
A Practical  Evaluation  of 

RAILROAD 

M O T I V E POWER 

by 
P. W. KIEFER 

Chief  Engineer Motive  Power and Rolling Stock 

New  York  Central  System 

SIMMONS-BOARDMAN  PUBLISHING CORPORATION 

New York 



CONTENTS 

FRONTISPIECE 
Top—"Niagara" Steam Locomotive. 
Center—Typical Diesel Road Locomotive. 
Bottom—Electric Locomotive. 

FOREWORD by Joseph B. Ennis 

AUTHOR'S FOREWORD 
CHAPTER PAGE 

I. INTRODUCTION i 

The Fundamentals of  The Problem 2 
(1) Availability  and Its Dépendent Coun-

terpart, Utilization 2 
(2) Over-All Costs of  Ownership and Usage 3 
(3) Capacity for  Work 5 
(4) Performance  Efficiency  5 

II. THE RECIPROCATING-TYPE  STEAM 
LOCOMOTIVE 7 

Effects  of  Reciprocating Over-Balance—Slip-
ping Tests 8 

Progress in Improving Availability  and Econ-
omy 9 

Table  1, Principal Characteristics of  Progres-
sive Designs 10 

Description of  N.Y.C. Class S-i "Niagara" 4-8-4 
Type 12 

Chart  A, Power Characteristic Curves 13 
Large-Capacity Tenders 16 
Four-Cylinder Non-Articulated Type—P.R.R. 

Class T-i 17 
Poppet Valve Gears 18 

ix 



X CONTENTS 

CHAPTER PAGE 

III. OTHER COAL-FIRED STEAM LOCOMO-
TIVES 20 

Stoker-Fired Steam-Turbine 20 
P.R.R. Class S-2 6-8-6 Type 20 
C.&O. 4-8-0-4-8-4 Type—Three Locomotives 22 

Pulverized Coal Fired Steam-Turbine 23 

IV. THE GAS-TURBINE LOCOMOTIVE 24 . 

Coal Fired 24 
Oil Fired—A.T.& S.F. 4-8-4 Type 26 
Power-Gas Process 26 

V. ELECTRIC LOCOMOTIVES 28 

Advantages and Disadvantages 28 

VI. DIESEL-ELECTRIC LOCOMOTIVES 31 

Number in Service on N.Y.C. and On Ail Rail-
roads 31 

Evaluation of  Freight Diesels Versus Modem 
Steam 32 

Passenger Diesels on N.Y.C. 33 
Recent Designs of  Diesels 34 

VII. MOTIVE-POWER POTENTIALITES 37 

Availability  and Utilization 37 

Passenger Service 37 

Comparative Annual Potential Performance 
—Diesel Versus Steam 38 

Check of  On-Time Record—Diesel Versus 
Steam 40 

Electric Locomotives—New York—Harmon 41 
Difficulties  Peculiar to Steam Locomotives 41 
Diesel Troubles 43 
Electric Locomotives 44 

Freight Service 44 



CONTENTS xi 

CHAPTER PAGE 

Comparative Annual Potential Performance 
—Diesel Versus Steam 45 

New Designs and Kinds of  Locomotives 46 
Over-All Costs of  Ownership and Usage 46 

First Costs 46 
Annual Operating Costs 47 
Table  2, Annual Costs 48 

Capacity for  Work 49 
Description of  Test Methods 49 
Valve Pilot Opération 50 
Chart  B, Power Characteristic Curves, Re-

ciprocating Steam and Diesel-Electric 
Freight 52 

Chart  C,  Power Characteristic Curves, Recip-
rocating Steam, Electric and Diesel Electric 
Passenger 53 

Chart  D, Accélération Characteristic Curves, 
Reciprocating Steam, Electric and Diesel-
Electric Passenger 54 

Table  Accélération, Steam, Electric and 
Diesel-Electric 55 

5000 H.P. Continuous Rating Electric Loco-
motive facing  p. 5s 

Comparative Advantages of  Electric and 
Diesel-Electric Versus Steam 56 

Performance  Efficiency  59 
Thermal at Drawbar Referred  to Fuel 59 
Over-All 60 

VIII. CONCLUSION 62 

Summary of  Motive-Power Evaluations 63 
Table  4, Relative Evaluations 64 


