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My invention relates to means for auto 
matically controlling the circuit of the motors 
of cars provided with gas-electric internal 
combustion engines, namely cars provided 
with a well known type of gas-electric inter 
nal combustion engines at present employed 
on certain railroad systems, for generating 
the current whereby the motors are operated. 
The invention has for its object the pro 

vision of means whereby the traction motors 
will be protected from overload damage dur 
ing certain operating conditions; that is to 
say, my invention relates to means which 
automatically becomes effective so as to pre 
vent the generator current, being applied or 
admitted to the traction motors while the 
brakes of the car or train are set. 
The objects and advantages of my inven 

tion will be readily comprehended from the 
detailed description of the accompanying 
drawings, wherein:- 

Figure 1 is a diagrammatic illustration of 
a circuit provided with automatic control 
means, more or less schematically shown, ill 
lustrating the circuit and means in normal 
operating condition. 

Figure 2 is a similar view disclosing a sec 
ond position or condition of the circuit and 
e.S. 

My invention is especially intended for use 
in connection with cars provided with cur 
rent generating engines and storage batteries 
for operating the traction motors of the cars. 
As this type of engine and the motor are 
generally known and as these elements form 
no part of my invention, specific illustration 
and detail description thereof need not be 
entered into: nor is it deemed necessary to 
make a showing of a traction car of the type 
in question; it being understood, however, 
that such cars and a train operated by such 
traction cars are of necessity provided with 
the usual air brake systems. 
The diagrammatic illustrations in the 

drawings involve the usual storage battery in 

dicated at 10 provided with the lead lines 11 
and 12 having a well known type of switch 
indicated at 13; an exciter field contactor coil 
at 14 provided with the usual core which is 
magnetized, when current flows through the 
coil. The magnetized core attracts the piv 
oted arm or armature 15 thereby closing the 
circuit of the exciter shunt field 16, the gen 
erator field exciter indicated at 17 and of the 
current generator generally indicated at 18. 
The circuit also involves the traction 

motors indicated at 19 and the usual con 
troller indicated at 20. The circuit also in 
volves a switch located at 21, which is con 
trolled by the throttle of the internal com 
bustion engine, being arranged so that when 
the engine throttle (hot shown) is closed the 
switch21 is open and when the engine throttle 
is manually opened, switch 21 will be closed. 
The circuit also involves an exciter field 

resistor generally indicated at 22. 
The operation of the circuit and mechanism 

thus far described is as follows. Assuming 
that the generator 18 and generator field 
exciter 17 are being kept up to speed by a 
suitable engine such as an internal combus 
tion engine, current from the storage battery 
10 willflow from one of the terminals through 
switches 13 and 21, which latter is controlled 
by the engine throttle as above stated and 
therefore closed when the throttle is opened. 
The current therefore flows through the 
exciter field contactor coil 14 back to the other 
terminal of the storage battery 10. 
With the current flowing through exciter 

field contactor coil 14, its core is magnetized 
thereby attracting armature switch 15 and 
completes the exciter shunt field circuit 
through the battery 10; the current therefore 
flowing through the exciter shunt field 16. 
through the exciter field resistor 22, through 
switch 15, back to the opposite terminal of 
the storage battery 10. 
By closing the exciter shunt field circuit 

causes the exciter 17 to provide current which 
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excites 'the field of the main generator 18, 
causing the latter to then generate current 
which is supplied to the traction motors 19 
when the controller 20 is operated. 
Under present operating conditions,name 

ly with the circuit operation as thus far de 
scribed, if the air operated brakes of the car 
are set, the traction motors 19 on the motor 
car may be damaged by an overload of 
generator current. 
My improved automatically operated 

means now to be described are intended to 
obviate this difficulty and damage by prevent 
ing generator-current being applied to the 
traction motors while the brakes are set. . In the specific exemplification of the in 
vention as disclosed in the drawings, my im 
proved means is operatively interposed be 
tween an air cylinder 23 of the air brake 
system and a portion of the afore-described 
circuit and involves an automatic circuit con 
troller in the form of a pneumatically op 
erated element consisting of a chamber 24 
provided with a cap portion 25 which is bolted 
to the chamber 24 with a suitable diaphragm 
26 therebetween. 
The cap portion 25 is connected by pipe 

27 with the air brake line 28 which leads to 
the air-brake cylinder 23, which latter is pro 
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vided with the usual spring controlled piston 
29 which in Figure 1 is shown in brake re 
leased position. 
The chamber 24 is provided with a plunger 

30, one end whereof is secured to diaphragm 
26, while the other end extends through the 
end wall of chamber 24 and is provided with 
an arm 31. 
The plunger 30, intermediate of the end 

wall of the chamber 24 and the diaphragm, 
is provided with a coil spring 32 which is 
arranged to normally exert pressure on the 
diaphragm so as to flexitin the manner shown 
in Figure 1, namely with the plunger 30 
retracted into the chamber 24. 
The extension or arm 31 has operative rela 

tion with and is adapted to actuate a switch 
arm 33 arranged intermediate of the throttle 
controlled switch 21 and the exciter field con 
tractor coil 14 which controls switch 15 
whereby the generator field exciter 17 is 
switched into the battery circuit. The switch 
arm 33 in the illustration is pivoted at 34 and 
in Figure 1 is shown in contact with contact 
point 35 of the exciter field contactor coil 
circuit, namely a condition when the air op 
erated piston 29 is in the position shown in 
Figure 1 and the brakes are released. 
The circuit, as illustrated in the drawings, 

is provided with a lamp circuit involving 
the bulb 36, one side whereof is connected into 
line 37 of the operating circuit heretofore 
described, while the other side is provided 
with a contact point 38. 
The lamp or bulb 36 is intended to be 

mounted in the cab of the motor car in the 

1,858,860 

view of the engineer; the lamp. 36 being.an 
exemplification of a simple signal giving 
element. - 

The switch arm 33 is held in contact with 
contact point 35, as shown in Figure 1, by 
the action of spring 32, the latter having re 
tracted plunger 30, a condition possible when 
pressures in the chamber 24 and cylinder 23 
are at zero and the air brakes are released. 
With the elements in the conditions shown 

in Figure 1 and assuming that the gener 
ator 18 and exciter 17 are being kept up to 
speed by a suitable engine, the operation of 
the circuit is that heretofore described, with 
the current from the storage battery passing 
through switch 21, switch arm 33, contact 
point 35 to the coil 14 and back to the storage 
battery. The remainder of the circuit func 

70 

80 

tions as heretofore described when the arma 
ture switch 15 is in closed position. 
When application of the air brakes is 

necessary and the brakes are set, a condition 
indicated in Figure 2 with air pressure in 
the air cylinder 23 and air line 28 and con 
sequently also in the cap member 25, the air 
pressure forces diaphragm 26 into a non 
flexed condition, compressing spring 32 and 
also forcing plunger 30 outward, thereb 
moving arm 31, which in turn actuates switc 
arm 33, causing the latter to break contact 
with contact point 35 and effect contact with 
contact point 38. 

It is apparent that when switch arm 33 is 
brought into contact with contact point 38, 
the circuit through the si 
or lamp 36 will be established. With the ele 
ments in the condition just mentioned, the 
lamp 36 will light as soon as the throttle is 
opened which in turn moves switch 21 to 
closed position, thereby warning the engineer 
that the brakes are set or applied. 

It will be apparent with the circuit through 
exciter field contactor coil 14 broken at switch 
contact point 35, the core of coil 14 will be 
demagnetized and therefore allow armature 
switch 15 to move to open position and as a 
result the exciter 17 and the main generator 
18will be prevented from generating and con 
sequently generator current will not be ap 
plied to the traction motors of the car while 
the brakes are set and therefore damage to 
the motors from an overload will be pre 
vented. 
I have illustrated what I believe to be a 

simple embodiment of the invention which 
has been described in terms employed mere 
ly as terms of description and not as terms 
of limitation, as modifications are possible 
and may be made without, however, departing 
from the spirit of my invention. 
What I claim is: 
1. In combination with a current generat 

ing system and an air brake system, means 
adapted to be affected by the air admitted to 
a portion of said airbrake system and thereby 

gnal giving element 
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prevent flow of current into the field of the 
generator portion of the current generating 
system. 

2. In combination with a traction car pro 
vided with current generating means, with an 
electrically connected storage battery and an 
air brake cylinder; means intermediate of 
the storage battery, the current generating 
means and the brake cylinder whereby the 
electrical connection between the battery and 
generating means is disrupted when air is 
admitted to said cylinder. w 

3. In a traction car provided with a stor 
age battery, current generating means and an 
air brake line and air cylinder; switch means 
intermediate of the battery and the current 
generating means; and air actuated means 
operatively connected with said switch means 
and adapted to receive air as air passes from 
said line into the cylinder, whereby said last 
means is actuated and the switch means op 
erated. 

4. In a traction car provided with an elec 
tric circuit involving current generating 
means and a storage battery, and an airbrake 
cylinder; a switch arranged in said circuit; a 
cylinder provided with a flexible diaphragm, 
an air connection intermediate of one end of 
said last mentioned cylinder and said air 
brake cylinder, a spring controlled plunger 
in the opposite end of said second mentioned 
cylinder adapted to be affected by said dia 
phragm and having operative relation with 
said switch, whereby the switch is actuated 
when air is admitted to said cylinders. 

5. In a traction car provided with current 
generating means, a storage battery and an 
air brake line, a switch disposed electrically 
intermediate of the generating means and 
said battery, a spring controlled member op 
eratively connected with said switch, and an 
air connection intermediate of the air brake 
line and said member whereby the latter is 
actuated when airis admitted to said line and 
said switch thereby opened. 

6. In a traction car provided with current 
generating means, a storage battery, an elec 
tric circuit between said means and the bat 
tery and a brake air line, signal means ar 
ranged in said circuit, a switch whereby the 
circuit between the generating means and the 
battery may be opened and the signal means 
placed in circuit with said batterv, an air re 
ceiving cylinder, means in said cylinder 
adapted to be affected by air pressure in the 
cylinder and having controlling connection 
with said switch whereby the latter is actu 
ated as air is admitted into said cylinder. 

7. In a traction car provided with current 
generating means, involving an exciter cir 
cuit, and an air brake line; signal providing 
means adapted to be placed in said circuit; a 
switch for opening the exciter circuit and for 
shunting the current of the circuit through 
the signal means; a casing provided with a 

flexible diaphragm intermediate of its ends, 
one end of the casing having connection with 
the air brake line; and a spring controlled 
plunger in the opposite end of the casing 
adapted to be controlled by the flexible dia 
ps and operatively connected with said 
switch, whereby admission of air into the 
brake line will flex the diaphragm so as to 
move said plunger and thereby actuate the 
switch so as to shunt the current through the 
signal providing means. 

ELMER. W. KEIL. 

70 

5 

80 

85 

90 

95. 

05 

0 

5 

25 


