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PREFACE TO SECONI) EDITION 
During the decade since the first edit~on of Lhls I I a n d b k  was 

presented, there have been many changes in electric n ~ l w a y  prac- 
tlce Urgent necessity for the most economical operation has 
resulted in more rapid development than might have been expected 
ten years ago. The most str~king single feature of this develop 
ment is the light weight car; this has been accompanied by more 
scientific design of the car body, both as to structural features and 
arrangement of entrances and ex~ts,  better design of trucks, espe- 
cially of the single truck, lighter and more economical motors, and 
more e5cient control, brakes and safety appliances. A much 
more considerable use of machinery in track construction and 
maintenance is another outcome of the past several years. 

Such changes in the ar t  im lled the present revision, and 
necessitated a radical rewriting oeeveral sections. Advantage was 
taken of the opportunity to revise and add much valuable material 
in other sections. I n  those on Train Movement and Motors, for 
instance, there is given a very greatly improved treatment of the 
general subjects pertaining to the selection of a pro er motor 
equipment to meet a required service. I t  is felt that  tge present 
edition is a much better handbook as i t  relates to the industry 
today than was the first in its presentation of the material avail- 
able ten years ago. 

Costs and prices have had wide fluctuations during this period, 
and have not yet reached any stable level. However, where such 
figures are given herein, they are accompanied either by the basic 
unit costs or the dates a t  which they were obtained, so that the 
user of the Handbook may convert them to the proper figures as 
of the date of use 

ALBERT S. RICHEY. 
WORCESTFR, MASSACHL~SETTS, 

August, 1924. 



FOREWARD 

In 1915, Albert S. Richey, E.E., Consulting Engineer, Professor of 
Electric Railway Engineering, Worcester Polytechnic Institute, and 
Fellow of the American Institute of Electrical Engineers published his 
treatise on the current technology of the electric railway industry. Into 
this 800 page reference he attempted to present a complete description 
of all facets of electric railway practice from the engineer's point of 
view. Updated in 1924, the Electric Railway Handbook remains one 
of the most complete compendiums of electric railway engineering and 
practice. 

Richey is still a useful reference for today's museum member. 
Topics covered include roadbed and track, motors, trucks and con- 
trol. Also such useful engineering data as brake rigging design, car 
body construction. electric transmission and distribution, signals and 
communication. Every chapter contains information valuable for 
accurate and safe restoration of antique electric railway equipment. 
Each subject is covered in detail including charts and diagrams. 

The Association of Railway Museums and the Parts Committee are 
proud to present this reprint of the Electric Railway Handbook to  the 
museum community. Originally reprinted in 1978 by the Illinois 
Railway Museum, the ARM is deeply indebted to  the Illinois Railway 
Museum and especially to  Mr. James Johnson for preserving the off- 
set printing plates for use in this edition as well as arranging for 
publication. This edition retains the double page format of the 1978 
reprint while incorporating double sided printing and a sewed hard- 
cover binding. We expect that each volume will be a useful addition 
for bookshelf and shop. 

The Electric Railway Handbook is part of a continuing series (7f 
publications by the ARM of information for the railway museum 
community. We are always on the lookout for new material to  publish 
and solicit contributions from our readers. 

Rod Fishburn 
Chairman, ARM Parts Committee 
3 August 1989 

Third Printing 
April, 2001 

This book can be ordered from; 
ARM Reprint Books 
33 Ashland Street 
Manchester, NH 03 104-51 10 
603-669-8490 



PREFACE TO FIRST EDITION 
I n  the collection and presentation of the material for the Electric 

Railway Handbook, the aim has been to get together in compact 
and usable form a large amount of the information which the electric 
railway engineer frequently requires, but often finds only after an  
extended search through mechanical, electrical or civil engineers' 
handbooks or the files of technical journals or proceedings of engi- 
neering societies. The field of the electric railway engineer is so 
broad that such information has necessarily been very much scat- 
tered, and progress has been so rapid that a great deal of valuable 
material has been available only in periodical ublications, where, 
unless held by a good index system, i t  was soon fost to the operating 
engineer. The idea of a reference book for the practical electric 
railway man has been kept in mind, and no attempt has been made 
to produce a text book, although it is believed that the book may 
be a useful aid to the student. 

I t  has not seemed wise to include detailed material relating to 
power plants as such, as this is a field in itself, well covered by exist- 
lng books, and requiring much more space than is available here. 
Such matters as the influence of amount and character of load on 
the capacity and location of power plants and substations are, of 
course, given due consideration in connection with such subjects as 
power requirements, energy consumption, feeder layout, etc. In 
the section on Buildings, the field of the architect has been entered 
practically only so far as electric railway building problems may dif- 
fer from others. Other instances may be cited of intentional omis- 
sions or very brief consideration of certain matters, such as the 
elementary treatment of the laying out of track curves, the design 
of transmission lines, and signaling systems. In  the comparatively 
rare cases where the matters in hand require more extended for- 
mulas and data than are here included, the problems are so special 
and the engineer who is competent to handle them is so well sup- 
plied with information that it seems unwise to burden this volume 
with the material. In  short, no attempt has been made to covcr 
the entire field of electric railway engineering, ramifying, as it 
does, into the special provinces of the civil, mechanical, electrical, 
chemical engineer and architect. Rather, i t  has been the aim to 
present data on the subjects which come up in everyday electric 
railway practice for constant use by the operating, constructing 
or designing engineer; a book which may be used by the non- 
technical manager or operator as well as by the engineer; and a 
convenient reference book on electric railway practice for those 
who may be specializing in other or allied lines. 

Much material has been gleaned from standard hooks and publi- 
cations. Due credit has been given in the text, but special mention 

vii 



viii PREFACE T O  FIRST EDITION 

should be made of such sources as the Manual and the proceeBings 
of the American Electric Railway Engineering Association, :,": 
Transactions of the American Institute of Electrical Engineers,,on- 
of other engineering societies, the Handbook on Overhead Line rthe 
struction of the National Electric Light Association, the files of 
Electric Railway Jortrnal, Electric Journal, and Aera. 

A special acknowledgment is also due to the following who 1lave 
so kindly assisted in furnishing needed information: A. H. Arm- 
strong, M. V. Ayres, J. H. Barnard, E. J. Blair, M. H. ~rons?' 
C. L. Cadle, Charles M. Clark, C. L. Crabbs, R. E. Danforth, I! ' 
Davis, S. R. Dunbar, A. W. French, S. L. Foster, W. G. G~~~~ 
Charles Rufus Harte, W. J. Harvie, H. C. Ives, A. St. George ~ o ~ ~ ~ '  
G. H. Kelsay, Norman Litchfield, Bruce Loomis, W. H. MCAIOPZ; 
Thomas B. McMath, W. S. Murray, George W. Palmer, Jr., I?' 
Phillips, Clarence Renshaw, F. L. Rhodes, Ralph H. Rice, ~ a e  
Schreiber, Harold B. Smith, W. C. Sparks, Thomas Sproule, Cllter 
Squier, R. B. Steams, H. M. Steward, Robert I. Todd. Mr. Wa,oof Jackson has read both the original manuscript and the final p 
sheets, and has offered many valuable suggestions. 

The book is now presented to its user with the request tha/ he 

make any criticisms or suggestions for additions which may be h t $ ~  
ful in making future editions more valuable in the field. Wxble 
great care has been exercised in proof reading, i t  is inconceivi.- 
ba't no errors e*s'L, anh no'i~bcaT~on oT any h a t  m a y b e b u n 8  
be greatly appreciated. 

ALBERT S. RICEF?'' 
WORCESTER, MASSACHUSETTS, 

February, 1915. 
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ELECTRIC 
RAILWAY FTANDBOOK 

SECTION I 

ROADBEDANDTRACK 

Railway Location. The following e\tracts from the section on 
"l<conomics of Railway Location" of the Manual of the Amer. 
Ry. h g .  Assn. apply to electric as well as to steam railways. 

1.ocating a railway means designing on economical plant for 
handling a given tra5c. The economical plant for a given quantity 
and class of t ra5c  may not be the economical plant for a greater 
or less quantity of traffic or for traffic of a different class. I t  is 
considered good practice to discount the future within reasonable 
limits, provided the necessary funds are available. 

The most general formula for the economic value of a location is: 
K - E  

c = P  
Where R = Annual revenue (receipts from operation); 

E = Annual expense of operation, including depreciation 
and taxes; 

C = Capital invested (cost of construction); 
p = Percentage of income on investment. 

The following equation may be used in certain cases, especially 
where the annual revenue, known or unknown, is constant: 

R - ( E + I ) = P  
1Vhere I  = Amount of interest on cost of construction; 

P = Amount of profit (net corporate income). 
When the revenue is constant the condition of the second equa- 

tion is that the sum of operating expenses, plus interest on cost of 
construction, shall be a minimum, and is convenient in many cases, 
but does not indicate the proportion of profit to investment. Care 
should be taken not to use too low a rate of interest. The ratio of 
profit to investment should be considered. 

In order to make an economical location of a railway, the engineer 
must know or make a reasonable assumption of the amount, direc- 
tion and class of trafic that the railway will be called upon to handle, 
class of power and the approximate efficiency and cost of fuel that 
will be used, the rate of wages that will be paid to employes, the 
cost of maintenance materials, and the rate of interest considered 
a proper return for additional expenditures involved in the improve- 
ment of the line for the reduction of operating expenses. 
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