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PREFACE

This work is prepared to meet a need which has arisen
due to the inaccessibility of a large amount of the ex-
isting information concerning locomotive design and con=-
struction.

Improvements in locomotive practice are being made as
rapidly as in any other field of engineering work. The
desire on the part of the government and many individuals
to standardize locomotive practice may, in some respects,
curtail advancement that has been made up to the present
time but the deménd:or the railroads is ever for heavier,

more powerful, more economical, and mofe reliable loco-
motives. The past ten years has seen greater development
and advancement per ton mileage per locomotive than any
past period. The advantages obtained from standardization
are by far offset by the advantages gained in improvement
and development of the loéomotive. Each railroad has, in
the past, had its own standards and types of locomotives
for its individual use. This condition has led to a vast
variety of types of locomotives but there is a vast var-
iety of conditions which mst be met by locomotives in
their operation. Locomotives must be operated and built
to suit the roads on which they are run. A locomotive -

which is economical on one run may not be on another.



Thus 1t may be seen that the development of various types
and styles by various builders has its advaptages.

There have been a great many books, bulletins, hand-
books, reports, and magazine articles written on subjects
pertaining to locomotive design and construction. A large
part of locomotive design has been standardized but this
information is very difficult to obtain as no one of these
deals with more than one or a few subjects concerning the
locomotive. There are so many broad subjects on which a
vast amount of experimental work has been done that it is
difficult to write without going into specific detail
which cannot of course be done in a work of this sort.

My idea is to give the information which is essential in
order to proceed with technical questions afising in the
design and construction of locomotives.‘The text presup-
poses definite knowledge of the details of construction
of the locomotive. This work cannot go into details suf-
ficiently to give one with no knowledge of the construcx’
tion of the locomotive a thorough understanding of the
sub ject.

In this work the definite information needed to plan
a locomotive suited to meet the demands of trackage and
haulage on any road or for any type of sefvice will be
'found. It also contains the information necessary to

write the specifications which must be furnished the



builders of such locomotives and that necessary for the
design of the locomotive by the locomotive builder to

suit the the specifications given'and'the methods used in
builﬁing the locomotive and making it'ready for operation.
The whole process, from the beginning to the final product
is here given.

It can be seen that this is a vast subject to be cov-
ered by one work but a locomotive builder must be familiar
with every step here given and it is very essential that
no part be omitted in the consideration of the problem in
hand. My purpose, then, is to put this information in
compact and easily accessible form.

James Clyde Maris.

May 1, 1919.
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TYPES OF LOCOMOTIVES.

The service which locomotives are called upon to give
in practice may he divided into three classes: road ser-
vice, switching service, and industrial service. Each of
these three classes of service calls for many different
types and sizes of locomotives, depending of course upon
the track upon which the locomotive is operated; fuel and
water supply; and length, tonnage and schedule of haul.

Road service is divided into two classes: freight and
passenger. As a general rule passenger service demands
greater speed and less tonnage. Passenger service is fre-
quently subdivided into heavy passenger and fast passenger
and the same is true of freight service, the latter ser-
vice demands being very different for the various classes
of freight hauled. Mountainous country demands other types
of locomotives than are used in ordinary practice in level
country, this service being over roads with heavy grades,
sharp curves, and frequently long hauls, Suburban service
in densely populated communities demands still other types
for quick starting and light, short distance hauls. Such
classes of service demand locomotives of a much different
type than are used in ordinary railroad practice. Branch
and stub lines usually take care of the discarded motive
power from the trunk lines. Frequently discarded passen-

ger and freight engines are converted into switchers.



