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Should the Brake Power on Freight Cars 
be Increased.

By T. Clegg, Assistant Air-Biake Instructor 
C. P. R., Winnipeg.

Ever since air brakes came into gen
eral use on railways, the average well- 
informed air brakeman has ever had be- 
lore him the question, “What is the 
proper percentage of brake power for a 
treight car." This question is not so 
easily answered as may at first appear, 
for, if we enquire deeply into the sub
ject we find there are many things 
to consider before we can arrive 
at a decisive answer and then the 
answer is not always unanimous.

During the past few years there 
have been .tests made of practically 
everything that could be tested in 
regard to braaing power for rail
way rolling stock, yet we find on 
most railways a braking power on 
une average freight car that falls 
below that emciency which the 
service demands. This is no.t the 
tault of the air brake apparatus, 
lur this has been brought to such 
a state of efficiency that, if prop
erly maintained, it would seem al
most impossible to improve it, 'but 
it is in the distribution of the 
power this brake is capable of de
veloping, that the most serious in
efficiency occurs. It is a remark
able fact that we do not stop the 
average freight train in any less 
distance today than we did 20 
years ago. That the brake power 
on the average freight car today 
is too Jow cannot very well be dis
puted but we have got so accus
tomed to it that we manage to get 
along fairly well, but if it can be 
improved, even in a small degree, 
we need every bit of it.

Very often the engineer’s mode 
of procedure in stopping a long 
loaded freight train is to shut off 
steam a considerable distance from 
the expected stopping place and let 
the momentum of the train de
crease to some extent, then make 
practically a full set service brake 
and wait for the eventual stopping 
of the train, which may or may 
not be at the intended place, this 
depending on conditions and the 
judgment he has used in making the 
stop,, and after making this applica
tion the engineer is left without any 
margin of brake power, therefore it 
is very apparent that if a freight 
train of 2,000 tons is travelling 30 
miles an hour it will take consider
able time and distance to bring it to a 
successful service stop, and we cannot 
regard this as an ideal method of stop
ping the train. It is possible to improve 
these conditions to some extent, and it 
is the purpose of this paper to provide 
some data in regard to freight car 
brakes, and to show to some extent what 
use we are making of our air brakes, 
and what use it is possible to make of 
them.

The average freight car is braked to 
70% of its light weight, based on the 
emergency application ,of the brakes y# 
with a train-pipe pressure of 70 lbs. per 
sq. in. and a brake piston travel of 8 ins. 
There has been a tendency recently on 
some roads to increase this brake power 
to some extent and this is most assuredly 
a step in the right direction. There is 
no doubt it is a mistake to base the 
brake power on the emergency applica
tion, because emergency applications 
are only properly made in a case of 
absolute necessity to prevent, as far as
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possible, damage to life and property by 
stopping as quickly as possible a mov
ing train. 'Ordinarily the brake is 
used in service applications and for 
that reason alone the correct base 
of the brake power should be the 
full set service brake. On cars that 
are based on the 70% in emergency 
plan the brake power falls below what is 
the general supposition. In actual prac
tice it means as a rule that the brake 
power is not 50% when the brake is 
set in full service on a light car, because 
of the many losses that occur between 
the pressure per square inch in the 
brake cylinder and the pressure of the 
brake shoe on the wheel and often we 
find if a car is loaded to its capacity

that the brake power with a full set ser
vice brake falls below 10%, which fact 
in itself is sufficient to justify some en
quiry into the problem with the object 
in view of increasing the brake power if 
at all possible. In order to show the 
theoretical and actual brake power on 
ireight cars, the table on the next page 
has been arranged, which though not ela
borate, will help to show approximately 
the relation that exists between the dif
ferent brake power bases and the strik
ing difference between the theoretical and 
actual brake power with various appli

cations.
Having now shown approxi

mately, the theoretical and actual 
brake power, I will proceed to 
find the cause of the difference. 
Elaborate tests made by W. H. 
Marshall, M.E., and issued by the 
Westinghouse Air Brake Co., in 
bulletin 6015. show that the fric
tion of the brake piston packing- 
leather causes a loss of 9.5% of 
the total cylinder value when that 
cylinder contains a pressure of 40 
lbs. per sq. in., also .that the brake 
piston release spring causes a loss 
of 8% of the cylinder valve when 
the piston travel is 8 inches. This 
seems that 17.5 of the cylinder 
value is lost right .in the brake 
cylinder, which on the car we are 
considering, would mean a total 
loss of 12.5 of the total brake 
power, which basis of loss has 
been used in compiling the table. 
1 he effect of this in road service 
is as follows: Suppose we have a. 
train of 50 loaded cars and we 
make a full service application of 
the brakes to stop the train, what 
is the percentage of brake power? 
This application would brake the 
cars to (theoretically) 58.3% of 
their light weight. The load will 
reduce the percentage to 21.5, sub
tract from that the 12.5% lost by 
reason .of cylinder value and be
hold the brake power is only 9%. 

If .this train was braked on the 
IH 80 % in service plan the braking 
jj power -would be 17% under the 

same application. We must now 
take into consideration other 
losses that may further reduce the 
above 9%. These losses might ‘be 
insufficient train-pipe and auxil- 
reservoir pressure, leaky brake 

cyinders or piston packing leather, ex
cessive piston travel, too light reductions 
in making applications on long trains, 
friction of foundation gear, occasional 
brakes cut out, and so on, all of which, 
if present, will do their share to diminish 
the actual brake power.

Suppose the train consist of light 
cars then under the 70% in emergency 
plan the brake power would be about 
45.8, and under the 80% in service plan, 
the brake power would be about 
67.5% not taking into consideration the 
minor losses. This will show that if we 
braked the 80% in full service plan, we 
appear to be well within the limits for 
the reasonable prevention of slid flat
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