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UNITED STATES PATENT OFFICE. 
wALTER. v. TURNER, OF EDGEwoot, 2NNSYLVANIA, ASSIGNOR TO THE WESTING 

HOUSE AIR BRAKE COMPANY., of 2ITTSBURGH, PENNSYLVANIA, A CORPORATION 
OF PENNSYLVANIA, 

conTROI-VALVE DEVICE FOR FLUID-PRESSURE BRAKES. 
1,141,159. Specification of Letters Patent, Patented June 1, 1915. 

Application filed March 14, 1940, serial No. 549,229. 
To all whom it may concern: 
Beit known that I, WALTER W. TuRNER, 

a citizen of the United States, residing at 
Edgewood, in the county of Allegheny and 

5 State of Pennsylvania, have invented new 
and useful Improvements in Control-Valve 
Devices for Fluid-Pressure Brakes, of which the following is a specification. 
This invention relates to fluid pressure 

10 brakes, and more particularly to a brake 
equipment adapted for controlling the 
brakes on heavy high-speed trains, such as 
those operated in passenger train service. 

In this class of service, it is particularly 
important to provide a brake equipment ca 
pable of stopping the train in the shortest 
possible time, in case of an emergency, while 
having the so-called quality of flexibility for 

5 

20 
... smooth accurate stops may be made. 
A brake equipment well adapted for the 

above purposes is shown in prior Patent No. 
702,268 of H. H. Westinghouse, granted 
June 10, 1902, in which two brake cylinders 
are provided, one being employed in service 
in connection with an auxiliary reservoir of 
the usual relative volume, so as to secure the 
desired flexibility of the standard automatic 
brake for service braking, while means are provided for supplying air in an emergency 
application to both brake cylinders in order 

25 

30 

to obtain, the desired heavy braking force 
for quickly stopping the train in an emer 
gency. - . 

An apparatus of the above character has 
the advantage that a heavy braking force 
may be secured without the necessity for employing a higher equalizing pressure in 
emergency than that employed in service, so 
that safety or limiting valve devices for 
limiting the brake cylinder pressure in 

35 

40 

service applications may be dispensed with, 
though if desired, a higher emergency equal 
izing pressure may be employed in connec 
tion with the two brake cylinders, in which 
case a much 
tained. 
One object of my invention is to provide 

50 an improved brake equipment of the above 
nature, employing one brake cylinder area 
for service and a larger brake cylinder area 
for emergency applications. 
Another object of my invention contem 

service, whereby fine graduations in brake's 
cylinder pressure may be obtained, so that 

higher braking force may be ob 

plates providing a control valve device 
adapted to control the pressure in two or 
-more brake cylinders and comprising a valve 
mechanism operating in response to varia 
tions in pressure in an application chamber 
for controlling the supply of fluid to one 
brake cylinder area in service, an automatic 
valve device subject to train pipe pressure 
for controlling the pressure in the applica 
tion, chamber, and adapted upon a sudden reduction in train pipe pressure to supply 
fluid to a larger brake cylinder area. 
Another object of my improvements is to 

provide, improved means for effecting a 
graduated release of the brakes in connec 
tion with a control valve device of the type having a brake cylinder application and re 
lease valve mechanism operating in response 
to variations in pressure in an application. 
chamber and an automatic valve device sub 
ject to train pipe pressure for controlling the 
pressure in the application chamber. 
Another object of my invention is to pro 

vide a control valve device of the above de 
scribed type having means adapted on an in 
itial application of the brakes to supply, air 
both to the application chamber and an ad 
ditional chamber, in order to compensate for 
fluid supplied to the brake cylinder to dis 
place the brake cylinder piston on cars 
equipped with the usual standard brake ap 
paratus, So that substantially uniform E. 
cylinder pressures may be obtained on all. 
the cars of a train, for a given reduction in 
train pipe pressure. 
Another object of my invention is to pro 

vide an automatic valve device operating in 
response to a gradual reduction in trainpipe 
pressure for effecting a service appli?ition 
of the brakes and in response to sudden 
reduction in train pipe pressure for effect 
ing an emergency application of the brakes, 
and means tending to prevent movementsof 
the automatic valve device to emergency 
position under gradual reductions in train 
pipe pressure and for insuring the move 
ment to emergency position upon a sudden 
reduction in train pipe pressure or under 
certain other conditions. . . . . . Still another object if my improvements 
is to provide a control valve: device of a 
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generally improved and compact design: 
In the aceompanying drawings: Figure 1 

is a diagrammatic view of a carbrake equip: 



ment showing my improvements applied 
thereto; Fig.2 a diagrammatic central sec- i. - - - - - - - - ; 29, connected to exhaust passage 80. tional view of the control valve device con 
structed according to my invention showing 

5 the parts in the normal release position; Fig. 
. 3 a similar view, showing the parts in Serv 
ice application position; Fig. 4 a similar 
view, showing the parts in emergency ap 
plication position; Fig. 5 a similar view of 

10 the automatic valve portion of the control. 
valve device showing the parts in a posi 
tion intermediate service and emergency ap 
plication positions; Fig.6 a similar view, 

. showing the parts in still another position 
15 intermediate service and emergency applica 

tion positions; Fig. 7 a face view of the 
main slide valve of the automatic valve de 
vice, showing the relative locations of the 
ports, in the actual valve; Fig. 8 a face view 

‘. . . 20 of the graduating valve which is mounted. 
in the main slide valve; Fig. 9 a plan view 
of the seat for the above main slide valve; 

, Fig. 10 a side elevation of the control valve 
device illustrating the preferred actual con 

25. struction; Fig. 11 an inverted plan view 
thereof: Fig.12 a section of the control 
valve, device substantially on the line a -a. 
of Fig.11; and Fig.13 a section on the line 
b-b of Fig.11. 

80 According to the preferred construction, 
as shown in Figs, 2 to 6 inclusive, the con 
trol valve mechanism may comprise an auto 
matic valve device portion having a piston 
chamber 1 communicating with the train 

85 pipe 2 through a passage 3 and containing 
piston 4, and a valve chamber 5 communi 
cating with a pressure chamber or reservoir 
6 through a passage 7. 
The piston 4 is provided with a stem 9 for 

40 operating a main yalve 10 and an auxiliary. 
valve 11, mounted on the main valve and 
having a movement relative thereto. The 
main slide valve 10 controls a passage 12 
through which air is supplied to and re 
leased from an application chamber 71 con 
nected bypassages 72 and 12 to piston cham 
ber 13, containing a movable abutment 14 of 
the brake cylinder supply and release valve 
mechanism. Said abutment 14 is provided 
ith a stem.15 for actuating a supply valve - 50. 
6 contained in valve chamber 17 and an 

ber 19. ... The valve chamber 17 communicates through a passage 20 with a pipe 21, leading 
to the service reservoir 22 and the supply 
valve 16 is provided with a through port 23 
for controlling the supply of air from the 
valve chamber 17 and service reservoir to 
munication with a passage 24 connected to 
the pipe 25 leading to the service brake cyl 
inder 26. . . . 65. The exhaust valve 18 is provided with a 
through port 27 and controls communication 

provided with a through port 42 for supply 
ing air from the emergency reservoir 39 to 

is also adapted to control a passage 43 com 
municating with pipe 44 leading 
emergency brake cylinder 45. 

phere. . 

exhaust valve 18 contained in valve cham 

'the valve chamber 19, which is in open com. 39 and the by-pass valve chamber 36, through 
. 

1,141,159 
from the valve chamber 19 and consequently 

: the service brake cylinder 26 to ports 28 and 
In order to prevent the too rapid change 

in pressure on the brake cylinder side of 70 
abutment 14, a piston 31 may be mounted on 
the piston stem 15 between abutment 14 and 
the valve chamber 19, the space between the 
pistons being normally connected to the 
service brake cylinder 22 through a passage 7 
32 leading to the seat of the by-pass valve 38 
and thence through a cross-over port 34 
therein to a passage 35 which communicates 
with the service brake cylinderpassage 24. 
The by-pass valve 33 is contained in valve 80 

chamber 36, which is connected through a 
passage 37 with pipe 38 leading to the 
emergency reservoir 39 and said valve is 
operated by a differential piston having pis 
ton heads 40 and 41. The bypass valve is 

passage 35 and the service brake cylinder in 
an emergency application of the brakes and 

to the 

An emergency valve mechanism is also 
provided comprising a movable abutment 
46, the chamber 47 on one side of which is 
open to a passage 48, leading to the seat of 
the main slide valve 10, the chamber 49 on 
the opposite side communicating with a pas 
Sage 50, also leading to the seat of the main 
slide valve. The abutment 46 is adapted to 100 
operate a train pipe vent valve 51 for con 
trolling communication from a train pipe. 
passage 52, having interposed therein the 
usual emergency check valve 53, to a pas sage 54 leading preferably to the atmos 
The parts are charged in the release posi 

tion of the automatic valve device in the 
usual manner by flow of air. from the train pipe through the feed groove 55 around the 110 
piston 4 to valve chamber 5 and also through. 
a quick recharge passage 56 leading from 
the valve chamber of the emergency check valve. 58 and registering with through ports 
57 and 58 in the main valve 10 and heats 
iliary valve 11 respectively. . . . . 
From valve chamber 5 air flows through passage 7 to charge the pressure cham 

ber 6, through a port 59 in the main 
valve 10 and port 60 in the auxiliary valve 
11 to a passage 61 leading to the service 
reservoir 22, through a port 62 in the main 
slide valves to passage 63, connected to past 
Sage 3'-deading to the emergency reservoir 25 

port 64'in, said main valve to passage 48 and 
chamber 47 of the emergency piston 46, and 
through passage 50 to the chamber 49 of 
said emergency piston. , - la Aa 
The parts being clarged up to the normat 0. 
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train pipe pressure with the automatic valve device in release position, the application 
chamber 71 and piston chamber 13 are open 
to ti atmosphere through assage 12, port 
65 in the main slide valve 10, cavity 66 ir. . . 
the auxiliary valve 11, and port 67 and cav 
ity 68 in the main valve to exhaust passage 
69, as shown in Fig. 2. The brake cylinder 
supply and release valve mechanism is there 

20 fore in its outer position in which port 2 
registers with passage 28 so that passages 28 
and 29 are open to the valve chamber 19, 
thereby connecting the service brake cyl 
inder with the atmosphere. . 

If it is desired to make a service applica 
tion of the brakes, a gradual reduction in 
train pipe pressure is effected in the usual 
nanner, whereupon the piston 4 of the all 
tomatic valve device moves out to service 
application position, as shown in Fig. 3, 
a which position a through port 70 in the 
gain slide valve is uncovered by the move: 

21, 

ment of the auxiliary valve 11 and registers 
with passage 12. Fluid under pressure is 
thereupon supplied from the valve chambel' 
5 and the pressure chamber 6 to the appli 
cation chamber 71, which is made of such 
capacity relative to the pressure chamber 

30 

5 

that the desired pressure will be produced 
it the application chamber for a given 're 
duction in train pipe pressure. The piston 
i4 is then actuated by the fluid pressure sup 
plied to piston chamber 13 to close the ex 
haust ports from the valve chamber 19 and 
the supply valve 16 is operated to admit 
fluid from the valve chamber 17 and the 
Service reservoir to valve chamber 19, whence 
the air flows to the service brake cylinder 

As the 26 through passage 24 and pipe 25. 
brake cylinder pressure rises by the flow of 
air from the service reservoir, the pressure 
is communicated to piston 14 through pas 
Sage 85, cross-over port 34, in the by-pass 
valve, and passage 32, and when the brake cylinder pressure substantially equals. the 
pressure in the application chamber 71, the 
piston 14 is shifted to close the supply port 
23, a spring 73 being preferably provided 
to assist the closing movement of the supply 
waive i6. It will thus be seen that the pres. 
sure charged into the brake cylinder corre 
sponds with the pressure in the application 
chamber and that in case of leakage from 
he brake cylinder, the pressure will be al 

55. tomatically faintained by the movement of 
the pistof 14 in the direction of the lower 
brake cylinder pressure, to again admit 
fluid to the brake cylinder. The pressure 
in the pressure chamber 6 having equalized 

60 with the train pipe pressure by flow to the 

5. 

application chamber, the piston 4 is moved 
inwardly so that the auxiliary valve 11 is 
caused to close the port 70 and prevent the 
further flow of air to the application chan 
ber. By making further:reductions in train 

pipe pressure as desired, so as to increase the 
pressure in the application chamber, the 
brake cylinder pressure may be correspond 
ingly increased, as will be apparent. : 

In order to effect an emergency applica 70 
tion of the brakes the train pipe pressure 
is suddenly reduced so as to cause the pis 
ton 4 to move out its extreme traverse, as 
suming the position shown in Fig. 4. The 
main slide valve 10 now uncovers passage 12 
to admit fluid from the pressure chamber to 

75 

the application chamber, and the chamber at 
the outer face of piston head 41 is connected 
through a passage 74 and cavity 68 in the 
main slide valve 10, with exhaust passage 
69, while a passage 75 leading from the 
outer face of the smaller piston head 40 is 
connected to a port 76 in the main slide 
valve, opening into port 70. The pressure 
of the emergency reservoir in the valve 
chamber 36 acting between the piston heads 
on the differential area of the larger piston 
head 41 together with the pressure of the 
pressure chamber on the smaller piston head 
40, operates to shift the by-pass valve 

80 

86 : 

90 

mechanism to its extreme outer position in 
which a port. 77 in the slide valve 33 regis 
tel's with passage 78 connected to passage 
72, so that fluid from the emergency reser 
voir also flows to the application chamber. .95 
A cavity, 79 in the by-pass valve connects 
passage 82 with an exhaust passage 80 to 
the atmosphere, so that the inner face of 
piston 14 is vented to the atmosphere, a rib 
81 being preferably provided on which the 
piston 14 is adapted to seat so as to prevent 

00 

possible leakage from the valve chamber 19 
and the brake cylinder. The piston 14 is 
thus maintained in application position re 
gardless of the brake cylinder pressure or 
the pressure in the application chamber act 
ing on the piston 14 and fluid is supplied 
from the service reservoir through the sup 
ply port 23 to the service brake cylinder 26 
until the pressures fully equalize. By move 
ment of the piston 14 to application posi 

.05 

il.0 
tion, a cavity 82 in the supply valve 16 is 
caused to connect passages 83 and 84, the 
passage 83 leading to a reduction reservoir 
85 and the passage 84 being connected by a 
cross-over port 86 in the main slide valve; i.0. 

115 
with a passage 48, leading to the chamber 47. 
above emergency vent valve piston 46. As 
this reduction reservoir 85 is connected to 
the atmosphere in release position of the 
parts, from passage 83, through cavity 82 in 

12", 

valve 16, passage 87, port 67 in the main. 
slide valve, and cavity 68, to exhaust passage 
69, it will be seen that said reservoir is nor 
mally at atmospheric pressure, and so in 
emergency position of the parts, fluid is 
vented from chamber 47 to the reduction 
reservoir 85. Passage 50 to the chamber 49 
on the opposite side of the emergency piston 
46 registers with a port opening of a cross 

125 

is0 
  



over port 88 in the main slide valve, another port opening of which registers with pas 
sage 63. Fluid at emergency reservoir pres 

10 

sure is thus supplied from the valve cham 
ber 36 to the chamber 49, and the abutment. 46 is thus shifted to its outer position, lifting 
the vent valve 51 from its seat and thereby 
syenting fluid from the train pipe to cause a local reduction in trainpipe pressure and 
the well known quick serial action of the all 
tomatic valve devices throughout the train. 
Passage 43 is also uncovered by the bypass 
valve 33, so that fluid from the valve cham 

15 
ber 36 and the emergency reservoir is Sup 
A small equalizing port 89 may be pro 

vided in the piston 46, so that after a pre 
determined period of time, the fluid pressure 

20. 
in chamber 49 equalizes into the reduction 
reservoir 85 and the fluid pressures on the 
piston being equal, the spring 90 is adapted 
to return the piston 46 and close the vent 

25 
valve, 51. 

application of the brakes, the additional 
emergency brake cylinder 45 is cut in and 
also the additional emergency reservoir 39, 
so that a much greater braking force is se 
cured in an emergency application than in a 

30 

35 

cylinder is employed. 
service application where only one brake 
The brakes may be released in the usual 

sure, so as to shift the automatic piston 4 to 
release position, in which the application 
chamber 71 is vented to the atmosphere, 
causing the piston 14 to return to release 
position and open the exhaust to the service. 

40 

45 

50 

brake cylinder. vented to the atmosphere through passage 
75 and fluid pressure equalizing around pis 
ton head 41 from the valve chamber 36, the 
port 74 being closed, the by-pass valve de 
vice is shifted to normal release position, 
connecting the emergency brake cylinder 
passage 43, through cavity 79 with exhaust 
passage 80, and connecting the inner face of 
piston 14, through cross-over port 34 with 
the service brake cylinder 26. 
With the usual standard triple valve, de 

vice, in making service applications, the 
train pipe. pressure may sometimes be, re 
duced by slow leakage from the train pipe 

55 
or by a gradual reduction after the aixil 
iary reservoir has fully equalized into the 
brake cylinder, and when this happens the 
triple valve piston is shifted to emergency 
position by the higher viliary reservoir 
pressure, which pressure is no longer re 

60 

65 

duced by flow to the brake cylinder, there by causing an undesired emergency appli 
cation of the brakes. According to the 
present construction, means are provided 
for preventing moveinent of the automatic 
valve device to emergency position upon 

duced to a degree slightly less than the re duced train pipe pressure, when the parts 

The piston head 40 is 

1,141,159 

gradual reductions in train pipe pressure 
and for this purpose when the piston 4 and 
valve 10 are moved slightly beyond service 
application position, as the position shown 
in Fig. 5, a port 76, opening into the port 
70, is adapted to register with passage 84, 
so that communication is open from valve. 
chamber 5 through ports 70 and 76, pas 

70 

sage 84, cavity 82 in valve 6, and passage 
83 to the reduction reservoir 85. As pre 75. 
viously described, this reduction reservoir is normally at atmospheric pressure, so that 
upon movement to the abo position, fluid 

& is vented from the valve chamber 5 and the 
plied to the emergency brake cylinder 45. - . pressure chamber until the pressure...is re 

are moved back to service position. In or 
der to assist the movement of the parts, in addition to the usual graduating spring 91, 
a spring 92 is provided, which is adapted 
to act on the piston 4 so as to resist its move 

- ment beyond service position and the spring 
It will now be seen that in an emergency - also tends to return the piston, to service 

position. . . . . . . . . . 
Upon further reductions in train pipe 

pressure below the equalizing point, the 
automatic valve parts are again, moved out 
to the position shown in Fig. 5, and more 
fluid is vented from the pressure chamber. 
If the reduction reservoir is made large or 

. . ." if the pressure chamber is vented directly 
manner by increasing the train pipe pres to the atmosphere, it will be seen that, a 

emergency application could be 

reduction reservoir of limited capacity, so 
that when a certain low pressure is reached 
in the train pipe the pressure in the reduc 
tion reservoir will fully equalize with the 

80 

95 

- - - prevented . 

indefinitely under gradual reductions in 
train pipe pressure but I prefer to make the 

100 

pressure chamber and thus cause any fur- ..." 
the reduction in train. shift, the parts to emergency position and 
thereby effect an emergency application of 
the brakes. : . . . . . . . . . - 

pipe pressure to 

110 
While it is highly desirable to prevent an 

emergency application when only gradual 
reductions in train pipe pressure are made 
it is also very desirable to be able to obtain 
an eme, gency, application; upon a sudden 
reduction in train Es at any time 
under all conditions. This is provided for 
primarily by utilizing the high reserve pres 
sure of the emergency reservoir for operat 
ing the emergency piston 46 and the by-pass 
valve device, but the automatic valve de Vice may fail to go to emergency position 
through leakage, especially where the pres 
sure in the pressure chamber has been re 

duction reservoir. 
duced to a low legree by venting to the re 

parts to emergency position I therefore pro 
vide means for supplying fluid to the p sure chamber side of the piston) in a 

5 

20 

125 

In order to insure the movement of the 
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tion between that shown in Fig.5 and emer 
gency position. 

Accordingly, as shown in Fig. 6, as the 
piston 4 moves beyond the position shown 
in Fig. 5, the port.88 registers with port 63 

- at one end and opens to the valve chamber 
5 at the other end. Fluid from the emer 
gency reservoir is then supplied through 
the passage 37, passage 63, and port 88 to 
the valve chamber 5 and, acting on piston 
4, quickly shifts same to emergency posi 
tion. .. t 
The brakes being applied may be par 

tially released by making a gradual increase 
in train pipe pressure, thereby causing the 
automatic piston 4 to be shifted to release 
position: Fluid is then vented from the 
application chamber. 71 of the brake cylin 
der supply and release valve mechanism, 
causing the piston 14 to open the exhaust to 
the service brake cylinder. 

In the release position of the automatic 
valve device, the emergency reservoir pas 
sage 37 is connected to the valve chamber 5 
through passage 63 and port 62, and conse 
quently, as the pressure in the emergency 
reservoir is held in-tact during service ap 
plications of the brakes, air flows to the 
valve chamber 5 and, raising the pressure 
therein, shifts the piston 4 outwardly, caus 
ing the auxiliary valve 11 to cut off the 
further release of fluid from the applica 
tion chamber. 

It will thus be seen that a partial reduc 
tion in pressure in the application chamber 
is effected and thereby the brake cylinder 
supply and release valve mechanism is op 
erated to cause a corresponding reduction 
in the brake cylinder pressure. It will be 
evident that this operation may be repeated 
by further gradually increasing the train 
pipe pressure, to grade down the brake cyl 
inder pressure as may be desired. 

The relative volumes of the pressure 
chamber and the application chamber are 
preferably made to correspond with the 
relative volumes of the auxiliary reservoir 
and the brake cylinder of the usual stand 
ard brake equipment, but as with the stand 
ard apparatus fluid is supplied from the 
auxiliary reservoir to push out or displace 
the brake cylinder piston while with the 
present apparatus the fluid from the pres 
sure chamber flows to an application cham 
ber of fixed volume, it will be seen that upon 
an initial application of the brakes, for a 
given reduction in train pipe pressure, a 
higher pressure will be obtained in the ap 
plication She and consequently in the 
brake cylinder, than is obtained on a car 
equipped with the usual standard appa 
ratus. , \, w 

. . In case cars having both kinds of equip 
ment are coupled in the same train and it is 
tesired to secure more nearly uniform pres 

^ 

to. For this purpose, a cavity 93 is pro 

5 

sures in all the brake cylinders, I have pro 
vided means operating under initial appli 
cations of the brakes to compensate for the 
brake cylinder displacement above referred 

70 
vided in the main slide valve 10, which in 
service application position connects the 
passage 12 with the passage 87. In the re 
lease position of the supply valve 16, cavity 
82 connects said passage 87 with passage 83 
which leads to the reduction reservoir 85. 
Thus it will be seen that before the piston 
14 moves, fluid from the pressure chamber 
equalizes into both the application chamber 
and the reduction reservoir, and in this way 
compensates for the displacement of the 
brake cylinder piston in the standard ap 
paratus by the additional flow to the reduc 
tion reservoir 85. As soon as the piston 14 
moves from release position the connection 
between the application chamber and the 
reduction reservoir is cut off and thereafter 
the fluid from the pressure chamber equalizes . 
only into the application chamber. In or 
der to have the reduction reservoir at atmos 

75 

: 80 

85 

90 
pheric pressure for the other purposes for 
which it is employed the cavity 82 in the 
valve 16 is adapted to connect the reduction 
reservoir passage 83 with passage 84, which 
communicates with cavity 68 in the main 
slide valve in service application position, 
and the exhaust passage 69 being also open 
to this cavity, it will be seen that the reduc 
tion reservoir is again reduced to atmos 
pheric pressure. 

In Figs. 10 to 13 inclusive, a preferred 
structural design for the control valve de 
vice is shown, in which a casing 93 is pro 
vided. The space within the casing at the 
rear forms the pressure chamber 6 connected 
by passage 7 to the automatic valve chamber 
5. Extending inwardly from the front face 
of the casing 93 is a cylindrical section 94, 
the space within which forms the reduction 
reservoir 85. The brake cylinder applica. 110 
tion and release valve mechanism is con 
structed as a unit and is adapted to be in 
serted within the reduction reservoir 85, 
being provided with a suitable head portion 
95 which is adapted to be secured to the 115 
front face of the casing 93, as shown in 
Fig. 13. 

95 

00 

05 

The automatic valve device is also con 
structed in the form of a unit, and is pro 
vided with a head 96 adapted to be secured 120 
to the outer face of the head 95. Extending upwardly from the under face 
of the casing 93 are two chambers 97 and 98, 
as shown in Fig. 12, and in the chamber 97, 
the emergency vent valve mechanism is 125 
adapted to be inserted, said valve mechanism 
having a fange portion 99 for engaging the 
casing and a clamping head 100 for secur 
ing the valve mechanism in position. In a 
similar manner, the by-pass valve device 180 
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is provided with a flange portion 101 and is 

valve device in position. 
is connected to the emergency reservoir 39. 

0. 

adapted to be inserted into the chamber 98, 
a head 102 being provided for securing the 

The chamber 98 

and is in open-communication with the space 
between the heads 40 and 4) of the by-pass. 
valve device. The saddle shaped space formed at the 
forward portion of the casing 93, as shown 
in Fig. 12, constitutes the application cham 
ber, which is connected to the piston cham 
ber 13 at the outer face of the piston 14 by 
passage 12. 

5 It will now be seen that a very compact 
structure is provided and that as the several 
valve mechanisms are made as units, one 
valve mechanism may be readily removed 

20 

25 

30 

35 

40 

50 

, yice and a high pressure for an emergency. 

stion in train pipe pressure. 

for repairs when desired without disturb 
ing the other valve mechanisms. Further 
more, the valve mechanisms, with the ex 
ception of the automatic valve device, being. 
located within the casing 93 are protected 
from injury in shipping and while in use. es 

From the foregoing description it will be 
clear that by employing a valve mechanism 
subject to the opposing pressures of an ap 
plication; chamber and the brake cylinder 
the pressure in the brake cylinder may be maintained at a predetermined degree cor 
responding. with the pressure in the appli 
cation chamber, regardless of leakage from 
the brake cylinder and of variations in pis 
ton travel of the brake piston and it like 
wise, follows that uniform brake cylinder 
pressure will be obtained on all cars of a 
train equipped with the control valve appa 
ratus, corresponding with a given reduc 

Also by em 
ploving two brake cylinders, so that one 
brake cylinder area is provided for service 
braking and a larger brake cylinder area 
for emergency applications of the brakes, a 

a high braking force may be obtained in an 
emergency without employing safety or lim 
iting, valve, devices to limit the brake cylin 
der pressure in service. 

It will also be noted that, as the brake :cylinder pressure obtained in service appli 
cations is dependent on the relative volumes 
of the pressure chamber and the application 
chamber, the reservoir or source of fluid 
pressure fron, which air is supplied to the 

3 brake cylinder may be of any size, and thus 
65 a large reservoir may be provided if desired 

so as to have an ample reserve supply of . 
fiujd under pressure to insure the mainte 
nance of the brake cylinder pressure in ser 

60 application of the brakes. 

65 

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 brake pipe, an application 

1,141,159 
chamber, means operated according to vari ations in brake pipe pressure for controlling 
the pressure in said chamber, and valve 
means governed by the pressure in the ap 
plication chamber for controlling the Sup 
ply of fluid to a service brake cylinder area, 

70 

of means operating in emergency applica-... 
cylinder area. . . . . . . . . 

2. In a fluid pressure brake, the combi 
tions to supply fluid to an emergency brake 

5 
nation with a train, brake pipe, a chamber, 
and means governed by variations in brake. pipe pressure for controlling, the supply of 
fluid to said chamber, of a valve mechanism 
governed by the pressure in said chamber 80 . 
for controlling the supply of fluid to a serv 
ice brake cylinder area, and means operat- . 

3. In a fluid pressure brake, the combina 
tion with a train brake pipe, of an applica tion chamber, a valve mechanism operated 
by the pressure in said chamber for supply 
ing fluid to one brake cylinder area, an auto 
matic valve device subject to variations in . 
train pipe pressure for controlling the pres 

ing under a sudden reduction in brake pipe 
pressure for supplying fluid to an emer- . . . 
gency brake cylinder area. . . . . . . 85. 

sure in the application chamber, and means. 
controlled by said automatic valve device for supplying fluid to a larger brake cylin- 9 
der area upon a sudden reduction an train, pipe pressure. 

4. In a fluid 
tion with a train brake pipe, a service brake 
cylinder, an emergency brake cylinder, a 
chamber, and means governed by the pres 

pressure brake, the combina 

95 

v 

100 
sure in said chamber for controlling the sup 

in train pipe pressure for controlling the 
ply of fluid to the service brake cylinder, 
of valve mechanism, operated by variations. 105 
supply of fluid to said chamber, and means operating, in emergency applications for 
supplying fluid to both brake cylinders. , 

5. In a fluid pressure brake, the combina: 
tion with a train pipe and a service brake 
cylinder, of an application chamber, a valvé 
mechanism operated by varying the pres 
sure in said chamber for supplying fluid to 
the service brake cylinder, an emergency 
brake cylinder, an automatic valve device operating upon a gradual reduction in train 

110 

2 

115 

pipe pressure for varying the pressure in 
the application chamber and means operated 
by the automatic valve device upon a sudden 
reduction in train pipe pressure for sup 
plying fluid 
der. . . . . 

to the emergency brake cyline. 
is 

20 

6. In a fluid pressure brake, the combina: 
tion with a train brake p a service brake cylinder, an emergency, s rake cylinder, a 
chamber, and means governed by the pres 

25 

sure in said chamber for controlling the : 

tions in train pipe pressure for controlling 
supply of fluid to the service brake cylinder, . 
of a valve mechanism operated by 7aria 130 

  



- brake cylinder, a movable abutment subject 
30 

20 
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the supply of fluid to said chamber, and 
means operating in emergency applications 
for supplying fluid from an additional 
source to the emergency brake cylinder. 

7. In a fluid pressure brake, the combina 
tion with a train pipe, of a valve mechanism 
comprising a valve for supplying air to the 
to the opposing pressures of the brake cylin 
der and a chamber for operating said valve, 
an automatic valve device subject to varia 
tions in train pipe pressure for controlling 
the pressure in said chamber, and means con 
trolled by the automatic valve device and op 
erating upon a sudden reduction in train 
pipe pressure for suppying air to an addi 
tional brake cylinder. 

8. In a fluid pressure brake, the combina 
tion with a train brake pipe, an application 
chamber, and a valve mechanism governed 
by the application chamber pressure for con 
trolling the supply of fluid from one source 
of pressure to a brake cylinder, of an auto 
matic valve device operated by variations in 

5 train pipe pressure for controlling the sp 
ply of fluid to said application chamber, 

30 

35 

40 
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is 0 

SO 

st 

and means operating in emergency applica: 
tions to supply fluid from another source of 
fluid under pressure to effect a more pow 
erful application of brakes. ; 

9. In a fluid pressure brake, the combina 
tion with a train brake pipe, an application 
chamber, and valve mechanism governed by 
the application chamber pressure for con 
trolling the supply of fluid from one source 
of pressure to a brake cylinder, of an auto 
matic valve device operated by variations in 
train pipe pressure for controlling the sup 
ply of fluid to said application chamber, and 
means operating under a sudden reduction 
in train pipe pressure to supply fluid from 
another source to increase the braking effect 
in emergency applications. . . 

10. In a fluid pressure brake, the combi 
nation with a train brake pipe, an applica 
tion chamber, and valve mechanism gov 
erned by the application chamber pressure 
for controlling the supply of fluid to a brake 
cylinder, of an automatic valve device op 
erated by variations in train pipe pressure 
for controlling the supply of fluid to said 
application chamber, and valve means con 
trolled by said automatic valve device and 
operating under a sudden reduction in train 
pipe pressure for supplying fluid from an 
additional source to increase the braking 
effect in emergency applications. 

11. In a fluid pressure brake, the combi 
nation with a train brake pipe, an applica 
tion chambe', and valve mechanism gov 
erned by the application chamber pressure 
for controlling the supply of fluid to a 
brake cylinder. of an automatic valve de 
vice operated by variations in train pipe 
pressure for controlling the supply of fluid 

ty 

to said application chamber, a valve for stip 
plying fluid to increase the braking effect in 
emergency applications, a movable abut 
ment for operating said valve, and means 
controlled by said automatic valve device 
for venting air from said abutment to op 
erate the same upon a sudden reduction in 
train pipe pressure. 

12. In a fluid pressure brake, the combi 
nation with a train pipe, of an application 

70 

is 
valve mechanism comprising a piston sub 
ject to the opposing pressures of the brake 
cylinder and an application chamber and 
valves actuated by said piston for control: 
ling the admission and release of air from 
the brake cylinder and a valve device oper 
ated by a gradaal increase in train pipe 
pressure for operating said application 

graduated re valve mechanish to effect a 
lease of the brakes. 

13. In a fluid pressure brake, the combi 
nation with a train pipe, of an automatic 
valve davice operating in response to a 
gradual reduction in train pipe pressure 
for supplying fluid to a service brake cyl 
inder area, and a valve mechanism compris 

F 

go 

ing a valve for controlling the supply of 
fluid to an emergency brake cylinder area 
and a differential piston for operating said 
valve upon a sudden reduction in train pipe 
pressure. 

14. In a fluid pressure brake, the combi 
nation with a train pipe of an automatic 
valve device operating in response to a 
gradual reduction in train pipe pressure for 
supplying fluid to a service brake cylinder 
area, and a valve mechanism comprising a 
valve and a differential piston operating in 
an emergency application for supplying fluid 
from an additional source of fluid pressure 
to an emergency brake cylinder area. 

15. In a fluid pressure brake, the combi 
nation with a train pipe, of a valve mecha 
nism subject to the opposing pressures of 
the brake cylinder and a chamber for con 
trolling the supply of air to a service brake 
cylinder area upon a gradual reduction in 
train pipe pressure and a valve device op 
erating upon a sudden reduction in train 
pipe pressure for supplving fluid to an 
emergency brake cylinder area. w 

16. In a fluid pressure brake, the combi 
nation with a train pipe, of a chamber, a 

95 

05 

0. 

15 

valve mechanisla operated by varving the 
pressure in said chamber for controlling the 
release of air from the brake cylinder, and 

120 

in automatic valve device comprising a 
novable abutment, subject to train pipe 
pressure, a main valve and an auxiliary 
valve operated by said abutment upon a s 

gradual increase in train pipe pressure for . 
varying the pressure in said chamber to 
therebv effect a partial release of the brakes. 

17. In a fluid pressure brake, the combi 
nation with a train pipe and brake cylinder, i3. 
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Es 

of a chamber, a valve mechanism operated 
by a reduction in pressure in Said chamber 
for releasing air from the brake cylinder, 
arid an automatic valve device comprising a 
movable abutment subject to train pipe pres 
sure, a main valve and an auxiliary valve 
having a movement relative to the main 
valve and operated by said abutmeji; upon a 

0. 

5 

lease of air from the brake cylinder, and an 
automatic valve device comprising a mov- - bination with a train pipe, of an automatic 

valve device having a piston subject to the 

30 

gradual, increase in train pipe pressure for gradually reducing the pressure in said 
chamber to thereby effect a partial release of 
fluid from the brake cylinder. 

13. In a fluid pressure brake, the combi 
nation with a train pipe, brake cylinder, and 
a reservoir, of a valve mechanism subject to the opposing pressures of the brake cyl 
inder and a chamber for controlling the re 

able abutment subject to train, pipe. pres 
Sure, a main valve and an auxiliary valve 
mounted on and having a movement relative 
to the main valve and operated by said abut 
ment upon a graduai increase intain pipe 
pressure for releasing air from said cham 
ber and for supplying air from said reser 
voir to one side of the abutment. 

19. In a fluid pressure brake, the com 
bination with a train pipe, brake cylinder, 
aid a source of fluid pressure, of a valve mechanism subject to the opposing pres 

ling the release of air from said regulating 

5 

: binatien W 

sures of the brike cylinder and a regulat 
ing chainhet', a movable abutment subject to 
the opposing pressures of the train pipe 

5 and a pressure chamber for controlling the 
t; release of air from the brake cylinder, a w opposing pressures of the train pipe and a nain valve and an auxiliary valve having a 
movement, relative to the main valve and 
operated by said abutment upon a gradual 
increase in train pipe pressure for control 
chinber and the supply of air from said 
source of fluid pressure to the pressure 
chanbei side of said abutment. 

20. in a firid pressure brake, the com 
ith a train pipe, of an automatic 

Yalve device normally subject on opposite 
sides to finidisressure and operating upon a 
sudden resiliction in train pipe pressure on 
one side for affecting an emergency appli 

"cation of the takes and means for supply 
ing additional air to the opposite side of 
said val to enlargil (ty position. 

21. It fittid pressure brake, the con 
', binatio; viith a trait pipe, of an automatic 
side to train, pipe pressure arid operating 
upon a gradual reduction in train pipe 
pressure for &ffectin a service application v is 

2s, and pon se pressure for effecting an emer 

device to facilitate the mgyement 

g a piston subject on one. 

a sadden reduction 
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fluid under pressure to the opposite side of 
Said piston to thereby insure the full move 
ment of the parts to emergency position. 

22. In a fluid pressure brake, the com 
bination with a train pipe, of an automatic 
valve device subject to the opposing pres 
sures of the train pipe and a chamber and 
operating upon a gradual reduction in train 
pipe pressure to effect a service application 
of the brakes and upon a sudden reduction 
to effect an emergency application and 
means for venting air from the chamber 
side of said valve device upon movement 
beyond service position under a gradual re 
plying air to the chamber side of said valve 
device upon further movement under a sud 
den reduction in train pipe pressure. 

23. In a fluid pressure brake, the com 

d 
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duction in train pipe pressure and for sup- 80 

85 

opposing pressures of the train pipe and a ... 
pressure. chamber and operating upon a 
gradual reduction in train pipe pressure to 

90 effect a service application of the brakes 
and upon a sudden reduction in train pipe 
pressure to effect an emergency application 
of the brakes and means adapted to vent air from the pressure chamber in one posi 
tion to prevent movement to emergency 
position and to supply air to said pressure 
chamber in another position to facilitate the movement to emergency position. 

24. In a fluid pressure brake, the com 
bination with a train pipe, of an automatic 
valve device having a piston subject to the 
chamber and valve means operated by said 
piston and having a position for effecting a 
service application of the brakes and a posi 
tion for effecting an emergency application 

95 

10) 

105 

of the brakes and adapted to vent air to . 
said chamber in one position to prevent 
movement to emergency position and to 
supply air to said valve chamber in another 
positior, to facilitate movement to emer 
gency position. ... ', 

25. In a fluid pressure brake, 'the com 
bination with a train pipe, of a service brake 
cylinder, an application chamber, a valve 
mechanism governed by the pressure in said 
chamber for controlling the supply of air 
to the service brake cylinder, a emergenc 
brake cylinder, a valve device for control jing the supply of air to said emergency 
brake cylinder, an automatic valve device 
subject to the opposing pressures of the 
train pipe and a pressure chamber and op 
erating upon a gradual eduction in train 
pipe pressire to control the pressure in 
said application chamber and upon a sud 
den reduction in train pipe pressure to 
effect the operation of said emergency valve 
device. . . 

26. in a fluid pressure brake, the com 
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bination with a train pipe, of an applica 
tion chamber, a valve mechanism operated 

O 
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20 

25 

30 

by varying the pressure in said chamber 
for supplying air to the brake cylinder, a 
pressure chamber, an automatic valve de 
vice subject to the opposing pressures of 
said pressure chamber and the train pipe 
for controlling the pressure in said applica 
tion chamber, an additional chamber, nor 
mally at atmospheric pressure and means 
for connecting said additional chamber to 
the application chamber in making an ap 
plication of the brakes. 

27. In a fluid pressure brake, the com 
bination with a train pipe and brake cyl 
inder, of an application chamber, a valve 
mechanism operating upon an increase in 
pressure in said chamber, for supplying air 
to the brake cylinder, an additional cham 
ber and an automatic valve device operated 
by a reduction in train pipe pressure for 
supplying air to the application chamber 
and said additional chamber. 

28. In a fluid pressure brake, the combi 
nation with a train pipe and brake cylinder, 
of an application chamber, a valve mecha 
nism operating upon an increase in pressure 
in said chamber for supplying air to the 
brake cylinder, an additional chamber, an 
automatic valve device operating upon a 
reduction in train pipe pressure for supply 
ing air to both chambers, and means con 
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trolled by the movement of said yaive mech 
im for cutting off said additional cham 
8. . 

29. In a fluid pressure brake, the combina 
tion with a train pipe and brake cylinder, of 
an application chamber, a valve mechanism 
operating upon an increase in pressure in 
said chamber for supplying air to the brake 
cylinder, an additional chamber, an auto 
matic valve device subject to the opposing 
pressures of the train pipe and a pressure 
chamber for supplying air from the pres 
sure chamber to both the regulating cham 
ber and said additional chamber, and means 
operated by the Inovement of Said valve 
mechanism for closing communication from 
t pressure chamber to the additional cham 
el. 

30. In a fluid pressure brake, the combina 
tion with a train pipe, of a chamber, a valve 
mechanism subject to the opposing pressures 
of the brake cylinder and said chamber for 
controlling the supply of air to the brake 
cylinder, an automtic valve device operat 
ing upon a gradual reduction in train pipe 
pressure for supplying fluid to said chamber 
and upon a sudden reduction in train pipe 
pressure for venting fluid from the opposite 
side of said valve mechanism to maintain 
same in the position for Supplying air to 
the brake cylinder. 

65 
31. In a fluid pressure brake, the combi 

nation with a train pipe and brake cylinder, 

o 

of a chamber, a valve mechanism comprising 
a valve for controlling the supply of fluid to 
the brake cylinder, a movable abutment sub 
ject to the opposing pressures of the brake 
cylinder and said chamber for operating 70 
Same, means operated upon a gradual reduc 
tion in train pipe pressure for supplying 
fluid to said chamber and upon a E. g 
duction in train pipe pressure for supplying 
fluid to said chamber and for venting fluid 
from the opposite side of the abutment. 

82. In a fluid pressure brake, the combina 
tion with a valve mechanism comprising a 
valve for controlling the supply of air to the 
brake cylinder, an application chamber, and 
a differential piston for actuating said valve 
and having the larger head subject to the 
pressure of the application chamber and the 
smaller head to brake cylinder pressure, of 
means for connecting the space between the 
heads to the atmosphere upon a sudden re 
duction in train pipe pressure. n 

33. In a fluid pressure brake, a control -valve device comprising a main casing pro 
vided withoa plurality of faces having port 
connections, a plurality of valve mechanisms 

75 
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for controlling the brakes, each valve mech 
anism having a face with port connections 
adapted to register with the port connec 
tions of a corresponding face of the main 
casing, and means for securing each valve 
mechanism to its respective face on the 
casing. 

34. In a fluid pressure brake, the combi 
nation with a train pipe, of a control valve 
mechanism comprising a brake cylinder ap 
plication and release valve device constitut 
ing one unit, an equalizing valve device 
formed as a separate unit and operated by 
variations in train pipe pressure for control 
ling said application and release valve de 
vice, and a casing to which said units are 
detachably and separately applied. 

35. In a fluid pressure brake, the combina 
tion with a train pipe, of a control valve 
mechanism comprising a brake cylinder ap 
plication and release valve device constitut 
ing one unit, an equalizing valve device 
formed as a separate unit and operated by 
variations in train pipe pressure for con 
trolling said application and release valve 
device, a quick action valve mechanism con 
stituting another separate unit and operat 
ing upon a sudden reduction in train pipe 
pressure for venting air from the train pipe, 
and a casing to which said units are remov 
ably and separately secured. - 

36. In a fluid pressure brake, the combi 
nation with a train pipe, of a control valve 
mechanism comprising a brake cylinder ap 
plication and release valve device, an equal. 
izing valve device operated by variatiops in 
train pipe pressure for controlling said ap 
plication and release valve device, a quick 
action valve mechanism operating upon a 
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sudden reduction in train pipe pressure for 
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venting air from the train pipe, an emer 
gency valve mechanism operating upon a 
sudden reduction in train pipe pressure for 
effecting an application of the brakes at high 
pressure, and a casing to which said valve 
devices and said valve mechanisms are re 
movably secured. 

37. In a fluid pressure brake, a control 
valve device comprising a casing, a brake 
cylinder application and release valve mech 
anism, a by-pass valve mechanism for con 
trolling fluid to apply the brakes in an 
emergency, application, a train pipe vent 
valve mechanism, and chambers in said cas 
ing each adapted to contain one of said 
valve mechanisms. 

38. In a fluid pressure brake, the combi 
nation with a train pipe and a plurality of 
valve mechanisms for effecting the control 
of the brakes comprising an automatic valve 
device subject to variations in train pipe 
pressure, a train pipe vent valve mechanism, 
a valve mechanism for controlling fluid to 
apply the brakes in an emergency applica 
tion, and a brake cylinder application and 
release valve mechanism for controlling the 
brakes in service applications, of a casing to 
which said valve mechanisms are adapted to 
be separately attached. 

39. In a fluid pressure brake, the combi 
nation with a train pipe, a valve mechanism 
operating in response to variations in pres 
sure in an application chamber for supply 
ing air to apply the brakes and provided 
with a flanged section having gasket faces on 
opposite sides, and an automatic valve de 
vice subject to the opposing pressures of the 
train pipe and a pressure chamber, for con 
trolling the pressure in the application 
chamber and secured to one gasket face, of 
a casing secured to the other gasket face 
and containing the pressure chamber and 
the application chamber. 

40. In a fluid pressure brake, the combi 
nation. With a train pipe, an application 
chamber separated from the train pipe, and 
a valve device operated by variations in 
pressure in the application chamber for con 
trolling the supply of fluid to one brake 
cylinder area in a service application of the 
brakes, of means operating upon an emer 
gency application of the brakes to supply. 
fluid to a larger brake cylinder area. 

41. In a fluid pressure brake, the combi 
nation of a train pipe, a service brake cylin 
der, an extra brake cylinder, a reservoir on 
a car, and means actuated by a reduction in 
rain pipe pressure after equalization of 
the service brake cylinder with the reservoir 
on the car and arranged to establish connec 
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tion between a source of pressure and the 
extra brake cylinder. 

42. In a fluid pressure brake, the combi 
nation of a train pipe, a pair of brake cylin 
ders, a reservoir on a car, and means oper 
ative by reductions in train pipe pressure 
and arranged on service reduction of train 
pipe pressure to connect the reservoir on a 
car with one of said brake cylinders and 
upon reduction of train pipe pressure after 
full sérvice application to establish connec 
tion between a source of pressure and the 
other brake cylinder. 

43. In a fluid pressure brake, the combi 
nation of a train pipe, a pair of brake cylin 
ders, a reservoir on a car, means operative 
by reductions in train pipe pressure and ar 
ranged upon service reduction of train pipe 
pressure to connect the reservoir on a car 

65 

70 

75 

80 
with one of said brake cylinders and "g 
reduction of train pipe pressure after 
service application to establish connection 
between a source of pressure and the other 
brake cylinder, and supplementary means 
controlled by said main means and arranged to maintain brake cylinder pressure against 
leakage. . . . 

44. In a fluid pressure brake, the combi 
nation of a train pipe, a pair of brake cylin 
ders, a reservoir on a car, a valve mecha 
nism operative by variations in train pipe 

85 

90 

pressure and arranged upon service reduc 
tion in train pipe pressure to cause the ad 
mission of pressure from said reservoir to 
one of said braking cylinders and upon fur 
ther reduction in train pipe pressure after 
full service application to establish connec 

95 : 

tion between a source of pressure and the 
other brake cylinder. . 

45. In a fluid pressure brake, the combi 
100 

nation of a train pipe, a pair of brake cylin 
ders, a reservoir on a car, valve mechanism 
operative by variations in train pipe pres 
sure and arranged upon service reduction 
of train pipe pressure to cause the admission 
of pressure from said reservoir to one of. 
said brake cylinders and upon further re 
duction of train pipe pressure after full .. 
service application to establish connection 
between a source of pressure and the other 
brake cylinder, and a supplementary valve 
device actuated from the primary valve de 
vice and arranged to maintain the brake 
cylinder pressure against leakage. 

In testimony whereof I have hereunto set 
my hand. 

WALTER W. TURNER. 
Witnesses: 

Wv. M. CADY, 
A. M. CLEMENTs. . . 

105 

110 

15 

  


