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gency braking systers dependent upon air 
pressure have been offered in order to insure 
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7c, (ill choir, it may concert. . - 
Be it know; that I, KARL A. Si\ision, a 

citizen of the United States, and a resident 
of Edgewood Park, in the county of Alle 
geny and State of Pennsylvania, have in 
vented a new and useful Improvement in 
Control Apparatus, of which the following to which ny invention is applied, and Fig. is a specification. 

Miy invention relates to control apparatus. 
and particularly to emergency-brake means, 
for use in connection with electric-railway 
vehicles and the like. 

In the interests of safety, various Schemes 
have been proposed in the past to provide 
energency-brake means for railway vehicles 
in case the listiaisource of power failed for 
any reason. For instance, various emer 

the necessary braking effect in the event of a 
failure of supply-circuit voltage. An im 

No. 260,308, 
ufacturing Company. in this application. 
an explosive charge is employed as an ulti 
nate braking means, whereby a control drum 
is actuated into such a position that dynamic 
braking circuits are completed. 
One object of my present invention is to 

provide a more direct-acting ultimate emer 
grency braking system, whereby the effect of 
the explosive charge is conveyed directly to 
the brake-cylinder of the usual air-braking 
system. In this way, a reliable and practi 
cally infallible emergency braking system is 
provided in cases where supply-circuit volt 
age and air-pressure both fail. 
Another object of hay invention is to pro 

vide a braking system of the character indi 
cated which shall be remotely controlled to 
effect firing of the explosive charge, the con 
veyance of the explosive effect to the brake 
cylinder, and the interruption of the com 
munication of the brake-cylinder, with the 
usual air-braking system, all by one move 
ment of a train operator, whereby the emer 
gency braking action may be rapidly effected 
the part of the operator. . . . . . . . . 
A further object of my invention is to pro 

vide an apparatus of the class under con 
sideration wherein it is necessary to reset 
the emergency braking apparatus before 

... ' 

proved system is set forth in a copending 
application of Andrew H. Candee. Serial 

filed October 30, 1918, and as 
signed to the Westinghouse Electric & Man 

car-brakes are normally released. The pis 
, (), which is as 

without requiring any special thought upon f 

available. . . . . . invention may best be understood by 
reference to the accompanying drawing, 
wherein Fig. 1 is a semi-diagrammatic view. 
Of il portion of a pneumatic-braking system 

this way, the added safety feature is always 

2 is an enlarged sectional view of a valve 
real).S. that is shown in the apparatus of 
Fig. 1. . . . . . . . . . . . . . ." 

Referring to the drawing, the structure 
here shown comprises a brake-cylinder de 
Vice 1 for actuating a suitable brake-rig 
ging 2, and also an emergency braking de 

gy 

vice 3 which through the agency of a remote-control actu 
3 ting apparatus 4, together with a portion 
of a car-noto: governing system 5. 

it will be understood that my present in 
ention may be readily applied to any exist 
ag. Yipe of air-braking apparatus and, since 

Stich apparatus, in general, is well known, I 
have hot deemed it necessary to illustrate or describe it complete vehicle-braking system. 

ry - . . . . . . " -- - - The brake-cylinder apparatus 1 is shown 

power may be re-supplied to the motors. In 
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70 
which may be rendered operative. 
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80. 
as comprising a suitable casing or cylinder 
6, together with a co-operating piston 7 and 
the customary biasing spring S, whereby the 
ton rod 9 is operatively connected to a link 

with a plurality of brake-rods 11 to which 
the brake-shoes (not shown) are attached. ... delivery pipe or passage 12 is normally 

a ced in communication with a fluid-supply. pipe 3 through the agency...of a three-way 
? c s a 

or transfer valve 14, a sectional view of 
which is shown in Fig. 2. The pipe 13 is 
connected with the engineer's valve or dis 

85 

ociated in a familiar manner 
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95 
tribiting valve, in accordance with any well 
known practice, whereby the brake-cylinder 
apparatus 1 normally communicates with 
the remainder of the usual braking system to 
it in it the customary air-braking operation 
of the vehicle. . . . . 

The emergency braking device 3 comprises 
: fluid-tight pressure or combustion, cham 
lei 15, which communicates with the trans 
el' valve 14 by means of a pipe or passage 
i6. Referring to the sectional view of Fig. 
alley alve-member or cylinder it occupies a 
position, (i, to effect communication between 
the supply pipe. 13 and the delivery pipe. 12, 
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2, it will be seen that, normally, the rotat 
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in any convenient manner. 
firing mechanism 21 comprises 
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whereby the desired normal operation of the 
air-braking system may be effected. How 
ever, upon the rotation of the valve cylinder 
17 into its other operative position , such 
normal communication is interrupted, and a 
passage 19 serves to effect coinmunication be. 
tween the delivery pipe 12 and the pipe 16 
from the pressure chamber 15. 
A cartridge 20 or other vapor-producing 

shell has its discharge endiocated within the 
pressure chamber 5, and a suitabie firing 
mechanism 21 is placed in proper relation 
to the cartridge 20, being enclosed by 
a suitable shell or cylinder 24, to which 
the combustion chamber 5 is attached 

The tastrated 
3. 

crank lever or hammer 22, which is biased 
towards its firing position, in contact with 
the cartridge 20, by means of a suitable. 
fiat spring 23. The hammer 22 is normally 
restrained in its illustrated inoperative po 
sition by means of a trigger or detent 25, 
which is biased towards the illustrated 

26. A firing pin 27 is loosely attached to the 
trigger 25 and extends a short distance be 
yond one end of the combustion chamber 15. 
The rotatable member or cylinder 17 of 

the transfer valve 14 may be operated by 
means of a handle or lever 30, the free end 
of which is secured to a rope or cable 31 cor 
responding to the customary emergency bell 
cord in steam railway vehicles. The cable 31 
may be located in any convenient position, 
whereby it may be operated by the motor 

- , man, the conductor or a passenger. 
40 

60 

ustrated. 

The relative location of parts is such that 
a movement of the lever 30 towards the left, 
into its position b, will effect engagement of 
the lever with the firing pin. 27. - 
The portion of the car-motor governing 

system is that is illustrated comprises a rod 
or plunger 35 that extends through the 
shell 24 of the emergency device 3, and the 
inner end 36 of which abuts against the ham 
mer 22. In the illustrated normal position, 
a contact disk or plate 37, that is rigidly se 
cured to, and insulated from, the plunger 
35, bridges a pair of insulated stationary 
contact terminals or posts 38 and 39 which 
are provided outside of the shell 24 with 
suitable securing nuts 40 and 41 to which the 
external electrical circuits are suitably con 
anected, as about to be set forth. A coil 
spring 42 serves to bias the contact disk 37 
to a position out of engagement, with the 
contact terminals 38 and 39, but, normally, 
the hammer 22 abuts against the plunger rod 
36 and maintains the circuit closed, as il 
The auxiliary or governing-circuit connec 

tions extend from the supply-circuit coin 
(35 ductor Trolley through conductor 45, junc 

beli 

latching position by means of a coil spring 

i.,444,984. 

tion-point, 46, voltage-reducing resistor 47, 
control finger's 4S and 49, which are bridged 
iy contact segment 50 of the customary mas 
ter controller vic, for example, whence cir 
cuit is continued through conductor 51, ac 
titating coil of the line switch LS, conductor 
52. Inut 40, contact, posts 38, contact disk 37, 
contact post 39, nut 41 and conductor 53 to 
the negative supply-circuit conductor 
Ground. Thus, the actuating coil of the line 
switch LS is energized whenever the mas 
te' controller is thrown to an operative posi 
tion, provided that the firing mechanism 21 
in the emergency-braking device 3 occupies 
its illustrated position. 
When the line switch LS is closed, a main 

circuit is established from the junction 
point 46, throtigh conductor 54, line switch 
S and conductor 55 to the proprision no 

iors, as will be understood. 
The operation of the illustrated appa 

ratus may be set forth as follows: Whenever 
an emergency braking action is desired, 
by reason of failure of the supply-cir 
cuit, Voitage or air-pressure, the cable 31 is 
pullet, whereby the lever 30 is actuated to 
position b and strikes the firing pin 27 to 
release the trigger 25 and allow the spring 
23 to force the hammer 22 to impinge upon s 

the cap of the cartridge 20. The resulting 
explosive effect or fluid pressure is conveyed 
through the pipe 16, the transfer valve 14 
at it the delivery pipe 12 to the brake-cylin 
der 6. The movement of the valve lever 30, 
prior to firing the cartridge, rotates the 
valve cylinder 17 into its emergency posi 
tion, whereby the above-mentioned communi 
cations between the pipes 16 and 12 is es 
tablished, and, moreover, the normal com 
munication of the delivery pipe 12 with the 
remainder of the Lisual braking system is in 
terrillioted. Consequently, the fill effect of 
the explosive action is transmitted into the 
brake-cylinder 6, whereby the piston 7 is 
actitiated towards, the left to apply the ve. 
higie brakes in the customary manner. 
To release, the brakes, the valve lever 30 

may be retirned to its illustrated normal po 
sition a in any suitable manner, such as by 
a}) additional cable or by direct manual 
operation. The vehicle is then in condition 
for per'Initting the use of the normal brak 
ing system, while, by placing another car 
t}ridge in the combustion chamber 15, an 
other emergency braking action may be ob 
tailed in the above-described manner at any 
desired time. 
By reason of the provision of the inter 

locking Switching device in connection with 
the emergency braking device, it is impos 
sible to start the vehicle unless the normal 
braking power is available and the firing 
nechanism 21 has been reset. This func 
Fion, is provided since, whenever the firing 
mechanism 21 has been tripped by actuating 
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the valve ever 30 to its emergency position 
l, the spring 42 forces the contact disk 37 
out of engagement with the stationary con 
tact member 38 and 39 to interrupt the cir 
cuit for the energizing coil of the line switch 
FIS and, therefore, cut off power from the 
car motors. The energizing circuit in ques 
tion may be completed only by resetting the 

O 

15 

25 

5 0. 

; , 5 

60 

65 

firing mechanism 21 to the illustrated posi 
8. 

tion, which means that the valve lever 30 
has been actuated to its normal position (i. 
Consequently, normal braking power is 
available whenever electric power is avail 
able. . . . . . 

Aithough this interlocking function is 
valuable, even though the line switch LS is 
of the Solenoid type, still further protection 
is provided in the case of a pneumatically 
operated line switch, since not only is it, 
impossible to energize the switching coil 
unless the emergency braking mechanism 
has been reset but, furthermore...the switch 
cannot be closed unless a predetermined de 
gree of fluid pressure is available which is 
sufficient to provide reliable braking opera 
tion of the vehicle. 
The resetting of the firing mechanism 21 

and the replacement of the cartridge 20 will 
be understood without detailed description. 
The biasing spring 26 serves to return the 
hammer 22 and, therefore, the contact disk 
37, to the illustrated normal positions as 
soon as the valve lever 30 is moved out of 
engagement with the firing pin 27, and the 
empty shell of the exploded cartridge may 
then be readily removed through the open 
ing provided in the shell 24, whereupon a 
new cartridge may be inserted in place to 
prepare the system for the next emergency 
braking operation. - 

I do not wish to be restricted to the 
specific structural details or arrangement of 
parts herein set forth, as various modifica 
tions thereof may be effected without de 
parting from the spirit and scope of my 
invention. I desire, therefore, that only 
such limitations shall be imposed as are 
indicated in the appended claims. 

claim as my invention: 
1. The combination with a braking sys 

ten including a brake-cylinder, of means 
for effecting an explosive action, and means 
for conveying the effects of such action di 
rectly into said brake-cylinder to alone ef 
fect a braking operation. ', 

2. The combination with a braking system 
including a brake-cylinder and a piston, of 
means for rendering said piston directly 
operative by explosive action thereupon. 

3. The combination with a braking sys 
tem including a brake-cylinder, of an ex 
plosive charge, and means for directing the 
explosive force of said charge into said 
cylinder. 

4. The combination with a braking system 

. s 

including a brake-cylinder and piston, of a 
braking-System nember operatively 8ttached 
to Said piston, and explosive means for 
acting directly upon said piston to move said 
men) ber to an active position. " . . . 

5. The combination with a braking system 
including a brake-cylinder and piston. of 
explosive means for alone actuating said 
piston. . . . . . . . . 

6. The combination with a braking system 
including a brake-cylinder and piston, of a 
pressure chamber communicating with said 
cylinder, a cartridge located in said cham 
ber, and means for firing said cartridge to 
effect movement of said piston. 

7. The combination with a braking system. 
including a brake-cylinder and piston. of a 
pressure chamber communicating with said 

7.) 

s 

cylinder, a cartridge located in said cham 
ber, and remote-control means for firing 
said cartridge to effect braking movement 
of said piston. . . . 8. The combination with a braking system 
including a brake-cylinder and piston, of a 
pressure chamber, a cartridge located in 
said chamber, valve means for normally ef 
fecting communication of said cylinder with 
the remainder of the usual braking system, 
and means for actuating said valve means to 
fire Said cartridge and to substitute com 
munication between said cylinder and said 
munication. 

9. The combination with a braking sys 
tem including a brake-cylinder and piston. 
of a pressure chamber, a cartridge located in 
said chamber, and remote-control means for 

pressure chamber for the first-named com 

nication of said 
brake cylinder. . . . 

10. The combination with a braking sys 
tem including a piston and a co-operating 
brake cylinder normally communicating 
With the remainder of the system, of a pres 
Sure chamber, a cartridge located in said 
chamber, and remote-control means for fir ing said cartridge, effecting communication 

pressure chamber with said 

between said pressure chamber and said 
brake-cylinder, and interrupting said nor 
mal communication. 
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firing said cartridge and effecting commu 

10 
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11. In a vehicle, the combination with an . . 
electric governing system and a braking 
System including a brake-cylinder and pis 
ton, of means for rendering said piston op 
erative by explosive action, and means for preventing the operation of said governing 
system unless the braking system is in an 
Operative condition. 

12. In a vehicle, the combination with a motor governing system and a braking sys 
tem, of explosive means for operating the 

20 

125 

braking system, and means dependent upon , 
the condition of said braking system for 
controlling said motor governing system. 

13. In a vehicle, the combination with an 130 
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electric governing system and a braking sys 
&eir icilitiing a brake cylinder and pistor. 
of a braking-syster) member operatively at 
tached to said piston, explosive means for 

5 ::cting upon the pision to move said member 
to air active position, and means dependent 
upon the restoration of nonnai coiliditions 
in the lil'aking system for permitting fur 
ther operation of said electrical governing 
systein. 

in a vehicle, tile coinbination with an 
ic governing systern and a braking 

i::ciding a brake cylindel' and pis 
it a pressire chamber communicating 

it 

k 

governing system and a braking 
system including a brake cylinder and pis 
(in, of a pressure chamber communicating 

:aid chamber, means for firing said cartridge 
to effect movement of said piston, and means 
dependent upon the resetting of said firing 
means for rendering further operation of 
the electrical governing system possible. 

16. In a vehicle, the combination with an 
3.0 

saic cylinder, a cartridge located in 

hicle, the combination with an 

with said cylinder, a cartridge located in 

1,444,984. 

electric governing system and a braking sys 
tein inciulding a brake cylinder and piston, 
of a pressure chamber, a cartridge iocated 
ii) said chamber, valve means for normally 
effecting communication of said cylinder 
with tie remainder of the usual braking sys 
ten, lineans for actuating said valve means 
to file said cartridge and to Substitute conn 
munication between said cylinder and said 
pressure chainber for the first-named com 
munication, and switching means responsive 
to the position of said valve means for con 
trolling said electrical governing system. 

17. is a vehicle, the combination with an 
electric governing system and a braking 
syster) including a brake cylinder and pis 
tion, said cylinder normally communicating 
with the remainder of the system, of a pres 
Stre chamber, a cartridge located in said 
chamber, remote-control means for firing 
said cartridge, effecting communication be 
tween said pressure chamber and said brake 
cylinder, and interrupting said normal com 
i) linication, and switching means for pre 

g the energization of said electrical venti! 
governing System inless said remote-control 
means occipies its normal or reset position. 

in testimony whereof, have hereunto 
subscribed my name this 27th day of Oct. 
919. 

KARL A. SMMON. 
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