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More on the K. P. & C. 
U.C.RoS. member iVm. J . Maddock, o f L y o n s , New Y o r k , f o u n d he had more th a n a 

p a s s i n g i n t e r e s t i n B u l l e t i n 54 on t h e K i n g s t o n , P o r t s m o u t h and C a t a r a q u i E l e c t r i c 
R a i l w a y . H i s g r a n d f a t h e r , J o s e p h Maddock, who was b o r n i n M a n c h e s t e r , E n g l a n d and 
i m m i g r a t e d t o Canada d u r i n g t h e 1890's, worked as a c o n d u c t o r and motorman on t h a t 
l i n e . I n 1920, he and h i s f a m i l y moved t o S y r a c u s e , New Y o r k , where he f o u n d work 
on t h e R o c h e s t e r , S y r a c u s e and E a s t e r n u n t i l the l i n e was abandoned. 

D u r i n g h i s s t a y on t h e K.P. & C , J o s e p h Maddock was p h o t o g r a p h e d s e v e r a l 
t i m e s a b o a r d t h e c a r s on w h i c h he vvorked and i t i s t h e s e p h o t o g r a p h s w h i c h have 
been handed down t o h i s g r a n d s o n who, i n t u r n , has v e r y g e n e r o u s l y l o a n e d them to 
t h e S o c i e t y f o r r e p r o d u c t i o n . The photo of t h e c l o s e d c a r , no. 15, shows J o s . Mad­
dock s t a n d i n g on t h e r e a r p l a t f o r m w h i l e h i s s i s t e r - i n - l a w , M r s . J.M, Cunningham, 
i s s e e n a t t h e f r o n t window o f t h e c a r . C o n s i d e r i n g t h e b a c k g r o u n d i n t h e photo, 
i t w o u l d a p p e a r t h a t i t was t a k e n somewhere on t h e l i n e t o t h e Grand T r u n k s t a t i o n . , 
The o t h e r p h o t o shows Mr. Maddock on t h e f r o n t p l a t f o r m (on t h e r i g h t ) of a s i n g l e 
t r u c k , a p p a r e n t l y unnumbered sweeper a t t h e car-xhouse. 
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The Economic Results of Diesel Electric Motive Power 
on the Railways of the United States of America 

by H. F. BROWN, Ph. B., Fellow A.I.E.E., 
Consulting Engineer, Gibbs & Hill, Inc., New York, N.Y. 

T h i s i n t e r e s t i n g p a p e r , p r e s e n t e d by t h e a u t h o r a t a m e e t i n g o f t h e I n s t i t u ­
t i o n o f M e c h a n i c a l E n g i n e e r s i n London, E n g l a n d i n November, 1960, was p r e p a r e d 
from s t a t i s t i c s made a v a i l a b l e by t h e I n t e r s t a t e Commerce Co m m i s s i o n , i n t h e U n i t ­
ed S t a t e s . No dou b t , d a t a on C a n a d i a n r a i l w a y o p e r a t i o n s w o u l d p r o d u c e s i m i l a r 
c o n c l u s i o n s f o r t h i s c o u n t r y . W l i i l e t h e a u t h o r i s n o t a d v o c a t i n g t h e a d o p t i o n o f 
any p a r t i c u l a r t y p e o f m o t i v e power, t h e p o i n t s t h a t he makes a r e , i n some c a s e s , 
r a t h e r s t a r t l i n g . 
TRAFFIC 

I n o r d e r t o see t h e c o m p l e t e p i c t u r e o f the e f f e c t s o f d i e s e l i z a t i o n on Am­
e r i c a n r a i l r o a d s , oxie must a l s o c o n s i d e r t h e many o t h e r changes t h a t were made 
d u r i n g t h e p e r i o d f r o m 1920 t o 1955. These i n c l u d e n o t o n l y d e s i r a b l e e f f e c t s , 
but many u n d e s i r a b l e ones as w e l l , m o s t l y t h e r e . s u l t o f u n c o n t r o l l a b l e e x t e r n a l 

Fig. I. Traffic, All classes I and II railways 
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Fig. 2. Motive power in service on all raUtoays in the 
United States of America 

Classes I, i r , and III. 

Fig. 3. Development of maximum locomotive rail 
horsepower 

Available at rim of driving wheels. 
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Fig. 5. Road locomotives on all class I railways 

c i r c u m s t a n c e s . A f t e r 1920, t h e r a p i d development o f t h e c o u n t r y ' s highway network 
p r o c e e d e d r a p i d l y , and much o f t h e r a i l w a y s ' s h o r t h a u l t r a f f i c was syphoned o f f 
by higliwa.y c a r r i e r s . Then t o o , t h e c o u n t r y - w i d e economic d e p r e s s i o n d u r i n g t h e 
1930's r e d u c e d t r a f f i c t o be l o w 1910 l e v e l s . The y e a r s o f W o r l d War 11 br o u g h t 
u n p r e c e d e n t e d t r a f f i c b ack t o t h e r a i l s , taut t h e boom was s h o r t - l i v e d , as b o t h 
p a s s e n g e r and f r e i g h t t r a f f i c r e t u r n e d t o t h e i r d e c l i n i n g s t a t e a f t e r 194,3. These 
t r e n d s a r e c l e a r l y shown i n E i g . l a , and w i l l be shotvn t o be t h e most i n f l u e n t i a l 
f a c t o r i n r a i l w a y m o t i v e power, r e g a r d l e s s o f t y p e . 
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MOTIVE POWER REDUCTION 
C o i n c i d e n t w i t h t h i s o v e r a l l d e c l i n e i n t h e volume o f t r a f f i c came a c o r r e s ­

ponding d e c r e a s e i n t h e number o f m o t i v e power u n i t s a v a i l a b l e on A m e r i c a n r a i l ­
r oads. However, as t r a i n l e n g t h s were i n c r e a s e d , so d i d t h e a v e r a g e t r a c t i v e e f ­
f o r t o f t h e a v a i l a b l e l o c o m o t i v e s , as shown i n F i g . 2. S i m i l a r l y , advances i n 
motive power t e c j u i o l o g y p r o d u c e d a r a p i d i n c r e a s e i n t h e h o r s e p o w e r p e r u n i t o f 
motive power making p o s s i b l e t h e h a u l a g e o f h e a v i e r t r a i n s a t h i g h e r speeds t h a n 
were p r e v i o u s l y p o s s i b l e . D u r i n g t h e d e p r e s s i o n y e a r s , few new e n g i n e s were bought 
but o b s o l e t e u n i t s were d i s p o s e d o f a t a f a i r l y u n i f o r m r a t e , l e a v i n g t h o s e r e ­
maining t o i n c r e a s e i n av e r a g e age as t h e y e a r s p a s s e d . The o v e r a l l t r e n d s i n t h e 
number o f r o a d l o c o m o t i v e s i n s e r v i c e and t h e i r a v e r a g e age a r e shotvn i n F i g . 5. 
At t h e end o f t h e war, i n 1945, o v e r 4 5 % o f t h e s e r v i c e a b l e m o t i v e power c o n s i s t e d 
of l o c o m o t i v e u n i t s b u i l t p r i o r t o 1915, o r o v e r 31 y e a r s o l d . T h i s equipment was 
s m a l l i n c a p a c i t y , c o m p l e t e l y worn o a t , and hence, l o n g o verdue f o r r e p l a c e m e n t . 
Never b e f o r e had so much m o t i v e power become so o l d and so i n a d e q u a t e . As f a t e 
would have i t , i t was by t h i s t i m e t h a t G e n e r a l M o t o r s h ad come up w i t h an a p p a r ­
e n t l y s a t i s f a c t o r y d i e s e l - e l e c t r i c l o c o m o t i v e , and on t h e b a s i s o f u n r e a l i s t i c 
economies r e a l i s e d f r o m t h e o p e r a t i o n 
of a few o f t h e s e u n i t s under i d e a l 
c o n d i t i o n s i n t h e y e a r s 1935 t o 1945, 
proceeded w i t h an i n t e n s i v e s a l e s cam­
pa i g n a g a i n s t r a i l w a y managements d e s ­
p e r a t e l y s e a r c h i n g f o r a way out of t h e 
motive power dilemma. 

OPERATIONS 
C o n s i d e r i n g r a i l r o a d o p e r a t i o n s , 

Fig. 8. Locomotive-miles, car-miles, and ton-miles per 
train mile 

Locomotive-miles per freight train-mile (average locomotives 
per freight train). 

Car-miles per freight train-mile (average cars per freight train). 
Gross ton-miles trailing per freight train-mile (average tons per 

freight train). 
Car-mUes per passenger train-mile (average cars per passenger 

train). 
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Fig. 7. Train-miles 

All classes I and II railways. 
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Fig. 9. operating ratio, all classes I and II railways 
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Fig. 11 • Total cost of operating and maintaining road 
locomotives on all class I railways 

F i g . 7 shows t h e changes i n t r a i n m i l e s p r o d u c e d w h i l e F i g . 8 i l l u s t r a t e s the 
v a r i a t i o n i n t h e a v e r a g e l e n g t h , w e i g h t and number o f l o c o m o t i v e s p e r t r a i n . I t i s 
e a s y t o see how t h e l o n g e r t r a i n s demanded l a r g e r m o t i v e power, w h i l e t h e t r a i n -
m i l e s g e n e r a l l y d e c r e a s e d o v e r t h e y e a r s . However, i n s p i t e o f t h e change i n mo­
t i v e power, t h e o p e r a t i n g expenses and, more i m p o r t a n t , t h e o p e r a t i n g r a t i o (the 
r a t i o o f c o s t s t o t o t a l e a r n e d r e v e n u e ) have c o n t i n u e d t o i n c r e a s e , as shovra on 
F i g s . 9 and 10. When t h e t o t a l o p e r a t i n g c o s t s o f t h e m o t i v e power a r e c o n s i d e r e d , 
i t i s n o t e d t h a t t h e y f o l l o ^ v t h e g e n e r a l l y d e c r e a s i n g t e n d e n c y o f t h e number of 
l o c o m o t i v e s , as shoLvn i n F i g . 11. I f t h e s e c o s t s a r e b r o k e n up between t h e r u n n i n g 
e xpenses and t h e d e p r e c i a t i o n o f t h e f i r s t c o s t o f t h e u n i t , t h e y may be b e s t com­
p a r e d by c o n s i d e r i n g t h e " r a t i o c o s t s " , t h a t i s , t h e v a r i o u s expenses as proDor-
t i o n a t e p a r t s o f t h e t o t a l o p e r a t i n g e xpense. D o i n g t h i s c a n c e l s out any e f f e c t s 
of i n f l a t i o n as b o t h t h e numerator, and t h e d e n o m i n a t o r o f t h e r a t i o s a r e e q u a l l y 
i n f l a t e d o v e r t h e y e a r s . These c o s t s a r e shown i n F i g . 12. The d e p r e c i a t i o n 
c h a r g e s , w h i c h r e p r e s e n t t h e money i n v e s t e d i n t h e l o c o m o t i v e s , a r e c o n s i d e r e d i n 
F i g . 14. W h i l e i t has been c u s t o m a r y t o d e p r e c i a t e t h e c o s t o f a steam o r e l e c t r i c 

l o c o m o t i v e o v e r a p e r i o d o f 30 y e a r s , 
t h e d i e s e l was o r i g i n a l l y d e p r e c i a t e d 

o-'"! 1 r T I I r I I I o v e r a 20 y e a r p e r i o d . However, Avhile 
many steam and e l e c t r i c u n i t s d i d ex­
ceed t h i s s e r v i c e a b l e l i f e , t he d i e s e l 
r a r e l y exceeds a l i f e span o f 12 t o 14 
y e a r s . The b a l a n c e of the u n i t ' s c o s t 
n o t d e p r e c i a t e d a t t h e end of t h i s time 
must be c b a r g e d as a l o s s a g a i n s t r e -
serve.s o r p r o f i t s and o f t e n t u r n s an 
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Fig. 12. Costs on all class I railways 
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A Steam and electric locomotives. 
B Yard diesel locomotives. 
C Road diesel locomotives. 
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o t h e r w i s e p r o f i t a b l e o p e r a t i o n i n t o a d e b t - r i d d e n one w i t h l i t t l e w a r n i n g , as 
i l l u s t r a t e d by t h e p r e s e n t p l i g h t of t h e New Haven i n t h e U.S. 
INVESTMENT I N MOTIVE POWER 

F i g s , 15 and 16 i l l u s t r a t e t h e g r e a t i n c r e a s e i n i n v e s t m e n t i n m o t i v e power 
and s e r v i c i n g f a c i l i t i e s c o i n c i d e n t w i t h t h e change t o t h e d i e s e l p r i m e mover. Of 
i n t e r e s t a r e t h e d o t t e d l i n e s on F i g . 15 w h i c h i l l u s t r a t e t h e h y p o t h e t i c a l c a s e 
had modern steam power been p u r c h a s e d r a t h e r t h a n d i e s e l power. T h i s case w i l l be 
d i s c u s s e d f u r t h e r i n t h e n e x t s e c t i o n o f t h i s a r t i c l e . 

( t o be c o n c l u d e d n e x t month) 

ERRATA 
ON e n g i n e s 9068 and 9051 were w r i t t e n o f f t h e r o s t e r i n December 1961, n o t 

September 1 8 t h as r e p o r t e d l a s t month. 
I t a p p e a r s t h a t i t was D-10 953 t h a t was s c r a p p e d d u r i n g 1961, n o t 963 as 

s t a t e d . 
The CN l i n e f r o m Matane, Quebec t o S t e . Anne des Monts on t h e Gaspe p e n i n ­

s u l a i s u n d e r c o n s i d e r a t i o n o n l y , and c o n s t r u c t i o n has n o t s t a r t e d , as s t a t e d l a s t 
month. 

EDITOR; E. A . J O R D A N , 48 Wood land Park Rd., Scarborough, Ont. 
NEWS EDITOR; S. I. WESTLAND, 36 Fishleigh Dr., Scarborough, Ont. 



April, 1962 Page 41 

A l l weights a r e r e a d y t o r u n , l e s s crew. 

Total u n i t s p u r c h a s e d - 55 
Total u n i t s a c t i v e 1962 - 54 (one c a r s c r a p p e d ) 

NOTES 
(M) i n d i c a t e s m o d i f i e d model. 
A - 30 f t . baggage s e c t i o n w i t h 5 t o n l o a d l i m i t . 
B - 17 f t . baggage s e c t i o n w i t h 3% t o n l o a d l i m i t . 
C - 17 f t . baggage s e c t i o n w i t h 4 t o n l o a d l i m i t . 
D - 30 f t . baggage s e c t i o n w i t h 10 t o n l o a d l i m i t and 30 f t . m a i l s e c t i o n w i t h 5 

ton l o a d l i m i t . 
E - 60 f t . baggage s e c t i o n w i t h 18 t o n l o a d l i m i t . 
F - from D u l u t h , S o u t h Shore and A t l a n t i c R a i l w a y No. 500, 1958. 
G - scrapped a f t e r w r eck on O c t o b e r 24, 1959. 
n- from L e h i g h V a l l e y R a i l r o a d No. 41, 1958. 
J - has 2 R o l l s Royce 311 H.P. e n g i n e s . 

EQUIPMENT 
Diesel e n g i n e s : A l l c a r s e x c e p t 9194 have GM model 6-110 r a t e d a t 275 o r 280 H.P, 
uheel s i z e : A l l c a r s have 34" d i a m e t e r w h e e l s . 
Air brake equipment: Type HSC w i t h M-38 b r a k e v a l v e s t a n d a r d on a l l c a r s . 
Fuel c a p a c i t y : 250 g a l l o n s on a l l c a r s . 
Maximum speed: 90 M.P.H. on a l l c a r s e x c e p t 9194 w h i c h i s 85 M.P.H. 

c4 Sk ay, - m 1962! by P e t e r Cox 
Much t o t h e s u r p r i s e o f Van c o u v e r r a i l w a y e n t h u s i a s t s , an o p e r a t i n g Shay 

geared l o c o m o t i v e has a p p e a r e d on t h e i r v e r y d o o r - s t e p s . The V a n c o u v e r Wharves op­
eration i n N o r t h V a n c o u v e r has been u s i n g an o i l - b u r n i n g t h r e e t r u c k Shay, l e t t e r ­
ed as R a i l w a y A p p l i a n c e R e s e a r c h no. 115, t o s w i t c h c a r s o f o r e and s u l p h u r on i t s 
bulk cargo d o c k s . These s w i t c h i n g o p e r a t i o n s were f o r m e r l y h a n d l e d by v a r i o u s 
(liesel-mechanical l o c o m o t i v e s , i n c l u d i n g one b u i l t by R u s t o n and Hornsby o f Eng­
land. 

Number 115, l e a s e d t o t h e Wharves company, i s owned by RARE, a company headed 
by Robert Swanson, who i s a l s o C h i e f I n s p e c t o r o f t h e B r i t i s h C o l u m b i a Department 
of Railways and i n v e n t o r o f t h e Swanson a i r h o r n t h a t i s us e d on t h e PGE and BCE's 
diesel l o c o m o t i v e s . Mr. Swanson i s v e r y much an e n t h u s i a s t h i m s e l f and t h e e n g i n e 
appears to be i n good hands. S i n c e t h e e n g i n e sees use o n l y d u r i n g t h e r e l a t i v e l y 
infrequent i n t e r v a l s t h a t a s h i p i s l o a d i n g a t t h e w h a r f , t h e owner i s o v e r h a u l ­
ing the en g i n e d u r i n g t h e s e s l a c k p e r i o d s i n o r d e r t o g u a r a n t e e i t s c o n t i n u e d 
trouble-free o p e r a t i o n . 

L i k e most e n g i n e s on i n d u s t r i a l and l o g g i n g r a i l w a y s , RARL 115 has had i t s 
share of r e n u m b e r i n g s and major r e p a i r s , as w e l l as p a s s i n g t h r o u g h t h e hands o f 
three d i f f e r e n t owners. I t was b u i l t by t h e Lima L o c o m o t i v e Works i n O c t o b e r , 1929 

f o r t h e M e r r i l l R i n g W i l s o n L o g g i n g as 
t h e i r number 5. I t was l a t e r s o l d t o 
the H i l l c r e s t Lumber Company and was 
numbered 11 w h i l e on t h e i r p r o p e r t y . 
About 1947 i t was s o l d t o C a n a d i a n F o r ­
e s t P r o d u c t s , r e t a i n i n g the number 11 
a t f i r s t . D u r i n g i t s s t a y h e r e , i t s 
b o i l e r was r e p l a c e d by one from a n o t h e r 
Shay t h a t had been b u i l t by Lima i n Ap­
r i l 1936, and had come t o CEP ( t h e i r 
no. 115) t h r o u g h t h e M e r r i l l R i n g W i l ­
son (no. 4) and Salmon R i v e r L o g g i n g 
( t h e i r no. l ) o w n e r s h i p s . RARL 115 was 
b u i l t as L i m a no. 3544. However, the 

replacement n o i t e r c a r r i e s t h e b u i l d e r ' s p l a t e from Lima 3350, a f a c t w h i c h had 
.C. l o c o m o t i v e e x p e r t s c o n f u s e d f o r a w h i l e . 

Now t h a t t h e m y s t e r y f i r s t s u r r o u n d i n g t h e e n g i n e has been d i s p e l l e d , Van­
couver r a i l f a n s a r e l o o k i n g f o r w a r d t o w a t c h i n g i t s o p e r a t i o n f o r many y e a r s . 
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Red, White & Blue -
Skaded <>/ Tjklnyd to Come 

I n what must s u r e l y be one o f t h e b o l d e s t and most r e v o l u t i o n a r y approaches 
o f a l l t i m e t o t h e ' p r i c i n g o f r a i l w a y p a s s e n g e r t r a n s p o r t a t i o n , t h e C a n a d i a n Nat­
i o n a l R a i l w a y s w i l l p l a c e i n e f f e c t , on May 1, 1962, f o r a t r i a l p e r i o d of one 
y e a r , what has a l r e a d y come t o be known as t h e " M a r i t i m e F a r e E x p e r i m e n t " . The new 
t a r i f f i s b a s e d e s s e n t i a l l y on t h e p r i n c i p a l o f d i f f e r e n t i a t i o n o f f a r e s by the 
day o f t h e week and t h e t i m e o f t h e y e a r - a c o n c e p t t o d a t e u n t r i e d so f a r as the 
CN i s aware on any o t h e r r a i l w a y on t h i s c o n t i n e n t . I n a d d i t i o n t o t h e i n t r o d u c t ­
i o n o f t h r e e new c a t e g o r i e s o f f a r e s , "BARGAIN", "ECONOMY" and "STANDARD", r e p l a c ­
i n g "COACH" and "FIRST CLASS" i n t h e e x p e r i m e n t a l a r e a , t h e r e w i l l be a v e r y s i g ­
n i f i c a n t a c r e s s - t h e ~ h o a r d l o w e r i n g o f r a i l f a r e s t o an e x t e n t t h a t w i l l s u r e l y 
c a use a l a r m t o t h e o p e r a t o r s o f c o m p e t i t i v e t r a n s p o r t a t i o n s e r v i c e s . 

The f o l l o w i n g t a b l e w i l l p r o v i d e an i n d i c a t i o n o f t h e i m p o r t o f t h e new s y s ­
tem: 
A. P r e s e n t one way f a r e s by v a r i o u s t r a n s p o r t a t i o n s e r v i c e s , M o n t r e a l - H a l i f a x . 

R a i l (Coach) A i r Bus 
R e g u l a r A l l - l n c l u s i v e * P r e s e n t New 
29.45 26.00 Economy 28.00 

F i r s t G l a s s 39.00 
Mid-Week 21.00 

33.00 
45.00 
25.00 

24.00 

* ( 9 0 % o f t r a v e l between t h e s e c i t i e s b y r a i l ) 

B. New C.N.R. one way f a r e s , M o n t r e a l - H a l i f a x , a f t e r May 1, 1962. 
B a r g a i n Economy 8 t a n d a r d 
(Red) ( W h i t e ) ( B l u e ) 

C o ach 13.00 17.00 21.00 
Lower B e r t h 24.00 28.00 32.00 
Roomette 28.00 32.00 36.00 
S i n g l e Bedroom 37=00 41 = 00 45.00 

t i m e F a r e E x p e r i m e n t i s t o be c a r r i e d 
out i s i n d i c a t e d b y t h e a d j o i n i n g map. 

The days on w h i c h t h e v a r i o u s c a t e g o r i e s o f f a r e w i l l he i n e f f e c t i s shown 
i n t h e f o l l o w i n g t a b u l a t i o n . I n e a c h cas e t h e g o v e r n i n g d a t e i s t h a t on w h i c h a 
t r i p b e g i n s , r e g a r d l e s s o f w h e t h e r o r n o t i t may r u n t h r o u g h a day w h i c h has a 
h i g h e r c a t e g o r y i n e f f e c t . 


