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UNITED STATES 

2,065,222 

PATENT OFFICE 
2,0?5,222 

TRAN BRAKENG SYSTEM 

Ellis E. Hewitt, Edgewood, Pa., assignor to The 
Westinghouse Air Brake Company, Wilmer 
ding, Pa, a corporation of Pennsylvania 

Application September 24, 1935, Seria No. 41,838 
12 Claims. 

This invention relates to a brake equipment for 
use on multiple unit cars and railway trains and 
more particularly to such equipment adapted for 
use on high Speed trains. 
In certain types of high Speed train braking 

equipments, a straight air controlled portion is 
provided for controlling service applications of 
the brakes, and an automatic controlled portion 
is also provided for effecting Service applications 
in the case of failure of the Straight air CO 
trolled portion, and for effecting emergency 
applications. 
An automatic emergency application of the 

brakes. Will result in the case of a broken train 
and may also be effected from any car of the 
train. 
Uniform braking pressure is assured in the 

several brake cylinders in the case of the straight 
air controlled application, since the several brake 
cylinders are all supplied with fluid under pres 
Sure in accordance With the fluidi preSSure de 
veloped in the common straight air pipe. In the 
case of an automatic brake application, however, 
where upon a reduction in brake pipe preSSure 
fluid under pressure is supplied to each brake 
cylinder from the associated auxiliary reservoir, 
there is a possibility that differences within the 
several brake cylinders may result, caused by 
leakage from the brake cylinder, Variations in 
brake cylinder piston travel and the like, and 
which will produce different braking forces at 
different points in the train. 
In accordance with my invention I provide a, 

brake equipment comprising a straight air por 
tion having fast application and release char 
acteristics and provided With electrically con 
trolled magnet valve devices of a control valve 
assembly for controlling the application and re 
lease of the brakes, and an automatic control 
portion that is capable of either service or emer 
gency application. A retardation controller, in 
the form of an inertia responsive dievice, is pro 
vided for controlling the magnet Valve devices 
of the straight air portion of the equipment to 
limit the degree of application of the brakes to 
prevent the rate of deceleration of the vehicle 
from exceeding a predetermined value. The 
automatic control portion is not under control 
of the retardation controller. When, however, 
an automatic emergency brake application is 
made, a transfer switch is operated to effect oper 
ation of the straight airportion of the equipment 
if the straight air equipment is in Serviceable 
condition. The straight air portion of the equip 

5 ment will overcome the automatic portion and 

(C. 303-24) 
the automatic brake application will be converted 
into a straight air application of the brakes which 
is Under the control of the retardation Con 
troller. The Setting of the retardation controller 
is influenced by the brake pipe pressure such 
that the venting of brake pipe air will effect a 
change in the setting of the retardation controller 
to permit a higher rate of deceleration of the 
vehicle than is effected during service applica 
tion of the brakes. 

It is an object of my invention to provide a 
fiuid pressure brake equipment that is quick act 
ing both in applying and in releasing the brakes. 

It is another object of my invention to pro 
Vide a brake equipment haVing a Straight air 
controlled portion that is subject to the control 
of a retardation controller device, and having 
also an automatic controlled portion that is in 
dependent of the control of the retardation con 
troller device. 

It is a further object of my invention to pro 
Wide for COnverting an automatic controlled 
application of the brakes into a straight air con 
trolled application of the brakes when the 
straight air portion of the equipment proves to 
be in operating condition. 
Other objectS and advantages of my inven 

tion will be apparent from the following descrip 
tion of one embodiment thereof taken in connec 
tion. With the accompanying drawings in which, 

FigS. 1 and 2 taken together comprise a dia 
grammatic view partly in Section showing circuits 
and apparatus illustrating One preferred embodi 
ment of the invention, and 

Fig. 3 is a diagrammatic View of the brake 
WalWe. 

Referring to the drawings, each car or train 
braking unit may be provided With braking equip 
ment including a brake cylinder and a control 
valve assembly 2 that is controlled either elec 
trically or pneumatically in accordance With the 
operation of a brake valve device 3, which com 
prises an electric Self-lapping portion for Con 
trolling the electrical portion of the control valve 
assembly to effect the Supply of fluid under pres 
sure from the Supply reservoir 4 to the brake 
cylinder , and from the brake cylinder to the 
atmosphere, and Which also comprises a pneu 
matic portion for controlling the pneumatic por 
tion of the control Valve aSSembly to effect the 
supply of fluid under pressure from the auxiliary 
reservoir 5 to the brake cylinder to the atmos 
phere. A retardation controller device 6 is pro 
vided for limiting the degree of application of 
the brakes When effected by electrical control of 
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the control valve assembly. A vent valve device 

is provided for effecting a rapid venting of the 
brake pipe upon an initial reduction in brake pipe 
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preSSure at an emergency rate, Such as may re 
Sult from a broken brake pipe or by operation 
of the safety control system upon pressure being 
released from the lever of the foot valve device 8. 
A transfer Switch f is provided that is operated 
upon operation of the went Valve device to effect a 
Straight air application of the brakes. 
The brake valve device 3 may comprise an elec 

tric self-lapping portion for controlling normal 
Service applications of the brakes and a rotary 
Valve portion for controlling auxiliary service 
and regular emergency applications, and is pro 
vided with a casing 2 defining a chamber 3 
through one end of which an operating shaft 4 
extends that is provided at its upper end with a 
brake Valve handle 5. 
A cam 6 for controlling the electric self 

lapping portion is carried by the shaft 4. The 
upper face of the can engages the rounded end 
A of a floating operating lever 8 that is urged 
down Wardly against the face of the cam by a 
spring 2, that is positioned between the upper 
Wall of the brake valve casing structure and the 
end of the lever 8. The other end of the 
floating lever 8 is pivotally connected by a pin 
22 to a guiding and actuating member 23 that is 
interfitted. Within a bore 24 in the brake valve 
casing. A contact carrying lever 25 is pivotally 
connected by a pin 26 to the guide member 23, 
and carried movable contact members 2 and 28 
that are connected to a common conductor 3 í 
and are adapted to engage, respectively, the fixed 
contact members 32 and 33 mounted on the cas 
ing structure, as shown. The contact carrying 
lever 25 is urged upwardly by Springs 34 and 35, 
the lower ends of which are inserted in recesses 
in the casing structure and the upper ends of 
which engage the left hand end and the right 
hand end, respectively, of the contact carrying 
lever 25 as viewed in the drawings, and press up 
Wardly until the left hand end thereof engages a 
stop 36 and the contact member 28 on the right 
hand end engages the contact member 33, unless 
and until the contact carrying lever 25 is forced 
downwardly by the floating lever 8 and the 
guide member 23. 
The fioating lever 8 is pivoted at a point inter 

mediate its end on a pin 37 that is supported in 
a stem 38 that extends upWardly from a self 
lapping piston 4 contained in the piston cham 
ber 42. A spring 43 is positioned about the stem 
38 having its lower end in engagement with a 
self-lapping piston if and its upper end in en 
gagement With a nut 44 urges the piston 4 down 
Wardly to its illustrated position. The relative 
forces exerted by the spring 43 and the springs 
34 and 35 are such that when the left hand end 

of the floating lever 8 is in its lower or illus 
trated position, the springs 34 and 35 exert a 
sufficient upward force On the contact carrying 
lever 25 and the guide member 23 to effect sepa 
ration of the contact members 27 and 32 and 
engagement of the contact members 28 and 33. 
The rotary valve 45, contained within a valve 

chamber 46, is provided with a port 47 that is 
adapted to register with a passage 48 leading 
through the pipe 48 and the vent valve device 
to the brake pipe 5, so that fluid at a reduced 
pressure, as supplied through the feed valve de 
vice 52 from the main reservoir 53 and the main 
reservoir pipe and passage 54 is Supplied through 
the port. 47 to the pipe 48 and the brake pipe 5. 
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In pneumatic service position the brake pipe 5 

is connected to the atmosphere exhaust port 55 
through a cavity 56, see Fig. 3, and in pneumatic 
emergency position the brake pipe 53 is connected 
to the exhaust port 55 through a cavity 57. 
The straight air pipe 58 communicates with 

the piston chamber 42 containing the self-lapping 
piston 4, and also with the magnet valve appli 
cation valve chamber 33 and with one side of the 
check valve device of the control valve assembly 
for a purpose to be later explained. 
The retardation controller 6 comprises an in 

ertia device such as a pendulum 6, contained 
within a casing 62 and pivotally supported there 
to by a pivot pin 63. The pendulum 6Í is adapt 
ed, upon a predetermined movement towards the 

10 

left, to move the contact member 64, carried at 
the lower end thereof, out of engagement with 
fixed contact members 65 and 66 and upon a 
further predetermined movement toward the left 
to bring the contact member 64 into engagement 
With the contact members 6 and 68. 
The pendulum 6 is engaged by spring pressed 

plungers and 12, that restrict its movement 
from a vertical position. The plunger Tl is pro 
vided with a central bore for accommodating a 
spring 74, one end of which is in engagement with 
the lower end of the bore, and the other end of 
which is in engagement with an adjusting mem 
ber 75 carried by a guide member 76 within a 
bore in the casing portion 7 of the retardation 
controller structure, and which is adapted to en 
gage one end of a lever 78 pivotally mounted on 
the casing structure by the pivot pin 8. The 
adjusting member 5 moves within a bore within 
a stop member 82 that is attached within the 
other end of a sleeve 83, the lower end of Which 
Surrounds and supports the plunger 7. The 
plunger 7 is provided at its outer end with an 
outwardly extending flange 84 that engages a 
shoulder on the sleeve 83 to limit, the movement 
of the plunger toward the pendulum. The lower 
end of the sleeve 83 is provided with an outwardly 
extending flange 85; that engages a portion of the 
controller casing to limit its inward movement, 
and to accommodate a spring 86 that is posi 
tioned about the sleeve. The lower end of the 
Spring 86 engages the OutWardly extending flange 
85 and the upper end is contained within an in 
wardly extending shoulder in a sleeve 87 at 
tached to the controller Casing. 
A piston chamber 88 is provided in the lower 

part of the controller casing that is in constant 
communication with the brake pipe 5, and that 
contains a piston 9 having a stem 92 provided 
with an opening 93 surrounding the lever 8. A 
Spring 94 is provided surrounding the stem.92 be 
tween the inner face of a piston 9 and the Outer 
wall of the casing, the force of which opposes the 
force of the pressure within the piston chamber 88. 
Upon some predetermined rate of deceleration 

of the vehicle, assuming the movement of the 
vehicle to be toward the left as viewed in Fig. 2, 
the inertia of the pendulum 6. Will be sufficient to 
move it and the plunger toward the left against 
the bias of the Spring få until the flange 84 en 
gages the stop 82 and the switch contact member 
64 is moved out of engagement with the fixed con 
tact members 65 and 66. The force of the spring 
86 is sufficient to maintain the sleeve: 83 in its 
illustrated position in which the sleeve flange 85 
is maintained in engagement with the controller 
casing. Upon a predetermined greater, rate of de 
celeration of the vehicle, the inertia of the pendu 
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2,065,222 
the left causing the stop member 82 and the sleeve 
83 to move against the bias of the spring 86 until 
the Switch contact member 64 is brought into en 
gagement. With the SWitch contact members 6 and 
68 to complete a circuit between them. The parts 
associated with the Spring pressed plunger 2 are 
identical in construction and operation with those 
aSSociated with the Spring pressed plunger 7 ex 
cepting that the adjusting member 5 is screw 
threadedly attached to the stop member 82 and is 
adjustable by screw-threadedly varying the posi 
tion of the adjusting nut with respect to the stop 
member rather than by a lever corresponding 
to 8. 

So long as normal brake pipe pressure is main 
tained within the piston chamber 88 the piston 9 
is forced against a shoulder on the casing, as illus 
trated, and the lewer. 78 is in its extreme left hand 
position, thus effecting a predetermined force on 
the outer end of the Spring member 4 to effect 
a predetermined adjustment of the force required 
by the pendulum 6 to move the contact member 
64 out of engagement, with the contact members 
65 and 66. Upon a predetermined reduction in 
brake pipe pressure the spring 94 forces the piston 
9 and the stem 92, operating the lever 18, toward 
the right to force the adjusting member 75 toward 
the pendulum 6? and effect a compression of the 
Spring 4. Such as to require a greater force of 
inertia of the pendulum is to cause movement of 
the contact member 64 out of engagement with the 
contact members 65 and 66, and a correspondingly 
greater force necessary to cause engagement of 

- the contact member 64 with the contact members 
6 and 68. 
The control valve assembly 2 comprises a pipe 

bracket section 95, a magnet valve section 96, a 
triple Valve section 97, and a double check valve 
Section 98. The magnet valve section 96 comprises 
an application magnet Valve device and a re 
lease magnet Valve device 2. The application 
magnet Valve device 0 comprises a casing con 
taining an application valve chamber 3 that is 
in constant communication through passage and 
pipe C4 With the Supply reservoir 4, and a cham 
ber 05 that is in constant communication with 
the straight air passage and pipe 58. Communi 
cation between these two chambers is controlled 
by an application valve C6 operatively connected 
to a magnet 97 of the magnet valve device. A 
Spring 8 is provided in the application valve 
chamber 3 to force the application valve 6 to 
Ward its seat. 
The release magnet Waive device 92 comprises 

a casing containing a release Valve chamber f, 
that is in constant communication with the 
Straight air paSSage and pipe. 58, and a chamber 

2 that is in constant communication with the 
atmosphere through the exhaust port 3. A re 
lease valve A4 is provided within the release valve 
chamber , that is operatively connected to the 
magnet 5 in the upper portion of the casing. 
A spring 6 is provided in the release valve chann 
be to force the release Valve it to its seat. 
The triple valve section 9 comprises a casing 

having a piston chamber 2 that is in constant 
communication with brake passage and pipe 51, 
and that contains a piston 22 provided with a 
stem 23 that operatively engages a slide valve 
24 and a graduating Valve 25 contained within 

a slide valve chamber 26 within the casing of the 
triple Vaive Section that is in constant communi 
cation, through passage and pipe 27, with the 
auxiliary reservoir 5. A graduating stem 28 is 
provided above the piston f22, and is forced to its 

3 
lower illustrated position by à Spring 13 l, the lower 
end of which terminates in the lower, end of a bore 
Within the graduating piston 28, and the upper 
end of which terminates in a bore in a cap nut 
f32. Double check valves 33 and 34 are pro 
Vided in the triple valve section for controlling the 
charging of the supply reservoir 4 from the piston 
chamber 2 through the passage and pipe 04. 
The double check valve section 98 comprises a 

Casing having a chamber 35 containing a piston 
Valve. 36 for controlling communication to the 
brake cylinder and which provides a chamber 
37 to the left of the valve 36 and a chamber 39 

to the right thereof, as viewed in Fig. 2. The 
left hand chamber 37 is in constant communi 
Cation with the Straight air passage and pipe 58. 
The right hand chamber 39 is in communication 
With the atmosphere through passage 38, the 
Cavity 4 in the slide valve 24 of the triple valve 
device, and the passage and pipe 42 with the 
triple valve piston and stem in their release po 
Sition. A slide valve 43 is operatively connected 
to the stem of the piston valve 36 and contains a 
groove 45 through which a safety valve device 
A43 is connected to the passage 38 when the 
piston Valve 36 and the slide valve 43 are in 
their illustrated positions the valve 36 seating 
against its right hand face. Passage and pipe 46 
Connects either the chamber 37 or the chamber 
39 of the double check valve device with the 
brake cylinder depending upon the position of 
the piston Valve 36. A cavity 47 in the piston 
Valve 36 connects the left hand branch of the 
paSSage 46 to the passage 38 when the piston 
Valve 36 is seated against its left hand face. 
The vent valve device comprises an emergency 

Valve portion 5 and a safety control vent valve 
portion 52. The emergency valve portion 5 
Comprises a casing defining a slide valve chamber 
52 containing a main slide valve f 53 and a grad 

luating valve f34, and defining a piston chamber 
f55 containing a piston 56 having a stem 57 
that extends into the chamber 52 and is re 
Cessed to receive the graduating valve 54 and is 
Operatively connected to the main side valve 53. 
The main slide valve 53 is held upon its seat 

by a loading mechanism comprising a flexible 
diaphragn 58 mounted in the casing of the valve 
device, and adapted to be urged into engagement 
With a rocking stem 6 bearing upon the main 
Slide valve 53. A spring 62 exerts a constant 
downward pressure upon the flexible diaphragm 
58. The chamber above the diaphragm 58 is 

in constant communication through a passage 
l63 with the feed valve pipe 54, so that fluid under 
preSSure corresponding to feed valve pipe pres 
Sure is at all times supplied to the chamber above 
the flexible diaphragm 58. 
The Slide Valve chamber 52 is in communica 

tion, by Way of a passage 64, with a quick action 
chamber 65 formed in the casing of the emer 
gency Valve portion of the vent valve device. The 
energency piston chamber 55 is in communica 
tion. With brake pipe passage and pipe 5. 
Formed in the lower part of the casing of the 

energency valve portion is a vent valve chamber 
66 that is in constant communication with brake 

pipe passage and pipe 5 and which contains a 
Veint Valve is that is normally forced to its rib 
Seat f68 by a Spring 69. The vent valve 61 
controls the flow of fluid under pressure from the 
brake pipe 5 to the atmosphere. 
To provide means for operating the vent valve 

f67 from its seat a vent valve piston chamber 7 
is provided in the casing, containing a piston 72 
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having a stem 13 operatively connecting the pis 
ton to the vent valve 67. When fluid under pres 
sure is supplied to the piston chamber 7, the 
vent valve piston T2 and the vent valve 67 are 
forced downwardly, unseating the valve and re 
leasing fluid under pressure from the brake pipe 
5 to the atmosphere. When the flow of fluid 
under pressure to the piston chamber 7 takes 
place at a slow rate it may leak around the piston 
by way of a groove 74 and thus flow to the at 
mosphere without actuating the piston 172 toun 
Seat the vent valve. 
The main slide valve f 53 is adapted to con 

trol the ports and passages for a purpose and in 
a manner which Will be more fully described in 
the description of operation of the equipment. 

. The safety control vent valveportion 52 com 
prises a casinghaving a piston chamber 75 con 
taining a piston f76 provided with a stem that 
extends into a slide valve chamber 78, also pro 
vided in the casing, and which contains a slide 
Valve 9 that is operatively engaged by the pis 
ton stem . 
A spring 8 is provided in the piston chamber 
75 for urging the piston f76 and the slide valve 
79 towards the left, or to their illustrated posi 

tion. The slide valve chamber 78 is in constant 
communication with the feed valve pipe 54 
through passage í 63. The piston Chamber Í15 is 
also normally in communication with the feed 
valve pipe 54 through passage, and pipe 82, and 
the foot valve device 8, as will presently appear. 
A leakage groove 83 is provided for equalizing 
the pressures on either side of the piston 76 
when in this position to prevent undesired opera 
tion. The safety control vent valve portion 52 
operates to effect an emergency application of the 
brakes in response to operation of Safety control 
devices, of which the foot valve device 8 is illus 
trative. 
The foot valve device 8 comprises a casing in 

which is provided a valve chamber 83, that is in 
constant communication. With the feed valve pipe 
54, and contains a valve 84 that is urged towards 
its seat by a spring 85. The valve f84 is adapted 
to control communication between the chamber 
83 and an intermediate chamber 86 of the foot 

valve device, which is in constant communication 
through the safety control pipe and passage 82 
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with the piston chamber 55 of the safety control 
vent valve portion. Communication between this 
intermediate chamber 86 and an exhaust cham 
ber 87, that is in constant communication with 
the atmosphere through an exhaust port 88, is 
controlled by a diaphragm valve f9 that is 
adapted to be forced to its seat 92 by an oper 
ating stem 93 upon the downward movement of 
a foot valve lever 94, that is pivotally supported 
on a pin 95. A spring 96 is provided for forcing 
the lever 94 upwardly when pressure thereon is 
released. The valve 84 is provided with a stem 
9 for engaging the diaphragm valve 9 to 

force the valve 9 from its seat When the valve 
i84 is forced to its seat. 
The transfer switch i comprises a casing hav 

ing a piston chamber 20 that is normally in com 
munication ... with the atmosphere through pipe 
and passage 252, the cavity 203 of the main slide 
valve f53 of the emergency valve portion, pas 
sage 24, and exhaust port 205. The piston 
chamber 20 contains a piston 286 having a stem 
20 extending upwardly through the top of the 
casing, and carrying a switch contact member 208 
having two operative circuit closing positions. A 
spring 209 is provided within the casing about the 
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stem 207 for forcing the piston 206 and the switch 
contact member 208 down Wardly. 
The system is charged as follows. Fluid under 

pressure flows from the main reservoir 53 through 
the feed valve device 52 to the feed valve pipe 54 
at feed valve pressure and from the pipe. 54, 
through passage 63 to the slide valve chamber 
78 of the safety control portion 52 of the vent 

valve device 7, and also from the passage 63 to 
the loading chamber above the diaphragm, 58 
of the emergency valve portion. In order to com 
plete the charging of the System it is necessary to 
apply pressure to the lever 94 of the foot valve 
device 8, holding the lever in its lower or illus 
trated position, and effecting communication 
from the feed valve pipe 54 through the Valve 
chamber 83, past the unseated valve 84 to the 
middle chamber 186, and through pipe and pas 
sage 82 to the piston chamber 75 of the safety 
control vent valve portion, thus maintaining the 
piston 76 and the slide valve 9 in their illus 
trated positions to permit the charging of the 
brake pipe in the manner to be presently de-- 
Scribed. 

Fluid under pressure also flows from the feed 
valve pipe 54 to the rotary valve chamber 46 of 
the brake valve device 3, through port 47, passage 
and pipe, 48, to the vent valve device, through 
cavity 2 in the slide valve 9 of the safety 
control portion, and passage 22 to the piston 
chamber 55 of the emergency valve portion of 
the vent valve device, and from piston chamber 
f55 through passage and pipe 5 to charge the 
brake pipe. Fluid under pressure flows from the 
piston chamber 55 past the piston 56, through 
the feed groove 2 to charge the slide valve 
chamber. 52, and from the slide valve chamber 
through the port 64, to charge the quick action 
chamber 65. - - 

One branch of the brake pipe 5f terminates in 
the seat of the rotary valve of the brake valve de 
Vice 3, at Which point communication is closed 
by the valve 45 when in its release and charging 
position. Another branch of the brake pipe 5 
is connected to the piston chamber 88 of the re 
tardation controller device which, when charged, 
forces the piston 9 toward its left face against 
the bias of the spring 94 to set the retardation 
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controller to effect a service rate of retardation 
of the Vehicle. 
The brake pipe 5 extends rearwardly through 

the train having branches at each control valve 
assembly 2 controlling one of the braking units 
of the train, one only of which is illustrated in 
Fig. 2. Through such branch pipe the piston 
chamber 12 of the triple valve portion of the 
control. Walve assembly is charged, from which, 
fluid under pressure flows past the piston 22 
through the feed groove 220 to the slide valve 
chamber 26, and through passage and pipe 27 
to the auxiliary reservoir 5 to charge the slide 
valve chamber and the auxiliary reservoir. Fluid 
under pressure also flows from piston chamber 
2 past the double check Valves 33 and 34 to 

the passage and pipe 94 to charge the Supply 
reservoir 4, and the application valve chamber 
f 63 of the magnet valve portion. The check 
valves 33 and 34 prevent the flow of fluid under 
pressure from the supply reservoir 4 to the piston 
chamber 21 upon a reduction in brake pipe pres 
sure, thus retaining supply reservoir pressure for 
service application of the brakes. 

If the operator wishes to make a service appli 
cation of the brakes, the handle 5 of the brake 
valve device 3 is moved from its release position 
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6. 
contact members 27 and 32 are in engagement, 
effecting the supply of fluid under pressure 
through the application magnet valve device of 
to the brake cylinder and the piston chamber 42 
of the brake valve device 3, and assuming that 
the Vehicle is moving in such direction as to carry 
the pendulum. 6 of the retardation control device 
6 towards the left as viewed in Fig. 2, and if, while 
the brakes are so applied, the rate of retardation 
of the vehicle becomes sufficient to cause the pen 
dulum 6 to Swing toward the left to actuate the 
Spring pressed plunger against the stop mem 
ber 82, the switch contact member 64 will inter 
rupt the circuit through the contact members 65 
and 66. The circuit through the winding of the 
magnet Oil of the application magnet valve de 
vice of thus interrupted, permits the Spring fo8 
to force the application valve 6 to its seat and 
close communication from the Supply reservoir 4 
to the brake cylinder and to the straight air 
pipe 58, thus preventing a further degree of ap 
plication of the brakes. In this position of the 
retardation controller pendulum, the application 
and release magnet valves Í06 and | Í4, respec 
tively, Will be in lap position. 

If the rate of retardation of the vehicle becomes 
sufficient to cause the pendulum 6 to Swing fur 
ther toward the left, So as to move the spring 
pressed plunger 7 and the stop member 82 car 
rying the sleeve 83 against the pressure of the 
spring 86, the switch contact member 64 will be 
brought into engagement with its SWitch contact 
members 6 and 68, thus closing the above traced 
circuit through the Winding of the magnet 5 
of the release magnet valve device (2, to force 
the release valve 4 downwardly against the 
force of the spring 6, and effect the release of 
fluid under pressure from the brake cylinder 
and the straight air pipe 58 in the manner above 
described, until the rate of retardation of the 
vehicle has become sufficient to cause the pendu 
lum 6 to SWing to Ward the right a Sufficient 
amount to permit the Switch contact member 64 
to move out of engagement With the contact 
members 67, and 68 to interrupt the circuit 
through the winding of the magnet 5, and per 
mit the spring 6 to force the release valve 4 
to its seat. 

If, for any reason, the straight air portion of 
the brake equipment should be rendered inoper 
ative, Such as by interruption of the circuits 
through the wires leading from the brake valve 
device: to the application magnet Valve device 
and the release magnet Valve device, the Operator 
may effect an automatic application of the brakes 
by movement of the brake Valve handle beyond 
its electric application Zone to its automatic Serv 
ice application position as defined by the notch 
plate 224, and as shown diagra.Inmatically in 
Fig. 3. It will be apparent, by reference to Fig. 3, 
that when the rotary valve 45 is in a release Zone, 
and the triple Valve Which controls the automatic 
application of the brakes is in its release position 
for any position of the brake valve lever 5 within 
the electric application Zone, and in automatic lap 
position. The automatic service application po 
sition and the automatic emergency application 
position of the lever 5 and of the rotary valve 45 
are beyond the electric application Zone. 

If the operator desires to effect a pneumatic 
service. application of the brakes he moves the 
brake valve handle 5 to its automatic service 
application position, in Which position fluid un 
der pressure is vented from the brake pipe 5 i at 
a restricted: rate through the cavity 56 in the 
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rotary valve 45, and the exhaust port 55. The 
reduction in brake pipe pressure thus effected 
causes a corresponding reduction in pressure in 
the piston chamber 2 of the triple valve por 
tion of the control valve assembly, and within 
the emergency piston chamber 55 of the vent 
Valve device. The reduction in pressure within 
the piston chamber 2 of the triple valve device 
causes the piston 22 and the piston stem 24 to 
be moved upwardly, first moving the graduating 
valve 25 to uncover the port 225 in the main 
slide valve 24, and then, upon engagement of a 
shoulder 226 on the lower end of the stem 23 
With the end of the main slide valve, the slide 
valve 24 is moved until the port 225 registers with 
the passage 38, thus closing communication from 
paSSage 38 to the exhaust passage 42 through 
the cavity 4 in the slide valve, and effecting 
communication from the auxiliary reservoir 5 
and the slide valve chamber 26 to the brake cyl 
inder through the port 225 in the main slide 
valve, passage 38, to the chamber 39 at the 
right hand end of the double check valve 36 
causing pressure to build up to force the valve to 
seat on its left face, and to open communicatiori 
from the chamber 37 at the right of the piston 
valve f36 through the right branch passage 46, 
and pipe 46 to brake cylinder . The supply of 
fluid under pressure from the auxiliary reservoir 5 
to the brake cylinder , through the passages just 
described, continues until the pressure within 
the slide valve chamber 26 on the under side of 
the triple valve piston 23 decreases to a value 
Corresponding to, or slightly less than, the pres 
sure on the upper side of the piston 22 when 
the piston and stem 23 are moved downwardly 
until the graduating valve 25 laps the port 225 
and closes communication through the passage 
f38 to the brake cylinder , thus maintaining 
brake cylinder pressure at a value corresponding 
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to the amount of reduction in brake pipe pres 
SUL'e, 
The reduction in pressure in the emergency 

piston chamber 55 causes the emergency piston 
A56 and its stem f$7 to move toward the right 
slightly, or until the port 227 in the graduating 
Valve 54 is brought into registration with the 
port 228 in the main slide valve 53, registering 
With the exhaust port 205. At the same time feed. 
groove 20 is closed by piston 56. Fluid under 
preSSure is then vented from the quick action 
chamber 65 through port 64, and from the slide 
valve chamber 52, to the atmosphere through 
the ports 227, 228, and the exhaust port 205. 
The size of the port 22 is such that the rate of 
reduction in pressure on the left hand Side of the 
piston 56 corresponds substantially to a service 
rate of reduction in pressure in the piston cham 
ber 55, so that, in automatic Service applica 
tion, the piston 56 and stem 57, do not move 
to the right sufficiently to effect, the supply of 
fluid under pressure to the piston chamber if 
of the went valve device. 

If the operator Wishes to make an emergency 
application of the brakes the handle 5 is moved 
to its automatic emergency position thus rotat 
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ing the valve 45 to such position that the cavity 
5 therein effects communication from the brake 
pipe 5 to the atmosphere through the exhaust 
port 55 to effect an emergency rate of reduction 
in brake pipe preSSure. When the pressure in the 
brake pipe is reduced at an emergency rate the 
reduction in pressure on the right hand side of 
the piston f 56 takes place more rapidly than fluid 
under pressure can be vented through the port 
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227 in the graduating valve 54 so that the pres 
sure in the slide valve chamber 52 forces the pis 
ton 56 and the graduating valve 54 toward the 
right until the passage 228 is lapped and the end 
of the port 229 through the main slide valve 53 
is uncovered. This effects communication from 
the main slide valve chamber 52 to the vent 
valve piston chamber 7 through port 229 and 
passage 232 to effect the supply of fluid under 
pressure from the quick action chamber 65 and 
the slide valve chamber 52 to the piston chamber 
7 to force the piston 72 and the vent valve 
67 downwardly from its seat 68 to effect a 
rapid reduction in brake pipe pressure past the 
unseated Went Valve. 
This rapid reduction in brake pipe pressure 

and in the pressure in the piston chamber 55 
causes the piston 56 and its stem 57 to move 
further toward the right, the shoulder 3 on 
the end of the piston stem engaging and moving 
the main slide valve 53 to uncover the end of 
the passage 232 to permit the flow of fluid under 
pressure past the end of the slide Valve to the 
piston chamber 7. The movement of the slide 
valve 53 toward the right, as just described, 
brings the cavity 203 therein to a position to ef 
fect communication between the feed valve pipe 
54 and the transfer switch passage and pipe 202 
through a passage 234 past the unseated check 
valve 235, thus supplying fluid under pressure to 
the piston chamber 20 of the transfer switch 
device f, to force the piston 206 and the contact 
member 208 upwardly against the bias of the 
spring 209 to interrupt communication between 
the conductors 27 and 28 and effect communi 
cation between the positive terminal of the 
battery 25 and the conductor 222. The check 
valve 235 is weighted by a spring 236 to effect a 
differential in pressure between the feed valve 
54 and the transfer switch device 202. 
Movement of the contact member 208 of the 

from its illustrated 
position to its upper contact making position in 
terrupts the circuit through the winding of the 

5 magnet 5 of the release magnet valve device 
f02, that is normally completed from conductor 
3f through contact members 28 and 33 of the 
brake valve device, and conductors 27 and 218. 
Upon deenergization of the magnet 15, the Spring 
f 6 forces the release valve 4 to its seat as above 
described, thus closing communication between 
the brake cylinder and the atmosphere through 
the exhaust port 3. The contact member 208 
of the transfer switch device , in its upper 
position, completes a circuit from the positive ter 
minal of the battery 225, through conductor 222, 
the contact members 65, 64 and 66 of the re 
tardation controller device 6, the conductor 223 
through the winding of the magnet foll of the 
application magnet valve device () to ground at 
29, and to the grounded terminal 22 of the 
battery 25. The energization of the winding of 
the magnet (7 forces the application valve 6 
downwardly against the bias of the Spring 28 
thus effecting the supply of filuid under piressure 
from the supply reservoir to the brake cylinder 
as previously described. 
This operation of the transfer switch causes 

the emergency application of the brakes, initiated 
by an emergency rate of reduction in brake pipe 
pressure, to be transferred to an electric appli 
cation of the brakes through the circuits con 
trolled by the retardation controller 6, so that 
the rate of retardation of the vehicle may be 
regulated. The reduction in brake pipe pressure 

7 
may be effected by any cause, such as by Oper 
ation of a conductor's valve, or rupture of the 
brake pipe, while the handle 5 of the brake valve 
device remains in release position. 
Upon a reduction in brake pipe pressure, the 

pressure within the piston chamber 88 of the re 
tardation controller device 6 is correspondingly 
reduced, thus permitting the piston 9 and the 
stem 92 thereof to be moved toward the right by 
the force of the spring 94 against the stop 40 
thus moving the upper end of the lever 78 and the 
adjusting member 75 toward the right to increase 
the pressure on the spring 74 to change the Set 
ting of the retardation controller, so that a great 
er rate of retardation of the Vehicle and a COrre 
sponding greater force of the pendulum 6 against 
the spring pressed plunger 7 is required to move 
the contact member 64 out of engagement with 
the contact members 65 and 66, to interrupt the 
circuit through the winding of the application 
magnet valve device , and a corresponding great 
er force of inertia of the pendulum 6 is required 
to move the plunger 7 to a position to cause en 
gagement of the contact member 64 with the 
contact members 67 and 68, to effect the Opera 
tion of the release magnet valve device 02 to 
release fluid under pressure from the brake cylin 
der to limit the rate of retardation of the vehicle. 
The vehicle Will therefore be brought to rest with 
a greater rate of retardation than is effective 
when service application of the brakes is made. 
Upon reduction in brake pipe pressure at an 

emergency rate, the pressure in the piston cham 
ber 2 of the triple valve section of the control 
valve assembly 2 is correspondingly reduced, thus 
causing the piston 22 and the piston stem 23 to 
be moved upwardly with such force against a 
graduated stem 28 as to cause a spring 3 
to be compressed, and lower end of the slide valve 
23 to be moved to uncover the end of the pas 
sage 38 to supply fluid under pressure from the 
auxiliary reservoir through the slide valve cham 
ber 26 and passage 38 to the chamber 39 at 
the right of the piston valve f36 of the double 
check valve device 98. A choke 24 is provided 
in the passage f38 so that the pressure within the 
chamber 39 builds up at a slower rate than pres 
Sure within the chamber 37 provided the mag 
net valve devices and 02 have operated to ef 
fect the supply of fluid under pressure from the 
supply reservoir to the brake cylinders through 
the chamber 3. 
Should the magnet valve devices not operate 

properly, and should the pressure within the 
chamber 3, therefore, fail to build up, pressure ; 
within the chamber 39 will force the piston 
valve 36 toward the left to seat on its left face 
against the end of the chamber 3, and effect 
communication from the chamber 39 through 
the right hand branch of the passage 46, and 
brake cylinder pipe 46, to the brake cylinder, 
and at the same time, bring the right hand end 
of the cavity f47 in the piston valve 35 into 
registration with the end of the passage 38 in the 
valve seat, and the left hand end of the groove 
47 into registration with the left hand branch 

Of the passage f46, terminating in the valve seat. 
to effect communication from the passage 38 
through the groove 47 in the piston valve 36, 
and through passage and pipe 46 to the brake 
cylinder . 
Should the operator release pressure on the foot, 

lever 94 of the foot valve device 8, this lever 
will be forced upwardly by the spring 96, and 
the spring 85 will force the valve 84 to its seat, 
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closing communication from the feed valve pipe 
54 through the foot valve device to the Safety 
control pipe 82, the valve stem 97 forcing the 
diaphragm waive S and the stem 93 toward 
the right, thus raising the diaphragm valve from 
its rib Seat 92 to effect communication from the 
safety control pipe 82 , past the UnSeated dia 
phragm valve 9, through chamber 8, and ex 
haust port 88 to the atmosphere, to vent fluid 
under pressure from the piston chamber 75 
of the safety control vent valve portion. The 
greater force on the left hand side of the piston 
76 therefore forces the piston f6 and the piston 

Stern 5 toward the right against the bias of 
the spring 8, thus moving the slide valve 79 
to lap the end of the passage 48, through which 
the brake pipe 5 is charged, and to bring the 
groove 2 in the slide valve 79 to a position 
to effect communication between the passage 22 
and the exhaust port. 242, to went fluid under 
pressure from the emergency piston chamber 
f55 and the brake pipe 5 at an emergency rate 
to effect an emergency application of the brakes 
in the manner above described. 

It will be appreciated that the Operation of 
the transfer switch device and the mechanism 
controlled thereby has particular utility when 
an application of the brakes is effected by re 
duction in brake pipe pressure by other means 
than the brake valve device 5, and causes a 
Smooth reduction of the vehicle at a rate of de 
celeration that is greater than the normal Service 
rate of retardation as controlled by the retarda 
tion controller 6. 
While I have illustrated and described one pre 

ferred embodiment of my invention, it will be ap 
parent to those skilled in the art that many modi 
fications thereof, may be made within the Spirit 
of my invention and I do not wish to be limited 
otherwise than by the Scope of the appended 
claims. 
Having - now described my invention, What II 

claim as new and desire to secure by Letters 
Patent, is: 

I. In a brake equipment for vehicles, a brake 
cylinder, magnet Valve means for controlling the 
supply of fuid under pressure to said brake cyl 
inder, an automatic Wave device for controlling 
the supply of fluid under pressure to said brake 
cylinder, manually operable means for controlling 
the operation of said magnet valve means and 
of Said automatic Valve device, a retardation con 
troller responsive to the rate of retardation of 
the vehicle for controlling the operation of Said 
magnet valve means to effect a desired rate of 
retardation of the vehicle and means responsive 
to a reduction in brake pipe pressure for effect 
ing the operation of said magnet valve means to 
apply the brake independently of the operation 
of said manually operable means. 

2. In a brake equipment for vehicles, a brake 
cylinder, magnet Valve means for controlling the 
supply of fluid under pressure to said brake cyl 
inder, an automatic valve device for controlling 

5 the supply of fluid under pressure to said brake 
cylinder, manually operable means for controlling 
the operation of said magnet valve means and 
of Said automatic Valve device, a retardation con 
troller device responsive to the rate of retarda 
tion of the vehicle for controlling the operation 
of said magnet valve means to effect a desired 
rate of retardation of the vehicle, means respon 
sive to a reduction in brake pipe pressure for 
effecting the operation of said magnet Valve 
means to apply the brakes independently of the 
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operation of said manually operable means, and 
means responsive to a reduction in brake pipe 
pressure for effecting a change in the setting. Of. 
said retardation controller to effect a greater rate 
Of retardation of the vehicle. 

3. In a brake equipment for vehicles, a brake 
cylinder, electrically operated means for control 
ling the supply of fluid under pressure to the 
brake cylinder to effect a service application of 
the brakes, an automatic valve device for effect 
ing an automatic application of the brakes, an 
inertia controller device for controlling the elec 
trically operated means for regulating the rate of 
retardation of the vehicle when electrically ap 
plied, and means operative upon an emergency 
automatic application of the brakes for effecting 
control of the brakes by said retardation control 
der device. 

4. In a brake equipment for vehicles, a brake 
cylinder, electrically operated means for control 
ling the Supply of fluid under pressure to the 
brake cylinder to effect a service application of 
the brakes, an automatic valve device for effect 
ing an automatic application of the brakes, an 
inertia controlled device for controlling the elec 
trically operated means for regulating the rate of 
retardation of the vehicle when electrically ap 
plied, means Operative upon an emergency auto 
matic application of the brakes for effecting con 
trol of the brakes by said retardation controller 
device, and means responsive to an emergency ap 
plication of the brakes for changing the setting 
of the retardation controller device to effect a 
rate of retardation of the vehicle greater than 
that effected during service application of the 
brakes. 

5. In a fluid pressure brake for vehicles, a brake 
cylinder, electrically operated means for con 
trolling the supply of fluid under pressure to the 
brake cylinder, a brake pipe and triple valve 
means responsive to a reduction in brake pipe 
pressure for controlling the supply of fluid under 
pressure to said brake cylinder, a retardation con 
troller for controlling Said electrically operated 
means to control the rate of retardation of the 
vehicle, and means responsive to a reduction in 
brake pipe pressure at an emergency rate for 
transferring the control of the brakes to said 
electrically operated means. m 

6. In a fluid pressure brake for vehicles, a brake 
cylinder, electrically operated means for control 
ling the Supply of fluid under pressure to the 
brake cylinder, a brake pipe, automatic valve 
means responsive to a reduction in brake pips 
pressure for controlling the Supply of fluid under 
pressure to said brake cylinder, a retardation 
controller for controlling said electrically oper 
ated means to control the rate of retardation of 
the vehicle, means responsive to a reduction in 
the brake pipe preSSUre at an energency rate 
for transferring the control of the brakes to Said 
electrically operated means, and means respon 
sive to a reduction in brake pipe pressure for 
changing the setting of Said retardation con 
troller to effect a greater rate of retardation of 
the vehicle When the brakes are applied through 
Operation of the automatic Walve means than 
When applied electrically. 

7. In a fluid pressure brake for vehicles, a brake 
cylinder, electrically operated means for control 
ling the supply of fluid under pressure to the 
brake cylinder, a brake pipe, automatic valve 
means responsive to a reduction in brake pipe 
preSSure for controlling the Supply of fluid under 
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pressure to said brake cylinder, a brake valve 
device having an electrical Self-lapping portion 
for controlling said electrically operated means 
and a rotary portion for controlling said brake 
pipe pressure, a retardation controller for con 
trolling said electrically Operated means upon 
electrical application of the brakes to control the 
rate of retardation of the vehicle, a preSSure Oper 
ated transfer Switch, and a vent valve device have 
ing an emergency valve portion operated upon a 
reduction in brake pipe pressure at an emergency 
rate for effecting the supply of fluid under pres 
sure to said transfer SWitch for effecting an appli 
cation of the brakes through said electrically op 
erated means. 

8. In a fluid pressure brake for vehicles, a brake 
cylinder, a control valve device having a magnet 
valve portion and a triple valve portion operative 
for controlling the Supply of fluid under pressure 
to, and the release of fluid under pressure from, 
said brake cylinder, a manually operable means 
for operating the magnet valve portion and the 
triple valve portion of said control valve device 
to effect the application of the brakes, and means 
responsive to emergency application of the brakes 
through operation of said triple valve portion for 
transferring the control of the application of the 
brakes to said electrically operated means. 

9. In a fluid pressure brake for vehicles, a 
brake cylinder, a control valve device having a 
magnet valve portion and a triple valve portion, 
each for controlling the supply of fluid under 
pressure to, and the release of fluid under pres 
sure from, said brake cylinder to apply the brakes, 
a brake pipe, a manually operable means for 
effecting operation of the magnet Valve portion, 
and of the triple valve portion, of said control 
valve device to effect the application of the 
brakes, a retardation controller for controlling 
said magnet valve portion to limit the rate of re 
tardation of the vehicle to a desired value, a 
transfer switch, a vent valve device having an 
emergency portion and a safety control portion, 
said emergency portion being responsive to a re 
duction in brake pipe pressure at an emergency 
rate to effect operation of said transfer switch 
to effect control of the brakes by Said magnet 
valve portion, and safety means effecting opera 
tion of the safety control portion to cause opera 
tion of the emergency portion to effect an auto 
matic application of the brakes. 

10. In a fluid pressure brake for vehicles, a 
brake cylinder, a control valve device having a 
magnet valve portion and a triple valve portion, 

5 each for controlling the supply of fluid under pres 
sure to, and the release of fluid under preSSure 
from, said brake cylinder to apply the brakes, a, 
brake pipe, a manually operable means for effect 
ing operation of said magnet valve portion and of 
said triple valve portion of Said Control Valve 

9 
device to effect the application of the brakes, 
a retardation controller for controlling Said 
magnet valve portion to limit the rate of re 
tardation of the vehicle to a desired value, 
a transfer switch, a vent valve device having 
an emergency portion and a safety control 
portion, Said emergency portion being responsive 
to a reduction in brake pipe pressure at an 
emergency rate to effect operation of said 
transfer switch to effect control of the brakes by 
said magnet valve portion, Safety means for 
effecting operation of the safety control portion 
to cause operation of the emergency portion to 
effect an automatic application of the brakes, 
and means responsive to a reduction in brake pipe 
pressure for changing the setting of the retarda 
tion controller to effect an increased rate of re 
tardation of the vehicle. 

11. In a fluid pressure brake for Vehicles, a 
brake cylinder, a control valve device having a 
magnet valve portion and a triple valve portion 
independently operative for controlling the Sup 
ply of fuid under pressure to, and the release of 
fluid under pressure from, said brake cylinder 
to control the application and release of the 
brakes, a brake pipe, a manually operable means 
for effecting the operation of the magnet valve 
portion of said control valve device to effect the 
application of the brakes and for controlling 
brake pipe pressure to control the operation of 
said triple valve portion to effect the application 
and release of the brakes, a retardation con 
troller, for controlling Said magnet Valve portion 
to limit the rate of retardation of the vehicle to 
a desired value, a transfer Switch, a vent valve 
device having an emergency portion, Said ener 
gency portion being responsive to a reduction in 
brake pipe preSSure at an emergency rate to effect 
the operation of said transfer SWitch to effect ap 
plication and control of the brakes through said 
magnet Valve portion, and means responsive to a 
reduction in brake pipe pressure at an emergency 
rate for changing the setting of the retardation 
controller to effect an increased rate of retarda 
tion of the brakes. 

12. In a vehicle brake system, in combination, 
braking means, straight air means for controlling 
the application of the brakes, continuously oper 
able automatic means for also controlling the ap 
plication of the brakes, means for controlling the 
degree of braking when the brakes are applied by 
operation of said straight air means to limit the 
rate of retardation of the vehicle to a predeter 
mined value, and means operative upon initia 
tion of an application of the brakes by an emer 
gency application of Said automatic means for 
effecting operation of said straight air means to 
effect an application of the brakes. 

ELLIS E. HEWITT, 
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