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ENGINE 999, NEW YorK CENTRAL RAILROAD, 1893.

Diameter of Drivers, 87",

Diameter of Cylinders, 19" X 24" stroke.

Boiler-pressure, 180 pounds.

Weight on Drivers, 82,200 pounds,

Speed, 102 miles per hour.
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THIS BOOK

15 RESPECTFULLY DEDICATED TO THOSE

otive Engincers and Firemen

G TO INCREASE THEIR KNOWLEDGE OF THE STEAM
UNDER THEIR CONTROL, DECREASE THE CHANCE
OF ACCIDENT, INCREASE THE SAFETY OF HUMAN
- LIvES, AND GIVE GREATER SATISFACTION
To THEIR EMPLOYERS,

BY

~ THEIR FRIEND THE AUTHOR,

WHO 1S PRACTICALLY
ONE OF THEM.



PREFACE.

HE author, who is a practical engineer, attempts in
book to write a practical treatise on the Locomo-
- Engine, and has tried to describe the manner in
ch the locomotive is handled while in service.

e are many excellent books on the locomotive,
‘there is one portion of the subject which, in the
r's opinion, has not yet been covered.

man who wishes to understand an engine thor-
will learn more by watching repairs made in
, or in case of accident on the road, when the
e is disconnected, than if the method were de-
d to him in so many words; for he thus sees the
construction, break, and repairs.

author has illustrated this book with this pur-
in view, and has made most of the drawings him-

’here others are used due credit is given, and there-
text contains also a full explanation of the

gs, questions are asked and answered on the
‘uction of the locomotive and its performances,
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and complete directions are given as to what should
be done in case of emergency.

The reasons for first explaining the construction and
action and then asking and answering questions are
three: first, when a question is asked and answered,
and the reader does not thoroughly understand the
construction and action of mechanism, the questions
and answers will not be clear to him; second, the
reader will be more vividly impressed by reviewing the
questions and answers; third, the questions and an-
swers are so arranged that the book can be used by
Master Mechanics or Travelling Engineers for the ex-
amination of candidates for promotion, or by the
demonstrator in the Lodge Room.

An effort has been made to present to the reader a
full and clear explanation of the Compound Locomo-
tive, showing the construction of different systems in
actual use, and giving the method of disconnecting
such engines when broken down.

The author has illustrated the principal * break-
downs " that happen to a locomotive, so that when
one actually occurs on the road the engineer can com-
pare the break with the illustrations in the book, and
find out exactly what should be done.

Each part of the mechanism is named in the illus-
trations as a guide to the engineer in making out work
reports.

I am indebted to the proprietors of the works whose
Compound Locomotives are shown in this book, for
drawings and photographs; to the Westinghouse and
New York Airbrake companies, and other manufactu-
rers whose appliances have been illustrated and de-

-
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scribed ; and to the Railroad Gaszette for part of the
description of the Brooks Two Cylinder and Schenec-
tady Compounds.

If the book fulfils the mission for which it was
written, the author will consider that his labor has
been rewarded.

H. C. REAGAN,
Locomotive Engineer.
PHILADELPHIA, January, 1894.

PREFACE TO SECOND EDITION.

AS electricity is developing very rapidly in all direc-
tions, and especially in the method of transportation,
the Electric Locomotive as a motive power is naturally
attracting the attention of the officials of the larger rail-
road. The development in the street-railroad service
has also been phenomenal. There are very large elec-
tric locomotives at work daily on some of the trunk
lines, and they are doing the work successfully ; hence
it appears as if they had come to stay, and that more
may be expected in the future. The author, having
this thought in his mind, believes now is the time for
those who are to-day handling our steam locomotives
to investigate the working and construction of the elec-
trical locomotive, although he does not believe it is
going to displace the steam locomotive immediately.
Such a change will be gradual rather than instan-
taneous. He has tried to make the description and
operation of an electric motor as simple as possible,
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that it may be readily understood by the average
reader, and in the hope that it will be instructive and
therefore lead to a further investigation of the subject.
Thinking it a good plan, he has therefore incorporated
the description of the electric locomotive with the book
entitled “ Locomotive Mechanism and Engineering,”
which has been received so kindly by the locomotive
enginemen. It was thought proper to give a descrip-
tion of the street-railroad and stationary motor as a
stepping-stone to the larger motor used on the electric
locomotive, since there is no great difference in their
principles, but in their size and method of connecting
with the axles the method of control is nearly the same.
The locomotives which receive their supply of current
from a central station and those which generate their
own current, and in fact are a travelling central station,
are shown. e

I am indebted to the Electrical World, the Electric
Engineer, and the Railroad Gaszette for some data
and cuts relative to the several electric locomotives
shown ; also to the General Electric Company for cuts
of their electric locomotive, and others whose apparatus
is shown.

H. C. REAGAN.
PHILADELPHIA, March 1st, 18g6.

PREFACE TO THIRD EDITION.

A BOOK written for the purpose of instructing the
er in engineering, of whatever branch, should be
p to date. Therefore, while the previous editions
this work have been well received, the author felt
t a new issue would be incomplete without some
count of the latest types of electric locomotives and
~ various improvements in air-brakes, etc., which
ve been introduced since the last edition was pub-
ed. A description of these has now been em-
lied, some forty pages having been added, including
number of cuts and diagrams, thus, it is believed,
aterially enhancing the value of the work.

H. C. REAGAN,
- Waire PLains, N, Y.
ix



PREFACE TO FOURTH EDITION.

THis edition describes and illustrates by means of
ographs and detailed drawings the latest improve-
in locomotive practice. This includes the latest
s of compound and-single expansion locomotives,
treats of many improvements in fire-boxes and
r construction.
e subjects of liquid fuel and oil-burning engines
carefully considered, as well as piston-valve engines
1 track-sanding apparatus.
author, also, discusses the different methods of
rating valve motion for compound locomotive en-
1es, and takes up the questions of metallic packing
of air-pumps.
- The new matter is intended to put the reader in
h with the very latest and highest type of loco-
1otive and its details, :
 The author desires to make, here, his acknowledge-
nt to the various firms whose apparatus is described,
their courtesy in furnishing cuts and descriptions.

_ H. C. REAGAN.
 PHILADELPHIA, Aug. 1, 1902,
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YCOMOTIVE MECHANISM AND
ENGINEERING.

CHAPTER L
- THE LOCOMOTIVE BOILER.

best subject with which to start is the lomoco-
iler, of which there are two illustrations. Fig.
a wagon-top boiler. Fig. 2 is a Belpaire boiler,
 is now being used on many roads.

principal difference between them is the shape
‘over fire-box, and the method of staying. In
re boiler the back end over fire-box is nearly
there being a radius on the corner for bending.
Ipaire boiler also uses radial stays, thus obviat-
‘necessity of using crown-bars and sling-stays ;
ems an advantage, as it not so complicated,
he mud cannot accumulate on the crown-sheet,
oes when using crown-bars, The sheets can
emselves to each other better under different
nd change of temperature.

ncipal parts of a boiler are the fire-box, flues,
m or dry pipe, throttle-valve, the smoke-
which are the steam-pipes leading to each
, the exhaust-nozzles, and the stack.



