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- LETTER OF TRANSMITTAL.

'DEPARTMENT OF THE INTERIOR,:
' Bygrau or EpucaTiON,
_ « Washington, D. C., December 2, 1909.

~ Sir: I haye the hénor to transmit herewith a monograph on the -

« subject, Education for Efficiency in Railroad Service, by Mr. J. Shirley -
Eaton, which is intended for publication in the Bulletin of this Bureau.

The subject of educational preparation for definite occupations in
life, and particularly for the several trades, is'under serious discussion
in this country. The relation of trade education to general education.
is one of the important aspects of that question.  This relation was ;
summed up by President Nicholas Murray Butler in his Introduc-
_tion to' Paulsen’s German. Universities (1895) in the saying: “What
science and practical life alike need is not narrow men, but broad men
. sharpened to & point.” -This monograph concerns itself ‘with the
sharpening of young men to the point of efficiency in railroad service.
It lays striking emphasis upon the need of breadth, but devotes -
attention mainly to the sharpening process. .

. Within the field of training for a specific industry, one of the most_
urgent questions is that concerning the relation of industrial training
in schools to industrial training by apprenticeship. I desire to em-
phasize anew the importance of this question. It was treated by the -
late President Carroll D. Wright in his monograph on The Appren-
ticeship System in its Relation to Industrial Education, published in
the Bulletin of this Bureau in 1908. Mr. Eaton’s monograph throws -
adg%]ionsl‘.’light upon this question. : S B

ilé Mr. Eaton is alone responsible for the personal opinions
expressed in the following pages, I wish t3 call especial attention to |

. the information which is here brought together and the authors_
treatment of this information, as worthy of serious consideration on . .
the part. of those who approach industfial education from the side of. - :

e

.- the industries and equally on the pac# of thosé who approach it from’
the side.of general education.” ./ <. o o o e
+ Very respectfully, . - , T
' o o . Ermer ELLsworta BrowN,
s " . Commissioner.

oo

Tb:e. Sno&jmgiw ‘OF ..'rnm‘; Iiﬂ“ng@n. G
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FOREWORD. : B

When the writer, nine ‘years ago, investigated for the Bureau of . .

Education the subject of education for railroad ‘service, the whole
matter was in a very indefinite status. ‘The monograph phblished
at that.time was little more than a collatian of widely diverse opin-.
jons of railroad men. The advance made in the present decade.is
very surprising to those who may not be informed. Ideés of prac-

tical men on the subject are now less indefinite and conflicting. The
relation between education and efficiency in railroad service is coming .

to_be generaly conceded. The most successful managers have _seimd' N
on its financial import, and in their fiscal policies and operating organ-

izations are giving it recognition. The large educational 'value of -
the railroad service itsell is being turned to systematic practical

account, and the value ‘of educational agencies in preparing for spe-
cific industrial effieiency is better understood. The matter has
reached the stage of devising best ways and means of applying prin-

v

ciples mow coming’ to be geherally accepted by the most practical . ‘
men. - In a few notable instances of railroad and educational prac~ -

tice very distinct departyres have been mide.

- The railroad service in the United States will shortly .rec_wl; aiotal

of 2,000,000 men. It is the largest and most highly organjzed exam- -

ple of associate effort in an epoch conspicuous for industrial and com-

~ mercial concentration. In this view, the methods herefovolved for
prdserving the proper ‘belance between +individual and group effi- =

ciency at any ofie time, and so of assuring the largést continuing

effectiveness of the whole working body for the longest period of
time—these methods take on especial significance. -Among such -

" methods, education in & Broad sense must always be a large factor.

The review of the subject here given is not, intended 'to‘.be_ statis- -

tical. The schools and railroads described have been cited merely .
. in illustration of thé particular methods which their practice typifies. -

H 7
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EDUCATION FOR EFFICIENCY IN RAILROAD o

SERVICE. .

‘I. PREPARATION AND EFFICIENCY.

Preparation is the process of makmg the tool. On the matenn.l- -

istic side the difference between the civilized man and the uncivilized

man is, at the last analysis, a Hifference of tools. In- shop practice -

itis an axiom that the.greater the proportion of the total outlay
of production which is efficiently devoted to the ma.kmg of the jig.
or tool of manufacture, the less will be the final cost of the output,
The education of the railroad man is his preparation for added effi-.

ciency; it is the time and resources which go into the jig or tool of

special skill. - Within reason, the more of a certain aggrega.te of time

NN

and. resources which is spent on th prepa.ratlon to do the work

effectively, the larger the yield per yhar of time and per dollar of
resources, including all that was spent jn the course of preparation;
but it must be real preparation.

Preparation.is the process of passing from awkward eﬁ'ort to effi-

cient effort. Practical railroad men recognize quickly the-difference - "
between skill and nonskill. To a very large degree they believe that .. -

skill can be acquired by preparation of some kind, but they have

differed widely as to the best methods for this preparation and-the

extent to which, by acquisition, we may add to natural abillty
Skill in any pn.mcula.r trade or profession is the possession of a

body of concepts which .express the set of relations with which the .

- trade or profession is called upon to deal. The mind of the man,

adjusts itself automatically to a situation when presented. By one .

-~ of its salient features he identifies the situation at hand and classifies - -,

it against’his stock of concepts. It is as if a. man were feeling his - 2

" way about a dark room and stumbled dcross a familiar piece of fur- |

niture; he would then instantly know what part of the room he was -
in, and ‘would go with certainty to any point which he chose, be- .-

. cause, with his mental concept of the room, he could arrange all its -

parts around the single point which he was- able to recognize and
identify. ‘This would imply that he-had at.some . previoustime
explored that room in order to form that mental ooncept of it.- A

‘railroad yardmaster sent down to a strange yard inquires ‘where are-
~ the main-line’ connectxons, the mcommg tracks the clasmﬁcauon
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"and he identifies each part against a previous yard from which he

_may-just have’ come, or ngainst his general notion of a yard evolved

out of his experience in many yards; and at once he is at home.
. The whole value of a man’s stock of concepts depends upon their

,amdabdtty Availability means not only the power to &bscribe

such concepts, but that. intimate sense-relatlon with ‘them which
enables the man instantly. to. refer the situation to the.concept which
expla.ms it, and, thoroughly adjusting himself, to get what he wants.
He is » section foreman repairing tracks. He senses the drainage
conditions of the roadbed; his eye unconsciously picks up the defect-"
ive ties, the low points in the track, and in his desire to make good

~ track, almost without conscious mental effort, he isdirected to the first

thing necessary to produce the result desired. ' With long practice

. he has. acqmred the concept of a tie which is a standard tie; of a -
track which-is even up to standard. requirements; of a roadbed that

is dry and properly drained, as dictated by operating necessities; of
the relation of the work proposed to any particular season and its

‘probable weather and run of business. He has the habit of precau-

tionary reference to time-tables in all that he does, a quick ear to
deusct ‘approaching trains, an instinctive sense of a fair day’s work,
hour in and hour out. 'If he were an engineer and came to hns

. knowledge in the way that implies, these different conoepts would

largely have been described to him by words and diagrams in the
class room and illustrated on inspection tours or in the laboratory,
and because of his thoroughly trained mind he would be enabled to
store up. these concepts in well-indexed order so that they would be
sha.rply defined and instantly available.

It is easily seen that an overstock of concepts could clog and be-

" wilder the faculties and, as a consequence, dull the ardor of attack

and the certaipty and preclslon with which the man directs- his

powers. He would be delayed in groping for that. particular con-
i. . cept that applied to the situation, and then he would apply it but
. feebly. '

‘It is therefore vitally important that these concepts be available
mstantly in response to the external stimuli which each:situation

...+ affords. If the concept comes to the worker directly, as a medium .
i toan ob]oct mmedmwb' sought and greatly to be desired, then this
concept, ss it were, is wrought into his natum, and his actxon in the

tracks the outgoing tra.cks the house, the team and private tracks ) ©
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PlEPARATION AND EFHOIENOY.
RAILROAD ORGAMZATIOH, AND BDUC ON

It is to be noted that the rmlroad wao the firs mdustry in point
of time to assemble great bodies of men highly organized in grades

as well as kinds of service. From the first, & democratic quality has -

petvaded the elaborate industrial caste.of its erganization. In spirit

always, and much of-the time in letter, these grades of service are

filled by promotion from below—the higher grades are pnmsnly"j :
distinguished from the lower. ones by the hxgher order of skill and -

ability which they imply. Each grade of service offers in part the

preparation for the next grade above, and the notion of preparation -
for a hlgher position, as an inseparable feature of all current work,

has come, in this way, to be the fundamental and distinguishing char-

.acteristic running throughout the entire service.- Every young man
in the railroad’s employ, however humble his position, valuesit partly }

in terms of the money which he is able to earn and partly in the
opportumty for expenence that shall make him eligible for greater
earning power later on. The more “ practical’’ the man may be, the

“more diligently he avails himself of the opportunities for experiehce

especially if hé be a staff employee. No university offers such possi-

bilities, for acquiring fitness as a railroad when properly organized, ..
_nor may any university have so large and aggressive a body of

learners. -
Railroad- admlmstratlon is a system of defined discretion. . Those

in each rank of the drganization are intrusted with a certain scope-of
power——they sum up gnd deliver the results of their work to those

next in authority, to whom an additional range of authority is allowed.
By this process of elimination, details are successively condensed,

" and pass up to the higher officers, in whose hands they take the form
of general facts that shall serve as bases for evolving general policies. .

The larger and more difficult questions of policy, being evolved from
this, detail, require familiar knowledge of it for their intelligent

solution. The switeh crew is busy riding cuts of listed cars over the
- hump to make up designated individual trains; the yardmaster is.

absorbed with the problem of getting the greatest total number of
cars out of his yard in the least time with the least number of switch
crews and with the proper adjustment to main-line conditions. He

must, therefore, know what are the working conditions of the switch -

orews a8 affested by bad rail, fog, snow, temperature, bad loadmg

run of loads and empties, . ma.mfest and glow frelght air oats hnd i
. “jacks,” main-line lmgulantles, ote. RS
The trainmaster’s problem is to keep his yards clenn, hxs train move- .
_ ment even and prompt, his power balanced, his engines under rated
load, his accidents at the minimum. Therefore, to a working knowl- s

. ,edge of the y&rd oondltlons he 'must add fmli it
s oonditio hy 3 sk

i
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from actual first-hand familiarity with the facts, the effect. on pulling
trains of weather, bad rail, poor coal, bad steaming, defectiveair-
brakes, bad track: To keep his overtime in check he must be able
to oriticise dispatcher’s train sheets. : p
" - The superintendent keeps the  daily operations before him by
~‘situation reports.”” ' His problem is to make a showing each month
in his tons per engine mile, overtime, fuel costs, delayed time, accident
~zeports, eto. To distinguish good work from bad, valid excuses from
-invalid, he must have familiarity with detail conditions of all the
‘work done under him. He must know the needs of his division in
power, coaches, freight-car supply, passing trapks, third tracks, curve
elimination, grade reductions, added yard facilities, interlocking
protection, added water stations, time-table adjustments, interchange
arrangements with connections, etc. The knowledge of working con-
ditions that.m&kes his recommendations reliable is generalized from
_ the multifarious details of daily routine with which all his different
- subordinates are engrossed. The really effective administration has
its finger on the whole organization at every part, constantly testing
its efficiency; this is only possible when the superior officer under-
stands thoroughly and practically the conditwns of the work which
he supervises. :

Hence it is that the lower orders of work furnish a very large part
of the experience and skill required in the higher places. An accurate
knowledge of detail in sorie one department gives the employee a
secure footing from which, and in the terms of which, he can widen
‘his knowledge to iniclude that general notion of other departments
requisite in the higher offices wherb the lines of authority converge.

" A man who has been a yardmaster is excellently qualified to be a
trainmaster. He kmows the. conditions of moving freight and of
* bandling train men; he has the habit of meeting emergencies with
. coolness and dispatch. A station agent at a competitive point is
i+ excellently qualified for higher service in the traffic departmeént; he-
..~ kndws the requirements’ of shippers, the lines of competitive move-
ment; he knows the technique of quoting rates and receiving, billing,
_ and delivering freight. He knows also the physical conditions of
" certain. classes of freight and the method of adjustment of claims. A
- chief clerk is admirably trained in the requirements of his chief's
-office. A fireman comes naturally from an engine wiper, and an engi-
;meer_from s fireman. A -telegrapher who has been handling train
orders moves up naturally to the dispatcher’s key. = - - - .
/" This long course of movement is more particularly along lines of -
.~,ad'minis_tra,tive work. . In nonadministrative work it is less true; the
engineer does not often go beyond his engine nor the conductor
beyon‘dlm run; the section foreman does not often become a division

IN BAILROAD SERVICE.




. 'PREPABATION AND EFFICIENCY.. .18

fitness for these places, as we have seen; does incliide a part of the
fitness required beyond, it inclades only a part, and is deficient in -
some essential part.” Men in these places reach their full earning’
power conparatively early. That is, some of the places are filled
through a long course of preparation and promotion, others are quickly
reached and must be filled by those of mature years because of the'
pbysical requirements. ' ‘

. It may be that a subsequent era of railroading will modify this -
situation and find it to the advantage of railroads to develop. more
general ability in their officials and employees by offering, to the
specially trained, the opportunity to widen their range, ahd by holding
the course of movement less rigid within' departmental lines. -

But with all its tempting possibilities to the educator, the railroad
is primarily an operating plant. However great its potentialities
as an educational institution, they are only secondary and incidental
to the first purpose of the road, namely, to earn money. Throughout
the whole organization two forces to a degree are operative. On the
one hand the influence of expediency and economy in getting the
immediate routine work done as quickly and cheaply as possible,
and on the other hand the instinct of the ambitious to learn, joined
with the inclination of the railroad to turn to-account the educational
opportunities which lie within its scope.. For both the railroad and
the employee the use of educational opportunities is a matter of
deferred return, which only a greater foresight than that of the day-to-
day manager and worker enables them to justify. - ) _

The manager is constantly perfecting his machine for greater and
greater efficiency by eliminating the waste and awkward effort. .
This elimination of waste and awkward effort is effected by fitting
materials and men more exactly to their uses—in a word, by ‘‘spe- -
cialization.” The efficiency of the machine increases with further .

. and further subdivision of the functions of every patt. By. modern
administratiye methods these highly specialized assignments of work
can be reduced to scale of exact units, which serve as the basis of - -

" piecework wages, either ‘“flat” or * premium.” ‘The finality and.
exactness of these measures applied to the work of human beings is
startling. The entire work .of every man in.a body of many thou-
sands scattered up and down a great system can be expressed in
single coefficients. Likewise the ‘efficiency of groups, shops, depait-- -
ments, and of the entire body can be summarized progressively in "~
single coeflicients for each, and plotted over a series of months in &
curve. Perhaps the most notable example of such work is on the ,

" Atchison, Topeka and Santa Fe Railway. - : .

Relying on his system, which in an intricate organization abso- ;
lutely identifies each man’s contribution by equitable measures, the -
. Piecework.“enthusiast sees indefinite possibilities in specialization, ~* !
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‘The old trade areas of skill have been broken down, and now the
minute subdivisions of skill remaining are threatened to be suc-
ceeded by mere deftness—eensitiveness of eye, ear, and touch, and
. precision of dexterity. Frequently the boy six months at a tool by
his nimbler organization outdoes the experienced employee. - Should
the ‘piecework engineer be correct, elaborate apprenticeships or edu-
cation of any kind would be superfluous. In fact; the apprenticeship
plan carried out so elaborately on thie New Yark Central lines does
not seem to be considered practicable at the American Locomotive
Company’s shops, where much the same work is done, but on a more
speclalized basis. It is a question of the reserve of ability that is
required for each day’s output. This reserve of ability is to provide

for irregularities, to coordinate the work in a particular assignment.

‘with the other factors of the joint product, and in unnoted ways to
give continuity and complete reliability. It makes for that faculty
in the worker called ‘‘responsibility,” which in the foreman is the
main function”for which he is paid. It gives to the units of output
quality whicli in unmeasured ways reaches through to the final
point of efficiency in the day’s output. The intricately social char-
acter and also the continuing character of the work which is measured
in units of daily output must not be lost sight of. There should be
8 reserve of ability at every point throughout the organization, and

“this calls for more general training the extreme piecework man .

" would concede. .

There is 'a point, which advances as the scope of the railroad’s

operations widens, up to which it is good business for the railroad .

to use its educational machinery, even at the expense of the work
immediately at hand. It is the eagerness of the division master
+ mechanic to get as much work as possible out of his men at:the least
cost, 8o as to make a day-to-day or month-to-month showing, which

-renders him careless of apprentices, whose value to his division will-

only be realized some years hence, wlien he may have gone elsewhere.
To guard against such false economy for the road, superintendents of

" apprentices are sometimes appointed to take over the care of appren-

tices. ' In .the absence of such supervision fixed: regulations are

. devised to meet, so far as possible, the same exigency.

A fuller and more intelligent:recognition by railroad managers and -

.~ directors of the intricate play of social and educational forces that

lie between the debit and credit side of the railroad income account, ‘.

5. 8 much to be desired. In proportion as their operations multiply
_the area of indirect effects widens. ‘ ‘ :
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' FITNESS TO BE ACQUIRED.

- The particular equipment that shall constitute the fitness of a man
for any given assignment or sphere of work can not be reduced to
certainty, like the design of a jig or tool. If we would describe this
fitness in abstract qualities, the terms gre teo indefinite and unre-
liable. If we go to the other extreme, and describe it in certain
acquired habits of procedure, the terms are too narrow. If we take
the middle ground, and describe the fitness as the mental acgquisition
of a selected group of facts and methods, we shall still be as wide of
the mark. But if to this we add on the one side careful estimates of
such qualities as alertness, thoroughness, resoyrcefulness, memory,
power of analysis and synthesis, etc., and on the other hand acquired
habits of dexterity and precision in some one or more of the details
of the assignment, we may sketch out very rudely the fitness required
in the assignment. The Carnegie Technical Schools at Pittsburg lay
special emphasis on a personal interview by the teacher before the
student enters. - At this interview the teacher undertakes to identify
the general qualities which indicate certain broad lines of adapts-
bility, and the student’s course of preparation for life fitness is
advised accordingly. At the one extreme are the men with tendency
to abstract thought—speculative, inventive. At the other extreme
are the men of action—prompt, precise, impatient of whatever is
indefinite and uncertain. Beginning .with the native qualities best .
applying to a particular career, the Carnegie School aims to develop

" these by exercise, and by instruction equips the student with familiar
knowledge of the body of facts and methods in his trade or profession.
The theoretical knowledge of these is carried down to the stage of a
tool sense by actual shopwork. : - :

. The railroad service embraces a wider range of talent than any
other industry. . The kinds of work done are so diverse as to make
any comprehensive standard of fitness impossible. The fitness
required must therefore be investigated by classes of work. No two
definitions of the fitness for a particular assignment will agree, so
that in essaying to specify the fitness in certain places in the service

! the educator should aim to illustrate, rather than to lay down with

any finality, the conditions governing. S - '

The several departments of the railroad furnish each a different

outlook on the road’'as a whole. Throughout all the departments

the principle of gradation of service applies. Often there is more in
common among the methods and routine of the same grade of serv-
ice in different departments than there is in different .grades in the.

same department. Thus, & stenographer with only a little adjust-

i ment could move from the superintendent’s vilice to the engineer’s

- office, or the pay-roll clerk from the shop to the transportation
.. department.. ' : L L
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' order the situstions with which the railroad man must deal. The
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The question is frequently asked, Is there a railroad type?. Does
the railroad-shop man differ essentially from the regular mechanic?
Is the section laborer more nearly related to the locomotive engineer
than to the farmer along the right of way? Has the auditor’s clerk
more in common with the engine wiper than with his brother book-

keeper in general employ? These questions can only be answered

by opinions which are ?iot susceptible of ‘specific proof. But they
are legitimate and practical questions for the educator to ask.
Those who have employed both railroad men and those not in the
railroad employ distinctly claim there is a difference. The differ-
ence seems to bein the more ready acquiescence in the impersonal
relation of superior and subordinate, in the acceptance of “orders”
or “instructions” and definition of authority, in understandirfg the
abstract sense of “on duty,” jn facing danger and emergency with
resolution, and in adjustment to the.administrative machinery
of vouchers, pay rolls, requisitions, reports, specifications, and gen-
eral policy. These qualifications are\rather the product of expe-
rience under actual working conditions and are not to be imparted

by instruction. The educator can only prepare the mind of the young

man in this respect by supplying him with the lore of his ptofession,
the story of its brilliant careers, and speculative description of its
spirit. ' : ' ' '

. In conclusion, railroad organization is in theory an effort to classify
the men of & working body -according to kinds and degrees of skill so
as to produce the greatest aggregate efficiency. The skill that pro-
duces this efficiency is in constant request, and, within limits, every
new increment of skill in a body of railroad employces means a new

" increment of efficiency or earning power of the railroad as a whole.

To a greater or less degree, and at all times to a degree never yet

. fully tested, this skill which makes for efficiency can.be acquired by
* preparation. In the railroad service itself this theory that skill is

largely & thing acquired prevails and is worked out in its system of -
promotion—a system whereby each gradation of service is held in
part to be the preparation to the next higher. As preparation of any
kind is the process of passing from awkward to eflicient effort, Lime
and resources devoted to such preparation are part of any well-
planned layout of work. Some preparation is indispensably present
in all orderly effort; in shop practice it is the making of the jig or

_tool. . ,

"In the same way 8s preparation is an inseparable part of the
orderly effort that makes for éfficiency, so orderly preparation is but

. further stage in the enhancement of efficiency. Skill or fitness for

railroad service we would seek to acquire by definite preparation.
Such ekill is the possession of a body.of concepts that set out in causal
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practical value of such concepts lies in their instant availability. 1If
the man comes at them by word definition and description alone he
is in' danger of not so absorbing them into his organization as to be
able to turn them quickly into action, and therefore make them .
practical. If, on the other hand, he has acquired them in the drill
of actual practical experience, they are instantly and unconsciously
ready at hand for his practical uses, but are liable to be expressed in
narrow. and accidental terms of his personal experience, and therefore
do not give to him as wide a range of adjustment in meeting unusual
combinations and identifying them as phases by reference to general
principles. In this way is the so-called theoretical set over against
the so-called practical, and in individual cases the honors fall to the -
one side or to the other according as special personalities or local
circumstances may be the-prevailing factors. -

As to the area of skill which the preparation is designed to com-
pass, we would repeat that.the tendency to specialization is offset by
& requirement of quality in the work which calls for a reserve of ability
above the instant current demand. '

. II. EFFICIENCY AND COMPENSATION.

The conception of the working force of a railroad as an aggregate
of individual workers of different kinds and degrees of skill arranged
in the exact order of their efficiency, each producing his daily output
and receiving his direct daily wage therefor, is greatly modified in
practice. .Any scheme of education for railroad employees must
take this into view. . o

The possibilities of education for railroad service have been dis-
cussed for many years, but until very recently the direct practical
relation between the railroad and educational agencies has been
disappointingly small. The peculiar reason for this failure lies,
perhaps, in the fact that compensation, as we have indicated, is not
always directly based on present fitness. This is primarily due to the -
fact that the product of the railroad workers is to an unusual degree

" joint product ; function is highly differentiated. . Inevitably, under
such conditions, social forces have large play in effecting a distributién
of the joint product, or in setting up the working conditions of each
contributor. -The several grades of employ are primarily grades of
efficiency, but they have also come to serve as a device organization,
to give it coherence. In this use they carry in part the same differ-
ence of earning power and working conditions which superiority of
skill alone would command. In greater or less degree they also carry
suthority, or mere precedence and privilege without authority; ‘but,
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. however adjusted, through these grades and in this way is effected
the administrative control of the working body. Thus is formed into
ranks of tens and hundreds, as it were, an original democracy of
. ﬁtness, with the result, as we have already asserted, that compensa~
tion is not exactly proportioned to present fitness.
Beocause of the influence of this system upon the education of rail-
road men it may be worth while, jn seeking an explanation of such

apparent ‘inequity, to inquire more carefully into the social nature of-

railroad employment Railroad employees come with the purpose

of remaining  with the company ; they “enter the service.” Their /

compensation at any instant is more.or less averaged out of their
- estimated usefulness over a period longer than a week or a month.
To this end they are put into ranks defined by certain group condi-

tions as to general skill and scope of immediate opportunity. A

. special case in-point is the wages paid to apprentices, which are made
to advance arbitrarily 2 cents per hour each year of the apprentice-
ship. The same Mad that pays an ordmary apprentice 10 cents an
hour will pay‘a special apprentice 14 cents an hour. This does not
represent a difference of present efliciency; but it is a necbssary
adjustment to attract the special apprentice, who is older and who
must be self-supporting at once. The railroad must be justified by
the expectation of a return at some later period. Throughout a large
part of the working force it is probably true that the services of the
regular employee could, for a limited period, be performed’ by others
at less wages, and the difference to the company might hardly be
noticeable. The regular employee’s wages may for a time be higher
or for & time be lower than a current competition would determine,

- but over the entire usual career of the employee they come to bear, in
intent, a fair relation to the work done. A

~

~ THE SENIORITY WAGE PRINCIPLE. -

Thus the play of social forces is here seen affecting, in argé measure,
the apportionment of the reward. To expla.m this a little more fully:

The highest efficiency of any individual is so dependent on the coop-

erative eiﬁclency of his fellow-workers that unless they yield this
. cooperation in full measure the individual's work loses most of its
value. Furthermore, until very recently there have been wanting
any reliable systems for measuring individual efficiency. In such

. team work! seniority is everywhere the primitive basis of just appor-

tionment of rocognition and privilege, carrying with it, as it does, a
crude spproximation of relative fitness in those indefinite acquire-
ments called - “experience.” In different localities and different
groups the basis of social deference will be, variously, social position,
nationality, education, moral excellence,. persona.l prowess, standing
in labor: umons, or polmcal s@ength to each of which in turn t.he

~
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scheme of organization comes to make some measure of concession.

But these are phases only. Country wide, the general basis of dis-

tinction among the members of -a working group is seniority. To

seniority in the group is accorded precedence in tenure and also in
campensation. -The amount of such preference, for lack of a better

term, we will call the seniority wage. : 0 .

. This seniority wage, as we have seen, may take the form of more
permanent employment, and superior working conditions, or of more
actual wages, or it may manifest itself under guise of designated posi-
tions carrying certain supervisory functions. But in some form or
other it is almost always present. The seniority wage fund-may be
appropriated from the general wage fund of the working body, er it
may come from the profits of the company, representing, over a long -
period of time, the share which labor enjoys, with capital, of the
unearned increment of ,the business. In the case of the higher
administrative positions on the railroad, and in varying degree
through the staff positions, it would seem to be derived from’ the
latter source. In the case of'those roads having pensions sonie part
of the entire amount paid in wages would also seem to be derived
from this source. On these roads, at the last of the man’s career,

““the seniority wage is set out definitely in a separate amount and

called a pension, which he draws after his services have ceased alto- |

h . gether. , It would be absurd to suppose that such allowance begins—

in'the form of a pension—instantly the ‘age limit is reached. It is

more to the point to say that similar payment has been included in

the amount paid as wages since the zenith of efficiency was ‘passed.

Practice such as this grows under the steady pressure of deeply

underlying conditions about which there may be little thought and

less attempt at definition.

The geniority wage, in addition to the efficiency wage under cur-
rent competitive conditions, is based on good business principles pro-
vided it is within reason, and rests.on some qualification that makes
for the joint efficiency of the group where it has play. If taken frem
profits it causes. the least- confusion. If drawn from the wages of
juniors it must not subtract so much from the reward of current
individual efficiéncy as to discourage this efficiency, but it should be
large enough to offer substantial inducement for continuous service
and a spirit of cordial loyalty throughout the entire working body. -

Such allowance, because indefinite, and not based on a stated

’ principle, can be very demoralizing in a service.  If at any time it is =
& in excess of the amount necessary to attract the grade of men which

11 it is intended to sbcure, or if based on any factor-not tending to social
efficiéncy, it ceases to be justified by the large business principles on

Wwhich it should rest and falls to the level of pure favoritism. It . . .

would be, better for the.interest of the educator—and: for the road

«
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A generdly—-—nf the practice were clearly recogmzed and deﬁned 80 that

- the payment could be calculated with some precision, and separated-

from the-current efficiency wage. The practice, indeed, is of vital
interest in discussing any cducational programme, because the great
incentive to. preparation by vocational education of\any kind must
always be the monetary rewards gnd social recognition held out in
the profession where the education™ls to apply. Tlence the educator.
is pecultarly involved in any abuse of the seniority wage principle,

and to the extent that his work js limited the eﬂicmncv of the ontlre
working body is affected.  «

That the wages or salary ptud does include some allowancc that
comes undz this descnptlon is universally evidenced by the impor-
tance given to seniority'in an organization. Those who in any degreo
enjoy the advantage of seniority over their follow-employees guard
&t- most sacredly They very readily accept the usual explanation
that it is the differonce of reward due to their superior ability or
“experience.” It is this that confounds the cducator, and at the .

- same time creates a spirit that tends to deféat his efforts to improve

the facilities for acquiring expericnce and ‘superior fithess. The

“favorite: words “theoretical”” and ““ practical” are made to do yeoman

duty in defending a wage preference on the gmunds of a superior
ability which does not necessarily exist, when in reality such dis-
crimination may be amply vindicated on other and far surer grounds.

The whole matter comes into sharp definition when we examine

. the ob]ectlons' which’ organized labor has at times raised to radical

changes in the methods of training apprentices. The superior effi-

"ciency of the educator’s methods can greatly reduce the period of

apprenticeship. If, for instance, it might be that instead of the full
five years hitherto required, the period, by the use of superior methods,

. could be shortened to three years, it is obvious that the barrier:

o

between the journeyman and unskilled labor would also be reduced
from five to three years. This would temporarily increase the
number. of apprentices graduating. The objection raised would be
the natural one, namely, that the standard of skill would be low: ered
by such an innovation, and this might in part be true. ‘But the real
ob]ectnon would be that the competitive earning power of the present
journeymen in the trade would be jeopardized. It would be the
same effect as the disorganization followmg on the introduction of a

'.labor-sa.vmg thachine. The labor saving in this case would be in the

processes of education. Sqciety as a whole would be the gainer, but
the burden would fall entirely upon the journeymen now in the trade,

" and this burden they would have to bear until the adjustment was

acconiplished, A railroad can, and frequently does, ease over such a
pomt of adjustment by absorbmg some of the shock of such chznges
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by the device of seniority. If the saving is large and promises to be

permanent it can fairly afford to do this on soutid business principles.
Seniority has always been looked upon as being the seniority of the

- individual with reference to the others in his working group. Inas-
much as this group is purely accidental and arbitrary, seniority is
purely a relative term. A clerk at a local station advances from
desk to desk in the orderof seniority at that station, whereas at the next
station on the line his contemporary mgkes a much more rapid suc-

- cession because, by contingencies entirely beyond his control, the
deaths and resignations ahead of him are greater. But both clerks,
at the last, may be outdistanced by the sta clerk at the division

. office, who is much younger, but advances so much more rapidly
because, by mere chance, in‘the office in which his desk is placed the

- desk next to his is that of an official instead of & mere clerk. By the
thoughtless sequence of mere propinquity he succeeds to this next -
desk. Again—carrying the illustration further—on one division, by
peculiar fatality, the rule seems to be that.‘‘few die and none re-
sign,” and therefore the employees here are practically fixtures for

“ most of their days. On an adjoining division, pussibly some two
or three officials have left for other fields, and later have drawn

* heavily for good material on the staffs which they left behind. Under .
these conditions pramotion on this division is very rapid, but the
rule that all promotions must be within the lines of a division abso-
lutely debars tlie employees of the first division from the opportuni-
ties offered, while at the same time the second division is the loser
by the amount of superior skill and experience on which it is not per- -
mitted to draw. The writer has known college graduates looking
eagerly to the opportunities of a railroad carcer, but unable to enter
the service at their more advanced age on less than a self-supporting
wage—one which the office boy living at home could accept. The
fallacy lay, not necessarily in the seniority idea, but in the severe
limitation of it to the particular local group where the employment
was had, excluding from view the time and serious effort spent in
school and college toward- securing: efficiency. So top-heavy and.
awkward has the.seniority-wage principle become at times in wrong
application that, instead of making for, it has inclined to defeat the
efficiency of the worklng force to which it was intended to be an ad-
vantage For instance, when Mr. Barnard, of the Baltimore and- ‘Ohio’
Railroad, in the early eighties, undertook to establish.a school and. . -

8 comprehenslve system of a.pprentlceshlp for railroad employ, he
found over the line medieval conditions of pre]udnce, distrust, and

.bigotry. Each shop force represanwd a various assortment of local

-standards of practice and skill which it guarded, as from seizure,
with the jealousy of a medieval guild. Instead of the intelligents -
nvalry among divisions aiming to perfect general stsndarda of offi- -,

Q.
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: mency, them was & vnst aggregate of talent, money, and time spent
“in the lost motion of duplicate work, conﬂnct.mg methods neglected
results, and indecent, jealous wranghng , '
el The writer recalls the case of a general superintendent’s office in
5. “need of an office boy. Advertisement brought a reply from an eager
! college graduate, but the appomtment. being left in the hands of a
-~ subordinate of limited capacity, he at once distrusted the applicant -
~with such education—who would be in too close succession to him-
self—and at congiderable indonvenience to the office deferred the
. dppointment until he could find: an applicant of less intelligence.
Meanwhile the stockholders paid the bill. And again, the writer
" recalls the advice given by the railroad coxnptrollor, his employer, to
& college man who had got into the service, urging him—unless he
+  had pa.rtlcular backing—to leave at his earliest opportunity for more
g\" promising fields., THe inevitable effect of such advice was the disil-
A lusionment 6f an eager employee, ‘who, however, had acquired
o enough of the practice before leaving, to adapt a system later, when
: ! in private employ, that has since revolutionized much of the railroad
: accounting teclnique of the country. But this was lost to the rail-
¢ road which had™first employed him. It is practice such: as this

, ©  which has such significance to the educator. The late W. H. Bald-
4. win, president of the Long Island Railroad, said: “*“The problem of -
educating. men for railroad employ is really a problem of how to

. " injeet educated men into. railroad employ.”

RESERVE OF AB]L]TY. lTS BEARING. ON INDUSTRIAL ORGANIZATION.

" Seniority, implies experience, and is therefore' made to serve as a
' rough. indeX to fitness. This fitness is seen to be twofold—on the
one hand it is the fitness for current, routine requirements, and on
- the other hand it is a reserve of ability for the extraordingry occasions
whete routine demands are exceeded. With the division' of laber,
" work is every. day becorming more hxgh]y speclahzed and the most
- efficient shop, generally speaking, is that in which the division of -
.+ labor is ¢arried furthest, and where the routine is so far perfected that
, the extraordmsry is very largely ehmlga.ted The area of skill which
‘was formerly called a trade has been cut up-into minute subdivi-
: sions, some of which can be:learned in a very short time, and do not
fequire. the maturity. and breadth of view in the operator which - the
ole'required:. - A-shop or & department undera highly
anagement hasfbocome a'machine whose parts are in- .
alized, individual machines, ‘composed partly.of the man
of ‘the ‘tool to which he is assigned. The work itself is .
a'-lot of minute and ;almost ultima ’umt.s wlnch shnll_ :




~ bhand, that of the manager to produce the grea
- by the highest possible type of machinery gxd skill; on the other .
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this cost into varymg combinations at will, and thus schednlo out
his work with the precision of an industrial chemist. In the advance -

of the arts the latest special machinery of:to-day will be scrapped

to-morrow, and with the machine goes its operator—into the same .
scrap pile. At this stage are two opposing intepefts: On the one

possible efficiency

hand, that of the worker who seeks to pr
to have wider usefulness than that attachi

his mdmdua.hty and -
to the particular machine

to which he is assxgned\lan.h the worker is ahgned the educator, .

who undertakes with the latest and best equipment ‘of pedagogical
method to fit the worker for his career. Exactly how much of wider
skill than the routine of a particular assignment is demanded by the
manager for efficiency’s sake depends upon his estimate of the need

, of that reserve of ability that enables the worker to meet with address -
* the accidents and irregularities of his own assignment, to adjust him- -

self intelligently, so far as he has discretion, to the workmg pace of
the other parts of the organization, and finally to evolve intoconcrete
form the suggestions of improvemeént worked out of present practice.

With the area of skill so minutely subdivided the worker is no

. longer protected, as formerly, from unskilled labor by the barrier of

years of preparation which the acquisition of a full trade imposes. .
If he is in some other way to receive the same protection that he .

formerly did by virtue of his trade monopoly, and if he is also to be . ..

saved from the scrap héap in the same way as the wider area of his

- trade preserved him from the chances of some minute applications
of it, some of his objections. to the present tendency, so far-as it

affects himself, are modified. It is inconceivable that the present

tendency can go much further wnhout the emergence of some such -

principle as this.
Such considerations aside, the problem shifts to the questlon of
what is the area of that reserve of ability which-shall have effective

value to offset the time and effort to acquire it. At present théreis -

much confusion of testimony in this regard, but the writer leans to -
the conclusion that the honors are with those who would glve the
wm'kman 8 broad foundation on wlnch to stand.

AN IMPROVED mmsxon srsrmé

Among other soclologlcal devices to ‘enhance the quahty of thb"""
" service and so. increase the, railroad’s efficiency, a pension, syster is
of large importance. It separates the superannuated from the body <
. of efficient workers without hardship, and so grves fiee play .to cur- .
ent efficiency. There have been pension systems in force for many
years. ‘With ‘the large good accomplished, many heve the defect o!

L

‘y;.ug up ' man absolut.oly $o the servwe of the pnrtmh.r road whi
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4+ he may be placed, so that the sense of full freedom as a factor to his
%'~ most efficient service is impaired. The Boston and Maine Railroad
g is just inaugurating a plan which aims to overcome this defect. The
fact that the working plan under which the trust is undertaken was
M enacted as a law by the legislature emphasizes in an especial way the
public character of all undertakings by railroads in this direction.
' The key to the plan is furnished by the expression of Mr. Louis D.

andeis—'—“&bligatory contributions secured by democratic meth-

i ods.” The plan is fully described by the New York Independent of
‘ June 3, 1909: T ST :

1. The systemi is cooperative in contributions. - The pensions to be provided will

. be supplied- by equal contributions from employer and employees, subject only to
the clause that the employer will make up any deficiency eo that the minimum annual
payment shall bo not less than $200. To meet the hardships incident to those already

. sdvanced in years and service, the company undertakes to make an-additional contri- -

’ * bution, the amount of whicli is being left to its discretion. With a view to encouraging

: & reasonably large old-age income, provision is made by which regular pensions may be
supplemented by annuities to be purchased by the men voluntarily through current
contributions from income. : ’

:2. The system is cooperative in management. The rules governi g the system are

- to be made by the board of trustees in which the railroad and the employees have equal
representation. ' _ -

3. The system is cooperative also in this: That its establishment depends upon its

i being adopted by vote of both the railroad and the employees, a vote of two-thirds of *

- the employees voting thereon being required for its adoption. ,
4. The-system creates legal rights. A great defect in systoms established by rail- -

; roads and other largo corporations has been that they create a body of dependents, and

i in many instances that doubtlees was the main purpose. Under such systems the pen-

“slon, not being a right, proves ofteri to have been delusive, and perhaps more fro-

. quently is used to limit the freedom of the worker. Under the Boston and Maine bill
the employee acquires a legal right to the pension. . If he ceased to be an employee of
the company he loees the pension proper, but he has paid to him an amount equal to
at least the amount of his contributions. _

5. The “elective obligatory ” clause is an entirely new feature in pension legisla-
tion. Under this clause the system, when established by the vote of the railroad and

. the employees, becomes obligatory upon all persons thereaiter entering the employ
of the railroad, and upon all persons in the employ of the railroad at the time the sys-
tem was established, except such persons who both voted against the adoption of the

. |~ system and recorded within three months thereafter their objections thereto, By

. " virtue of this provision it is expected that the system will become operative, upon its

V- establishment; upon practically all the 27, mplbyees of the system, and that

thereafter the contributions to the fund will beckme -practically automatic through

the deductions from wages. By this means are sekured obligatory coniributions by
. 6., The pension funda are exempt from taxation, and the right to the pension is made

sn insliensble right. ‘It involves prohibition of loss of the bare means of subsistence

elther through legal processes.or voluntary act, just as much as loss of liberty through

selling oneself into servitude, |~ . - _ , '

"~ 7. The supervision of the p‘e;‘vlon system is placed under the same state supervision

“o8 applios to ordinary insurance, or savings-bank insurance and pension system. In

$he case.of this railroad, provision is rcade under governuient supervision for-a separ

 Pato maving tion, earefiully griarded: even 1o the.point of baving both the fnsur-
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ance commissioner and the atate actuary join i in -upormlon with . view to aecurinc T
the greatest possible safety. i

This bill was enacted upon petition of the em_ployees of the railroad, but had through-
out the sympathetic cooperation of the railroad officials, which was rather an extra- -
ordinary example of enlightened action on the part of a great corporation.

This act is an important step, for we believe Massachusetts will follow it thh an
extension of the cooperative systém to cover accident insurance and invalid insur-" -
ance, ard will dovelop out of this bill a general law under which other public service
and private corporations may put mto operatlon a cooperative old-age pension’ system.

In conclusion, the bewﬂdenng interior of a railroad organization,
,honeycombed with prescriptive rights, resting on all manner of pre-
tenses, is giving way to a simpler and more rational scheme. On the. 7
one hand, there is recognition, more or less mdeﬁmte, of what we have
seen fit to call the seniority wage—which is that concession to the -
individual worker based on his-general credentials of fitness, by per-
sistence, experience, and loyulty—qualifications which tend to give - .
coherence to the aggregate of individuals, & coherence which makes
them a working body. But if in the makmg of this seniority rating

- the reference is only to a local and accidental group, and credentials
can not be carried from other groups or forms of work—such as the -
schools or other railroads offer—the scheme is illiberal, faulty, and -
tends to the inefliciency which it sets out to avoid. On the other

" hand, the introduction of the piecework systems and efficiency sys-

tems, when conducted -on right principles of fair dealing, are a move
in the direction of computing the current efficiency wage on an honest - . .
and equitable basis, namely, upon the basis of actual individual pré- - -
ductivity. The educator seeks to equip the man with: that reserve -
of ability that shall fit him for the contingencies of a specific assigri-
ment, and for quickest adjustment to the progressive requirements - -
of a career by promotlon Under a current efliciency system of pay,
whether premium or flat piecework, it is not easy to plot all parts of
the work on a scale of absolute units.. With the current efliciency
units should go also a rating to express the reserve of ability, which -
can only be estimated by what the man knows of the things that bear - .
directly and mdlre(,tly upon his work -

) III. EDUCATION EN MASSE,
Education is primarily the education of the individual, by lnmself g
or in groups, 8a it may be best accomplished, but to the end- that
each learner increases his individual efficiency ‘and his mdmdmalp
wage-earning power directly. Education also includes that form of ' *
work which increases the individual's intelligence, and thus increases - '
his efficiency and s);nll in domg things by formula, without neoessafnly
_dmturbmg hxs relanve eammg power dxrectly "The ﬁrst form ;i1 e

Q.
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drndual educatxon, the latter, for lack of a better term, we will call\ _

: “educatlon en masse.’ , '

Education en masse dlﬁ'ers from individual education ‘in that it i3
much cruder, carries a shorter way, ig less & matter of intellect, and
more of trained skill and moral quality. It takes the form of specific
technical instruction and merges by degrees into ‘‘ welfare work.” It
is closely allied with ‘‘ discipline,”” which deals as much with the prob-
lems of arousing and holding the attention alert and active, as with
the moral qualities of faithful work and sense of duty.

For instance, the advantage to a railroad of raising the general

" standard of intelligence, and then of practice, let us say, in firing
locomotives or handling freight at stations, is quickly obvious in dol-
- lars and cents. But the extension of the work from such specific
- technical instruction down the scale to mere welfare work shows less |
* directly the money result. Yet they mergg into each other by such .
continuous and imperceptible stages that isferenoe to the princip]e
on which this kind of werk rests would not be amiss.

The whole aim of edlication, as we have said, is to increase the
efficiency of the worker. The relations are complex and the results -
are necewmly indirect and involved with many incidental products.
The increase in the worker’s value is twofolq It is an increase (1)

¢ . in the worker’s value to himself, and (2) in his value to the railroad.
The increased value to the worker himself is primarily in terms of .
that ultimgte criterion, namely, enhanced self-respect based on-en-
lurged sense of personal efficiency and power, expressmg itself in more -
initiative and enthusiastic effort.” This improvement in the quality
of his work, of course, accrues'to the railroad, and justifies its interest.
"In order to set up enhanced self-respect and improve the facilities
of the worker, the railroad devotes, not improperly, some of its efforts
_ in fields where the first and direct effect is an increase of the worker’s
value to hims3lf in cash, and in conveénience and comfort, but without
increase in wages. It therefore turns its machinery over.to‘providing
" various services at cost, as, for instance, collecting insurance premi-
- ums, superannuation funds, school tuition, and union dues through
the regular monthly pay roll; or providing at cost bunk houses or
. lodging houses, libraries, clubrooms, lunches, baths, and entertain-
ment.  There is a large range of such services which come under the -
general head of ‘‘ welfare work,” which is merely a matter of turning
_over to the employees as consumers the asssmbly value of the rail-
;road without cost. Thése various services, if secured in the ordinary
way, wguld cost the individual employee as consumer & charge rep-
’ resentmg profits on good will. ~ -. -
Remembering that the whole purpose’ in all of these efforts is to
increase tb.e worker 8 self-respect and i xmprove his work condxtlons a8
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is only of value so long as it does d¢ these things. However nice the °
economy, when it passes beyond this point and tends to cripple the
- worker’s self-reliance, it becomes a menace, and will ultimately show
itself in the income account of the ra.droa.d What the worker can
accept*in this form of service from the railroad without trespassing

on his self-respect will increase with the growth of his intelligenice,

If these agencies are used as a device to complicate his situation, to
confuse and confound him when he.would stand upon his rights, they
will ultimately redound in some way to the dnsadva.ntage of the rail-
road. They must be rémoved from all such suspxclon. :

SOCIOLOGY ARD RAILROAD MANAGEMENT.

The sociological slde of railroad management has long been neg-
lected, to the great loss of the railroad’s earning power." - The Railroad
Age Gazette of February 19, 1909, commenting edltorlally on “The/
unit in railway operation,” says:

We believe that a closer analysig of the rex! things that are happening along with
the ‘‘results” that are produced is needed. . Among these real things to be taken into
view, and which sro far have too often ‘been ignored by railway men, are those far-
reaching causes and effects that are working out in the personal temperament and
-efficiency of the men. Railroading to-day, even within the lines of the operatmg
forces themselves, and quite apart from the pubhc questions raised, is a science of
sociology, not less, but even more, than it.is a science of mechanical and civil and
electrical engmeenng Lines of organization are frequently drawn acroes the grain.
of human nature in absolute disregard of the normal, healthful social forces that can
be dzaﬂed into the service of the road and mnde to register their effects i in the income
accofint

Incidental to the doing of anything the manager should remember that there is [y
by-product, which is the maintenance and betterment of the intelligence and interest -
and morat qualities of the man who does the work. This is not upon any sentimental:
grounds, but from the strict requirements of the situation—to make more money.
Mr. Rockefeller has eaid that his great company has built up its wealth from its
by-products. Mismanaged railways have lost great aggregates of wealth by ignoring
the bhy-products to be worked out in the consta.ntly enhanced efficiency of their
working' force. Few realize the potentialities in an aggrégate of 25,000, 50,000, or
100,000 men set into natural unit groups within and.through which should be the
free selectivity play of all the latent forces in an orderly competition making for the
enhancement of the net income of the road. In this eager race for “results,’ rail-’
roading is reduced {0 a mere arithmetic of superficial and frequently transient or local
phases of the great underplay of the profoundly philosophigal causes and effects.
When to this is added the taint of personal favoritism or the obnoxious features of -
class consciousness, the situation has become hopeless indeed. There is a need in |

/~  railroading for that large comprehension that unites the present with the future, the .
immediate cause with the remote effect, through all the slow intricacies of educational,
social, and moral agencies. The great mlwny edifice at last rests upon the man. B
complexity of machinery nor ostentation of aggregates can displace the roquirement '
of self-respecting, eager, individual eﬂ.clency

On the so-called “Hamma,n lines,” which for daring and' brillia.nw

of management acknowl o superior, ‘this principle is already -
. .embodied as.& working factor in the system of orgamzation. Ay

19
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" trained soclologlst Mr. F. G. Athearn, is given charge, under the
designation ‘‘superintendent of raxlway clubs.” Referring to his
department—that of welfare work—he writes: -

The entire work of enhancing, perfecting, and maintaining the fitness of the men
for railroad service has its seat in sound business economy. The problem involved
is socio-physiological. The mental and physical fitness and ability of men to do
things depend primarily on physiology. A man’s physical condition, and mental
condition, too, are very largely p: ducts of his immediate environment. Food, rest,.
and recreation are the chief factors involved. There is no need, therefore, to obscure
the purpose of any welfare work that may be done for the employee by placing it on
the basis of either paternalism, philanthropy, or religion. 1t should be done for the
same reason that any other work is done—because it pays. " It should be on a give-and-
take basis. The parties concerned are then under colors which can not, by any inter-
pretation, be taken as false. Ulterior motives of subjugation and increase of labor
without increase in pay can not be suspected.. !

. The émployees’ clubs on the Southern Pacific, Oregon Short Line, and other Harri-
man lines arb,being built up on this plan, and with the view to prowdmg for the imme-,
- diate physical and social wants of the typical railroad man. It is the purpose tostnrt-
s _ with the man and boost, and not to reach down and lift.

. 7 It has been fortunate, or unfortunate, according to the mdwxdual bms, that there-
already has been worked out and tested by generatione of experience the kind of club ~
best suited to the workingman, in fact, with slight modifications, for all classes. The
nloonlrepreaents this type. It has been the manual laborer’s rendezvous and club
- gince time out of mind. The things which have become a part of the saloon are the
results of a long trial. It has been a slow growth, modifications coming from time to
time to meet the changes of social conditions incident to succeeding generations. In
our preeent [renzied, money-getting stage the saloon, like many other institutions
whose primary function was to minister to the social needs of the community, has

3 . been commercialized and its original purpose lost sight of. Those things which lie

close to the very life of man are played upon and used for selfish and unlawful ends.

Except gambling and strong drink, the saloon offers things most desirable for men to

g0 have. The atmosphere of social equality, congenial companionship, the sense of free-

dom from restraint, the feehng of being welcome, ¢ool and restful places in summer
and warm rooms in winter, recreative games, toilet facilitics which are, as'a rule, the
best to be found in the town, reading matter. appetizingly cooked food, and even in
some cases beds, at a very low cost—these are some of the things which the saloon has

that are worth while. .

The employees’ clubs have been especially designed to embrace the desirable fea- -
tures of the aaloon, plus, and thereby not only counteract its evil influences but offer
an effective and real subatitute. There are no dues or membership fees. (Do you
] recall many welfare institutions that have not such dues or fees, or saloons that have?)
‘- Every man is made perfectly welcome: whether he is a tie tamper or a superintendent,
o just “eo long” as he jg a railroad man. There is no freelist! The men pay for what
30N they use and the service they get. The library and general conveniences are free—
En 'f " thatis, they aré a pnrt of the inducement for the men:to patronizeé the club, just adare
in - - similar conveniences in » ealoon, Meals, baths, beds, billiards and pool, cigars and
B tobaceo, soft drinks, candies, etc., are sold. to the men at priceq sufficient to insure the
beet of ymaterial and service. With its general facilities, the railroad is in a a&tion
to give more for the money than could be done otherwise, and owing to the further fact
that it receives a return from the men who pat.romze the club by reason of their better
. ... .physical fitness and longer average duration of service, it can and does make a contri-

% bution toward the support of the clubs. - This contribution is indirect, and furthermore
hphcldmtho basis of payment, for gresfer service received. Under this. amngo- ;{\3«
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mient the men pay prices which are indeed very low—15 cents fora bed, 10 cents for &
bath, and 5 cents an hour for billiards or pool. The beds have the best wire springs,
hair mattresses, feather pillows, and are made up on the same standard as & Pullman
berth. A bather is furnished two towela soap, and janitor service. Other things
are proportionately cheap : a

The men, by paying for the commoditjes, have a feeling of indepenu. nce, preserve
their self-respect; the uncomfortable sensauoxkof being objects of cha:.ty and the*
something-for-nothing idea aré abolished. The result is that the men 8o « come to
bave a proprietary interest in the institutions and the clubhouses ure crow: »d night
and day. The milroad, by assisting in the support, building and maintaining the
structures in ropmr, and doing it avowedly because it is believed to be good business,
dispels any semblance of paternalism and makes the clubs a concrete link in the
economic schemé of railroading as a whole.

“To all thisis‘added the purely educational work, such.as lectures, and study classes
organized by the secretaries of the clubs. These classes are voluntary and-the subjects
studied may be anything from elementary arithmetic to analyt:c mechanics; but,
regardlede of the subject, one t.hmg always is taught—that is, how _to use sources of
information. “

Over all these activities the railroad maintains constant supervision. The work is
curried on through a regularly established department. It has not been delegated to
any. outside concern, such as the Y8ung Men’s Christian Association, for tha reason that
it is believed that a perfectly rounded and complete business organization requires
that it shall itself control those functions whick: are of primary importance to its success.
The care of the employee is such a function. .
. It can not be shown exactly what the financial returns to the railroad are from these
clubs—this human block system—any more than from the automatic block-signal
system upon which millions of dollars have been spent. . Ledger balances do noteshow -
the saving in wrecks and human lives and increased safety for the traveling public -
because of greater mental alertness, better physical fitness, and added contentment
due to good food, proper rest and recreation, and places that : .d to the joy of lwmg—
the grand averages tell the tale. ;

TECKNICAL INSTRUCTION AND DISCIPLINE.

-~

Technical instmction‘ en masse is closely identified with discipline.

As an educational method it is instruction brought. down to the level ~
_of drill—largely mechanical drill. Because so lsrgely of the nature
of drill, it should be closely connected with a system of discipline.

If it detenorat;es to the grade of mere kindergarten work it whl do
more harm than good. The method of instruction is chiefly by
question and answer, and by severely forcing home—by means.of
consequential penaltxes—the lesson of -every irregularity or in-
fraction of the rules in practice.

This sort of technical instruction is forced on the railroads in
drilling. the train service in the train rules, and it is administered
generally by the chief dispatcher or train master. On_ roads where . .
the so-called ‘‘Brown” system of discipline is in force, the penalty

‘ for infraction of the rules is a set of demerits. On other roads
| . it is suspension, leading up to dismissal. . The instruction takes its -
' color largely from the severity of the penalties attached to failure. o

._J 0 Fagan, lnmself a practxcal mlroad signalmnn, in his book .

o
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Confessions of a Railroad Signalman, declares that the instruction
in train rules lacks the sharp disciplinary quality which its importance

. calls for. The spirit of bis testimony is,.in part, that there is not

. Dearly as clear an intellectual understanding and familiarity with

" the rules as there should be on the part of those who move trains, .
and, moreover, that such intellectual understanding as there may
be is not set against the background of an inexorable discipline as
summary and terrible as the consequences of violation of the rules
may be-to the traveling public. N

On the Chicago and Alton Railway, this instruction is given over
to one man, who is assigned a special ¢ar equipped with overy kind
of facility for oral, ocular, and mechanical demonstration. Its
special feature is its stereopticon, which is a great adjunct in driving
home to the mind by visual illustration the conditions with which,
the bock of rules deals. The work is made efficient—because it is a

. matter of harsh business, and not a kindergarten—by reason of the
- fact that the instructor has the power of suspension, removal, and
promotion. . ~ '

The fault of most of the instruction in train rules on a railroad is -
that the specinlization principle—found to be so efficient a principle

. in other departments of work—is ignored in this field. The in-
struction is left to those who are ill fitted, or not fitted at all, by
special training, to give it, and who are, besides, overburdened with
heavy administrative duties. These are more immediately pressing
than the precautionary regulations for the instruction of train men,
and the latter are slighted accordingly.

The instructor deals in the accredited fitness to do things, and he
should carry that fitness clear through to the point of delivery in
actual efficiency according to well-recognized standards. In other
words, he shoyld be—as he is on the Chicago and Alton—the discipli-
narian as well. He should have the power of official life and death
over his men, and then he will have attention—sharp and certain.
The indications are that the administrative work on a railrond will
come to be separated from the duties: of instruction and routine
discipline.~ A train master ‘accepts his freight cars at the terminal

* from the car inspector as being up to standard; he accepts his engine
.~ from the mechanical department when it has passed certain standard
tests; he accepts his roadway and his bridges in the same way; also
his signals; he accepts his engineers from the company surgeon as

- being physicaHy fit. Why should he not accept his men as standard
~men from a department strictly accountable for their equipment

t- . according to recognized standards of efficiency? The work done on

thie Chicago and Alton must in time be extended elsewhere.

s - Technical instruction and drill of some kind are imposed on rail-

... .roads, as we have seen, by the very exigencies of the service whicl'l

«
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they perform, but instruction in speclal features of eﬁcnet&cy in
respect to other things than obeying train rules, handling train .
orders, and readmg signals is more a matter of individual discretion.

The economic value of systematic instruction in many different

phases of railrond work is almost incalculable. In all the detail of
gperatlon there is a best way, which is or can be reduced to a standard
as accurate as the manual of arms of the army. Such best ways of
doing things make each a little sa.vmg in time, or material, or in
wear, or reduce the danger of minor accident. And viewed col-
lectively these minute savings make a mighty total. The loss and.
damage expense on railroads has crept up in_latter years to frightful
‘ aggreggles. -A course of instruction in loading cars, hsndhng freight
at statlons, in the mspectxon of packing, and precaution in delivering,
- as well as in care in shifting in the yard, would go far to reduce this.

. The Galena- Oil Company hes largely supplied for years the railroads

~ of the country with lubricating oil. When they began, they forced

their way by offering to guarantee that the oil bill of the railroads
should not exceed a certain amount per engine mile. This they
] were justified in doing, partly ‘because of the supériority of their
* oil, but probably f for the most part because they devoted themselves
to the sysmmatlc Instruction of ongmemen on the roads where the

<« oil was in use,

bettmg up accurate standards of excellence and mstructmg the .,

‘'service.in thorough familiarity with such rules give to the ignorant a
safe rule of conduct, to the careless and shiftless a criterion by which
they can accurately be judged, and the knowledge of which will at
“least lend emphasis to their negligence. As travelmg auditor, the
writer frequently found a high disciplinary value in enforcing detail
rules of procedure as a precaution against serious breaches of trust.

~ The effect is not altogether unlike thé effect in the army of requiring
rifles and buttons and belt buckles to be burnished for inspection.
The mind being held to a habit of precision in minor details, the
larger situations "take care of themselves. .®

Among the things of .this character which are particularly ap-

- propriste subjects for ‘specific technical instruction are the following:
Firing locomotives, oiling cars and locomotives, train heating, train
lighting, filing tariffs and correspondence loading and unloading
and transferring cars, receiving and daelivering frelght reporting

o cltums, care of air brakes, handling exp]OSIVOS

TECHNICAL INSTRUCTION. METHODS AND SUGGESTIONS.

Railroads variously prov1de for this instruction by circulars and
.~ books of instruction, which they follow up by road foremen of en- *
gmes; transportatxon mspectors, travehng audxtors. route agents
w—brske—mstructlon cars, ete, -~ .




'zan =

32 EDUCATION FOR EFFICIENCY lN RAILROAD SERVICE.

Such efforts in welfare work and technical instruction en masse,
so far as now undertaken, demonstrate how therailroad has ready
to-hand a great social machine which it can turn to large account
in a campaign of instruction at little cost. Its publicity facilities
for focusing the attention of the force at will are unexcelled. It

can and does useé them to large results in enforcing discipline. It -

can further invoke the social motive, to assist the instructor and
stimulate thought, by grouping its men by class of work, and draw-
ing them.together in convention poriodically, at not too frequent
intervals, for the purpose of taking up various problems of the
daily routine. The writer at one time organized the division oflice
clerks over the road into an association, meeting once in threo
months. The meetings. were given something of a holiday charac-

ter, so that the men were eager to attend. The programme was -

worked out carefully in advance, and the men came preparcd. to
discuss particular subjects, mluh work being done between meet-
ings by committee. At the meetings themsclves half the time was

. given over to severely hard work by .discussion, instruction, dem-
onstration, and exchunge of experiences. For the purposes of gen-

eral dISLuSSlOII the greatest freedom of expression was. not only
encouraged but insisted upon. With perfect good faith and loyalty,

" yet without any restrictions, no office, nor official,.nor official act
-which came before the men was exceptc(l from drastic ctiticism. and

analysis so far as these were within their powers to make. The
result \was, first, some excellent specific work, along lines evolved
from the intelligence of those who could contribute most to such

- intensive study, and, second, enormous mental stimulation, which

gave to every man a new interest in his work as he saw its wider
bearings and the reasons for it. Out of these confercnces came sug-

: gest,lons which put superior officérs on their mettle. ' It is surpris-

ing, when all the mtelhgence of a purt.lculur department is drawn
into full action, how large is the gain—ua gain which railroads lose
when the depurtment's powers, individual and collective, are only.
allowed expression through the chunnéls of a rigid system of official

precedence. In broad terms, the work here indicated was a kind of:

education, -and one which the railroads would find it profitable. to
pursue.

Wherever men come together there is evolved a sociul estimate.
Like the wasted water powers of the country, this enormous poten-
tiality for social results is frittered away on the railroads by disuse

* or.abuse. It is sometimes aggrandized to the personal benefit of

individusl railroad officials, to the distortion of proportions that
make for efficiency, and.so to the ultimate loss of the railroad’s in-

. come account. Again, it is used by the labor agitator to push or -
support propaganda or it lo‘e itself in-a lot of ‘cross curtents and
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eddies about accidental personalities or trivial issues. If skillfully
directed by a systematic publicity of the things that make for social
efficiency, its educational ‘and correétive power is enormous.. The
Union Pacific Railroad, for instance, systematically turns its acci-
dents to educational account. This it does by making each consid-.
.erable accident a matter of public study, and by publishing the
findings of a mixud eourt of railroad employees, officials, and promi-
nent citizens. In extraordinary cases an expert is sent at once to
~make a special study of the accident, solely with a view to digging
out and reporting the lesson for the future which it offers. ° .
A railroad gazette that gets into the homes of the employees,
when wisely condueted, is a large factor for efficiency. It chronicles
special personal achievements, gives railroad reports, discusses the
purport of orders and prescribed ‘methods and standards of opera-
b tion. Its ‘‘stove talk” or “roundhouse chat” gives personal inter-
st to its columns. The ‘‘Erie,” the ‘‘Rock Island,” the ‘‘Frisco,”
and the *“Atchison’” each has such a paper. o
A very large part of the educational .possibilities of a railroad are
supplied by the interplay of legitimate local rivalries and of group
loyalties. -Ill-designed organization loses much of these possibilities
to the railroad: The fundamental axiom of lodging responsibility
exactly against authority, and of setting out the organization as far
as possible in groups having the largest autonomy consistent with
reasonable coordination, is given scant consideration. The tendency
to concentration, however, has now apparently spent itself, and the
tendency to decentralization has set in. : '
Again, the railroads lose large educational opportunities because
they do not interchange their employees more freely between depart-
ments and between different railroads, and so get the enhanced
efliciency that comes from such ‘mental stimulus and enlarged view.

IV. BEARING THE' EXPENSE OF SPECIALIZED RAILROAD
EDUCATION. - ‘

Railroad education of any kind is costly, both in time and money.

It is an associate undertaking requiring its own plant, agencies, pro-

fessional methods and standards, and also calling for recognition and-

place in the policies of the railroads where it is to upply. . The burden

of it must be borne by those who enjoy the results. that flow from

"it. Such are the community, the railroad businegs as a’ whole, the

- individual railroad, the individual himself. Ace rding to the degree

. of individualizatioh prevailing, these parties share variously in
. the results. ’ N :
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We have set out to a class by itself, under the arbitrary designa- -
‘tion of ‘‘education en masse,” those forms of education which apply
to groups of men already in railroad employ. Such education is not
dissimilar in effect to general orders designed to standardize the
service in some partioular. It is accepted by the men as an incident
of employ or a fixed part of their duties; it is paid for by the rail-
road as a part of its administrative expense; its results arg directly
reflected in the betterment of the service, and have a more or less
direot money equivalent. The rate of pay is not thereby directly

affected, because the relative efficiency of the individuals vnthm 8

" group is not materially disturbed.
*  In contrast with this is severely *individual education.” By this
~ we would embrace the education which jt is entirely optional with
" the individual to acquire or not to acquire, and which, furthermore,
because acquired individually, very du'ectly determines-the student’s
relative efficiency and personal earning power. Entire freedom of
contract and the aversion to binding employment contracts of any
kind put the whole matter on a severely voluntary basis. Theoret-
ically, when the individual is specially educated, he is at once raised
to a higher earmng power; the railroad must at once pay the increased
value of his services or lose them to the competitive road which will
- pay this price; or the individual may even leave the railroad business
altogether. The old indenture of apprenticeship, which.enabled the
master to'hold at law his apprentice until the apprentlce reimbursed"
him with his advanced eﬁicxency at low wages, is a thing of the past.
_The form of contract, it is true, does irregularly survive, but its
legal enforcement is also a thing of the past; the community, the_
railroad buginess, or the individual railroad to-day must rely on
.inherent tendencies and general conditions of labor for return of
outlays devoted to railroad education. The results are indirect, but
" they are not for this reason any the less secure. .In fact, because
" indirect, and because resting on inherent tendencies, they probably
are more secure than they could possibly be.if they depended on
formally evolved, binding agreements.

INDIVIDUAL EDUCATION AND THE COMHUN!TY

- With' the development of industrial and commercial society the
area of indirect effects. widens. Both statesmanship and business
sagacity now achieve their most brilliant successes here. In their

- strategies they seize upon the indirect, the incidental, the by-product.

The largest results secured by the individual rmlro,@d man, in free
careér are the indirect results to the community,-the railroad busi-
ness as & whole, or the particular railroad where he, is émployed,
although the wages for which he works are paid directly for a very
' speclﬁo, direct product. Ho hlmsel,f computes lus whxevement in

!
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. scale of earning power, but thée wages which. represent the direct
effect to- himself are mainly important because they are generally a -
fair index to the great body of indirect effects which go with them.

The community is interested in the efficiency of the individual
railroad man because society as a whole is interested in the minimum

* of waste and the maximum of efficiency throughout all its parts. It
has at its disposal a fund for educational purposes partly derived
from tax levy and partly from voluntary contribution. Education
is by no means so far socialized that the éntire expense of fitting -
men for work is thrown into a common fund and then drawn back
by the individual according to his requirements. A great part of
the heavy burden of fitting men for work is borne by special agencies, ,
local groups, the industry that recruits its men, and the individual -
himself. There is in fact some antagonism, on the part_of school -
men, to the theory that the public school system should be held
responsible for specialized forms of manual or industrial training.
Dr. Williem Maxwell, city superintendent of schools, NewYork City,
whif6 an advocate of a legitimate emphasis upon vocational work
in-the schools, remarks in the course of his report for 1908: “Manu-
facturers who up to fifty years ago felt themselves responsible the
world over for the training of their workmen, must not be permitted,
under any pretext, to shift that burden entirely to the public school.”
Apart from this, there may be pedagogical reasons for. believing that
too much specialization may work direct social loss by warping the
generel learner too early to one kind of fitness at the expense of his
power of adaptation, thereby actually unfitting him for any other
possible lines of skill. The educator calls this “arrested develop-
ment.” If the boy is already at his vocation, the school may col-
laborate with the shop to increase his efficiency, but so far as the
public school tempts to arrested development by too early specializa-
tion by those who othefvise would take broader courses, it tends
to reduce the flexibility of industrial society. o _

The next question—how far specialization for a particular industry,
such as railroads, can be carried at the commén expense—is simply
a question of how far the specialization of the time and effort of -
young men, and the machinery and expense of the educational plant,
can go in one direction without ignoring equally:crying demands for
efficiency in other. directions. Local conditions must largely deter- -
mine this. A high school course in pottery at.Trenton, or in mining
at Denver, or in the textile industry at Lowell, or in agriculture at
Wichita, or in railroads at Altoona, does not seem incongruous; -

- But a course fitting metallurgists in Washington, or bankers in -

. Butte, or railroad men in Mobile might be at the expense of some

. more pressing local- need, S .o R
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|,  INDIVIDUAL EDUCATION AND THE RAILROAD.
Next after the community, in- order’ of interest in the education of
- the railroad man, comes the railroad as a whole or in territorial

groups is merely one of -degree. ‘The effects which we ere locating

- place, or outcome are remote from the immediate effect sought.
The bowman can afford to shoot at random if his archery field is so
wide as to include the farthest flight of his arrows, so that he may
gather them again into his quiver. Thus, the wider the scope of a

- business, the more the indirect effects that fall within thé ares of its

" operations. To the short-sighted railroad management the educa-
tion of individuals does not make so obvious a case for itself as educa~
tion en masse. As we noted above, when the worker is individually
raised to higher efficiency he is at the same time raised to higher
earning power; the railroad employing him must pay for the increased

efficiency or lose it to the competitive road which will pay this price. -

These congiderations notwithstanding, there.is a considerable direct
,advantage to the railroad before we come to the area of indirect
- advantage. Thus with perfect freedom of employ; there is much

immobility of labor which will offset real wage disparity. In addi-

tion to this, the increase in wages of the individual worker, under
ordinary coﬁiti'ons, does not at once absorb all his added efficiency.

. the use of a large tool or fixed plant whose entire efficiency is never all
. exhausted. The modern efficiency wage systems, however, would
rule out the second of these advantages, and divide the third between
the worker and the railroad. They leave us, however, with the area
of indirect advantages unimpaired. It is .the testimony of every

. practical railroad man that inefficient labor at any price is extrava-

i

s+ gant, and ‘that efficient labor even at high prices is economical.

Even jin case of materials it is generally found economical to use the
best grades of material of specific adaptation. ,

But the social character of railroad work gives added effect to

\ efficiency at any ome point in' the organization. Such efficiency

\ serves as a pacemaker. The railroad, therefore, is so greatly inter- .

d in-the highest possible grade of workmanship that even after
it has psid-the efficiency wage it has left a large unabsorbed balance
«of advasitage on’ which to draw for creating more and higher eff-

" ciency. - If this process of efficieney msking can be intimately related -

. with the current routine it produces a great secondary effect in
stimulating the interest, application, and efficiency of the great body
... of workers}, there is bbun&? to be &

)

are, a8 we have said, the indirect effects—those which in time, or

groups. The distinction between the railroads as a whole or in*

'

7o J This becomes more and more true according as' his work involves .

steady inteflectual ferment in the :
and move indusirious ate loading thy 4
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Edubation is based on the best practice. Henée it requires s |

constant comparison and study of “best methods” bringing all
practice into thc area of competition for approval. It.must con-
stantly chart and rechart usages. * It must evolve ite theory of prac-
tice, and open the way for discovering underlying relations. Certain
kinds of efficiency, of which the railroads are in great need, must
come largely in this way. The social and ecomomic problems of
railroad operation are left in great measure to the chance publicist, "
whose information and method may be most unrelisble. The rail- : -
road staff to-day is entirely lacking in the highly trained, practical -
man to master the intricate social problems which the great railroad - .
has opened up, and practically to relate them to the financisal, com- -
mercial, and operating policies which are the everyday routine of. ::
management. . . . o
~ Railroads need, as never before, broadly educated directorates and
executives, This to-day is the weakest side of railroad organization.

It shows itself, in connection with the,present discussion, by inability

to appreciate the possibilities education offers to increase the net '
income accounts of the railroads. The power intimately to connect

the present to the future, and trace causes through the intricacies

of indirect effects and over long periods of time, is not at present
highly developed.: For this reason, education as a department of
administration in handling great bodies of workers has been largely
ignored. Appropriations for this purpose are still viséed with sus-

picion, if made at all. , .
'EDUCATIONAL EXPERIMENTS AND RAILROAD COOPERATION. -

- The Canadian railroads were the first to take the‘matter practically
in hand and treat it on broad lines. A group of ‘the roads centering -
in Montreal undertook, in 1904, to guarajtee 815,000 & year for ten r
years to-install and maintain at McGill University a railroad depart- -
ment. The plan, the details of which will be found noted under : -,

" “Higher education,” contemplates a very close relation between the -
railroads and the university, providing for terms of employment on . .
the railroad in different departments during-the course, and ‘for
permanent employment, under proper conditions, on graduation. IS
_ Roads centering in Chicago have undertaken, in a less formal way,
to lend. their cooperation to a railyoad course under the' atispices of

- the University, of Chicago. At the University of Illinois very cordial-

- 7 relations are maintained between the railway engineering department

and the railroads, especially the Illinois Central, This road owns
jointly with the umvmy s dynamometer test var, which has been .
‘operated by students over the éntiro. Illinois: Céntral System, ab well..
i the dines: of ‘ths. New_Jersey, Ce tral, the Baltimore &nd Ohio,
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tho cheland Cincinnah Olncago and St Lows, shd the New York
Central railroads. Apm from the advantage to the students of this
ooopemhon, the point to be here noted is that the tests made were - °
equally for the information and to the advantage of the roads. The
University of Illinois also runs an electric test car over the lines of
the Illinois Traction System, an interurban service.

The Pennaylvenia Railroad has spent $40,000 on the installation
 of tools 4nd machisery at Altoona High School for the instruction of
railroad’ apprentices, It holds its available men in the great shop

i sub]ect. to draft by the school for practical talks.
ue University has for many years enjoyed close relations, in
all informal way, with the railroads. It has provided s testing depot _
for the Master Mechanics’ Asgociation, and its faculty have held them-
gelves in readiness for theoretical discussion of practical questions.
1n turn the railroads have let its students into their shops as special
- apprentices, and railroad officials have given prnctlca.l talks,

Corréspondence schools, as we shall have occasion to state else-
where, have been given recognition by railroads, which have col-
locted their tuition fees through the pay rolls, referred employees to
their courses, and informslly attached slgmﬁca.nce to the credentials

* which the schools confer upon those completing their courses.
o The Young Men’s Christian Association has been among the most
5( - useful of the agencies offering to the railroads a machinery for such
45 - educational efforts as they saw fit to undertake. The work, begin-
i ning as welfare work, has now grown to include a highly organized
e educational depa.rtment with standard educational courses, methods,
7 - instructors, examinations, and diplomas. The degree of cooperation
| between the association and the roads is special in .each individual
case. Sometimes it is merely a cash contribution by the railroad;
- sometimes to'this is added a building and its maintenance; latterly
inatructors’ salaries have been paid by the railroads.
The apprentice system now instailed on the New York Central
£ lines (see - “Apprentlceshlp") is the most serious effort so far made
o by any railroad. - Here the railroad has boldly undertaken itself to
instruct its apprentices, through the entire course of apprenticeship,
'by company instructors and during company time. Figures are not
publialy available, but they have already. been collected, and they
show--g0 far sy estitnlhﬂ could be made—a very handsome financial
sturty-on ‘this butlay. - Frott practical kmowledge of working con-
tions orf 4 railtoad, the writer estimiates that ‘no other outlay on
any railroad ‘approximates thié ‘yield on the investment, which the
e York Central' enjoys on its approptiation for edugxxoml pur-
posés. But such work is prudent only when the direstors will com-
themselves tupolioym nob_lmmn,ﬁvemmdﬁll A




* the Westinghouse or the General Electric Company' is as fully estab- - ..

ited to the mechanical department. In'a few casés there are reguler
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the more mtelhgent administration of large industrial phnte which
deal with very similar conditions. The educational department of .

B R T e

lished and recognized a department of the company’s operations as is
t.he drafting room or the general mamger’s office. :

V. APPRENTICESHIP. -

Apprenticeship had formerly a definite sxgmﬁcence, it, was an
indenture between .master and apprentice, covering a period of
years within which ordinarily the advances made by the master -
during the learning period could be repaid at-the latter end by the .
excess value of the apprentice above his contract ‘wages. It thus. y
served as a safe basis of cooperation and was ngen legsl force.. In ¢
practice, however, such extended contracts impairing the llberty
of individuals ceased to be in accord with the spirit of the times, and
they came to be superseded by an agreement which was of purely
voluntary force. Its observance rested on general conditions .of
self-interest throughout the penod cpvered and on the force of
custom. 2 2
Apprentxceshlp as now understood has the followmg character-
istica: ’

(1) It is a status under special eontract, more or less formal,
wherein the employer undertakes to give the apprentice special
opportunity to learn, and the apprentwe accepts less wages than he
might otherwise earn diregtly.

(2) The arrangement gbum a8 stated penod supposed to be"
long enough for the apprentwe to learn the trade and perhaps to
give some skilled service to his employer in the latter years of hns
apprentxceshlp

"(3) The arrangement contemplates the fithess for a pertlculer

-trade or some more or less definite area of skill.

(4). The apprentxce receives credentials at the end. of hxs semce,
which place him in a class in which the individual enjoys, more or
less arbitrarily, the earning power of that class. - - :

(6) The form of apprenticeship contract is frequently a matter

. of quite definite understa.ndmg between the employer and the gen- .
~ .eral body of workmen iin & given trade, and it sometimes mcludee

8 provision*limiting the number of apprentices. .
‘Apprenticeship on railroads at-the- :present tnne i generally hm-

‘apprentices in the roadway, bridge, and building departments, and in -
the tranaporta.tnon department among. telegraphers and station
An the. train service and in, thy acoount.mg department




e f"“”t

! ;'ﬁm'o is- frequontly & ku'&aaf opprentmeshlp ha.sed on the. fact thmt- o
. the order of entry i the service and the initial stages of promotion
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¥ are rather rigidly laid out; but this provision differs from the

:‘ - apprenticeship system in the fact that there is no fixed period fop
“E@ the apprent.lceshlp, nor any implied contract to produce a man of a
g arning power in any given‘time. The apprenticeship system
’,% is partitularly identifiéd with the mechanical department, because
ZL' that.department requires a hlghly specialized slnll of a fairly standard
iy character.

T&* The simplest form of mxlroad apprentloeshxp is a very loose ar-
oy rangement. It is little more than the designation of a general form
;";g - of apprentice contract. It practically amounts to a declaration of
¥*'  policy; which it is left to the dxmlon officers to mterpret, and execute

in their own way.
'Starting with the abovo arra.ngement as 8 begmmng, the stages .
of amplification are— " - -
(1) Creating a depurtment. for special supervision of apprentices:
(a) Prescribing detailed course of work.
(%) Having oversight of individual apprentices.
(¢) Giving penodxcal examinations.
(2) Incorporating instruction in the course:
(a) Allowing time credits for outside instruction.

¢ partly or wholly bearing the expense.
- (¢) Conducting the schools themselves ‘and making - attend— :
ance compulsory. o . ,
*(1) In night schools. ) -
(2) In schools maintained in w0rkmg hours on comn-
‘pany time.
(3) Ofl‘enng cash bonuses for excellence.
. With the enlargement of railroad -working bodies the personal
rohtxon of the master mechanic and his men neoessanly became
- less intimate. The apprentice boy cessed to enjoy the close over-
: " sight and interest of the master mechanic. In the pressure of cur-
- rent" business the training of apprentices on American railroads
.came to be seriously neglected. From time to time the mistake
‘that'was beitig, made was pointéd out by those concerned in the
- mechanical department, but with little result. ~In 1898 the American
Mt:;m of ‘Railway - Master Mechanics sketched three courses
L, of mpprenticeship for-shop ‘boys and' laid ou%t ¢ o approved form of
i#oamhni,whchwnmmdodinlm U .

(b) Requiring outside instruction in designated schools and .
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age of 19 years.

. No apprentice shall be taken into the shop who'has not received the elementa of -
a common-school education, and who doee not give evidence of such capecity
as to promise the ability to become & competent mechanic. ’ .

4. No apprentice ehall be taken into the shop without the consent of his parents or
lawful guardians, who shall execute such documents, including a release of
the company from liability for accidents to the eaid a.pprennce, as the company

. may require. .
*5. The term during which an appfenut:e ehall serve before receiving a cernﬁcwe of
apprenticeship shall not be less than three years nor more than five years.

6. There shall be a regular apprentice course framed for each shop, which course each

" apprentice shall go through during his term, the time to be spent on each-
clags of work being defined, and such definition shall be observed as closely
as practicable with due regard ta the capacities and condition of the mdwxdu&l K
apprentice.

7. During the term of the apptentxceshlp a careful and proper reford shall be l:ept
of the work and progress of the apprentice,’and also of the general behavior -

. and conduct, which record shall be entered on properly authorized, blanks or
books provided for the purpose, not less frequently than once every week
during such term,

8. Each apprentice shall be paid for the work dpné by him upon a scale duly agreed

** upon and provided for in advance.

9. Under no circumstances shall the company assume any ]mblllty for the employment

. of an apprentice after the conclusion of his ferm.

- 10. On the conchision of the term of apprenticeship, each apprentice shall be glven 2
certificate in proper form, duly eigned by the proper officer of the company,
which shall set forth the length of the time which each apprentice has served
and the work on which he has been engaged, as well as some indication of his
general behavior during his term.

11. Apprentices who have already served part of a term in other ahops, or who have
taken part of a course at a recognized technical institution, may be received

under such modifications of the foregoing rules as may be deemed proper. -

14

BEOOHMENDATION SUPPLEMENTABY TO THE CODE OF . APPBENTIOE-
SHIP RULES. .

Rule 3.—An apprentice should be able to read and write and lmve a knowledge of
arithmetic. Some companies insist that a candidate shall have reached a point in his -
studies equivalent to- that of the eighth grade of the public nchoole This st.mdud 35°]

" . where applicable will be found satisfactory. . _

Rule 4.—(A form of release of minors.) .. .

- Rule 5.~Four.years is recommended as the but mndard time Whenever posible
this should be adopted.. The limits given in the rule “not lese than'three nor more
than five years” are made sufficiently wide to.cover all special cases.” The bnghtent B
and noet ambitious boy should not be pérmitted to complete his course in leas than

.- three yeam urnder any circumstances. A boy: who does not complete it in’ ﬂve years
Sk htd better be. eomething olse than & mechanic,
MG. buwimmmmmmdedﬂorthevmm
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Tool room,.-—~General uses of tools, names, etc., work on small planer, drilling
machine, shaper, and lathes; provide tools; six mont.ha to actually serve.

Erecting shop.—Helping on general work—gmg No. 1, one month; helping on gen-
enal work—gang No. 2, one month; helping on general work—gang No 3, one month:

X Genenl instructions, milling machine, boring mill, horizontal machmo, axle lathe,

-.and holpmg in general; three months to actually serve.

- Boring, driving, and truck brasses and quartenng machine, two monthe Cylinder
boring machine and planer, one month.

Rod.—~Rod gang, three months; small lathe (alone), two months; large alotter one
‘month; brasslathe, two months; lmsll planer, one month; large and emall planers, two
months; driving wheel lathe, oné month; large lathd (alono), one month; general vise
work three months; surface table, three months,

Erecting shop.—General work—gang No. 1, five months; genenl work—gang No. 2,
three months; general work—gmg No. 3, four months,

. Total months of actual servxco—forty-eight
Your committee submita this as a basis for an adequate course of t.mmng in tho
& machine. ahop with the distinct understanding that it is to be qualified so far as the
3 . term of service to be spent in the different items, and also i in the whole course, by the
4 quality and captcity of the individual boys, under the discretxon of whoever has them
3 in charge. .
3 Blacksmith Shop Course. . . °
1..To start the apprentice on a bolt machine for six months. Here he will learn the

rudiments of heating iron; also the setting and adjusting of dies, and at the same
time by observation will leam the Bamos of the toolsand t.helr use in that portion
l?_.‘ ] of the shop. '
%’ 2. The next six months in opentmg a steam hammer. In this position he has a good
opportunlty to note how the blackemiths handle and form iron; at the same time
: require him to help at the fires in the immediaté vicinity of the hammaer.
8. The next six months should be-as & helper on a small fire, wnh a man who is quick
o and lnndy with light work,
“... 4. The next six months on a light fire mthout 8 helper, where he will learn to hnndla

" the hand hammer.

5. For thé next three months give hima hght fire with a helper; the fire should be 80
located that he will be called upon to assist in taking heats for the larger fires.

8. For the next six months on heaiier work that does not require ekill. .

7. For the next three months put him lLielping at the tool-dressing {ire, and if the shop

L - bas two tool-dreesing fires, the next three months on the second dreesing fire. -

' 8. 'l‘he next twelve months put him on a heavy fire with as much of & vanet.y of work

ucanbo.mnged

Boiler Shop Courses.

j 1. The first threo months heating light rivets.
3. Thé next three months helping on the heavy sheet and imn -work, such a8 wheel
covers, ash pans, etc. ..
s»hmmonthnholdingonﬂmforunkwork .
dbnmiiompgoﬁrmumbonerm S
' athis rivéting on patches, chipping and ctlking on. unk work
!l: th setting fliies,
Bix mthlpltchlngmd bracing boflets,. chipplng and calking,and gerieral riveelng,
months blacksmithing to learn l:owtomnhandﬁt braces, todm-neoenry
., :to0ls, .and Rasist in fitting work




APPRENTIOESHIP, ,
Rule 7.—It is reommended that some one person be given direct charge of all )
apprentices and be held responsible for their proper instruction. He can beknownas = -
the *‘Foreman of the apprentices,” or he can be designated to perform the duties with-
out special title, in conjunction with his ordinary work, [The committee recom-
mened a blank form of individual apprentice record showing the markings, by weeks,
" on gggle of 100.] . - ) 1
y .—The scale of pay must be governed largely by geographical and individisal
ngy. It is recommended that the rate of pay be 50 cents for a ten-hour day for -
the fifst year, with an increase of 25 cents a day for each year thereafter. ~ For an eight-
hour day 40 cents a day at the start and 20 cents & day increase yearly.
H ‘ Rule'9.—The following form of certificate is recommended:

» _ : [Form of certificate of apprenticeship.}
* A. B, C. Racroap Company, Momive-Power DEPARTMENT.

OCERTIFICATE OF APPRENTIORSHIP.

ceeneeeeans has served an apprenticeshipas ............ at thigshops of this com-
‘pany at ............ during the period from ...... to...... and has made .... -
hours’ tims over ten hours per day. I : °
Work on which employed: ] 3 :
Approximate number of months: Kind of work:

“eccccscecretttatttecccnectceembes 0 ceceessescscsccscecscscsececccvons

- Officers under whom employed:
Name.........cooooeeeeee veeeens  Title...... I6006600000 Boc0do00000 ©o000®
General record of apprentice: .
' ‘ Superintendent Motive Power,
- Where roads have given the matter any attention at all, they have '
each emphasized some one feature, but it is safe to say that, until .
very recently, comprehensive, thorough work was universally lacking.
.The Barnard undertaking on the Baltimere and Ohio, in the eighties, -
never reached a full working basis. The failure here only served to
lend the suspicion of impracticability to all such efforts. The Penn-
. sylvania Railroad was the most forehanded. It featured the ‘“special .
* “apprentice,” who was carefully selected and trained for official posi- _
tion by a sequence of promotion. - : 8t
In the early eighties, the railroads began to look about for scien-
tifically ¢-~ined men for mechanical superintendents. The teclinical
school was supplying the theoretical education.. Sometimes the -
graduates of these technical schools made their education practical by .
adding the drill of the three or four years of a common apprenticeship; '
sometimes they avoided the.apprenticeship altogether, and acquired
- . their practical education in the course.of experience.  However the
.. "service was entered, the efficiency of these men came to displace the -
_rule-of-thumb skill of the old mastér mechanic. . The gap between the -
- ekill of the bench and the.skill of the new type of master mechanic. "
_.became apparent. Emphasis was. placed on the quality of: the, ..
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3 '-aupeﬁnteudénce, and the skill of the rimk and file wQs left to take care
g " ofitself. Meanwhile the division of labor went on apace. The handy
% - man and helper became more in evidence, the all-round mechanic less
¥ uent. : )

5 : 7™ . G. M. BASFORD’S APPRENTICESHIP PLAR,
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- EDUCATION FOR EFFICIBNCY IN RAILROAD. SERVICE.
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The-dangers of the situation were recognized by all, but little
senoua thought was devoted to the apprenticeship problem until Mr.
G. M. Basford brought the question to the fore. His paper,.before
the American Railway Master Mechanics Association in 1905, was a
vigorous arraignnient of the unsystematic methods of .recruiting th-
service. He described the mechanical department a8 & pyramid .
resting upon an apex of highly trained efficiency, liable to topple over .
with crushing weight whenever the poise by any.chance was'dis-
. turbed! He found the highest type of apprenticeship and technical
4 education in the educational system of the British Admiralty. “The -
'~ method begins with apprenticeéship, combined with schools and the

- naval college. - By a process of selection, through healthy competj-
| tion, ability is easily discovered, and those who are fitted are raised
to the very highest positions. All pass through the sieve of selection,
and those: who wish to remain in it after its first shake must strive for

. the opportunity. They also receive shop instruction as apprentices.” ,
. Mr: Basford’s proposition was to bring the school into the shop, not
. ta try to carry the shop to the school. He would keep the apprentice
“from the first in the atmosphere of a real shop, where he is * working
- on company time.” From the first he would put the apprentice
- under the.compulsion of the commercial idea. He would widen his
;.. knowledge from the center outward, not from the sim inward—that
::.. is, he would preaent his rules, formulm, and general principles in the
terms of everyday shop routine and inthe séquence in which the

- . Worker runs across them in the requirements of his work. Thus, if & -
;, ... boy is set to handle nuts, he would have him discuss the strength of
'::. material used in the nut, its coefficient of expansion under heat. He
> would have him sketch it on a pad, draw it to scale, plot the geome-
? " trical formulm involved, and learn the mechanical principle of the lever
i - and the wedge, s0 far as it applied. He would teach the apprentices

R o

by a foreman, or one who could be a foreman, and instead of text-
books he would use a series of specially devised problems such as
actually arise in the course of the work upon which the. apprentice
Bemgaged. .

.- ' APPRENTICESHIP ON NEW YORK CENTRAL LINES. .
" The general plan outhned by Mr. Basford was imn’nediately putinto-

efféct in the mechanical department of the New York Central Lines:

ﬂ{Mr, Deems, the superintendent of motive power, had the full support
D Y e 0t . R - o 5
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- of the management, especially of Mr. W. C. Brown, then senior vice-
president. The execution of the plan was committed to Messrs.

* Cross and Russell, the one a practical man who for several years had
been assistant master mechanic, and the latter a technically trained
man. Mr. Gardiner, of the Massachusetts Institute of Technology,
but also shop trained, has since succeeded Mr. Russell, who was called
elsewhere. ) '

The New York Central apprenticeship plan deserves extensive
reference because it has been most seriously and deliberately under-
. taken; has already, in three years,. secured ‘results wlnch forecast
. much larger results; and has served as a pattern for the Atchison,
Topeka and Santa Fe, the Union Pacific, and' the Canadian Pacific
-railroads. It contemplates, in the first place, a general supervision
of apprentices, but under local control on the several divisions. The
railroad furnishes the instruction, which is made compulsory, and is
carried on durmg shop hours. The instruction is by the “‘problem”
method and is severely spécialized to the requirements of the road.
The instructor is preferably a draftsman, assistant foreman, or other -
regular employee assigned to the duties of instructor. The course
requires home study. It is laid out in the form of general leaflets
prepared at headquaiters, -but each apprentice works thropgh it
individually as fast as he may. Because the instruction is so highly
specialized, it is not possible to define, on the scale of the text-book
or usual school work, the range of the ‘‘problems” treated. The-
backbone of the course naturally is mechanical drawing. The
apprentices learn to make sketches and read drawings, and some of
them later specialize in this- branch. There are no examinations

- except upon entrance. The work is individual for each apprentice.
There are no classes, though they do work in groups. The instructor -
marks each apprentice monthly on general efficiency and regulates
his progress accordingly. The courses are three and four years, with
an allowance up to a possible two years for special work. Candidates
for apprenticeship must have had a common-school education and
must meet certain physical standards. For the first six months
they are on probation. On the completion of apprenticeship the
company issues & certificate which serves as a preferred credential
in seeking employment on the New York Central Lines. Thete are -

"+ no special apprentices, except that after the first two years the

" brightest men are selected for what are termed ‘‘ general apprentices.” .
"To them' are given special courses, with a view. to ﬁttmg them for-
foremen and shop'superintendents. These are the main lines of the
plan, which is deemed so important that the. regulatlons, schedule of -

- . work, and ﬂlustratlons of problems are glven below in very full . .

j detall.
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. No apprenticeship system can be successful which does not secure
-the full confidence and support off the division officers and of the
body of the shopmen. In this respect the New York Central system
has been especially careful. The shopmen of every type are in full
sympathy with it because the company emphasizes that the under-
taking is ‘“on the square’ and is not a subterfuge to create an excess
of skilled men. The division officials and general officers see already
a large enhancemient of efficiency. The pay of apprentices is on &
fixed progressive scale. In the absence of bonuses the apprentice
is stimulated by letters of recognition  for excellence, bearing the
signature of the superintendent of apprentices.

Regulations of the Department of Apprenticeship, New York Central Lines.

A. Boys under 17 or over 21 years of age are not to be accepted Tor employment ks
. - apprentices. i ’ . > o . :

B. Whenever péeible, preference shall be given to sons of employees.

C. Applicant must pass a medical examination, before the local medical officer,
proving him t6 be sound physically and mentally. Eyesight not less than 20/30
in each eye, free from color blindnees, and hearing not less than 20,20, or a

* . eimilar examination in accordance with regulations that may be adopted.

D. Applicant must have a good common-school education, sufficient to enable him to
read and write the English language, to make out his application on a blank ..
provided for the purpoee, and to enable him to make the ordinary computations
in simple arithmetic, including addition, subtraction, multiplication, and
divigion of numbers of four figures, and must have a reasonable knowledge of
common and decimal fractions. : R

E The chief officer at each hop will make the selection of apprentices from the appli-

" cations, in conjunction witha representativeof the department of apprenticeship,
who shall sign the applicatios*paper. }

F. Each year of the apprenticeship shall consist of 300 working days worked; no
allowance will be made for overtime, and the subject of dllowance for time lost - .

. by the apprentices will be considered in each case, and if worthy the applicant
-will be given the.next advance in rate by calendar time. In computing time -
for next advance in rate, a day shall be allowed for each day or part of a day
worked, provided it is not less than the hours run at the shop. (It should be
understood that this refers only to computing time for date of next advance in
apprentice rate and 'has no reference to or bearing on the prevailing system.of
computing time of employees on the hourly basis for wages paid.)

@. Credit ih rate and'time, not to exceed two years, may be given for previous work
of the same class as that for which the apprenticeship course is served. Such

. .credit in to be given only after written approval of the superintendent of appren-
tices. ’

H.-Applicants not showing an adaptability for the work should be dismissed as appren-

*_ tices during the first six months, and may be transferred to other employment.
oremen and -local, instructors should pay particular attention and report

¢ 1.7 .1 Apprentices to be subject to-the same regulations in regard to discipline as any
i " . other employee of the company. -

¢ 4. At'the expiration of apprenticeship, those who have satisfactorily completed their
- thrm shall receive certificates signed by the proper officials of the New York

:

3 s ta _t
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K. Apprentices who have completed their courses as indicated by the award of the

’ above-mentioned certificate, may continue in the employment of the comptny
at such rates as their services are worth. They will be encounged to continue
their services at a shop other than the one in which they have served their
apprenticeship. After gaining experience in another shop, they may be trans-
ferred to their home ehop if desired. In employing mechanics at all shops,
preference will be given t.hose holding New York Central Lmee apprenticeship
certificates. o

Mr. R.V. anht, in the American Engineer and Railroad Journal,
for October, 1907, has made a very careful report on this appren-
ticeship course of the New York Central Lines. Speaking of the
courses in general he says:

The Apprentice Courses or Schedules. -

As may be seen, these schedules are sufficiently flexible to meet the needs of the
various grades and types of boys who may be enrolled. The shop instructor is respon-
sible for seeing that they are ‘{lived up to,” and he must give reasons for any deviations -

_from them. He usually has'a schedule for the changees in his shops a.rmnged for &
considerable period in advance. He keeps in close touch with the various foremen -
and carefully studies the situation in the shop, 80 as not, to cripple any one branch or
department by making too many changes at one ume, or by reducing the quota of .

- boys in a department without taking the proper steps to keep up the work. -When
changes are necessary he submits his recommendations to the shop superintendent,
who approves them and issues the necessary orders to make them effective.

- . Machinist, boilermaker, tin and copper smith, and painter apprentices are to be
assigned to the roundhouse for short periods during their apprenticeship. Those who
show a liking for drawing are assigned to the drawing room, to assist the shop draftsman,
for periods of from sixty to ninety days.” Atthe Bngbt,wood shops of the Big Four the
genersl foreman, Mr. Bauer, is makmg a practice of taking some of the apprentices-into
his office, for a short time, to enable them to become ixmllu\r with the methods of
keeping records and office work in general.

The appended outline is the road’s oﬂicml schedule
Apprenticeship Coune, New York Central Lines.

The following is the regular course of apprenticeship for the several purposes, which
t should be adhered to as closely as possible, and regular reports covering the subject
made in accordance with notation on each repoft of any variation from this schedule
and the reason therefor.” Roundhouse experience ehall be given apprentices in the °
. machinist, boilermaker, blackemith, tin and.copper emith, and painter trades.

MACHINISTS’ SCHEDULE.

Helping in shop......ceeecvieninnoiaa... 8005000000000000000000E 0 to 3 months,

Bench work........... H0800G0000000000600000000800006600a Booooa " 6to12 months.
Light tool work........................ 50000008000000000000 Booos 3to 6months. : -
Heavy tool WOrk......eccoieiiiiiiiiaiiaiiaiiiaaeaeaanaannnn, . 8 t0 12 months. i
In one of either air-brake deputment, wol mom, or brass room..... 8 to 6 months.
Erecting shop.......... H00005000000000000000008060000 weveeese... 18 to 24 months,

This schedule allows fifteen months above the minimum in the various depart-
- ments, which can be divided between those on wlucb the appmnce nhowo most
. _ad;publhty
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48 EDUCATION -FOR{RFFICIENCY IN RATLROAD SERVICE.
’ BOILER-MAKERS' SCEEDULE.
- " Four-year course.. .

 Hoating Hvets, 6. .. ...ovviiiineeiiiiiiee it 8 to 6 months.

Light eheet-iron Work...... ..iveeunueereeeeannnnns. MU 12 to 15 months.

Flue work....ocooveviiiiieiiiiiiiniiinn .. 40 000000000000 3 to 6 months.

Riveting, chipping, calking, end staybolt work ...... g 12 to 18 months.

Flanging and layingout.............cooiiiiiiinniiiiii 0to 3 montha.

General Work...........ciiiii i 6 to 12 months.

This allows twelve months above the minimum in the various departments, which
can be divided between those on which the apprentice shows most adaptability.

. BLACKSMITHS® SCHEDULE.

- Four-year course.

3 to 12 months.
12 to 24 months.
12 to 24 montha.

3 to 12 months.

This leaves eighteen months above the minimum in the various departments,
which can be divided bgtween those on which apprentice shows most adaptability.

'MOLDERS' SCHEDULE.

Four-year course.

5 (7 U 3t 6 months.
Core work.....ccceeeiiiiann.,. %00000000608008000800000a50000060 6 to 12 months.
YU S 300000000000 060000 060000006000656GEB60 6006000060 6EABE 0T 6 to 12 months.
. Generpl-molding..... et ©000000000000d 0000000 18 to 24 months,
Drysand................. (000600000000000000860000000 000 000600a 1 to 12 months.

This leaves fifteen months above the minimum in the various departments, which

can be divided between those on which apprentice shows most adapmb:lnty

PATTBRN-MA“RS' SCKIDU'LB

Three-year course.

Helping in pattam shop...av.iiinniinnnns 500000600 9600000000000 0to 3 months,
FOUDAIY . eeenee i e eeeeieeaeee e e eeeaaeeeeaaaeeaanans ereeees 3 to 6 months,
~ Machine work.............. 3 to 12 months.
Bench work, . ...cooeueeiiiiiiiiiiit feveseeeccenaanas s 24 to 30 months.

" This nllowa six months above the nnmmum in the various departments, which can
be divided between those on whick apprentice shows most adaptability.

TIN AND COPRER SHOP SCHEDULE.

: Three-year course. -
Helping around shop......cccveeiiiiiiniiiiiiiien.s s e 0 to 3 months.
BipaIWOrK. . T R e e lere slo Rt e [sTein)- o e ol ale ofo e - sTarsiete o elale 6 to 12 months.
Sheet-iron work, including jackets........................ veeeee.s 6 t012 montha.
TIDWAre..eeecvecrnneeacnaceccanns 90000ap00a0alooonoodtbas oo e=.- 6 t012 months.
. Coppersmithing..............cooviiiiiiiiiniieiiiieae RERERES 6 t0.12 months,

This allows twelye mionths above the minimum in the variqus departments, which
can be divided between those on which apprentice shows most adaptability.
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APPRENTIOESHIP, . 49
PAINTER APPRENTICES' SCHEDULE. ’ -
Thra&ym oourseé ’
HelpPIng. «uuueueneie e e . 6 months.
Burning off and sandpapering and truck work.... ..., 6 monthas. 5 1
.~ Rough stuff and coating............c..cc..oituiiieee oo .... 6 months.
Staining, graining, and varnishing............... SUURUSI e +.... *6 months,
Striping, lettering, and designing........... B0006006000 GOGEEOGH +eee..: 12 months: ;
PLANING-MILL SCHEDULE.
. . Three-yege course. .
Helping..e.en e . 1to 4 months.

Running simple machines, including sharpening and aettil'lg'k)ols.. 12 to 20 months.
Running more complex machines, including sharpening and setting

tools. ... 5000000000000085000000 12 to 20 months,
Laying out work and templates and working from blueprints .. ... . 16 to 28 months.
) ' CAR-BUILDERS® SCHEDULE.
. Four-year course

Helping around shop..........ooooiiiniiiii i, 0to 3 months
TrUCKB. . e et s 6 to 12 months
‘Platform.......0.........ooiiiii 80 60000000000000 6 to 12 months
General body work......... et eeeeee ettt s eeeets it e beenannasnaas 18 to 24 months.

Quoting again from Mr: Wright’s article, though with some con-
‘densations for the sake of brevity:

“YDrawing Courses. =~ ~

The method of teaching mechanical drawing differs radically from the methods
ordinarily used, whether in special drawing achools and classes or in technical schools.
No preliminary geometrical-exercises are introduced, but models or actual parts are
used from the very first and every step taken is along practical and common sense lines.

GENERAL INBTRUCTIONS.

When the apprentice reports to the drawing school for the first time he is given a

t  drawing board, which is numbered and must be.placed-in ‘a corresponding space in
the case when not in use. He is told to place his name on his T-square and other
supplies; is briefly instructed as to the use of the drawing board, T-equare, and scale,
and is told how to sharpen his pencil and impressed with the necessity of keeping it
sharp, These instructions are made as simple and brief as possible, after which he
is given a blueprint sheet, about 54 by 9 inches in size, showing how his paper is to
be placed on the drawing board and laid out, how the views of the object are to be
arranged on the sheet, and the arrangement of the title in the lower right-hand corner.

He is then handed an instruction sheet and model for the first exercise and is told

to go ahead. Usually the first drawing is completed two hours after the boy first
reports. The instruction sheets are blueprints, 54 by 9 inches in size, and contain .
directions as to just what is to be done, thus relieving the instructor to a considerable . °
extent and enabling him to give his attention. to each boy a8 he may require amist- -
ance. The instructor must 0. K. each drawing befare it is removed from the board,
and as soon a8 one is completed he gives the apprentice the instruction sheet and
'model for the following one. The first exercises are very simple, but they gradually
grow more and more difficult, geometrical principles being introduced as they are . .
found neceeeary, Accuracy is insisted on from the start. Lettering is taught inci- o B

s - dentally in connection with the title on the sheet... -~ .~ >
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Exercise 2. A lap-joint detail. .
Exefcise 5. An anchor plate. .

. Jxexciss 7. Pipe center body.

" Exarcizse 8., Planer block.

Exercise 13. Tool jig.

+ Exercise 14, Hose gasket.
Exercise 15, Vibrating cup.
Exercise 21. Brake nut.
Exercise 27. Hinge plate.
Exercise 356. Bolt with screw thretda and hexagongl head.

“Parallel with the drafting work is a course of study by a series of carefully graded
problems which are to be worked out at home. They are prepared on looee sheeta
by a dnplimtmg Pprocees and dmtnbumd from the office of the superintendent of
apprentices.

 When the solutions for one problem sheet are turned in the apprentlce is furnished
with the next sheet. The instructor keeps a record of the sheets which haverbeen
sasigned and handed in, and follows the progrees of each student closely. The solu-
"tions are- retained by the instructor until the greater part of the class has covered
the ground and are then returned to the students and become their property.

.

THE COURSES IN GENERAL.

The problems are not of the abstract numerical kind, but are such as are met with
in the shops and drafting room, being clothed in the language of the shop. They
are iiot classified as to subjects, as in text books; they are, of course, carefully selected
and arranged, buat this appears only after careful, examination. The first ones are
simple problems in addition, subtraction, multiplication, and division, these four
subjects being mixed indiscriminately. They gradually become more difficult,
taking up the different branches of mathematics, one at a time, but in such a way that

. the student hardly realizes that he is starting a new subject. In place of first etat.ing
the underlying law in abstract, and then giving an illustration, roblem is first
stated and solved, and afterwards, if necessary, a law or rule is . The student
is required to work out a sufficient number of problemn, of a similar nature, to make
the idea take root from the fact of applying and using it. A running review is kept

; up constantly, 8s in the drawing course, by introducing problems which bring in

(i points which were previously covered. The interest of the student is stimulated

are e by varying theﬁndard of difficulty and mixing the easy with the hard problems;

: ‘88 mhey are apt to come in practice.

, ly the instructot has the students go to the blackbosrd during the school

‘session and assigns them different problems. This gives him an opportunity of

finding whethgr they understand thoroughly the work which they have done on the
problems and of inting out errors and rubbing in any principles that are nesded.
Two sets of pmgfem courses are now in use, one for the locomotive depattment and
the other for the car department; the problems in both these courses are quite simi-
hr except that thiose which are distinctively locomotiye problems have been omitted
m replated fn) the course for the car department. The problems’as far'as possible

) , ﬁ;um which are taken from the compmy’a drawings, standards,

d'data which have appeared in thé Technieal press; from
e/power. dificers] probiéutiy directly trom the shiop drafting room;
otii the {nstggectors,aiid potnts which may hsve tetie up in conversation with

, enmdmmm Each student is furnished with a copy of “‘Machine-

hinetfe/” by Colvin, and freqiient Merences are made to thig in connection *
_ _lfm‘ : pxomm, which - akes it Bocessary ﬂ;e d@ud;mg; to refer toit, ;;’:’
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THE LOOOMOTIVE OOURSE IN DETAIL.
Theprinclpleowl}ichhwobeenfollowodinmgingthuecomunbmbo

from the course for the locomotive department.

3. 11 6 castings welgh as follows, what Is the total Welght? 236 Ibe., €03 Ibe.; 210 Ibs., 357 Ibs., 416
Tbs.,and 281ba. - .

and not in abstract, thus at once gaining the interest of the apprentice by giving
him s practical application of the principles involved. - : A

. mnmk,llidhovmuoh,mmldommh*dth-numhc'hnwmtmbmnh&

for one man.
25)377(18
. ]
197
125
18 hours for each man.

2hours overtime for one man. _Anever. ] S :

When the problem courses were first arranged, special instruction sheets were
inserted illustrating the application of new principles as they were introduced. Inf
revising the course it has been found advisable to discontinue this and ae new prin-
ciples come up, to present solutions of problems, in which they are involved, on the

problem sheets themselves, as above. - v .
9. If & casting can be machined at & oost of 67c., what will by the cost of machine werk at the
- ° rateon 9,726 duplicate pleces? . . e _ .
Multiply 67x9726. . ) . a o -
Change from cents to dollars and cents.

In the above case the notation explains the stepe which are to be taken to obtdn‘
the solution, but leaves the actual work of obtaining it to the student himself. ’

2. A ten-wheel locomotive has a welght of 47,026 Ibs. on each pair of drivers and 20,850 Tbe. on esch
pair of truck wheels. Find the welight of the engine,

In revising the problem courses it has been found advisable to use diagrams of
sketches in connection with some 6f the problems to make them clearer and more
interesting to the students. This will probably be done to & much greater extent as
the courses are revised from time to time. ) . . ]

2. What is the footing of 4-pay roll per month, which shows 4,637 men each averaging 900 hours
at o 200, rate? .- o : a R .

45. Find the weight of & round wrought-iron bar 2 §/16 in, in diameter and 9 ft. 6 In. Jong, if s plece

. 118, long welghs 14 1be.? . o .-

83. An order for cars Is divided g four shops ding to their capacity. At the end of three
months the first shop has completed 1/10 of the entire order, the ssoond shop 2/7, the third
shop 1/ and the fourth shop 3/10. What part of the entire order Is ocompleted?

*  Add 110,37, 1/5,and 310, - . 0
- 70 Is » common denominator, as it can be divided by 10, 7, and 8.
© 110=7[T0, 2/7=20/70, 151470, 3/10=31/0. .-

‘of reducing fractions to & common denominator, -

illustrated by presenting a number of typical problems which have been selected

Although the first. problems are very eimple they are stated in terma of the shop, -

the job? Divide the time (377 hours) by'zs,mdtholmﬂndcymboth.'mum required .

Problem. chonmhbmdlﬂd.dqmﬂymu%m,howmyov‘nhmw‘mh Ce

A brief note preceded the first problems in fractions, telling what they.were and -

" - presenting the solution of an example in the sddition of fractions, Similar notes and -

© . illustrations oceur at intervals concerning thie subtraction, multiplication, and division -
of fractions.’ The note in connection with the above problem illustrates the method



lDUOAﬂOR ’!‘OB IITIWOY DI .umn mmon.
s -'_*--#mnnh-nmmm \ ahove the other, . The upper.view.is 4 416.1n, high .
., sod the lower view 1 9/16 in. high, and there is to be } in. between the views. If the space

'\ inside the margin of the drawing is 8 in. and the work Is to be pisoced centrally on the sheet,
bowhﬂovnvmthoumumolthowmuphudf Qwvlouumbyummh

Note that the student is here reqmred w preeent a sketch in connection with the
solution of the problem. -

a.mwmw.»wwwmwmzmm but with equipment for ;
v elestrio lighting, is.107,980 1bs. 1/33 of this weight is due to the addjtion of the eleotric-light
«  equipment; what was the weight on each pair of wheels before eleotric lights were added?
4. A private car weighs 55 tons. A slesping car weighs 10/11 of the weight of a private car. A
] 00-foot passenger coach weighs 9/10 of the weight of a slesping car. A pay car weighs 89 of , .
the weight of & 60-foot pilsenger coach, wdtmﬂkwmlmldbowelghtollpaym Find
the weight in Ibs. of (e sleeper, passenger coach, pay car, and milk car. R
15.nwmy&h.phoumhooutﬁmtmumkah.hu,mdhowmmymohecwmbo
i left if § in. Is wasted per cut? ’
90. A tender loaded weighs 114,000 ibe.”" Its capecity is 10 tons of coal and 5,000 gallons of water.
What would be its weight with 6 of coal and the tank 2/8 filled?
ul.!hlocomotlvobntml,mlu.olcodpethour'hongolng.umuonsmllawhom.how
f many tons of coal will be burned in going 99 miles at<thp sbove speed? : :
mwutlomunuyuhurhtypehoomounr ('rype!,NewYotthnmL) shmhdhm
of wheels.

14 each schoolroom & bluoprint is poated showing the clasiﬂcation of locomouveo
according to the arrangement of the wheels
143, With shops running from 6.30 a. m. ton.llp.m.,vlth!ol lnhomﬁotlunoh, what would be

the day’s wage of a boy at 12jo. per hour?
140. What is the weight of & 7-in. channel 10 t. loo[whenthowelghtpet!ootulnlbo.r

b . Problem. A lot of screws weigh 00.3 1bs. What will 1/10.0f the Jot weigh? 6.93 Ibs. Answer.

1 ] To divide by 10, move the point one place to the left.

by e ‘168 u.wvmmmnummmd.uymmwmmk what s tho total amount
T tobeptldtheopauwrbthhmk'lwotkuu.onleonao.brloomwm 2,330, 2,060,
Y W 1,980, 2,420, 3,310, and 2,030?

ﬂfgr . ' lﬂ.AN.Y.C.mdut:mhoonltmﬂodwmllourll-ln.lhalohlnnell,uoh%n 9 in. long,

- weighing 40 Ibe. per foot. Find the welght of steel channels needed for 18 frames.

B mAlooomotlnbwboextondodzbeunordortoplnhuungmrhcemdthullwmu‘them
Bl ing capacity. If there are 375 2-in. tubes, No. 11 gauge, how many sq. ft. of heating surface

; will be gained In the tubes? Fwthuq.tt.ofhuun"urhoewlootoﬂubelonnh see draw-
ing piate 8-44.

(Note: Hutlumhoohbmdonmmdemmutum)

An example of how the problern anid drawing courses are “tied togéther.” Several

ﬂlu-mt.lom of this will be found amorg the following problems:

ml(uthmnku(cnmn'mobeoﬂﬂt.Inm»oond.l,whstht.hacutﬂn(lpeodol the tool
. in feet per minute? -

304 A tank requires s plate which measures 8 f£. 10 in. long and 4 ft: 5§ in. wide. How would these

_ 7 dimensions Jook when pisced on the drewing? .
* (Beo rule 14 of drawing tnstruction sheet posted in class room.)

"'208. Show by sketch the difference between a bax car and a gondols cez. anon!ymoummmd
-do not show detalls.

mmummtmwomnomuuomda,mumwmmwnm

220. What steam pressure do locomotives now use? Tell where you get your information.

220, A micrometer celiper shows a plece to have a dismeter of .678 of an inch. What would be the
diameter expressed in the nearest sixteenth of an inch? = |

MAMMMM.MNM”,MN.& l(t.hewldthhlmm,nndthokuth
rmmwmumum.m—.mmmmm xUin, ’ '
(luwblun

V'D.Wl‘;ymmwlmummdnadmm;w o o i

. 968 On's conadildation Locomotive ('rmd New York Central Lines) (se8 ammu 670-72) bow
Lo are the'driving whesls usoally named? Place the names on s sketch like that shown on the
Dbluspeint.of locomotive classification. - mmmmhw:odmmuwm.

“The above reference refers to the drawing course,

m.ﬂndﬂnmbuouq.n.htnndmon.dh.wﬁomdul&sm.m o
o gmwnuuummwamugwmmmmm
. thre  spon 0f thia Joft-hand trisngle
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drawing ‘

361. From s sheet of Russian msmnthovmymzn.qm&nbmf- Mth L

sheet and show cutting lines.

In finding the areas of circles in the following problems use table o page 157,
‘‘Machine-8hop Arithmetic.” T
A Three of} cans are the same height; mmlblmmdhmmmmmuln.hdm.
Wil the 15-In. oan hold more of less than the two othees combined? (Compare the aress and
Y el o o lbf.p‘t ”inr; M tgron .

308. A bar s strength of 70,000 ‘sq. in,  Is 1t steel or wrongh ? Page 46,
“Machine-Shop Athmetio.” : ‘ L

* Preceding problem 401'is & note to the effect that the areas in the following prob- -

lems are to be worked out: : T

404. Find the total pressure tending to blow the head out of an air drum 16 in. inside diameter with
90 1bs. per sq. inch alr pressure shown by gauge. e
421. What would be the pressure on the entire piston of s 10-in. brake oylinder of s passenger conch
. In an emergency stop with'a quiok action valve, Ilthooyllndqmlqmﬂdundlq@-‘
Tbs. per 8q. tnch? 0 : . '

Preceding the intr;)duction of percentage is a short explanation of what it is, together
with a few typical examples showing how such problems are solved. ’

429. 1f's passenger coach with passengers weighs 94,950 Ibe. and the passengers weigh 4,500 Ibs., what
o per cent is the weight of the passengers of the total weight? .
432.Admmhmdzlln.lndlnmewuomhom.meotoflln.phh?)ln.aqm What is the
weight of steel cut off? (§ in. plate weighs 18.3 Ibs. per sq. foot.) R

433. In the last problem, what per cent of the entire metal was wasted?

- 450. Anaxle originally weighs 1,028 1bs. and loses 6} per cent when turmed. What is the final weight?
(Nearest pound.) . . '

457. Four groups of men are being paid at the following hourly rates: 230., 250., 270., and 30c. If the
my’oletchmph!no:undﬂo.lnm,whnhthopumtum? o

461. A Pittsburgh and Lake Erie Class C locomotive with an Alfree-Hubbell valve has & piston
displacement of 7,372 cublo inches. Find the cylinder cleasance wvolume in cublo inches 111t is
2.4 per cent of the piston displacement. ) . o0 @

-471. 1f enclosed Plnuohhmpoommnncnbhkotwhmhmhbmmdopn
commlcub!obotporhout.howmmyoublchotolnlvﬂlbomddmm1hm!ou.
lleevlngw‘mhDmlondhmpollbmmmh.amk.dhmpoombmmh,ud4
single open burners?

474. A machinist apprentioe planing wedges outs } in. stook from esch. 11 the surface cut measures ,
54 Itl. x 9§ in., what Is the weight of cast iron removed from 40 wedges? ° oo

For weight of cast iron, ateel, and wrought lron, see page 46, ‘‘Machine Shop Arithmetio.”

487. Find the weight of a hollow cast Iron oolumn 14 t. long, 10 x 13 In. outside, and {in. thick. Add
78 Ibs. for weight of cap and base. 0 o !

406. Obtain & square bar of wrought iron from the instructor; take its dimensions and figure out the

- weight at home. Weigh plece at néxt class and hand in both.resuits with » dimensioned:
sketoh, " . . .

805. A 38-t. tank car has a tank 03 in. inside diameter and 34 ft. long. ‘What is {ts capacity in gallons?

522. Find the piston displacement, both front and'back ends, of the following Jocomotive oylinders:
20§ x 26 In. with 3%-In. piston rod. . . o o o
24 x 28 in. with ¢-in. piston rod. .

844. On » 36-In. planer at West Albany the ratio of the cutting spesd to the return speed of the table
may be as 1 to 3.94.- Wlthlbutﬂnctpo@of&lt.mmhnh.whﬁhthentmwf (A.
nthuomun‘lpudhmwdlbu.wdddmwmwmum
the cutting speed.) o S e .

mmmmmhem«,_udouwnumu,mmmm.nn._v_l.;o.,_mu.‘-

. . meant by B, W, G., and what {s the diameterof the wire? (“b!bpﬂgtm‘!nglq-'ﬂvm.)
B A ACla-t-)oeanot.lvehunnomnglnmmmm:}u,m.,mwmmﬁo.n .
: "+ B W.'G., with 8 2} x 3} in. mesh;- Hoéw much spéos f square 1nches Is ‘open foe thie padsage
of sinoke and cinders and how much is taken up by the wire iteelf?
-that there are 2} wires to each inoh.) ' Ans.: Open 282 8q. in., Wire
502. In setting valves without & valve-setting maohine on & G-8
centers by “pinching” and to give the driving -
mdtive has o total wheel bése of 2508, 11 1o, and 63
vallabis for the Job?

2049q.in. L

v

'-(Byﬂ-h.'mpbhmqt' By
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i In connection with the coures, as outlined abovo, sovenl oxtra uhoeta lnve been’
/' provided containing problems which are.to be used where the student does not seem

i?* ¥ 1o have gained a sufficient knowledge of the subject from the problecns in the regular

couree. These are assigned at the discretion of theé instructor.

The instructors find it necessary to occasionally give short talks to the class as a-
whole, or to part of it, as new subjects are taken up. These talks are short, simple,
and informal, and as far as possible objects are used as illustrations; for instance, each
school is provided with s 1-foot cube with its surfates divided into square inches and
with a layer 1 inch thick removable. This is'used in connection with the introduc-
tion of the subject of volumes.

SPECIAL BLAODOABD EXEROISES.

A number of special problem sheets have been arranged on the subloct of areas for
use as blackboard exercises. The first problemn are simple, but the latter ones are
quite complicated and require a thorough knowledge of the uub)ect on the part o! the
student for their solution.

EXPERIMENTAL WORK. N

In addition to the main problem courses, such as outlined, two supplementary sets
of problem sheets have been provided, dealing with ex| srimental work which is
carried on during the school seesions. One of these covers the subject of levers, the
other valve setting.

Levers.—Theee experiments are worked out by two boys ata time, The first sheet
in the series is as follows:

Obtain s light stick, mtommdonablookuu!nlomm and hold nptheoppoduondouhuuck
by » spring balance.
lo.lnunvel;htoulbl.fun fmthotulotmn Read the spring balance. Notice that the stick
tendntotmdownonmnntoﬂhemlghtmdthntheb:lmeswndstotumnupnbom
the fulorum. The weight X its distance from the fulorum (0 x 5) is called the *moment”
of the weight about the fulcrum. The balanee pull X its distance from the fulorum is called
. the “moment” of the balance pull, mdthhmomnthequﬂmthomamntolthonwn,
- otherwise the stiok will turn elther up or down. A moment li\nl‘uyu found by multiplying
& force by an arm or distance, and the arm or distance is always at right angles to the force.
In this oase multiply the reading of the Balance by lunrmmmduollthumomenthoqunl
to the amount of the weight (6 X 5). .
The answer should include the following:
Reading of balance = ?
Moment of balance = ? X 30 =~?
Moment of weight = 6 X 5 =1
Notor-'l'homdluo(thobllmIlunduhmbotweenwmltmdlbemthawolgmuputon
snd after. This is becanse balances-do not always read zero at start and also because the stick
* will show s0me weight. For example, if the balance reads 1} Ibs. holding stick alone and shows
24 1bs. when the weight {s added, mmmodlnxduewthawel;htwmﬂdMnbetmdlﬂom
‘betwoen these welghts or the increase in thé reading, 23— 131} Ibs.

- After s number of problems of this type have been worked out and checked experis
mentally, practical applications are considered, such as a forge crane, crowbar, belt
shifter, reverse lever rigging, throttle lever, foundation brake gear, and track scales.

. - A fow problems in connection with the crowbar and throttle lever-are aa follows:

19. mm‘ammwmmommunn,munmm havmmhpullwmbeuqnmd

$0 1o . A6 AT. Make 8 sketoh with
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dimensions.
'ao.nmmunwmmmmnnom.,wmwmumpunuu Maks gketch.
.u.ummwunmwmmnuu.,wmuchopnnmmudqummm
8. mmmmmmmmumdmpnmo.muwpmm
23. With D equal $0 9 in, and B equal to 230 ibs., what is the pull required at A? Bketch. '
. wmymumwnmmmnmumumwwmm long instead of 6 ft.?
. /A looom fttad with mzmmmd.wmouum.m:‘:umm.




APPRENTIORSHIP., : 58 1
* Mr. W. B. Russell, referring to his work, says:

- It was predicted before we started this plan that the apprentice system would not - . -
last three months, and it probably would have failed, at least on the educational side,
_it the ordinary methods of instruction had been followed. The apprentice, as we find -
him, is not a man who can appreciate college methods or any adaptation of college -
methods to his case. High school training will'not fit him. It has begn neceseary.to
start fresh from the beginning and develop a system of training to fit the W need
we have here in Americac = . ' ; S
The two features of the work are the drawing courses and what are called the problem  *
courses. Drawing courses for apprentices are nothing new, but our method of teaching
drawing is different from anything I know of in this country. The geometrical work,
which ordinarily takes a year or two in most evening schools, is-oriitted entirely. :
The boy starts immedistely on practical work, being called upon to deal with actual .
conditions. The geometrical knowledge may be necessary, but is introduced asitis’ .-
wanted. We do not teach him the principle and then let him apply it, but teach the )
application and the princiPle at the same time, the Idea being to keep in viewat all ,
times the practical result to be gained. In our public school systems we have over- .-
looked many important points. This work must go much slower than ordinary school -
courses. ., - ; 2 ©
The apprentice doee not appreciate a lecture; it is wasted. The work must be indi-
vidusal; no systetn of teaching which requires the same standard from each apprentice - Lo
will fill the bill. The standard must be an individual one; the quantity of ground to . -
be covered is not an element in this. All of our public schools and high schools are
intended to train for college, the high schools especially teach with that end in view,
and our public-school training is drifting into that line. In the case of the work we
are doing we have no college requirements to meet. What we are trying to make in . -
this instance are men, and the best method does'not consist in the quantity of work
they cover, but how they coverit. * * * °
-, Wehave had to leave out everything in the text-books and have feund it impossible
* to use them. " There is nothing in this country at the present time to fit the needs of
the apprentice, and it has béen neceseary to start from the beginning.. The practical
problem is first stated and solved, then followed by a sufficient number of similar -
problems to cause the principle to take root. In everyday life we do not have a
classification of arithmetic, geometry, etc., but the problems are a combination of
these subjects, It would be impossible, however, to take problems directly from the
shop as they come up and give thiem to the apprentices, but it is possible to select
. problems that will slowly increase in difficuity and thus use actual shop problems in 5
instructing apprentices. In doing this there is no subdivision ifito arithmetic and : ,
algebra. If the problem requires algebra for its solution the neceesary amount wili
be introduced, but without the apprentice knowing it. At one of the points the boys. /
found that they were working problems similar to those in the fourth year of the high
school course and the result of the discovery was that they became frightened and did
not do the-work so well, # # * - . s 2 . -
[Our plan of apprenticeship] will work equally well with either plecework or day
work.* We have it.on both plans. Specialization and ot piecework is to hlame for. -
the present lack of apprentices. . This plan will also. work in a-small shop, and we.
expect to put it in shops where there are only .five apprentices. It may be in this
caso that the shop instructor snd the educational instructor will be one and the same -
.man, and will give only a emall portion of his time to the apprentice work. '

The unique feature of these problems is that they are prqsenté(f in
the local terms of the.toad. . The car is a pay car;.the planer s at
T F, Néw Y, ) '
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is adjusting the mstruotxon to the need of tho least tramed Such
detail terminology is definitely an annoyance, one that must obstruct
- the.more highly trained mind that is able to think in general terms.
The New York Centml system, as we have seen, set out to have no
~ “apecial apprentices.” It makes allowances, on the regular appren-

tice scale, for outside work, but from that point on the course leads
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cialty, and there is a possibility of cloggmg the equlpment for that
‘specialty with too great detail, or of acquiring it in too slow stages.
The declared purpose, however, is to adjust the work to the needs of
the majority, and le:dz‘xe exceptional man sift out of the mass. The
spirit of democracy which the plan inculcates is most laudable, but a

should be open to-all upon squal terms, would facilitate the process
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VI. SPECIAL. APPRENTICES.

~ Apprenticeship of any kind is an effort to turn to account the edu-

-cational value of routine work by putting it in some progressive
sequence. “The theory of allowing any man the advantages of appren-
-* ticeship is that there is.a capacnty in the man for a higher grade of
. work than that for which he is unmedxately fit, and that, with a little
" oare in the order in which he is given his experience, he can -acquire
-, the gkill to do the work which his real capacxty renders finally suit-
“able, and which is therefore the point of maximum efficiency.

- able to acquire by successive stages the higher orders of skill, so that
much of his capacity, if he has any, lies dormant and unused

- treated on a8 shghtly'dxﬁerent basis from the rest of the workers.
_ 'This discrimination is not for the purpose of personal favoritism or
. privilege, but is merely an adjustment to special conditions, in order
to effect the largest equity and produce the greatest efficiency.
Special apprenticeship carries yet further the idea of grouping the

srgest efficiency and so subserve best the interests of the
goneral body of workers and the- employer

It differs from ordinary apprenticeship because it. distinctly .takes
o oogmzance ‘of the different native capacities 'among workers other-
; vma oqually condmoned, and of fitness acquired elsewhere either by
oxpmenca ‘ot by inistruction. . Whpn_ the" credlits thus’ allowed - are -

differences’ _of,pmnﬁ‘z me’q'é or apacit]

" fox their la:

of fitting men to their places, without compromxsmg the equality of

workers according to some condition that shall in the long run make,

over the same ground. This rule, however, it has begtm to break in -
the case of the “geneml apprentice.” Supervision is in itself a spe- -

competmve system of selection into broad classes of. .capacity, which-

4

The helpor or-the handy man who is denied apprenticeship is not

Ordinary apprenticeship erects among the workers a group who are
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instead of bemg 8 devxce of favontlsm they are really only an ultl-
mately équitable basis of- apporuomng opportunity.

Special apprenticeship is & dence to claasxfy the boys according to
their ability to cover the same course in different tlme, and also-
according to-the grade of service toward which their course is directed.

The New York Central’s apprenticeship system accomplishes the
first object even better by a method of individual instruction, but it
specifically disavows the second object as undemocratic and sub-
versive of the morale of the shop. . As we have seen, it holds all its
apprentices to the same course, and allows them to sift forward to
their place of fitness and inclination by the selective processes of pro-
motion.

The Pennsylvania Railroad, on the other hand, has for years
trained its officials by this special apprenticeship course. To the
extent that it may have set. up impassable distinctions between the :
elect and nonelect, or made its selection on principles other than
ability, it has of course been pernicious. But it has produced a body -
of officials which as a whole are not surpassed.

4 ) W. G. BERG'S APPRENTICESHIP PLAN.

=
'
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The principle of providing separate courses for different grades of
eﬁiciency had a stanch advocate in the late Walter G. Berg, chief
engineer of the Lehigh Valley: Railroad.. We quote from his paper .
before the New York Railroad Club: .

I wish to emphanzo in the mongect possible manner that it is my firm conviction
that the secret of the proper solution of the railway educational problem, as'a whole,
lies in making sharp distinctions and maintaining strictly the divisions between the
‘educational plans for the various grades of railroad men. Most schemes, claimed to
be general solutions, tend too much toward extremes—either shop and an apprentice-
ship only, or ¢lse the most advanced collegiate courses. Concessions are made by the
advocates of shop training in the direction of night schools or shop instruction classes;
while, on the other hand, the advocates of collegiate training seek to give their theo-
retical and scientific course a practical twist by introducing manual work. depart-
ments and putting forward extravagant claims as to the practical udvanhgea of turn-
ing out skilled workmen and scientista at-one operation.

I take the firm stand that heterogeneous elements can not be shaped in the same edu- :
cational mold, and that combination systema can never meet successtully the educa-
tional requirements of all the various classes of railroad employees. ‘In other words,
-any contemplated vducational system should define specifically which grade of rail-
road men it is primarily intended for and ba strictly arranged accordingly. ‘Then the .
party who has s shop mechani¢ in mind could not taunt the advocate of & speciql
collegiate course with the query, Whit good ia calculus, theory of government, pohticnl
economy and tailway law to a shop mechanic? while, vice verss, the other party;
having au education in mind preparatory for entrance into the general or profeasional’
offices of & railroad, -could not retort by asking, Why waste years of a boy’s life at &

~ lathe? The much-vaunied and misunderstood manual-work departments olsollegiabe
" institutions.would then be relegated to their proper spbere, namely, to serve as s  prac:
T ill junct to the elnmam. iy, & _ o
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We have in nilroading, the same as in every business or industrial enterprise, three
clases of men. The higher educated class leids and instructs the middle class; the
latter superviscs the work and carries out the infinite number of details connected
with it, while the lower class furnishes the heavy manual work. The first class repre-
sents the experienced thinkers, organizers, and leaders; the second, the supervisors .
and ekilled assistants or workmen; the third, the common labor.

By clearly defining the difference between the higher and middle classes of railroad
employees and keeping the education of the two as separate and individual as possible,
we have taken the first and moet important step forward in the solution of the problem.
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SPECIAL APPR.EN‘HCESHIP ON THE PENNSYLVANIA RAILROAD.

. . The Pennsylvania Railroad, at a very early date, took up the
_problem of preparing men for official positions. A class of ¢ ‘special
apprentices” was formed. The initial distinction lay in the name,
the preliminary training required, the age of admission, the rate of.
pay, the supervision, and the flexibility of the lines of movement.
The special apprentices are trained for service in the system as a whole,
8o they are put under a general officer and located at the great Altoona -
shops, while the general apprentices are left to the care of divisicn
officers and are confined to division shops where first placed. The
special apprentice is older than the general apprentice and does not
often live at home, so it is necessary to provide him a living wage,
“which is higher than that of the general apprentice, who lives as a rule
' with his parents. . ‘
The special apprentice comes to the shop with credit, for previous
work in a technical school or college. The chief acquisition which his
i credentials are supposed to certify is the ability to ‘‘think straight.”
- For the first two years the special apprentice takes practically the
same courge as the ordinary apprentice, except that he'moves more
rapidly. Then he is carried into special work outside the shop
routine—work looking toward a fitness to inspect and supervise. .
. The course is not rigid, but is generally followed as here outlined:

Erecting'shup.......ccouuenenneinnneneannannnnn.,, eeeeanans

?,(;:‘,‘ Clr!hop ......................... 8000000086000 0000 ,....‘......' ...... .
DBoe °F ° meizlx_g-yoom:ndapeqinlwork...........‘...................'J... o0

Ol s e e e e 36
.~ There is no parallel course of instruction nor any examination,

but there is close personal contact. The special apprentice is called
upon' irregularly during his- course for special investigations and




mspectlons, so that the character of his work in tlus way is brought
* out. For instance, a mountain branch line near Altoona was having
a great deal of trouble with ‘‘break-in-two’s.” A special apprentice
was assigned to make a study of the situation, devoting a month to it
if needed, and report upon it with recommendations. The special
apprentice is also drafted to assist at special tests and inspections.
" The sequence of such valuable special experience depends entirely
upon the officer in charge. When the course is completed, the
special apprentlce is absorbed into the service, frequently as road .
foreman of -engines. The very -irregularity of the opportunities
offered constitutes a certain element of discipline in personal resource-
fulness and initiative in meeting situations as'these develop and in
developing the opportunities .themselves. As Mr. Arthur Hale,
former general superintendent of the Baltimore and. Ohio Railroad,
has said, ‘‘I was put in the water and told to swim.”  Mr. F. D..
Crawford, general supermtendent of motive power, Pennsylvama
Linés; who' was trained in the-same school, refers to his course as’

SPECIAL APPRENTICES, - "59'

simply, ‘I got in there,” he says, ‘‘and was given a chance to dig, -

and I dug.” Or again, we have it described by Mr. Gibbs, general
superintendent of motive power, Pennsylvania Rajlroad, as, ‘“The
fellows learn that the longest poles knock the most plums.”

In its civil engineering depart nt the Pennsylvania Railroad has
a system of careful promotion of its selected men. The young engi-
neer’s first responsible assignment is as assistant supervisor of a smajl
branch division, and from there he moves to the same: position on a
main-line division. Next he is promoted to supervisor on a branch-
line division, and from there moves back, as before, to a main-line
division. In this-way a valuable experience is acquired through the
several grades and under a variety of operating conditions.

SPECIAL APPRENTICESHIP ON THE BALTIMORE AND OHIO RAILROAD.

The Baltimore and Ohio Railroad has three classes of apprentxces
The apprentices of the first class have a four years’ course, the pay
each year being 8, 10, 12, and 15 cents per hour, respectively. These
boys must have had a good common-school education and they must
be under 18 years of ‘age. ' They agree to attend an approved night

school two evenings each week, taking elementary algebra and geom- .

- etry the first two years and mechamcal drawing the latter two years.
The apprentices of the second class are high-school graduates. They .
must be under 20 years of age. As an offset to the high-school work’

.. they are allowed to amit the first year of the general. apprentlceshlp . '

"course. The last two years of apprenticeship night-school work, -

however—in mechanical drawing and lngher mathematies—are
. required, The apprentice of the third class is & graduate of a college
-, - or technical school between tho sge of 20 and 24 years Hls allow-




ance begins at 14 cents an hour and is increased 2 cents per hour every
six months, being at an average of 17 cents. He is not required to
attend any night classes. His course covers two years.

The special apprentice has heretofore been confined to one depart-
ment, and that, almost exclusively, the mechanical department.  His
opportunities for general observation have only followed in an irreg-
ular way after a high degree of specialization has been acquired in one

particular branch of the service. The result has been what might
inevitably be expected—that railroads have been weak on the side of
highly trained administrative officials. In individual careers, occa-
sional men have been given exceptional opportunities to pass through
different departments and gain from such experience a coordinating
sense of the rsilroad as a whole, which should serve later as the basis
- of efficient management. But these opportunities for extended
observation have only fallen to the privileged lot of those who have
been favored with some personal relation with the management, so
that they can not be considered as part of a regular railroad organ- -
ization, and, furthermore, the courses have been irregularly devised.
The sequences offered in such special apprenticeships have been
determined in each particular case by local conditions and personal
relations. On some railroads a special division has come to be con--
sidered a training division. Thus, for instance, for many years the
Staten Island terminals of the Baltimore and Ohio Railroad served
the college in which many junior officials of that road were schooled
. #f in the details of the art of management. a

SP‘CIAL APPRENTICESHIP ON THE HARRIMAN LINES.

Z It has remained for the Harriman lines to boldly undertake a broad
L scheme of special apprenticeship looking to the training of adminis-
- trative rather than technical talent. Referring to this work, Mr. F. G.
Athearn, superintendent of railway clubs, who is in charge, writes:

0~ The instituting of this work on the Harriman lines I regard as one of the greatest
*""  movements of the times, both from an educational and sociological standpoint. It has
. been undertaken for the purpose of training up a body of young men to assume the
| duties of railroad officials who have as a foundation a broad general-education which
will serve az a background of reserve and poise and which will enable them to execute
- their duties, not only with proper regard for balance between the several phases of
the business itself but also with a fuller and keener appreciation of the functions of the
" milroad a» a public-bervice institution. It is going to make for the extension of the
_ horizon in railroad officialdom. It is going to make rallroading a more exact science -
."and add dignity to milroading as a profession, * * * ’ o L
¢+ [This course is] to fit young men to assume positions of responsibility in the manage-
L " mentof railroad affairs, and to prepare them in such a way that they may have a work-
i ing knowledge of the several departments and their interrélation, and that they may
4. . be able to conduct w.pwﬁcu&rduuhcaﬁvndwlhm.inhmnywﬂhlhed&wqf
- vailroading a4 a whole, : ' . T e / ,
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SPECIAL APPRENTICES. L )

The italics are our own, and they are intended to emphume the

plulosophy on which any scheme of general training is based. Such
“training is to create a reserve of ability, as we have elsewhere noted,

that will impart a coordmatmg quality to the man’s work rega.rdless'

of how detailed his assignment may be,. .
Referring again to the course, Mr. Athearn says:

I'am fully conscious of its many imperfections and already I'am preparing to i unpmve
it. Before writing the course I made search among different colleges and technical
8chools offering courses in railroading for something that might serve our purpose, but
sll appeared inadequate, dealing either with the purely technical and mechanical

“side or with milroads in their relation to economic theories. What was needed and
what I have tried to construct ié a syllabus which would serve as a guide for students
taking what might be termed a ‘‘post-graduate laboratory course in railroading.”

The outline of work and reading for students constitutes in fact a
‘‘laboratory course,”” because it does not necessarily carry to the stage
of finely trained routine eﬂiclency in each department, but does set
out the work in a progressive sequence and with sufficient thorough-
ness to give the apprentice a sense of familiarity with working con-
ditions in the different branches, and enable him at the same time to
preserve his perspective as he goes, by a parallel reading course. The
apprenticeship is open only to those who have already acquired the
power of systematic application, so that they need little more than a
selected sequence of opportunities. They are, therefore, left largely
to their own resources, except for a consulting relation with the officer
in charge of student.s The simplicity of the plan follqwed is indi-
cated in the instructions to students, which are us follows: '

INBTBUOTIONB TO BTUDENTS.

1. The work of the seveml periods must be passed in the order outlined, unless spe-
cial permission has been obtained to deviate therefrom. -

2. Students will provide themselves with the books referred to as mpidly a8 needed.
List price and publisher of each book is shown under the head of ‘ Bibliography."

3. Each student must be a regular subscriber to at least one railroad publlcat.ion of -

- recognized merit.

4. Studeuts will report in writing on the ﬁmt day of each mont.h to the officer in -

charge of students.

This reporf must be a full and comprehensive review and cnucwm of .work and
reading done during the preceding month.

Students should not hesitate to criticise adversely, commend, or auggeet. improve-

. ments. It should be remembered, however, that destructive criticism without the
recommendation of something better is nothing more than fanltfﬁndmg and as lnch
accrues not to the benefit of the writer.

5. All correspondence should be addressed to the officer in charge of studentas.

6. Btudenta will give notice to the officer in charge of students and to the head of
the department in which employed, one month befom the completion of any period,
of the date such period will be completed.

7. Btudents will be graded on the basis of their monthly reporta and reports of them

given by their superior officers. In passing on reports, gnmmn, ph!uing and gen+
eul menry ptmctuxe will bo taken into conaidenuon

«
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* Grade 1.~95 to 100 per cent. Very rare and except.lonnl ability.

~Grade 4.—75 per cent and under. .

-the least possible interference with routine work. They are directly:

_ in the dismissal of the party involved shall not be deviated from in case of a student.

: . superintendent of the division under whom this penod was taken will render to the
7+ officer in_charge of students a confidential report, giving his personal estimate of the

. this is not poasible, upon reports from subordinate-officers.

studentship. Other t.bings being equal, preference will be given, first, to college or
‘technical-school gradustes in the employ.of the company; second, to men with com-
_* mon-school education in the employ of the company; third, to- college or-technical-
- nchoolgndustunotintheemployo(thecompmy o _ /

u ..KMW‘:'\"‘\A‘ o A I P AT T o _on 8 B

68 . r.nnou'mu rox EFFICIBNCY m RAILROAD SERVICE.

'8. Students will be anb)oct at all times to t.he rules governing the particular work
at which they are employed, and shall report to and be subject to the discipline of the
officer in charge of any given department with which the student may be connected, .
in the same manner as other employees connected therewith.

9. Students shall be on duty during the entire-working time of the month. All
mdmg must be done outside of working hours. ¢ ¢

SYSTEM OF GRADING.

Gnde 2.--85 to 95 per cent. Work, reports, application to duty, ability to lt‘.lm, wnd
general effectiveness, Dery satisfactory.

Gn\de 3.—76 to 85 per cent. Work, reports, application to duty, nbllny to learn, and
general effectiveness, good, but could be improved without requiring “\cry mre
and exceptional ability." -

" A student mceivmg an- avemge grade of 4 for any period will be dropped from the
student roll. \

* The numbem 1, 2, 3, md ‘4 only will be ahown in nmrkmgs by officials makmg
reports.

The sl;ecml appnentxces are distributed through the service with

amenable to the local official under whom they may for the tlme be
plwed

INSTRUCTIONS TO OFFICERS.

1. Officers under whom students may be assigned for service will soe to it that stu-
dents are given oppomxmty to pursue the work outlined in the manner and order indi-.
cated, unless special permumon has been secured by a student to do otherwise.

2. All mles governing employees engaged in work of the same kind must bo enforced
as to students. Any infraction of the regulations in which the discipline would result

3. In the event of the dismissal of a‘student from the service, the proper ranking
officer will notify the officer in charge of students, giving date of dismissal and reasons
therefor. .

4. Officers having pmper authority will issue to students aungned under them
quarterly passes good on their respective divisions whenever the duties of the student
aro such as require such transportation. -

* 5. Upon the completion of a period by a student, the head of the department or the

student as to whether or not, in his opinion, he is 8 man who will develop into an effi- g
cient railroad official. This estimate should be based on personal observation; when ‘,

6. Officers will grade students in accordance with the scheme indicated under head
"Sy-wm of grading,” transmitting such grade with report required under No. 5.

. APPOINTMENTS. :
Any young mah between t.he ages of 21 and 30 yeam is elxglble to appointment to q'

S Toe %, !
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It should be understood, however, that the appointment to a studentehip does not
carry with it a promise or cbligation on the part of the company that the appointee
will receive an official poeition upon the complet.iomof the course.- A student who has
boen graduated from the student class will be given preference in the filling of a
vacancy, provided he is wmpemmen(ally fitted to meet the peculiar condmons of the

poemon pe
APPLICATIONS.

L

Applicants must state age, post-office address, whether married or single, addrees
~of parents, present occupation, educational qualifications, date grnduated from insti- .
tutions of learning, and degrees, if ahy; detailed account of railroad experience, if ~ . -
any; and give at least three, but not more than five, references 1o persons who are in
a position to give testimony as to ability and moral character.

Apphcnnu in the employ of t.he company should obtain the indorsement of their
superior officers. 0

Apphcauona should be addmsed to the officer in charge of s\udenun /, .

CREDIT ON COURSE OF STUDY FOR EXPERIENCE. ,". i

Appoinwee who have had experience in railroading or technical training which, inf
the opinion of their superior. officers, covers the work outlined for any one or mo d
of the periods of this course of study will be nllowe’(h:mdxt on account of euch expen-
ence and the course shortened accordingly. - . .

o WAGE SCHEDULE.

Students will be paid in accordance wnh the following.schedule:

First period, $80 per month; second period, $80 per month; third panod $85 per
month; fourth period, $85 per month; fifth period, $85 per month; sixth period, $90
per month; seventh period, $90 per month; eighth period, $95 per month for the first
four months and $100 per month for the last four months. .

@ o . EXPENSE ACCOUNT.

.

A student will bt allowed a personal expense account where his dutics are such as
ordinarily carry an expense account, ugon the recommendation of the division upon
which employed. Such expenses will®be chargeable to-the same account as student

pay roll.
‘ PAY ROLL. _

A special students’ pay roll will be made l}p by the officer in charge of students.
*  The amount of this pay roll will be charged off by the auditor to general expenses,
as provided by the classification of the Interstate Commerce Commission.
A time roll for each student will be transmitted, properly approved by the head of
department or division, directly to officer in charge of students. v
,The course covers thrée and « half years and isarranged as follows:
First period, station servwe, six months; second period, main-
tenance of way, rine months; third penod master mechanic’s office, -
six months; fourth period, student brakeman and conductor, five -
months; fifth period, signal engineer’s office, two months; sixth
‘period, store department, two months; seventh period, accounting
departmtent, four months; eighth period, with trainmaster, eight
months. :
~ As the first serious effort to plot out a gystematic course among all .
| departments for specisl apprentxoes the syllabus is reproduced here' o

it L A
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M Paiqd-—&'z Honths.
Student in-Station Service.
A

1. Receiving, trucking, marking, and preparing freight for loading and unloading.
2. Loading and storing ﬁmght in cars; juxtapogition of different commodmes

8. Station order loading. °

4. Handling of explosives. : .

6. Transferring of freight. ‘

6. Checking of errors in loading and unloading.

7. Different systems of handling freight.

-8, Cost of handling fmigh't per. ton, and yow affected.

B.

"o 1. Placing cars for loading and unloading. Importance of proper arrangement.

2. Carloads and less than carload lota, with special attention to loading cars to maxi-
mum capacity and the assigning of cars in commercial switching of euch capacity as
to nearly as possible fit the shipment offered.

8. Over and short shipments. How best avoided.

4. Sealing and seal records.

5. Routine, particularly of foreign cars. . ¢

6. Demurrage chargee.

C.
i T 1. Accounts and statistics.. Make a careful study of all forms and reports and
i, - why used.
T 2. Filing of correspondence.

2 8. Classification of freight and tariffs. Note the dlﬂorenco between the Western
and the Official Classification. These claeaiﬁcstmns should be studied with the view
of learning how to find and apply rates.

" 4. Waybills and bills of lading. i
8. Car records. .
6. Loss and damage claims.
o 7. Per diem service rules.
4 8. Mail service.
" 9. Handling of train orders. (A general knowledge is all that is required at this

i time. Standard rules 201 to 223 mcluaive, also 260 to 250 inclusive.)

A 10. Ticket eales.

11. Baggage and baggage recoxds

12. Sdlicitmg business and representingfompany:

£ © o i _ READING.

|£' . Yards st Terminals (Droege): (hapters 16 and 19. ,
N omiciib Railroad Operation (Byers). Pages 513-536 and 194-209.
ad| Organization and Working (Dewsnup). Pagee 63-75, 113-126, 127-140
, , 440446, 447-468, 463487,
'Anmic}n Mww Transportation (fohneon). Resd the entiré book gﬁvﬁng gpecisl
" ptténtion to chapters 9, 10, 12, andl9. e
Hailway. Mail ﬂnda {Tumhell), ' & ' ,
‘Train rules, baggage rules, rulegowmingoafe mmaponution of explosives. . :
" Btandard ryles 916-963; ‘inclusive, : v

| mﬁﬂwvowcwmum e T
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SPECIAL APPRENTICES,

. . ) ALLOTMENT OF TIME.

To subdivisions A and B, four months.
To subdivision C, two months.

S8PECIAL NOTES.

1. Stiidents must furnish satisfactory indemnity bond during time allotted to subgy
division C. The premium on this bond will be paid by the company. o

2. During this period too much emphasis can not be placed on accuracy of state- . .
ment and courtesy in your dealings with the public. Bear in mind that you are a
salesman, and that the success of your company depends very largely upon how you
treat its customers. The public is npt as well informed on railroading as you are, and
apparently foolish questions are nevertheless honest. Give all the information and
help you can. h ' : 0

3. Time is the essence of railroading. Have your switch lists ready for local crews
doing waywork. BSalaries and fuel consume money very rapidly, and ten or fifteen
minutes’ delay involves a great loss to the coipany.

. _ " Second Period—Nine Months. :
Student in Mumnce-of-Way Service under Road Master and Resident Engineer.
L]
A.

1. Roadbed: Width, cuts and fills, subgrade, ditches; method of forming embank-
‘ments, culverts, drainage, destruction of weeds, fencing. ' o .

2. Ballast: Purpose, requiremeonts, kinds of ballast and relative values; methods
of laying, cost per cubic yard, and how affected. 0

3. Burfacin: Purpose, importance of not raising general level of track in surfacing;
causes of center binding and springy track; how avoided. . -

4. Ties: Kinds; relative cost and durability; regulations for and methods of laying.’

6. Tie renewals: Importance of this item and best method of determining when - -
renewals ehould.be made; cost. ’ '

6. Tie preservation: Methods of treating, cost, of different methods, comparison of
treated and untreated tiee as $o cost and durability. . o ©

7. Rails: Weight to be used and how determined; rail wear, on curves, on tangents,
creeping; rail renewal, most effective organization of gang for this work; use of dis-
carded rail; use of rail removed from main for side tracks; transferring inner and
outer rail on curves. . A o

8. Joints and joint fastenings: Relative merits of supported and suspended jointa;

' comparative advantage of angle bars, 100 per cent, Bonzano, Weber, and continuous -

joints of various patterns; theoretical requirements for a- perfect joint; cause of rail- .
joint failures, tamping of joints. _ o
_ 9. Bwitchee and frogs: 8pit switch, Wharton switch, stub ewitch, elements of
safety and danger in. each; dérailing switch and ite uses; rules for laying switches.
Frogs: give careful attention to the various designs for frogs, such as the spring-rail,
stiff frog, and eliding-wing frog, ) o ] ;

10.-Tie plates: Advantages and different designs; merits of each.
. 11. Track implements: Proper care and:record of saine. '

12: ' Buildings, bridges, track on bridge, trestles. - 50 % o e me >

13.. Wrecking and: emergency work: Protection of trains, patroling of dangerous
track, assembling material, organization of gangs, reports and records. .

.- 14. Compensation of grades, curvature, taper curves, super-elovatiops, - -

LR
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66 - - EDUCATION FOR EFFICIENCY IN RAILROAD SERVICE.
) ' . L5 .

Division engineer’s office: Handling of material, distribution of forces, examination
and study of reports, estimates for repairs and new work, accounts and records.

C. .

O & .

Students will spend not less than two months in actual charge &f a section gang,
assume all responsibility ordinarily devolvmg upon a section foreman, and keep all
records in connection therewith.

READING.

Economics of Railway Operation (Byers). Chapter 2, part 5. S
Elements of Railroad Engineering (Raymond). '
Railroad Construction (Webb). Cbapters 1 to 12, inclusive.

Railway Organization and Working (Dewsnup). Pages 160-174.

Notes on Track (Camp).

Manual of Recommended Practice for Railway Engmeem and antenance of Way
Economics of Railroad Construction (Webb). Chapter 9.

. Elements of Railroad Engineering (Raymond). Chapters I to 9, inclusive.

ALLOTMENT OF TIME.

To subdivision A, five months.
To subdivision B, two months,
To subdivision C, two months, .

) - SPECIAL NOTES. R

1. Tie renewals: This item is one of the most expensive in maintenance work. It
 will be found that section foremen, where the matter is left to their judgment, vary
widely in the number of renewals. made, even where the conditions obtaining are
practically the eame. A definite and well-carried-out system should be pursued in
3 the matter of indicating when and ‘what ties should be renewed, and should not be
left to the chance judgment of individual foremen.
2. Very diligent study should be given to the methods employed during emergen-
cies, such as washouts, slides, wrecks, etc. Above all things preserve discipline and
i - organization. Do not give orders till you know the facts, and the best way to get
;‘:","l © factsis to get onto the ground, if possible, and learh them.

Third Period—Siz Months.
Student in Master Mechanic’s Office. .
v : A. T
: ‘ Preparation and care of passenger cars.
2. Preparation and care of freight cars. .
8. Car inspection, importance from ahndpomu of economy and nlety, nnd with
ppecill attention to the relation of inspection to cost of repniu.

' 4.1_!oughhmdlingmdhowbeetprevenwd .
5 Ollulﬂcationandeomruction ol !mightcan

. . o . B. . ‘. -A,"
Mmmdhwchaiﬂed '
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- dosign, o noatomblo him to read dmdnp'ol machinery 'v'rithoutdimcuhy '

SPECIAL APPBBN TICES,

4. Repairs: Pnncipa.l.item in cost of repun cost per engine-mile.

5. Total cost of operating an engine per engine-mile. Elements which go to make
up this cost and how affected. '

6. Flange lubrication and results derived. *

7. Fuel: Elements which determine the value of any given fuel companson ol
coal and oil.

8. Proper and improper use of fuel in firing and effect upon cost of repairs per
engine-mile.

9. Water: Importance of good water. What cqmmtutea good water.

10. Effect of poor water on coet of operauon and repairs, :

11. Methods of treating and economic resulta. : ot

12. Pumping planta. ’ :

C.
1. S8hope and roundhouses,
2. Organization of shop forces.
3. Distribution of labor.
4. Sources of expensive shop operatxonn i .
5. Distribution and care of supplies. )
6. Importance of accurate checking of issues of supplxee to engines other than

water and fuel. :;
7. Careful study of the air brake.
8. Engine failures, causes and remedies.
9. Clerical organization. -
10. Reports, statistics, and accounts. -
11. Tonnage rating.
"12. Effect of grades and curves.on engme xmleage md apphcauon of theae factors
to local tonnage rating. ] ‘

READING.

New Catechism of the Steam Engine (Hawkins).

How to Run Engines and Boilers (Watson).

Elements of Railroad Engineering (Raymond). Chapters 11, 12, and 13.
Economics of Railroad Operation (Byers). Chapter 3, part 5, and pages 492-513.
Railway Organization and Working (Dewsnup). Pages 212-263,

Economics of Railroad Construction (Webb). Chapter 7.

‘Railroad Construction (Webb). * Chapters 15 and 16.

Railroad Age Gazette, Janunrx 15, 1909, page 119,

Official Proceedings of Pittsburg Railway Club, Jnnuary 1808, page 94.
Standard Air-Brake Rules. .

Locomotive Data (Baldwin Locomotwu Works),

ALLOTMENT OF 'rnm

- To subdivision A, two months,
To subdjvision B, two months,
To subdivision C, two months.

F " BPECIAL No'ms. : ‘

L 'l‘he aub]ect. of tonnage rating should bo gwen very clooe conuidention It hu

been aptly said that the building up of a great railroad syctem depends on two tlnng-

First, loading cars; second, loading englnes. -
. 2. The student should ‘obtain a. fair’ working knowledge of olementary mchino
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Fourth Pmd—m. Month.
Student Brakeman and c_o:_mw._
' {With regular crew.]
A

1. Train ngmla

2. Protection of traim.
8. Coupling and uncoupling, with attention to prevention of personal injuries.
4. Switching, with attention to prevention of personal injuries.

5. Handling cars, importance of careful handling.

6. Advantageous placing of cam in train. .

7. Careful study of nr-bnke machinery and atmctum of cars.

B.
1. Way-freight work.
2. Handling of bills.’ .
3. Conductor’s'records and reports. : )
4. Handling of train orders (to be sjudied from conductor’s point of view). *
5. Action in case of accidents.
. ' , s . READING.
Standard Book of Rules.
Current Time (Tanle). . : '
Economics of Railroad Construction (Webb). Chapters 5, 10, 11, and 12.
- Economics of Railway Operation (Byers). Chapter 4, part 5.
Fo Railway Organization and Working (Dewsnup). Pages 243-263.
. Aif-Brake Catechism. (Blackall).
- . American Railway Transportation (Johnson) Chaptem 9 and 10.
" Standard Air-Brake Rules.

* ALLOTMENT OF TIME. .

To subdivision A, four months. ° o
. To subdivision B, one month.

SPECIAL NOTES.

o 1. Students must pass a satisfactory examination on train rules by an authonzed
N examiner before taking up the work of subdivision B.

2. Promptness and certainty m train movement is the essence of succeesful opera-
-tion. Make every move count. One of the primary requisites for a successful rail- '
- mtd official is the ability to recogmze when mms are properly and improperly
Fifth Period—Two Months. - ¢

Student in Signal Engineer's Office. -
BLOCK BXGNALING

‘14 l(mual ‘block dmnlai staft ayatem telegnph uyatem permimve, nboolute

3. Automstic block signals. 4
'8, lntulocklng plsnu, mechanical, eloctm-pneumnic, hydmpneumme, all-m, all-
ehclrlc S

¥ On single mck on double tnck
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Elements of Railroed Engmeenng. ( Raymond;. Chapter 10.

N 'Eeonomics ot Railwsy Opemlon (Byers), Parts 1, 2 3, and 4.
_ Railway Organization and Working (Dewsnup). Pagea 1-36, 44-62, 141-148 204—384
. Elements of Railroad Engineering (Raymond), Pages 1-16.°

" American Railway Tnmporutlon (Johnson). Cluptera& 6,7, 8,18, 14, 25, 26, 21, -

- Anatomy of a Railrodd Report and Ton-Mile Cost (Woodlock)

mom mnnmou ' '

BEADING.

Railroad. Construction (Webb). Chapter 14.
Block System (Adams). - .
Railway Organization and Workmg (Dewsnup) Pages 160-211.
Standard Book of Rules.

For definitions and illustrations, see Signal Directory, 1908 edition.

.~ 8izth Period—Two Months. o "o O 4
Student in Store Department. . ’
1. Careful study of uses, value, and proper care of company material. This infor-
mation to be gained as helper to section storekeeper in genersl store.
2. Handling of requisitions; necessary approvals; from what data prepared; method

by which stock is made available quickly.
3. Pncmg, distribution of charges to various accounts; analym and purpose of

" statements in connection with etores department.

READING.
Railway Organization and Working (Dewumxp) Pages 141-159.

. Elements of Railroad Engineering (Raymond). Pages 1-16.

‘Economics of Railroad Construction (Webb). Chapters 1 to 5, inclusive.
Economics of Railway Operation (Byers). Chapter 6, part 5.

SPECIAL NOTE.

Bpecial attention to be given to the manner in wlnch mwnsl is Sbembled snd
distributed during emergencies,

Carefully noté total amount of stock and material cmed a.nd its effect on econom-
ical operation. How it can best be reduced to minimum and fill orden promptly.

Seventh Pmod—Four Months,

Student in Accounting Department.

1. Dmly report of movement of trains. 4

2. Btatement of gross and net tons hauled in freight and mixed tnuna
3. Locomotive performance in freight service. . )
4. Btatistics of freight-train service. - ' ' e
5. Btatistics of passenger-train service. -t : 1
6. Operating statistics, by divisions.

7. Operation of important freight stations.

8. Statistics.of maintenance of way and structures.
9. Statement of revenues and expensee

10. Railroad organization.

. " READING.

~

 Econotaies of Railroad Conatruction (Webb). Chapters 1, 2, s,,na 6.

28, and 29. -
The Railway Auditor (Wbitehead)

Aooounﬂng Smln Requixed by Interstate Commerce Gommiuion g

' LT
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| EDUCATION, FOR  RFFICIENCY ‘IN -RAILROAD SERVICE. -

. o, = SPECIAL NOTE.

' The chief vnlu;a of statements rendered operating officials lies not in their forming
;. 8 condensed compendium to whjch reference may be had to ascertain the total ex-
e . penditures and receipts governing any given item, but in affording a panoramic view

of the entire situation. Theee statements are the mountain tops upon’ which the
general may stand and study in perspective the movements of his army below. .In
the thick of the fight, that with which he is in immediate contact is likely to assume,
to him, undue proportions at the expense of dther things which are of vital importance. '
The failure of many a good man is.directly traceable to the fact that either through

' indifference, or lack of abjlity to do so, he did not properly analyze and interpret
statements from the accounting deparg.ment. .
. . Eighth Period— Eight Months. R
’ " Student with Train *nstet. .
. A \‘\.
With yard master: 2 . o @ .
1. Make-up of yard; purposes and uses of several groups of tracks.
2. Bwitching. _ . )
3. ‘Weighing. . ! -
- ‘4. Make-up of trains: First, as to safety; aeconﬁ, a8 to destination; third, as to
contents. . . o

5. Neceseity for care in handling cars. .

x 6. Causes for unnecessary switching, and how avoided.

7. Loading of engines to full tonnage rating. . -

- 8, Bpecial attention to methods of clearing blockades.

8 9. Yard master's records. > %o, .

10. Yard expenses per freight car handled; how affected. .
; B. . .

With dispatcher: - :
1. 8ystems of dispatching: Double order; telephone A. B. C., and staff system, and

A relative merits of each. N ¢
. Different forms of train orders and their uses. .
- Handling trains, importance of economy of time in making meeta.
Importance of familiarity with length of sidings, grades, etc.
Knowtledge of capacity of engines. Effect of train resistance.
Chief causes of delays, and various methods of overcoming same.
. Work on time-table, Charts. - N
. Balancing of traffic.
. Dispatcher’s records and reports, - 0

C.

-

OO DG W

With train master: B
1. Expedition of car movements, and- distribution. S '
©.8.;Handling of fast aud slow freight, with reference to necessity and competition.
*"°3. Full loading of ‘cars and engines. - '

-delays, maintenance of neat yards and stations.
8. Cutting down of overtime. How best sccomplished. &
+-§. Balancing of way work bo'tween‘p;ewu. s . s

. 4, Education of station agents in the ‘ﬂuﬁtéi of full loading of cars, prevention of ]

o
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. 9. Wrecking work ' \
10. Carrying out of the division’s policy. . :
11. Disciplining of employees. . . -
' READING.

Standard Book of Rules, in its entirety. o
All wage schedules and agreements between company. and employ
Yard and Yard Terminals (Droege). . o
Elements of Railroad Engineering (Raymond). All portions relative to economics -
of railroad operation not previously assigned. o
Economics of Railway Operation (Byers). All portions not previously assigned. © - |
Railway Organization and Working (Dewsnup). All portions not previously assigned. -
" stters of an Old Railroad Official to His Son, a Division Superintendent (Hine).

ALLOTMENT OF TIME. > O

® o

To subdivision A, two montﬁa.
To subdivision B, two months, -
. To subdivision C, four months. *

SPECIAL NOTES.

1. After the completion of this period the student will be placed wherever it may
appear necessary, in the judgment of the management, to give him further instruction
in order to preparé him for promotion to 8 permanent position. 4

2. Special attention should be given at sll times to the diplomatic dl!n! of
men. Men will have all sorte of grievances, real and imaginary, and/it makés no

- difference how thorongh a knowledge you may have of a subject, unless you are able
to maintsin pleasant relations with the men under you and still be absolutely fair
" and impartial, you afe a failure. o ’

8. Keep posted as to actions'taken by officials in cases of emergency, accidents, =
and the like. There is nothing more important than quick and ‘considerate action
in cases of emergency; the proper care of passengers in accidents. The public will
not be charitable toward your shortcomings, and it will many times occur that upon

.a gingle act of yours at the time of an accident the entire manigementof the road will
be praised or condemned. Earn and keep the good will of the public by.giving
every assistance you can consistently. ' ' . '

N\ ' .
- SPECIAL APPRENTICESHIP ON THE METROPOLITAN STREET RAILWAY -
= L. o (m;v/ YORK CITY).. - :

-~ The Metropolitan Street Railway of New York City is not on the ‘]
. basis of steam practice, but its operations are go large and thesinter-""
urban electrics are so closely related to steam practice that their
undertakings belong within the scope of this study. In July, 1909,
the general manager announced a new plan of special apprenticeships.
> Electrical railroading has déveloped so greatly within a few years, .

and s still expanding so ragidly, that companies are handicapped

- by a~dearth of men with the right kind of training. . . .
* The announcement of the general manager, Oren Root, is as follows:
Itismy intention to establiski a practical training school for young inen, particularly
graduatee of high schools, manual training schools; colleges, or upiversitiee, who
¢ ot had muors of los techaical training and who intend 1o enter upon the:vooation

o
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1f, after two yedrs ‘of eatisfactory work in the Metropolitdn Street. Railway School,
a young man for some reason is not retained, he will be given a certificate which, -
it is believed, will enable him to find employment without difficulty with eome
other traction company, and will give.him special advantages in rising in this very
important branch of industry. o ’

It is the aim to make the conditions a,dvantggeous to the young man. who has an
inclination to enter ypon work. of this character, but who, from lack of knowledge
of practical conditions, does not feel able to make a definite decision. Such a man,
under the proposed plan, will be afforded an opportunity to acquaint himself with
the details of this work, and at the same time will receive a salary which, with strict
economy, will ensble him to be self-supporting. He may thus determine for him-
self whether he is fitted and has a liking for employment of this character. On the
other hand, the Metropolitan Street  Railway Company will profit by the experiment
in that it will be possible to test the capacity, ability, and adaptability of young
men who will constitute a body of candidates for vacancies on the regular operating
staff. .

During the first year the student will be paid ‘at the rate of $15 a week. In order
to give him a general idea of the railroad system, he will be assigned to duty in the
maintenance-of-way, the electrical, the equipment, and the transportatior -depart-
ments, spending three months in each department. . : ' ‘

h Maintenance-of-Way Department.

Students will be assigned to field- work in connection with the renewal of rails and
installation of spécial track work in the streets, involving all of the various features
which enter into this situation, such as the efficient and economical handling of
men, the performance of tasks with a minimum amount of delay to car and street traffic,
the laying of asphalt and other pavement, and similar work. Assignments will be
made to otherengineering work, such as the making of surveys, designing of special
track work, compilation of eetifnates of cost, designing and construction of buildings,
problems incidental to fireproof car-house construction, and miscellaneous matters
such as distribution of charges and time keeping.

Electrical Department.. |

During his three months tour of duty in this department the student will be given
an opportunity to familiarize himself with the conduit and feeder system; that is,
the location and character of the various cables, both high and low tension, by means
of which the electrical energy is transmitted from the power station to the cars on
the street. Questions involving the maintengnce of this complicated system will
e presented to the student. He will have an opportunity of observing the practical
measures adopted to overcome difficulties incident to the work. He will also receive
experience in electrical and steam engineering in the power house where alternating
current is generated at a high voltage and in the substations where the current received
from the power station is reduced to low voltage and tonverted into direct current.

* Bpecial assignments will be made to the students from time to time to ascertain the
ability and capacity of these men.

.. - Equipment Department. :
i . . S =

While working in this departmerit this student will be given duties in the car houses
'% . and in‘the repair shops. *He will become acquainted with the practical difficulties
i.  incident to the maintenance-of car equipment -under operating conditions and the
£, methods followed in making minor repairs, as well as the more comprehensive over-
i hauling—such as the rewinding of armatures, repairing of commutators, and the re-
placing of ‘flelds. The student. will alpo. obtain some machine-shop .experience, -
i eovering blacksmithing, lathe turning, and metal work in-geneml. ' 7
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THE SCHOOL~~IT8 FUNOTIONS AND METHODS,
- Transportation Department. - -

" Upon entering this department, the student will be assigned to the school for motor-
men, where he will learn to operate a car, as well as become familiar with the function

of each part of its mechanism. Subsequently, he will be assigned to duty as a con-

ductor or motorman for a.short period. Following this experience, he will be given

a thorough course of instruction by the officials of the transportation department, .

and thus become acquainted With the details of regulating the service under normal
conditions and in emergencies. A certain period of time will also be devoted to
learning routine work in the division offices. Thé student will be assigned to spécial
work from timo to time for the purpose of testing his powers of observation, analysis,
and deduction. '

It is expected that the membership in this school will be limited to approximately
eight men at any one time, thua involving an assignment of two such men to each
of the departments during each three months’ period. Those who prove incompetent
will be dropped, but those who complete the first year of apprenticeship will be

definitely assigned to that department for the performance of the dutiés of which.

they have manifested the greatest ability, and, dating from the time of appointment,
they will be paid at the rate of $20 per week. '
It should be understood by men who think they would like to take advantage
of this opportunity that their tasks will often involve night and Sunday work. It
~ is not recommended that any man should apply for such a position as above described
unless he is strong physically and is prepared to perform hard work.

In considering applications, preference will be given to men who. have received -
a technical education, including such courses as electyical or mechanical engineering,

a8 a knowledge of such subjects will be of material advantags to the student. The
lack of such a training, however, will not preclude the consideration of an application,
nor will it necessarily militate against the success of the student in departments of
the company where this technical training is not indispensable. Applications will
be received from' men who have been out of school or college for several years, as
well as from men to be graduated this year.

VII. THE SCHOOL—ITS FUNCTIONS AND METHODS.

Viewed broadly, railroad education, ag the process of acquiring
fitness for railroad work, is at present ﬂi

ways: . .
(1) Experience by actual work, where there is nothing more formal
than general lines of promotion, and the discipline that is made to

apply in each position. - . ‘ o :
(2) The.apprenticeship, giving only casual instruction and selected
sequence of experience. ' _ . o T

(3) The school, giving formal instruction. , :
We shall consider in-the following pages the various characteristics
of the last named of these educational agencies.. . '

*. The primary distinction of a school of any kind is that the -thiné to -

be produced is the fitted man. If in the process of-his education any
work is done or any other value is produced, it.is a by-product of-the
main result~-the fitted man. Possibly it may be required that.the

e

carried on in three general
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work done by the student shall be commercial, but this is merely a
- device to train the man more eﬁiciently to a certain, self-reliant work
sense.

_Education, experience, ﬁtness are each, at the last, power—power
to ‘do, power to adjust one’s slf to the environment so as to be effi-
cient, to have ma.stery For this, one must identify the miscellaneous
fwcts of experience and classify them, in order to express them’ in
general terms that shall serve to exhibit them in their subsequent
recurrence. Such en identification and location of facts of previous -
experience facilitates that personal adjustment which is power.
These group concepts by which the classifications are made are our
working tools. Every man has them, every ‘man must have them.
Among different trades and professions they are different combina- -
tions from the same set of phenomena, and among meén of different’
degrees of ability they are different ranges of cla.ssxﬁcatlon or gener-

" alization.

Each fitness to be acquxred works out its specml economy from the
same array of objective facts. General practice in a trade, a ‘‘school’”
of thought or work, or a profession, has evolved those group con-
cepts—those systems of classification which the body of experience
justifies, and the knowledge of them and power to adjust one’s self to
them constitutes skill. Such a result is reached by a process of elim-

.. ination and seléction. The trade or profession, in its egolution, cov-
~ ered the ground by processes so slow that no individual life could
embrace’ them in its span. The mdlv1dual therefore, is instructed
from the experience of others, and th ults of this experlence are
handed over to him ready-made, as it wm into definition of words,
supporting formule, characterizing sense-knowledge. This is instruc-
tion pure and simple. It-is intended to be a labor-saving, time-
saving, resource-saving device. It is the method of the school, but
there have been failures in its application. The difficulty has arisen

in the terms in which these results of experience were expressed and
transmitted. The first communicable definition of anything is in

"words. But words are miérely a vehicle by which one man undertakes -

to carry his experience to another. They-never can tell more than a

_ very small part of that experience, and the amount they tell in indi-
- -vidual cases will greatly vary with the receptivity of individuals. .
" This is bspecially made obvious by the fuilure of well-meant efforts
" to instruct the rank and file of men by the university method of *
E;.': - ‘lectures. - That facility, either of reducing their own experience to
"~ the terms of wovlls, or of understanding the experience of -Gthers -
" when expressed in words, is very defective in the great body of mdn.
"' Trein masters who drill their men in the mere recital of train rules are
- sometimes rudely awakened to how little meamng mere words convey

to certun oxders of mtelkgenoe. : It is at this pomt that much differ- ‘
= 0 ‘_ . . P . 5;«
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ence of opinion and practice arises. _The school seeks to modify this
limitation by giving samples, as it were, of the general principle by
means of sense knowledge—fh) short dashes of actual experience. ‘It
may adopt ‘the inductive method entirely, setting out the order of -
experience on the one hand, and, on the other hand, assisting the
. learner in drawing up the inductions. __But this process is still instruc- .
tion, in so far as it is the interposition of an outside intelligence to set
out and enhance the processes of experience. Courses are sometimes
laid out which are comparable to the accelerated tests of the techno-
logical laboratory. The schedule of instruction, like the accelerated
test, may leave out some essential factor and include some nonessen-
tial factor, or some factor in undue proportion. It frequently errs
in being too orderly. A large part of the education of experience is -
what is learned by failures. . The effort to avoid repetition of failure
throws the worker into a practical mental attitude toward the object .
to be attained, which can not be expréssed by formula. This is a .
mental attitude that makes for resourcefulness and initiative.

But with all these limitations,.the school is the modern method of

acquiring fitness as the railfoad is the modern method of carrying
freight. The fault is not with the principle but with its application. .
A vital factor for success or failure lies at the point where the learner
is absorbed into the working body. Instruction, as we have seen, is
the tool by which fitness is most quickly and easily acquired,’and the
school is the factory where are gathered all the latest labor-saving
devices known to the educator. - '

The various schools which do work ia any way bearing on the spe- 1
cial fitness for railroad service are the vocational railroad séhool, the '
high school (continuation school), the correspondence school; and in
higher education the technical school, the railroad engineering school,

: the school of railroad engineering and administration, and the school
of railroad administration. ' '

VIII. VOCATIONAL RAILROAD SCHOOLS.

By a vocational railroad school we would mean & school, as dis-
-tinguished from an apprenticeship, where the ‘students are under
instructors, and where they aré trained to a specific fitness for one
particular phase of the railroad servigg, Such schools begin with a

" common school eglicational requirement, which is also the starting
point of & high school course, but they are strictly, vocational, and -
extend over only so much time as may be necessary to acquire the
- specific skill for which they train. Some of them are only three:

months’ courses, and they seldom extend over two years. The work °
may be done at night—in which case the course is somewhat analogous
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to the continuation schools abroad—or it may require the full time
of the student’ o
‘There have been few instances of vocational railroad schools in the
- United States, except in the mechanical department, where they are
. & part of regular apprenticeship.” So far, theré is only a limited
number of fields in which it has been conceded that students could be °
-trained for regular railroad work by the methods of the school, and
the school idea, therefore, when adopted, has been made to serve
largely as a recruiting bureau. ' :
One of the classes of skill requisite in railroad service, and whic
can be acquired outside of the service, is that of telegraphy.

ELMIRA SCHOOL OF TELEGRAPHY. -

On the line of the Erie Railroad at Elmira, N. Y., is a railroad com-

- mercial-training school which is on a more substantial basis than any
other. The idea originated with President Underwood of the Erie, ..
and he has lent his active cooperation. The work is under two former
railroad men, the one a chief dispatcher and the other a chief clerk at
8 station. The effort is to train telegraphers and station agents.
Each student is under individual instruction, #o that the school period’”
depends on himself, but normally it should cover six months. The:
entrance requirements are good hearing, good eyesight, and other
physical. tests, a common-school education, and plain handwriting.

~The age limits are 17 and 25. Both girls and boys are admitted, and
& position is guaranteed on graduation. The semiofficial character
of thé school makes this assurance. possible. Graduates are at once
installed as helpers at local stations. The work done is set out with
fidelity in the prospectus, from which we‘make the following excerpts:

COURSE OF TRAINING.

A student upon enrollment is started in the beginners’ room, is given the Morse
code to learn, the correct manner of handling the key, and the formation of characters
-with it. Close personal attention is given to the beginmer;and he is soon impressed
with the knowledge that there is as much character in an operator’s *Morse” as there
is in a man's penmanship, and that to enable an operator to take his meesages the
characters must all be made correctly. When the student can send and receive with
a perfect understanding of what is right or wrong in his practice, he is ready to advance
to the intermediate rcom, where he is put upon a regular circuit and commences
handling messages and ‘train orders as sent and received by the instrictor or other
students of the eame grade. He also has the main-line railroad wire to'receive from
while in this room. As soon as the students are able to catch a few letters or words
from the main-line railroad wire, they are advanced to the graduating room, where °
.. they are thoroughly drilled in freight accounts, telegraphy, how to patch wires,
; locate breaks on telegraph lines, etc., by use of the switchboard. Students in ltre
i - graduating room also receive instructions in the demonstrating room, which is unique,
7" there being none other like it in the United States. At one end is a standard-tower
" ‘equipment, 12-lever interlocking plant for operating signals and switches; at & con-
. . . . o Lot 2 ‘
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venient distance is a full-sized interlocking switch of 60-pousd rail laid on ties, rep-
resenting a main track and peming siding, also eix full-sized block and dwarf signals .
(equipped with lampe) governing eame, operated same as an interlocking plant on "
the railroad. In the same room is the train dispatchers’ office, supplied with train
sheets, train-order books, time-tables, etc. Opposite the train dispatchers’ office is
the ticket office, in which is a standard ticket case fully equipped with local and
interline tickets, daters for stamping tickets, aud the different punches used by the
agent. There are four block-signal stations on our railroad; each station is equipped
with' telegraph. instruments, bells, switchboards, train-order forms, block records,
time-tables; etc. Each station and the dispatchers’ office is connected by telegraph
line running alongside the mailroad on poles, over which all train orders are sent.

. Our railroad is a.double-track road; trains are run, towers, block signals, and switches’
are in operation. The motive power used is electricity. Al work given in this room o "
is the same as that given on a trunk line. All students are thoroughly instructed in

- every branch of the work, so that when they leaye-the achool and take up the positions

‘. that always await them, they know what is expected from the start. " .

TRAFFIO DEPARTMENT.

Owing to the fact that we are a railroad 8chool and indorsed by railroad officials,

*  the material used for instruction purposes allows us to give our students a very com- *
prehensive course, taking the student by gradual. steps from ‘the simplest form of
railway and commercial transaction to the most complex. In progressing he_ will
receive full instructions from the time freight is received from the consignor at the
receiving etation until it reachés its destination and is delivered to'and receipted
fox by the consignee. In the gourse of transit from the forwarding to the receiving
sttion. he will be drilled in the use of the more prominent blanks, shipping order,

" bill of lading, waybill, freight bill, and delivery receipts, correction notices, over,
; short and damage,- etc.- Hq’ will also-be ‘carefully instructed in station accounts,

/,’; daily cash recgrd, freight réceived record, monthly cashbook, ticket book, remit-
tances, etc., and the forwarding of daily, weekly and monthly reports to the various
departments, in all of thegé transactions using the same blanks that are used in the
actual dispatch of business on the principal railways. o s

: o . . .
' TTIOKET SELLING.

:

In ticket selling the york is equally as practical, tickets being sold and payments
made in school money.; . . ;
The student is carefully instructed in regard to the various kinds of tickets used,
how ordered, entry on/stock book, method of keeping account of tickets sold, tranefer
of amount of daily ealps to monthly cashbook, etc., as well as in relation tq the rules, . - .
regulations, and methods of handling baggage, making reports,” etc. In“fact, this
course of instructiod, having been prepared by practical experts in accounting,

- traffic, and operating departments, every step and- detail has been carefully con-
sidered and covered in the plaingst and most comprehensive manner in our plan of
education, and the /st.udent. will enter actual service as soon as he graduates, without
having to go into & railroad office to learn the business dnd ‘“‘get experience,’’ as is
required in the case of some of the students turned out by ao-called “ruilway achools.” -

‘The school ijses & text-book of its own compilation designed to in-

*struct in the }uties of a'station agent. This book begins with a
cursory glance at the history and general public character of railroads
and their system ‘of organization. It gives a general description of ‘

. the station a%ent, and then follows a series of - numbered paragraphs . |

s "
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%o the extént of some 130 pages, describing his dut@ in detail.
... This text is in the form of the books of instruction issued on many
roads which the agents are left to master in their own way.

“The school has been in operatxon for three years, and the statmtlcs

to date are as follows: . _
Enrolleq Februsry 28, 109. .5 ..v.vurtes s oeeeenneeneeeaeeeeeneenn., 43
InErie ervice......coeueineinni it 59
. In service of foreign roads. ..ol L 29
., Left before completing course..................... teenen et tteeeeaaaeaa, 42
" Left railroad after bemg Placed...................... F000000000000000 beeaen .
Ol e eerreeeeerern———- 197

The tuition is $6 per month, or $30 for the full course, mcludmg
all stationery and text-books. Regular school hours are enforced:
. 8.30a.m. to 12m.and 1.30to 5 p. m., every day except Saturday after-
* * noon and Sunday. With 80 acholars tlus school is self-supporting. o

. RAILROAD Y. M. C. A, COURSES

The Young Men s Christian Assocmtlon has steadily widened
the scope of its activities from religious .and welfare work purely
into the field of education and has now come to provide a machinery
‘ of courses, curricula, instructors, text and referense books, standard
8 tequlrements of completed courses, and certificates or.diplomas Lav-

' ‘ing fairly definite value. This machinery is offered wherever there.

. are large bodies of men, and it has been turned to account exten-

[ - sively by railroad companies. The vocational railroad work there
~_done differs from that of -the ‘'vocational schools mentioned above,
 because it is intended for those already in the employ of the railroad. -
¢ .- Theworkis largely demgned to meet the requirements of train and shop |

" ;" men, and when used it serves as an effective.adjunct to the adminis-

5 trative machinery of the transport.atxon and méechanical departments. ,

" The courses are short and the wogk is a ratural extension of the rail-

road.clab idea. Thus a populgr method is to form groups of men
 Yor, six ‘weeks or sgason coursps in such railrosd subjects as loco-

* - motive and car design, boiler firing, locomotive engineering, and

- special courses for engmemen, locomotive firemen,  conductors,
7. brinmén, office meh, and in the handling of air brakes, the transpor- =,
. ‘tation of explosnves, etc. In this form the courses take on the .
oha.racter “bf mstxtutes the work bomg camed on by lecture amf -

ooat' nal rmlroad school independent of an a‘pprontweshnp

ie ordinary. employee has so far not been seriously carried *

 Qut ot any mlroad ‘barring only the Altoona ngh School where
’Rnh' ad. t0. i
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*" to a higher point, ; Also, men. whose former education and auboequem ridiroad oxpo-. §

. open to all comiers, in order to apread s better knowledge of the general conditions,
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ment. Tlns Altoona ngh School course is descnbed under “High
schools.” :

The serious vocatiomal training of the ordmary rallroad employee
in other departments than the -mechanical is to-day a vital need
on American railroads. - It can not come, however, until the rail-
roads recognize training-school methods as a fixed adjunct to their
administrative machinery—providing skilled labor and maintaining
and enhancing its standard of efficiency. This recognition must be
in the form of credit for work done in such training schools, and also .
in greater freedom of movement for employees to and from-the
schools among the departments and through the several gmdes of

‘the service, aécording to their actu' fitness.

W. G. BERG ON SECONDARY VOCATIONAL RAILROAD SCHOOLS.

The great advocate of the secondary vocational rallroad trmmng
school was Mr. Walter G. Berg, formerly chief engineer of the Lehigh
Valley Railroad. His appreciative insight into the needs &t this
point made him a recognized authority on the subject. The pro--
gramme which he laid out was so thoroughly informed of the con-

ditions it was designed to meet that it offers to-day—nearly ten years -
“after its publication— the” best workmg plan and curriculum of

whick. the writer has knowledge ¢ We give it below because it is a

" carefully studied suggestion of the lines on which thls need must be

met. .

PROGRAMME FOR A SPECIAL RAILROAD TRADE SCHOOL.

The institution shJuld be conducted accordmg to the epirit and .on the basis of &
trade school, not of a college. Its success will lie in doing its work thoroughly within -

its proper sphere and limits, without making a display of its great learning or adver-

tising its workshop syetem as a leading feature. :

The entrance requirements would be limited to a general common school ‘educa-
tion, more or less advanced, according to whxch department the spphcant desired
to enter.

The school would consist of a régular course ol one year and of an advanced course
of ofe year; also a genergl cougpe. . - , :
The scholars for the regular course would be young boys direct from- public school

and young men who, alter a few yéars’ work in a ahop, office, store, or nilroad deopart-

. ment, begin to realize that their rapid syccess in life may depend largely on a better
'genera.l knowledge of and familiarity with one subject or some special(y.

" Th@advanced course would be open to such scholars who had completed the. teguhr
course and whose means and abilities enabled them to pursue their special studies |

rience would qualily them to omit the tegular course. . - g
Thé general cdurse, consisting of lectures on general railrgad sub]eca, mld be'

laws, and public policy governing nilrmda among the general public..

éa reprinted entire tn the nonograph, Educstional m.nmmmm
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The studies in the regular course’ would be so arranged that the course in itselt
would be complete from a practical view; that is, giving the scholar a general idea i
of the subjects taken up, the elementary principles governing his selected calling,
and acquaintance with the principal details. Practical railroaders could attend this
course without fear that the matter presented would be too” high or extended for
their purposes. The course would be divided into two terms, and the studies of the
first term would be common for many scholars, who would then in the second term
bianch. 6ff to their chosen specialties. :

In the advanced course the fundamental idea would be to build upon the general
basis established by the reguldr course; to extend the different subjects to a higher
grade, treating them in a more thorough and scientific manner; and to afford more
time and opportunities for #lustrative examples, demonstrations; laboratory, work-
shop, and drawing-room exercises. -

The general course would consist of evening lectufes at stated” intervals on the
mm&eneral- laws*and q'bnditions governing the control, operation, and management -
of carrying companies, their relations to Bhe state authorities and the public at large,
their history and iqﬂueﬁce in industrial, trade, and labor,questions,

All illustrations, " examples, demonstrations, laboratory’ and .workshop exercises
would be taken from appropriate practical problems and conditions connected with
railroad work. The workshop feature should be considered as an important adjunct
to the lessons, illustrating in a practical way the principles and methods developed
and explained in the schoolroom. Any suggestion that regular skilled workmen
could be turned out of school workshops should be promptly discountenanced. :

The choice of -the teachers and managers would be most important. For many of
the branches theoretically-educated men, with a subsequent long practical experi-
ence in their particular line, would be most desirable. In other branches experienced
railroaders would be preferablé, who, in spite of the neglect of their early education,
bad by innate common sense, observation, and study in later life become masters
of all the questions connected with their.branch of work. A European element "
should be strictly avoided, and knowledge of the actual wofking and status of the
conditions existing on American railroads be absolutely requisite. The salaries
offered should. be such as to induce practical men, whoee standing in.the railroad
. service is well known, to relinquish their positions and devote their talent and energy
to the furtherance of the school as a life object.

The special departments or groups of railroad callings for which provision should
be made gze about as follows: Accounting and auditing, general railroad appliances
and supply business, traffic, transportation and operation, telegraphy and signals,
.- motive power and mechanical, car building, construction and roadway, buildings,
. . bridges. : ‘ B .

The studies for each group would be similar to the programme outlined bhelow,
which is not claimed to be final, but simply indicative of the general character,
* trend, and scope of the work for each particular department. Many of the studies .
would ‘be taken up in joint classes by the scholars from several departments; .other

~u

studiee are apecial for the individual department, - . .

" Accounting and auditing d¢partment.—Regular eourse, first term: Elementary book-

Keeping; railroad depsrtment reports, materisl accounta, pay.rolls, time distributions,

e Tecapitulations? ‘generdl déscription of railronds, their equipment and management. |-

'+ -Becond ter: Double-éntry bookkeeping; supply and shop- accounts; balance, per- , -

*> " formunce, gnd mileage sheets; elementary busitieés law. “Advancéd course: General .

"~ mailrodd accounts for.revenue and disbursements; suditing and collection ‘systems;

general Lalance shéets, reports, and statistics; stocks and bonds; mortgages and -

(. Socusition; trust.and construction companies; Iaw and general policy of accousiting : .. .
1
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General ratlroad applignces and supply bisiness department.—Regular course, Girst
term: Elementary bookkeeping; department reports and accounts; general descrip- .
tion of railroads, their equipment and management; general deecription of rilroad -
appliances; properties of materials. Second term: Railroad supplies and their prop-
erties; -quality, elementary, physical, and chemical tesis; detail examination of
railroad appliances; special instruction for tie, lumber, rail, iron and steel inspectors; -
storehouse systems. Advanced course: Chemistry and physics in connection with
examination of materials; chemical and physical examination of railroad supplies,
materials, and preservatives; independent laboratory and shop experiments; general
industrisl technology and metallurgy; description of important industries and trades
producing railroad materials. _ ot . h
, Traffic department.—Regular course, first term: Elementary bookkeeping; depart-
ment reports and accéunts; general description of railroads, their equipment and
management; freight, passenger, baggage, express, and mail service; duties of freight -
and ticket agents, baggagemen, and expressmen; local, terminal, and transfer sta-
tions; forwarding offices. Becond term: Double-entry bookkeeping; accounting sys-
tems in passenger and freight busiriess; freight classifications and rates; clearing -
houses and car-record systems; elements of law. Advanced course: Preparation of
rate eheets and freight classifications in regard to special conditions; special rates
and drawbacks; freight lines; pooling systema; foreign freight systems; general prin--
ciples governing passenger business; the law and general principles governing ajl
traffic questions; history of traffic and transportation lines; the proper relations .
between legislative bodies, state railroad commissions, and railroads ‘in regard to
traffic business. o . : . ’ :
Transportation and operating department.—Regular course, first term: Elementary
bookkeeping; department reports and accounts; general description of railroads, their
equipment and management; duties of conductors, brakemen, ewitchmen, yardmas-
ters, inspectors, repair men, station masters; dispatchers; movement of heavy bodies -
and hoisting machinery, clearing wrecks; train service; general description of rails
+ . road appliances. Second term: Train orders and regulations; dispatcher's duties
and authority; preparation of time-tables; detail description and illustration of rail-
roads; their equipment and management; car records, mileage, and performance -
sheets. Advanced course: Genéral administration of railroads i relation to conditiop
of road, equipment, and trade; economy in train service and equipmenit; influence
of grades and curvés; quality and capacity of rolling stotk and general principles
governing its use and construction; examination of advenced methods and improve. .
ments; special railroad appliancesfand inventions; the law. governing train service, . o
road and grade crossings, corporate property, liabilities for damages, étc.; history of
transportation and traffic lines. - - ’ .
. Telegraphy and signal department.—Regular course, first term: Elementary book-
keeping; department reports and accounts; elements of telegraphy, with practice in
use of instruments; duties of operators, linemen, repair men, etc.; with appliances
- and methods in usey details of signal apparatus.and methods in general use; construc- -
tion and repairs of instruments and signal apparatus; general description of railroads, -
their equipment and management. Second term: Practice in rapid transmission of =
_messages and use of complicated instruments; train dispatching; elementary science -
of telegraphy and elements of chemistry; deecriptions and applications of electricity-
*. %o epécial purposes, as alarms, tickers, telephone, sutomatic recorders; electric light,”
.etc.; complicated signal systems, their use, construction, and repair, Advanced °.
course: Practice in the use of complicated telegraph methods employed st centrsl
. etations and on heavy. lines; submarine telegraphy;- appligation of. electricity to - -
- - complicated and delicate- machines for recordirig: tests, measuring: titne; etc:; elee- ! |
., ticity as s sclentific subject, with experiments and labaoratory exercises; detall tifs-
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; m of electrical ixpvomiona and methoda, with ureml examinagion of instrumenta

.. and specific features of each meghod; electrical engineering and construction of

:»" telegraph lines and electrical machines; electrical mechgnics; physical and chemical

properties of electrical materials; electricity as applied to railrdad signals; railroad

signale as & general study in connection with history and detail of foreign railroad
signal-aystems; the law governing inventiens; mechénical and free-hand drawing.

" Motive power and mechanical department.—Regular course, first term: Elementary

" bookkeeping; department reports and accounts; general description of railroads, their

equipment and management; practical mechanics; Hovement of heavy bodies’and

hoisting machinery, clearing wrecks; properties of materials; general description of \

machinery and locomotivee, with distinguishing features and nomenclature of parta;
duties of engineers, firemen, engine-house men and foremen, road foremen of loco-
motives, car inspectors; mechanical and free-hand drawing. Secound term: Elements

" . .of theoretical mechanics and physics; practical mechanics; details of locomotives,
their use, copstruction, and repsir; elementary theory of the steam engine; general

- shop machinery, its constyuction and uses; railroad orderswnd regulations; designing
locomotive and machine details; mechanical and free-hand drawing; railroad appli-
-ancée. and supplies usell in rolling stock and shops. Advanced course: Theory of

governing the construction and use of locomotives and rolling stock; machine design
o and economy; geperal machinery; construction and setting of stationary machines;
e transmission of power; locomotive designs and construction; mechanical and free-
e bsnd drawing and coloring. -

g Car-building department.—Regular course, firet term: Elementary bookkeepmg,
e department reports and accounts; general deacription of railroads, their equipment
. . and managemept; practical mechanics; movement of heavy bodies and hoisting
' machinery, clearing wrecks; properties of materials; general description of car-
;. building machihery and rolling stock, with distinguishing features and nomenclajre
i of parts; duties-df various ‘car-shop mechamca, foremen; car inspectors; mechanical
% andfree-hand drawing. Second term: Elements of theoretical mechanics and phys-
=" fcs; practical mechanics; details of cars; their use, construction, and repair; general.
. shop machinery, its construction and uses; railroad orders and regulations; designing
car and machine details; mechanical gnd tree-]mnd drawing; painting and painters’
supplies; railroad appliances and supplies used i in rolling stock and shops. Advanced
Jsourse: Theoretical mechanics and phymcs, calculation of strength for minor parts;
, the general principles and rules governing the construction and use of cars and rolling
stock; machine design and economy; general machinery; car, designs and construc-
ﬁon mechmicd and, free’hard drawing and colonng, artistic ornamentation and

Dapartment of btuldmg: ——Regu]at course, first term: Elementary bookkeeping;

department reports and accounts; genéral description of wailroads, their equipment
~6nd maeunsgement; practioal mechanics; moyement of heavy bodies and hoisting
machinery, cleaging wrecks; propertiee of matgrials; buildjng mechanics and building
‘rades; gemeral description of railroad buildings and structures, with illustrations;
vchhmi;a! and Mhmd drawing. Secomd term: Structursl details; bills of mage-
rial, &g vmw details; manufscture of building, msterials; hyﬁmg off work;

of bmildings and struetures; , bufiding lawe; elements of th mechanics
; ; m‘mﬂ wock. snd  designs; mechauiesl and  drawing.
106d e eral éomstruction snd. details of railtond buildings and struc-

;

RG,

machmery, theoretical mechanice and physics; the general principles and rules -

,.

o of, mmm for minor p-m the chomical and physical properties '

A

.
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Department of bridges.—Regular course, . first term:' Elementary bookkeeping;-

department, reports and accounts; general description of railroads, their equipment ..

and management; practical mechanics; movement of heavy bodies and hoisting ms~ :
chinery, clearing wrecks; properties of materials; general description of bridges and
trestles, with illustrations; mechanical and free-hand drawing. Second term: Wooden

and iron bridge details; bills of material, estimates of weight; designing details; manu-

facture of iron and steel; shoptvork on ‘bridges; erection of bridges; tests of materials;

elements of theoretical mechanics apd physics; special machinery and appliances for,’
moving heavy bridges; mechanical and free-hand drawing. ~Advanced course: Gen-

eral construction of bridges and details; theoretical nrechanics appHed to calculation

of minoytructtiree for strength and material distribution; the chemical and phyeical .

properties of bridge materials; the duties of bridge foremen and inspectors; main- . _

tenance of bridges; complicated bridge erection; theory of hoisting machinery; design- - - -

ing; history of bridge. constructions, - : P :

. Constriction and roadway department.—Regular -course, first term: Elementary

" bookkeeping; department reports and accounts; general description of railroads, their -

-« equipment and management; practical meghanics; thovement of heavy bodies and . -
hoisting. machinery, clearing wrecks; progerties of materials; duties of section men
and supervisors, and means and methods at their command; description of track mate- .
rial and implements, with their use; mechanical.and free-hand ‘drawing. Second - +
term: Construétion of roadbed; laying tracks; maintenance of way; grading and
masonry, with éoolg. methods and designs in use; explosives and their use; staking out

- work; laying off frogs, switcHes, yards and track systems; grades and curves; general

wegulations and orders; apecial machinery and appliances for clearing heavy wrecks. -

* Advaoced course: Grade lines and curves in reference to rolling stock and operation .

of-the road; details and designs for frogs, ewitches, yard systems, crossings, signals,”

and gates; complicated track systems and methods of shortening up leads; designs for
culverts and miasonry-structures; economy in grading and tragk work; tunnel ‘wotk,
methods and appliances; rock machinery and properties of high explosives..
General conrse.—The general course would take up in |~genqr‘|l #nd popular manner
: Ememl railroad law -covering the’ rules governirig corporations and theirfinancial g
' ire, their dbligations and privileges as common cyrriers, railroad legialation and -
state control, corporate propérty; the 14w and principles of transportation, traffic, and

train service; rallroad securities; history of milroad invéntions and ‘patent law; his-

tory of milroads and transportation service; the conflict between labor and capital;

trade and commerce in its relation to railroads and the prosperity of the country, etc.

"« The number of subjects thiat could be embraced in the general course is very large, .
the above list being dnly indicative of its general character. This general course is . )
susceptible of being greatly extended so-as to includgeeries of popular lectures by

+  the most eminent men of the country on questions pertaining to railroads and corpors-

tions, and to form the nucleus of an association for mutual impiovementénd for the -
promotion of a better public understanding of general railroad questions, with pyb- ..
lications, prize problems, eseays, etc. - : &)

. - Thie success of any railroad vocational school depends very largely .

- on the way its course is gratted into the railrond sérvice. - If the raw

. boy s left: to grope his %ay from the schoolroom to theé rhilréad. and

~ coordinate the theory of the one with the haphazird, practice of the
* other,: the results ‘will be disappointing, The stake renders” it
_important that railroads should provide an apprenticeshipdesigned .

-

~ a

. to definitely tak over such boys into the gervice.

Qo
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IX. HIGH SCHOOLS

Except in.a few oases there dodes not seem to be a sharp line of
distinction made by railroads between the applicant having a com-
mon-school education dnly and the applicant having a hxgh-school
education. These exceptions, however, appear sometimes in the
.sccounting department; as on the Maine Central and on the Buﬂ‘n.lo,
Rochester and Plttsburgh railroads, where the preference is given to

- applicants with a high-school education.

% In the shop work, a few roads—as the Baltimore and Ohio Rail-

road—have a special class of apprenticeship for high-school graduates.
For the most part, such distinctions as are made are- primarily a
recognition of the greater maturity of the high-school graduate

(three to four years older than the common-school graduate) and -

presumed better mental discipline. ‘The value of thé manual train-
.. ing offered by the high schools so far i5 commented on vanously by
the railroads as disciplinary, but it is not cared.over into the service

. a} adefinite valuation. - °
e lack of cooperatiom between the high scﬁool and the railroad
is.a serious mattér. The railroad fails to recognize,the posslblht,les
for its'service in a lngh—school course shaped somewhat to its needs,
and the high ‘school does not’ deliver & boy with any specmlxzed fit-
ness, ‘The want of cooperation between the high school -and the
railroads is a serious loss to both.” -This cooperatlon would be advan-
tageous in the, commercial high school as well as in the manual train-

ing and technical courses. Unfortunately the lack of flexibility in.

many railroad organizatiops renders clerical positions unattractive.

The principal of a commercial high school in one of the largest ranl-
road centers writes:

A .

Our beet men shun such positions, or if they get into them, they become dxaaaﬁaﬁed'

andlesve. The railroad clerkship offers to the mediocre,
. fellows & comfortable berth, tolerably short hours,’ certain

to the energetic_fellowa there seems tb be little ig prospect in “such

nally, we make little sPecial effort to trajn men for-railroad positions.
. From the employer’s vxewpomt an official -of the

motive Works—whose requirements are largely pa
* ‘the mecha: cal department on a railroad—writes:

" We do. not mgard .I?ﬂm! tninlng.m publxc high schools as being of apecul value to
beys coming to us,

3y going, nonambitious

. sgréement botween schools and shope’ could, be practicable. . ‘)
' THB FITCHBURG (MASS.) scnoor.-sné'p COOPERATIVE pLu
As opposed to the views of the, employer just quoted, there is now

at Fiwhburg, ‘Mass., such a’plan of cooperation between the
“‘school, ¥ proved lnglily praotml and

d we place such students upon precisely the same basis as those
from  other schools. avithout: msnml-mining coures. I'do not'see how a cobpemwe.. .

1

i
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satlafactory We quote from the annua.l report of Supenntendent
_ Edgerly:

The basis of the plan is the alternating of shop work.and school work. The boys,
who elect this course receive instruction in the shop dunng one week, and instrue-
tion in the school the next week. The contemplatkd’course is of four years’ duration.
The first year is spent wholly in school, and during the other three years the boys
alternate weekly between school and shop. *

Any boy who is regularly admitted to the high school may, with the approval of
lns parents, elect this course.

The manufacturers take the boys in pms, so that by altermtmg they have, at al} -

* times, one of the pair at work. Each Saturday, at 11 o'clock, the boy who has beey - -
at school that week goes to the shop and learns on what partictlar job his altérnate
has been working and-how it has been handled, in' order that the work may be ukq
up without delay.the next Monday mommg O

Shop work consists of instruction in the opemtwn of lathes, planers, drilling mn-‘
chines, bench and floor work, and such other machine work, according to the ability \

" of the apprenticé, as pertains to the Particular bnmch of umnutncture’ of the nhop .
where the boy is employed. .
. The Rpys receive compensation for shop work, a plan whereby the advantages ofa
- high-school course of instruction may be socured by those who ot.herwme could not.
avail themselves of this privilege.
The course of study in detail ia appended. v, .
® - N Course II. o

-

COOPERATIVE INDUSTRIAL, |

. First year (all school work): . . - . Hours per week. -
English.....ooouiiiiiiiiiiiiiiii it iiiieennns BE000000000600000060a 5
Mathematics, tables, and simple shop probleme............ reegeeeenaanaas 5
Mechanics, simple machines................c.ociiiiiiiiiiiiiie i, 5

. Free-hand and mechanical drawing......... 000000 00006000500000G ceeereie. B
. Current events...,......t..... e eeeteeeiaeaaas 300065000500000000066000 .. 2
Becond year (school and shop work) - o ) .
° English........... 0000008600000600006606060000a4 P0000000000606004 50060000 4
B + Shop mathematics.... &e............. 00B0G0000000060000080090000000008 0D 5
Physics...............‘ ......................... ettt . 4
Mechanism of machines.....,...... .~ 70000000008000000050000000000000000a 4
Free-hand and mechanical drawmg......................«..........m ..... . 8
Third year (school and shop work): . . a s
’ English......: 000060600000066606006000086060a000000 e e i 4
-*  Shop mathematics.............. . o000 2 6000000000800000000050000 5
., Physits—chémistry...... Bob000gEE00EEEEE000EEEEEIECT Dod0000000000c eeee '8
" Mechanism 6f machines..................... e fpoogoosatooanancat L. 4
Commercial geography and business methods. ......... po00000d 6060600000 1
Free-hand and mechanical'drawing. ..............ooeoeeenn... e e B
Fourth year (school a.nd shop work) t . ° ., &
" Eoglishi..ceenieiiiniitn., coouass ST SO USRR
Cwicsand.Amenonnhmtory..‘..; ..... Bo00000008000000000006000000a Ve.o
Shop mathematics....-......... A . Rdoooo00s
Mechanidm of machines................. 300000000600000006666065060000000 .
. Electricity and heat..........,........... , - 4
Free-hand sull mechnnlen.l dnwing.'.-._ 358605 0aEO00BEOR 0 OmE05050000 =
wive g ; ‘ ) K ° e o . ) . “'
. ot i) *‘ " L PRI TS 2—.‘;‘4,,;_,
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T.he success in t.he mechanical work hss led the board of education
. toylanunnxtensron—of the work to include commercial and adminis-

» Fitchburg plan is as feasible for railroad shops, and, by extension,
for rmlma.d offices, as for the manufacturers’ shops where it has been
‘put in forcé. Thbe ohly thing lackiflg is the proper address on the
: part of the railroad manager toward this important subject. In the
-~ , case ‘of Fltch%urg, ‘the .pjan originated with the Fltchburg 'Ir9n
Workers Association.s ,

ALTOONA BIGB SCHOOL INDUSTRIAL COURSE

c‘f'

" 'We know of only one, case where, the rallroad Has appreciated the
mn.chmery which the public schools offer to recruit their services
mth high-school boys of special-training. This is at Altdona, Pa.

The Pennsylvania Railroad Compsny three years ago undertook a

“ plan of cooperation with the city schools of Altoona, Pa., where the
shops are situated. The city. has a population of 60,000, of whom
15,000 work in the shops. It is therefore entirely supported by the

G rulroad and the conditions for shaping a pubhc-school course tq

railroad requirements are unusual. The company installed some
$40,000 worth of tools. The equipment includes a full outfit for car-

pentry, blacksmith§ and vise work, a foundry, rgfting tables,- and *

a machine shop with shaper, planer, dnll-press, lathes, speed lathes,

etc., all of the very latest design.” The power is supplied du-ectly by
mdlwdual otors for each machine. The high-school building is on
an ampledficale and of recent construction, so that the industrial

‘department. is not cramped for room.

" chief instructor and four assistants. This chlef instructor, Mr.
‘Larson, began as a practical cabinetmaker. He later took a special
* - course at Massachusetts Institute of Technology, and devotedseveral
'years to manual training in Berea College and in Cleveland. He
" ‘was able to. supplemient his general education by a course at Berea
,and later at Western ReserveJ/niversity, and he then took-a year's
.course in Sweden and Germany in his specmlty of manual training.
‘His ‘assistants are practical men with varying degrees of theoretical
" attainment.
- It is too’ early to ]udge of the work, because at this date no class
 completed the course. The course was very popular at first -
?hocauoe the Pennsylvamu ‘Railroad held out the definfte promise of

special apprenticeship’ basis, the terms and rate of pay .of which
he railroad reserved the nght to work out later -as conditions might. *

3 “\p" B L I..‘-rw."‘ A AP

% tive egurses that shall also be.pursued upon a cooperative plan.

f. The city supplies the regular teachmg staff, which consnsts ‘of & .

loymont in the shops. This employment was to be on some .

-
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warrant. But the opportunities offered would be speclal ‘and the - .
course of subsequent apprenticeship would be much shorter than -
four years—possnbly only one year. ' The first class to enter num-
i bered 60. At the end of the third year it now numbers 14. This *
i decline is partly due to the business depression of the past year.
- Some students have dropped out to go to work, and others, discour-
aged by the example of so many experienced shopmen out of work
(in. the present slackness of business), have shifted to the commercial
.and academic courses. The high-school course builds on a foundatiof
of manual instruction in the lower grades The plan adheres stnctly
* to the theory of making the work and'skill .applied incidental to the
useful object sought. "The articles made are all for some use, espe-
cially in the woodworking course. The inflexible rule is. that ¢
-sketch must be drawn of the articles to be made. This sketch must bo
taken to the drafting room and reduced to a mechanical drawing to
scale, then blueprinted, and the sho;‘vork done from the blueprint,
The curriculum is as follows: : :

FIRST nfut. A ‘ ,

. . a ¢ m
Boglish. ... e
Algebra..........0 P 0000 600 808 5095 6EE £6S 6 HE5E 8 6H EHCEI0S et e LI
German or Greek and Roman history. . ........................oo o %
Free-hand and mechanicg] drawing, joinery, wood turning, metal work. .. . . .. . |
«Conduct. ... 100606006060606000000s B000000s 1

o ' SECOND YEAR *

¢ English......... e, sollsogsacactss 2"
'Algebn ................................. f0006000080000800000006000000B6EBEEO 2
Phys:ealgeogmphyaqdbotany............; ................................ 2
-Second-year German or mediseval history. . ...................o... L. 2
i Mechanical drawmg, pattern making, and fqundry practlce ..................... ?" ]
Conduete -+ SRR
~ ' THIRD YEAR. ] '
Enghsh ..................... e : “ ......... -]
"’_ﬂmegpometryorEnglwbhwwry .............. 5 o B S ARG 8550 g
Chemistry. ......oovvniieein i, D6000000660606660006066a :
% Third-year German (optional). .. ..................coovunna... %00000000000000 2 .
Architectural or mechanical dmwmg, forging, and vicework. ... .. ............ 2} >
- Comduct. . ... 5800000066600000 1 ‘
- . - roURTH Tean, o :
Englmh ...................... T AL SO ¥
Umted States history and civics or aohd geometry md tngonometry ............. 2

: Archieectgnl or machine dmwmg, machmHhOP practice; | u.nd elect.riml con- . -
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.‘COOPBRATION OF THE RAILROAD AND THE HIGH SCHOOL.

The possibilities of the high school in helping to meet a serious
need of the rajlroads, are generally entirely ignored. By a very
trifling cooperation, the railroad could make large use of it, first as a
recruiting agency, and then, at special railroad centers, as a vocational
achool in combination with a carefully arranged railroad apprentice-
ship, by adaptation of the Fitchburg plan. As a recruiting agency,
& railroad could turn the attention of the boys to the railroad career
by securing the introduction of a very general short course descrip-
tive of railroads and their public functions. The railroad industry
is important enough to render such a course attractive from the
general cultural standpoint alone. Competitive prize studies about
railrogds would still further direct the attention of thie boys this
way, the prize being a railroad scholarship (i. e., regular apprentice-
ship). - In this way-the recruiting official of the railroad would have ;
his selection partly made at the outset. . .

The grave need of the railroad is for- carefully trained men to fill
the places of chief clerks, foremen, and subordinate officials. If

~ unwise to rely on vocational training entirely outside of the service, )
there is yet a whole field of railroad facts and railroad lore, and much -
of railroad technique that could be taught or explained in the class
room. Coming from such an atmosphere to an apprenticeship .
“definitely built on to such a course, the boy would make excellent .
material. _ '

The Fitchburg plan carries the idea further. It is merely an ad-
vanced stage of cooperation between school and railroad adminis-
tration. The first stagé needed is a recognized recruiting- depart-

" ment on the railroad with a trained railroad man and educator at its
head, to confer with the school authorities from time to time and
. offer a basis of.cooperation. This can all be done on a very informal
and inexpensive basis. The cost of one surplus switch-engine service
that the manager has overlooked and failed to lay off would progide
all the resources needed.- , g 0& g

-

»

X. THE CORRESPONDENCE SCHOOL.  _  °

The correspondence school undertakes to formulate the skill, the 1

i practical knowledge, and the experience of the skilled railroad worker
¢ into word-picture and graphic representation, and in this form to
i, parry them over into the experience and possession of the learmer.
Its course is*necessarily inflexible, and the nice problem is just how
v much to open to the mind of the student in each stdge of advance, and
i in what Order, for only in 8 partial way can the instructor know how
. far the student digests the instriction. The method is the cate-
chetical—to insure, so far as: pmsiblg; that each item of instruction is
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g driven home. The, machinery by which such a method is applied
among an enormous body of students scattered over a world-wide
area is an innovation in education. It is one of the most unique
applications of the division of labor. The courses'are mapped out
within severely definite lines, and the body of the instruction is.
reduced to a set of definite answers to a series of numbered questions.

In the headquarters office these printed questions and the official
. answers are assigned in blocks to clerks or checkers: These checkers
| . are young men carefully trained to understand the quest ions and the
proper answers to the questions which are in their individual assign-
ment, and also how to correct and mark the papers received from *
stqdcnts When the answer exceeds their range, the paper is passed
up to the division chief, who is a man techmcal]y educated and able to
handle the case.
Whatever be the lmutatnons of the correspondence school ‘it has
performed a very laige service in reducing the best practice in every
field of- railroad work which jt enters to written description and
explanation. It is: definite, spec1ﬁc, even arbitrary, never specula- i
“tive. A pripciple is stated in no more general-terms than may be
necessary to embrace all its phases in the limited area of the partlcular
_course where it occurs. A special skill has been developed in opening
up subjects to untrained minds by simple description, definition, and
diagram. The avowed purpose is to fit the worker to a standard _
mold. It is intended for the great body of men ratper than for the
" advanced student. In-order not to overwhelm the learper, the course
is sent to him in sections, and questnons must be answered as thesub- |
ject is unfolde(l Should something in the presentation not be clear, |
the learner is encouraged to write out what he does not understand
and ask for a.special explanation.
The correspondence school finds an attractive field among railroad .
employees, because the working -conditions on railroads are largely
_ uniform. Raqlroad managers, on the other hand, find an educatiopal
agency, specialized for some departments of their work ready to hand
and extend specml consideration to such agencies. They recommend

) the courses toitheir men; in making promotions they sometimes give

weight to work done in such courses, and frequently they arrange for .

1 collection of thition fees through the pay: roll..

: Among the' courses arranged are outlines of study for' civil, me-

chanical, and!electrical engineers, for draftsmen, trackmen, round- .

house men, ttain men, station'men, machinists, boiler makers, tin- -

smiths, foundry men, pattern makers, signalmen, wire men, and for
locomotive rynning. Some of these courses, naturally, are not
necessarily special to railroad service, such, for instance, as tin-

smiths’, boilemakers’, and machinists’ courses. As a sample of & .

very excellent. course, we nge below the outlme of the worl: of the
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School of, Railway Signaling-at Utica. - Its advigory board is consti-
tuted of signal engineers of some 15 different railroads. The fol-
lowing excerpts are taken from the catalogue:

SCHOOL OF RAILWAY SIGNALING (UTICA). -

Our methods.—When a student enrolls with us he is given a file number. This
number also appears on the acknowledgment of contract which wo send him. He is
then furnished with two or more instruction peperson the subject which is to be taken
up first, so that after completing, say, Part I of a certain subject and mailing his exam-
ination to up,"he may continue with Part I, while his papers o Part I are. being
checkedt 1In this wgy the student will always have one or, more instruction papers on
hand. - : "0,

. Time required to complete course.—This varies with: the aptitude of the student, .
»~ -previous education, amount of time spent each week in- studying, etc. The * .
~ average student should be able to complete the coursd'in cighteen months by studying

- eight hours per week: Each student is in a class by himaelf\an'd'can therefore progress
as fast-as he desires. _ : 2=
* Bound volimes.—A complete set of volumes covering the entire course is given to
each student as soon as he has co pleted his course. These volumes form a compre-
hensive signal library. ° *

- - Illustrations.—The entire course is fully illustrated with numerous cuts, ha' tones,
and diagrams. Thesoe aid materially in giving the student 4 clear understanding of the
subject and form a valuable part of the course. ’ .

Taking the entire course.—From time to time we receive inquiries from prospective
studunts who desire to take only certain parts of the course. T5 such we would say
that the course is complete-as a whole, and it is always best to take the entire course
and in this way secute the be‘nef‘ of a full course of instruction. 1In this way the

-  student alsgyreceives the complete set of bound volumes.,  * o -

<

DIVISION OF COURSE. = 5
Prawing. 5 © ' Locking?
Arithmetic. Track“circuits. ) .
Algebrg: Electric transmission lines” - -
‘Elements of mechanics. - Highway crossing alarms. ]

Heat and light. : ) Electrical appliances and circuj

Cherhistry. - . " Power operated-signals.
Magneétiam and electricity. | *Block signaling.
. Concrete work. Electric power s
8ignal towers. Operating ryles. "

 Materials ind tools. “ _Elec

; Track work, . . } i urrent electric interlocking.
* Mechanical interlocking. . .. Pneumatic interlocking.

. Wiresand cables. -~ = Alternating currents. C

v, . Relays. . ... Alternating current block signaling.

o We append also a fow parsgra.phs.quotéd from the “Synopsis éf <

" subjects:

" Arithmetic.—Definition, Notation 4hnd  numerstion. A%bﬁ‘o&..a,ﬁubypcﬁpn.'.
‘Multiplication. Division, Factoring, Cancellation. © Fractions. Complex frac-»
< tlons, Decimals, Bigns of aggregation. Percentage. Profit and loes. Invoution, -
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Drawing.—General methods. Use of instruments. Preparation of paper. Char-
acter of lines. Shading. Sections, Railrcad curves. Tracings. Blueprina.
Dimensioning. Lettering.” Sketching. Exercists, Drawing plates. Geometrical
problems. Prajections. Working drawings. Mensuration. Table of curves. Draw-
ing plates. . a .

Algebra.—Definition and notation. Signe and their usee. Factors. Céefficients.
‘Multiples. Powers. Roots. Klgobm!cal expressions. ParcnthéBes. Positivo and
negative numbers.  Pogitive and Degative quantities. Subtraction of scalar numbers. _.
Addition of scalar numbers. Addition. Subtriction. Multiplication. Division.
Equations. Statement and solution of problems. . .

" Elements of mechanics —Matter. Motion . and force. . Resultanta, Gnviu;tigh.
Action of the force of gravity. Work and encrgy. Theory of the pendulunr, Theory
of the lever.. Theory of the wheel and axle. Theory of the screw. Compournd

*  machines. Mechanics of-fluids. Water power. Theory of. capillary action. The
barometer. Pneumatic macHines. Transmission of preseure, etc.

Heat and tight .~ Theory of heat. Tempgrature. . Transmission of heat. Effects of
heat. Spetific heat, Hegt and work. Radiant energy.. Theory of light shadows.

. Photometry.” Theory of feflection. Theory of plane mirrar. Theory of spherical

_mlrrore. Theory of refraction. Total reflection. ¥Foci of convex lenses. Foci of

= coricave lenscs. Imagea formed by lenses, Theory of the composition of light.
“Optical instruments, ete. ] o . . s

- Chemistry.—Definition. Atoms and molecules, Symbols. Formulas. Radicals.

Chemidal (:loments.' Metals and nonmetals.. Chemical <changes. Equau'ons.' Laws

of comblnation. Numenclature. Laws of rgaction.- Valence directions for writing ..

reactions. Elements and compounds, : '

[ - The gentral Toundation on which the course is laid is indicated by
this synopsis.  As a.fair illustration of the way some of the subjects
.are developed we select further the abstract of the papers. on track

1 - work and on mechanical interlocking:

/ﬂ% work.~—~General remarks. The right of way. Chaining. Chaining stations.

" Starting point. Treatment of curves and- tangents. Point of curve.’ Point,of tan-
gent. The rtandard rail. The lift rail. The guard rail. Types of frogs. Types of
switchea. Types of -switch stands. Types of denils. Tie plates. Riser plates.
Wooden cross-ties. Concrete.crogs-ties. Metallic cross-tice. Railroad spikes. Splice
bars. Switch rods. Rail braces. Tools. Classes of ballast. * Cuts and fills. Drain-
age.” Grades. * Gauge aid alignment.” Expansion and contraction of rails. .Heaving
and settling. Leveling. Tamping ties. Sidings. Crossovers. Crossings. Station -
platforms. Bridges. - Clearances. Use of hand and push cars, etc.

"Mechanicq) interlocking.—Functions of mechanical interlocking. General descrip-
tion of interlocking machines. Construction, operation, ‘installation,. and- mainte-
‘nance of the Saxby & Farmer interlocking machine. Preliminary latch locking.

- Construction, operation, installation, and maintenance of the Standard interlocking
" . machine, The Johnson interlocking machine. The National interlocking machine,
Dwarf interlocking machines. ‘Ground lever stands.. Method of adding.one lever to’
interlocking machinés..~Construction, installation, and maintenance of rocker-ahafts,
deflecting bars, and .box .crank leadouts. .Ground connections: Pipe line, pipe cyr-
riers, cranks, jaws, pipe lugs, pipe compensators, deflecting barm, rocker abafts, wire
and wir'e.carriers, wheels, wire compensators, wire connections, stuffing bbxes. Opera-
tion, installation, and -maintenance of ground comnections, Drawbridge devicee.
Construction, operation, installation, and maintegance of switch connection. - jngle ' ..
. switchge.” Derails. Movable poigt: frogs. Single 4§l double elips, Construction, .

operation, installstion, and maffitenance of signals. . Ground poles. Bridge signals. .
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Specifications, etc. - “ '
Air-brake pumps. Vauclain compound locomotives.
Triple valves and brake valves. Cross-compound locomotives,
Air-brake troubles. _ Tandem and balanced compound loco- 4
Operating and testing trains. motives,
Foundation brake gear. New York air-brake pumps.
Aigsignaling system. New York triple valves and brake valves.
High-speed brake. New York air-brake troubles.
Locomotive boilers. Train operation.
Boiler attachments. New York foundation brake gear.
Heat and gteam. New York airsignal and high-speed
Bhe locomotive, brake.
®Valves and valve gears. *Car lighting.
Locomotive management. . *('ar heating,
Breakdowns. *Electric headtight. i
Train rules. *Arithmetic. ’ -

~ ’
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Cantilever poles. Dwarf signals. Pot signals. Mechanical slots. Selectors. Signal

lamps. Signal foundations. Crossing bars. Painting and boxing, Time locks.
Specifications, étc.

INTERNATIONAL CORRESPONDENCE SCHOOL.

A locomotive running course of the International Correspondence
School is a good illustration of a course designed on strictly practical
lines. The division of the subject is-as follows: ¥

Locomotive Running.

INS;I‘RUCTION PAPERS INCLUDED IN COURSE.

The student is required to study either the instruction papers in above list relating
to the Westinghouse air brake or those relating to the New York air brake; but he may
study the papers treating of the Westinghouse air brake and omit the study of those
treating of the New York air brake; or he may do the reverse, study the New York
air-brake’ papers and omit the study of those treating of the Westinghouse air bruke;
if he desires, he may study both sets of papers.

CERTIFICATE REQUIRED. .

Our l1écomotive running scholarships are sold only to engincers and firemen ; and
the contract fop scholarship must be accompanied by a certificate that the person
making application for entollment is employed in that capacity, signed hyone of the
following-named officers of the railroad company by which he is empl(ﬁ Superin-
tendent of motive power, assistant superintendent of motive power, master mechanie,
assistant master mechanic, roundhouse foreman, or assistant roundhouse foreman. .

The very practical character of the instruction is again illustrated

by the synopsis of instruction in operating and testipng trains, in
handling breakdowns, and in train rules:

o

A R R e

. Bubjects marked * are optional.
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- 5 OPERATING AND TESTING TRAINS.
1Y

The make-up of a train.—Effects of slack, of unevenly distributed loads, of unequal
piston travel, of length of train pipe. MaxiNe Up FreioRT TRAINS: All-air trains;
part-air trains; testing brakes, engine equipment, the air pump, pump governor, brake
valves, driver and tender brakes, triplo valves. TErMINAL TEST oF TRAIN: When
test should be made, making the test, brake fails to apply, brake releases, brake fails
to release, train-pipe leaks, cutting out a brake, cutting out a car. RuUNNING TeaT—

" TewpERATURE TEST: Locating defects. HanpriNG Trams: Service stops, definition ]
of reduction and application; first reduction; succeeding reductions; number of reduc-

tions; passenger-train stops; two-apphcatwn stops; overcharging train pipe; number

of apphcatlons holding brakee on; stopping by means of tail-hose; part-air freight .- -

trains; ‘use of hand brakes; water-tank and coal-chute stops; all-air freight trains.
EMERGENCY 8TOPS: Brake stope, reversing the engine, accidental emergency stqps.
Runnine: Position of.brake valve; setting out a car; picking up cars; hose bursting;
bleeding brakes off; breaking-in-two of train; handling trains on long down grades;
quick action during service reduction; locating defective triple; brakes stuck on; use
of sand; wheels sliding; use of conductor’s valve; double heading.

Breakdowns common to all types of engines.—Broken or burned-off grate bars; burst
flues; slipped eccentrics, locating-a slipped eccentric, setting slipped eccentric;
broken forward-motion eccentric cam, strap, or rod; broken back-motion eccentrie
cam, strap, or rod; broken link hanger, saddle pin, lifting arm, or tumbling shaft;
broken rocker-arm, link-block pin, or transmission bar; broken cylinder head; broken
reverse lever or reach rod; broken valve-stem stuffingbox gland; broken piston-rod
stuffingbox stud and lug of gland; broken valve yoke; broken false valve reat} broken
steam chest; broken piston od or piston; throttle disconnected and closed; throttle
disconnected and open; hole knocked in boiler; pop-valve or whistle blown out or
broken off close to dome; blow-off cbck blown out or_broken; extra precautions for
cold weather; broken frame; disconnecting rods, alve rods, strap-end main rods,
solid-end main rods; blocking the cross-head; taking down side rod of eight-wheel .
engine, mogul or ten-wheel engine, or consolidation engines; broken valve seat; brokeri*
valve; broken steam chest and cylmder, broken main cmnkpm broken baék-end.
main-rod strap; broken front-end main-rod etrap; broken guide; broken ('rosabead bent
piston rod; broken piston rod; broken wedge bolt; broken driving box or brass; broken
four-wheel engine-truck axle; broken engine-truck equalizer; broken tender-truck
wheel; broken tender-truck axle; broken tender-coupler casting. BREAKDOWNS PECU-

-LIAR TO CERTAIN TyPES oF ENOINES—~E16uT-WHEELED ENuINES: Broken side rod or

bick pin; broken tire on front drives; broken tire on back driver; broken front axle;
broken back axle; broken front driving spring or hanger; broken back driving spring or
hanger; broken equslizer. TeN-WaeeLep EnoiNgs: Broken frontsection of side rod;
broken back section of side rod ; broken front nm})roken main tire; broken back tire;.
broken axle on front driver; broken main axle; broken axle on back driver; broken
front driving spring; brokgn main driving spnng, underhung nggxng, overhung nggmg
broken back driving spring, underhung rigging, overhung rigging; broken spring or
epring hanger on truck. Artiantio Tyre ENeINE: Broken side rod on front pin;
broken tire on front driver; brpken tire on main driver; broken tire on trailer wheel;
broken front axle; broken main axle; brokén axle of trailing wheel; broken main
driving spring overhung rigging, underhung rigging; broken front apring broken
trailer spring. NoRTHWESTERN Ty¢e EnaINE: Broken side rod or front pin; broken.
cire on front driver; broken tire on main driver; broken tire on trailer; broken front .
driving axle; broken main axlé; broken t.raller axle; broken front driying spring;
broken main dnvmg spring; broken trailer spring; broken trailer-spring front hanger;
broken trailer-spring back hanger; broken cross-equalizer; broken trailer equalizer; ...

ca
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broken front section of side rod; broken tire on front gdriver; broken tire on middle
driver; broken tire on back driver; broken axle on front driver; broken axle on main
driver; broken axle on back driver; broken front spring or hanger; broken main spring;
broken intermediate equalizer; broken long equalizer; brpken front pin of truck
equalizer. anéoum'nox ENGINE: Broken front section of side rod ; broken middle
section of side rod; broken back section of side rod ; broken tire on front driving wheel;
broken tire on second driver; broken tire on third, or main, driver; bfoken tire on
back driver; broken front driving axle; broken second driving axle; broken third, or
main, axle; broken back driving axle; broken front driving spring; broken second
driving spring; broken cross-spring on Brooks consolidation; broken long-truck
equalizer; broken front pin of truck equalizer. Swrrce ENoiNEs: Broken springs;
. broken equalizer; broken forward tire or axle; broken middle tire or axle; broken back
% tire or axle. - o
.TRAIN RULES.

Introduction.—Purpose of train rules; by whom code is. prepared; thoroughness of

- code; prime requisites of railroading; duties of employees. TrAIN RuLks: Defini-
tions; time table; staddard time; government of trains by'time table; meeting and
passing points; visible signals; audible signals; air-whistle or bell-cord signals; train
signals, engine lights, markers, traine running in sections, double-heading, signal given
by train carrying following section signals, engine pushing cars, signaling from cars
to engine, protecting workmen under engine, signals imperfectly displayed, flag-sta-
tion stops, ringing engine bell. CrassiFicaTioN oF TraINs: How classified; train
losing its rights. MoveMENT oF TraINs: Train leaving initial station; starting a
train; inferior and suporior. trains; approaching meeting and passing points; trains
moving in eame direction; train<o run on time; overtak ing a superior train; displaying
signals for following section; running of work extras; approaching junctions, crossings,
etc.; trains gtopping or being delayed; train parting while running; precautions when
pushing cars; orders to be in writing; communications from flagmen; care of switches;
responsibility for safety of train; moving on the proper track; crossing from onc track
to another; use of track at a passenger platform; standard code train rules for single
track. TrRaIN ORDERS: General considerations; carrying out orders; use of train
orders; nature of train orders; preparation of train orders; issuing of train &iers; filling
out train orders; keeping record of orders issued; wording of orders; transmitting orders;
preparing form 19; noncompletion of order; duplicates of order; delivery of order gt
nontelegraph station; meaning of word train in an order; giving X response; life of
train order; fulfilling, superseding, or annulling an order; rule 221; form A; form B;
keeping record of train movements; forms of orders; clearance card; standard code of

train.rules for double track.

-

TRAIN OPERATION.

The trainmen’s and carmen’s courses are largely devoted to the
handling of air brakes and of apparatus for the heating and lighting -
of cars, and to the understanding of train rules. The courses lead
directly to practical fitness for the requirements of standard practice.
This is especially illustrated in the locomotive running and trainmen’s

. courses, by the fact that the only study of general principles is com-
. .. prehended under the subject of arithmetic, and this goes only through.
* - long division and fractions to decimals. ‘ ’

E The students who take these courses are, naturally, the boys and .
E&ﬂ young men wha are either regular apprentices, or are. in the early
; , stages of a:course of promotion which is recognized as prac?dally\an "

3
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officers who supervised the work were properly compensated; but
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apprenticeship. Thus they are roundhousemen and firemen seeking

to be engineers; or they are boiler makers’ and machinists’ appren-
tices; or.forward brakemen of passenger or freight trains. - In addi-
tion to this, the courses frequently attract those not at the time in
railroad service who hope through study tp becom eligible. That is,
the motive, for the most part, is not so much to perfect oneself in
the work where employed as to fit for the next stage of possibility.
The stimulus throughout is the hope of enhanced earning power,
which, in the case of ‘the great body of railroad employees, comes
only with advancement to the next grade of service. The number
of men who at some time take these courses is very large. The
writer was informed that the representative of a correspondence
school at Altoona, on the Pennsylvania Railroad, has at this writing
some 3,000 students on his register. I

Between the promise of .the prospectus and the results achieved
is & wide gap. The learners are raw, untrained boys and young men
living in an atmosphere uncongenial to study, with little power of
mental concentration, and of fitful zeal. The percentage oflapses
is necessarily high and those who fall out become discouraged.
But so long as the correspondence course does not essay to compete
with real school work, its net results, notwithstanding all the failures,

. are on the credit side of the ledger. Those who have persevered have

found in it their ppportunity, and thoge who have failed have neverthe- *
less learned a few things—especially have they come to realize that
there are definite standards of excellence and intelligencein their work.
Thig so far tends to set up the workmanlike and professional spirit.
h’-l‘(: popularity of the correspondence school points to the need
which exists in this field. It should be recognized as-a stage to-
ward the ideal condition of apprenticeship and resident instruction
in combination. From the correspondence school. as it now is, rail-
road managers frequently expegt too much. But the tuition fees
are sufficiently high to justify these schools, it would seem, in plant-
ing resident instructors at the larger railroad centers, and giving
their students personal supervision. A little care in accepting

_students, and in advising with them on entrance as to the work the\

could best pursue, would save such enterprises:from the appearance

* of excessive commercialism, which is a cause of much criticism to-day.

The method of the correspondence school has so far justified itself
that sometimes railroads themselves have formed a sort of coopera- .
tive correspondence school among the officials of several roads.in a
given locality. Some of the division officials (at New York City)
of the New York, New Haven and Hartford, the New York Central, .
and the Lackawanna railroads for some time conducted such a
school. The ‘defect of excessive commercialism was absent. The

. ; .
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there was great caution exercised not to encourage the hopelessly

" unfit to take the course. It served as a recruiting agency for the

roads interested at a time when good labor was exceedingly hard

.

EDUCATIONAL BUREAU OF INFORMATION OF THE UNION PACIFIC
RAILROAD.

The most recent and comprehensive departure made by any rail-
road in using the method of the correspondence schools is that
evolved by W. L. Park, general superintendent of the Union Pacific.
leroad and inaugurated by that railroad under Mr. Park’s general
direction September 1, 1909. The railroad has established what it
ealls an “Educational Bureau of Information.” In describing this,
Mr. Park writes the following:

Our objecta in establishing this school are to reach the young man who has not been
permitted to remain in school after 16 years of age (of which there are 90 per cent of the
entire population of the United States), and to promote loyalty through appreciation
of the company’s interest in the welfare of the employee, bringing about courtesy to

patrons and raising the entire personnel to a higher plane.
The advisory board is composed of general officers, a majority of whom have college

- educations—all thoroughly practical. The chief of the bureau is a graduate of Purdue

University, a mechanical engineer, and for several years employed as a locomotive *
fireman, assistant air-brake inspector, and also for several years with one of the large
correspondence schools, a good part of the time in charge of the dynamometer car,
employed in inspecting transportation on different railroads. The assistant chief of
the bureau is an expert accountant, agent, and traffic man. Tho tutors are from the
ranks, selected by reason of special qualifications from both educational and practical
view points. The work is educational on the lines of now existing correspondence
schools, by field work and by actual school work, the latter given mostly to agents and
mechanical apprentices, the entire scheme on the partial timeé educational methods
now coming into vogue, but extended to all employees, rcgardl.ess of age or educational
qualifications. Wo can teach every student something.” It is not the object of the
burean to make officials, but to make more efficient employees, from whom will
naturally come those who are qualified to become officials. The bureau has no prestige
a8 to promotions, which arc made as heretofore on the recommendation of the irnme-
diate superior, but the stepping stones afforded by the school places in the hands of

* those ambitious to advance the means to do so.

The course commences with:

1. A paper on how to study.

2. The hiatory of the Union Pacific.

3. Geography of the Union Pacific.

4. General. .

5. Geographical parts, embracing in their entirety each of the divisions of the road.

From this the papers branch .into Mechanical Engineering, Signal Work, Trans-
portation, Traffic, Maintenance of Way, Civil Engineering, Agents’ Course, Air-Brake
Course, Locomotive Firing, Locomotive Running, etc.

The scheme is an innovation. It eliminates from mechanical engmeenng, marine
work, hydraulic engineering, etc., and specializes on railroad mechanical engineering.
This is true of all courses, teaching only that which is applicable to railroads, and par-

ticularly to the Union Pacific, using our standards, rules, and specifications.
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The men take to the scheme—it is something they have long wanted. In the
three months since the bureaii was established over 500 students have been enrolled,
all earnestly pressing their special work to the extent that euccess is assured,
the poesibilities are unlimited. The bureau work is gratis to employees; it does
not in any way compete with established schools; it fills a place ngt now occupied,
extends to all employees that which has heretofore been confined to only a few
mechanical apprentices, and makes more efficient employers, arousing an interest
in general knowledge which will call for further investigation extending beyond
that which our school will afford. : )

Thus we see that out of the railroad organization has been designated
a staff of experts in their various lines of specialty, who have severally
undertaken the development of courses in their specialties. For this
service they receive special compensation from the railroad in addi-
tion to their regular compensation in their regular duties. The
enlistment of such highly specialized and practical men under a
competent director who can edit, digest, and coordinate the contri-
. bution of each from his department assures a literature of practice
probably advanced above anything so far developed. “When a group
of men of such training are called upon to devote part of their time
to reducing to statement the principles of practice in their every
day routine, and then to the instruction of eager young men widely
scattered through the service, such instruction to be parallel with
and explanatory of their daily work, the results must be large. -
- The method of inaugurating this school and a résumé of its working
schedule are set out in the circulars of the general superintendent.
Nos. 23 and 24, as follows:

° UNioN PAciFiIc RAILROAD ('OMPANY,
y ' OFFICE OF GENERAL Surznm'rsunnir,
N o Omaha, August 25, 1909.
Circurar No. 23. ’

Announcement of plans and privileges of the educational Bureau of Information of
the Union Pacific Railroad.Company, referred to in General Superintendent’s Cir-
cular No. 22, August 20, 1909. )

The fundamental reasons for establishing the educational Bureau of Information are:

Firat. To assist employees to assume greater responsibilities. =~ :

8econd. To increase the knowledge and efficiency of employees.

Third. To prepare prospective employees for the service. :

The privilege of using this bureau is open to all departments and employees free of
any charge, the company maintaining the bureau for the benefit of the entire service.

The work of the bureay will be controlled by a board of supervisors consisting of the
following officers of the company: Vice-president and general manager, freight traffic
manager, general superintendent, chief engineer, superintendent motive power and’
machinery. . ’ o ' :

An advisory board, consisting of employees selected from the various departments,
will act with the chief of the bureau in handling all questions relating to their respec-
tive departments, C ]

All communications will be addressed to “‘Chief, Bureau of Information, Pacific
Exprees Building, Omaha, Nebraska." . : T
14883—10—? _ »
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ABSISTING EMPLOYEES TO ASSUME GREATER REBPONRIBILITIES,

Tho bureau will offer any employee desiring to qualify himsell to assume gréater

. .responsibilities a course of reading and study along the line which he may indicate.

This course will be conducted somewhat on the method of now existing correspondence
schools, and will be prepared with special reference to the needs of the particular caso.
This course need not neceesarily be confined to the particular work of the department
with which the employee is connected, but may embrace any subject, the knowledge
of which may be of value to the employee in the position now occupied or which would -
help to qualify the employee to change positions to a line of work which would bo
more nearly suited to the ambition or desire.

An employee taking up a special line of work of this kind muat show his intereet in
it by doing a reasonable amount of reading or studying. Otherwise tho company will
not be justified in continuing the expense of maintaining tho employce on its student
rolls. ;

Those selected for advancement to minor official positions will be afforded an oppor-
tunity, before formal appointment is made, of acquiring a knowledgo of the practical
workings of such departments as they have not been intimately connected with,
through a temporury connection therewith under the direction of the heads of such
departments, and at a salary fixed by the board of supervisors,

lNCREQSlNG THE KNOWLEDGE AND EFFICIENCY OF EMPLOYEES NOW IN THE SERVIGE.

This burea® offers to al employees the opportunity to increase their knowledge,
thereby increasing their efficiency, hy means of the information department feature.
Employees desiring information on any problem or proposition connected with their
work, or on raitroaud matters in general, can, without any formality, address this

+ bureau, stating the information desired. Nume and address, position or occupation,

.

division, district, office, dr shop where employed should also be stated.

This information will be furnished promptly and in as simple and practical a man-
ner as possible.

All inquiries will be addressed to the chief of the'bureau of information, but any

" inquiry requiring special departmental information will be referred to the member

of the advisory board best qualified togive the information desired, it being the inten-
tion to have all inquiries answered in such a manner that they will in nowise conflict
with the instructions, ideas, or precedents of the departmcnt to which they relate.
Questions referred to members of the advisory board will not carry the. names of the

" employees desiring the informstion, although a record will be kept available to the \

heads of depirtments wishing to knéw who of their employees are seeking to increase
their knowledge of railroad matters. v

It is the intention to funhcr this work by meana of lectures on live railway subjects,
to be given from time to time at various district headquarters. Pamphletaand reports
will be distributed periodically, containing information on subjects of interest. .
Classes will be organized at various points to teach important subjects, and a repre-
sentative of this bureau will be continually on the road to handie matters which can
not be properly 'explained or demonstrated by correspondence.

PREPARING "PROBPECTIVE EMPLOYEES FOR THE BERVICE.

Thisbureau will be glad to register the names of dependents or relatives of em'ployees .
whio wish to enter the service of the company, and will also keep in touch with various

* universitios, colleges, high schools, and technical schools for the purpose of having

at all times materia) on hand to supply help desired by any of the departments.
Pernons registering with this bureau may indicate the particular line of work which
they desire to follow. They will be given every opportunity for learning the ele-
mentary methods and requirements of the department they wish fo enter, and while

-
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it is not pfomised that positions will be given to all applicants, it is, howeveg, gxpected
that the various departments will avail themselves of this opportunity for filling
vacancies in their ranks from individuals registered with this bureau who have taken
advantage of the opportunity to qualify themselves for the positions desired.
. ’ 4 W. L. Parx,
Q General Superintendent.
Approved: .
AL L. MoHLER, c
' Vice-President and General Manager:

“UN1oN Pactric RanRoap CoMpany,
OrricE OF GENERAL SUPERINTENDENT,
‘Omaha, October 20, 1909.

CircuLAR No. 24,

In connection with General Superintendent's Ciréulars Nos.. 22 and 23, regarding
establishment of an educational bureau of information, the following extracts from

" the proceedings of the fourth annual meeting of operating officials of the Union Pacifi¢c -

purpose of giving a better undentanding of the objects of the bureau.
. By Mr. BukLy, chief of the bureau: - : :

Railroad. Company, held September 24, 1909, are reproduced in this form for the

w * * * * * *

Each of the ohjecta of the bureau will be discussed separately.

Firat object.—Assisting employees to assume greater responsibilities.

All practical railfoad men realize that mucﬁ
may be termed unwritten laws. Few books are published which give practical
information of value, and many employees are so situated that it is impossible under
present conditions to acquire a working knowledge that will fit them to assume greater

responsibilities. You gentlemen have had the perseverance to work out your -

own betterment; have used your eyes, ears, and brain to learn all you could of the
reasons for 8oing things that were I;oing on around you daily, an by your fitness
have overcome your difficulties and risen to your present official positions, but who
can tell how much hardship and how many mistakes might have been saved had
you had the opportunity to learn much of this unwritten law, gleaned from the experi-
ence of, and put in practical form by, those who had *‘gone through the mill " before
ou. > ‘ . a
Y It is the purpose of this bureau in its firt object to firnish coumes of reading and
study especially prepared under the direction of the adviﬂoqI board to cover as much
of thigso-called unwritten law as possible, and to combine wit
tionwand written matter a8 will assist an employee to aseume greater responsibilities
in the line of hig work. .
- The course will be conducted somewhat.on the method of now existing correspond-
ence schoola. -
The privilege of mking a course of this kind ix offered to ail employees by the part of
General Superintendent’s (‘ircular No. 23 reading as follows: ;
‘“The bureau will offer any employee desiring to qualify himself to assume greater
requnajbi!'iti%s@a course of reading and study along the line which he may indi-
“cate.
*“This course need not necessarily be confined to the particular work of the depart-

ment with which the employee is conmected, but may embrace any subject, the .

knowledge of which may be of value to the employee in the position now occupied
or which will help to qualify the employee to change Positious to a line of work which
would be more nearly suited to the ambition or desire.’ ] ]

- This atatement was made broad enough so that no employce need hesitate to state
what he wahted the bureau to do for him or what line of work he wad ambitious to.
master. Certain reasonable qualifications, however, are implied, and these are con-
cisely set forth as follows: .

Firemen, yntil they have passed promotion examinations in rules, air b?ke, and -
Hecemary *

+ machinery, will he asvisted only on matters pertaining to the knowledge C

- to pass these promotion exsminations.
s, W

of their work is governed by what ‘

it such exiating instruc-
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Brakemen, switchmen, etc., until they have. all promotion examinations
for conductors, yard foremen, etc., will be assis only by anawers to such questions
as they may ask the information bureau, although we.do not limit the number of
.. questiqns thegamax ask. An exception to this will be made in the case of brake-

mt-ﬁvi d three years' experience, or more, one vear at least of which has

beep-sérved on the Union Pacific Railroad, in which cuse an advanced course may
taken up with the permission of the general superintendent.

Stenographers, clerks, etc., will bo allowed to take up studies partaining to the
.desan.ment in which they work aa long as they are not of too advanced a charucter,
.and in special cases where they are anxious to get into a different line of work they
ma‘i be allowed to take up a study of work in other departments, by the approval
of the general superintendent. ° @ -

1t is not’'the intention & teach elementary or rudimentary subjects, such as-arith-
metic, writing, spelling, grammar, etc., which can be learned in ordinary night
schools or business colleges, except in certain icular cases, auch-as shop clasees
for apprentices, or where an employee is located at such a point that there is norother
way for him to get this training and the tmining of this man in the particular sub-
ject would be a benefjt to the company.

In planning the different courses now in l;ropamtion it wya thought best to require
each student to familiarize himself with the history of the Union Pucific, its geography
and resources, and to also give an outline of the federal and stats laws which affected
the'road. In all cases this will probably be the first work of the different courses.

" Coursee are now being prepared-on: -

The maintenance of automatic block signals.

Mechanical engineering as applied to milread work.

Track work in both English and Japanese.

Station work.

Freight traffic.

Accounting. R

Railroad operation. .

Electric lighting and power.

Questions and answems for firemen studying for promotion examinations in
machinery, .

Additional courses planned are:

Gasoline motor car work.

Analysis of atatistics. 0 :

Maintenance of interlocking plants and their construction.

Car building:

Shop practice.

Civil engineering as applied to railroad work.

Refrigeration, . -

The counses now being prepared all start with the clementary work and lead up
step by step 80 as to give a general practical knowledge of the subject.  Studenta
aseigned to there courses will be started on the firt work,.and while it will be in the
nature of a review for some of them it is hoped the}v] will all profit. to some extent by
a study of this elementary work, thus insuring a thorough knowledge of the subject
88 they progrees, and that they will have patience with the bureau until the more
advanceg work can be gotten out. - .

The first work will be sent out about November 1. B
Where epecial courses are asked for, the applications will be considered by the
advisory board and the course furnished, if practical, at as earl{a date us possible.
~. The lessons will be sent out to etudents in two forms: Fimt. Lessons which have
been specially prepared by the bureau will be mimeographed on standard letter-size
paper, with cloth binding, and student may keep these. Second. Instructional
matteryto be studied from books already printed will be outlined, showing just
what parts of the printed work must be mastered, and this outline sent, to the student
with the book. These books will simply be loaned to the student, and he will he
held responsible for their safe return, and in case of failure to return them they- will
be charged against him at cost price.. -

The books may be kept a reasonable time, student being notified as to when he
ehould retumn them. An extension of time will be allowed for good cause.

A eet 6f questions will be sent with each lesson. Written answers must be sub-
mitted and show a satisfactory undemtanding of the work before additional lessons
will be furnished. Students must show interest in their work by doing a reasonable
smopnt of studying. They will not be crowded, but lapses of séveral months with-
out reasonable excuse will be considered sufficient grounds for dropping them from
the student rolls. : .

)
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“Application from employees are numbered «consecutively as received and a blank
form sent out to be filled in with information as to the education and practical experi-
once of the applicant, together with a statement as to whether he has made a special
study of any subject, is a subscriber to any technical magazine, or a student of a
correspondence school. He is also asked to state what he desires the bureau to do

' for him; the information he wants; what line of work he wants to advance in, and
what (in reason) he is ambitious to become., ) ¢

This application, when complete, is considered Ly the advisory board, and if
the information requested is of the proper sort the course is assigned.

If, however, the request is such that any of the qualifications above noted are in
effect, then further correspondence is had: with the applicant. until something can

be assigned that is satisfactory to both the a pplicant amll the advisory board. g

Men selected for advancement to minor ol‘icial positions will be aizorded an oppor-
tunity, before’ formal appointment is made, of acquiring a knowledge of the practical
workings of such departments as they have not been intimately connected with,
through a temporary connection therewith under the direction of the heads of such
departments, and at a ralary fixed by the board of Aupervisors, - C

‘omplete records will be'kept of the student work done by employees.
Second object.—Increasing the knowledge and efliciency of emplovees.
Rarely a day paswes in the course of a busy man's career but that some question
. comes to his mind on which he would like information. The majority of such ques-
' tions, however, go unanswered unless rome ressing necessity makes it imperative

- that time be taken to oltain the answer. \\'dr{:mon hesitate to ark too many questions

of their foremen, foremen let some poimt go rather than to show theijr lack of knowled b

and some officials even clothe their lack of knowledge on oceasional points in the

mantle of reserve mther than ito risk gheir oflicial dignity by asking a question of a

subordinate who aisunies their knowlédge to be universal. LI;my queations which are - -

anked are answered in such a way that the questioner does not understand the point
clearly, and rather than to appear dull or slow the matter will often be dropped.
. 1t is the purpose of this bureau in its second object to provide a means whereby any
employee desiring information on any particular question or problem met with from
day to day can send this question to the bureau for an answer. There ir no formalit
connected with this matter; all that is necessary is to write the question and mail 1t
to the bureau, giving name and addrese, where employed, slso position or occupation.
The information will be furnished through ‘the bureau in a simple and practical
manner and as promptly as possible. In about a month this bureau will have its own
tlol(:gr?,[])h office and officials can get information direct by wire, using cipher code if

desirable. .

" Questions, when received, are copied and referred to the member of the advisary
hoard best qualified to answer them, it being the intention to have all inquiriea
anawered ia such a manner that they will in newise conflict with the instructions,
ideas, or precedents of the department to which they relate. The answers are held
and passed on by the advirory board at the first nieeting and are then sent to the

. questioner. It is not the intention to have questions requiring the official ruling of
tonie particular person sent to the bureau, but if such questions are received it is the
- intention_to handle them through the bureau, having the proper member of the
advirory board send them to the proper official for a ruling, all?er which they are -
returned to the bureau. In cases of this kind the questioner, when his answer is -
returned, will be requested to refer such matters through the regular channels in the
future, « ¢ .

All Questions are handled i’n\p(\wnall ; the name of the questioner is not shown on
the question when it is passed to the advisory hoard member. for handling, only the
questioner's pccupation being giveng nof is the name of the advisory board member

- furnishing the answer shown. No limit is set on the number of questiona that may
he asked, and an employee may ask for information every day, if he 8c desirea.

A record jf kept og) all answers, catalogued fcr easy reference, un.l a card catalogue

- -shows whidh of the employees are taking advantage of this branch of the bureau.

Third objyet.— Preparing proepective employees for the service. -

The promation of desirable men and the elimination of undesirables creates a con-
stant demgnd for new material throughout the organization. The demand is perhape

)

greatest fgr: .
Station helpers, Signal men,
. . Operatorr, Freiﬁht house men, °
$ Agents, Clerks, .
Brakemen, ' Common Taborers. °

It ia the pu of this bureau in ita third object to assist in supplying men of iood
,reputation” ang character for vacancies of thia order, and where possible to train these
men as far as practical in the duties of their prospective work be@e their employment.

Qo
ERIC



- 5
102 EDUCATION FOR EFFICIENCY IN RATLROAD SERVICE.

To this end, applicationa for employment will be received by this bureau, preference
»  in all cases being given to dependents or relatives of employces:

The personal history of all applicants will be obtained, references investigated, and J
each applicafit required to take a physical examination to assure us that bo can pam”™ -
our requirements, if his record ia satisfactory and we wirh to employ him. * i

The names of all available applicants will be kept on file at the blireau, and any’
official wisbing help can apply to the bureau for it.,

- If satisfactory material is on hand, it will be furnished immediately. )

» _ This bureau, however, will not slicit posic.ons for applicants.  Réquests will have
to come from the general organization to this bureau‘if amistance in desired, and (he
interest of the bureau in the men fyrnished ceases when theyare employed, unless
later they take advantage of the privilege of the information or educational fentures.

Applications of experienced railroad men, when received, will also be looked up by
this, bureau and their names placed on file, although it is hoped that all poritions -
suitab.e Whiﬂ class can be filled from our own runke. T

.. The ndmés of student employecs making marked progress in their studies will be -

" placed before the general superintendent. for his information, and it is hoped that in -
¢+  this way men available for promotion will have a better chance to connect with vaean-
cies which they may be qualified to fill, and thus the necessity for going outaide our
ranks to fill such positions be still further reduced. g

Where practical to do ro, the elementary lesons of suituble courses may be sent 1o
‘applicants whom we think we will have use for in the future, so that they can be pre- ]
paring themselves to give better service when employed.

In additien to the foregoing, there will be established under thix third object schools
at the bureau’s offices for the preparation of student operators, brakemen, and signal-
service men by personal instruction. Students of telegraph schaols preparing for
Eositi(ms a8 student operators’ will on graduhtion from their course in telegraphy be

rought to Umaha and put through a coume of training of from two to four weeks in a
model local station fitted for this work.

This station will be equipped with the regular local station furniture and forus,
wires will be cut into an operatorys table; tariffs, tickets, baggage checks, time cakds,
etc., will be used to familiarize these students with the actual work they will have to ]
do when they go in service, and an instructor will direct their work amtl see that they
have the knowledge necessary to give satisfactory service before*they are sent out. N

The training of applicants for positions as brakemen in @ more ditlicult proposition .
but it is hoiecf that men can-be taught the operuting and block-signal rules, the signals,
how to pack hot boxes, and care for their markers and lanterns.

In addition to this, and probably most important, there will be instilled into them
the knowledge that honesty, sobriety, careful attention to duty, and the observance
of aH rules and regulations will assure them of a steady job and the right te hope for
future promotion. -

The training of applicants for positions in the signal depurtment will be accom-
plished by actual work on batteries and signal appliances, inetalled as a part of the
gchool’s equipment, and while this school in these branches will be ex herimental
there ia reazon to hape that the experiment will be a success, as proved by better
material furnished due to its establishment.

1 want to tell you somethingof the results sccomplished to date (September 24, 1909),

' and a little about our foreeast for the future. -
This bureau was announced to commence operation September 1. Since that date
there have been 157 applications for courses of instruction received from ew ployees
in the rervice. Of these 157 applications, just one has been impracticable. &\"hat i ;
mean by impracticable is where the man has wanted to be president or something of
that kipd. With this exception, the other 156 of these applications have all shown a
definite want on part of the employee axking for instruction. He has told what hix
positien was and has said he wanted certuin things that he could not get in any ather
way or had not gotten in other ways. We zather expected the percentage of applica-
tions that were not sensible to be high; that a good many of the younger men in the
service would ask for things that were beyond them, but with the exception noted
the correspondents have all shown a definite desire for some certain thing. .
The class of these applicants range from assistant auﬁ»erintendenw, train masters, {

. travelinﬁ:ngineem, and division foremen down throug the entire organization to
track laborers and engine wipers, and the courses gsked for have covered almost as
wide a range as do the positions of the men who ask for the courses. There have been

uite a few cases where tmen have asked for training outside of fheit departments.

hese, of course, are all being followed up, and courses will be ested, as outlined

*,in the paper, that will prove satisfactory to the student and which the advisory board
will feel justified in allowingstudents to take up. S !

o
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Under the second heading of questions that are asked of the bureau, there have only
heen twelve questions sent in so’far, and we feel aa soon as the men realise a little -
" more thoroughly the privilege'they have in ‘snking theso guestions that a.great many
g more will come in. 5 o : - : |

The questions asked have ranged from technical matters down to very simple things,
but I feel satisfied that the department will grow more and more as the men realize
thpydha've an oppottunity of having their daily questions answered as they ‘come to
mind.

Under the third object, we have regeived 64 applications to date Bom outside
parties; that i, parties not in the employ of the Union Pacific. I am very ‘sorry to
ray, however, that the ratio of applications from outsiders to applications from relatives
of employees is low. There have been 60 applications from outsiders who have sesn
‘newspaper write-ups of the ** Harriman " scheme, as it has been termed in the papers,
who have asked for information and expreesed a desire to take up work.in this school.
There have been only four a,l)plications to date fronrrelatives or dopendent members

v+ of employees’ families. 1t s hoped that assoon as the omployoesrenﬁ:e the ad vantage
offered there will be more of them who will have their relatives apply for poritions.
In other wordg, we are a whole lot rurer of an employee’s son, or sgme m r of his
fampily, than we-are of some boomer we know nothing about who'lhss no interest in
ata 'inE with the company. :

wokinfg into the futureof this department, the problem is such that it may turn into
a very big affair. We have a sufficient number of employees on the line who, when
they realize the advantagea that are offered, will take rome study or use the bureau in

- some way, so that we expect it to develop int6 a pretty big undertaking. The officials, .
however}{haverealized that it would develop into & big undertaking and they have not .
hesitated 1o go into it realizing the fact that, while we can notattach a dollarand cents
value tojinformation imparted to our employecy, still we all realize there is an actual
dollar anjd centa value to the betterment of the knowledge of men in the service. -

« Weco make s forecast of some future work. It is possible that we may be able to
cooperntié with the present apprenticeship. classes and put them on a broader basis,
ible that night classes will be established in Smn.ha at the burcat's school-
roonts for the assistance of the men here at this point.  We haveat 4he bureau office 4
the nueleus of a library of technical, rilroad, and acientific books. -We expect to
have grawing from the nucleus that is wtarted as good a library as can be gotten on
thase subjects, and from the courses prepared from time to time to secure-samething
that wil| be really valuable. It is possible that the library will be thrown open
even’ for use of employees at Omaha, and it is also entirely posible that some

B scheme l‘('imulnling these books over the system will be devised. That, I think,

however,} will be limited to the officials of the line, because such employees as want -
this in!olgnntion should get it throdyh the various courses,

Plans Buve been instituted to incue pamphlets from time to time and to deliver
courses of lectures at various points along the line. -, :
* In addition to the local and correspondence w.e’k that will be done, Mr. Siever,
awistant chief of this bureau, will devote considefable of his time to going over the
road, handliag matters which require personal attention. In this way we will be in
touch with work being done in all three departments, and while his time will be
devoted principally to the work of the local school here, in educating the atation
helper studentsin telegraphy and assisting with the other achool work, we plan to use
a certain amount of his timme, which will be devoted to matters on the road that can
be handled batter personally than by correspondence. Mr. Siever’s success in han-
dling the telégraph students, in apite of the many handicaps he had before him, makes
! us feel satisfied t‘hﬂt. we arc going to get something out of the school here in Omabha,
a where we can get at the boys directly and teach them the things that it is neceasary for =
them to know. : " . .
We are allowed to use the railrond mail for all correspondence relating to Union
Pacific matters, so there will be not éven the cost of postage to the men,

* » i L 3 L L] * LI

Mr. Pakk: Mr: Buell touched on one subiect I desire to speak about, which is
probabJy not a part of the school—at least will not be so considered. - It is the fitting -
of offi for. increased responsibilities. This is somewhat experimental, but our ]
‘f .\ ideag o far have been started in connection with one of the train masters, We have
»ppointed a substitute train master and taken one of the train masters who has now
been in the service a ?vm, and started him out on this new work by which he can ?In :
experience which will be.of value to him further along. He is now in charge of an
extra gang on the Utah divifion. As to his qualifications. He has been a conductor .
and had gome little track experience. He was given cho.ri of this extra gang and will -
probablv be so employed for two or Hiree months, at which time it is expected he will

Q ‘ . P . s
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take up, in connection with thé'school, a study of maintenance of way work. After he
... has gotten some ides of maintenance of way work, it is the intention to place him in
*one of the shope, assisting the gangs, to take down and set u& locomotives, and o other
. wark which will give him & more ettended knowledge of the machines used-in trans-

1 think there is no doubt, after he has been in the shop two or three months, he will

have a better knowledge of the locomotive than he had before. .

_ It will then be our intention to put him in one of the eccounting offices—perhaps
suditor of Kamenger accounts, eo that he will there obserfe reporta of conductors and
agents as they are coming in. . Attention will be called to errors they make and cor-

. vections that are necessary to be made from that office; and in that way he certainly

niust acquire-an inside knowledg;a of that of his eupervision. | g

“We then desire to pass him into one of the other accounting dﬁicee—‘)erhaps freight
: suditor and into the auditor of equipment account’s oﬂicei]and possibly a little later
. With one of the engineering parties on the road, and after his ?-ear has pdssed he will
be assigned to duties as train master in some locality.and one of the other trai nmasters
taken into the eame clase of work. i :
We want you to all take this plan back with you and &m it along down 'to the
egxmeea We want everybody to avail themselves of the opportunities that are
offered here, and we believe that through you it can be made a success and can be
made to help you all in your werk. . O
} . L. Park, .

& ' General Superintendent: N

*

Approved: . .
: A. L. MonLER, :
Vice- President and General Manager. 0 .
It will be noted that the plan is to make a sort of clearing house of . .
information with which the-humblest employee can have relations by
which he may be stimulated, and through which he may widen his
- view, enhance his efficiency for his present position or for that next

in line, and perhaps prepare himself for any job he may select which

may not be in the regular line of promotion with his present work.
; If not plready contemplated, it is possible that the student can here -
be measured up, and have a registry made of those measurements
d that would indicate his efficiency for any job in the service, and thus
put himself on the list of eligibles as openings occur. i

By calling it a bureau of information rather than of education an
informal character is preserved which invites perhaps more freely the
*ﬁ‘ . first advances of a diffident constituency. Such a department prop- .
" . . erly administered is in a way to supply the place of that personal
(i - relation which enables the awkward, backward, ill-fitted, or mis-
fitted to make the adjustments to an environment abstractly de-
scribed 'in a lot of inexorable rules designed to define the average P
situation for the average man. Some substitute of this kind the
- railroads must discover to take the place of the old personal relation
which can not now be restored to quite the degree known to the earlier
~~ railroader when the operating units were so much smaller. From the
standpoint of the railroad, sych an agency .as this offers the chance
for the elasticity in thie organization so often lacking to the great logs -

. of its efficiency. - A
" Apparently this machinery is also used by the railroad for recruit-
ing purposes, and here its usefulness is equally large.
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XI. HIGHER EDUCATION FOR R_AILROAf) CAREERS.

The adaptati.on‘of, higher education to the common uses of-life’

'is of comparatively recent date. It is not generally known that the

first degree-of civil engineer in any English-speaking country was
that bestowed upon the members of the graduating class of Troy
University in 1835—Iless than séventy-five years ago—and several
decades elapsed before the mechanical, electrical, mining, -and
chemical engineers were evolved. * : T

The early college. courses, leading to the degrees of bachelor of
arts and bachelor of science, were intended to be purely cultural—.
providing a man with the power to think clearly, but giving him no
specific application of this power to any particular ‘vocation. There
was 8o great a hiatus between the mere ability to “think straight”
and the equipment for & business career that the acquirements of a

,ollege training could not be easily traced over into the area of

results. The college man was counted theoretical, and his natural
awkwardness in the early stages of entering upon practical work
was taken advantage of by the man already in harness; who resented
the competition of tle newcomer. , It was only the exceptional man
who could overcome tyis unnatural handicap, and at his mature age
adjust himself to theJuninteresting routine of the office boy and
apprenti¢e. This trarsition the noncollege man had made already
on & basis of full equality with his fellows in his early teens. The
effort was all the more discouraging because the college graduate

‘was met at every turn by the universal prediction of ultimate failure.

The college man who really entered successfully on & railroad career
was generally one who enjoyed some personal relations with the'
management—relations that effected the adjustment between the
college life and the practical world, for which there was no regular -
provision in the railroad organization. In such cases how much of
the: aspirant’s success was explicable on the ground of favoritism .

- and how much lay in the inherent superiority of the college man

.

4.

was hard to determine, and the advantages of the college courses
were as far from vindication as ever.

The deadlock between the so-called “theoretical”’ and the ‘“ prac-
tical”” naturally was first broken by the engineering school. The

"problems of railroad construction - became so complex that they

called into play scientific method. The rule-of-thumb man could use
only a limited number of formule successfully, and could evolve no _
new ones. He built his locomotives and his bridges on the “cut and
try” plan, and evolved a practice which, more or. less acourately,
met the conditions with which he dealt. But the factor of guess or
uncertainty was far too great. No modern bridge nor latter-day .-
locomotive: could be built by such indefinite rules. Mathematics,. -

-
& .




TR ol e AN S
: R T A

LA

406° EDUGATION POR EFFICIENCY 13 RATLROAD SERVICE.

NAEh Py e S A R A A Ll S Pk et Taas S pros -
CREE SO L PR il F Ty A L ——

mechanics, desoriptive geometry, and scientifically evolved.formule
of strength of material became necessary. tools for the engineer and
master mechanic. The engineering school equipped the man with
these tools, and in the technical departments of the railroads this
man came,; to be absorbed into the service. By slow stages shop’
and railroad construction practice were reduced to statement and
exact formule, and were related to underlying general principles.
Exactly stated fact took the place of opinion, and drawings to scale-
with supporting formuls were relied on instead of working models
alone. - Engineering associations were formed where practice was
compared, a current literature was evolved, whereby.studies and dis-
cussions in scientific terms were disseminated. Almost uncon-
goiously the “‘practical’” man adopted the language and scientific
method of the ““theoretical”’ man; locomotives were no longer rated
in cars but in tractive force; bridge stresses were reduced to exact
computation; the templet of rail was scientifically evolved; the coal
that was burned on the locomotives was computed in heat units;
the water that was used on the locomotives was analyzed by a chem-
ist; exactness took the place of inexactness; general terms took the
place of local terms. Under these circumstances the properly trained
graduate of the engineering school has become the “ practical’ man,
and the untrained man the ‘“theoretical.” The railroad has taken
over the laboratory, the literature, and the method of the technical
sohool. In.this way the transition of the graduate from the tech-

i become easy.
- : * THE TECHNICAL SCHOOL.

2 The technical school is now-a well-recognized adjunct of practical
" . railroad operation. - The branches which specifically apply to rail-

road usagp are those of civil, mechanical, and electrical engineering.
"' 'These courses each occupy not less than four years. In most of the
" ~ schools the first and second years of the courses are practically the
same for all three departments, the tireory being that the broadly
equipped engineer should have thorough grounding in general engi-
neering principles, so that he can follow intelligently at least the
practice in fields of engineering other than his specialty. Thus, o

~ electricity is generally given, reenforced by more or less laboratory
. work and by a full equipment in advanced mathematics, to enable the
- student %o evolve and use mathematical formulse. To these subjects
are variously .added—for the civil engineer—astronomy, geology,

lurgy. A general technique is usually acquired.by some exercise in
drawing, shofp practice, and experimental method. 1In some colleges,

B
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b nical school to the technical departments of railroad service has ,

~ groundwork in the elementary theory of  physics, chemistry, and -

mineralogy, and like studies, and for the mechanical engineer, metal-_
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. a8 at Cmcmnatl, land surveymg is dquired of students in mechamcal
as well as civil engineering.

In addition to what we ha‘ ¢ called general or groundmg studies—
giving elementary insight into coordinate engineering departments
and an elementary knowledge of the sciences, ‘and which together
enable an engineer to relate his:own department to other fields and to

. haVe a reading knowledge of their practice—is a range of studies more
or less cultural, but in a broad sense special to the vocation, which
“for convenience we will call vocational-cultural. Such, for instance,
are special courses in economics, patent law, modern languages, espe-
cially English, with a view to public speaking and correct writing, as
at Stevens. The theory of such studies is to add to the strictly tech-
nical subjects of any given branch of engineering other studies that
are intended to be disciplinary, and also those which give a kind of
business and social outlook. At Cornell, for instance, a course in
political economy (three lectures per week) emphasizes the ‘‘econom-
ical value of the civil engineer as a director of industrial enterprises -
and his réfe in the industrial degelopment of the country.”

At Stevens Institute of Technology, in the senior year of the course
leading to the degree of mechanical engineer, the following studies are
taken up by means of lectures.and recitations: Commercial limita-
tions of engineering pructxce—an effort to impress the fact that the

“engineer must work in conformity with commercial cdpditions, and
.. by means of established business methods; the principles of account-
ing;. deprecmtxon 'shop cost; analysis of data; contracts, and the
law gaverning these, etc. But the courses are for the most part very
limited in this direction. The technological schools, generally speak-
ing, include more vocational-cultural studies than do the engineering
colleges of the universities, evidently recognizing that their students
are less likely to-have prepared for specialization in engineering by a
previous academic course, and hence stand in greater need of training
along lines broadening to the general intelligence. But even among
the technological schools, such studies are'frequently limited to work
in English (urgumentation emphasized) and modern lixnguages, with
occasional excursions into the realm of political science and eco-
nomics—as at the Worcester Polytechnic and elsewhere. Armour

Institute is exceptional in the number and quality of generally cul-

tuml subjects offered, its aim being specifically to afford young men

‘““an_opportunity to secure a liberal education.” Besides modern-

‘ language work with special emphasis upon Englmh the list of the
- cultural studies at Armour includes political science, history of recent

times, economics, business law, logic, psychology, and the phxlosophy

of the inductive sciences. Specml work in English literature and i in

the hnstory of civilization is. offered a8 electives to all atudents of

~...‘.°"8“‘°°"°8 R h
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The method of instruction pursued in all such institutions is the
text-book, the syllabus, the lecture course, the reading syllabus, the
recitation and quiz, the laboratory, and the school shop. The sub-
jects are presented to the student in orderly sequence that he may get
an intellectual grasp of them, and this he converts to practical appre-
hension by testing out practically, in laboratory and school shop, the
principles enunciated in the class room. This method is followed in:
order to accelerate the work; but to avoid making a mere unthinking
student who has acquired things by rote irregularly through the
course, the method is reversed, and the student is thrown upon his
own resources, to evolve out of practice here and there the principles
of practice and enunciate the theory. In this way he does not
become stale.

To the school work proper are added inspection tours to operating -

plants, cessional and special lectures by practical men, giving some-
thing of the atmosphere of routine work, apprenticeship courses, etc.
The students are encouraged to read technical magazines, the discus-
sions of technical bodies, and to have their own discussions.

UNIVERSITY OF CINCINNATI COOPERATIVE COURSE,

The University of Cincinnati has inaugurated an entirely new
departure in university work by the combination of the theoretical
. and practical in a unique way. They call it the cooperative engineer-
- ing course. Students taking this course, subject to the supervision
of the mechanical engiriéering department faculty, are regularly
employed in the industries of the city, under an arrangement whereby
_ they spend alternate periods in the shop and in the class room. The
practical work, as well as the theoretical work, is carefully planned in
advance, the dean and the professors conferring with the employer.
" This course has been expanded from four to six years.

. MASSACHUSETTS INSTITUTE OF TECHNOLOGY—OUTLINE OF CQURSES.

A fair sample of standard technical courses in civil, mechanical, and

electrical engineering is offered by those at the Massachusetts Institute

of Technology.

FIRST YEAR.
[c to several 1 $

Firat term (common to all courses).—Mathematics, plane trigonometry, inorganic
. chemistry, descriptive geometry, mechanical drawing, free-hand drawing, French,
- rhetoric, and English composition, military science, physical training.

- .8econd term (common to civil, mechanical, and electrical engineering courses).—

Mathematics, inorganic chemistry, descriptive geometry, mechanical drawing, free-
band drawing, French, English, United BStates history, military science, physical
training. -
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. . X 3
Civil engineering. :
FIRST YEAR. (Beesbove.)
S8ECOND YEAR.
First term. : :.x‘;':&':“ ! Second term. :]x m.'
] -
Surveying and plotting...... 90 | Burveyin,
MA o}:xnuen 45 | Topogrs 4 §| g ;3
Spherical trlgonomo'.ry 0000 10 Ilnthem ................. 45
Physics: Mechanics, wave . Physics: Blect.rlclly,opllca... 78
ﬂol y ................... 75 | Physical lsboratory. 30
.............. 30 | Applied mechanics, 48
uve geometry. . 60 | Btereotomy 60
Engl llmture.... 0000 800 -30 | English literatu 0
).uropun U3 70000000000000000600060000 30
(Bummer reading.] v
THIRD YEAR.
. Hours of . Hours of
First term. exercise. Becond MT' ox
Raliroad enxlneerlng Fleldwork and Rafiroad engineering: Fleldwork and l .
drawing.....coovvieiiiiiiiiiiiiiea., 90 drawin, 105
H way englneerlng.. 15 | Advanced survey 30
Advanced surveylng 30 | Astronomy -and es; 45
Dynamical geology...... 30 | Theory of structures. . .. 45
Btmctunl and field geology . 30 | Materlals.................. 30
Physics: Heat........... 15 Bulldlngswnumd lthology ¢ 30
Physlml laboratory... ... 15 | Btrategraphic geology..... 15
Dy ric 30 | Testing materisls. . ....... 30
Apﬁ)lled mechanics...... 60 | Businesslaw............ 15
tical economy....... 5 45 | Qeneralstudies. .. ... ..l T
(}eneml studles............ooooenn..
FOURTH YEAR.
Hours of Hours of
- First term. exercise. Becond term. Hours
Theory of structures; Brldgu and aimlhr Theory of strucmm Bridgel md ulml- [}
structures....... 45 lar structures.......
Bridge design... . 80 Advnnood structum
Foundations... 15 | Bridge design. ........
Theoretical hydmuuca aoo 45, | Steam englneering .
Bteam engineering..... .. . H gdmullo Iaboratory.
l-,nglnee g laboratory.............. O S -
Options. - Optiona.
Sanitary and hydraulic engineering. .. 60 Hydraulio en neerlng. o .. oopoc 45
1 Bynmulsc mes)s’uremenu 20 l.{ Hydraulicand sanitary En 30
Ratm.d 3nglneerlng. .ee ;ﬂg ?1“} uryocl:'nee and publlc ealt :g
Iroad designing................... allroad engineering........... s
E | 2.{ Rafiroad & going. oo oLl :
i
. Mechanical engineering.
FIRST YEAR. (Bee above.)
SECOND YEAR.
IS =
" |Hoursot Hours of
First term. ’ exercise. 8econd term oxe
Cnrpentr( and wood tuirning 60
tive wr{u (3000000 g
30
30
80
5 o
75

sluseEEE
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. Mechanical engineering—Continued.

, ' THIRD YEAR.

Hours of ' Hoursof .

First term. exercise. | . Becond term. | ex‘:l:?h:.

- =0 coo ot o 0 @ . e —

Applied stechanics ; ' 45 | Applted mechanics. ... .......ocon.... ! 15

hematios 30 | Applied-mechanics laboratory o 25

1 Forging....... 60 | Business law ' 15
General studi . 45 | Eisctrical enginee 30

Michine drawing. ! 5 | Englneerin | 15

- Metallu rﬂy of fron. . i 5 | Forging: h({; | 00

Phyrd bonlory e 15| Generalstu H 7%
H 00 15 | Heatlag and ventilation.. qQ 13
Po tical eoonom ............. o 43 | Mechanical - engineering dmwlng and
un;inearlng. “Thermod ynamlw ..... 45 | boller drawing. ... 90
Use of aurveylnu instruments
. Bteam engincering: Bollers.............. . 60
FOURTI YEAR.
i Hours of . Hours of
Fidt term. ) | exercive, Second-term. ox "m‘:'
. Applied mechanfes. ...................... | 45 | Engineering luboratory.................. 60
hine-tool work. . . o 60 | Foundations............ 500 25
Dynamica of muchines, . . 25 | Hydraulie motors. ... e 30
E ectrlml-englneerlng laborawr oot 30 | Industrinl management................. 10
Electrical enpnee n . 20 i Machinedesign......................... o0
ring ‘iy . .l 60 | Machine-tool work . ..................... 00
oundry. od] 30 | Powerplantdesign...................... 60
Machine deaign. ... . 90 | Theuts.
Theoreticsl hydraitos. .. .1 111110 | »
Options. @ S Options.

" 1. Marine engineering. . 25 | 1. Marine englneering........ 40
2. Locomotive enginee 25 | 2. locomotive construction. . 40
3. Mill engineering. 25 1 3. Mill enginecring and drawl 40
4. Heating and \entllntlng .. 25 ! 4., Heating and ventilatin 40

° 5. Steam turbine engineering............. 25 ! 5. 8team turbine engineerin 40
Electrical engineering. .
FIRST YEAR. (8eesabove.)
BECOND YEAR.
i : | .
Y Hoursof ; . Hours of
Firet term. exercise. | Second term. ‘ exerclsed
Physics: Meohanics, wave motion, | Phystes: Llectricjty‘%nlm ............. : 75
K. ~u'my. 500000008000003060 000006600000 | 'ig Physical labonwry echanics, optics. .. 30
..................... 500000060000 10
‘Mechanical-engineering drawing. . 0 Kechnnl.um and valvegears........
Mathematles. .......oocevnennn. 45 Mechanlml-enginecrlng drawing...
Docﬂptlve geometry..... Boo 45 | Burveylng.................oilll
Jolnery aid pattern work or m 60 | Mathematlcs..
QGerman or Frencha 30 Powa: and {ts trans
English literature, 15 np& mechanics. ...
- European ry.. 30 1 tumlng or joln
Engllsli 'liie'l:ifliii h'lx'ti.wmposltﬁif:.. .
~a8tudents continue durlng um term uxe Imgu-ae that they ntudbd during the first year.
0 , [(Summer reading) .
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Electrical engineering—Continued
* THIRD YEAR.
- = a
. |
Hoursof | Hours of
Flrst term. exercise. Second tertn. exerciaey
Physlcs: Heat 15 : Elementa of electrical engineering....... 15
Physical laboratory: Heat 13 i Electrical engineering laboratory 44
+Elementaofelectrical enflneerlnx ..... W | Alternating currents. .,......... .. 45
Electrical measuring (nstruments an Technical electrical measurements. . .. ... 30
.10 | Standardizing laboratory and electrical
15 laboratory 50
a0 | Bteam en g 60
40 | Machine drawing. .. 00
Apﬁ)lled’ mechanics 4 | Mechanical-engineering inboratory 20
Political sconomy....... | 45 1 Bu a3 15
General studfes........................... % * 45  Qeneral stud 75
’ .-
¢ FOURTH YEAR.
: Hours of Hours of
Flr?t term. ' exercise. Second term. exercise,
Alternating-current machinery........ ... 45 | Alternatingcurrent machinery. . ... .. [ 45
Electrical-engineering  laborat and Electrical - engineerin
reports............. GP00QO0e 00000000 . N reports. ........... 40
Electrical light and transmission of power. 40 | Engineering lahorato 445
Journal meetings and excursions.......... M | Suationary structires . 45
Technical electrical measurements and Hydraulic engincering. . .. 0
ardizing laboratory. . 40 |"Thesls............%...... ..| 90 10 150
Theoretical hydraulles. .. W | Optional studfes. ....................... 120 t0 170 .
Engineering lahoratory. 44
] Economics of corporatiol 30
hesls................... &
Optional studies.......................... 30

Massachusetts Institute of Technology is conspicuous for the num-
ber of successful railroad men who are among its graduates. Presi-
dent Tuttle, of the Boston and Maine Railroad, is credited with the
view that the work there done is sufficiently specialized to railroads
¢ - for practical purposes, and he therefore is ot among the number who
+, urge a special railroad engineering school. The specialization for

railroad work offered at the Massachusetts Institute of Technology is

as follows: ‘
Department of Civil Engineering.

\ Railroad engineering.—This course consists of a thorough study of curves and earth-
work and their application in location and construction. The first term is devoted to
the mathematics of curves, with applications to the location of railroads, highways,
sewers, pipe lines, etc. The second term is devoted principally to the methods of
staking oyt and computing earthwork. Recitation work predominates, particularly
in the first term, and many problems are assigned for solution outside and in the class
“room. The applications of this course are further enforced by the following couree. i
Railroad drawing and field work.—In the first term a survey is made for a milroad .
) - some 2 miles in length. The reconnaissance is followed by the preliminary survey
and the location, and the work is conducted according to the methods of modern prac-
tice in laying out railroads. Upon the completion of the field work the line is plotted
from the notes taken. In.the second term, the field work consists in laying out curves -
of various kinds and in staking out earthwork; while the drawing consists in the con-

i “struction of the profile of the line surveyed, and of practice in adjusting a line of rail-
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md upon a contour map, with computation of the eart.hwork and the preparation of a

“mass diagram " for the determination of questions of ‘‘haul” and of ‘“borrow and
mw ”

Ratiroad and highway designing.—A course, including problems in contour location;
the proportioning of culverts and waterways; the design of track work, yards, station
grounds, interlocking signals, and other practical railroad problems involving the
nppllcauon‘ of principles. Each student is ngen a different problem to solve, and the
work is critically corrected and discussed in detail. .

A further course in railroad engineering, given in the fourth year, conmdem mainte- .
nance of way; the economics of railroad location, with a critical study of train reeist-
ance, and the influence of grade, distance, curvature, and rise and fall; rolling stock
and motive power brakes; signals; yards and atations; tunnels, and street railroads.
The object is to give the student a comprehenmve knowledge of ranlrosd and street-
railway engineering.

Specml attention is given in another fourth -year course to queations of economica in
the various operations which arise in the construction and operation of railroads.

Doputment of Economics and Statistics.

Economics of cor porations.— (-A course treating of tho nature of corporations and their
legal development, accounting, valuation of bonds, holding companies, lighting com-
panies, street-railway franchises, and the taxation of corporations.

Railroad economics.—Lectures and recitations and special investigations under the
supervisién of the instructor. The method employed is both historical and compara-
tive, and each questios is discussed, o far as practicable, in the light of European as .
well as American experience. The following are some of the topics covered: The

" history of railroad development in the United States, methods of financing new roads,
character and coet of construction in different countries, competition and combina-
tions, public service, rates and fares, freight classification, methods of accounting,

_ reportsand statistics. Special attention is given to the relation of the railroads to the
" Btate, and students are encouraged to investigate problems connected with govern-
ment regulation and control.

Department of Mechanical Engineerlng

Locomolive engineering.—Lectures and recitations. The option in locomotive con-
struction begins with a careful study of the form and proportions of the details of the
more usual typesof locomotives. Setsof complete detail drawings of modern locomo-
tives, both simple and compound, are used for this purpoee, a considerable number of
such drawings having been furnished to the department by different locomotive
builders. While most of these are American, nevertheless consideration is given also
to those of foreign construction. The students make caleulations of the stresses to
which the various parts are subjected, and thus learn to determine the strength of the
different members, modern locomotives being used for this purpose. A study is made,
also, in some detail, of the compound locomotive, of train resistance, of air brakes, of

- heating cars by steam from the locomotive, of the modes of conducting locomotive
tests, of the economy and performance of both simple and compound locomotives, as *
nhown by tests, etc:

" Department of Bloctriul Engineering.

Electric railways.—A course of 30 lectures and quizzes in the second term of the fourth
. year, includinga discussion of the construction, equipment, and operation of different-
#: - types of electric roads, together with related problems in power transmission aad the
¥ mechanical engineering of electric power stations,

et L
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‘ Organization and adiinistration of public-service companies.—Three hours of lectures
or conference per week through the year, accompanied by extensive assigned reading
and examination of operating records. The cqurse treats of tho relations of public-
service companies to the governments and to the people, the methods of organizing
* public-service companice and the legitimate expenses entering into the cost of organ-
ization, their management viewed especially from the commercial aspect, and the
legitimate functions of such companies. Certain aspects of the subject are discussed
I by the department of economics, particularly from the point of view of public intereet.

At Cornell and Purdue universities the specialization in civil,
mechanical, and electrical railway engineering courses is carried
further. At Cornell specialization for railroad purposes takes the .
following form:

CORNELL UNIVERSITY—OUTLINE OF COURSES.
Railroad Engineering (College of Civil Engineering). -

Field work includes laying out of curves, turn-outs, ete., and the staking out of
structures in addition to making the reconnaissance and the preliminary and location
surveys for about 5 miles of railway in the Inlet Valley. Work cross seclioned and
position ‘of structures determined. Drawing map, profile, and plan of structures.
Earthwork computed from cross sections. Estimates on quantities, costs, etc. Recita-
tions and lectures take up field problems, computation and cost of earthwork, subgrade
and track structures, track work, economics of railway location and operation.

Railroad maintenance of way.—Construction and maintenance of track and accessory
structure, gradicnts, and alignment. Design and maintenance of yards and terminals.

Railroad operation and management.—Qrganization. _ Relation of managerhent and-
operating departments to construction and maintenance. Block signaling and inter-
locking. Rapid transit. .

Railroad construction and maintenance.—Economics of location an:l construction,
with construction, strength, and durability of track structures. Maintenance and
operation. -

Department of Railway Mechanical Engineering (Sibley College of M.echnnial :
’ Engineering). o

Courres have spec‘ial relation to design, manufacture, service in operation, repairing
and triale of locomotives and other rolling stock and their equipment, and with the
.problems of other kinds of machinery in railway opecration. Designed especially for
young engineers trying for mechanical departments of railroads, and positions, ulti-
mately, of superintendents of shops and motive power. Also for locomotive and car
builders; managers of *“contract shops," for the railway supply business, as mechanieal
engineer, superintendent of works, traveling agent for supply and manufacturing
firms, C . .

Locomotive shopwork.—At least one summer’s work in constructing or repairing
locomotives is considered necessary previous to the railway senior year. Shops for -
the above are situated in all sections of the country. Satisfactory examinations, how-
ever, will be accepted in place of shopwork. . . : _

Railway machinery (firet term).—Transportation as a whole: History of steam rail-
ways. Railways and the business public. Typical roads and systems examined |
analytically and synthetically. Deductions made.

Railway organization.—Charts of different methods for the analysis of the efficiency
of same. Duties and relations of the several genieral and special departments., Influ-
ence of methods and aims of one department on another.

148§3—10—8
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Mechanical department.—Scope, personnel, duties, and methods. Specialized sub-
divisions. Larger problems anq the future. Opportunity of electric traction. Loco-
motive and car repair shops and locomotiye terminals. .

Locomotives {second term).—Deeigning, manufacture, testing, repair, etc., of loco-
motives, tenders, care, and accessories. A special study of the locomotive.

-Designing.—Problems adapted to future work of student and made practical. Sev-
eral thousund railway blueprinta in use. i

Railway club.-—Special papers and reporta. 8

Locomotive testing.—Instruction tta of engines in use (courtesy of Delaware, Lack-
awanna and Western Railroad).

Locomotive engineering.—General principles of all locomotive denigning.  Types.
Maximum hauling efficicncy, minimum expense, etc.

* In the department of electrical engir‘\eering the following groups of
subjects have special bearing upon training for railroad service:

Elements of electric-railway practice (clective).—Lectures on apparatus and construc-
tion involved in electrical railway systemes, i. e., car equipment, trucks, motors, con-
trollers,” bodies, and accessories, overhead construction, third ruil, conduit, ete.
(Comrse applies general laws of electrical engineering to railways.) Relation of electric
railways to public and finance: : -

Electric railways.—Lectures. Theory of train movement—chanucteristic curves of
railway operation. Practice in plotting time-speed curves, motor-heating curves,
railway-load curves, drop in transmission lines, ete. Inspections of local equipment
of power house and substation, track and overhead construction, construction of cam,
administration of car barne, ete., of local railway.

At Cornell University, in connection with the mechanical engincer-
ing department, arrangements are made with the railroads whereby
about 30 shops are open each summer to the students for three
months’ work. The wages more than cover the expenses, and some
60 to 80 students annually avail themselves of the opportunity
offered. The instructors urge this work because it develops character
and self-reliance and better class standing.

PURDUE UNIVERSITY.

In a similar way with Cornell, Purdue University has highly devel-
oped railroad mechanical engineering and civil engineering courses.
It adds to “ts specialization for railroad work-a very elaborate railroad
museum and testing plant, which has been conducted for the uses of
the university and for research work in conjufjction with certain of
the railway mechanical associations. Because of this expert service,
and because it has become especially strong in the personnel of its
department of railroad mechanical engineering,“Purdue has been one
of the first institutions to develop an intimate relation with practical
railroad men, and a large number of its graduates have successfully

entered railroad service. =
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XII. SCHOOLS OF RAILROAD ENGINEERING AND ’
ADMINISTRATION.

In differentiating the work done which is specialized to railroads
we have noted the successive concessions by the civil, mechanical, and
electrical engineering departments to railroad needs. In this way
has been evolved a railroad specialty in civil, mechanical, and elec-
+  trical engineering, but merely as a specialty or phase of the broader
field of engineering when it occurs. -Such work leads, of course, to
the degree of mechanical engineer, civil engineer, or electrical engineer.

UNIVERSITY OF ILLINOIS—ADMINISTRATIVE AND ENGINEERING
’ " COURSES.

The technical graduate has been found, in railroad practice; to have
practital work in life involves organization, administrative methods,

.-road operation has not been lack of technical skill, but administrative
inefficiency. Quoting from the bulletin of the University of Illinois:

In milway work, as in other ficlds, one ix reldom selected for an administrative posi-
Aion solely because of his technical professional attainments. His promotion depends
rather upon his ability to grasp and properly evaluaté all phases—financial, technical,
and cconomic—of the problems presented for hin solution. The effort is therefore
made to emphasize this point of view and to stimulate interest in these directions, not
only by the method of presenting the technical work but by the incorporation of other
than purely technical subjects in these courses. Toward this end there is included,
for example, among other general subjucts in the engineering courses, such work as
econamics.

The result of this has been a recent departure in the organization of
the university work. At the University of Illinois, for instance,
and also at McGill University the engineering courses, with a special
railway transportation course, are gathered into a railroad depart-

the bulletin: .

Since 1900 the college of engineering of the Univemity of Illinois has offered a
course in railway mechanical engincering and has carrfed on experimental work
relating to steam-railway praotice. In 1906, in fuller recognition of the needs of train-
ing for railway service, there was established a school of railway engineering and
administration whose function it is to coordinate the various facilities of the university
80 a3 to provide specialized training for all branches of railway service and otherwise
to further this work. In developing this plan there was created in the collgge of
cngineering a new department of railway engineering; and the department of eco-

- istration courses in milway traffic and accounting and in railway transportation.
training which shall prepare men to become efficient workers in the financial, traffic,

and operating departments, as well as in the engineering departments, of both steam
and electric railways. .

k i

devoted too much of his time to merely engineering problems. His -

and highly complex sociological problems. The weak point in rail- °

ment. In the case of the University of 1llinois we quote again from -

nomics of the.college of literature and arts has added to ita courses of business admin-

It is the purpose of the schiool of railway engineering and administration to provide:

e
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;.

The first effect of such coordination of subjects is to give to the
railroad engineering work more distinctly. the quality of a railroad
course, and next, very naturally, to suggest the possibility of a
purely ad"mmxstratlve railroad course ““with enough of technical
engmeermg work to give an understanding of the problems arising

~ in the engmeermg &partnwnt ”

Quoting again: _ »

In modifying the regular enginecring courses to make the ne:w railway engineoring
courses, care has been taken not to sacrifice any of the time devoted to the study
of the fundamental sciences. Changes have been made simply by substituting for

‘some of the special technical work of the last year other special railway .subjects of

oqual educational value, but of such a nature as to introduce the student to same of
the problems later to be encountered in practical nulwuy work. The railway engineer-
ing courses are therefore but little more specialized than the regular ongmeermg
courses. Students who successfully complete the railway engincering courses receive
the degree of B. 8. in'either railway, civil, electrical, or mechanical engmoermg
Ravlway administration. —The courses in rnilway traffic and accounting and in
railway transportation aim to prepare men for service in all depan.men!s o railway

wotk other than the engineering and legal. Each course is four years in length and

is framed 80 as to give wide knowledge and traliilg in the specific matters which
relate to the organization and operation of all departments of railway admiiistration,
while at the same time giving the student a liberal education. ’

The course in traflic and accounting may be considered the general course in railway
sdministration, in which the. student without any special predilection for the oper-
ating service of the railway will naturally regmter A sound knowledge of the funda-
mentals of political economy and finance is insinted upon in this course, while the
studen( is also familiarized with the leading features of modern industrial and com-
‘mercial organization. Anadequate umnmg in costand industrial accounlmg, trustee
and railroad accdunting, and auditing is required. The coume in transportation,
while still demanding considerable economic training, includes certain courses of
the college of engineering.® Theoretical and applied mechanics, based upon two
yeare' work in university mathematics, forms an important part of this technological
work. Short elementary courses in steam engineering, surveying, sand graplnc slatica
are included. This work is by no means intended as a training in engineering, but
aims at giving the student some acquaintance with general principles underlying
the work of the maintenance of way and motive power deputmenu Trainmasiers
and division superintendents, men not necessarily trained engincers,- will be ablo
to discharge their duties all the more efficiently by reason of such training. Thirteen
semester hours in physics and chemistry also form part of the requirements df the
course.

The special railway work. of both the traffic and accounting and the transportation
courses commences, in the first semester of the third year, with the history of the
development of the railway system of .the United States, with which is associated
for the present g review of the present methods of internal organization. This is fol-
lowed by a course upon important economic problems connected with railway finance,
traffic, and political relationship, and the tninmg thus obtained is made use of in
studying intensively the railway situation in"some foreign country. Concurrently

with these courses the student takes up in clase the study of the organization’ and -

methods of the freight and passenger traffic dopu-tmenta and of the operating depart-

‘ment. In his senior year each student is required to give apecml attention to some

particular problem of milway policy or operation, embodying his work in the form of

-
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-
8 thesis. In the course in transportation the student is furthermore required to take
a course on locomotives and one on railway tests. ’

Students successfully completing the course in railway traffic and'accounting or in
railway transportation will be granted the degree of A. B. in milway administration.
[This is & new degree.] :

McGILL UNIVERSITY-SCHOOL OF TRANSPORTATION.

At McGill University, in Montreal, there has been established, as

at the University of Illinois, a school of transportation, in which are
grouped the several railroad engineering courses. The head of the
department is a former mecMnical engineer of the Boston and
Maine Railroad. Tis policy is to supplement the work of the regular.
teaching staff by sessional lectures ‘on the operating, accounting,
and traffic side. Students are expected to work with the railroa

in the sununer months, and they plan to continue with the Gran

Trunk or the Canadian Pacific Railroad Company (which are the
special patrons of the course) after graduation. ,The courses for the

" various engineering degrees are practically the same for the first

two years, and the spdcialization is made in the third and fourth
years. The particular departure is in the course -looking to service
in the operating or executive department.

- McGill University.

APPLIED BCIENCE. \

. First year.
Algebra. Lettering.
Descriptive geometry. Physics. :
Dynamics. Physical laboratory. ...
English. : Shop work.
Free-hand drawing. . Trigonometry.
. Geometry. Burveying, field work.
Second year.

Analytic geometry. Mechanics.
Calculus, _ Mechanics of machines.
Chemistry, "~ Physics.
Chemical laboratory. Physical laboratory.
Mapping. Shop work.
Materials of construction. Surveying.

- Mechanical drawing. Surveying, field work.

> .
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. Third year—Department éj ratlways. -

Lectures per week. ,L.°nb°"n mw"‘:

Subjeot.

First Becond First | Second
term. term. term. term,

N g ;
Fourth year— Department of ratbways.

Laboratory, eu'

' Lectures per week. perlods per week.

Subject. — b &

First | Becond First | Becond
term. | term. term. term.

Third Year (Operatiug and Executive).

[Economics.—Economic theory, with special reference to the organization of moderp
commerce and industry, railways and their development; eseay wntmg, the prepara-
tion of reports, and discussion of practical problems.

Engineering law.—This course is intended to present such an outlme of the law as
will be useful to engineers and business men. Among the main topics may be men-
tioned the general law of contracts; commercial paper; sale, lease; agency and part-
nership; joint-stock companies; insurance; and carriers by land and sea.

EBnglish.—The proparation and criticism of reports on stated subjects, the’ objoct
being to acquire a clear and acqurate style.

- Foundations and masonry.—Borings; bearing power of soils; piles and pile driving,
conmte piles; footings; grillages; underpinning; foundations under water; coffer dam,
open dredging, pneumatic and freezing processes; estimation of quantities from draw-
ings; estimates of cost. Strength of materials must be taken concurrently, or the
student must have equivalent preparation. -

Freight service.—Freight department orgmimt.ion, recorda and atatmhcd’-—a full

0. o0 “gogo
v s

«.r S te ;i(\ bae S i




o5 T .
ok L P LA

ENGINEERING AND ADMINISTRATION. ~ - 110

Mechanical engineering laboratory.—Experiments relative to the pressure and tem- .
perature of saturated steam, gauge testing, valve setting, trials upon steam engine, .
air gompressor, steam pumpe, and gas engine, boiler trials, and air-brake work. This
course is supplemented by visits to power plants and locomotive shope. i

Reilway engineering.—History of Canadian railways; the railway act of 1908; the
conditions governing projected railway linee; the railway corporation; effect of loca-
tion on volume of traffic; estimate of probable traffic; ecanomic consideration of dis- .
tance, curvature, and grade; relative importance of grades; train resistance; equip-
ment; limiting grades and curvature; trunk and branch lines; the reconnaissance for
route; organizalion and equipment; mape and office work; location; curves; virtual ,
profile, maximum grades; ruling grades; rise and fall; cross sections; estimates and =
computation of quantities; comparison and capitalization of two lines; cost of sur
veys; construction; earthworks; form of excavations and embankments; earthwork
surveys; computation of volume; formation of embankments; computation of haul;
cost of earthwork; trestles; pile and framed trestles; floor systems; openings; culverts
and minor bridgee; ballast; rail; rail fastenings; ties; switches and croesings; switch

" construction; mathematics of switch design; miscellaneous structures; yards and ter-
minals; drafting from notes; the paper location of a railway; maps and profiles; earth-
work disgrams; switch design; yard design. . :

Railway mechanical engineering.—Elementary course on the steam engine, steam
boilers, power-plant equipment, steam turbines, gas engines, compressed air, and
elementary locomotive construction and operation. . . "

Railway organization and elements of accounting.—Orgsnization and work of the
various departments; duties of officers; accounting. s :

Strength of materials.—This course deals with the fundamental principles of the -
strength of materials. It includes the following: Stress, strain, resilience, and the
elastic properties of materials used in construction; bending moment and shearing
force diagrams; strength, curvature, and deflection of beams; continuous beams,
cantilever beams, and the like; simple problems on rolling loads; the strength of
shafting; epiral springs; bending combined with tension or compreesion; elementary
consideration of compound stresses; distribution of shearing stress on various soc-
tions, etc. . , - |

Structural engineering.— Problems in the design of beams, plate girders, columns,
roof trusses, knee bracing, etc.; working drawings; reenfqpced concrete; eetimates of
quantities; estimatee of cost. ’ :

Shorthand.

Telegraphy. -

Fourth year (Operating and Eiecutive).

Accounting.—The principles of accounting, a development of the course of the third
year. Earnings and expenscs; shop material and cost; labor and methods of paying
for eame; statements, their nature and value.

Economics.—Transportation economics, including the theory of railway rates, rail-
way commissions, taxation of railways, government ownership and control, the treat-
mentof traneportation problemsin Furopeand America, etc. Attention will be paid
to questions closely connected with tranéportation in Canada, such as therelative
powers of the Dominion and Provincisl governments, the tariff, immigration, govern-

* ment aid to railways, public lands and immigration. Eseays connected with the .
above questions will be required. . ’ g

FElectrical engineering:—Laboratory for third-year students in mechanical engineer-
ing and fourth-year students in_civil and mining engi eering and transportation.
Includes teste of direct-current metering and contro devices, dynamos, motors,
bocsters, motor generators, and constant-current machines; experiments on variable : |

- current flow in ¢ircuits of different kinds; tests of alternators, synchr ous motorsand. -

/. . converters, induction motors and transformers, © .
- . ! THES ? Faee
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'Engluh —Contlnmng the work of the third year. - .

Freight service.—An extension of the work of the third year. This course involves
a discussion of thé broader problems of the freight-traffic department.

"'Operation.—Organization of conducting transportation department; the develop-
ment of train dispatching in America; the development of the control of train move-
ment in Europe; conducting transportation expenses; standard time; the American
Railway Association ; formation of time tablee; standard train rules; rule for movement
of trains on single track; rules for trains on double track; general rules covering the

¢ operation of traine and handling of freight and pessengers; clearance cards and other
" blanks; station service; yard service; road service ; duties of dispatchers and operators.

Signals.—Block signaling; manual systems; automatic systems; estimatesand plans.

Interlocking.—Economic considerations; the different forms of mechanical inter-
locking machines, the locking sheet, dog charts, the lead out, the ground connec-
tions, switch and signal connections, the cabin, power machme, electm-pneumatnc,
“all electric costs, interlocking of terminals and yards; electrical apparatus in connec-
tion with mechanical machines, construction and mamtennnce, organization of signal
department, records and reporta.

Drafting.—Design of croesing lay out; makmg of locking sheets and dog charts;
block-signal location plans; design of awxwh and signal connections.

Passenger service.—The passenger department—ita organization, methods, and gen-
eral principles governing passenger business; baggage system; mail and express.

Physical geography and climatology.—Geographical subdivisions of the country;
mineral areas; timber belts; wheat areas and water powers; irrigation; climatology,
and ita relations to occupations and eoil products.

Railway law.—This course is concerned largely with the railway act, and a general
outline of the law of common carriers. Special attention will be given to such sub-
jecta as expropriation, damage suits against railway companies, ‘and the more usual
forms of contracts with carriers. -

Railway mechanical engineering.—Locomotive tractive power; train ream.ance ton-

nage rating; locomotive testing; comparative costs of locomotive operation; boller
incrustation ; chemical control of water-purifying plants; determination of hardness,
acidity, etc.; fuel handling, location, design, equipment, and organization with
reference to roundhouseu and railway shope; mechanical engmeenng requirements at
terminals.
" Railway engineering.—Interlocking; block signaling; records and reports; main-
tenance of way organization,accounts, and programme for expenditures; track main-
tenance; tie renéwals; ballast renewal; relaying and renewing rails; track tools; work-
train service; steam-shovel work. -

Electrical  railways. —Economic considerations; preliminary surveys; determination
of echedules and equipment; details of location; details of construction; power-plant
location; organization of operating department; maintenance of track structures.

Shorthand. :

. : Telcgraphy. o g
i ' 5 Shopwork. '

Shopwork includee work in the ea.rpenter shopand pattern ahop, smithshop, foundry,
and machine shop.

The course'in shopwork is intended to afford some preparation for that study of
" workshop practice on a commercial scale which every engineer has to carry. out for
_himself. With this end in view, the student works in the various shops of the depart-
ment, and completes in each a series of practical exercises. He thus obtains some
knowledge of the nature and properties of the various materials he employs; he
. receives systematic instruction in the use and care of the more important hand and
. *vhachine ‘tools; and he acquires. oomo manual sknll 'l'ho {nstruction ums obt-ined
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. must, however, be continued and supplemented. For this purpose students are

" expected to spend the gredter portion of each long vacation in gaining practical
experience in engineering workshops outside the university. "

One of the sessional lecturers is & general passenger agent. As an .
illustration of the practical character of his course, we append an
excerpt from a set of examination papers:

Passenger Service.
5 oY FOURTH YEAR.
First paper.
1. (a) From what two sources do milway companics derive their revenue? ¢

(b) Which is the more important of the two from the standpoint of revenue? )

(c) Besides revenue directly derived from transporting passengers, what various
items of income are ususlly credited to passenger earnings?

(d) Why is it not practicable to arrive at the net earnings of any railway on pc}aaenger
traffic? : -

2. (a) What is the officer at the head of the passenger department usually called, and

what in a general way are his duties? ) 2

(b) Describe the general organization of the passenger department (head office) of

a railway. 2 .
3. (@) What may be considered a prime factor in establishing the rate per mile for
passenger traffic? .
(b) What is the prevailing rate per mile in Canada? ’

.(¢) How are passenger tariffs figured? )
(d) What is the difference under the Canadian railway act between a standard and -
a special passenger tariff? -~
(¢) Wherein do local, interdivision, and joint paseenger tariffs differ from each
other?
4. (a) Describe briefly the “‘life” of a railway ticket.
(b) What is the difference between & local and & coupon or interline ticket?
(c) What is a ‘“‘chart of forms?”’ B
(d) What are some of the more important features of the contract of a coupon or
interline ticket? : . .
, (¢) How do railway companies obtain payment from each other for the value of -
through tickets issued over their lines? .
(/) How are passenger riites divided betwoen the different participating lines?
(9) Explain the difference between *‘pro rata per mile” and *pro rata per rate.”
5. (a) What are the general principles which govern the making of excursion rates?
(5) How are conventions handled?
’ Second paper.

1. (a) What have the officers of the passenger department to do with the train service
and equipment? B -
(b) What is the general effect of electric railway competition on the pasgenger -
- business? ) oo
"2. (a) Who usually has charge of the advertising of & railway?
(b) What forms of advertising are most commonly used by the railways?
(c) What are the salient features of an ®ffective advertisement?
"(d) How are time-table folders prepared? . T 2
3. () What quantity of baggage is usually carried free with each pasmenger on this
continent? -~ - : ° A
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(d) What apecial allowance do commercial mveleu get in Canada, and why none
in the United States?
(¢} What articles are gonerally classed as baggage?
(d) Wherein is the system of handling baggage on this continent better than that
followed in England?
4. (a) Bow are ticket agents instructed to comport themselves to the public?
(b) Where does the agent find the rates at which he is to sell tickets?
¢) What happens to an agent if he charges too little for a ucket
(d) Whence does he obtain his supplies of tickets?
5. (a) Whatare the principal duties of & train conducwr so far aa the passenger depart-
ment is concerned?
(b) What are the principal duues ofa sleepmg-car conductor?

XI1II. SCHOOLS OF RAILROAD ADMINISTRATION.

. In the successive systematization of what we kmow to useful
account, the exact sciences were first laid under contribution. Eco-
nomic and social phenomena, being inexsct sciences, have been held

" to have only a cultural and indirect value to men of affairs. But
* certain of the detail and technique of administrative method have

from time to time been reduced to statement, and rallway engineer-
ing courses have been supplemented irregularly in this direction.

‘Now the time has come wher this detached detail and this adminis-

trative technique are being ordered into systems explamed on general
principles and related to the sociological and economic studies which
hitherto have been considered largely speculative.

Beginning with the draftsman’s table and the method of the

school in combination, ‘“theory” and ‘“practice,” kept in close juxta-

.posltlon, have together advanced, as we have seon, to the pure

engineering and'the technical and special railroad engineering school;
ard now, oompletmg the cycle, this principle of devoting educatlon
to useful account has come around to the regular college course and
found use for the data of many of its liberal studies. - Like the engi-

neering and technical schools, the latter-day schools of administration’

must force & respectful recognition from the ‘“practical” man. But
because their sciences are inexact, acknowledgment of the schools
which would apply such sciences to business must come slowly The
schools of agriculture, which have now established their place in farm
practiee, floundered many years in experimental courses, which were
contemptuously referred to gs “book farming.” In somewhat the

“same ‘way the school of railroad administration must feel its way to

secure ground.

The admn‘able work done at the Wharton School of Commerce of the
University of Pennsylvania was for a-long time.the sole effort in this
direction. Very recently the movement has taken on extraordinary
vigor. . Harvard and Yale have only within the past year e6 established
mhwhwh :

%-‘Mrf”' o \4 X 4oy HAZAYA
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TUCK SCHOOL OF ADMINISTRATION—DARTMOUTH.

Tuck School, at Dartmouth, which was founded in 1900, was con-
ceived on very liberal lines, and has steadily advanced in efficiency
and recognition. Its course and methods will serve as a type of the
best schools of this kind.

The bulletin of the school very admirably sets forth the general

- theory of this latest departure: .. .

The institutions of higher commercial education present, from the point of view '

- of their organization, two distinct types. One type presents as ite commercial course

the regular undergraduate college ¢ourse modified by the introduction of commercial
subjects. The prihciple represented by this type is that training for business may be
made part of a liberal cultural training. The other type presents as its commercial
course & group of commercial subjects to be taken up by the student after he has com-
pleted his liberal training. The principle represented by ‘this type is that training

for businees should be specialized, profeesional training, just as training for law or for

medicine is specialized and professional, and should follow the college course. The
Tuck Bchool is representative of thie second type, and presents the following distin-
guishing characteristics:

Firet. The school requires for entrance that a student shall have practically com-

. pleted his liberal college course. Thisinsures a body of students who have experienced
‘the discipline and broadening;influence of college life and instruction. The life of

the college develops certain characteristics fundamental to-a successful career—inde-

* pendence, originality, adaptability; the instruction of the college develope the power
to acquire and give value to facts. The school insists that its students shall have

been trained as men before it undertakes to train them as business men.

Becond. -The greater part of the work of the school is of graduate grade. This makes
possible, on the part of both students and instructors, a quality of work not attainable
in undergraduate instruction. Graduate instruction is characterized in part by more

intimate contac( between instructors and students and by greater-intensity of appli- ’

cation on the part of the students. g )

Third. The organization of the school as a professiona! school permits instruction in
subject-matter directly applicable. to the work of & business man. ' Emphasis is laid
on the practical. The student is inspired to approach his work with the attitude of

" mind of the business man rather than that of the theorist. In hisstudy of economics
in college the student has become acquainted with the genersl principles of industrial-

activity; in the first year of the Tuck School emphasis is laid on the practical aspects
of businees activity; in the second year of the school the work ia strictly technical,
and, if the student o elects, specialized.

Organization as & professional school has an important influence on the work of the
student in that it encourages the development of a professional epirit. This spirit
intensifies the work of the student while in the school 9nd prepares him for immediate
adjustment to businees life after he has completed his training.

RELATION OF SOHOOL TO COLLEGE. ‘
The Amoe Tuck School of Administration and Finance is{me of the associated
graduate professional schools of Dartmouth College. It offers a two-year course.
These two years of Tuck School work follow the four yeam of college work, but it is so
adjusted to it that the first year of the school, requiring for admission three years of
college work, ja gquivalent to the college senior year, while the second year of the
school constit W fifth year strictly graduate in character,

bt
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The Tuck School confers the degree of master of commercial science
upon regular students who have completed the work of both years.
This i is » new degree.

GENERAL AIM.

The achool aims to make it possible for young men to begin business careers with the
advantages that accompany a disciplined and well-informed mind, a general know!-
edge of business conditi~ns and methods, and a special kpowledge of certain branches
of business which have become specialized. The school does not presume to create

. the genius for businees; it aims in this respect to assist the young man to discover for

himself and combine into an effective working force such elements of businees ability

ashe may possess. It does not presume to make of its students men of mature businges -
judgment; in this respett it aims to equip its graduates with those powers of analysia .

and interpretation neceseary to the developinent of sound judgment in business expe-

. rience, It does not presume to create experts in any particular line of business; it

does sim, however, for many branches of business, to acquaint ite students with those
rudiments of expert knowledge, familiarity with which makes the further acquisition
of expert knowledge relatively easy. The achool does not expend its energy teaching
thoee details of businees which can be learned most quickly and effectively in later
perience;’ it is the purpose, however, to develop for the business world an excep-
ional grade of raw material possessing the ability to recognize the significance of
routine details in their relation to the organization of a business institution.
Increasing division into departments has impaired the efficiency of the customary

" method of developing managers by experience alone, for the influence of division of

labor isto limit the activity of the apprentice to routine functions and to make it
incréasingly difficult for him to acquire & comprehension of the larger aspects of a
‘business. .The method of an earlier generation, of setting an untrained man to the
‘performance of general utility services, and thereby making of him an efficient man-
ager, does not suffice for modern business concerns. This process of developing man-
agers must be improved by the substitution of trained for untrained apprentices.
Young men recognize, from the point of view of theirinterests, at least four significant
advantages to be derived from such training:
. First. The organized instilution of commercial education serves as a medium for
introducing them into the service of business firms. The graduate of an institution
which has acquired the reputation of offering efficient training, and of exercising care
in its recommendations, is looked upon with favor by firms demanding capable appren-
tices. In performing this service the institution acts as a selective force, bnngmg

; together individuals and businesses adapted to each other.

: Becond. They recognize the advantage, in competition with fellow-employeee, of
beginning service with a previously acquired knowledge of the technical aspects of 8
businees. -

t Third. They recognize the special advantage to be derived, in competition for
ment, from an ability to look out over the walls of a department and compre-
hend the businees as a whole, the relation of its parts, and itsrelation'to other businbes.

Fourth. If the businese is one requiring expert knowledge, such as the conduct of
foreign exchange, for one to.énter the husiness with that expert knowledge already
in part acquired gives one great advanu\ge over fellow-emplw who do not Possees

- that kmowledge. ‘ -
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Accounting A.

French A, German A, or Spanish A.
National industrial efficiency.
Economic geography. o,
Statistics A, -

Money and banking.

Industrial organization.

Accounting B.

French B, German B, or Spanish B.

Resources,and industries of the United
© States. ’

Statistics B.

Commercial history and policy.

Transportation.

Interstate commerce act.

A. Theory of accounting.

and reports.
B. Accounting practice.

mented by the solution of problems.

D. Special studies in accounting.
a particular businees.

or general businees.
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Outline of the Transportation Course, ,
’ (By semesters.) . .

. Description of Work in the Separate Subjects.
' ACCOUNTING AND AUDITING.

FIRST YEAR.

The work of this couree is designed to afford the studenta knowledge of the termi-

" nology and general principles of the science of accounting. .The application of these
principles to the elements of a business concern is illustrated by problems. Practice
is given in the interpretation of financial statements. Lectures, collateral readings,

The accounts pertaining to several typical forms of business are conducted to
acquaint the student with the technical methods of accounting practice. Special
attention is given to the modern forms of principal and auxiliary books of account.
Practice in the construction of financial statements is provided.

S8ECOND YEAR.

C. Advanced accounting and auditing: Practice and analysis. ) .
(@) Accounting practice: Illustrating the legal and economic aspects of accounting
practice; the conservation of capital, the apportionment of income, the determination
* of profits, etc.; definitions and forms of accounts; standardization in accounting.
(b) Analysis of accounts: Exposition of.the objects and methods of analysis, supple-

(¢) Auditing: Theory and practice of miditing; the duties of the auditor, his quali-
fications and the scope,of his work; practical problems.

A group of courses, each designed to meet the needs of the student preparing to enter .

N

v

Accounting C. . o |
French C, Ferman C, or Spanish C.
Commercial . w A. :
Corpgration fin. nce A.

Business manage .cnt.

Railroad service.

Thesis: ‘Transportation.

Accounting D.
French D, German D, or Spanich D.
Commercial law B,

Corporation finance B

Thesis: Transportation.

~

.

(a) Cost accounts: Theory and pi'actice; for students specializing in manufacturing

(b) Investment accounts: Methods of accouhting for intereﬁt-beoring securities,
(c) Railroad accounts, for studenta preparing for railroad service, :
(d) Bank accounts, for those preparing for banking. ] 0
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4 (¢) Accounting methods employed in other lines of business will be taken up when
The (ievising of systems of accounts by the student is a feature of the genera! course.

MODERN LANGUAGES.

These courses aim to increase the student's knowledge of the grammatical structure

of the language and his knowledge of ths common idioms; to familiarize him in perti&-
lar with the vocabulary and the idioms of trade snd commerce; to enable him to
make use of the trade, commercial, and financial periodicals of the language; and to
give him practice in the writing of business letters, documents, advertisements, and
catalogues.

STATISTICS.

o, FIRST YEAR. T N
A. Elementary statistics. n
The history, theory, bibliography, and elementary methods of statistics.  Statistice
.of pries, wages, family budgets, public finance, and so on; the graphic method as an
aid in the presentation of results; the collection and tabulation of staustlcal data.
Lectures, text-books, and assigned problems.

B. Advanced ctatuua
A course in advanced slatmtwal methods, illustrated by wage, price, 'lmxmual

industrial, and insurance statistics; frequency curves; the normal ciirve of distribu- -

tion; correlation; interpolation; probable errors; cunoummthmg,u‘cumc y, and 80 on.
Lectures, assigned readings, and reports. One scssion each week will be a two-hour
hbonwory period.

LAW.

. SBECOND YEAR.

A and B.. Commercial law. .

An outline of the main principles of the law of corftracte; agency; bailments, includ-
ing the obligations of common carriers and telegraph companies; bankruptey and
insolvency; insurance; negotiable inatruments; partnerships, joint-stock companies,
and corporations; the acquisition and transfer of property, and sales of personal
property.

BUSINESS PROCEDURE AND ADMINISTRATION.

FIRST "YEAR.

A. Theory of busipess administration.

A consideration of the elements of a busineas, with esperial reference to a comparison
with the points of view of the business man and the economist; a-survey of the func-
tions and operations of the various classes of business; the problems of business manage-
ment, such as the conservation of capital, the proportioning and organizing of factors,
and so on; the interrelations of business concerns, with special reference to xnstrumenta

)gnployed 5 - . o e
: | BECOND YEAR.
'B. Business management. . Q

. {a) A correlation, with special reference to business mgnagement, of the most impor-
unt principles of economics, private finance, and accounting. Production; wages
and conditions of efficient labor; interest; functions and qualifications of thé enter-

. .. - priser; profits; fixed and variable expenses of productitn; loan capital and the turn-
. over; t.ime-nvmg proceeses and the tumover, t.heory and methodq of advertising.

‘1

*
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/ .
(b) Organization: The plant as related to the businese; typical organizations of
different forms of business; the interrelations of the personnel of the business force.
(c) System: Bystems whose object is efficient routine; systems whose object is the
collection of statistical records. Details of system; buying; storing; records of materials
in process; records of labor; records of work and depreciation of machines; advertising,
selling, and the ealcs force; credit and collections. '

-(‘ORP()RATE ORGANIZATION AND_ ADMINISTRATION.

b ' ' FIRST YEAR. o
A. Industrial organization. )

Historical development and analysis of the different forms of industrial organiza-
tion, including the partnership, joint-stock company, and the corporation, and the
later developments, such as the pool, trust, combination, and holding company.
Critical discussion of the advantages and disadvantages of recent forins of business
organization, illustrated by documents. Elements of the law of corporations, with
special reference to organization and management. Tho evils of corporate organiza- 1
tion, such as fraudulent promotion, overcapitalization,‘and manipulation. Public
policy toward corporations, with special reference to taxation. . Commerce clause of
the Federal Constitution and its growing importance, :

SECOND YEAR. . I

B. Corporation fiRance and investments.
(@) Forma of corporation securitics; bankruptcies, reonganizations; receiverships;
methaods of corporate accounting. '
(b) Organization and methods of the stock market, and its relation to corporate
,practice. Brief study of foreign investment markets.

8 () History and general principles of investments; classification of investment
‘securities; detailed study of corporation reports from the standpoint of the investor;
analysis of the investments of typical institutions, such as savings banks, insurance
companies, and educational institutions. : v

N COMMERCE AND INDUSTRY.
] FIRST YEAR. '
A. National industrial cfliciency. . - .
Thia course considers social conditions in their relations to industrial efficiency.
Starting from the fundamental point of view, that the quality of labor is. the chief
clement in industrial efficiency, the coulsc undertakes a concrete study of national
characteristics influencing labor conditions; religion; social customs; education;
home surroundings; amusements and 8ports; sumptuary lawe; civic administration;
factory conditions; institutions for savings and insurance; benevolent agencies;
organizations for relief.
B. Economic geography. o .
This course aims to bring out the general principles of the relation between man’s
environment and his industrial life, and then to apply these principles by taking up
v X X
& study of the various countries as producers and sellers of goods and as markets.
While all important regions are considered in an elementiry way, a more detailed
study is given to the older industrial countries of central and western Europe,
Among the facts considered are the following: Physical conditions geology, soils,
rivers, climate; the nature and distribution of extractive and of manufacturing
industries; imports and exports; industrial aptitudes; business methods; and na-
tional peculiarities that determine the particular classes of goods demanded. Lec-
 tures and aseigned readings. . ; . - :
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C. Resources and industries of the Uniudm

(a) A detailed study of the fundamen nditions of the industrial development
of the United States, such as geographical, geological, and climatic factors; the extent
and distribution of resources; industrial traits; labor conditions; forms of industrial
organizations. : : ’

(5) A general survey of the development and present conditions of the more.impor-
tant extractive industrice—agriculture, horticulture, forest industries, fishery indus-
try, and mining. .

(¢) A minute investigation of the development and present condition of typical
manufacturing industries, each being considered as to the securing of raw mgprials,
technical processes and costs of manufacture, form of organization, methods of man-
agement, the times, places, and methods of the sale of finished products, and as to jts
general conditions and prospects. _ )

Empbhasis is given throughout this course to facts of practical value, and practical
use is made of the material in the Commercial Museum.

D. Commercial history and policy.
. Historical study of the tariff policy of the United States with compaiytive study
of the policy of related countries; commercial treaties, including the policy of reci-

procity; navigation laws, bounties, subsidies, preferential tariffs, and the problem of .

‘our merchant marine; the commercial relation of the United States to its recently
acquired possessions: Text-book, assigned readings, and reports.
BANKING.

.

FIRST YEAR.
A. Money and banking, o

A discussion of the most important features of the iustitutions of money, banking,
and credit, with special reference to their functions in the economic life of to-day.
The history of money and banking in the United States. Descriptions of the mone-
tary and banking systems of important- foreign countrics. Discussion of practical
problems, such as changes in the value of money and their effects on prices and
incomes, bimetallism, inconvertible paper currency, the relation of the subtreasury
system to the supply of money, proposed modifications in the national banking laws.
Lectures on monetary and banking history. g " 0
B. Banking prablems. : ) - .

A discussion of some ofthe most important banking problems: The functions of com-
mercial banks, trust companies, and saving banks; the r.lation between banks, the
Independent Treasury, and the money market; bank examination and supervision;
banks and financial panics; currency reform; the functions of clearing houses; the
payment of intercat on deposits; the competition of trust companies with banks;
pustal saving banks, .and 8o on. '

BECOND YEAR.
C. Practical banking. . -

(a) Examination of the mechanism and methods of different banking institutions
with reference to organization, administration, investments, loans and discounts,
reserves, deposits, circulation; clearing systems, correspondents, etc. Attention is
given to the duties of the various hank officials and the ‘relations of the different
departments in typical banks. The main features of the present federal and state
regulation of banks are studied, and proposed modifications are discussed. Compari:
sons are made with foreign banking methods in cases where such comparisons are
instructive.

" () Detailed study of the New York money market, supplemented by a general
survey of the money market in London, Paris, and Berlin. Current fluctyations in
money rates are ed and analyzed. The relation of the money market to
.investment and lation is emphasized.

\
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D. Foreign exchange. - ' ' - .

An advanced course, of use to men planning to enter banking or foreign trade.-
The course includes the study of the causes of fluctuations in exchange rates, gold
shipments, international investments as affecting the settlement of balances, the
monetary systems of foreign countries, and the actual methods of buying and selling
foreign exchange.

TRANSPORTATION.

. FIRST YEAR. _  °
A. Transportation.

Steam railways. (a) The railway problem of the United States, including theories
of rates, combination and pooling, consolidation, community of ownership, and
government ownership or control, involving a careful consideration of the work of
the Interstate Commerce Commission and of state commissions. (b) A comparative ..
study of the railway systems of other countries, especially England, Germany, France,
Canada, and the Australian Commonwealth, with & consideration of the economic
significance of the world's great railway systems. .

Transportation and con:munication other than by steam railways. (a) Lake, river,
and canal transportation in the United States and other countries. (b) Ocean trans-
portation with special reference to its relation to the transportation systems of various
countries. (c) Interurban railways and their growing competitive power, telegraphs,
telephones, and cables. Lectume, text-book, and assigned readings and reports.

B. Interstate commerce act.
A critical study of the act to regulate commerce, with only slight attention to its
history and with particular reference to its present form as amended. The course
~ will treat of the administration of the act by the Interstate Commerce Commission, of
its judical interpretation by the courts, and of the development of its statistical and
! accounting features. .

O
S8ECOND TEAR.
C. Railroad service. ’ R

<t . (a) Organization. The organization of a railroad, including its charter rights,
powers and duties of stockholders; internal organization for business purposes, with
the various plans on-different systems; officers and employees and their duties; rela-
tions of employees to their employment, mcludmg examination for employment, rules

+  of discipline, relief depaftments, and pensions.

(b) Operation. Movement of trains, cars and power, problems of loodmg,
accounting and interchange, including the discussion of mileage vs. per diem pay-
ment, duties of employees engaged in operstion.

(¢) Traffic. Rules and regulations governing freight traffic, discussion of passenger,
mail, and express service, methods of traffic development; methods of rate-making
and various kinds of rates; bills of lading and other forms used in traffic handling;
fast-freight lines, traffic associations, pools, and other forms of railroad cooperation.

(d) Mechanics. Study of the elements of railroad construction and maintenance
and. their cozts. Details of locomotives and cars, their use, construction, and repair.
Modern mechanical and safety devices, includ'ng brakes, couplers, signaling eys-
tems, and the like. Purchasing department, with consideration of pmpemea of
materials and railroad eupphea This section of the work will be conducted in part
under course G (2d part) in the Thayer School of Civil Engineering, under the title,
“Economics of location, construction, u(d maintenance of railways.”

(¢) Finance and statistics. (1) Acqzountmg hnd auditing. “Organization of this
department, with a study of its duuee and the methods employed. (2) Statistics,
14888—10—9 ,’
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130  EDUCATION FOR EFFICIENCY IN RAILBOAD SERVICE.

Owreful study of the statistical resulta of railroad operation and management, includ-
ing the significance of the various statistical units and averages used. Reports made
by railroads to the Interstate and state commissions. (8) Finance. Interpretation of
nilroad reports, including income accounts and balance shests and determination of
the different policies pursued as to maintenance and betterments. The more general
discuseion of capitalization, reorganization, and the like will be found under Corporate
Organization B. g v .
(/) Legal. The rights of railroads under common and statute law, their obliga-
tions to employoes and shippere, taxation, relation to interstate and state commissions.

XIV. SUMMARY.

In a legislative inquiry several financiers in turn when called upon
to define their object in building railroads enlarged in various ways
upon the general, social, and economic betterment of the communities
to be served. Finally it came to the turn of a very famous and prac-
tical promoter. The question was asked, “What do you build rail-
roads for?”’ He answered sharply, ““To sell bonds.” The immediate
purpose in all these enterprises is properly to make money.. Because
of their public character, there is much loose talk about the oppor-
tunities and respodsibilities of railroads. The railroads which may
be built to sell bonds, when built, are run primarily to make money.
The final bar before which all questions of policy must be settled is
the income account. To lose sight of this principle is té confuse the
-issue and pervert the real service of the railroad to the community.
In order to continue to make raoney and to make more monay, the
constant problem of the manager is efficiency in every part of his -
machinery. But the bane of American' railroad management has
been and still is shortsightedness. It has not enlarged its compre-
hension ‘with the growth of its machine, so as to include an under-
standing of the remote and indirect causes and effects with which it
is called upon to deal. Among these remote effects are the factors
that will make or mar the income account five years hence, ten years
hence, twenty-five years hence, which are ignored in meeting some
Jocal exigency that may be but a transient pHase. It is natural that
the management should first see and be most impressed by those
results which are immediate, tangible, and easily located—such as
the wear of -a rail, the life of a tie, or & locomotive fire box. Partly
becsuse they are not trained to understand, and partly because the
phenomena do not easily reduce to a science, the play of those indirect
causes and effects which must be referred to sociological principles to
be understood, is left out of their calculation, or at best very crudely
dealt with. These sociological principles are involved in the prin-
ciples of organisation—tenure, promotion, discipline, publicity, rela-
dion to the public.-

A
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In the course of rallroad development, there was a first ers, which
was the era of railroad building. Any railroad was betfer than a
wagon road.  There was next an era of coordination of the railroad
service. and finance to the commercial and financial conditions as a
whole with which the railroads were called upon to deal. This was
the time of the traffic organization and railroad.consolidation. -

Next came the era of internal adjustment on the physical and
mechanical side—perfection of the machinery; cutting down grades,

the era of sociological adjustment. ' The human part of the machine
is quite as vital as the steel and wooden part in producing efficiency,
and so in increasing the income. : ’ :

EVOLVING STANDARDS OF EFFICIENCY.

The state in'its larger functions of supervising the productive forces
identifies the losses and wastes of accident and personal injury against
the production to which they were incidental. This it does by the
employers’ liability law. In the same way, on a lesser scale, the

. railroad runs over its property and makes inventory of all its parts and
methods, its scrap piles and expenditures, to identify them against
the particular part of the income account to the production of which
they were incidental. By steadily holding its eye upon the income
account and inventorying, reinventorying, and reinventorying again

the phenomena and current phases of railroad operations, it sucoes- )

. sively eliminates the waste, corrects the awkward effort, and produces
the greater and greater efficiency of the machine. This is & process of
constant selection. . '

The piecewok engineer has perfected the system of. registry that

selection. +His “tlat” piecework unit he “ weights”’ with a first factor
of quality and he has the ‘“ premium piecework” system. His studies

of quality that relate the work to the reserve of ability of the worker
in those phases which arise from the social and continuing character
of the product. This reserve of ability is both technical and general.-
If definitely acquired instead of. being picked up by chance, the
process, for the great body of ‘average men, will be more quick and
certain. Any definite plan for acquiring it, whether by apprentice-
ship or school, is education. '

EDUCATION AND EFFICIENCY ON THE HARRIMAN LINES.

paper read before the New York Railroad Club May 21, 1909, by Mr.
Julius Kruttschnitt, direstor of maintenan
so-called “Harriman lines.”

strengthening bridges, increasing the train unit. And now has come’

aims to automatically and continuously enhance this process of

in joint efficiency will lead him in time to weight it with other factors

" The high-water mark so far indicated in railroad operations was the-
EXamd operation of the
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. The heavy-responsibilitiss of the manager of 17,000 miles of line

3 " aremot academic nor fanciful, but very real and overwhelming:
Upon assiming the presidency of practically all the corporations comprising the

Union Picific and Southern Pacific systems, E. H. Harriman was confronted with the:

3 problem of designing an organization that would economically and efficiently super-

" vise their operations.

The speaker proceeded, hy a sequence that was unstudied, to-dis-
cuss standards, organization into autonomous groups, competition
. within the limits of the organization resulting in constant evolution
of standards, statistics, which were the terms of statement, publicity,
inspection, and, capping the whole, education.
. As illustrated on the Harriman lines, the most practical and
efficient railroad manager to-day is now squarely ‘“up against” the
problem which he is attacking in one form or another, of education,
‘of himself, his staff, the individuals in the rank and file, and the rank

and file as a whole. "This is the last and highest and most compre-

hensive stage of the function of administration. When rightly ful-
filled it implies all the previous stages. It implies, for instance, an
eager, resourceful, self-respecting individualism throughout the work-

of the work, which expresses itself in a loyalty not to a person or a
local group, but. to the income account of the railroad—nor yet to one
4  -income account, but to the aggregate of the income accounts of several
i gurs These income accounts; showing steady, healthy growth over

- .. the community, the stockholder, and the individual employee.
{ ey . ! ! ’ CR ’
. BYSTEMATIO EDUCATION—SPECIAL PHASES AND SUGGESTIONS.

In attacking this now very definite problem of education, the
.. manager has ready to hand certain very efficient tools:.
- - 1. A semimilitary organization designed to effect the will of the
" - administrative head with least indirection and uncertainty. ,
s 2. ‘A place in the service for every kind and'grade of capacity; and
" . large resources out of which to reward it.

ix place of fitness'and to apportion to efficiency its reward.
- 4] A plant of offices, shops, laboratories, snd staff experts, where

ig . theory and practice meet: . ..
i ;

- 8. A'system ‘of bulletins, instructions, yégﬁlﬁtiqnﬁ,; inspéc_tiop, _g.nd ‘

discipline to hold the:body of learners to sharp sttention. . .
8. An enormous. potential of social motive and esprit de corps.
v . Well-tested methods:of adaptinginstruction to various grades
of ‘intelligence and kinds of work—the catechetical, visual, oral,
. example; routine drill, lectute, literature, . - S
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' *  ing force, coordinated with a keen appreciation of the social character

-« "several years, become at the same time the terms of largest service to-

-8, Machinery sutomatically to test out and seléct capacity to its

G
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8. Auxiliary agencies of vocational schools, correspondence achools,
and cooperative technical and administrative schools. e
. The material on which the manager draws to recruit the service
-comes from the common school, thé high school, or the college and -
tochnical ‘school. These three schools represent three distinct age .
periods at a very formative time of life. The distinction, however,
between the high-school graduate and the common-school graduate -
does not seem to be sharply defined. This is due apparently to the . .
fact that so far there is very little cooperation between the high school -
and the railroad. To the-original differences of relative maturity is
'~ added the difference of systematic mental application, and very fre-

quently, though not necessarily so, is implied the difference of home -
- environment and inherited talent. ,

Within the two extremes is a wide range of different degrees -of
capacity. Alarge part of the manager’s function is the ordering of his
forces into groups calling for these different grades of ability, to which
are given different ranges of discretion. There are higher and lower

. orders of skill, or, in other words, wider and narrower ranges of difficulty
with which the skill ig competent to deal. The lower order of skill
by long drill has become largely automatic action within fixed and
narrow limits. Its power of adjustment is small. The skill of the -
more highly organized worker has wider ranges of adjustment; its .
experience is worked out in terms that are larger and which more .
closely apprehend the underlying principles. The apprenticeships,
which are designed to work the material up the most expeditiously .
to the largest efficiency, should miake note of these differences. The
different mental grasp affects: the entire prospect. The funda-
mental requirement that a thoroughly democratic spirit shall pervade - .
the organization has usually been taken to mean that every man -
) must be put in the same mixing pot, where each individual in time
finds a place of fitness by natural evolution. There must, in such
8 system, be much lost mgtion, and besides it implies a system. of
sharply competitive measure and selection which in reality is not . :
found. The requirement of a thoroughly-democratic spirit through-
out the organization would be safeguarded as well by a system of
frank classification of apprenticeships and careers, provided there
were arranged a system of free movement among the grades under °
_proper competitive conditions—certainly in this way we should
expect to produce the greatest efficiency. The fault is that there -
is too little movement among the grades except by the arbitrary
- . measure of seniority, which very frequently has only an indefinite
. relation to real fitnees. It results in benumbing the service when an
ultimag_, ly more democratic method would stimulate.’ Having erred
in not frankly distinguishing at the outset in the selection of their raw : ..
© material, railroads continue to err more or- leas ‘through the whole .-
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[’ forready tme at some subsequent time. The school and its methods -

. - of instruetion—Ilectures, demonstration, reading, laboratory, research, *
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Promotion and the sequence of spprenticsship which it jmplies, -
in the final analysis, is & proceas of “fitting” in & most peculiar and
eepecial way, and misfits of men or methods should not be permitted
to invalidate the results sought. -Systematic education serves the
manager as s valuable adjunct because it involves a selective procees
that assists in designating men to their uses. '

"The manager has large undeveloped possibilities in systematically
recruiting his men.- For the greater part, who come from the common
school direct, there could be carefully devised oversight for a few
months. The boys could be registered in a general office with a

. definite plan of classifying them, discarding the worthlees after a fixed

- probation, and sifting the others to.the department.for which they
sy show fitness. So much for the man’s career and for the railroad
is involyed in the first stages. - , - - .

_In the case of the public high-school graduate, the railroad can -
begin to pick the recruits in the school itself by having one general
railroad subject introduced in local high schools and arranging for
prize papers on railroad subjects by high-school scholars. In some
such way an entirely informal relation could be established with
possibilities for,the making of good railroad men.

The college man can be met with some provision that takes note
of his greater maturity and his presumed larger mental efficiency.
There can be some supervision that could test out this and the
other general qualifications which it implies during a probationary

* . petiod, for no permanent discriminations should be permitted on the
baais of arbitrary credits. '

The greatest school of railroading must always be the railroad
itaelf. The school is only introductory and auxiliary to the service.

;But it is an suxiliary which can change the whole character of that

“serviee. The best results of apprenticeship are.only secured when,
parallel with it, provision is made for getting the significance of the
facts of experience and classifying them into definite generalizations -

" ‘observation tours, seminars, and prepared ‘papers—provide this.
- Sueh facilities give perspective to the detail of routine work. For

.such schools the railroad manager has experts on whom he can draw;
he has essily st hand places of assembly and classes assembled and
stéention enforced. The expense of the whole undertaking :for a

milroad sccident. 'Al;in.mﬂommn?by'hbmwmtm
- $on of coal, would pay the bill. . |
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A note of warning may at this time seamn to be premature, but

“certain tendencies are already foreshadowed which should not -go
unchecked. When the railroad manager comes fully to realize how
his new-found tool of education enables him to shape almost abso-

lutely to his purposes the working body, there may arise the danger -

that railroad specialization in education be camied too far. It can
easily be reduced to mere drill for the acquisition of & nimbleness in
mind snd fingers along certain fixed lines of routinc, special to the

particular place where and time when the instruction is given. To. K

train an apprentice how to wiggle his. great toe is not properly. educa-
tion. If the railroads, when they come very generally to instruct their
enployees, turn their back upon the professional teacher, severely

divorcing their work in subject-matter and in method from and at . . 4

the same time substituting it fot the work of the regular established
educational agencies of the grammar school and high school grades,
the result can only be what the psychologist calls “arrested develop-
ment” for the learner. Instruction-in any industry, in order to
justify itself from & business standpoint, obviously must be sharply
utilitarian, and therefore unless such instruction is committed to wiss
hands the work is exposed to this danger. In this connectidn we

quote from the report of the special committee on industrial education -
of the American Federation of Labor, heacded by John Mitchell, at its A

Toronto meeting, November, 1909:

Organized labor’s position regarding the injustices of narrow'and prescribed teaining
in selected trades, by both private and public instruction, and the flooding of the labor
market with half-trained mechanics for the purposes of exploitation, is perfectly
tenable, and the well-founded belief in the viciousness of such practices and conse-
quent condemnation, is well-nigh unassailable, * * # :

There is a strong reaction coming in general methods of education, and that growing
feeling, which is gaining rapidly in strength, that the human element must:be recog-
nized, and can not be so disregarded as to make the future workers mere automatic
machines,

To avoid this tendency to narrowness the committee recommended
& general course preliminary to special.instruction in s particular
vocation, to include English, mathematics, physics, .chemistry,
elementary mechanics, and drawing. o ‘

The skiop instruction for particular trades, and for each trade represented, should
include the drawing, mathematics, miechanics, physical and biological science
applicable to the trade, the history of that trade, and a sound system of economics,
including and emphssizing the philosophy of collective bargaining. This will serve

. to prepare the pupil for more sdvanced eubjects, and in addition to discloss his

cspacity for a specific vocation. . o . . ‘
In order to keep such schools in close touch with the trades, there should be locgl
advisory boards, including representatives of the industries, émployem, and organized

- Railroads, as a, whole, through a representative body such as the ..
érican Railway Association, should in' & comprehensive way. take
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. have comihittees devoted to standards of construction, maintenance,
-and opérating practice, they should also have a standing committee
of a character to command confidence, who should sedulously foster

-~ & closer relation between the railroad and educational agencies.

" This could be ‘done by roughly grouping railroad service into classes

- according to the requirements of service, indicating the efficiency
required in.a broad way, and studying the curriculs and course of
experience leading up to such efficiency. * Such a body should offi-
cially gather all railroad literature and accumulate the nucleus of

. railroad museum. In various ways the teaching force of educational
-agencies, training toward railroad employ, could be dra®n into
study, and discussion of the practical' everyday problems of railroad
work. The large public policies involved in railroad operation are
to-day left to the doctrinaire or accidental publicist, when. they
should be & subject of study and effective presentation by the highest
grade of trained experts which the associate railroads could draw
into their service. On the other hand, such a standing committee
could stimulate and guide the practice of railroads in their methods
of handling and instructing apprentices. Between the instruction
and practice in the service on the one side, and the instruction out-
side the service on the other side, they could foster a closer relation,
making them mutually supplementary. . In developing approved

 plans for recruiting the service they would necessarily indicate the
lines of & more direct access than'now exists from the various schools
to apprenticeships in the service, and suggest the best methods by

- which such apprenticeships could be gradually merged into the full
status of regular employ at the point of special fitness,

CONCLUSIONS, * -

In conclusion: (1) Railroad financial managements should incorpo-
rate an educational scheme as a definite part of their policy, on the
ground of business prudence. Such policies should be inaugurated
for periods of not less than five years, preferably ten, otherwise the
money appropriated will be largely wasted. .

- (2) Railroads should extend the principles of definite apprentice-
. ship to every department of the service, and should provide for two
or more grades of apprentices in order to-take account of differences
in oapacity and work done elsewhere, either in properly accredited

. Between these grades should be free movéement, so that no Individual
-shiould be arbitrarily designated to any class from which by his own
" effort he can not advance (or by his own default automatically drop
-out).. To amsure this, the tenure in any apprenticeship status should

L

schools or by experience, and leading to different grades of service.

ﬁp the :ﬁi’iﬁnof tho_eduo:ation of railroad employess. As they now -
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(3) There should be formal provision for movement among depart- -
ments under proper conditions, and the comity of railroads should be - -
80 far extended as to formally provide for some interchange of officials
under special restrictions. = e

(4) In executing the policy of educatien announced by the direct-_
ors, there should'be a superintendent of education reporting directly - -
to a higher official, such superintendent to be thorougtily informed of

-the educational policy of the railréad and the broad considerations on
which it rests. His department should systematically recruit the
employees throughout the service and certify, on request, to their

} records and general efficiency in the early stages of promotion. -

(6) Efficiency should be recognized by an efficiency wage, stated.
distinctly apart from the seniority wage. .o : o
(6) Employees should .be encouraged to take outside courses of |
- instruction or experience without forfeiting their tenure, and, so far -
as possible, the educational department should systematically turn to
account every outside educational agency by suggesting courses,
. uniting in cooperative courses, and recqgnizing the work done in those
courses, to the end that theory and practice be joined. - :
(7) The educational opportunities of the service should be utilized
to the utmost by encouragement of perfect freedom of study and
criticism and interchange of ideas concerning accidents, bad work,
and all- the' details of practice. Annual or semiannual meetings of
employees by classes of work and the Preparation and circularization
of papers and discussions should be a feature. ‘
The time will come when railroad employ for every man in the serv-
. ice will not mean drudgery, nor sinecure, nor accidental opportunity,
but an enlightened, stimulating, highly efficient service of highest
earning power, least uncertainty from accidental causes, largest free-
dom for individual initiative, entire self-respect, and thoroughly
democratic spirit. : ’ :

o
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. each case the appropriate indorsement.

" . #0 far shortens the course to the apprentices) ...

_ losking to different grades of employment? And if mofe than one, how many?.......r.coovueernres
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APPENDIX A. g

L—STATISTICS OF RAILWAY APPRENTXCBSKIP 1

The following table (pp. 140-149) gives in systematic form the particulars of the
.apprenticeship systems of different rilroads. The information presented was com-
piled from the answers to a guestionnaire sent out by the Bureau of Education,

DEPARTMENT OF THE INTERIOR,
BURRAU or EpucaTION,
WASHINGTON.

RAILROAD APPRENTICESHIP.

TO THE GENERAL MaxaaRR: I inclose h rith schedules of questions on the subject of rallroad appren-
tosship. An mquiry into this subject has been intrusted to I(r J. Shirley Eaton, of New York.
!CvﬂluutlyhdmluﬁhlnulryMymwlnundlyhnnmnmmsdoatmuﬂydtmon thmbhnb
Dby the proper officers of each of the lollowing depart : Traffic, A0 Ing
maintenance of way, and of conducting transportation. Kindly request thst all blanks bo mumed w
this office, whether the departmnent addressed has or dnu not have an apprenticeship system, making in

M(Mnmyhnymwndmmmnmmhmnmr,lam, ’
Very respectfully, - .

ELuzz ELIRWORTH BROWN,

2. Nume of department... .
8. Approximate estimate of number of unployeu :mon. whom apprenticeshlp is in force in the depart-

s Mmmﬂdmﬁluom mea, or depend on outside supply?. .
5. What educational qoalifications, if any, do you have for an apprenticeship?....
6. Does your gppreaticeship requirs any ooincident Instruction In night school?............ooovnuaennnn.
7. If your ] Mpnquhumtnddmtmttmbnmm&nhool douthenumd-upponm

sohool, or does It only designate the 8ChoolT....c.u.vnruinenreeciactetntiaiiiitiieiitirtirraentinaaaees
8. 1f you require attendance at a special night school, how long is the schiooi?
9. Do you have one general supervision of apprentices for the entire road, having charge of their selection,

instruction, and distribution among the regular employees?. . .....c.ociuniiiiiintioiiernntiicncinninnase
10. hmwbyuwmﬂmmwﬁndhmthnmdIndlvldusleonvenkneoolthodlvhlonolﬂcm

. or Toade 0 8000rd With & Eneral PIANY. ... c.itieetrieinenieieieoattiet ittt e tiasteneeeaenaas
11. How many years are there in yonromnnouppnntlo.hipr ........................................
“12. Is the “time” basis righdly enforced in your apprenticeship, or does the ‘merit” basis prevall? (By
the Iatter is meant a system that allows credit for special work, outside study, or unusual aptitude, and

B.bth-'mylmplhdmwto(mplwm at the expiration of the appreptioeship?...............
. u.Upouﬂucnnphﬁno(mamwpdoummuwwuﬂum,otdouumocnludmnu
erodentials from OtHer FOMET. ...cooemuevrrarnioiooranncecos sonerunivatiissansariirtnnsiartiaeaeiess
l&Domnnmmanonmﬁwhlp.Wnnmgwlthdﬂumtmuo(qmnnd

- 18, mmmmmmmmmmmmmwmmmpwmuﬁy
ﬂdwtbymmnr.... ‘eessssses v ssmrssnnsennnasentasannntennnustsnnet .

(Signature of official reporting.)
© 7 (Posteofios nddress.)
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 The represantative character of the table is somewhat impaired by the fact that

not every railroad has reported in reply to the questionnaire of the Bureau of Edu-

cation. Some of the moet important roads, as, for instance, the Great Northern,
the Pennsylvania, the Louisville and Nuhvﬂle are omitted or undeqmtely repre-

- sented, while many very small lines have been at much pains to give repliee in full.
"Again, the significance of the table is somewhat further qualified by the fact that the

answers do not always sharply apply to the questions given. This is especially true

" in stating the kind of instruction given and the general supervision in force.

- Definite apprenticeship, as will be noticed, is confined almost exclusively to the
mechanical department. In one or two cases where it has extended to the transpor-
tation department it has been made to include brakemen. The systems in fotce in
these other departments are very fairly described by the freight ttaﬁc manager of the
Chicago and Northwestern Railway, who says: 0

‘‘We do not have apprenticeships as outlined in the quesuonnmre, but we hsve [

system of civil service in our freight traffic department, and when a vacancy occurs
we usually promote the next clerk in line for promotion, employing an office boy to

fill the vacancy made by the promotion of th‘laat employee. This is continued as

far as practicable. When a clerk is needed requiring a specific knowledge and there
doea not happen to be one in the department capable of filling the position we occa-
sionally have to draw from some other department of our road or from some other
road, but this occurs rarely. Invariably all vacanciee that occur are filled by the
employment of an office boy as outlined above, and when that office boy is engaged
we require that he shall have a high-school education. If he has not previously taken

up the study of ehorthand and typewriting, we genenlly recommend that he do so _

evenings, but we do not demand that he do so; it is entirely optional with him, but
this suggestion is made that he may be promotaed more rapidly.”’

A very considerable number.of the roads have two grades of apprenticeship in the -

mechanical department. Thé majority of the roads do not yet definitely provide
instruction as & part of the apprenticeship course. Of those that do, several find it
the best policy, in order to make such work worth while, to include it in the company’s
time under company’s instructors. Such courses are usually two hours a day, twice
8 week. The backbone of the work there is mechanical drawing.

Contract relations, either during the period of apprenticeship or ‘guaranteeing
employment at the end of the apprenticeship, are almost altogethet informal.

The problem of supplying the helpers and bandy men is variously dealt with:
Throughout the table there is made apparent a general absence of that close relation
between the public-school syatem—eapecmlly the high school—and the shop which
hss been found practicable in Getmny

3
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EFFICIBNCY TN RAILROAD SERVICE. R
IL—APPRENTICESHIP REGULATIONS OF ‘TWO SELECTED RAILROADS.

A closer view of the systems in force is offered by the printed regulations of one or
two of the roads, which: are here appended. The Atchison, Topeks and Santa Fe
regulations are those of.a road where special attention is given to apprentices, while

’ t.hosoohh‘e‘ﬁe.boudAlrLinoneahirnmpleo!thmeofamdwhichhaenotgiven
special attention to this matter.

7180 = EDUCATION POB

| THE ATGHISON, TOPEKA AND SANTA FE RAILWAY SYSTEM. '

-0, . Regulations of the Apprentice Department.

0 .-

1. Bmmdethouedmymorochymmmtwbemepudlorempbymentu.ppreutlcu,

exoept in Californis, where they should not be employed under 18 years of age. Spectal apprentices may
be employed without regard to the maximum age limit. )

2. Whenever practicable, preferenbe shall be given to sons of employees. .

3. Applicants must pass a medical examination, Form 1663 (ezoepting paragraphe 12, 13, and 14), before

- the local company’s physician, proving him to be sound physically and mentally; the expense of this
examination to be borne by the applicant, and must be made by compeny’s physician. }

4. Applicants who are addicted to the habit of smoking cigarettes will not be employed, and apprentices
qummhtbhdmﬂngmmwmbe 5 o

8. Applicant should have a good common-school education suffictent to enable him to read and write
the English language, to make out his application on a blank provided for the purpose, and to enable him
to make the ordinary computations in arithmetic, including addition, subtraction, multiplication, and
division of numbers of four figures. .

6. The chief officer at each shop will make the selection of apprentices from the applications, in conjunc-
tlon with a representative of the apprentice department, who shall sign the application paper.

7. Thres. hundred full shop days worked duripg regular ahop working hours shall constitute one year

- on t. . '

8. Apprentioes will work ten hours per day each working day exoepting Baturday, regardless of the num-
ber of hours warked by other shop employees. On Baturdays, during the months of June, July, and
August, apprentices will work five hours (If master mechanio or shop superintendent so decides) and be
credited with five hours on pay roll and ten hours on agreement. On Saturdays of all other months they
vﬂlmk'ninohom'mdbe'aedmdmhunhmu,bothonpoymumdnmmt.

9. When shops are closed for the entire day apprentioes will not work nor will they be pald or allowed
time om agreement for such days. . ’ o

10. Apprentices who do not work the full shop working hours will be oredited on their sgreement and
on pay roll with the actual number of hours worked, In tenths of days. . .

11. Apprentioes used on regular night work will be credited on thelr agreement and pay roll with tho

sotual number of hours worked. °
12. No allowanos shall be made on spprentioeship time for overtime (that is, time worked outside of
regular shop hours), but pay will be allowed on all overtime worked In accordance with ourrent rules gov-
eming overtime. 0

13. Onasooount of apprentiods working at night not beingin & position to receive the benefits of our appren-
tice shop and school instruction, they must not be assigned to regular night work, exoepting in cases of
my,mdthmmu!onlonx«peﬂod'thmdxmmuuvonlghu.

4. Tlmo)octbylpwmumwmnotmunuybunoved, but in oases of personal Injury for which the
Whhumymbbmdmwmhmmmm such as to warrant the allowance
o(thoutnolon,mhmmuﬂbembmlmdbythorupecﬂvemnmmeohmlmonhopmpeﬂnmdent
vlthMmommmdnﬂmtothompqvimohwmﬂmlorhﬁnppmd. o O

15. Apprentioss may be transferred from one shop to another upon approval of the master mechanio or

) Mpmpuhundmtofmmlnwhlohhelsworﬂn;andthuhoptowhlchhodulmtobotrmderréd
oo and the supervisor of spprentices. The time served by the apprentioe at the first ahop shall be credited
..~ . . tohiminthetime to beserved in thie shop to which he has been transferred. .

°c 16. Credit in rate and tims not to.exoeed two years may be given for previous work of the sams class 58
that for which the apprenticesbip course is served. Buch credit to be given only after written approval of
oo, mumumwmumwummmwmwmmpmmm,mmu

N «mvmmwmmaanm,mmmbmwwmmubymom-
7+ agupent will be taught. ‘Apprentices are required to attend these sohools of instruction regularly, and ‘

mdﬂtpﬂymbmbuﬂ-bnuhuhum.thoohmwutobmsdm and tratn thelr mingds
and easbie them to sucosssfully master thelr trade. They will be paid their regular rete while sttending

o J by o . » P
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18. Ammmwuwyhmm-m-umammh six monthe
orthoymybottmnhndtobthuamplomt. rmudmmmmmm
tion and report instances of this kind. . X

1. Ammmmmwmmmmmmwm-mmmmd
the compeny. ’ ¥ =

20. At the explration of mmwpmmmmmwmmm
mdvewﬁﬂm&uﬂmodbythopwpcoﬁohbdthowmmy.

3l. Apprentices who have completed their course as indicated by the award of the above-mentioned
mmymdnmmthoomployolthneompuny:tmchnmumpdd to journeymen in the
shops in which they may work, or at a rate their ability and pervice may justify. , .

22. All matters pertaining to spprentices should be addressed i;mp«vhorolwpmﬁéu:t'rvpeh

‘ a-pau'm_oumiéeé.

Motive Power Department.

Our advance system of spprentice instruction comprises two phases, that in thie school foom and that
in the shop itself. o

Thosppmﬂoohmq‘.md&omklnthblhop,dmﬂththﬁothumwhmm,m:wlodolhnrm
duﬂngwhkﬁthnehohumw«yopmnumqotbwomu.nmfchnmeohgmolnbhpsruculutud.,
whaether machinist, botler maker, blscksmith, cabinetmaker, tinner, or paintes. -

‘Hisqptes of pay during the four yearsof apprenticeship are as follows:

At La Junta and i)olnh west tﬁmﬂ and on the Coast and Gulf lines, owing to the extra cost olanc,‘
thenuqmzsoenul day higher than those shown above. . .
As an Inducement for the spprentice to complete his course, he is given at the expiration of his sppren-

. thoeship a certain amount for each day sctually worked while serving his time, the total amount being 3

about $135. He is also given a handsome ocertificate or diploma, signed by the master mechanic or shop
superintendent, the supervisor of apprentices, and superintendent motive power. Apprentices whohave
satisfactorily completed their course, as indicated by the award of the above-mentionsd ocertificats, may
continue in the employ of the company at such rates as are pald to Journeymen in the shops in which they
may work, or at a rate thelr ability and service may Justify.

In the larger shops there is an apprentice instructor for each department (or one for about every 35 boys),
who devotes his entire time to the apprentices, watching over them, and showing then the various steps
necessary In the manufacture and repair of engines and cass. He not only gives the apprenties the neces- -
sary instructions for each particular job, but transfers him, as rapidly as his ability and progress Justity,
from one machine or kind-of work to another, thus giving him the variety of wor needed to make him
maaster of his trade. ' .

The apprentioe is required to attend the apprentice school two hours a day two days s week and is pald
for this time the same as though he were at work in the shop. Here he Is taught mechanjcal and W
drawing, shop nrlthn}etlo, and the elements of mechanics—the object being to enable him to make a work-
ing sketch, to resd intelligently the blueprints from which he must work in the shop, and to wark out the
varjous problems which will arise from day to day in carrying out his regular duties as & mechantc, In
brief, he is taught to use his brains as well as his hands. :

The local mansgement of each shop makes the selection of apprentices—at soms points the number on
the waiting list belng 50 great that the applicant must walt at least six months befors his turn comes to be
employed as an apprentics. The applicant must be at least 16 and not over 22 years of. age, he should

" possess at least & common-school education, and should be sound phyelcally as well as mentally. The

spplication should be in the form of s jatter, sddressed to the shop superintendent or master mechano of
thelhqplnwhlchtbelpplhntddmto,h.mhhm,udmmﬂdmumeummmupmm,

-his age, height, welght, education, previous mechanica} experience, if any, and any other information that

may beofinterest. Below fsslist of the points where spprentios schools have been organized, alfo the npame
of the shop official to whom the application should be made:

Topeka, Kans., superintendent of shops; Cleburne, Tex., mechanioal superintendent; Ban Bernardino,
Cal., Albuquerque, N. Mex., 8hopton, Iows, La Junts, Colo., Raton, N. Mex., Newton, Kans., Arkanges
City, Kans., master mechanic. . S - v

-
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S8EABOARD AIR LINE RAILWAY,

Rates, Rules, and Regulaticns for Shop Apprentices. . |

m.—Onlythoscwhomovcrleyeauorage,orlgg@hmzoymolage,wﬂxbeemployedﬂsappmn- |
tloes; each person 80 employed will be required to furnish the company with a minor’s release (on form
provided for the purpose), properly executed by his parent or guardian. 3
Second.—The term of apprentiveship will be four years (not calendar years) of three thousand hours each, -
of days consisting of not less than ten hours each; excepting 8aturday haif-day holiday, which time ahall be
" included in apprenticeship time when made.
TRird—The firet year of the apprenticeship time will be oconsidered as probationsry; and spprentices
failing to show an aptitude for their trade or due diligence at their work will be dropped at the end of that
period, or earlier. . * . . A
Fourth.—Apprentioes are subject to the shop rules and the g ! rules and lations-of the
and are liable to discipline or discharge for violation of these rules,
If an apprentice conaiders himself unfairly treated, he has the right of appesl in person or by represen-
tative as per general shop rules and regulations.
Fifih.—The wages (per hour) pald apprentices are as follows:

7

For first, | p . fourth,
ibird, s | A 8nd
irmingham
visions, divisions.

Sizth.—Apprentices who are working with mechanics on plecework jobs will be paid their regular
hourly rates. Apprentices working overtime will be pald at overtime rates for time worked, but only the
sotdal hours worked will be counted in the apprenticeship period. .

Seventh.—Apprentices will be glven the best opportunity to learn their trades and become good mechanics.

Eighth.— Apprentices will be expected to improve themselves by reading and drawing and by attending

night schools when pn_oﬂeable;

’
Superintendent Motive Power,

»

APPENDIX B. -

. EDUCATIONAL AND WELFARE WORK ON EUROPEAN RAILROADS.

It may be of interest to refer very briefly to the practice of two European countries
in work bearing on the welfare and efficiency of railroad servants, The referencesare -
made with po attempt to cover the subject in any syitematic way, : ’ “

Germany.

In a recent article—the sqcon‘:l!{qf a series—published in the Archiv fir Eisenbahn-
wesen for 1907, which appears ufider the Quspices of the Prussian ministry of public
works, a report is made on the welfare work of Prussian-Hessian railway districts for
the year 1905.

- The organization, of the work is, roughly, as follows:
1. Betterment of living conditions: :

i Tabulation of 8,694 two; three, four, and five room dwellings, by railroad inspec-

/ . _ tion districts.” _ R

2. Care of employees during periods of rest and intervals between work and service: (
(a) Rooms, with cook stoves, where men can spend the night, ) !
_.(b) Equipment of cars with gas or coal stoves, so that men can prepare warm food
for themselves, etc. ; /

o

ERIC

Aruitoxt provided by Eic:



R_ﬁ B »P.E.L ¥ n i~y _ R iy s
APPENDIX B. ' 168 %’}

“3. Care of health: ]
(a) Medical inspection and service free. <
() Bpecial attention to tuberculosis with attempt to improve living conditions.
(¢) Care of the sick, and instruction of amall children in little towns where the
] populationris chiefly railroad people. 3
l - (d) Better establishment of homes.
(¢) Keeping of sickness, invalidiam, and death records.
4. Rewards: _ g : ) .
(a) For long service; 12,120 workmen were rewarded in 1905 as against 2,370 in
1903 (442,490 marks, 1905; 88,190 marks, 1903). 'In 1904 the conditions of
availability for reward were made easier. For instance, illness was no
longer counted as an interruption to. service. Long-term service rewards
varied from twenty to fifty years. : '
(3) Recreation days, short vacations, and other freedom from service-under cer-
tain conditions and in certain grades. -
(¢) Provision against exposure—warm clothing, waterproof clothing, etc. .
(d) Free transportation. . )
(¢) Garden land for city employees to raise vegotables, etc. -
(/) Coal supplied at cost. . : : . :
(9) Efforts inthe direction of houses of convalescerice and recovery. Four or
five ‘““‘homes” for lecomotive men, etc,
5. Measures to protect workmen against accidents and to care for victims of same.
8. Labor committees, with power to receive communications from laborers as to -
grievances, etc., to discuse these questions, and to settle disputes between
laborers when requested by both parties 80 to do. .
7. Railway clubs. October, 1904, 467 local clubs with 247,600 members; 1905, 637
clubs, membership 350,800. These organizations interest themselves,
among other things, in— - . t
(a) The care of sick. . . '
(8) Free clasies for teaching families how to keep house. The clubs nurture the
consciousness among the employees of unity of intereet as members of g
great, governmental administrative body. : ) .
8. Homes for the unmarried daughters of railroad men (40,000 marks donated by the
Kaiser), ° .

.

.

France. e

The Engineer, London, January 24, 1902, prints an article on “Technical education
of railway apprentices in France.’’ Quotations from this article with an abstract of
some portions of it are as follows: ’ _ .
*‘Chief among the social and benevolent institutions organized by various French_
main-line milway companies is that which concerns the education of theirapprentices.’’
Conditions vary on different lines. The Chemin de Fer de I'Est maintains coarses
both rigorous and thorough in method, “‘though a little exclusive.”” Apprentices
have been in service here ginge 1852, but the schools proper date from 1884. They
are for mechanics only, engineers being excluded. The type of French locomotive - -
- driver is, however, high in intelligence and professional knowledge. ~ ‘-
In the maintenance of these schools two motives actuate the management—the
" philanthropic and the practical. The rate of pay for apprentices from the commence- * -
ment of service is 1 franc per day at Paris (La Villette), and 50 centimes in the com- '
pany’s other shops at Epernsy, Mahon, and Romilly. The pay may be augmented
every five months at the rate of 25 centimes for the best workers, Apprentices get
medical and dispensary aid and free passes. —~ S _
In order to aseist-the older employees with families to maintain, the sons of such
employees bave the preference. _The lads'must be from 18 to 16 years of age, of French -

!, e ) YT e
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164 EDUCATION FOR EFFICIENCY IN RAILROAD SERVICE.'

birth, and physically sound. They must bé able to read, write, and figure. Because
of the good tnnmng and good moral environment (‘‘close and solicitous superin.
tendence”) which is given the apprentice, the applications are very numerous.
Hence the father’s record, as well as the applicant’s ability, is considered.

The number of apprentices engaged under these conditions is as follows:

Number of apprentices: :
Epernay (locomotive 8hop)........coqeeeiiiiiiiiiiiiiiiiene ... 100
Rollmgstockdep&rtment:— '

Since 1884 there have been sent out 1,430 trained men from these shops.

Character of work.—The term of apprenticeship is from three to four years, upon the
completion of which the apprentices serve two years as mechanics’ helpers, gjther in
groups or along with the men and in the daily round of shop work. They then become
day workmen paid by the day. There is no contract; either party is free at any time
to withdraw, but the discharges are very few and the effort is to keep the boys with
the road after the apprenticeship is completed. Where military service interrupts

_their railroad .work, the boys return, after serving their terms, to the grade previously

Tn

occupied, provided their record has been good.
The course of training is divided into two distinct heads—manual in the shops and

theoretical in the class rooms. The first is intrusted to gang foremen -and leading

hands of well-known proficiency and trustworthy character, who stand and work
with the apprentices and exercise the greatest possible care in their mechanical edu-
cation, which is of course progressive and graduated according to the natural capacities
and physical strength of the learners. Then, in addition to the brgnch which the
apprentice has chosen for his specialty, he is also given facilities for gaining an ele-

~ mentary knowledge of such collateral shop trades as most generally come into touch

with his own work.

The theoretical teaching intended * * * to continue the primary knowledge
acquired at school by the apprentice usually comprises reading, writing, orthography,
history and geography, arithmetic-and geometry, mechanical drawing, elements of
physics and chemistry, technology, mechanics, laying out of machine work, etc.

These classes are in charge of the head staff of the shops—generally the foremen
and draftsmen, who very frequently were former pupils of the Ecole des Arts et Métiers,
and whose experience, specialization, and capacity are a guarantee for the ultimate
success of the apprentices. Two hours daily are taken up by theoretical and manual
instruction in the manner which we describe subsequently. In order to encourage
and .stimulate the efforts of learners attending these classes, prizes of well-chosen
books are distributed at the end of each annual term to the most meritorious of those
who have been classed first at the shops and in the classes. The term commences

" October 1 and ends some time in August.

LOOOMOTIVE .S8ECTION.

At the locomotive works at Epernay the educational course consists of reading,
writing, French, arithmetic, geometry, algebra, physics, chemistry, cosmography,
mechanics, technology, and a brief outline of political economy. The studies extend
over a period of four years, the time passed in each of the clames being two hours per
day. Each class consists of 26 pupils, forming one division, and all the usual acces-
uories and materials are furnished by the company.

FOURTE (OR wwu{) CLASS.

. Geometry, Book I; arithmetic; introductory French; gnmmar, mtroductory orthog-
nphy, hhtory of me Imm t.he Gauh to 1789.

4
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Geography, etc.: Geography of ance, commerce, mduetnee government adminis-
tration.

Sketchmg Line drawing.
THIRD CLASS,

Geometry Book II and problems, Book III.

Arithmetic. -
French grammar, including original reports on shop work. '
Geography, physical and political, of European countries.

History of France, 1789 to present time.

Sketching: Line drawing.
'8ECOND CLASS.

Plane geometry, Book III, Book IV, and problems on Books IIT and IV; geometry
in space.

Arithmetic: Revision of third class, etc. )

French: Literature, home exercises, reports, étc.

Orthography.

Cosmography: A few lessons

Technology: No. 1, pattern making; No. 2, foundry pmctlce No. 3 forgee '

Sketching: Line drawmg R .

Shop lectures.
FIRST CLASS.

Mechanics: Statics; kmematncs Study of divers motions; strength of materials;
dynamics.

Technology: General consxderatlons on the different parts of a locomotive boiler, etc.

‘Algebra: Introductory Adeas.

Physlce Introductory ideas; hydroetatlce atmospheric pressure; hea.t electricity,
static and dynamic, lntroductory ideas. ’ l

Chemistry: Introductory ideas; metalloids; metals metallurgy, orgamc chemmtry
introductory ideas.

Political economy: A few ideas. -

Sketching: Line drawing.

Shop lectures. - »

PROGRAMME OF ROLLING-8TOCK WORKSHOPS

Second (lower) division.—Grammar, arithmetic, geometry, freehand drawing,
technology. ~o

First (upper) division.—Grammar (revision, exercises, na.mtlvee, etc.), arithmetic,
geometry, freehand drawing, line drawing, technology and mechanics.

4
COURSES OF PRACTICAL WORK IN CARRIAGE SHOPS.

Fitters, two years; turners, three years; tmsmnthe three years; carriage buxlders
three years; pattern makers, three years; painters, three years; trimmers; three years,

* The aim of the courses is to make & body of workmen from whom excellent foremen
may be drafted. :

Results.—These are, as a whole, very mtmfactory - Of course the value of the arti-
.ean will depend much upon his individual propensities and abilities; but the least
that can be eaid is that lads so trained become good workmen, trustworthy, and of ‘
excellent conduct. Some at this day are the leading shop hands and forémen, and & -
- few have even advanced to superior positions. :
"A school similar to that conducted by the Chemin de Fer de l’Est was oxgamzed by L
the Chemin de Fer du N ord in 1883,
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