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,, COLUMN 1 COLIDIN 3 
, 

COLU"N 2 
Internal 

COST ITEM 
Internal

Steam Combustion Combustion
Economic Life Economic Life Assumed Life

13 Years 24 Years 15 Years 

1. Fuel. .. .... Sll,646.00 S 7,920.00 ~ 7,920.00 
2. Water ... 315.00 ..... 
3. Lubrication ... 2,200.00550.00 2,200.00 
4. Other Supplies 330.00 330.00330.00 
5. Enginehouse
 

Expense ....
 1,460.00 730.00730.00 
6. Crews Wages. 16,500.00 16,500.00 16,500.00 
7. Maintenance.. 43,241.00 109,388.00119,1l5.00 
8.	 Interest
 

Charges ....
 8,942.00 13,333.0013,021.00 
9. Amortization. 33,333.0017,692.00 20,833.00 

10. Taxes and In­
surance .. 2,550.00 3,750.00 3,750.00 

Total .. .... 8103,226.00 8184,399.00 SI87,484.00 

Cost per Mile .... 81.704SO.938 81.676 

In setting up aI~ ?perating. cost comparison, it should properly be 
the cost for mam~lDlDg a serVice and not ooe.train. For one round trip 
a d~y every day In the year at least two motive power units should be 
llvailable. The cost per mile for this service would then be double that 
shown above which IS for onc t,rnin. 

Table 3. Average Annual Operating Costs for Steam Equip· 
ment and Internal Combustion Unit for a service of 110,000 

miles per year 

the internal combustion train. The greater ini· 
tial investment in the internal combustion 
train accounts for its higher interest charges. 

The only item in the above statement that 
might form a basis for argument is the cost of 
repairs for the Diesel-powered units. We have 
assumed it in a manner which seems reason­
able. The restrictions of locomotive size re­
quire that such engines operate at high speed 
and we know the maintenance cost of high 
speed internal combustion engines is high. 
The life of airplane engines is calculated in 
hours. Also it must be noted that the repair 
cost shown is the average annual cost over the 
economic life of the locomotive. In a life of 
24 years the motive power unit certainly will 
require extensive if not complete replacement. 
Further, the maintenance of this high speed 
service is much more severe than that of any 
other type of service to which Diesel engines 
have been applied. In any case, it is conceded 
that their maintenance costs will be higher 
than steam. How much more, anyone is en· 
titled to estimate for himself in drawing up 
an opel'ating cost statement. 

Such a statement gives a clear picture of the 
costs of the services as viewed from an engi­
neering and accounting viewpoint but does not 
attempt to evaluate the ad,'ertising value of 
the new types of high speed trains. 

It should be clearly understood that Col· 
umns 1 and 2 are based on an economic life 
of the equipment which will give the lowest 
average annual operating cost. In other words 
the economic life is that number of years 
service during which the total cost of locomo­
tive operation, including the amortization of 
the investment, reaches its lowest yearly aver­
age cost. 

The two factors that determine economic 
life are the decreasing annual amount required 
for amortization and the increasing cost of re­
pairs. If anyone does not agree that repair 
costs rise with increasing age, or believes that 
the rise will be at a lower rate than shown in 
Figure 1, then the economic life of the equip­
ment will be lengthened 9ver that shown 
above. 

The lower the cost of the equipment, and the 
greater its mileage, the shorter is its economic 
life. As the internal-combustion equipment in 
the above example is calculated for the same 
mileage as the steam, but costs more, the result 
is a longer economic life. If 24 years seems too 
long a life for this equipment, it is possible to 
make up an operating cost statement for any 
assumed life by simply substituting the as­
sumed life for N in the operating cost formula. 
Assuming a lower life than that shown in Col­
umn 2 will lower the repair cost item, but 
increase the interest on book value and amorti ­
zation charges. The increases will exceed the 
lower repair item (or else 24 years would not 
be the economic life and give the lowest aver­
age annual operating costs). To illustrate this, 
let us assume that the Diesel equipment would 
only last 15 years. Column 3 in Table 3 is set 
up on this basis and illustrates the above 
statements. 

The intent of this discussion is to show the 
proper method of setting up a comparative 
statement of operating expense, based on 
sound principles, and not to press any claims 
or values for the separate items. Each problem 
must be evaluated on its merits, and if fairly 
handled, we believe will show the high speed 
steam train to be more economical than in­
ternal combustion. As far as catering to public 
favor through streamlining, the steam locomo­
tive and cars can be made quite as bizarre 
looking as any high speed internal combustion 
train. 


