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My invention relates to braking equipment and 
more particularly to such equipment for use on 
high speed multiple unit cars and railway trains. 
In trains and traction vehicles designed for 

high Speed service, it is essential that a braking 
equipment be provided that combines a high 
degree of reliability and safety with simplicity 
Of Operation. 

In accordance With my invention, an electro 
pneutnatic brake equipment is provided includi 
ing an electric self-lapping brake valve having a 
Self-lapping device controlled by straight air pres 
Sure, and that controls magnet valve devices of 
a control Valve assembly for controlling the 
application and release of the brakes. A re 
tardation controller in the form of an inertia re 
Sponsive device is provided for also controlling 
the magnet valve devices to limit the degree of 
application of the brakes in a manner to prevent 
the rate of deceleration of the vehicle from ex 
ceeding a predetermined value. 
A brake equipment of the same general char 

acter as Outlined above is disclosed and claimed 
in my Copending United States patent applica 
tion, Serial No. 717,213, filed March 24, 1934, 
relating to "Braking apparatus' and assigned to 
the same assignee as this application. In my 
above referred to copending application, one pair 
of magnet valve devices is provided on the con 
trol valve assembly to be controlled by the self 
lapping Valve device and another pair of mag 
net valve devices is provided to be controlled 
by the retardation controller. In the invention 
disclosed in this application a single pair of 
magnet Valve devices is provided on each control 
valve assembly, and are controlled both by the 
Self-lapping brake valve device and by the re 
tardation controller. Other improvements in the 
apparatus described Will appear from the foll 
lowing specification. 

It is an object of my invention to provide an 
equipment of the above indicated character that 
is particularly adapted for high Speed train and 
vehicle service and in which the application and 

5 release of the brakes may be effected by elec 
tropneumatic straight air operation, or by auto 
natic Operation. 
Another object of my invention is the provi 

sion of equipment in Which the brakes are auto 
natically maintained applied to provide a de 
sired rate of retardation of the vehicle. 
Other objects and advantages of my invention 

will be apparent from the following description 
when taken in connection with the accompany 
ing dra Wings; in Which 

1934, Serial No. 41,064 
(C. 303-24) 

FigS. 1 and 2, taken together, comprise a dia 
grammatic view, mainly in section, showing cir 
cuits and apparatus illustrating one preferred 
embodiment of the invention; 

Fig. 3 is a diagrammatic view of the pneumatic 
brake Valve; and 

Fig. 4 is a plan view taken partly in section 
along the line 4-4 in Fig. 1. 

Referring to the drawings, and more partic 
Ularly to Figs. and 2 thereof, each car or train 
unit may be provided with braking equipment, 
including a brake cylinder and a control valve 
assembly 2 that is controlled, either electrically 
Or pneumatically, in accordance with the opera 
tion of a brake valve device 3, having an electric 
Self-lapping control portion for controlling the 
Supply of fluid under pressure from a main reser 
voir. to the brake cylinder through a main 
reservoir pipe 5 and from the brake cylinder 
to the atmosphere. A retardation controller 6 
is provided for limiting the degree of application 
of the brakes When effected by electrical control 
of the control Valve assembly. Pneumatic control 
of the control valve assembly 2 effects the ap 
plication and release of the brakes in accordance 
With the Operation of a valve associated with 
the brake valve device 3 to produce variations in 
fluid pressure within the usual brake pipe 7. 
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 8 defining a chamber 9, 
through. One end of Which an operating shaft 

extends that is provided at its upper end with 
a brake valve handle 2. 
A can 3 for Controlling the electric self-lap 

ping portion, is carried by the shaft . The 
upper face of the cam engages the rounded end 
4 of a floating operating lever 5 that is urged 
downwardly against the face of the cam by a 
Spring 6 that is positioned between the upper 
Wall of the brake valve casing structure and the 
end of the lever 5. The other end of the 
floating lever 5 is pivotally connected by a pin 
20 to a link that is pivotally connected by a 
pin 8 to a contact carrying lever 9 that sup 
ports and carries movable contact members 2 

- and 22 that are electrically connected together by 
a conductor 23. 
The movable contact member 2 f is adapted to 

engage the fixed contact member 24 that is 
connected to the train wire 25, and the movable 
Contact member 22 is adapted to engage the fixed 
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2 
contact member 26 that is connected by Con 
ductor 2 to one terminal of a Source of cur 
rent such as the battery 28 and to also engage 
a contact member 29 that is connected to the 
train Wire 3. The contact carrying lever 9 
is urged upwardly by a spring 32, the lower end 
of which is inserted in a recess in the casing 
structure, and the upper end of Which engageS 
the lever 9 and presses it upwardly until the left 
end thereof engages the under side of a stop 
33 and the contact members 2 and 22 are moved 
out of engagement with the contact members 24 
and 26 and 29, respectively, unless and until the 
contact carrying lever 9 is urged downwardly by 
operation of the floating lever 5. 
The floating lever 5 is pivoted at a point 

intermediate its end on a pin 34 that is Sup 
ported in a stem 35 that extends upWardly from 
a Self-apping piston 36 contained in the piston 
chamber 3. A spring 38 positioned about the 
stem 35, having its lower end in engagement with 
the Self-apping piston 36 and its upper end in 
engagement with a nut 39, urges the piston 36 
down Wardly to its illustrated position. The rela 
tive forces exerted by the Springs 38 and 32 are 
Such that When the left hand end f4 of the lever 
5 is in its lower or illustrated position, the Spring 

32 exerts a Sufficient upward force on the contact 
carrying lever 9 and the link 7 to effect a sep 
aration of the movable contact members 2 and 
22 from their associated stationary contact mem 
berS. 
The rotary valve 4, contained within a valve 

chamber 42, is provided with a port 45 adapted 
to register With a paSSage leading to the brake 
pipe when the valve is positioned in the elec 
trical application and pneumatic release Zone, so 
that fluid at the reduced pressure as supplied 
through the reducing feed Valve device 43 from 
the lair reservoir to the rotary Valve chamber 
42 is supplied through port 45 to the brake pipe 7. 
In pneumatic Service position, the brake pipe 

is connected to the atmosphere exhaust port 46 
through a cavity 47 in the rotary valve 4, and 
in pneumatic emergency position, the brake pipe 
is connected to the exhaust port 46 through a 
cavity 48. 
The Straight air pipe 40 communicates. With the 

piston chamber 37 of the self-lapping piston 36 
and also with the piston chambers of the relay 
Valve devices associated with each control valve 
assembly 2 for a purpose to be later explained. 
The retardation controller 6 comprises an iner 

tia, device, such as a pendulum 49, contained 
Within a casing 50 and pivotally supported thereto 
by a pivot pin 6B. The pendulum 49 is adapted, 
upon a predetermined movement toward the left, 
to Operatively engage a switch contact member 
5 and actuate it out of engagement with the 
SWitch contact member 52 to interrupt a circuit 
Connection between a conductor 25 and a conduc 
tor 53, and upon a further predetermined move 
ment toward the left, to operatively engage a 
SWitch contact member 54 and actuate it out of 
engagement With a Switch contact member 55 to 
interrupt a circuit connection between a conduc 
tor S and a conductor 56. In a similar manner 
the pendulum 49 is adapted, upon a predeter 
mined movement toward the right, to operatively 
engage a Switch contact member 57 that normally 
engages the Switch contact member 58, and sep 
arate it therefrom, thus interrupting a circuit 
connection between the conductor 53 and a train 
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wire conductor 59, and upon a further predeter 
mined movement toward the right, to operatively 
engage the Switch contact member 6 that nor 
mally is in engagement with a Switch contact 
member 62, and move the Switch member 6 from 
engagement with the contact member 62, to in 
terrupt a circuit connection between the conduc 
tor 55 and a train wire conductor 63. 
The pendulum 49 is engaged by Spring pressed 

plungers 64 and 65 that resist its movement from 
a vertical position. The plunger 64 is provided 
With a central bore for accommodating a Spring 
66, one end of which is in engagement with the 
lower end of the bore, and the other end of 
which engages an adjusting nut 6, that is screw 
threadedly attached within the bore of a stop 
member 68 that is attached within the outer end 
of a sleeve 69, the lower end of which Surrounds 
and supports the plunger 64. The plunger 64 is 
provided at its outer end with an outwardly ex 
tending flange that engages a shoulder on the 
sleeve 69 to limit the movement of the plunger to 
Ward the pendulum. The lower end of the sleeve 
69 is provided with an outwardly extending fiange 
2 that engages a portion of the controller cas 

ing to limit itS in Ward movement and to accoim 
modate a Spring 73 that is positioned about the 
Sleeve. The IOWer end of the Spring engages the 
OutWardly extending flange 72 and the upper 
end is contained Within a portion of a sieeve 4, 
attached to the controller casing, and engages 
an inwardly extending shoulder therein. 
Upon Some predetermined rate of deceieration 

of the Vehicle, aSSuming movement of the vehicle 
to be toward the left as viewed in Fig. 1, the 
inertia of the pendulum S will be sufficient to 
move it, and the plunger 64, toward the left 
against the bias of the Spring 66, until the flange 
if engages the stop 68 and the switch contact 
member 5i is separated from engagement with 
the Switch contact member 52. The force of the 
Spring 73 is Sufficient to maintain the sleeve 69 
in its illustrated position, in which the sleeve 
flange T2 is maintained in engagement with the 
controller casing. Upon a predetermined greater 
rate in the deceleration of the vehicle, the inertia, 
Of the pendulum 49 will force the plunger 64. 
further toward the left causing the stop 68 and 
the sleeve 69 to move against the bias of the 
Spring 3 until the Switch contact member 54 has i 
been Separated from the switch contact member 
55 to interrupt the circuit connection between 
the Conductors 3 and 56. The parts associated 
With the Spring preSSed plunger 65 are identical 
in construction and operation to those associated 
With the Spring pressed plunger 64 and are, there 
fore, not described in detail. 
The Control valve assembly 2 comprises a pipe 

bracket Section 8, a relay valve section 82, a 
triple valve section 83, an inshot valve section 84, 
and a nagnet valve section 85. The magnet valve 
Section 85 comprises a release magnet valve de 
Vice 86 and an application magnet valve device 
8. The release magnet valve device 86 com 
prises a magnet 88, operatively connected to a 
release valve 89, for controlling communication 
between the release valve chamber 9 and a 
chamber 90. The release valve chamber 9 is 
normally connected to the atmosphere through 
paSSage 92, cavity 93 in the slide valve 45 of 
the triple valve device, and atinoSpheric exhaust, 
paSSage 94. The straight air pipe 4G is con 
nected to the application piston chamber 97 in 
the relay valve device and through a restricted 
port 95 to the chamber 90. A spring 98 is pro 
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2,074,747 
vided in the chamber 90 for biasing the release 
valve 89 to its unseated position. 
The application magnet valve device 8 com 

prises a magnet le?, operatively connected to an 
application valve C2. The application valve O2 
controls communication from the auxiliary reser 
voir. O6, which is connected through passage 05 
With chamber C4 to chamber 03, which is con 
nected through passage 96 with the straight air 
pipe 4), so that when the valve 2 is unseated, 
fluid under pressure is supplied from the auxil 
iary reservoir to the straight air pipe. A spring 
A 8 is provided in the application magnet valve 
chamber for urging the valve O2 to its seat. 
The relay valve section 82 comprises a casing 

having the piston chamber 97 containing an ap 
plication piston 08 which is adapted, through 
the medium of a stem 9, to operate a slide valve 
f, that is operatively connected to the stem and 
Contained in a valve chamber 2 that is in con 
stantly open communication with the brake cyl 
inder , through passage and pipe 3. The slide 
Valve controls communication between the 
Valve chamber 2 and the atmosphere through 
ports A and 5 and the exhaust passage 6. 
Also contained within the relay valve section is 

a Supply Valve slidably mounted within the 
cylindrical wall 3 carried by a partition wall 

9, and provided with a stem 2 adapted to be 
engaged by the end of the piston stem 9. The 
Supply valve is subject to the pressure of a 
Spring 2 and to the fluid pressure within a pilot 
valve chamber 22, that is separated from the 
supply valve chamber 23 by the partition wall 

9, and that is in communication therewith 
through a restricted port 24. The Supply valve 
chamber 23 is in constantly open communica 
tion with the main reservoir pipe 5 through pas 
sage and pipe 25, a volume reservoir 25 being 
interposed in the pipe 25. A pilot valve 2 is 
provided within the supply valve for control 
ling communication between the pilot valve 
chamber 22 and the slide valve chamber 2, 
and is provided with a pilot valve sten 29 ex 
tending through the hollow Supply valve stem 
29 and beyond the face thereof and which is 
adapted to be engaged by the end of the piston 
stem 99 prior to the engagement of the stem 
f 9 with the Supply valve stem 2). 
The relay valve device is shown in its brake 

release position, in which position the applica 
tion piston (28 and the slide valve are in 
their extreme lower or brake releasing positions. 
When the slide valve is in this position, the 
valve chamber 2 and consequently the brake 
cylinder , are in communication with the atmos 
phere through an exhaust passage 6. With the 
application piston 8 in its release position, the 
stern 9 will be out of engagement with the end 
of the supply valve stem 2 and the pressure of 
the spring 2 will maintain the supply valve 
seated against its ring seat 3i, thereby main 
taining Conmunication closed from the Supply 
valve chamber 23, that is constantly connected 
to the main reservoir pipe 5, to the slide valve 
chamber 2. In this position of the applica 
tion piston, the stem 83 will likewise be out of 
engagement with the end of the pilot valve stem 
29, so that the pressure of the spring 28 will 
maintain the pilot walve 27 Seated, thereby 
maintaining communication closed from the pilot 
valve chamber 22 to the slide valve chamber 

2. 
A baffle piston 32 is provided on the sten 99 

and defines a chamber 33, at the upper side of 

3 
the application piston 08, that is in communi 
cation with the slide valve chamber 2 through 
a restricted port 34 and the passage 3. The 
baffle piston prevents changes in pressure with 
in the valve chamber 2 from being too rapidly 
communicated to the upper side of the applica 
tion piston 8, which, under some conditions, 
night cause a pumping action of the relay valve. 
In the release position of the application piston 
e3, the chamber 33 is also connected to the 

atmosphere through a passage 35 extending 
through the casing of the relay valve device. 
The triple valve section 83 comprises a casing 

having a piston chamber 4, that is in constant 
Coin: Unication, through passage and pipe 42, 
with the brake pipe 7, and that contains a piston 
43 provided with a stern 44 that operatively 

(engages a slide valve 45 and a graduating valve 
46, contained within the slide valve chamber 07 
that is in constant communication through pas 
Sage and pipe 05 with the auxiliary reservoir 6. 
A brake cylinder volume reservoir 37 is pro 
vided and is connected to a pipe and passage 48 
that terminates in the seat of the slide valve 45. 
In the illustrated, or release, position of the triple 
valve piston 43 and slide valve 45, the cavity 93 
in the slide valve registers with the exhaust pas 
sage 93 and with the passages 92 and 48 that 
communicate, respectively, with the release valve 
chamber 9 and with the brake cylinder volume 
reservoir 47, thus connecting these two cham 
bers with the atmosphere. 
A check valve 5 is also provided within the 

casing of the triple valve section for controlling 
communication between a chamber 52, that is in 
constant communication. With the passage 42, 
and a check Valve chamber 53. In the release 
position of the piston f3, the chamber 53 is in 
communication with the valve chamber 07, 
through a passage 54 leading to the slide valve 
seat, and port 55 in the slide valve 45. The 
check valve 5 is provided with a stem 56 that 
is slidably mounted in a bore in a cap nut 5, 
that is screw-threadedly attached to the casing 
of the triple valve section. The check valve 5 
is subject to the pressure of a Spring 58 that 
urges the valve to its ring seat 59, to prevent 
flow of fluid under pressure from the Slide valve 
chamber to the brake pipe 7 while permitting 
the valve chamber 0 and the auxiliary reservoir 
6 to be charged from the brake pipe past the 

valve 5 independently of the charging that oc 
curs through the feed groove if past the piston 
43. 
The pressure limiting Valve section 84 includes 

a pressure limiting valve device 62 having a 
Casing containing a valve chamber 62 that is 
Connected to a passage 60 which leads to the 
Seat of the Slide valve 45. A ball valve 63 is 
provided in the valve chamber 82 and is illus 
trated as held from its seat by a stem f G4 that 
extends upwardly from a piston 65, that is 
slidably mounted within the casing, and is pro 
vided with a stem 66 that extends downwardly 
through a bore in the cap nut 67. The piston 
165 and the stem 6A are urged upwardly by a 
spring 68 to unseat the valve 63 and maintain 
communication between the passages 60 and 96, 
until the pressure within the valve chamber 62, 
and on the upper side of the piston 65, increases 
sufficiently to urge the piston 65 downwardly 
against the pressure of the spring 68, thus per 
mitting the valve 63 to seat. The pressure lim 
iting valve device is effective to limit the pressure 
of fluid supplied to the application chamber 97, 
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of the relay valve device through the triple valve 
device upon operation of the triple valve to its 
Service or emergency position. 
The preSSure limiting valve section 84 of the 

control valve assembly also includes a safety valve 
device f69 to limit pressure in the piston cham 
ber 97 to a predetermined value for which the 
Safety valve is set to operate, when the slide 
Valve 45 is in a position to close communication 
from the chamber 9 to the atmosphere through 
exhaust passage 94 and when the valve 89 is un 
seated. The safety valve device 69 is effective, 
upon movement of the release valve 89 from its 
Seated position while the slide valve 45 of the 
triple valve device is in other than its release 
position, to permit the flow of fluid under pres 
Sure from the piston chamber 97 of the relay 
valve device until the pressure within this cham 
ber has reached Some predetermined low value: 
at which the safety valve operates to close con 
munication to the atmosphere. 
During the initial charging of the system, the 

various parts of the apparatus remain in their 
release, or illustrated, positions, and fluid under 
pressure flows from the main reservoir 4, through 
the main reservoir pipe 5 to the Volume reservoir 
26 associated with each control valve assembly 
employed on the System, and through pipe and 
paSSage 25 to the Supply Valve chamber 23 and 
the pilot valve chamber 22. With the rotary 
valve 4f in pneumatic release position, fluid un 
der preSSure Supplied by the feed valve device 43 
flows through passage 44 to the rotary valve 
chamber 42 of the brake valve device and through 
port 45 in the rotary valve to the brake pipe 7. 
Fluid under pressure supplied to the brake pipe 
7, flows through pipe and passage 42, to the 
piston chamber 4 of each triple valve device. 
From the piston chamber 4, fluid under pres 
sure flows past the piston 43, through the feed 
groove 7 to the slide valve chamber 07, and 
from this chamber through the paSSage and pipe 
f05 to charge the auxiliary reservoir 06, and 
through passage 05 to the application valve 

5 chamber 04. The initial charging of the side 
valve chamber 07 will also take place partly 
through the passage 42, past the check valve 
15, through passages 54 and 55, so long as the 
pressure of fuid supplied to chamber 52 is suf 
ficient to Overcome the fluid pressure on the op 
posite side of the valve plus the pressure of the 
spring 58. 

If the operator wishes to apply the brakes, the 
handle 2 of the brake valve device 3 is moved 

5 from its release position to a position within its 
electric application Zone, depending upon the de 
sired degree of application of the brakes. As the 
brake valve handle 2 is moved the can f3 is ro 
tated about its axis, thus raising the end 4 of 

60 the floating lever 5 which pivots about the pin 
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34, forcing the link 7 downwardly. 
Upon downward movement of the connecting 

link T, and the pivot pin 8, the contact carrying 
arm 9 pivots about the stop 33, the left end of 
the lever being held in engagement with the stop 
33 by the spring 32, until the right hand end 
has moved downwardly Sufficiently to cauise en 
gagement of the contact member 22 with the con 
tact members 26 and 29. This closes a circuit 
from the battery 28, through conductor 27, con 
tact members 26, 22 and 29, conductor 3, switch 
contact members 54 and 55, conductor 56, Switch 
contact members 6 and 62, conductor 63, the 
winding of the electromagnet 88 of the release 
magnet valve device 86 to ground at 8, to the 
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grounded terminal fa2 of the battery 28. The 
closing of the above traced circuit causes the re 
lease magnet valve 89 to be moved to close COm 
munication between the piston chamber 9 of 
the relay valve device and the atmosphere. 
A further downward movement of the link fil 

and pin 8 causes the contact carrying lever 9 
to fulcrum about its right end, compressing the 
spring 32 and causing the contact member 2 
to engage the contact member 24, thus closing 
a circuit from the battery 28 through conduc 
tor 27, contact members 26 and 22, conductor 
23, contact members 2 and 24, conductor 25, 
SWitch contact members 5 and 52 On the re 
tardation controller, conductor 53, SWitch Con 
tact members 57 and 58, conductor 59, the wind 
ing of the magnet Of, to ground at 8 and 
to the grounded terminal 82 of the battery 28. 
Closing the above traced circuit causes the mag 
net if to be energized, so as to move the appli 
cation valve 32 downwardly from its seat, Open 
ing communication from the valve chamber 04, 
that is in open communication with the auxiliary 
reservoir 96 and with the slide valve chamber 
9, to the piston chamber 97 through chamber 
i3 and passage 96. Fluid under pressure also 
flows from the passage 96 through the straight 
air pipe it to the self-lapping piston chamber 
37 of the brake valve device 3, causing the pres 
sure within the chamber 37 to correspond to 
that supplied to the relay valve piston cham 
bel 9. 
As the pressure within the piston chamber 37 

increases, the upWard force on the self-lapping 
piston 36 acts against the downward force of 
the spring 38 to move the piston 36 and its stem 
35 upwardly, causing the floating lever 5 to 
fulcrum aloout its rounded end f4 to move the 
Connecting link and the pivot pin 8 upwardly. 
As the pivot pin 8 moves upwardly, the Spring 
32 causes the contact carrying lever 9 to full 
crum about its right hand end, thus separating 
Contact members 2 and 24 prior to the sepa 
ration of the contact member 22 from the con 
tact members 26 and 29. Upon separation of 
the contact member 21 from the contact mem 
ber 24, the circuit through the winding of the 
magnet 8 f is interrupted and the spring fo8 
urges the application valve G2 to its seat, cut 
ting off the further flow of fluid to the piston 
chamber 97 of the relay valve device and to the 
Seif-lapping piston chamber 37 of the brake valve 
device. Fluid under pressure supplied to the 
relay piston chamber 97, causes the application 
piston 8 and its stem 09 to be moved up 
Wardly, So that the slide valve is moved 
upwardly to lap the ports f4 and 5, thus 
closing communication from the slide valve 
chamber 2 to the atmospheric exhaust pas 
Sage 6. The upward movement of the piston 
also Operates to close of communication from 
the chamber 33 to the atmosphere through ex 
haust port 35. The degree of pressure within 
the piston chamber 97 and the self-lapping pis 
ton chamber 37 Will depend upon the degree 
Of novement of the brake valve handle 2 from 
its release position. If the brake valve handle 
is moved further from its release position, the 
cam 3 will again operate the lever 5 to close 
the circuit to the application magnet valve device 
through contact members 2 and 24, and this 
Will cause a further increase in fluid pressure 
in the relay piston chamber and in the self 
lapping piston chamber 37. The relay valve will, 
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therefore, operate to effect a further supply of 
fluid under pressure to the brake cylinder . 
The stem (9 in its upward movement engages 

first the pilot valve stem 29 and then the hol 
loW Supply Valve stem 2). Engagement of the 
piston stem 9 with the pilot valve stem 29 
raises the pilot, waive 2 from its seat, in the 
Valve stern EE to Open communication from the 
pilot valve chamber 22 to the relay slide valve 
chamber 2. Fluid under pressure will pass 
from the pilot chamber 22 into the slide valve 
chamber 2, past the pilot valve 27 at a much 
In Ore rapid rate than it can be supplied from 
the Supply valve chamber 23 to the pilot valve 
chamber through the restricted port 24, thus 
rapidly decreasing the pressure within the pilot 
valve chamber. Consequently when the piston 
Stem 89 engages the hollow stem 2 of the 
Supply valve 7, the fluid pressure on the upper 
side of the supply valve is substantially reduced 
and the Supply valve is then subject mainly to 
the force of the Spring 2, urging it against 
its ring Seat 3. The Supply valve 7 is, 
therefore, raised from its seat more quickly be 
cause of the prior Venting of the chamber 22, 
permitting the Supply of fluid under pressure 
from the volume reservoir 26 to the brake cyl 
inder through pipe and passage 25, supply 
valve chamber 23, past the supply valve 
to the slide valve chamber 2 and through pas 
Sage and pipe f3. 
Movement of the Supply valve it fron its 

Seat to effect the Supply of fluid under pressure 
to the slide valve chanber 2 and to the brake 
cylinder , also effects the Supply of fluid under 
pressure through the restricted port 3 to the 
chamber 33, causing the pressure within the 
chamber 33 to build up to the pressure within 
the slide valve chamber 2, but at a slightly 
slower rate. When the pressure within the cham 
ber 33 becomes Substantially equal to that with 
in the piston chamber 9, thus equalizing the 
preSSuire on the upper and lower sides of the 
application piston 3, the Supply valve spring 
A2 will force the supply valve and the pis 
ton stem downwardly, causing the Supply 
Wave to seat and cut off communication from 
the volume reservoir 26 to the brake cylinder 

excepting for the Small amount of flow that 
takes place through the restricted port 24 and 
gast, the pilot Valve 2. Should the stem 9 not 
immediately move Sufficiently to permit the pilot 
Valve 2 to seat, the gradual supply of fluid 
under pressure from the supply valve chamber 
A 23, through the restricted passage 24, the pilot 
Waive chamber 22, past the unseated pilot valve 
i2. to the Slide valve chamber 2, and through 
the restricted port 34, to the chamber 33, will 
CauSe the pressure on the upper side of the ap 
plication piston 8 to build up sufficiently to 
In Ove the application piston and the stem 9 
Sufficiently to effect disengagement between the 
end of the piston stein 89 and the end of the 
pilot valve stem 28, thus permitting the pilot, 
valve to be forced to its seat by the pressure of 
the Spring 28. Should the pressure. Within the 
slide valve chamber 2 and the brake cylinder 

become greater than that within the relay 
pistol chamber 9, either as the result of an 
increase in pressure within the slide valve cham 
ker 2, or a decrease in pressure within the 
piston chamber 97, the application piston 8 
and the stem 9 will move downwardly sufi 
ciently to cause the slide valve A to slightly 
open the ports and 5, permitting the flow 

5 
of fluid under pressure from the brake cylinder 
and the slide valve chamber 2 to the atmos 

phere through the exhaust passage 6 until the 
preSSures On opposite sides of the application 
pistOn 8 again become equal. 
fore, be noted that the Operation of the appli 
cation piston 8 and the stem 09 is such as to 
maintain fuid under pressure within the brake 
cylinder , and the slide valve chamber 2, at 
a pressure Substantially corresponding to the 
preSSure Within the relay piston chamber 97. 
In a Similar manner movement of the brake 

Valve handle 2 from a position within its elec 
tric application Zone, to or toward its release 
position, effects a corresponding movement of 
the can f3 and a lowering of the fulcrum point 
formed by engagement of the cam With the 
rounded end is of the floating lever 5. This 

It will, there 

10 

Cat Ses the lever 5 to pivot about the pin 34 
to move its right end, together with the contact 
carrying lever 9, upwardly to effect separation 
of the contact members 22 and 29 and deener 
gization of the Winding of the release magnet 
valve device, and movement of the release mag 
net valve 89 to its upper or fluid releasing posi 
tion to effect the release of fluid under pressure 
from the Self-lapping piston chamber 37 and 
the relay piston chamber 9, and an operation 
Of the relay valve device to effect a correspond 
ing release of fluid under pressure from the brake 
cylinder . 

If the vehicle is moving in such direction as 
to carry the retardation control device 6 toward 
the left, as viewed in Fig. 1, and if, while the 
brakes are applied, the rate of retardation of 
the Vehicle becomes sufficient to cause the pen 
dulum 49 to Swing toward the left and actuate 
the spring pressed plunger 64 against the stop 
nerinber 68, the SWitch contact member 5 will 
be forced out of engagement, with the Switch 
contact member 52, interrupting the circuit to 
the magnet 9 of the application magnet valve 
device 8, and preventing further operation of 
the application Valve O2 to a brake applying 
position. In this position of the retardation con 
troller pendulum, the application and release 
magnet valves 62 and 89, respectively, will be 
maintained in their lap positions. If the rate 
Of retardation of the vehicle becomes sufficient 
to cause the pendulum 9 to Swing further to 
Ward the left, so as to move the spring pressed 
plunger 64 and the stop 68, carrying the sleeve 
69, against the pressure of the spring 3, the 

20 

25 

30 

35 

40 

45 

50 

SWitch member 56 will be forced out of engage 
ment With the SWitch member 55, thus interrupt 
ing the circuit through the conductor 63 and 
the winding of the release magnet valve device 
86, and effecting operation of the release magnet 
valve 89 to its fluid releasing position. 
effects a release of fluid under pressure from 
the brake cylinder , in the manner above de 
Scribed, until the rate of retardation of the We 
hicle has become sufficient to cause the pendulum 
A9 to Swing toward the right a sufficient amount 
to permit the SWitch contact member 54 to again 
engage the contact member 35 and complete the 
circuit through the conductor 63 and the wind 
ing of the release magnet valve device 86, to 
again effect movement of the valve 89 to its lap 
position. 

If the brakes are applied While the Vehicle 
is traveling in a direction to carry the retarda 
tion controller 6 toward the right, as viewed in 
Fig. , the inertia of the pendulum 49 will cause 
it to swing against the pressure of the Spring 
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6 
pressed plunger 65, and, if the rate of retarda 
tion becomes sufficient, to cause operation of the 
Spring pressed SWitch contact members 57 and 
6i, in the same manner as the spring pressed 
contact members 5 and 54 were actuated upon 
movement of the pendulum 49 toward the left, 
to interrupt the circuit through the conductors 
59 and 63, respectively. 
Should the electric circuits to the application 

magnet valve device 87, and the release magnet 
valve 86, fail for any reason, the operator may 
effect a pneumatic application of the brakes by 
movement of the brake Valve handle 2 beyond 
its electric application Zone to its pneumatic 
Service application, or to its emergency applica 
tion position, as defined by the notched plate 
shown in Fig. 4. As will be apparent by refer 
ence to Figs. 3 and 4, the rotary valve 4 is in 
a release ZOne and the triple valves which control 
the pneumatic application of the brakes, are in 
their release positions for any position of the 
brake valve lever 2 within the electric applica 
tion Zone, and the pneumatic lap position, pneu 
matic Service application position, and pneumatic 
energency application position of the lever 2 
and rotary valve 4f are beyond the electric ap 
plication zone. 

If the operator desires to effect a pneumatic 
Service application of the brakes, he moves the 
brake Valve handle 2 to its pneumatic Service 
application position, in which position fluid un 
der pressure is vented from the brake pipe 7 to 
the exhaust port 46, through cavity 4 in the 
rotary valve 4. The reduction in brake pipe 
preSSure thus produced, causes the piston A3 and 
the piston stem 44 to be moved upwardly, first 
moving the graduating valve 46 to lap the port 
55 in the slide valve 45, and to effect communi 

cation, through a port 83, between the slide 
Valve chamber 07 and a passage 84, within the 
Slide valve 45, which passage terminates in 
upper and lower ports 85 and i86, respectively, 
in the valve Seat, and then moving the slide valve 
45. As the piston stem f 44 continues its up 
Ward movement, a finger 87 at its lower end 
engages the lower shoulder of the slide valve 45, 
moving the slide valve to its service application 
position to lap the end of the passages 54, 94, 
and 92 in the valve seat, and to effect registra 
tion of the valve ports 85 and 86, respectively, 
with the passages f60 and 48, effecting com 
munication from the auxiliary reservoir 06, and 
the slide valve chamber 07, to the brake cylin 
der Volume reservoir 47 and to the relay valve 
piston chamber 9, the latter communication be 
ing effected through the passage 60, the inshot 
cut-off valve chamber 62, and the passage 96 to 
effect an Operation of the relay waive device to 
apply the brakes in accordance with the pres 
Sure within the relay piston chamber 9, as ex 
plained above when describing the electric appli 
cation of the brakes. When the pressure within 
the relay valve piston chamber builds up to the 
value at which the inshot cut-off valve operates, 
the piston 65 will be forced downwardly, per 
mitting the ball valve 63 to seat and prevent 
further flow of fluid under pressure to the relay 
valve piston chamber. 

If the Operator moves the brake valve handle 
2 to its pneumatic emergency application posi 

tion, fluid under preSSure will be vented from 
the triple valve piston chamber 4, and the brake 
pipe I, at a more rapid rate, causing the piston 
43 and the slide valve 45 to be noved upwardly 

until the port 88 registers With the end of the 
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paSSage 60 in the valve seat to effect communi 
cation from the Slide valve chamber 0 to the 
relay piston chamber 9 through the inshot cut 
Off Valve chamber 62 in the same manner as 
When a pneumatic Service application of the 
brakes is made, and to move the lower end of the 
Slide valve 45 upwardly sufficiently to unlap the 
end of the paSSage 48 leading to the brake cylin 
der Volume reservoir 47, to effect communication 
from the auxiliary reservoir 6 and the Slide 
Valve chamber f0.7 to the brake cylinder volume 
reservoir 4. 
AS eXplained, the inshot cut-off waive device 

6i is effective, upon either pneumatic service 
application of the brakes or pneumatic ener 
gency application of the brakes, to limit the de 
gree of braking pressure effected through oper 
ation of the triple valve. This is desirable upon 
pneumatic application of the brakes after failure 
of the electric circuits, because the retardation 
controller is not then effective to reduce the de 
gree of braking preSSure in case of too great a 
rate of deceleration of the vehicle, as is the case 
When the brakes are applied electrically. A great 
er initial degree of application of the brakes is, 
therefore, permitted when an electric application 
is made. Upon movement of the brake valve 
handle 2 to pneumatic service or emergency po 
Sition When the electric control mechanism is 
functioning properly, the triple valve effects a 
rapid Supply of fiuid under pressure to the relay 
Valve device until a pressure is reached Sufi 
Cient to cause the inshot valve to close. At the 
Same time fluid under pressure is being supplied 
to the relay valve device past the electrically op 
erated application valve O2. 
The Safety valve device 69 is effective to limit 

the preSSure within the relay valve piston cham 
ber 97 when the release magnet valve device a 6 
is deenergized and the release valve 89 is unseat 
ed, thus effecting communication from the piston 
chamber 9 to the atmosphere through the pas 
Sage 96, restricted port 95, chamber 9, valve 
Chamber 9, passage 92 and safety valve device 
69. The safety valve 69 retains fiuid under 
preSSure Within the relay piston chamber when 
the pressure has been reduced to some prede 
termined Value, 
Should the Operator move the brake valve 

handle 2 to its pneumatic service application po 
Sition. Or to its pneumatic emergency application 
position while the electric circuits are operative, 
thus making a combined electric and pneumatic 
application of the brakes, and should the electric 
Self-lapping brake Valve device operate to inter 
rupt the circuit through the winding of the re 
lease magnet Valve device B6 and permit the re 
lease Valve 89 to be moved from its Seat While 
the triple Valve is in either its Service or its emer 
gency position, in Which position communication 
from the release Valve chamber 9 to the atmos 
phere through the exhaust passage 94 is closed, 
fluid under preSSUre Will be released from the 
relay valve piston chamber 9 through the re 
lease valve chamber 9 and the Safety valve de 
vice 59, until the pressure has been reduced to 
that pressure at Which the safety Valve closes. 
A predetermined pressure will, therefore, be re 
tained Within the relay Valve piston chamber 
until the triple Valve is noved to its release posi 
tion. 
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 
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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 I 
claim as new and desire to secure by Letters Pat 
ent, is: 

1. In a fluid pressure brake for vehicles, the 
combination with a brake cylinder, of Valve means 
Operative to open communication through which 
fluid under pressure is Supplied to the brake cyl 
inder, and valve means operative to Open con 
munication through which fluid under pressure 
is released from the brake cylinder, electrically 
operable means for controlling said valve means 
to effect the application and release of the brakes, 
manual means for controlling the operation of 
said electrically operable means, preSSure respon 
sive means for controlling the operation of Said 
electrically operable means in accordance With 
the degree of application of the brakes, and in." 
ertia controlled means having contact members 
connected in circuit between said manually op 
erable means and said electrically Operable means 
for interrupting the energization of Said elec 
trically operable means. 

2. In an electropneumatic brake, the combina 
tion with a brake cylinder, of electrically con 
trolled means for effecting the supply of fluid 
under pressure to the brake cylinder, a Self-lap 
ping mechanism, including a chamber, for con 
trolling the electric circuit of Said electrically 
controlled means and operative upon an increase 
in fluid pressure in said chamber for causing Said 
electrically controlled means to cut of the Sup 
ply of fluid under pressure to the brake cylinder, 
and an inertia controlled means for interrupting 
the circuit to said electrically controlled means 
upon a predetermined rate of retardation of the 
vehicle. 

3. In a fluid pressure brake, the combination 
with a brake cylinder, of electrically controlled 
means for effecting the supply of fluid under pres 
sure to the brake cylinder and to a chamber 
manually operable contact making means there 
for having a self-lapping mechanism, including 
said chamber, operative upon an increase in fluid 
pressure in said chamber for effecting the cutting 
off of the supply of fluid under pressure to the 
brake cylinder, an inertia controlled contact mak 
ing means for effecting the deemergization of 
said electrically controlled means independently 
of the operation of said manually operable con 
trol means to limit the rate of retardation of 
the vehicle. 

4. In a fluid pressure brake, the combination 
with a brake cylinder, of electrically controlled 
means for effecting the supply of fluid under pres 
sure to the brake cylinder and to a chamber, 
manually operable control means therefor ha-V- 
ing a self-lapping mechanism, including Said 
chamber, operative to close an electric circuit for 
effecting the supply of fluid under pressure to 
the brake cylinder and to said chamber, and Op 
erative upon an increase in fluid pressure in Said 
chamber for effecting the cutting off of the Sup 

5 ply of fluid under pressure to the brake cylinder, 
and an inertia, controlled means having a Switch 
in circuit between said manually Operable coin 
trol means and said electrically controlled means 
operative for interrupting the control circuit 
therebetWeen upon a predetermined rate of re 
tardation of the Vehicle. 

5. In an electropneumatic brake, the Combina 
tion. With a brake cylinder, of electrically Con 
trolled means operative when energized for ef 
fecting the Supply of fluid undei preSSure to the 

7 
brake cylinder, a Self-lapping mechanism, in 
cluding a chamber, for controlling the electric 
circuit of Said electrically controlled means and 
Operative upon an increase in fluid pressure in 
Said chamber for causing said electrically con 
trolled means to cut off the supply of fluid under 
preSSure to the brake cylinder, and an inertia, 
controlled means having a Switch in circuit. With 
Said electrically controlled means operative for 
interrupting the control circuit upon a predeter 
mined rate of retardation of the vehicle. 

6. In an electropneumatic brake, the combina 
tion with a brake cylinder, of electrically con 
trolled means comprising magnet valve devices 
Operative when energized for effecting the supply 
of fluid under pressure to the brake cylinder 
and operative when deenergized for effecting 
the release of fluid under pressure from the 
brake cylinder, a self-lapping mechanism, in 
cluding a chamber, for controlling the electric 
circuit of said magnet valve devices and opera 
ive upon an increase in fluid pressure in said 
chamber for causing an operation of said magnet 
valve devices to cut off the Supply of fluid under 
pressure to the brake cylinder, and an in 
ertia Controlled device for interrupting the 
circuit to Said magnet valve devices upon a pre 
determined rate of retardation of the vehicle. 

7. In an electrically controlled brake for ve 
hicles, in combination, electrically operable 
means effective when energized for applying the 
brakes and when deemergized for releasing the 
brakes, manually operable means for controlling 
Said electrically operable means, pressure respon 
Sive means for controlling the operation of said 
electrically operable means in accordance with 
the degree of application of the brakes and 
inertia, responsive means effective upon a pre 
determined rate of deceleration of the vehicle for 
interrupting the circuit to said electrically oper 
able means independently of the operation of said 
manually operable means. 

8. In an electrically controlled brake for ve 
hicles, in combination, electrically operable 
Yleans for controlling the application and release 
of the brakes, manually operable means includi 
ing electric contact members for controlling said 
electrically, operable means, pressure responsive 
means Subject to brake cylinder pressure for also 
operating Said contact members to control the 
operation of said electrically operable means in 
accordance with the degree of application of the 
brakes, and an inertia responsive device having 
SWitch contact, nenbers through which the cir 
cuits controlled by said first named contact 
members are completed for controlling said elec 
trically operable means in accordance with the 
rate of deceleration of the vehicle. - 

9. In an electrically controlled brake for ve 
hicles, in combination, electrically operable 
means for controlling application and release 
of the brakes, manually Gperable means for con 
trolling said, electrically operable means, pres 
sure responsive means for controlling the opera 
tion of said electrically operable means in ac 
cordance with the degree of application of the 
brakes, and an inertia controlled device oper 
able to interrupt a circuit between said mantially 
operable means and said electrically operable 
means upon a predetermined rate of retardation 
of the Vehicle. 

10. In a brake equipment, for vehicles, the 
combination with a brake cylinder, of a control 
valve device having a magnet valve Section, a 
triple valve section, and a relay valve Section, said 
relay valve section controlling the supply of fluid 
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under pressure to, and the release of fiuid under 
preSSure from, Said brake cylinder, said magnet 
valve Section and Said triple valve Section being 
effective to control the operation of Said relay 
valve section, manually operable means having 
Switch contact members for controlling Said mag 
net valve section and valve ineans for controlling 
triple valve Section in accordance With a desired 
degree of braking, and an inertia, responsive de 
vice having switch contact members for also 
controlling said magnet valve Section in accord 
ance with the rate of retardation of the vehicle. 

11. In a brake equipment for vehicles, the coin 
bination with a brake cylinder, of a control valve 
device having a magnet valve Section, a triple 
valve section, an inshot valve Section, and a 
relay valve section, said relay valve Section being 
effective to control the supply of fluid under pres 
sure and the release of fluid under pressure from 
said brake cylinder, said magnet valve Section, 
inshot valve section, and triple valve Section be 
ing effective to control the operation of Said relay 
valve section, manually operable means for Con 
trolling said magnet valve section and Said triple 
valve section in accordance with a desired degree 
of braking, and speed controlled means for also 
controlling said magnet valve section. 

12. In a brake equipment for vehicles, biraking 
means, electroresponsive control means for con 
trolling the application and release of the brakes, 
pneumatic control means for controlling the ap 
plication and release of the brakes, a retarda 
tion controller for governing said electrorespon 
sive control means to limit the degree of appli 
cation of the brakes in response to the rate of 
deceleration of the vehicle, and Valve means 
for limiting the degree of application of the 
brakes to a predetermined amount When applied 
in response to the operation of the Said pneu 
matic control means only. 

13. In a brake equipment for vehicles, braking 
means, electroresponsive control means and 
pneumatic control means for controlling the 
application and release of Said braking meanS, 
valve means for imiting the degree of applica 
tion of the brakes upon operation of Said pneu 
matic control means to a brake applying posi 
tion to a lesser amount than that permitted 
upon operation of said electroresponsive control 
means to a brake applying position, and retarda 
tion controlled means for decreasing the degree 
of application of the brakes when applied through 
operation of said electroresponsive control means. 

14. In a brake equipment for vehicles, a brake 
cylinder, electrical means and pneumatic means 
for controlling the supply of fluid under pressure 
to said brake cylinder, manually operable means 
for effecting the operation of said control means, 
valve means for limiting the brake cylinder pres 
sure to a predetermined amount upon operation 
of said pneumatic means to a brake applying 
position, and a retardation controller for limit 
ing the brake cylinder pressure upon Operation 
of said electrical means to a brake applying 
position. 

15. In a brake equipment for vehicles, a brake 
cylinder, a relay valve for controlling the Supply 
of fluid under pressure to and the release of fluid 
under pressure from Said brake cylinder, magnet 
valve means for controlling the Supply of fluid 
under pressure to and the release of fluid under 
pressure from said relay valve, a triple valve for 
controlling the supply of fluid under pressure to 
and from Said relay valve, manually operable 
means for controlling said triple valve and said 
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magnet Valve means, an inshot valve for limiting 
the Supply of fluid under pressure supplied 
through operation of said triple valve to a brake 
applying position to a value less than permitted 
upon operation of Said magnet valve means to 
a brake applying position, and retardation con 
trolled means for governing said magnet valve 
Imeans for limiting the degree of application of 
the brakes in response to the rate of retardation 
of the vehicle. 

16. 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, a triple valve for controlling the Supply of 
fluid under pressure to said brake cylinder, man 
ually operable means for controlling the opera 
tion of said magnet valve means and of said triple 
Valve, an inshot valve between said triple valve 
and Said brake cylinder for limiting the supply 
Of fluid under pressure to said brake cylinder 
upon Operation of Said triple valve to a brake 
applying position and retardation controlled 
means for governing Said magnet valve means 
to limit the degree of application of the brakes 
in response to the rate of retardation of the 
vehicle. 

17. 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, a triple valve for controlling the supply 
of fluid under pressure to said brake cylinder, 
i2)anually operable means for controlling the 
Operation of Said magnet valve means and of 
Said triple valve, an inshot valve between said 
triple Valve and said brake cylinder for limiting 
the Supply of fluid under pressure to said brake 
cylinder upon Operation of said triple valve to a 
brake applying position, retardation controlled 
means for governing Said magnet valve means 
to limit the degree of application of the brakes 
in response to the rate of retardation of the 
vehicle, and means permitting a partial release 
Only of fluid under pressure from said brake cyl 
inder upon operation of said magnet valve means 
to its release position while said triple valve is 
in other than its release position. 

18. 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, a triple valve for controlling the supply of 
fluid under pressure to said brake cylinder, man 
ually Operable means for controlling the opera 
tion of said magnet valve means and of said triple 
valve, and valve means for limiting the supply of 
fluid under pressure to said brake cylinder upon 
Operation of Said triple valve to a brake applying 
position, and means permitting a partial release 
O:nly of fluid under pressure from said brake cyl 
inder upon Operation of Said magnet valve means 
to its release position while said triple valve is 
in other than its release position. 

19. 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, a triple valve for controlling the supply of 
fluid under pressure to said brake cylinder, man 
ually operable means for controlling the opera 
tion of said magnet valve means and of said triple 
valve, and means permitting a partial release 
only of fluid under pressure from said brake cyl 
inder upon Operation of said magnet valve means 
to its release position while said triple valve is 
in other than its release position. 

20. in an electropneumatic brake, in combina 
tion, a brake cylinder, electrically controlled 
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valve means for controlling the supply of fluid 
under pressure to the brake cylinder, means for 
controlling said valve means comprising manu 
ally operable means having contact members for 
controlling the circuit of said electrically con 
trolled means, means on said manually operable 
means for also Operating Said contact members 
to control said circuit according to the degree of 
fluid pressure Supplied to the brake cylinder, and 
inertia controlled means having contact members 
in series circuit relation with said above named 
contact members for also controlling Said circuit. 

21. In a brake equipment for Vehicles, magnet 
valve means for controlling the supply of fluid 
under pressure for effecting application and re 

9 
lease of the brakes, fluid pressure responsive valve 
means, normally subject to fluid under pressure 
and operative to an application position upon a 
reduction in fluid pressure to supply fluid under 
pressure for effecting application of the brakes, 
means for controlling said magnet valve means, 
means for effecting a reduction in fluid pressure 
to cause said fluid pressure responsive Valve 
means to move to application position, and means 
rendered effective to limit the reduction in brake 
applying pressure effected by Said magnet Valve 
means to a certain minimum pressure only when 
said pressure responsive valve means is in appli 
cation position. 

ELLIS E. HEWITT. 
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