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For ‘Tug CANADIAN ENCINEER. -
RAILWAY ENGINEERING.*

——

BY CECIL B. SMITH, MA. E., MEM. CAN. SOC. C.
ASSISTANT PROF. OF CIVIL ENGINEERING IN
M'GILL UNIVERSITY.
InTrODUCTION.

These papers are the outcome of an endeavor on
the writer's patt to epilomize a yast subject into-such
a compass that the student or laymawn whose experience
is pre-supposed to be “ nil ” may grasp it in an intelli-
gent way. It is intended to be a founddtion course
only, and as such, has been largely selected from the

E.,

various works bearing on each department of the sub- = “that he,in turn, gives orders which must be obeyed,

jéct; but the proper balancing of the parts, if such
there be, giving each its due importance, the combina-
tion of the whole subject, technically considered, as a
ground work for future study, and the exclusion of
much confusing detail which obgcures the mental-vision,
the writer may claim as his own.

During the present period of depression, which al-
ways so seriously affects railway construction, it-might
be thought that the vocation ‘of the railway engineer
was being largely obliterated ; but this is; not at all'a
consequence. Our railways must be maintained; and.
while more engineers, per mile, are employed during
construction than afterwards on .maintenance, yet,
although there are, no doubt, pleasant and remuner-
ative positions to be had during the former period,
there is no condition of permanence that makes .them
desirable. On the other hand, railway companies

* This sericso! papers will bo lssued Ia book form as soon as they hav
peared in Tux Cm&xﬁ‘sxoxmu. 7 havesp-

recognize more, every day, the value of a technical
engineering ‘waining foc those young men who fill
junior positions in the operating and maintenance
departments, not strictly engineering in their nature.
And those companies {(¢.g., Peansylvania, or Nor-
folk and Western) that have persistently filled such
positions with young engineering graduates, that have
had them do routine work and given them a business
training, have seen their highest offices filled by men
whose engineering knowledge has brought them to the
front, when aided by a good business training, a know-
ledge of ways and means, and of traffic and operation. °
In thefuture, such positions, and those on the majn-
tenance staff proper, would seem to be the paths more
likely to lead! to success than the more strictly techmcal
work of lucation and construction, particularly as the
construction in future will be chiefly in the shape of
short extensions of large Systems having permanent

staffs, .
These papers, however, willdeal chiefly withlocation,

construction and maintenance, not because these cover
the whole ground, but because a knowledge of traffic,
rates, operatipn and management can be gained «nly by
experience, whereas a good grasp of the former may be
had previous to employment of such an extent, at least,
as will be valuable in obtaining and filling junior railway
positions,and also forma basisfor future study. Andeven

though very little of what is here given may be used at
once by the young engineer, yet it will enable him to
take 4 more intelligent interest in all that his superior
officer does, which he could not otherwise do unless be
had a proper understanding of the general principles on

which railways are surveyed, ccnsiructed and operated

He is warned against having his faithin these principles
shaken by the advers ¢ criticism of men who do not ap--
preciate or understand them. Care is taken to give

here only what is fairly well tried-and established.

On the other hand, he is advised to kecp his
opinions, largely, to himself, and:to carry-out faithfully
the instructions of his superiors in office. These in-
structions, though perhaps-sometimes faulty, should be

~=studied and ‘respected, so that'when the time .arrives

he may put into practice what he then coasiders, after
several years' experience, to be best, not only theoreti-
cally, but from the standpoint .of being feasihle and:
advantageous, capable of being put into execution by
his assjstants—the best, all things considered.

It must not be forgotten *hat these papers are not
exhaustive, but merely introductory. Years of reading;.
conversation, experience, observation, and above all;
honest hatd'thinking, are necessary to complete a man's
knowledge ou any subject, and even then it is not com-
plete. So that we. must never desist, but always per-
severe, if we wish to keep up with the progress of this
most progressive subject. . C.B.S.

Montreal, Que., Canada, May, 1897.

CHAPTER 1.—FuNDAMENTAL CONSIDERATIONS.

ARTICLE 1.—TRANSPORTATION.

The inhabitants of the civilized world have, since

the year 1825, been enabled to remodel their ideas of



