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UNITED STATES PATENT OFFICE. 
WALTER V. TURNER, OF EDGEWOOD, PENINSYLVANIA, ASSIGNOR. To THE WESTING 

HOUSE AIR BRAKE COMPANY, OF PITTSBURGH, PENNSYLVANIA, A CORPORATION 
OF PENINSYLVANIA 

BRAKE-CONTROL WALVE, 

A,145,044. 
Application filed January 30, 1911. Serial No. 605,887. 

Be it known that I, WALTER W. TuRNER, 
a citizen of the United States, residing at 
Edgewood, in the county of Allegheny and 
State of Pennsylvania, have invented new 
and useful Improvements in Brake-Control 
Valves, of which the following is a specifi 
cation. 
This invention relates to fluid pressure 

brakes, and more particularly to a valve 
mechanism adapted to be operated by Vari 
ations in train pipe pressure for controlling 
the brakes on railway cars. 3. 
In my prior application Serial No. 

549,229, filed March 14, 1910, a construction 
similar to the one in the present case is dis 
closed and one of the features of this prior 
application consists in providing means 
adapted to prevent the movement of the 
parts to effect an emergency application of 
the brakes upon a gradual reduction in train 
pipe pressure while insuring the production 
of an emergency application at any time 
upon a sudden reduction in train pipe pres 
Sure. . One object of the present invention is to 
provide improved means for accomplish 
ing the above purpose. 
Another object of my invention is to pro 

vide. an improved quick action emergency 
valve mechanism adapted to automatically 
close the train pipe vent port and limit the 
reduction in train pipe pressure in an emer 
gency application of the brakes. 
While many cars are now provided with 

brake apparatus having means for graduat 
ing the release of the brakes, it sometimes 
happens that a train will contain a num 
ber of cars not so equipped and it may be 
desirable in such cases to cut out the gradu 
ated release on cars provided with means 
for effecting such action, especially where 
the cars are of the heavy modern type re 

45. 
quiring large reservoir volumes. 
Another object of my invention is there 

fore to provide means for cutting out the 
- graduated release feature on a car, when 

50 

desired. 
In the accompanying drawings; Figure 1 

is a diagrammatic sectionial view of a con 
trol valve mechanism for railway cars em 
bodying my improvements, showing the 
parts in normal release position; Fig. 2 a. 
similar view, showing the parts in service 
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application position; Fig. 3 a similar view, 
showing the parts in service application po 
sition after equalization of the pressure 
chamber and application chamber; and Fig. 
4 a similar view, showing the parts in emer gency application position. 
As shown in the drawings, the control valve mechanism may comprise a casing 1 

containing an equalizing portion 2, a brake 
cylinder application and release portion 3, 
a quick action emergency valve portion 4, 
and an emergency high pressure valve por 
tion 5. 
The equalizing valve mechanism 2 com 
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prises a valve chamber 6 in open communi- : 
cation with a pressure chamber 7 through 
a passage 8 and containing a main slide 
valve 9 and a graduating slide valve 10 
mounted on said main slide valve and hav 
ing a movement relative thereto, and a pis 
ton chamber 11 connected by a passage 12 
to the train pipe 13 and containing a piston 
14 for operating said valves, the usual grad 
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dating Spring stop 15 being provided for de 
fining the service application position of the 
parts, the stop being loosely fitted to permit 
flow between the piston chamber 11 and the 
train pipe passage 12. 
The brake cylinder application and re 

lease valve mechanism 3 comprises an ap 
plication yalve 16 contained in valve cham 
ber 17 which is in open communication with 
a passage 18 leading to service reservoir 
pipe 19, a release valve 20 contained in valve 
chamber 21, which is constantly in com 
munication with the service brake cylinder 
through a passage 22, and a piston 23 for 
operating said valves contained in pistor 
chamber 24 and subject on its outer face to. 
the pressure of the application chamber 25 
with which communication is had through 
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95 
a passage 26, a spring stop device 27 being 
provided for defining the service lap posi 
tion of the application and release valve 
mechanism. · · 
The high pressure emergency valve mech 

anism 5 comprises a valve 28 contained in 
valve chamber 29 and a differential piston for operating said valve comprising two pis 
ton heads 30 and 31, the chamber 32 at the 
outer face of the piston head, 30 having a 
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05. 
passage 33 leading to the seat of the main 
slide valve 9 and the chamber 34 at the 
outer face of piston head 31 having a pas 

- 
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sage 35 also leading to the seat of the main 
valve 9. The valve chamber 29 intermediate . 
said piston heads 30 and 31 is open, to a 
chamber 36 which in turn communicates 
with a passage 37 leading to the emergency 
reservoir pipe 38. - 
The quick action emergency valve mecha 

nism 4 comprises a piston 39 and a train 
pipe vent valve 40 operated by said piston 
for controlling communication from an an 
nular chamber 41 open to the train pipe, to 
a train pipe exhaust passage 42. 
Upon charging the train pipe with fluid 

under pressure, air flows through the pas 
Sage 12 to piston chamber 11 and thence 
through the usual feed grove 43 around the 
piston 14 to the valve chamber 6 and from 
said valve chamber air flows through pas 
sage 8 to the pressure chamber 7 thus charg 
ing the pressure chamber to the pressure 
carried in the train pipe. The pressure 
chamber may also be charged from the pas 
sage 12 through a quick recharge passage 44 
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containing check valve 45 and leading to the 
seat of the main slide valve, said passage 44 
being adapted in release position of the 
parts to register with a through port 46 in 
the main slide valve 9. The equalizing 
Valve mechanism 2 being in release posi 
tion, the application chamber 25 and the 
chamber at the outer face of piston 23 are 
connected to the atmosphere in the follow 
ing manner: through passage 26, passage 
47, passage 48, cavity 49 in a valve 50, the 
purpose of which will be described herein 
after, passage 51, port 52 in the slide valve 
9, cavity 53 in graduating valve 10, port 54 
in valve 9, and passage 55 which leads to 
the atmosphere. The outer face of the ap 
plication piston 23 being subject to atmos 
pheric pressure, the valve mechanism 3 will 
assume the position shown in Fig. 1, with 
the release valve 20 opening an exhaust pas 
sage 56 to the valve chamber 21 and there 
fore the service brake cylinder which is con 
nected thereto by the passage 22. In the re 
lease position of the equalizing valve mech 
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anism, the service reservoir is charged from 
the valve chamber 6 through a port 57 in 
the graduating valve 10, a port 58 in the 
main valve 9, and a passage 59, opening into 
passage 18, and the valve chamber 17 is 
charged with fluid under pressure from the 
service reservoir through the passage 18. 
Passage 33 from chamber 32 at one side of 
piston head 30 is connected by cavity 60 in 
main valve 9 with an exhaust passage 61 
while passage 35 leading from chamber 34 
at the outer face of piston head 31 is closed. 
The emergency reservoir is charged from 
the valve chamber 6 through a port 62 in the 
graduating valve 10, port 63 in main valve 
9, passage 64, past check valve 65, and 
through passage 66 to chamber 36 which is 
connected to the emergency reservoir pipe 
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38 by passage 37. Fluid at emergency 
reservoir pressure leaks past the piston head 
31, which is of sufficiently loose fit for the 
purpose, and equalizes into chamber 34, and 
as the opposite piston head 30 is now open 
to the atmosphere, the unbalanced pressure 
on the high pressure valve mechanism main 
tains the same in the position shown in Fig. 
1, in which position a cavity 67 in the valve 
28 connects passage 68, leading to the emer 
gency brake cylinder pipe 69, with a pas 
sage 70 leading to the atmosphere, and a 
cavity 71 in the valve connects passage 22 
leading to the valve chamber 21 and the 
service brake cylinder pipe 74 with a pas 
Sage 72 leading to the chamber between pis 
ton 23 and a piston 73. 
A service application of the brakes may 

be effected by making a gradual reduction 
in train pipe pressure in the usual manner 
and the equalizing valve mechanism is then 
shifted to service application position, as 
shown in Fig. 2. In this position, air is 
Supplied from the pressure chamber to the 
application chamberthrough a port 75 in the 
main valve 9, passage 51, cavity 49 in valve 50, 
passage 48, passage 47, and passage 26. Fluid 
thus supplied to the application chamber 
shifts the application and release valve 
mechanism 3 to the position shown in Fig. 
2, closing the exhaust port 56 and opening 
communication from valve chamber 17 
through a port 76 in the valve 16 to valve 
chamber 21, so that fluid under pressure is 
Supplied from the service reservoir to the 
chamber 21 and thence flows through pas 
Sage 22 to the service brake cylinder. When 
the pressure in the pressure chamber 7 has 
been reduced by flow to the application 
chamber to a point equal to or slightly less 
than the train pipe pressure, the equalizing 
piston 14 shifts the graduating valve 10 and 
laps the port 5 and when the pressure in 
the service brake cylinder becomes substan 
tially equal to the pressure in the applica 
tion chamber, the piston 23 is shifted by the 
graduating spring stop 27 and causes valve 
16 to close the port 76. To increase the 
brake cylinder pressure, further gradual 
reductions may be made, by which the pis 
ton 14 is operated to shift the graduating 
valve 10 and open the service port 75, the 
application piston then responding to the 
increase in application chamber pressure to 
cause the valve 16 to admit a further sup 
ply of air to the service brake cylinder. 
As so far described, it will be evident that 

should the train pipe pressure be reduced 
below the point at which the pressure cham 
ber equalizes with the application chamber, 
the pressure on the pressure chamber side 
of the piston 14 will exceed that on the 
train pipe side and thereby the equalizing 
valve mechanism will be shifted to emer 
gency application position, even under a 
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gradual reduction in train pipe pressure, 
thus producing an emergency application of 
the brakes when not desired. 
One feature of my invention consists in 

providing means for preventing an emer 
gency application under the above condi 
tions, and for this purpose a valve mecha 
nism is provided comprising a valve 50 con 
tained in valve chamber 77 and a differential 
piston for operating said valve having two 
heads 78 and 79, the chamber 80 at the outer 
face of piston head 78 being connected by 
passage S1 to the train pipe and the chamber 
82 at the outer face of the head 79 being pro 
vided with a passage 83 leading to the seat 
of the valve 50. The valve chamber 77 is 
constantly open to the valve chamber 6 
through a passage 84, so that the same al 
ways contains fluid at the pressure in the 
pressure chamber. When the piston 78 is 
in its inner position, the cavity 49 connects 
passage 83 from the chamber 82 to passages 
48 and 51, so that said chamber is supplied 
with fluid at the pressure admitted to the 
application chamber and cavity 85 in the 
valve 50 connects passage 86 leading to a 
reduction reservoir 87 with a passage 88 
opening to the atmosphere. So long as this 
pressure is less than the train pipe pressure, 

- or in other words, up to the point of equali 
zation, the relative areas of the piston heads 
78 and 79 are such that the valve mechanism 
will be maintained in its inner position, but 
if in making a service application of the 
brakes, the pressure chamber becomes equal 
ized with the application chamber then upon 
a further reduction in train pipe pressure, 
the equalized pressure acting on the inner 
side of the valve mechanism will exceed the 
train pipe pressure acting on the outer face 
of piston head 78, so that said valve mecha 
nism is thereupon shifted to its Outer posi 
tion, as shown in Fig. 3. In this position, 
passage 51, which normally serves to supply 
fluid from the pressure chamber to the ap 
plication chamber, is connected by a cavity 
89 in valve 50 with passage 86, so that fluid 
from the pressure chamber is vented to the 
reduction reservoir 87. When the pressure 
in the pressure chamber and in the valve 
chamber 6 has become reduced by flow to the 
reduction reservoir to a degree equal to or 
slightly less than the reduced train pipe 
pressure acting on the outer face of piston 
head 78, the piston 14 is operated to move 
the graduating valve 10 to close the supply 
port 75 and the equalizing valve mechanism 
is thus prevented from going to emergency 
application position upon a reduction in 
train pipe pressure below the equalizing 
point. A further reduction in train pipe 
pressure causes the piston 14 to again move 
the graduating valve 10 to open port 75 
and supply fluid from the pressure cham 
ber to the reduction reservoir and as herein 

before described the equalizing valve mecha 
nism is thereby prevented from moving out 
past the usual service application position. 
This action continues until the pressure 
chamber equalizes with the reduction reser 
voir, then a further reduction in train pipe 
pressure will cause the movement of the 
equalizing valve mechanism to emergency 
position and an emergency application of 
the brakes will be produced. This degree 
of pressure is determined by the relative 
volumes of the pressure chamber and the 
reduction reservoir and preferably the vol 
umes are such that the equalizing pressure 
is about 30 pounds. In releasing the brakes 
after a service application and after equali 
Zation, when the valve 50 is in its outer po 
sition, the increase in train pipe pressure 
on the outer face of piston head 78 quickly 
returns the valve mechanism to its inner 
position, so that the brakes may be promptly 
released in the usual manner. 
To graduate the release of the brakes after 

an application, the equalizing piston 14 is 
shifted to release position by a gradual in 
crease in train pipe pressure in the usual 
manner, and air is vented from the emer 
gency reservoir through passage 66, open 
ings 90 in check valve 65, passage 64, port 
63 in the main valve 9 and port 62 in the 
graduating valve 10 to the valve chamber 6. 
The pressure in the valve chamber 6 is thus 
increased by flow of air from the emergency 
reservoir to thereby operate the piston 14 
and graduating valve 10 to lap the port 63. 

In order to be able to cut out the gradu 
ated release, the check valve 65 is made 
reversible, so that in one position, the open 
ings 90 permit flow from passage 65 to pas 
Sage 64, while if the check valve is reversed, 
communication is cut off in the direction to 
prevent flow from the emergency reservoir 
to the valve chamber 6 while still permitting 
the charging of the emergency reservoir by 
flow in the opposite direction from the valve 
chamber 6. 
In order to insure the closing of the quick 

action train pipe vent valve after the pres 
Sures equalize in an emergency application 
of the brakes, a valve piston 91 is provided 
for controlling communication from the 
emergency reservoir to the chamber 92 above 
the emergency piston 39. In operation, 
upon a sudden reduction in train pipe pres 
sure, the equalizing piston 14 is shifted to 
emergency position, as shown in Fig. 4, in 
which a passage 93 leading from chamber 
94 at one side of the valve piston 91 to the 
seat of the main valve 9, is connected by 
cavity 95 in said valve with passage 96 which 
opens into passage 66 communicating with 
the emergency reservoir. A passage 97 con 
nects the emergency brake cylinder with the 
opposite side of the valve piston 91. The 
valve piston 91 is normally held closed by a 
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spring 98 when the pressures on the opposite 
sides thereof are substantially equal. 
In making an emergency application, fluid 

from the emergency reservoir flows through 
passage 93 to chamber 94 and this pressure 
acting on the valve piston 91 lifts the same 
from its seat and permits air to flow to the 
chamber 92, thereby actuating the piston 39 
and opening the train pipe vent valve 40 to 
vent air from the train pipe to the exhaust 
port 42. As soon as the emergency brake 
cylinder pressure on the opposite side of the 
valve piston becomes substantially equal to 
the emergency reservoir pressure on the op 
posite side, the spring 98 operates to shift 
the valve piston 91 to its seat thus cutting 
off the flow of air from the emergency res 
ervoir to the emergency piston 39 and the 
pressures on opposite sides of said piston 
quickly equalizing through the hole 99, the 
emergency valve parts are returned to the 
closed position by the spring 100, thus cut 
ting off the further venting of air from the 
train pipe. In the emergency application 
position of the equalizing valve, passage 59 
from the service reservoir pipe 19 registers 
with a port 101 in the main valve 9, so that 
air may flow from the service reservoir to 
the pressure chamber, in case the pressure in 
the pressure chamber tends to fall. This 
obviates any tendency of the air pressure 
acting on the seat side of the main valve 9 
in the exposed ports and cavities, to lift the 
valve from its seat. In emergency position, 
passage 47 leading to the passage 26 is un 
covered by the main valve 9, so that fluid 
from the pressure chamber 7 is supplied to 
the application chamber 25 and the piston 
chamber 24. The application piston 23 is 
thereupon shifted to open the port 76 and 
supply air to the service brake cylinder. 
Passage 35 leading to chamber 34 registers 
in this position with a port 102 in the main 
slide valve 9 which connects with port 52 
therein, and port 52 registers with exhaust 
port 61, so that fluid is vented from the 
piston head 31. Passage 33 from the cham 
ber 32 is connected to the valve chamber 6 
by a port 103 in the main valve 9, so that 
fluid from the pressure chamber is supplied 
to the piston head 30. The opposite head 31 
having been vented to the atmosphere, the 
valve mechanism 5 is shifted to the position 
shown in Fig. 4, in which a through port 104 
in the valve 28 registers with passage 22 and 
port 68 is uncovered so that fluid from the 
emergencv reservoir is supplied to the serv 
ice brake cylinder and the emergency brake 
cylinder. Cavity (57 also connects passage 
72 with exhaust passage 70, so that the space 
between pistons 23 and 73 is vented to the 
atmosphere and thereby assists in maintain 
ing the application and release valve mecha 
nism in application position. 
While my improvements are shown in the 
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drawings as applied to a brake control valve 
mechanism, for the most part these improve 
ments may be employed in connection with 
an ordinary triple valve device for prevent 
ing an emergency application upon gradual 
reductions in train pipe pressure, for insur 
ing the closure of the quick action valve 
mechanism and for cutting out graduated 
release, etc. In the case of a triple valve 
device, the brake cylinder would correspond 
with the application chamber in the con 
struction shown in the drawings. 
Having now described my invention, what 

I claim as new and desire to secure by Let 
ters Patent, is:- 

1. In a fluid pressure brake, the combina 
tion with a train pipe, of an application 
chamber, the admission of fluid under pres 
sure to which is adapted to effect an applica 
tion of the brakes, a pressure chamber, a 
valve device subject to the opposing pres 
sures of the train pipe and said pressure 
chamber for supplying fluid from the pres 
Sure chamber to the application chamber, 
and a valve mechanism operating upon 
equalization of the pressure chamber into 
the application chamber for venting fluid 
from the pressure chamber. 

2. In a fluid pressure brake, the combina 
tion with a train pipe, of an application 
chamber, the admission of fluid under pres 
sure to which is adapted to effect an applica 
tion of the brakes, a pressure chamber, a 
valie device subject to the opposing pres 
sures of the train pipe and said pressure 
chamber and operating upon a reduction in 
train pipe. pressure for supplying fluid from 
tle pressure chamber to the application 
chamber, and a valve mechanism operating 
upon a reduction in train pipe pressure be 
low the equalizing point for venting fluid 
from the pressure chamber. 

3. In a fluid pressure brake, the combina 
tion with a train pipe, of an application 
chamber, the admission of fluid under pres 
sure to which is adapted to effect an applica 
tion of the brakes, a pressure chamber, a 
valve device subject to the opposing pres 
sures of the train pipe and said pressure 
chamber and operating upon a reduction in 
train pipe pressure for supplying fluid from 
the pressure chamber to the application 
chamber, and a valve mechanism for con 
trolling the flow of air from the pressure 
chamber to the application chamber and 
Operating upon equalization of the pressure 
chamber into the application chamber for 
closing communication to the application 
chamber and for venting fluid from the 
pressure chamber. 

4. In a fluid pressure brake, the combi 
nation with a train pipe, of an application 
chamber, the admission of fluid under pres 
Sure to which is adapted to effect an appli 
cation of the brakes, a pressure chamber, a 
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valve device subject, to the opposing pres 
sures of the train pipe and said pressure 

adual re 
duction in train pipe pressure for supply 
ing fluid from the pressure chamber to the 
application chamber and upon a sudden re 
reduction in train pipe pressure after 
an emergency application of the brakes, and 
a valve mechanism operating upon a gradual 
reduction in train pipe pressure after 
equalization of the pressure chamber into 
the application chamber for venting fluid 
from the pressure chamber to thereby pre 
vent movement of said valve device to effect 
an emergency application of the brakes. 

5. In a fluid pressure brake, the combina 
tion with a train pipe, of an application 
chamber, the admission of fluid under pres 
sure to which is adapted to effect an appli 
cation of the brakes, a pressure chamber, a 
valve device subject to the opposing pres 
sures of the train pipe and said pressure 
chamber and operating upon a gradual re 
duction in train pipe pressure for supplying 
fluid from the pressure chamber to the ap 
plication chamber, and a valve mechanism 
subject to the opposing pressures of the 
train pipe and the pressure chamber for 
normally establishing communication for 
supplying fluid from the pressure chamber 
to the application chamber, said valve 
mechanism operating upon a reduction in 
train pipe pressure below the equalizing 
point to close said communication and vent 
fluid from the pressure chamber. 

6. In a fluid pressure brake, the combina 
tion with a train pipe and a valve device 
operating upon a reduction in train pipe. 
pressure for effecting an application of the 
brakes, of a quick action emergency valve 
mechanism operating upon the admission of fluid under pressure thereto for venting 
fluid from the train pipe and means subject 
to the opposing pressures of the brake cyl 
inder and said operating pressure for con 
trolling the admission of fluid to said valve 

- mechanism. . 

50 

7. In á fluid pressure brake, the combina 
tion with a train pipe and a valve device 
operating upon a reduction in train. ? pressure for effecting an application of the 
brakes, of a quick action emergency valve 

N mechanism operating upon the admission 
55 

of fluid under pressure thereto for venting 
fluid from the train pipe and means oper 

ated by brake eylinder pressure for cutting 
of the admission of operating fluid to said 
emergency valve mechanism to thereby per 
mit the closure thereof. 

8. In a fluid pressure brake, the combina 
tion with a train pipe and a valve device operating upon a\reduction in train pipe 
pressure for effecting an application of the 
brakes, of a quick action emergency valve 
mechanism operating upon the admission 
of fluid under pressure thereto for venting 
fluid from the train pipe and a valve pis 
ton subject to the opposing pressures of 
said operating fluid and the brake cylinder 
pressure for controlling the admission of 
fluid to operate said emergency valve mecha 
nism, a spring for closing said valve piston 
upon equalization of the brake cylinder pres 
sure with the controlling pressure, and , 
means for permitting the closing of said 
emergency valve mechanism when the valve 
piston closes. ww - 

9. In a fluid brake, the combination with 
a train pipe, a pressure chamber, a valve 
device subject to the opposing pressures of 
the train pipe and the pressure chamber for 
controlling the release of the brakes, of a 
source of fluid pressure from which fluid is adapted to be supplied through a passage 
to the pressure chamber side of the valve 
device to effect a graduated release of the 
brakes, and a reversible check valve adapt 
ed in one position to permit flow through 
said passage in opposite directions and in 
its other position to permit flow only in one 
direction. 

10. In a fluid pressure brake, the combi 
nationi with a train pipe, a source of fluid 
under pressure, and an equalizing valve de 
vice subject on one side to train pipe pres 
sure for controlling the release of the 
brakes and adapted in release position to 
establish communication from said source 
to the opposite side of said equalizing de 
vice, of means for controlling said com 
munication having two positions of adjust 
ment, one adapted to permit flow both ways 
and the other only in the direction of the 
source of fluid pressure. 

In testimony whereof I have hereunto set 
my hand. , 

WALTER, W., TURNER. 
Witnesses: A. M. CLEMENTs, 

S. W. KEEFER. 
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