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This invention relates to fluid pressure brake 
equipment and more particularly to the type 
adapted to operate upon a reduction in brake 
pipe preSSure to effect an application of the 
brakes. 

In Patent No. 2,031,213, issued to Clyde C. 
Farmer on February 18, 1936, a brake controlling 
Waive device is disclosed which comprises a serv. 
ice portion adapted to operate upon a service 

1) reduction in brake pipe pressure to effect a serv. 
ice application of the brakes, and an emergency 
portion adapted to operate along with the serv 
ice portion upon an emergency reductioi in 
brake pipe pressure to effect an emergency ap 

lis plication of the brakes. 

23 

The emergency portion of the brake control 
ling valve device comprises a piston subject to 
the opposing pressures of the brake pipe and a 
quick action chamber, and further comprises a 
main slide valve and an auxiliary slide valve 
mounted on said main slide valve, these slide 
valves being controlled by said piston. 
Upon a reduction in brake pipe pressure, the 

piston is adapted to first move the auxiliary slide 
Wave relative to the main Slide valve to a Service 
position in which a communication is established 
through which the pressure of fluid in the quick 
action chamber is adapted to be reduced as fast 
as brake pipe pressure reduces upon a Service re 
duction. So as to thereby prevent further move 
ment of said piston and auxiliary slide valve 
upon a service reduction in brake pipe pressure. 
This coinnunication is so restricted however as 
to prevent quick action chamber pressure reduc 
ing as fast as brake pipe pressure reduces upon 
an emergency reduction, so that upon an emer 
gency reduction in brake pipe pressure, a suffi 
cient differential of pressures is obtained on the 
piston to move the auxiliary slide valve past serv 
ice position to an emergency position for effect 
ing a sudden reduction in brake pipe pressure 
and thereby initiating an emergency application 
of the brakes on the train. 
The piston and auxiliary slide valve are. So 

designed as to be moved to Service position upon 
a small differential of pressures, such as 4 of a 
pound. In this position a Spring comes into ac 
tion which requires that the differential on the 
piston be increased a certain amount, such as .5 
of a pound, before the piston can move the aux 
iliary slide valve to emergency position. In other 
Words, a differential such as .9 of a pound is re 
quired on the emergency piston to move the aux 
iliary slide valve to emergency position. 
Under all normal conditions of operation, the 

(C. 303-83) 
emergency portion of the brake equipment Will 
operate in the manner and on substantially the 
pressure differentials above described. If, how 
ever, the resistance to movement of the piston 
should increase, due for instance to an accumu 
lation of foreign matter around the piston or for 
any other reason, to such a degree as to require 
a differential of say 9 of a pound to start the 
piston moving, it is possible that even upon a 
Service reduction in brake pipe pressure, the pis 
ton after it starts moving Will move the auxil 
iary slide valve straight through service position 
to the emergency position and thereby initiate 
an undesired emergency application of the brakes 
On the train. 
The principal object of the invention is to pro 

wide an improved emergency valve device or 
emergency portion for use with a brake control 
ling Valve device Such as above described, have 
ing means for obviating the possibility of ob 
taining an emergency application of the brakes 
upon a service reduction in brake pipe pressure. 
According to the invention the auxiliary slide 

valve and thereby its functions are removed from 
the energency portion above described, and a 
new valve device is added to the emergency por 
tion. The new valve device comprises a slide 
valve having the functions of the auxiliary slide 
Valve above described, and a flexible diaphragm 
subject to the opposing pressures of the brake 
pipe and quick action chamber is provided for 
operating the slide valve. Since a flexible dia 
phragm does not have sliding contact With a cyl 
inder. Wall as does a piston, an accumulation of 
foreign matter or the like which would cause 
failure of a piston to operate on the pressure 
differential desired will have no appreciable ef 
fect upon the diaphragm, hence the diaphragm 
Will always be operative by Substantially the dif 
ferential of pressures desired and thus obviate 
the possibility of obtaining an undesired emer 
gency. application of the brakes upon a service 
reduction in brake pipe pressure. 
Other objects and advantages will be apparent 

from the following more detailed description of 
the invention. 
In the accompanying drawing, the single figure 

is a diagrammatic view, mainly in Section, of a 
portion of a fluid pressure brake equipment em 
bodying the invention. 
The portion of the fluid pressure brake equip 

ment shown in the drawing is in general similar 
to the emergency portion of the equipment dis 
closed in the aforementioned pending applica 
tion, only those parts being shown, however, 
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2 
which are deemed necessary to a clear under 
standing of the invention. 
The portion of the fluid pressure brake, equip 

ment shown in the drawing comprises a pipe 
bracket upon one face of which is mounted an 
emergency Valve device 2. The pipe bracket 
has another face (not shown) upon which is 
adapted to be mounted a service valve device (not 
shown), and the bracket is adapted to be con 
nected by a pipe 3 to an auxiliary reservoir (not 
shown), by a pipe 4 to the usual pressure retain 
ing Valve device (not shown), by a pipe 5 to an 
emergency reservoir 6, by a pipe 7 to a brake cyl 
inder 8 and by a pipe 9 to the usual brake pipe 
i), in the same manner as disclosed in the afore 
mentioned patent. 
The emergency valve device 2 comprises a cas 

ing containing an emergency piston having at 
One side a chamber 2 connected to the brake pipe 

through passages 3 and 4 and pipe 9, and 
having at the opposite side a valve chamber 5 
connected to a passage f6 which leads to a quick 
action chamber 7. 
The piston is provided with a stem 8 the 

end of which is slidably mounted in a suitable 
bore in the casing. A slide valve 9 is contained 
in the valve chamber 5 and is disposed between 
a shoulder 2 formed on the back of the piston 
if and a shoulder 2 formed on the stem 8 so as 
to be operated by said piston. The distance be 
tween the shoulders. 28 and 2i is preferably, 
though not necessarily, somewhat greater than 
the length of the slide valve where adapted to 
be engaged by said shoulders to permit slight 
movement of the piston relative to the slide valve. 
A movable stop 22 surrounding the end of the 

piston stem 8 is slidably mounted in the casing 
and is subject to the pressure of a Spring 23 
adapted to urge said stop into engagement with 
a shoulder 24 formed in the casing. This stop is 
provided with a central opening through which 
the piston stem 8 freely extends, said stem being 
provided with an annular shoulder 25 adapted to 
engage said stop. 
A rocking pin 26 is provided for pressing the 

slide valve 9 against its seat. This pin extends 
through an opening 27 in the piston stem 8 So 
that one end engages the slide valve 9 in a re 
cess 28. The other end of pin 26 is provided with 
a head 29 engaging one side of a flexible dia 
phragm 3. The diaphragm 30 is normally sub 
ject on the opposite side to the pressure of fluid 
and a spring 3 in a chamber 32 which is in per 
manent communication with the emergency res 
ervoir 6 by way of passage 33, chamber 34, pas 
sages 35, 36 and 37 and pipe 5. 
The emergency valve device 2 further com 

prises a brake pipe went valve 38 contained in a 
chamber 39 which is connected to the brake pipe 

by way of passages 40, 4, 3, and 4 and pipe 
9. A piston 42 is connected to the vent valve 38 
by a stem 43 and is operative to move said vent 
valve out of engagement with a seat rib 44. A 
spring 45 is provided in chamber 39 and acts on 
the vent valve 38 for urging Same into sealing 
engagement with the seat rib 44. 
The piston 42 is open at one side to a cham 

ber 46 which is connected by a passage 47 to the 
seat of the slide valve 9 and at the opposite side 
to a chamber 48 which is open to the atmosphere 
through a passage 49. The piston 42 is provided 
with a restricted blow down timing port 50 con 
necting chambers 46 and 48 and a leakage groove 
5 is provided in the casing to connect chambers 
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46. and 48 when said piston is in its normal posi 
tion, as shown in the drawing. 
According to the invention, no auxiliary slide 

valve is associated with the slide valve 9 as is 
the case in the aforementioned pending applica 
tion, but the functions of said auxiliary slide 
valve are performed by a device 52 which is pref 
erably associated with the emergency Valve de 
vice 2. 
The device 52 comprises a flexible diaphragm 

53 having at one side a chamber 54 in constant 
communication with the brake pipe O by way 
of passage 55 and chamber 39 and at the opposite 
side a chamber 56 in constant communication 
through passage 57 with the emergency valve 
chamber 5 and hence with the quick action 
chamber through passage 6. 
A slide valve 58 is disposed in chamber 56 be 

tween spaced shoulders on a stem 59 which is se 
cured to the flexible diaphragm 53 and which is 
adapted to be operated thereby for shifting said 
slide valve on its seat. 
The stem, 59 extends through the diaphragm 

53 and is provided in chamber 56 with a foll 
lower plate 60 engaging one face of said dia 
phragm. A follower plate 6 is disposed over 
the stern 59 in engagement with the opposite 
face of Said diaphragm, and a nut 62 having 
Screw-threaded engagement with the stem is pro 
vided for clamping the follower plates 69 and 6 
to the diaphragm. 
Beyond the nut 62 the stem 59 is reduced in 

diarheter to form a stop for a spring seat 63, the 
reduced portion of the stem extending into and 
having sliding contact with the wall of a bore 
64 provided in the casing. 
A service spring 65 is interposed between the 

Spring seat 63 and the casing and is operative 
to bias the diaphragm 53 in a downward direc 
tion. Surrounding the service spring 65 is a mov 
able cup-shaped stop 66 between which and the 
casing is interposed an emergency spring 6. The 
stop 66 is provided with an annular collar 68 
adapted to engage a shoulder on the casing for 
defining the normal position of the inner end of 
the stop which is adapted to be engaged by the 
nut 62 to define the service position of the device. 
An annular rib 69 on the casing extends into 

the chamber 54 and is adapted to be engaged by 
the follower plate 6 for limiting deflection of the 
diaphragm 53 in one direction and thus define one 
position of the slide valve 58. A stop rib 70 may 
be provided in chamber 56 to be engaged by the 
follower plate 60 for defining the normal posi 
tion of the diaphragm 53 and valve 58, in which 
position these parts are shown in the drawing. 
In Operation, in order to initially charge the 

equipment with fluid under pressure, fluid under 
pressure is supplied to the brake pipe 3 in the 
usual Well known manner and from thence flows 
through pipe 9 and passage 4 to passage 3 from 
Whence it flows in a direction towards the left 
hand to the emergency piston chamber 2 and to 
wards the right hand to the service portion of the 
equipment (not shown) and also to passage 4. 
Fluid under pressure supplied to passage 4 flows 
therefrom through passage 40 to the went valve 
chamber 39 and from thence through passage 
55 to diaphragm chamber 54. 
With the parts of the emergency valve de 

Vice 2 in their normal position, as shown in the 
dra Wing, fluid under pressure supplied to piston 
chamber 2 flows through a restricted charging 
port to passage 6 and from thence in one 
direction to the quick action chamber 7 and in 
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2,087,624 
the opposite direction to the emergency valve 
chamber 5. From chamber 5 fluid under pres 
Sure flows through passage 3 to diaphragm 
chamber 55. In this manner the various cham 
bers of the device are charged to the pressure 
carried in the brake pipe. 
With the slide valve 3 in its normal position, 

as shown in the drawing, passage 47 is lapped 
thereby, so that the piston chamber 46 is at at 
in OSpheric pressure due to being open to the at 
mosphere through the port 59 and leakage groove 
S. As a consequence, the spring 45 is permitted 
to hold the vent valve 38 in sealing engagement 
With the seat rib A. 
When the pressures in the diaphragm cham 

bers 54 and 56 of the device 2 are equalized, the 
pressure of the service spiring 65 acts to hold the 
diaphragin 53 and slide valve 8 in their normal 
position as defined by the engagement of the foll 
lower plate 33 with rib i. 

he enilergency reservoir 6 is charged with fluid 
under pressure supplied to passage 2 by operation. 
of the Service portion of the equipment (not 
sincwn), while the brake cylinder 3 is normally 
vented to the atmosphere by Way of passage 3 
and through Said service portion, in the Same 
nanner as described in the aforementioned pend 
ing application, which however forms no part of 
the invention. 

If it is desired to effect a service application of 
the brakeS, a Service reduction in pressure in 
brake pipe is is effected in the usual well known 
mainner, and this reduction is transmitted through 
passages is and 3 to the energency piston cham 
ber 2 and to the service portion (not shown) of 
the device, and from passage 3 through pas 
Sages 4, 8, chamber 39 and passage 55 to di 
aphragni chainber 54. 

ihe Seiwice portion (not shown) of the device 
operates upon a reduction in brake pipe pressure 
to supply fluid under pressure to the brake cylin 
der 8 for effecting an application of the brakes 
in the same manner as described in the afore 
mentioned pending application. 
Upon a reduction in pressure in the brake pipe 

and consequently in the emergency piston cham 
ber 2 and diaphragm chamber 54, fluid under 
pressure in the quick action chamber 7 and con 
nected valve chamber 5 and diaphragm charin 
ber 56 cominences to fioW back to the energency 
piston chamber 2 through the charging port 
but this flow back is so restricted relative to 
the service rate of reduction in brake pipe pres 
Sure acting in chainber 5, that a Sufficient dif 
ferential gf pressures is promptly obtained on the 
diaphragm 53 to deflect said diaphragm upward 
ly against the opposing pressure of Spring 6 
to service position defined by engagement of the 
nut 62 with the end of the stop 66. 
This deflection of the diaphragm 53 moves the 

side valve 58 to a position in which a port 2 
therein registers with a passage 3 and through 
the communication thus established, filiid under 
pressure is verted from the quick action cham 
ber 7, valve chanber 5 and diaphragm cham 
ber 56 to the atmospheric passage 49 in the vent 
valve device and from thence to the atmosphere. 
This venting of fluid fron chambers 5, and 
56 is adapted to reduce the pressure therein at as 
fast a rate as the pressure in chambers 2 aid 
S$ reduces up-On a service reduction in brake pipe 
pressure so as to prevent a sufficient differential 
of pressures being obtained on the emergency 
piston to cause same to move the valve 9 
from its normal position, and on the diaphragm 

3 
it to cause it to continue movement past the 
Service position against the opposing pressure 
of the emergency Spring 6. 
When the pressure in the quick action chan 

ber , emergency valve chamber 5 and di 
aphragm; chamber 56 is reduced, in the manner 
just described, sufficiently with respect to the op 
posing brake pipe pressure in chamber 54, the 
service spring 65 deflects the diaphragm 53 down 
Wardly and thereby shifts the slide valve 58 back 
to its normal position thus limiting the reduction 
in pressure in these chambers to substantially 
that in the brake pipe. 

It Will be evident that regardless of the de 
gree of reduction in brake pipe pressure or the 
number of stages in which a reduction in brake 
pipe pressure is made, the diaphragm 53 and 
valve 53 will operate to effect a corresponding 
reduction in pressure in the quick action cham 
ber , valve chamber 5 and diaphragm cham 
ber 53. 
The diaphragm, 53. is preferably made sufi 

ciently large in area, as to be very sensitive to 
slight pressure differentials that is, sufficiently 
large as to be deflected by a differential of pres 
Sures considerably less than obtained upon ef 
fecting a service reduction in brake pipe pres 
sure. The service spring 65 is provided to act on 
the diaphragm with such force, added to the re 
Sistance of the diaphragm to deflection, as to 
peVert Such deflection on a reduction in brake 
pipe pressure at less than a service rate, which 
may occur due to feed. Valve fluctuations on the 
lcConnotive. By this construction, any variations 
in the differential required to defect the dia 
phragm by itself, such for instance as inay be 
due to hardening or softening of the material in 
the diaphragm, will be only a small percentage of 
the total force required to move the diaphragm 
against the service spring and therefore, this 
Construction may be depended upon to operate 
within a very small and permissible range either 
Way Of the exact differential desired. 

Furthermore, the engagement of the nut, 62 
With the novable Spring pressed stop 66 in serv 
ice position acts to prevent the valve 58 from over. 
traveling the service position, due for instance 
to inertia of the moving parts, thereby render 
ing Said diaphragm and slide valve positive in 
their service operation. 

If the emergency piston is sufficiently free 
in its bore, it may respond to a service reduction 
in brake pipe pressure and move towards the 
right hand until shoulder 29 engages the end of 
the slide valve 8 which, however, is designed to 
have such resistance to movement as to stop the 
pistOn fron moving furthcr upon a service re 
duction in brake pipe pressure. 

This movement of the piston relative to the 
slide valve 9 upon a service reduction in brake 
pipe pressure is desirable in that it will tend to 
keep the piston free in its bore and thereby ren 
der it somewhat more sensitive to an emergency 
reduction in brake pipe pressure. This relative 
movement closes communication between the 
charging port and piston chamber 2 as is 
desirable, but not essential, in effecting an emer. 
gency application of the brakes, as Will be here 
in after described. 

It will be noted that the flexible diaphragm 53 
is of greater diameter than the emergency piston 

| while the slide valve 58, which is adapted to 
be moved by said diaphragm, is smaller than the 
emergency slide valve 9 which the emergency 
piston f has to move. In other words the parts 
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of the device are so proportioned as to ensure 
their operation in the manner above described 
upon a Service reduction in brake pipe pressure. 
In order to effect a release of the brakes after 

a Service reduction in brake pipe pressure, the 
brake pipe pressure is increased in the usual man 
ner. Fluid under pressure then flows from the 
brake pipe to the service portion (not shown) 
of the device which operates to release fluid 
under pressure from the brake cylinder 8 in the 
manner described in the aforementioned pend 
ing application. Fluid under pressure is also sup 
plied from the brake pipe to the emergency valve 
device 2 and the device 52 and these devices be 
COne conditioned in the same manner as in ini 
tially charging the equipment. 

If it is desired to effect an emergency appli 
cation of the brakes, a Sudden reduction in brake 
pipe pressure is initiated by the brake valve de 
Vice or other Suitable means in the usual manner. 
The diaphragm 53 responds to the sudden re 

duction in brake pipe pressure in chamber 54 
and moves to service position in which fluid 
under pressure is vented from diaphragm cham 
ber 56 through port 2, and passage 3 to the 
atmosphere. This venting is so restricted by a 
choke 4 in passage 3 that the pressure in cham 
be 56 is not able to reduce as fast as the brake 
pipe pressure in chamber 54 is reducing, and con 
sequently the differential of pressures on the dia 
phragm 53 quickly increases to a degree suffi 
cient to overcome the pressure of spring 67 on 
the movable stop 66. The diaphragm 53 then 
defiects to emergency position defined by the en 
gagement of the follower plate 6 with the stop 
rib 69. It is desired to point out that the differ 
ential required to deflect the diaphragm 53 to 
emergency position is so quickly obtained upon 
an emergency reduction in brake pipe pressure 
that there will be no perceptible hesitation of 
said diaphragm in the service position during the 
movement to emergency position. 
This deflection of the diaphragm 53 moves the 

slide valve 58 past service position to emergency 
position in which a port 5 in the slide valve reg 
isters with a passage 76 leading to the went valve 
piston chamber 46. Through this communication 
fluid under pressure is supplied from the quick 
action chamber 7, valve chamber 5 and dia 
phragm chamber 56 to chamber 46 at a rate ex 
ceeding the venting capacity of leakage groove 5 
and the restricted port 50, so that a fluid pres 
sure is promptly built up in chamber 46 which 
Overcomes the brake pipe pressure plus that of 
spring 45 acting to seat the vent valve 33. As a 
result, the pistOn 2 is moved into Sealing engage 
ment with a gasket 76 and in so doing shifts the 
vent valve away from the seat rib 44. 
The unseating of the brake pipe vent valve 38 

permits fluid under pressure to rapidly flow from 
brake pipe () to the atmosphere through pipe 9, 
passages A, 3, 48, 4G, chamber 39, past the valve 
38 and from thence through the passage 49 to 
the atmosphere. The resultant Sudden reduc 
tion in brake pipe pressure effects the Operation 
of the valve device 52 on the adjacent car and 
in this manner quick emergency action is rap 
idly transmitted serially from car to car through 
out the train. 
The emergency piston may move upon the 

initiation of the reduction in brake pipe pressure 
to the position in which shoulder 2 on the stem 
engages the slide valve f9. Whether this occurs 
or not, when the brake pipe pressure in chamber 
2 becomes sufficiently reduced, the opposing 
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quick action chamber pressure in valve chamber 
5 moves the piston and thereby the slide 

valve 9 to emergency position as defined by the 
engagement of said piston with a gasket . 

In this position of the slide valve 9, a cavity 
78 therein connects the emergency reservoir pas 
sage 36 to the brake cylinder passage 3 which 
permits fluid under pressure to equalize from the 
emergency reservoir 6 into the brake cylinder 8. 
It will of course be understood that the service 
portion (not shown) of the device operates to 
Supply fluid under pressure to the brake cylinder 
8 in the manner described in the aforementioned 
pending application, and that the supply from 
the emergency reservoir to the brake cylinder is 
intended to provide the high emergency brake 
cylinder pressure desired. 
In emergency position of slide valve 9, pas 

Sage 47 is uncovered by the left hand end of said 
Valve and thus opened to valve chamber 5 and 
through this communication fluid under pressure 
is adapted to flow from the quick action chamber 
to the piston chamber 46, as well as by way of the 
device 52. 

Fluid thus Supplied to the piston chamber 46 
is gradually vented to the atmosphere through 
the port 59 in piston 42 to chamber 48 and from 
thence through the atmospheric passage 49. 
When the quick action chamber pressure act 

ing in diaphragm chamber 56 on diaphragm 53 
becomes reduced by flow through the port. 50 to 
a degree less than the opposing force of the 
emergency Spring 8, said spring deflects said 
diaphragm and consequently moves the slide 
valve 58 to service position, and then upon a still 
further reduction in pressure in chamber 56, the 
Service Spring 65 deflects said diaphragm and 
COn Sequently moves Said slide valve back to the 
normal position. This operation of the valve de 
vice 52 does not however, cut off the supply of 
fluid under pressure to the piston chamber 46 
Since such supply is maintained through passage 
47 from the valve chamber 5. 
The port 5 is So proportioned to the combined 

Volumes of the quick action chamber 7, emer. 
gency Valve chamber 5 and diaphragm chamber 
56, that fluid under pressure from said chambers 
Will maintain sufficient pressure on the pisten 42 
to hold the vent valve 38 open for a predetermined 
period of time sufficient to ensure complete vent 
ing of fluid under pressure from the brake pipe. 
At the expiration of this period of time, or when 
the pressure in chamber 43 becomes sufficiently 
reduced, Spring 45 acts to seat the vent valve so 
that the brake equipment may be recharged to 
effect a release of the brakes whenever it is so 
desired. As the vent valve 38 is seated, the piston 
42 is returned to its normal position in which the 
chamber 46 is additionally vented to the atmos 
phere through the leakage giroove 5 and through 
this groove and the port 5) any fluid under pres 
sure remaining in the quick action chamber 
and the chambers 4 and 56 is dissipated. 

It will be evident that if the emergency piston 
f is Sufficiently free in its bore to respond to the 

emergency reduction in brake pipe pressure im 
mediately after being initiated, it prevents back 
flow of fluid from the quick action chamber to 
the brake pipe thereby preventing the loss of 
fluid under pressure which it is desired be en 
ployed in holding the vent valve 38 open the pre 
determined period of time above described. If 
the piston fails to thus operate however, the 
sudden venting of fiuid under pressure from the 
brake pipe by the operation of the vent valve 38 
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provides a sufficient differential of pressures on 
Said piston to ensure the operation thereof to 
move the Slide valve 9 to emergency position and 
at the Sane time close communication through 
the feed port to the brake pipe. 

In effecting an emergency application of the 
brakes On a train it is first desirable to suddenly 
vent fluid under pressure fron the brake pipe as 
quickly as possible and it will be noted that this 
is accomplished by the device 52 on each car of 
the train which will operate on a small differen 
tial of pressures obtained upon initiating an 
energency reduction in brake pipe pressure. 
This device S2 Will operate at all tinnes as intended 
Since it is controlled by a flexible diaphragm of 
relatively large area as compared to that of the 
Seating face of the slide valve 5S, and the flexible 
diaphragm can itself be depended upon to re 
spond to the differential of pressures desired re 
gardless of changes in the internal resistance of 
the diaphragm or of such accumulations of 
foreign matter around the diaphragm as will be 
encountered in Service. It, Will be evident that 
the sudden venting of fiuid under pressure from 
the brake pipe is not dependent upon the opera 
tion of the piston : , but this sudden venting of 
the brake pipe will ensure a sufficient differential 
On Said pistOn to cause Saline to operate, that is, 
if said piston does not move the slide valve 9 to 
emergency position when a differential of say 
three pounds is obtained thereon, the differential 
will be increased to many times the three pounds 
or until Sufficient is obtained to overcome the 
Static resistance to movement of the piston 
and/or the slide valve 9 and thus cause same to 
move to their emergency position. 

In order to effect a release of the brakes after 
an emergency application, fluid under pressure 
is supplied to the brake pipe and from thence 
flows to the energency piston Chamber 2 and 
to the diaphragm chamber 54. 
Adjacent the locorinotive of the train this in 

crease in brake pipe pressure is initially rapid 
and promptly provides sufficient differential of 
pressures on the emergency piston to move said 
piston away from the gasket into engagement 
With the slide valve 9 and then moves said Slide 
valve back to the normal position as defined by 
the engagement of shoulder 25 on the piston Stern 

8. With the movable stop 22. In this position the 
port is open but its flow capacity is so re 
stricted, that the differential of pressures on the 
piston promptly increases to a degree sufficient 
to overcome the pressure of Spring 23 on the 
movable stop 22 whereupon, the piston moves the 
stop 22 and consequently the slide valve 9 to a 
back dump position as defined by the engagement 
of said piston with the casing. 
In this back dump position, the cavity 78 con 

nects the brake cylinder passage 3 to a passage 
9 which permits fluid under pressure to flow 
from the brake cylinder 8 back into the brake 
pipe 3 by Way of pipe 7, passage 73, cavity 78, 
passage 9, past two serially arranged check 
valves 8 and 3, passages 82, 40, 4, 3, 4, and 
pipe 9. Fluid under pressure from the brake cyl 
inder 8 is thus permitted to substantially equal 
ize into the brake pipe, and at this time the 
auxiliary reservoir (not shown) is in Communi 
cation with the brake cylinder through the Serv 
ice portion (not shown) of the device so that 
fiuid under pressure therein also equalizes back 
into the brake pipe as fully described in the 
aforementioned pending application. 
This back dumping of fluid into the brake pipe 

a effects a sudden local increase in brake pipe 

5 
preSSure and causes the Operation of the emer 
gency Valve device on the adjacent car to cause 
like back dump operation, and in this manner 
this back dump operation is serially transmitted 
from car to car throughout a train which re 
Sults in a rapid increase in brake pipe pressure. 

After the back dump operation, fuid under 
preSSure Supplied to the brake. pipe at the loco 
motive continues to increase the pressure in the 
brake pipe until eventually the service portion 
of the equipment operates to release fuid under 
pressure froin the brake cylinder thereby re 
leasing the brakes as described in the afore 
nientioned pending application. V 

In the energency valve device 2, fluid under 
pressure froin the piston chamber 2 flows 
through the port to the emergency valve cham 
ber 5, the quick action chamber 7 and dia 
phragm chamber 58. When the pressure in the 
emergency Valve chamber 5 is thus increased 
sufficiently the pressure of spring 23 on the stop 
22 moves said stop and thereiby the piston and 
Slide valve S back to their normal position, as 
ShOWn in the drawing, following which the equip 
ment becomes charged to the pressure carried in 
the brake pipe in the same manner as described 
in Connection. With the initial charging of the 
equipment. 

It Will be evident that since both diaphragm 
chambers 54 and 56 are completely vented in 
effecting an emergency application of the brakes 
Which permits spring 65 to deflect the diaphragm 
53 into engagement with stop rib e, and further 
since upon effecting a release of the brakes after 
an emergency application the pressure in the 
brake pipe chamber 53 is increased ahead of the 
pressure in chamber 56, the device 52 does not 
move upon effecting a release of the brakes. 

If for any reason the pressure in the emergency 
Valve chamber 5 should increase above that in 
the energency reservoir 6 while effecting a re 
lease of the brakes, this pressure acts to unseat 
the check valves 83 and 84 and be thus dissipated 
into the emergency reservoir 6 which is of rela 
tively large Volume and thus able to prevent the 
chamber 5 from becoming charged to a pressure 
exceeding substantially that normally carried in 
the brake pipe. 

It will be noted that in effecting an emergency 
application of the brakes, the lost motion be 
tween the piston f and slide valve 9 permits the 
piston to move first relatively to the valve, and 
also in effecting a release of the brakes after an 
emergency application said lost motion permits 
the piston to first move away from the gasket 

7 and then pick up said slide valve. This is 
desirable because it permits the piston to be free 
in its bore before picking up the slide valve which 
better ensures the slide Valve being operated on 
the differential desired, and it is particularly 
desirable in releasing the brakes after an emer 
gency application in that it permits the piston to 
more readily move out of sealing engagement 
With the gasket and thereby become exposed 
over its full area, to brake pipe pressure Which 
ensures more prompt in ovement of the slide 
valve to back dump position and thereby accel 
erates the release of the brakes. 

It will now be noted that in accordance with 
the invention, a device is provided which will 
operate to prevent an undesired emergency ap 
plication of the brakes upon a service reduction 
in brake pipe pressure, and which will respond to 
an emergency reduction in brake pipe pressure to 
provide the desired rapid serial venting of fluid 
under pressure from the brake pipe for effecting 
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6 
an emergency application of the brakes on a 
train, and it will be further noted that this device 
will operate upon substantially the pressure dif 
ferentials desired since its operation is substan 
tially independent of foreign matter which may 
accumulate in the equipment and substantially 
independent of changes in the physical condition 
of the device. 
While One illustrative embodiment of the in 

vention has been described in detail, it is not my 
intention to limit its scope to that embodiment 
or otherwise than by the terms of the appended 
claims. 

Having now described my invention, what I 
claim as new and desire to secure by Letters 
Patent, is: 

1. In a fluid pressure brake, in combination, a 
brake pipe, a quick action chamber, a movable 
abutment subject to the opposing pressures of 
said brake pipe and chamber, a valve movable by 
said abutment upon a reduction in brake pipe 
pressure to either a service or an emergency posi 
tion according to the rate of Said reduction, 
means operative in Service position. Of Said valve 
to reduce the pressure in Said chamber at a Serv 
ice rate, spring means operative only to oppose 
movement of Said Valve past Service position to 
emergency position, and other spring means op 
erative to oppose the initial movement of said 
valve upon a reduction in brake pipe pressure at 
a rate leSS than a Service rate. 

2. In a fluid pressure brake, in combination, a 
brake pipe, a quick action chamber, a movable 
abutment subject to the opposing pressures of 
said brake pipe and chamber, a valve movable 
by Said abutinent upon a reduction in brake pipe 
pressure from a normal position to either a serv 
ice or an emergency position according to the 
rate of said reduction, means operative only to 
prevent movement of said valve to emergency 
position upon a Service reduction in brake pipe 
pressure, and spring means operative to prevent 
movement of said Valve from normal position 
upon a reduction in brake pipe pressure at a rate 
less than a Service rate. 

3. In a fluid pressure brake, in combination, a 
blake pipe, a quick action chamber in communi 
cation. With Said brake pipe through a restricted 
port, a valve having a Service position for venting 
fluid under preSSure from Said chamber at a rate 
corresponding to a Service rate of reduction in 
brake pipe pressure and having an emergency 
position, a movable abutment subject to the 
opposing pressures of Said brake pipe and cham 
ber and operative by the differential established 
between said opposing pressures upon a service 
reduction in brake pipe pressure to move said 
valve to said service position and by the differen 
tial established upon an emergency reduction in 
brake pipe pressure to move said valve to emer 
gency position, Spring means acting on said abut 
ment whereby a predetermined differential of 
preSSures is required to initially actuate said 
abutment to thereby move said valve to service 
position, and other Spring means operative to act 
on said abutment only after movement of said 
valve to service position whereby an increase in 
the differential of pressures is required to actu 
ate Said abutment So as to move the said valve to 
energency position. 

4. In a fluid pressure brake, in combination, a 
brake pipe, a quick action chamber in communi 
cation with said brake pipe through a restricted 
port, a Valve having a service position for vent 
ing fluid under pressure from said chamber at a 
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rate corresponding to a service rate of reduction 
in brake pipe pressure and having an energency 
position, a movable abutment subject to the 
opposing pressures of said brake pipe and cham 
ber and operative by the differential established 
between said opposing pressures upon a Service 
reduction in brake pipe pressure to move Said 
valve to said service position and by the differ 
ential established upon an emergency reduction 
in brake pipe pressure to move Said Valve to 
emergency position, spring means operative to 
define said service position and the differential 
of pressures required on said abutment for mov 
ing said valve to said emergency position, and 
other spring means constantly acting on Said 
abutment and operative to define the differential 
of pressures required on said abutment for mov 
ing said valve to service position. 

5. In a fluid pressure brake, in coin bination, a 
brake pipe, a quick action chamber, a brake pipe 
vent valve device operative to effect Sudden vent 
ing of fluid under pressure from said brake pipe, 
a flexible diaphragm subject to the opposing 
pressures of said brake pipe and chamber, a 
valve movable by said diaphragm to an emer 
gency position upon an emergency reduction in 
brake pipe pressure for effecting the operation 
of said vent waive device, valve means for effect 
ing an energency application of the brakes, and 
a piston subject to the opposing pressures of Said 
brake pipe and chamber and operative upon Sud 
den venting of fluid under pressure from the 
brake pipe for effecting the operation of said 
valve means. 

6. In a fluid pressure brake, in combination, a 
brake pipe, a quick action chamber, a brake pipe 
vent valve device operative to effect Sudden vent 
ing of fluid under pressure from said brake pipe, 
a flexible diaphragm subject to the opposing 
pressures of said brake pipe and chamber, a 
valve movable by said diaphragm to an emer 
gency position upon an emergency reduction in 
brake pipe pressure for supplying fluid under 
pressure for effecting the operation of said vent 
valve device, valve means for effecting an ener 
gency application of the brakes and for also 
supplying fluid under pressure to said went valve 
device to effect the operation thereof, and a pis 
ton controlled by the opposing pressures of said 
brake pipe and chamber and operative upon 
sudden wenting of fluid under pressure from the 
brake pipe for operating said valve means. 

7. In a fluid pressure brake, in combination, 
a brake pipe, a quick action chamber, a brake 
pipe vent valve device operative by fluid under 
pressure to effect sudden venting of fluid under 
pressure from said brake pipe, a flexible dia 
phragm subject to the opposing pressures of said 
brake pipe and chamber, a valve movable by said 
diaphragm to an emergency position upon an 
emergency reduction in brake pipe pressure for 
supplying fluid under pressure from said cham 
ber to said went valve device, valve means for 
effecting an emergency application of the brakes 
and for also supplying fluid under pressure from 
said chamber to said went valve device, and a 
piston controlled by the opposing pressures of 
said brake pipe and chamber and operative upon 
Sudden wenting of fluid under pressure from the 
brake pipe for Operating said valve means. 

8. In a fluid pressure brake, in combination, 
a brake pipe, a quick action chamber, a brake 
pipe went valve device operative by fluid under 
pressure to effect sudden venting of fluid under 
pressure from Said brake pipe, a flexible dia 
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phragm subject to the opposing pressures of said 
brake pipe and chamber, a valve movable by said 
diaphragm to an emergency position upon an 
emergency reduction in brake pipe pressure for 
Supplying fluid under pressure fron said chann 
ber to operate said Went Valve device, Valve 
means for effecting an emergency application 
of the brakes and for also supplying fluid under 
pressure from said chamber to operate said went 
valve device, means for gradually venting the 
fluid supplied to said went valve device and there 
by the fluid under pressure fron said quick ac 
tion chamber, and a piston controlled by the 
opposing pressures of said brake pipe and cham 
ber and operative upon sudden venting of fluid 
under pressure from the brake pipe for operating 
Said valve means. 

9. In a fluid pressure brake, in combination, a 
brake pipe, a quick action chamber, a valve op 
erative to effect, an emergency application of the 
brakes, a piston subject to "the Opposing pres 
sures of said brake pipe and chamber and oper 
ative when a predeterinined differential is es 
tablished between the pressures in Said brake 
pipe and chamber upon a reduction in brake 
pipe pressure to effect the operation of said valve, 
another valve movable to a service position upon 
a service rate of reduction in brake pipe preSSure 
to open a communication to reduce the pressure 
in said chamber at a corresponding rate and 
movable to an emergency position upon an 
emergency reduction in brake pipe pressure to 
open another communication to effect said pre 
determined differential of preSSures, and a flexi 
ble diaphragm subject to the Cpposing pieSSures 
of said brake pipe and chamber and operative 
upon a reduction in brake pipe preSSLle to move 
said other valve to either said service position 
G: energency position according to the rate of 
said reduction in brake pipe pressure. 

10. In a fluid pressure brake, in combination, 
a brake pipe, a quick action chamber, a Valve 
operative to effect an emergency application of 
the brakes, a piston Subject to the opposing pres 
sures of said brake pipe and chamber and Oper 
ative when a predetermined differential is es 
tablished between the pressures in Said brake 
pipe and chamber upon a reduction in brake pipe 
pressure to effect the operation of said valve, 
another valye movable to a service position upon 
a service rate of reduction in brake pipe pressure 
to reduce the pressure in Said chainber at a, 
corresponding rate and movable to an emer 
gency position upon an emergency reduction in 
brake pipe pressure to effect said predetermined 
differential of pressures, a flexible diaphragm 
subject to the opposing pressures of said brake 
pipe and chamber and operative to move said 
valve to either said service position Gr said ener 

60 gency position according to the rate of reduc 
tion in brake pipe pressure, a Spring acting on 
said diaphragm for preventing movement there 
of upon a reduction in brake pipe pressure at 
a rate less tihail a Service iate, and another 
Spring adapted to act on said diaphragm in serv 
ice position of Said other Valve for defining said 
Service position. 

11. In a fluid pressure brake, in combination, a 
brake pipe, a quick action chamber, a valve op 
erative to effect an einergency application of the 
brakes, a piston Subject to the opposing pressures 
of said brake pipe and chamber for operating 
said valve, valve means nowable to a service posi 
tion for establishing a communication for vent 
ing fluid under pressure fron said chamber at a 
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Service rate to prevent operation of said piston 
upon a service rate of reduction in brake pipe 
pressure and movable to an energency position 
upon an emergency reduction in brake pipe pres 
Sure for establishing another communication to 
effect a sufficient reduction in brake pipe pressure 
to cause said piston to operate said valve, and a 
flexible diaphragm subject to the opposing pres 
Sures of said brake pipe and chamber and oper 
ative to effect in ovement of said valve means to 
either said Service position or said emergency po 
sition in accordance with the rate of reduction 
in bake pipe pressure. - 

12. In a fluid pressure brake, in combination, a 
brake pipe, a brake pipe vent valve device opera 
tive to effect a sudden wenting of fiuid under 
preSSure fron said brake pipe, a quick action 
chamber, an emergency slide valve movable to a 
position for Venting fluid under pressure from 
Said quick action chamber to Said vent valve de 
Vice for effecting the operation thereof and also 
Operative in said position to effect an emergency 
application of the brakes, a piston subject to the 
Opposing pressures of said brake pipe and cham 
ber and operative upon a reduction in brake pipe 
pressure when a predetermined differential is 
established between the pressures in said brake 
pipe and chamber to move said slide waive to said 
position, a valve operative upon a service rate of 
reduction in brake pipe pressure to effect a corre 
Sponding rate of reduction in pressure in said 
Chaibar to prevent obtaining said predetermined 
differential of pressures and operative upon an 
emergency rate of reduction in brake pipe pres 
Slire to effect the operation of said went valve 
device to establish said predetermined differen 
tial of pressures, and a flexible diaphragm sub 
ject to the opposing pressures of said brake pipe 
and chamber and operative to effect the opera 
tion of said valve in accordance with the rate of 
reduction in brake pipe pressure. 

13. In a fluid pressure brake, in combination, a 
brake pipe, a brake pipe went valve device opera 
tive to effect a sudden venting of fiuid under 
preSSure from said brake pipe, a quick action 
chamber, an emergency side waive movable to a 
position for venting fluid under pressure from 
Said quick action chamber to said went valve de 
Vice for effecting the operation thereof and also 
operative in said position to effect an energency 
application of the brakes, a piston subject to the 
Cpposing pressures of said brake pipe and cham 
ber and operative upon a reduction in brake pipe 
pressure when a predetermined differential is 
established between the pressures in said brake 
pipe and chamber to move said slide valve to 
Said position, a valve operative upon a service 
rate of reduction in brake pipe pressure to effect 
a corresponding rate of reduction in pressure in 
said chamber to prevent obtaining said predeter. 
mined differential of pressures and operative 
upon an emergency rate of reduction in brake 
pipe pressure to effect the operation of said went 
Valve device to establish said predetermined dif 
ferential of pressures, a flexible diaphragm sub 
ject to the opposing pressures of Said brake pipe 
and chamber and operative upon a reduction in 
brake pipe pressure to effect the operation of said 
Waive in accordance With the rate of said reduc 
tion, a spring for preventing movement of Said 
diaphragm upon a reduction in brake pipe pres 
sure at a rate less than a service rate, and another 
spring operative to define the position of said 
Valve for effecting a service reduction in pressure 
in said chamber. 
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14. In a fluid pressure brake, in combination, a 

brake pipe, a brake pipe vent valve device opera 
tive to effect Sudden Venting of fluid under pres 
sure from said brake pipe, a quick action cham 
ber, valve means operative upon a service rate of 
reduction in brake pipe pressure to effect a corre 
sponding rate of reduction in pressure in said 
chamber and upon an emergency rate of reduc 
tion in brake pipe pressure to supply fluid under 
pressure from said chamber for effecting the op 
eration of said vent valve device, a valve opera 
tive to supply fluid under pressure from Said 
chamber to said vent valve device for also effect 
ing the operation thereof and for at the same 
time effecting an emergency application of the 
brakes, a piston subject to the opposing preSSures 
of said brake pipe and chamber and Operative 
upon sudden venting of fluid under pressure 
from said brake pipe to effect the operation of 
said valve, and a flexible diaphragm also subject 
to the opposing pressures of said brake pipe and 
chamber and operative to operate Said. Wave 
means in accordance with the rate of reduction 
in brake pipe preSSure. 

15. In a fluid pressure brake, in combination, a 
brake pipe, a brake pipe vent valve device Opera 
tive to effect sudden venting of fluid under preS 
sure from said brake pipe, a quick action cham 
ber, valve means operative upon a service rate of 
reduction in brake pipe pressure to effect a cor 
responding rate of reduction in pressure in Said 
chamber and upon an emergency rate of reduc 
tion in brake pipe pressure to Supply fluid under 
pressure from said chamber for effecting the 
operation of said vent valve device, a valve opera 
tive to supply fluid under pressure from Said 
chamber to said vent valve device for also effect 
ing the operation thereof and for at the same 
time effecting an emergency application of the 
brakes, a piston subject to the Opposing pres 
sures of said brake pipe and chamber and Opera 
tive upon sudden venting of fluid under pressure 
from said brake pipe to effect the operation of 
said valve, a flexible diaphragm also subject to 
the opposing pressures of said chamber and Op 
erative to operate said valve means in accordance 
with the rate of reduction in brake pipe preSSure, 
a spring acting on said diaphragm for preventing 
operation thereof upon a reduction in brake pipe 
pressure at a rate less than a service rate, and 
another spring operative to define the position 
of said valve means for effecting a Service reduc 
tion in pressure in said chamber and for Opposing 
movement of said valve means to the position 

5 for supplying fluid under pressure from Said 
chamber to effect operation of Said Went Valve 
device, said springs being operative when the 
pressure in said chamber is reduced below the 
opposing pressure of said springs to Operate Said 
valve means to close the communication Con 
trolled thereby from said chamber to Said vent 
valve device. 

16. In a fluid pressure brake, in combination, a 
brake pipe, a brake pipe vent valve device oper 
ative to effect sudden venting of fluid under pres 
sure from said brake pipe, a quick action cham 
ber, valve means operative to effect an emergency. 
application of brakes, a piston Subject to the Op 
posing pressures of said brake pipe and chamber 
and operative when a predetermined differential 
of pressures is established between said brake 
pipe and chamber upon a reduction in brake pipe 
pressure to operate said valve means, a flexible 
diaphragm subject to the opposing pressures of 
said brake pipe and chamber, and a valve device 

under pressure to said vent valve 
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independent of said valve means operative by 
said diaphragm upon a service rate of reduction 
in brake pipe pressure to effect a corresponding 
rate of reduction in pressure in said chamber for 
preventing movement of said piston and thereby 
Said valve means upon a service reduction in 
brake pipe pressure, and operative upon an em 
ergency reduction in brake pipe pressure to effect 
operation of said brake pipe went valve device to 
provide said predetermined differential of fluid 
preSSures. 

17. In a fluid pressure brake, in combination, a 
brake pipe, a quick action chamber, valve means 
Operative to effect an emergency application of 
the brakes, a piston subject to the opposing pres 
Sures of said brake pipe and chamber and oper 
ative when a predetermined differential is ob 
tained between the pressures in said brake pipe 
and chamber upon a reduction in brake pipe 
preSSure to Operate Said valve means, a brake 
pipe went valve device operative to effect sudden 
venting of fluid under pressure from said brake 
pipe to provide said predetermined differential 
Of pressures, a valve Operative upon a Service rate 
of reduction in brake pipe pressure to reduce the 
pressure in said chamber at a corresponding rate 
and upon an emergency rate of reduction in 
brake pipe pressure to effect the operation of 
said brake pipe vent valve device, and a flexible 
diaphragm of greater area than said piston and 
subject to the opposing pressures of said brake 
pige and chamber for operating Said valve. 

i8. In a fluid pressure brake, in combination, 
a brake pipe, a quick action chamber, a brake 
pipe vent valve device operative to effect a Sudden 
reduction in brake pipe pressure, a piston Sub 
ject to the opposing pressures of said brake pipe 
and chamber, valve means operated by Said pis 
ton upon a sudden reduction in brake pipe pres 
sure to supply fluid under pressure from Said 
quick action chamber to Operate said Went Valve 
device and to also effect an emergency applica 
tion of the brakes, a flexible diaphragm of larger 
area than said piston and Subject to the oppoS 
ing pressures of said brake pipe and chamber, 
and valve means operative by said diaphragm up 
On a Service rate of reduction in brake pipe pres 
sure to reduce the pressure in said chamber at a 
corresponding rate and upon an emergency re 
duction in brake pipe pressure to supply fluid 
under pressure to said went Valve device for 
effecting the operation thereof. 

19. In a fiuid pressure brake, in combination, 
a brake pipe, a quick action charinber, a brake 
pipe vent valve device operative to effect a Sud 
den reduction in brake pipe pressure, a piston 
subject to the opposing pressures of said brake 
pipe and chamber, waive means Operated by said 
piston upon a Sudden reduction in brake pipe 
pressure to supply fluid under pressure from 
said quick action chamber to operate said vent 
valve device and to also effect an emergency ap 
plication of the brakes, a flexible diaphragm of 
larger area, than said piston and Subject to the 
opposing pressures of said brake pipe and cham 
ber, valve means operative by said diaphragm 
upon a service rate of reduction in brake pipe 
pressure to reduce the preSSure in Said chamber at 
a corresponding rate and upon an emergency re 
duction in brake pipe pressure to Supply fluid 
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20. In a fluid pressure brake, in combination, 

a brake pipe and an emergency valve device com 
prising a brake pipe Vent Valve device operative 
to effect an emergency reduction in brake pipe 
preSSure, a slide valve having a normal position 
and movable therefrom to another position for 
effecting an emergency application of brakes and 
for supplying fiuid under pressure from a quick 
action chamber to Said went Wave device for 
effecting the operation thereof, a piston Subject 
to the opposing pressures of said brake pipe and 
charaber and operative upon an emergency re 
duction in brake pipe pressure to move Said Waive 
from said normal position to said other position, 
another slide Valve having a normal position and 
novable therefrom to a Service position for re 
ducing the pressure in said chamber at a rate 
corresponding to a service rate of reduction in 
brake pipe pressure, and movable further to an 
emergency position for Supplying fluid under 
pressure from said chamber to said went valve de 
vice for effecting the operation thereof, and a 
movabie abutment operative to move said other 
Side valve to Service position upon a Service re 
duction in brake pipe pressure and to emergency 
position upon an emergency reduction in brake 
pipe pressure, the area, of Said movable abutment 
being so proportioned to the size of the slide valve 
operative thereby as to move same upon a less 
differentia between brake pipe and quick action 
chambei pressures than required on said piston 
to move its side WallWe. 
2. In a fluid pressure brake, in combination, 

a brake pipe and an emergency Valve device Com 
prising a brake pipe went valve device Operative 
to effect, an emergency reduction in brake pipe 
pressure, a slide valve having a normal position 
and Inovable therefrom to another position for 
effecting an emergency application of brakes 
ai for supplying fluid under pressure from a 
quick action chamber to said vent valve device 
for effecting the operation thereof, a piston Sub 
ject to the opposing pressures of said brake pipe 
and chamber and Operative upon an energency 
reduction in brake pipe pressure to move Said 
valve from said normal position to Said other 
position, another slide valve having a normal 
position and movable therefrom to a service posi 
tion for reducing the pressure in said chamber at 
a rate corresponding to a service rate of reduc 
tion in brake pipe pressure, and novable further 
to an emergency position for Supplying fluid 
under pressure from said chamber to Said vent 
waive device for effecting the operation thereof, 
and a flexible diaphragm subject to the Opposing 
pressures of said brake pipe and chamber and 
operative upon a service reduction in brake pipe 
pressure to move said other slide valve to Service 
position and upon an emergency reduction in 
brake pipe pressure to move said other Slide valve 
to emergency position. 

22. In a fluid pressure brake, in Combination, 
a brake pipe and an emergency Vaive device com" 
prising a brake pipe vent valve device Operative 
to effect, an emergency reduction in brake pipe 
pressure, a slide valve having a normal position 
and movable therefrom to another position for 
effecting an emergency application of brakes and 
for supplying fluid under pressure from a quick 
action chamber to said vent valve device for ef 
fecting the operation thereof, a piston Subject 
to the opposing pressures of Said brake pipe and 
chamber and operative upon an emergency re 
duction in brake pipe pressure to move Said valve 
from said normal position to Said other position, 
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another slide valve having a normal position and 
movable therefron to a Service position for re 
ducing the pressure in said chamber at a rate 
corresponding to a service rate of reduction in 
brake pipe pressure, and movable further to an 
emergency position for supplying fiuid under 
pressure from said chamber to said vent valve 
device for effecting the operation thereof, and 
a flexible diaphragm subject to the opposing press 
Sures of Said brake pipe and chamber and Oper 
ative upon a service reduction in brake pipe pres 
Sure to move said other slide Valve to Service 
position and upon an emergency reduction in 
brake pipe pressure to move said other slide 
valve to emergency position, said diaphragm be 
ing of relatively large area with respect to the 
force required to move its slide valve as com 
pared to the area of Said piston with respect to 
the force required to move its slide valve. 

23. In a fluid pressure brake, in combination, 
a brake pipe and an energency valve device com 
prising a brake pipe Vent Waive device operative 
to effect an emergency reduction in brake pipe 
pressure, a slide valve having a normal position 
and movable therefrom to another position for 
effecting an emergency application of brakes and 
for Supplying fluid under pressure from a quick 
action chamber to said went Valve device for ef 
fecting the operation thereof, a piston Subject 
to the opposing pressures of Said brake pipe 
and chamber and operative upon an emergency 
reduction in brake pipe pressure to move said 
Valve from Said normal pOsition to said other po 
Sition, another slide valve having a normal posi 
tion and nowable therefrom to a Service position 
for reducing the pressure in said chamber at a 
rate corresponding to a service rate of reduction 
in brake pipe pressure, and movable further to 
an emergency position for Supplying fluid under 
pressure from said chamber to said went valve de 
vice for effecting the operation thereof, and a 
flexible diaphragin Subject to the opposing pres 
Sures of Said brake pipe and chamber and oper 
ative pot a service reduction in brake pipe 
preSSure to move Said other slide valve to Service 
position and upon an emergency reduction in 
brake pipe pressure to move said other slide valve 
to emergency position, said diaphragm, being of 
Such area, with respect to the force required to 
move Said other slide valve as to be able to move 
same upon a differential between brake pipe and 
quick action chamber pressures less than obtained 
upon a Service reduction in brake pipe pressure, 
and a Spring acting On Said diaphragm to prevent 
movement thereof upon a reduction in brake pipe 
pressure at a rate leSS than a Service rate. 

24. In a fluid pressure brake, in combination, a 
brake pipe and an emergency valve device com 
prising a brake pipe went Valve device operative 
to effect an emergency reduction in brake pipe 
pressure, a slide Valve having a normal position 
and movable therefrom to another position for 
effecting an emergency application of brakes and 
for Supplying fluid under pressure from a quick 
action chamber to said went valve device for ef 
fecting the operation thereof, a piston Subject to 
the opposing pressures of Said brake pipe and 
chamber and operative upon an emergency re 
duction in brake pipe pressure to move Said valve 
from said normal position to said other position, 
another slide Valve having a normal position and 
movable therefron to a Service position for re 
ducing the pressure in Said chamber at a rate 
corresponding to a service rate of reduction in 
brake pipe pressure, and movable further to an 
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emergency position for Supplying fluid under pres 
sure from said chamber to said vent valve device 
for effecting the operation thereof, and a flexible 
diaphragm subject to the opposing pressures of 
Said brake pipe and chamber and operative upon 
a Service reduction in brake pipe pressure to 
move said other slide valve to service position and 
upon an emergency reduction in brake pipe pres 
Sure to move said other slide valve to emergency 
position, Said diaphragm being of such area, with 
respect to the force required to move said other 
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slide valve as to be able to move same upon a 
differential between brake pipe and quick action 
chamber pressures less than obtained upon a 
service reduction in brake pipe pressure, a spring 
acting on said diaphragm to prevent movement 
thereof upon a reduction in brake pipe pressure at 
a rate less than a service rate, and another Spring 
adapted to define said Service position and oppose 
movement of said diaphragm and its slide valve 
past service position to emergency position. 
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