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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 control 
ling valve device is disclosed which comprises a 
Service portion adapted to operate upon a service 
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 reduction in 
brake pipe pressure to effect an emergency ap 
plication of the brakes. 
This emergency portion comprises a piston 

Subject to the opposing pressures of the brake 
pipe and a quick action chamber, and further 
CCaprises a main slide valve and auxiliary slide 
valve mounted on the main slide valve, these 
slide valves being controlled by said piston. 

porn a Service reduction in brake pipe pres 
Sure this piston is adapted to move the auxiliary 
Side valve relative to the main slide valve to a 

in Which communication 
established between the quick action chamber and 
the atmosphere, and through which the pressure 
of fuid in the quick action chamber is adapted 
to be reduced at such a rate relative to the Serv 
ice rate of reduction in brake pipe pressure, as 
Will prevent obtaining a sufficient differential 
of pressures on said piston to move said piston 
past the service position. This communication 
is of such restricted flow area that the quick 
action chamber preSSure is reduced Only at a 
Service rate, so that when the brake pipe pres 
Sure is reduced at a more rapid Or emergency 
trate, a Sufficient differential of presStUlreS is ob 
tained on said piston to move Said piston and 
thereby the auxiliary side valve to emergency 
position to effect an emergency application of 
the brakes. 

In the equipment above referred to the emer 
gency portion is designed to be moved to emer 
gency position when a small differential of pres 
Sures, such for instance as one pound, is obtained 
on the emergency piston in order to . obtain 
prompt response of said piston to an emergency 
reduction in brake pipe pressure and thereby 
provide for fast serial transmission of emergency 
operation throughout a train. The piston and 
auxiliary side valve of the emergency portion are 
so proportioned however, that a very light dif 
ferential of pressures on the piston, Such for 
instance as 0.4 of a pound, will shift these parts 

is 

to Service position, and a spring pressed plunger 
is provided to define the service position, and 
the pressure of the spring has to be overcome 
in order that the piston and valve will move 
to emergency position. This construction pro 
vides a margin betveen the Service and emer 
gency preSSure differentials, as governed by the 
reSSure of the spring just mentioned, which is 

considered to be more than adequate to prevent 
undesired movement of the parts to emergency 
pOSition. 
Under all normal conditions this emergency 

portion will function as above described and 
therefore in the manner intended. If, how 
ever, foreign matter should collect around the 
piston Or auxiliary slide Valve and increase the 
static friction or resistance to movement of these 
parts, it is possible that, even upon a service 
reduction in brake pipe pressure, movement of 
these parts from the normal position may be so 
delayed upon a service reduction in brake pipe 
preSSure as to obtain the differential required 
to move the parts to emergency position before 
the parts start to move. Then when the parts 
start moving, if the kinetic friction is relatively 
low, the parts may jump from their normal 
position through service position directly to 
energency position and thereby initiate an ener 
gency reduction in brake pipe pressure. An 
emergency application of the brakes. Will then 
be obtained throughout the train. When not 
intended. This is undesirable for various rea 
Sons, such as, it will interfere with the operating 
schedule of the train and may also interfere 
with the operation of other trains on the same 
track. 
The principal object of this invention is to 

provide means, adapted to be aSSociated with 
a brake equipment of the type disclosed in the 
above mentioned patent for obviating the possi 
bility of obtaining upon a service reduction in 
brake pipe pressure an undesired emergency ap 
plication of the brakes, as above described. 
Other objects and advantages Will be apparent 

from the following, more detailed description of 
the invention. 

In the accompanying diraWingS; Fig. 1 is a dia 
grammatic view, mainly in Section, of a portion 
of a fluid pressure brake equipment embodying 
one form of the invention; and Fig. 2 is a view 
similar to Fig. 1 embodying another form of the 
in Vention. 
The portion of a fluid pressure brake equip 

ment shown in the drawings is fundamentally the 
same as a portion of the equipment disclosed in 
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2 
the aforementioned patent, but only those parts 
are shown which are deemed necessary to a com 
prehensive understanding of the invention. 
The fluid pressure brake equipment shown in 

Fig. 1 comprises a pipe bracket, only a portion 
of Which is shown, to which is connected a 
brake pipe 2, an emergency reservoir 3 and a 
brake cylinder 4, and this bracket is provided 
With connections to a pipe 5 which leads to an 
auxiliary reservoir (not shown) and to a brake 
release pipe 5 which is connected to a retaining 
Valve device (not shown), this construction cor 
responding substantially to that disclosed in the 
aforementioned patent. 
An emergency valve device is provided which 

comprises the main elements of that disclosed in 
the aforementioned patent. This device is 
mounted on one face of a filler block 8 which, 
according to the invention, is interposed between 
the emergency valve device 7 and pipe bracket 
and is secured to said pipe bracket, With a gasket 
f interposed between the emergency Valve device 
and filler block 8 and a like gasket 9 interposed 

between the filler block 8 and pipe bracket . 
The emergency valve device comprises a cas 

ing containing an emergency piston f having at 
One side a chamber 2 which is connected to the 
brake pipe 2 by way of a passage 3 in the filler 
block 8, a chamber 4 and passages 5 and 16 
in the pipe bracket and a branch pipe . The 
piston has at the opposite side a valve chamber 
8 Which is connected to a quick action chamber 
29 in the pipe bracket by way of a passage 20 
in the emergency valve device, a passage 2 in 
the filler block 8 and a passage 22 in the pipe 
bracket , and disposed in this valve chamber 
is a main slide valve 23 and an auxiliary slide 
valve 24 adapted to be operated by the piston . 
The left hand end of the valve chamber 8 

is closed by a cover plate 25 in which there is 
provided a bore 26 arranged axially with respect 
to the piston f. The piston has a stem 2, 
the end of which is slidably mounted in the bore 
26. The stem has a recess in which the auxiliary 
slide valve 2 is disposed, while the main slide 
valve is disposed between a shoulder 28 formed 
on the back of the piston and a shoulder 29 
formed on the stem 2. 
A bore 3 is provided in the end of the piston 

stem 2, the Outer end of this bore being closed 
by a plug 3 while the inner end of the bore ex 
tends beyond the shoulder 29 in a direction to 
Ward the piston . A plunger 32 is disposed in 
this bore and has a stem 33 slidably mounted 
in a suitable bore in the plug 3. A spring 34 
is interposed between the plug 3 and plunger 32 
and acts to urge said plunger into engagement 
With the inner end of the bore 38, in which po 
sition the right hand face of said plunger is dis 
posed between the shoulder 29 and adjacent end 
of the main slide valve 23. 
A flexible diaphragm 35 is secured to the cas 

ing 7, over an opening 36 leading to the valve 
chamber 8, by means of a cover 37. A rocking 
pin 38, having a head 39 engaging one side of the 
diaphragm 35, extends through the opening 36 
and a slot 40 in the piston stem 27 and into en 
gagement with the main slide valve 23 within a 
recess is . A follower 42 is disposed in a chamber 
43 formed in the cover 37 at the opposite side 
of the diaphragm 35 and is pressed into engage 
ment with said diaphragm by means of a Spring 
44. The chamber 43 is connected to a paSSage 
45 which leads to a passage 46 which is con 
nected to the emergency reservoir 3. The dia 
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phragm 35 is provided on both sides with oppo 
site raised portions 4 which fit into recesses 
in the pin head 3S and follower 43 for holding 
said head and follower in the proper working 
positions on the diaphragm. 
The emergency valve casing is provided with a 

check valve chamber of which is open at one 
end to the emergency valve chamber 8 and which 
is connected to the emergency reservoir passage 
45. A seat is provided in chamber 80 for a ball 
check valve 2 and another seat for a poppet 
type check valve 03, these check valves being 
arranged in series to prevent flow of fluid under 
pressure from the emergency reservoir passage 
45 to the emergency valve chamber 8. A spring 
f04 in chamber of acts on the poppet valve 
03 for urging same to its seat, 
A brake pipe vent valve device 48 is associated 

With the emergency valve device 7 and comprises 
a vent valve 49 contained in a chamber 59 and 
urged into engagement with a seat rib. 5 by 
means of a spring 52 for closing communication 
between said chamber and a chamber 53 which 
is open to the atmosphere through a passage 54. 
The chamber 5 is in constant communication 
with the brake pipe 2 through a passage 55 in the 
vent valve device, a passage 56 in the filler block 
8, passages 57, 58, 5 and 6 in the pipe bracket 
and branch pipe . 
The vent valve device 48 further comprises a 

movable piston 59 having a stem 60 which extends 
through the chamber 53 and which is secured to 
the vent valve 49. This piston has at one side 
a chamber 6 connected to a passage 62 which 
leads to the seat of the main Slide valve. 23. and 
has at the opposite side a chanber 63 open to 
chamber 53. A restricted port 64 is provided 
through the piston 59 connecting chamber 6 to 
chamber 63. A gasket 65 is provided in the cas 
ing at the right hand side of the piston 59 and 
is adapted to be engaged thereby When Said pis 
ton is moved toward the right hand. A leakage 
groove 66 is provided in the casing for connect 
ing chamber 6 to chamber 63: when the piston 
59 is in its normal position, as shown in the 
diraWingS. 

In the drawings, the parts of the emergency 
valve device are shown in their normal posi 
tion and in this position, a passage 64 in the 
casing is open to chamber 2 past the piston . 
This passage communicates with a restricted port 
65 in a choke plug 66, which port in turn leads 
to a chamber 67 which is connected through pas 
sage 20 to the emergency valve chamber 8 on 
the one hand and through passages 2 and 22 
to the quick action chamber 9, on the other 
hand. 
The main slide valve is provided with pas 

5 

20 

sages 68 and 69 which in the normal position of . 
saidslide valve, as shown in the dra Wings, register 
with an atmospheric passage and the passage 
62, respectively, and is further provided with a 
cavity 7 adapted in the emergency position 
thereof, which will be hereinafter described, to 
connect the emergency reservoir passage 46 to 
a passage 72 which is connected to the brake 
cylinder 4 by way of passage 13 in the filler block 
8, passage 74 in the pipe bracket and pipe 75. 
Also in the emergency position of the slide valve 
23, the passage 62 is adapted to be connected past 
the left hand end of said slide valve to the valve 
chamber 8. 
The auxiliary slide valve 24 normally laps the 

passages 68 and 69 which open at the seat of 
said valve, and a service or breather port 6 is 
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2,087,622 
provided through said valve and is adapted upon 
movement of said valve toward the right hand 
to register fully with port 68 before said valve 
commences to uncover the passage 69. 
When the Service position of the valves is at 

tained the port 6 is in substantially full regis 
tration with passage 68, and at the time of this 
registration, the plunger 32 is adapted to just 
engage the left hand end of the main slide valve 
23 and therefore define this Service position. 
Further movement of the auxiliary slide Valve 
towards the right hand to uncover the ener 
gency passage 69 is then opposed by the Spring 
3& Which necessitates an increase in the differen 
tial of pressures on the piston in order to Over 
come the pressure of Said Spring, as Will be evil 
dent. - 

The equipment, so far described corresponds 
Substantially to that disclosed in the patent 
hereinbefore referred to except for the filler 
block 8 which according to the invention has 
been interposed between the pipe bracket and 
emergency valve device , and it will be evi 
dent from the above description of parts that 
passages have been provided thirough this filler 
block to establish continunications betWeen the 
emergency valve device and pipe bracket corre 
sponding to those disclosed in the aforementioned 
patent. - - 

According to the invention, the filler block 8 
is provided for the purpose of incorporating in 
the equipment, a valve device designed to prevent 
undesired emergency operation of the emergency 
valve device upon a service reduction in brake 
pipe pressure. 
The Valve device in the filler block 8 cornprises 

a flexibie diaphragm having at one Side a 
chamber 3 which in the normal position of the 
emergency piston is connected to the brake 
pipe 2 through a passage is, a groove 9 in the 
Wall of the cylinder containing said piston, chain 
ber 2, and from thence by way of the brake pipe 
passage 3, the groove 9 being of Such length. 
that when the piston is in engageriaent. With 
gasket the passage 6 is connected around 
said piston to the valve chamber 8. 

Tine diaphragm i has at the opposite side 
a chamber 8 which is connected through a gaS 
sage 8 and a choke 5 to passage 2 which is 
ir constant communicatiort With the quick aC 
tion chamber 9. A poppet valve 82 adapted to be 
operated by the diaphragm is disposed in 
chamber 88 and is adapted to engage a Seat rib 
83, formed on the filler block around a paSSage 
88, to close communication from chamber 8 to 
said passage. A choke plug 85 is provided in the 
passage 85 and has a restricted flow passage 33 
leading to the atmosphere, the flow area of this 
passage 8 corresponding substantially to that 
through passages 5, 68 and 3, in the slide valves 
23 and 3 and the seat of slide waive 23, when 
said passages are in registration. 
The poppet valve 82 is relatively Small as com 

pared to the area of the diaphragm F F and is pro 
vided With a Sten 8 which telescopes. With a 
member 83 which is provided with a stud 89. 
inis stud extends through a central bore pro 

vided in a follower piate 98 engaging one side of 
the diaphragin EA, through a central opening in 
said diaphragm and a corresponding opening in 
a follower plate 9 engaging the opposite side of 
said diaphragm, and a nut 92 is provided on the 
end of Said Stud Winich pulls the inenber 88 
against the plate 9 and clamps the plates 9) 
and 3 to the diaphragm . 

3 
A pin 92 is secured in the member 88 and ex 

tends through a slot 93 provided longitudinally 
through the poppet valve stem 87, while a spring 
94 is interposed between said member and poppet 
Valve. Stops 95 are provided on the casing adapt 
ed to be engaged by the follower 9 for limiting 
deflection of the diaphragm in One direction. 
A Spring 96 is disposed in chamber 3 and acts 

On follower plate 9 urging the diaphragm in 
the direction for causing spring 94 to seat, the 
pOppet Waive 82. Shins 9F are disposed beneath 
One end of the spring 98 for accurately adjusting 
its pressure on the diaphragm to the desired 
WalUle. 
The diaphragma - E7 is preferably made of rela 

tively thin, flexibie material and is preferably as 
large Or larger in diameter than the emergency 
pistOn So that the differential of pressures nor 

O 

mally required to deflect said diaphragm a certain. 
amount will be only a small percentage of the 
pressure of the controlling spring 96, thus any 
change in the internal resistance of the dia 
phragm due for instance to softening of the dia 
phragm in the presence of oil or hardening due 
to aging Will not materially change this diffel 
ential. By this construction, the diaphragm '7, 
Will deflect within a very Small range of the exact, 
differential desired as governed by the spring 96. 
. A Valve chamber 0 is provided in the filler 
block 3 and contains a check valve 3 and a 
Spring 89 of predetermined value acting on the 
check Waive urging it to its seat, formed in One 
end of said chamber. The chamber 9 is con 
nected through a passage 8 to passages 2 and 

, while the lower seated surface of the valve is 
open to a passage which leads to passage 6 (3. 

In operation, the portion of the brake equip 
ment, shown in the drawings is initially charged 
with fluid under pressure in the same manner as 
described in the aforementioned patent, but will 
be briefly described here. 

Fluid under pressure is supplied to the brake 
pipe 2 in the usual well known manner and flows 

30 

40 

therefron through pipe to the pipe bracket 2, 
ti!en titroUgh passage í 6 to passage í 5 and 
through passage in the direction toward the 
rigint hand to the service portion of the brake 
controlling valve device which operates to supply 
fluid inder pressure to the emergency reservoir 
3. The Service portion of the brake controlling 
Valve device is not shown, however, since it is 
not involved in the invention. - 

Fluid under pressure supplied to passage 5 
foWS in a direction toward the left hand to 
chaniber 4, and thence through passage 3 to 
the emergency piston chamber 82. With the 
parts of the emergency valve device in the nor 
mal or release position, as shown in the drawings, 
the charging passage 6é is open to the piston 
chamber 2 which permits fiuid under pressure 
to flow through Said passage and the restricted 
port, 33 in the choke plug 86 to chamber 6 and 
frcn thence through passage 2 to the emergency 
Valve channber 6, and through passages 2 and 
22 to the quick action chamber 9. 

Fluid under pressure also flows from passage 
3 through the choke 5 ald passage 8 to 
diaphragªm chamber 8, while diaphragm, cham 
ber 8 is charged with brake pipe pressure by 
flow of fluid. Under pressure from piston chamber . 
;2 through groove 9 and passage 86. The 
energency Valve chamber 8, quick action cham 
ber 9 and diaphragm chamber 8, thus become 
Ciarged together to the pressure carried in the 
brake pipe and acting in the emergency piston 
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chamber 2 and diaphragm chamber 8. When 
these chambers are thus charged, the emergency 
Valve parts are in the position shown in the 
diaWings, and the Spring 96 acts to hold the 
diaphragm 77 in such a position that the service 
vent valve 82 will be maintained seated against 
the seat rib 83, as shown in the drawings. 
With the equipment charged with fiuid under 

pressure, if it is desired to effect a Service appli 
cation of the brakes, a gradual Service reduction 
in pressure in the brake pipe 2 is initiated by 
operation of the usual brake Valve device (not 
Siiown). This reduction is transmitted through 
the branch pipe and passage 6 to passage 5 
and from, thence in a direction toward the left 
hand to the emergency piston chamber 2 and 
in a direction toward the right hand to the serv 
ice portion (not shown) of the brake equipment, 
the service portion operating to effect a quick 
service reduction in brake pipe pressure and to 
supply fluid under pressure to passage. T4 and 
from thence to brake cylinder 4 in a manner de 
Scribed in the aforementioned patent. 
The service reduction in brake pipe pressure 

acts to reduce the pressure in the emergency pis 
ton chamber 2 at a faster rate than the pres 
sure of fluid in the quick action chamber 9 and 
emergency valve chamber 8 can reduce by flow 
back to the piston chamber 2 through the re 
stricted port, 65 in the choke plug 66. 

If the emergency valve device operates as in 
tended, that is, if the static resistance to move 
ment of the piston f and auxiliary slide valve 
24 is not greater than a predetermined degree, 
then when the pressure in chamber 2 becomes 
slightly lower, for instance 0.4 of one pound, 
than that acting in the emergency valve chamber 
i8, this pressure differential shifts the piston f 
and auxiliary slide valve 24 towards the right 
hand, causing port 76 in the auxiliary slide valve 
25 to register with passage 68 in the main slide 
valve 23. Through this port and passage fluid 
under pressure is adapted to be vented from the 
lick action chamber 9 and emergency valve 

chamber 8 to the atmosphere by Way of the 
atmospheric passage 70, and such venting of 
fluid under pressure is adapted to reduce the 
pressure acting on the left hand face of the 
emergency piston at as fast a rate as the 
opposing brake pipe pressure in chamber 2 is 
being reduced, and thereby prevents a further 
increase in pressure differential on the emergency 
piston which would tend to keep said piston 
moving on to the emergency position which Will 
be later described. 
The emergency piston if and auxiliary slide 

valve 24 are designed to move to the Service posi 
tion just described on a very Small differential 
of pressures, such for instance as 0.4 of One 
pound as above noted, and to prevent said parts 
from moving further on a Service reduction in 
brake pipe pressure, the plunger 32 in the end of 
the piston stem 27 engages the end of the main 
slide valve 23 at the time port 76 and passage 
68 are in full registry. Further movement of 
the piston and graduating valve therefore neces 
sitates a sufficient increase in pressure differ 
ential to compress this spring, which however 
is prevented, normally, by the venting of fluid 
under pressure from the emergency valve cham 
ber 8 as above described. The main slide valve 
23 necessitates an even greater pressure differ 
ential on the piston to be moved than is re 
quired to compress the spring 34, so that said 
main slide valve in conjunction with the pres 
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sure of spring 34 on the plunger 32 acts as an 
effective block for defining the service position 
of the auxiliary slide valve. 24. In this posi 
tion of the auxiliary slide valve it is desired to 
point out that passage 69 in the main slide 
valve 23 is still lapped by the auxiliary slide 
valve 24. 

If only a partial service reduction in brake 
pipe pressure is effected, then When the pres 
sure in the emergency valve chamber becomes 
reduced sufficiently below brake pipe pressure, 
the higher brake pipe pressure in the emergency 
piston chamber 2 moves the emergency piston 

and auxiliary slide valve 24 toward the left 
hand until the passage 68 in the main slide valve 
is lapped so as to prevent further venting of 
fiuid under pressure from the valve chamber 8. 

If when the brake equipment is in the normal 
or release position, a sudden emergency reduc 
tion in brake pipe pressure is effected, such a 
reduction causes the service portion (not 
shown) of the brake equipment to operate to 
Supply fluid under pressure to the brake cylinder 
as described in the aforementioned patent. The 
emergency reduction in brake pipe pressure 
promptly reduces the pressure in the emergency 
piston chamber 2 and causes the piston and 
graduating valve 24 to move toward the right 
hand to service position hereinbefore described. 
In this position, the pressure in the emergency 
valve chamber cannot reduce through port 76 
and passage 68 as fast as the brake pipe pres 
sure in piston chamber 2 is reducing, so that 
the pressure differential on piston quickly be 
comes such as to overcome the pressure of the 
spring 34 and then moves the piston to the 
emergency position defined by engagement of 
the shoulder 29 on the emergency piston stem 
2. With the end of the main slide valve 23. 
In this position of the auxiliary slide valve, pas 

Sage 69 in the main slide valve is opened to the 
valve chamber 8 which permits fluid under pres 
sure to flow from said chamber to passage 62 
and from thence to the vent valve piston cham 
ber 6. - 

This supply of fiuid under pressure to piston 
chamber 6 so exceeds the venting capacity of 
the leakage groove 63 and the restricted port 64 
through the vent valve piston 59, that sufficient 
pressure is promptly obtained in said chamber 
on the vent valve piston to move Said piston 
toward the right hand into Sealing engagement 
with gasket 66. 
This movement of the vent Vaive pistOin 39 un 

Seats the vent valve 39 which permits fluid under 
pressure to rapidly flow from the brake pipe 2 to 
the atmosphere through pipe i, passages 6, 
5, 58, 57, 56 and 55, thence through chamber 5 

past the valve 39 to chamber S3 and from thence 
through the atmospheric passage 54. This Sud 
den emergency reduction in brake pipe pressure 
is transmitted from car to car through a train by 
the operation of the emergency valve device and 
vent valve device on each car in the Iihanner above 
described, as is weli linderStood. 
When the brake pipe pressure in the emergency 

piston chamber 2 becomes reduced sufficiently 
below the pressure of fluid in the valve chamber 
8, that the differential of pleSSu'es on the 

emergency piston can overconne the static resist 
ance to movement of the main slide valve 23, said 
piston moves said slide valve toward the right 
hand to a position defined by the engageinent of 
said piston with the gasket 9. 
In this position of the emergency slide valve 23, 

10 

20 

30 

35 

40 

60 



5 

O 

20 

40 

SO 

2,087,622 
the cavity connects the emergency reservoir 
passage is to the brake cylinder passage 2 SO 
that fiuid under pressure is permitted to flow 
from the emergency reservoir 3 to the brake cyl 
inder for producing high emergency brake cyl 
inder pressure as is obtained in the apparatus of 
the aforementioned patent. Also in this posi 
tion of the main slide valve the passage 62 is 
opened to the emergency valve chamber 8 past 
the left hand end of the slide valve in order to 
maintain the supply of fluid under pressure to the 
went valve piston chamber 6. 

Fluid under pressure thus Supplied to the Vent 
valve piston chamber 6: gradually fiOWS to the 
atmosphere through the restricted went port 64 in 
the went valve piston 59. The size of this port 
is so proportioned to the volume of the emergency 
valve chamber 8 and quick action chamber 33 
that Sufficient pressure will be maintained. On 
the piston 59 to hold the vent valve 39 unseated 
against the pressue of spring 52 until the brake 
pipe pressure is 'educed to Substantially atmos 
pheric pressure, after which said Spring acts to 
seat the vent valve i9 So as to permit the brake 
pipe to be recharged for effecting a release of the 
brakes, whenever it is desired. 
In effecting an energency application of the 

brakes, the emergency piston is adapted to 
move the auxiliary slide valve 2 first to service 
position upon obtaining a small differential of 
fiuid pressures, such as 0.4 of one pound. On the 
emergency piston , the same as Upon a Service 
redugction in brake pipe pressure. Then a slight 
increase in differential, Such as 0.6 of a pound, 

5 is required on the piston to overcone the pres 
sure of Spring 34 for moving the auxiliary slide 
valve 24 to tie emergency position. In other 
words, about 1 pound differential is required to 
Ove the piston . È and Valve 24 to energency 

position as above described, and it should be 
noted, that this differential is obtained So quickly 
that Govement of the parts from the normal pO 
sition to energency position is effected so rapidly 
that there is no actual stopping of the parts in the 

5 service position. 
it is possible that foreign matter may accumul 

late in a brake controlling valve device and act 
to increase the force necessary to start a Valve Or 
piston moving, but after the valve or pistOin is 
Started the force necessary to keep the Valve Or 
pistori moving may be relatively low. ASSunning 
that the parts of the emergency valve device are 
designed to be moved on the pressure differentials 
above mentioned, it will be evident that if the 
static resistance to movement of the energency 
piston aid auxiliary slide valve 24 does not re 
quire a differential of pressure on said piston 
eqial to the one pound, above mentioned, to Start 
said piston and valve moving, the action of Spring 
34 will prevent, undesired movement to emergency 
position upcn a service reduction in brake pipe 
pressure, but if the Static resistance becomeS Such 
as to require a pressure differential greater than 
said one goind to start said piston and Waive now 
ing, this greater differential plus the inertia. Of 
- e moving piston and waive will be sufficient to 
Overcone the pressure of Spring 34 and move the 
waive to emergency position, in Which case an 
emergency application of the train brakes would 
result, upon effecting a service reduction in brake 
pipe pressure, which is undesired. 
The waive device disposed in the filler block 8 

is rovided to prevent this undesired operation 
of the emergency waive device and is designed to 
operate at a differential of pressures, which if 

5 
allowed to accumulate on the emergency piston 
due to failure of the emergency piston to move 
as intended, would be liable to cause said piston 
to move to emergency position. When not desired. 
With this valve device, the pressures in the 

diaphragm chambers 8 and 80 vary with those 
in the connected emergency valve chamber 8 
and quick action chamber 9, and in the piston . 
chanbei 2 or brake pipe 2, respectively, so long 
as the emergency valve device is not in emergency 
position. The Spring 96 is so designed with re 
Spect to the area, of the diaphragm, El as to pre 
vent any downward deflection of Said diaphragm 
upon a service reduction in pressure in the brake 
pipe and therefore in chamber 8, uniless the dif 
ferential between quick action chamber pressure 
in chamber 3 and brake pipe pressure in Chan 
ber 8 becomes equal to substantially that which 
will cause the emergency waive device to operate 
to effect, an undesired emergency application of the 
brakes. If the differential increases to Substan 
tially this amount, or say one pound as above de 
Scribed, then this differential acting on the dia 
phragm overcomes the pressure of spring 9i 
and deflects said diaphragm downwardly which 
acts through the member 88, pin 92 and stem 3: 
to pull the valve 82 away from the seat rib 83. 
With the Wave 82 this unseated, fluid Under 
pressure is vented from the emergency. Valve 
chamber 8 and quick action chamber 9 through 
the restricted port 86 to the atmosphere at such 
a rate that the reduction in preSSure in the 
emergency valve chamber and quick action cham 
ber promptly acts to prevent any further increase 
in the differential of pressures on the energency 
piston. By thus limiting the pressure differential 
which it is possible to obtain on the emergency 
piston to a degree which Will not be sufficient 
to move said piston and the auxiliary slide Valve 
23 to emergency position, undesired movement of 
the emergency piston and auxiliary slide valve ?? 
to emergency position. Upon a service reduction 
in brake pipe pressure is prevented. 

If, as above described, the piston and auxili 
ary slide valve 24 do not move from release posi 
tion upon effecting a service reduction in brake 
pipe pressure, the Valve 82 is held open by the 
diaphragm 7 until the quick action chamber 
pressure is reduced Substantially the same degree 
as the brake pipe pressure is reduced, Whereupon, 
Spring 96 defects the diaphragm back to its 
normal position and causes spring 94 to Seat 
the valve 82. 

It will be evident that the valve 82 and choke 
86 perform the same function, when the emer 
gency piston and auxiliary slide valve fail to be 
Emoved upon a Service reduction in brake pipe 
pressure, as is preformed by the auxiliary slide 
valve causing port to register with passage 68 
When said piston and Slide valve operate as in 
tended. 

It Will be further noted, that the Valve device 
in the filler block 8 does not operate upon a Ser 
Vice reduction in brake pipe pressure except in 
case of failure of the emergency piston and 
auxiliary slide Valve 24 to operate as intended, 
Which in One respect is deSiirable in that it ca. SeS 
the piston and slide valve 24 to operate when 
they Will, Which tends to keep Said parts Sufficient 
ly free to operate as intended. 
When a Sudden emergency reduction in brak 

pipe preSSure is effected, the emergency valve 
device will operate as hereinbefore described re 
gardless of the static friction condition of the 
piston and Valves, since a high differential of 
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pressure is suddenly established over the emer 
gency piston which will promptly move same 
to emergency position and into Sealing engage 
Inent With the gasket ... In this position of the 
piston , diaphragm chamber 78 is disconnected 
from the piston chamber 2 and connected to the 
valve chamber 8 through passage 06 and groove 
9 which by-passes the piston f. This provides 
quick action chamber pressure in diaphragm 
chamber 8, and since diaphragm chamber 80 
is at all times connected to the quick action cham 
ber 9, the opposing fluid pressures on the dia 
phragm become equal which permits spring 
96 to maintain the Service vent valve 82 seated. 
By maintaining the Service vent valve seated, the 
quick action chamber pressure is reduced only 
through the restricted port 64 in the vent valve 
piston 59 which ensures that the brake pipe went 
valve 49 will be maintained open for the desired 
time, as hereinbefore fully described. 
When it is desired to effect a release of the 

brakes after an application, fluid under pressure 
is Supplied to the brake pipe 2 in the usual man 
ner and flows from thence to the Service portion 
of the equipment (not shown) and to piston 
chamber 2 of the emergency valve device . The 
consequent increase in pressure in chamber 2 
shifts the piston it and slide valves 23 and 24 
back to their normal position in Which the 
emergency valve chamber 8 and quick action 
chamber Í9 are recharged with fitaid to the nor 
mal pressure obtained in the brake pipe, while 
the service portion of the equipment (not shown) 
is operated by the increase in brake pipe pres 
sure to effect a release of fluid under pressure 
from the brake cylinder and to recharge the re 
maining portion of the equipment in the manner 
described in the aforementioned patent. 
In effecting a release of the brakes, it is custom 

ary to initially move the usual brake valve device 
(not shown) to full release position for Supply 
ing fluid at main reservoir pressure directly to 
the brake pipe 2, and then after a certain lapse 
of time the brake valve device is moved to run 
ning position in which the supply of fluid to the 
brake pipe is controlled by the usual feed valve 
device (not shown). As a result, the brake pipe 
pressure at the head end of the train is initially 
increased to a degree which may be Substantially 
equal to that carried in the main reservoir. AS 
Soon as the emergency Valve device 7 is moved 
to the normal position by the increase in brake 
pipe pressure, the high brake pipe pressure be 
comes effective through groove 79 and passage 
6 in chamber 78. The diaphragm 7 is thus 

subjected to this high pressure in chamber 8 
and the lower quick action chamber preSSure in 
chamber 8, and to prevent subjecting the seat 
ing face of the service vent valve 82 to this dif 
ferential of pressures on the diaphragm, the dia 
phragm 77 is permitted to flex or move relatively 
to said valve into engagement with the stops 95 
on the casing Without increasing the seating pres 
sure on the service vent valve 82 above that ef 
fected by spring 94. 
damaging the seating face of the valve 82. 
In releasing the brakes after an application, 

the emergency valve chamber 7 and quick action 
chamber 8, in Valve devices. On cars at the head 
of a train, may tend to become charged from 
the initial high brake pipe pressure to a pressure 
exceeding that normally carried in the brake pipe. 
Such overcharging is prevented however by the 
provision of the check valves O2 and 3 which 
act to permit fluid under pressure to flow from the 

This con Struction a Voids 
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emergency valve chamber 7 and quick action 
chamber 8 to the partially or fully charged emer 
gency reservoir 3, which is of large volume. 
In initially charging the equipment the flow of 

fluid from the emergency valve chamber and 
quick action chamber 9 to the emergency res 
ervoir 4, which may be at Substantially atmos 
pheric pressure, may be at such a rate with re 
Spect to the rate of supply to said chamber 
through the charging port 65 that a very high 
differential of pressures will be established over 
the emergency piston. ff. It is undesirable that 
the diaphragm 77 be subjected to such a high 
differential of pressures, due to the possibility of 
rupturing the diaphragm, and is avoided by the 
use of the check valve G8 and spring 09. Just 
aS SOOn as the brake pipe pressure acting in 
chamber 2 on the emergency piston and in 
chamber 78 on one face of the diaphragm T be 
Comes increased a certain degree, such for in 
Stance aS 15 pounds, over the pressure acting in 
diaphragm chamber 80, the brake pipe pressure 
unSeats the check valve 68 against the pressure 
of Spring 09. Fluid under pressure then flows 
through paSSages 0 and 8 into diaphragm 
chamber 80 at such a rate relatively to the 
capacity of choke 05 to permit flow from cham 
ber 80 to the emergency valve chamber 7 and 
quick action chamber 8, as to maintain in cham 
ber 89, during this initial charging, a pressure 
which is less than brake pipe pressure only by a 
predetermined amount, governed by the pressure 
of Spring 09. The diaphragm 7 is thus protected 
against Subjection to a differential of pressures 
exceeding that determined by spring G9 which 
Will prevent possible rupturing of the diaphragm. 
While the choke 05 acts to restrict flow of 

fluid under pressure from chamber 80 to the 
emergency valve chamber 8 and quick action 
chamber 9 under the conditions just described, 
it in no way interferes with the operation of the 
Service vent valve 82 to reduce the pressure in 
the emergency valve chamber 7 and quick action 
chamber 9 to prevent undesired movement of 
the emergency valve device to emergency posi 
tion upon effecting a service application of the 
brakes, as hereinbefore described. 

In the embodiment of the invention above de 
Scribed, it will be noted that, except for the 
addition of the groove 79 controlled by the 
piston f, no change is required in the emergency 
Valve device disclosed in the aforementioned 
patent. In other words, the mere provision of 
the groove 79 in the emergency valve, and the 
provision of the filler block 8 which carries the 
diaphragm controlled valve device accomplishes 
the object of the invention and as hereinbefore 
pointed out, this embodiment provides that the 
emergency valve device, if in condition, will 
always respond to a service reduction in brake 
pipe pressure, the diaphragm controlled valve 
device being operative only in case the emer 
gency valve device fails to operate upon the 
maximillim differential which will avoid move 
ment to the emergency position upon a service 
reduction in brake pipe pressure. 
The preferred embodiment of the invention is 

shown in Fig. 2 of the drawings. In this em 
bodiment, a diaphragm controlled valve device 
is provided which operates upon every service 
reduction in brake pipe pressure to vent fluid 
under pressure from the quick action chamber, 
While the emergency valve device is designed so 
as not to Operate at all upon a service reduction 
in brake pipe pressure, this embodiment having 
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2,087,622 
certain advantages over that disclosed in Fig. 1 
of the drawings, which will be hereinafter de 
SCl’ibed. 
The brake equipment shown in Fig. 2 of the 

drawings differs from that shown in Fig. 1 in the 
following respects. The service or breather port 
i5, passage 68 and atmospheric passage 70 in 
the slide waives 28 and 23 and slide valve Seat, 
respectively, are omitted, thereby eliminating 
from this emergency valve device the service 
function contained in the emergency valve device 
sinown in Fig. 1. Furthermore, the piston Sten 
2 is shortened so that in the normal position of 
the parts, the plunger 32 engages the rear end of 
the rnain slide valve 23. By these modifications 
the movement of the emergency piston if and 
auxiliary slide valve 24 is reduced by an amount 
equal to the service movement, or the movement 
required to shift port i & into registry With pas 
sage 63 in the construction shown in Fig. i. 
This will be evident from an inspection of the 
drawings which clearly shows that the distance 
between the piston and gasket 2 is leSS in 
the device shown in Fig. 2 than that ShoWn in 
Fig. 1. 
The diaphragm controlled valve device dis 

posed in the filler block 8 shown in Fig. 2 is the 
same as that shown in Fig. 1 except it employs a 
spiring 3 of different value than spring 96 used 
in the device shown in Fig. 1, and the paSSage 
í fÍ which connects to diaphragm chamber 18 
instead of leading to a groove 9 as in Fig. 1, 
leads to the charging passage 66. 
The Spring (, instead of being designed to 

delay the operation of the diaphragm controlled 
valve 82 SO as to permit the emergency Valve 
device to operate upon a service reduction in 
brake pipe pressure, if it is in proper condition to 
do so, is designed to permit the diaphragm con 
trolled valve to operate upon a very low preSSure 
differential such as 0.2 of a pound, which is 
only one-halif that required to move the emer 
gency valve device, disclosed in Fig. 1, to Service 
position. 
In the emergency valve device shown in Fig. 

2 of the drawings, the differential required to 
move the piston 3 and auxiliary slide valve 24, 
Will be that required to overcome the static re 
sistance to movement of said piston and Valve 
plus the pressure of spring 34, and assuming 
these parts to be substantially the same as those 
employed in the device shown in Fig. 1, this 
differential may equal approximately one pound 
when the parts are in normal condition, and 
may increase beyond this amount in case of 
foreign matter accumulating around Said piston 
and valve. However, the difference between the 
one pound differential required to move the pis 
ton and slide Valve 24 and the 9.2 pound dif 
ferential required to operate the diaphragm con 
trolled valve 82, ensures that the diaphragm con 
trolled waive will always operate ahead of the 
emergency valve device upon a Service reduc 
tion in brake pipe pressure. At this point it 
should be noted that the 0.2 pound differential 
required to deflect the diaphragm 7 will not be 
appreciably effected by variations in internal re 
sistance of the diaphragm since said diaphragm 
is of relatively large area, as compared to the 
pressure of said spring as has been hereinbefore 
more fully described. Further, since foreign mat 
ter will not materially alter the deflection char 
acteristics of the diaphragm, it will be evident 
that this 0.2 pound function Will remain sub 
stantially constant, 

7 
Upon effecting a service reduction in brake 

pipe pressure, such reduction becomes effective 
in the emergency piston chamber 2 a Kid dia 
phragm chamber 8 and fluid under pressure 
then tends to flow back from the quick action 
chamber is and emergency valve chamber 8 
through the restricted port 55 in choke 65 to 
the brake pipe, in the same manner as occurs in 
the construction shown in Fig. 1 of the drawings. 
The port 65 so restricts this back flow, however, 
that 0.2 of a pound differential of pressures is 
promptly obtained on the diaphragm which 
deflects said diaphragm against the opposing 
pressure of Spring 2 and thereby unseats the 
Service went valve 82. 
With the valve 82 unseated, fluid under pres 

sure is vented from the quick action chamber 9 
and emergency valve chamber 3 at as rapid a 
rate as the brake pipe pressure is being reduced 
and thereby prevents an increase in this differ 
ential of pressures. Since the differential of 
pressures is thus prevented from increasing above 
the substantially 0.2 of a pound and it requires 
at least one pound differential to start the ener 
gency piston moving, it will be evident that the 
energency valve device can never respond to a 
Service reduction in brake pipe pressure. 

in case an emergency reduction in brake pipe 
pressure is effected, the pressure is reduced SO 
rapidly on the emergency piston that the one 
pound differential is promptly obtained on the 
emergency piston which operates. Said pistOn 
to shift the auxiliary slide valve 24 to energency 
position in which the passage 69 is uncovered. 
Fluid under pressure then is supplied through 
said passage to passage 62 and from thence to 
the went valve piston chamber 6. The Went, 
valve piston 59 is thereby operated to unseat the 
went valve 39 to vent, fluid under preSSuite from 
the brake pipe, and when sufficient differential is 
obtained on the emergency piston to overcone 
the resistance to movement of the main Slide 
waive 23, the piston moves said Side valve to 
emergency position as defined by engagement of 
said piston with gasket ), and in this position 
fluid under pressure is supplied from the emer 
gency reservoir 3 to the brake cylinder 4 in the 
same manner as described in connection With the 
apparatus shown in Fig. 1. 
Upon an inspection of Fig. 2 of the drawings, 

it will be noted that the initial movement of the 
emergency piston from the normal position 
disconnects the quick action chamber charging 
port 69 from the brake pipe and that a slight 
further movement connects said port to the emer 
gency valve chamber 8, and since this movernent 
of the emergency piston upon an emergency re 
duction in brake pipe pressure is rapid, it will be 
evident that the pireSSU’es On the CoppCSite Sides Of 
diaphragm are quickly balanced in effecting 
an emergency reduction in brake pipe preSSui'e So 
as to permit Spring 30 to hoid the Ser Vice Veint 
valve 82 seated and thereby ensure that the quick 
action chamber pressure Will maintain the vent 
valve piston 59 in the position for holding the 
brake pipe vent, valve 69 unseated for the desired 
length of time, as hereinbefore described in COn 
nection with the equipment disclosed in Fig. 1 of 
the dira, WingS. 

it, will be evident, that Since the emergency pis. 
ton and auxiliary slide valve 24 of the equip 
ment shown in Fig. 2 of the drawings, move only 
upon an emergency reduction in brake pipe pres 
sure, and have relatively short travel, there Will 
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8 
parts of the device which they contact than is 
the case with similar parts embodied in the de 
vice shown in Fig. 1. Further, movement of an 
emergency piston upon a service reduction in 
brake pipe pressure, as occurs in the equipment 
shown in Fig. 1, increases the amount of fluid 
under pressure which has to be vented from the 
brake pipe by quick service operation in effecting 
a service application of the brakes, by an amount 
equal to the displacement of said piston in mov 
ing from the normal to the Service position, and 
this additional amount of fluid under preSSlre 
on each car of a train decreases to a slight extent 
the rate of quick service transmission through a 
train. This is undesired and is avoided in the 
construction shown in Fig. 2 of the drawings 
since the emergency piston does not move upon a 
service reduction in brake pipe preSSure. 
From the above description of the two forms 

of the invention it will now be seen that means 
have been provided which are adapted to be 
associated with an emergency valve device, 
such as disclosed in the aforementioned patent, 
for under abnormal Service conditions prevent 
ing undesired emergency operation of said de 
vice upon a service reduction in brake pipe pres 
sure, one form of the invention embodying 
means which are adapted to operate to prevent 
emergency operation of the emergency valve de 
vice, only if the emergency valve device does not 
respond to a service reduction in brake pipe pres 
sure as intended, while in the other form of the 
invention the emergency valve device has no 
service function and therefore does not operate 
upon a service reduction in brake pipe preSSure, 
this function being embodied in a separate device 
which is dependably controlled by a Smaller dif 
ferential of pressures than is required to move 
the emergency valve device out of its normal po 
Sition. 
While two illustrative embodiments of the in 

vention have been described in detail, it is not 
my intention to limit its Scope to these embodi 
ments or otherwise than by the terms of the ap 
pended claims. 
Having now described my invention, What I 

claim as new and desire to secure by Letters Pat 
ent, iS: 

1. In a fluid pressure brake, in combination, a 
brake pipe, a quick action chamber, an emergency 
valve device subject to the opposing pressures of 
said brake pipe and quick action chamber, a Valve 
for effecting the venting of fluid under pressure 
from said chamber to the atmosphere, and flexi 
ble diaphragm means operative upon a reduction 
in brake pipe pressure to effect the operation of 
Said Valve. 

2. In a fluid pressure brake, in combination, a 
brake pipe, a quick action chanber, an ener 
gency valve device subject to the opposing pres 
sures of said brake pipe and quick action cham 
ber, a valve normally seated by the pressure of 
fluid in said chamber and operative to effect the 
venting of fluid under pressure froin Said cham 
ber, and fiexibie diaphragm means controlled by 
the opposing pressures of Said brake pip8 and 
chamber for effecting the operation of Said Valve. 

3. In a fluid pressure brake, in combination, a 
brake pipe, a quick action chamber, an energency 
valve device subject to the opposing preSSures of 
said brake pipe and quick action chamber, a. 
valve for effecting the venting of fluid under pres 
sure from said chamber, a Spring, and a flexible 
diaphragm subject on one side to the pressure 
in said quick action chamber and on the opposite 
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side to the opposing pressure of said spring and 
brake pipe preSSure and operative upon a reduc 
tion in brake pipe pressure when the quick ac 
tion chamber pressure exceeds the opposing pres 
Sure to effect the operation of said valve. 

4. In a fluid pressure brake, in combination, 
a brake pipe, a quick action chamber, an emer 
gency Valve device Subject to the Opposing preS 
sures of the brake pipe and the quick action 
chamber and operated upon a sudden reduction 
in brake pipe pressure for effecting an emergency 
application of the brakes, means associated With 
said valve device for venting fluid under pressure 
from the quick action chamber at a service rate 
upon a reduction in brake pipe preSSure, and an 
auxiliary valve device subject to the opposing 
pressures of the brake pipe and the quick action 
chamber and operative upon the creation of a 
predetermined differential between the pressures 
in said brake pipe and the quick action chamber 
for venting fluid under pressure from the quick 
action chamber to the atmosphere at a Service 
rate. 

5. In a fluid pressure brake, in combination, a 
brake pipe, a quick action chamber, an emer 
gency valve device comprising a piston Subject 
to the opposing pressures of the quick action 
chamber and the brake pipe, valve means oper 
ated by said piston upon an emergency reduction 
in brake pipe pressure for effecting an emergency 
application of the brakes, a flexible diaphragm 
of a diameter no less than that of said piston 
Subject to the opposing pressures of the quick 
action chamber and the brake pipe, and valve 
in eans operated by said diaphragm upon a re 
duction in brake pipe pressure to vent fluid under 
pressure from the quick action chamber. 

6. In a fluid pressure brake, in combination, a 
brake pipe, a quick action chamber, an emer 
gency valve device Subject to the opposing pres 
Sures of the quick action chamber and the brake 
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pipe and operated upon an emergency reduction 
in brake pipe pressure for effecting an emer 
gency application of the brakes, a valve operative 
to vent fluid under preSSure from the quick ac 
tion chamber, a spring, and a movable abutment 
of greater area than that within the Seated por 
tion of said valve and subject on One side to 
the pressure of fluid in the quick action cham 
ber and on the opposite side to brake pipe pres 
Sure and the preSSure of Said Spring for Operat 
ing said valve to went fluid from the quick action 
chamber upon a reduction in brake pipe pres 
sure When the diferential pressure between the 
quick action chamber and the brake pipe ex 
ceeds a predetermined amount. 

7. In a fiuid pressure brake, in combination, a 
brake pipe, a quick action chamber, an emer 
gency Valve device subject to the opposing pres 
sures of said brake pipe and quick action cham 
ber, a valve for effecting the venting of fluid under 
pressure from said chamber, flexible diaphragm. 
means Subject to the Opposing pressures of the 
brake pipe and a chamber in Which pressure of 
fluid varies with that in Said quick action cham 
ber, and a valve operative by said flexible dia 
phragm means upon a reduction in brake pipe 
pressure to effect venting of fluid under pressure 
from said quick action chamber. 

8. In a fiuid pressure brake, in combination, 
a brake pipe, a quick action chamber, an emer 
gency valve device subject to the opposing pres 
Sures of Said brake pipe and quick action cham 
ber and adapted to operate upon a service reduc 
tion in brake pipe pressure to effect a service 
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reduction in preSSure in said quick action cham 
ber and adapted to operate upon an emergency 
reduction in brake pipe pressure to effect an 
emergency application of the brakes, and Valve 
means comprising a Valve normally Seated by 
the pressure of fluid in Said chamber, and a 
movable abutment Subject to the opposing pres 
Sures of said chamber and brake pipe and adapt 
ed to operate said valve upon a reduction in 
brake pipe pressure to effect a service reduction 
in pressure in said quick action chamber if said 
Valve device does not operate upon a Service: re 
duction in brake pipe pressure before a prede 
termined differential between said Opposing pres 
Sures is established. 

9. In a fluid pressure brake, in combination, a 
brake pipe, a quick action chamber, an emer 
gency valve device subject to the opposing pres 
sures of said brake pipe and quick action cham 
ber and adapted to operate upon a Service reduc 
tion in brake pipe pressure to effect a service re 
duction in pressure in said quick action cham 
ber and adapted to operate upon an emergency 
reduction in brake pipe pressure to effect an 
emergency application of the brakes, and Valve 
means comprising a valve normally Seated by 
the pressure of fluid in said chamber, and a 
movable abutment subject to the Opposing pres 
Sures of said chamber and brake pipe and adapt 
ed to operate said valve upon a reduction in 
brake pipe pressure to effect a service reduction 
in pressure in said quick action chamber if said 
Valve device does not operate upon a Service re 
duction in brake pipe pressure before a predeter 
mined differential between Said opposing pres 
sures is established, said valve device being Oper 
ative upon a reduction in brake pipe preSSure 
to render said Valve means ineffective. 

10. In a fluid pressure brake, in combination, 
a brake pipe, a valve device subject to the oppos 
ing pressures of the brake pipe and a quick action 
chamber and operative upon a reduction in brake 
pipe pressure when a differential is obtained be 
tween said opposing pressures which exceeds a 
predetermined degree to effect an energency ap 
plication of the brakes, and Valve means COin 
trolled by Said opposing preSSures and Operative 
upon a differential of preSSures leSS than Said 
predetermined differential for Venting fluid Un 
der pressure from Said Chamber to the atmos 
phere at a service rate to prevent operation of 
said valve device upon a service reduction in 
brake pipe pressure, said valve means being nor 
mally operated by the pressure of fluid in Said 
quick action chamber to close the venting com 
munication to Said chamber. 

11. In a fluid pressure brake, in combination, 
a brake pipe, an eimergency Valve device COmpris 
ing a piston subject to the opposing pressures of 
the brake pipe and a quick action chamber, Valve 
means Operative by said piston upon a reduction 
in brake pipe preSSure When a differential is ob 
tained betWeen Said Opposing pressures which 
exceeds a predetermined degree to effect an 
emergency application of the brakes, a flexible 
diaphragm having an area, at least equal to that 
of said piston and controlled by Said opposing 
pressures and Operative upon a Service reduction 
in brake pipe pressure to effect a corresponding 
reduction in pressure in said chamber to prevent 
obtaining Said predetermined differential upon 
effecting a service reduction in brake pipe 
preSSure. 

12. In a fluid pressure brake, in combination, a 
brake pipe, a Valve device subject to the opposing 

4. 

pressures of the brake pipe and a quick action 
chamber and operative upon a reduction in brake 
pipe pressure when a differential is obtained be 
tween said opposing pressures which exceeds a 
predetermined degree to effect an emergency 
application of the brakes, a valve operative to 
went fluid under pressure from said chamber at 
a service rate, and flexible diaphragm means con 
trolled by Said Opposing preSSures and Operative 
Upon a differential less than said predetermined 
differential to effect the operation of said valve. 

13. In a fluid pressure brake, in combination, 
a brake pipe, a valve device Subject to the Op 
posing pressures of the brake pipe and a quick 
action chamber and operative upon a reduction 
in brake pipe pressure when a differential is ob 
tained between Said opposing pressures Which 
exceeds a predetermined degree to effect an 
emergency application of the brakes, valve 
means controlled by said opposing pressures and 
operative upon a differential of preSSures leSS 
than said predetermined differential to went fluid 
under pressure from Said chamber to the at 
mosphere, and means for limiting the rate at 
which fiuid under pressure is vented from said 
chamber to a degree which will prevent obtaining 
said predetermined differential upon a Service re 
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duction in brake pipe pressure and ensure ob 
taining said predetermined differential upon an 
emergency reduction in brake pipe pressure. 

14. In a fluid pressure brake, in combination, 
a brake pipe, a Valve device Subject to the Op 
posing pressures of the brake pipe and a quick 
action chamber and Operative upon a, reduction 
in brake pipe pressure when a differential is ob 
tained between said opposing pressures which 
exceeds a predetermined degree to effect an 
emergency application of the brakes, a flexible 
diaphragm. Subject to Said Opposing pressures, a 
Spring acting On Said diaphragm adapted to per 
mit deflection of Said diaphragm upon obtaining 
a differential of preSSures less than said prede 
termined differential upon effecting a reduction 
in brake pipe preSSure, and Valve means opera 
tive by said diaphragm upon deflection thereof 
to Vent fluid under pressure from said chamber 
at a rate to prevent obtaining said predetermined 
differential upon effecting a Service reduction in 
brake pipe pressure. 

15. In a fluid pressure brake, in combination, a 
brake pipe, a valve device Subject to the opposing 
preSSures of the brake pipe and a quick action 
chamber and Operative upon a reduction in 
brake pipe pressure when a differential is ob 
tained between said opposing pressures which ex 
Ceeds a predetermined degree to effect an ener 
gency application of the brakes, a flexible dia 
phragm. Subject to Said opposing pressures, a 
Spring acting on said diaphragm adapted to per 
mit deflection of Said diaphragm upon obtaining 
a differential of pressures less than said predeter 
mined differential upon effecting a reduction in 
brake pipe pressure, a poppet valve operative by 
Said diaphragm. Upon deflection thereof to went 
fluid under pressure from said chamber, and 
means for limiting the rate at which fluid is 
vented from said chamber to a degree which will 
prevent obtaining said predetermined differential 
upon effecting a service reduction in brake pipe 
pressure. 

i6. In a fluid pressure brake, in combination, 
a brake pipe, an emergency valve device com 
prising a piston controlled by the opposing pres 
Sures of Said brake pipe and a quick action cham 
ber, Valve means operative by said piston upon a 
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ential exceeding a predetermined degree is ob 
tained between said opposing pressures to effect 
an emergency application of the brakes, a flexi 
ble diaphragm having an - area, at least equal to 
that of Said piston and controlled by said oppos 
ing pressures, valve means operative by said dia 
phragm upon obtaining a less differential be 
tWeen said opposing pressures upon a reduction 
in brake pipe pressure to reduce the pressure in 
Said chamber at a rate to prevent obtaining Said 
predetermined differential upon effecting a 
service reduction in brake pipe pressure, said 
emergency valve device being operative when ef 
fecting an emergency application of the brakes 
to render said valve means ineffective to Went fluid 
under pressure from said chamber. 

17. In a fluid pressure brake, in combination, 
a brake pipe, an emergency valve device con 
trolled by the opposing pressures of said brake 
pipe and a quick action chamber and operative 
when a differential exceeding a predetermined 
degree is obtained between said opposing pres 
Sures to effect an emergency application of the 
brakes, a valve operative to vent fluid under pres 
sure from said chamber at a service rate, a flex 
ible diaphragm. Subject to said opposing pres 
Sures, and a Spring acting on Said diaphragm and 
designed to permit deflection thereof to operate 
said valve upon a differential of pressures less 
than said predetermined differential. 

18. In a fluid pressure brake, in combination, a 
brake pipe, an emergency Valve device controlled 
by the opposing pressures of said brake pipe and a 
quick action chamber and operative when a 
differential exceeding a predetermined degree is 
obtained between said opposing pressures to effect 
an emergency application of the brakes, a valve 
operative to vent fluid under pressure from said 
chamber at a service rate, a flexible diaphragm 
Subject to said Opposing preSSures, and a spring 
acting on said diaphragm and designed to per 
mit deflection thereof to operate said valve upon a 
differential of pressures less than said prede 
termined differential, said diaphragm being of 
such design with respect to the pressure of said 
spring that variations in the internal resistance 
to deflection of the diaphragm will not materially 
affect the operating differential of said diaphragm 
as governed by said spring. 

19. In a fluid pressure brake, in combination, a 
brake pipe, an emergency valve device controlled 
by the opposing pressures of said brake pipe and 
a quick action chamber and operative when a 
differential exceeding a predetermined degree is 
obtained between said opposing pressures to effect 
an emergency application of the brakes, a valve 
Operative to vent fluid under pressure from Said 
chamber at a rate to prevent obtaining Said pre 
determined differential upon a service reduction 
in brake pipe pressure, and flexible diaphragm 
means controlled by said opposing preSSures and 
operative upon a differential less than said pre 
determined differential to effect the operation of 
said valve. 

20. In a fluid pressure brake, in combination, a 
brake pipe, an emergency valve device controlled 
by the opposing pressures of said brake pipe and 
a quick action chamber and operative when a 
differential exceeding a predetermined degree is 
obtained between Said opposing pressures to effect 
an emergency application of the brakes, a valve 
operative to vent fluid under pressure from said 
chamber at a rate Which Will prevent obtaining 
said predetermined differential upon effecting a 
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reduction in brake pipe pressure when a differ service reduction in brake pipe pressure, a flexible 

diaphragm subject to said opposing pressures, and 
a spring acting on said diaphragm normally hold 
ing said valve closed with a pressure less than said 
predetermined differential, said diaphragm be 
ing operative to open said Valve When, upon a re 
duction in brake pipe pressure, a differential is es 
tablished between said opposing pressures which 
exceeds the pressure of Said Spring. 

21. In a fluid pressure brake, in combination, 
a brake pipe, an emergency valve device subject 
to the opposing pressures of Said brake pipe and a 
chamber and operative upon a reduction in brake 
pipe pressure when a differential exceeding a 
predetermined degree is obtained between Said 
opposing pressures to effect an emergency appli 
cation of the brakes, a valve for venting fluid 
under pressure from said chamber at a rate 
to prevent obtaining said predetermined differ 
ential upon a reduction in brake pipe pressure at 
less than an emergency rate, a flexible diaphragm 
normally subject to said opposing pressures and 
operative to open said valve, and a spring acting 
on said diaphragm and designed to permit de 
flection of said diaphragm upon a reduction in 
brake pipe pressure when a pressure differential 
less than said predetermined differential is ob 
tained, said emergency valve device being opera 
tive in effecting an emergency application of the 
brakes to balance the opposing fiuid preSSures. On 
said diaphragm to permit said spring to close said 
valve. 

22. In a fluid pressure brake, in combination, a. 
brake pipe, an emergency valve device subject to 
the opposing pressures of said brake pipe and a 
chamber and operative upon a reduction in brake 
pipe pressure when a differential exceeding a 
predetermined degree is obtained between said 
opposing pressures to effect an emergency ap 
plication of the brakes, and designed to Operate on 
a differential less than said predetermined differ 
ential to vent fluid under pressure from Said 
chamber at a rate which Will prevent obtaining 
said predetermined differential upon a reduction 
in brake pipe pressure slower than an emergency 
reduction, valve means controlled by said oppos 
ing pressures and operative upon a reduction in 
brake pipe pressure to vent fluid under pressure 
from said chamber to the atmosphere at a rate to 
prevent obtaining said predetermined differential 
when the reduction in brake pipe pressure is at a 
rate slower than an emergency rate, and means 
for delaying the operation of said valve means 
until just before said predetermined differential is 
obtained. 

23. In a fluid pressure brake, in combination, a 
brake pipe, an emergency valve device Subject 
to the opposing pressures of said brake pipe and 
a chamber and operative upon a reduction in 
brake pipe pressure when a differential exceeding 
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a predetermined degree is obtained between said 
opposing pressures to effect an emergency appli 
cation of the brakes, and designed to operate On 
a differential less than said predetermined differ 
ential to vent fluid under pressure from Said 
chamber at a rate which will prevent obtaining 
said predetermined differential upon a reduction 
in brake pipe pressure slower than an emergency 
reduction, valve means operative to Veit fluid 
under pressure from said chamber at a rate to 
prevent obtaining said predetermined differential 
upon a reduction in brake pipe pressure slower 
than an emergency reduction, a flexible diaphragm 
subject to said opposing pressures and connected 
to said valve, and a spring acting on said dia 75 
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phragm, said spring being designed to permit 
Operation of said diaphragm to operate said valve 
means when, upon a reduction in brake pipe pres 
Sure, a differential of pressures is obtained on said 
diaphragin which is just less than Said predeter 
mined differential. 
24, in a fluid pressure brake, in combination, 

a brake pipe, an emergency valve device com 
prising a piston subject to the opposing pressures 
of Said brake pipe and a quick action chamber, 
and a slide valve operative by said piston, said 
piston and slide valve having a normal or release 
position and being designed to move from said 
position to a service position for venting fluid 
under pressure from said chamber at a service 
rate When upon a reduction in brake pipe pres 
Sure a, certain differential of pressures is obtained 
On Said piston, and being designed to move from 
Service position to an emergency position to effect 
an emergency application of the brakes when a 
greater differential of preSSures is obtained on said 
piston, a nowable abutment of greater area, than 
said piston controlled by said Opposing pres 
Sures, and Valve means operative by said abut 
ment, when upon a reduction in brake pipe pres 
sure a differential of pressures just less than said 
greater differentia is obtained, to vent fluid un 
der pressure from said chamber at a service rate 
in case said emergency valve device fails to op 
erate before said greater differential is obtained. 

25. In a fluid pressure brake, in combination, 
a brake pipe, an emergency Valve device Con 
prising a movable albutment subject to the op 
posing pressures of said brake pipe and a quick 
action chamber, and a slide valve operative by 
said abutment, said abutment, and slide Valve 
having a normal or release position and being 
designed to move from said position to a Service 
position for venting fluid under pressure from 
Said chamber at a Service rate When upon a 
reduction in brake pipe pressure a certain dif 
ferential of pressures is obtained on said abut 
ment, and being designed to move from service 
position to an energency position to effect an 
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energency application of the brakes when a 
greater differential of pressures is obtained on 
Said abutment, a poppet valve for wenting fuid 
under pressure from said chamber at a service 
rate, a flexible diaphragm subject to said oppos 
ing pressures, and a Spring acting On Said dia 
phragm normally urging said poppet Valve seated 
With a pressure just less than Said greater differ 
ential, said diaphragm being operative, if, upon a 
reduction in brake pipe pressure, a differential is 
obtained between said opposing pressures Which is 
just less than said predetermined differential, to 
open said poppet valve for venting fluid under 
pressure from Said charinber, said emergency valve 
device being operative upon movement to emer 
gency position, to render said poppet valve in 
effective. 

26. in a fluid pressure brake, in combination, 
a brake pipe, an emergency valve device com 
prising a innovable albutment Subject to the op 
posing pressures of said brake pipe and a quick 
action chamber, and a slide valve operative by 
said abutinent, said abutment and slide valve 
having a jaolinal or release position and being 
designed to move from said position to a service 
position for venting fluid under pressure from 
said channber at a service rate when upon a re 
duction in brake pipe pressure a certain differen 
tial of pressures is obtained on said abutment, 
aid being desiglled to move from Service position 
to an emergency position to effect an emergency 
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application of the brakes when a greater differ 
ential of pressures is obtained on said abutment, 
a poppet Valve for Wenting fluid under pressure 
from said chamber at a service rate, a flexible 
diaphragm. Subject to said opposing pressures, 
and a Spring acting on Said diaphragm normally 
urging said poppet valve seated with a pressure 
just less than said greater differential, said dia 
phragm being operative, if, upon a reduction in 
brake pipe pressure, a differential is obtained 
between said opposing pressures which is just 
less than said predetermined differential, to open 
said poppet valve for venting fluid under preSSure 
from said chamber, said emergency Valve device 
being operative upon movement to emergency 
position to connect both sides of Said flexible 
diaphragm to said quick action chamber to per 
mit said Spring to Seat Said poppet Valve. 

27. In a fluid pressure brake, in combination, 
a brake pipe, an emergency valve device Com 
prising a moWable albutment Subject to the Op 
posing pressures of said brake pipe and a quick 
action chamber, and a slide valve operative by 
said abutment, said abutment and slide valve 
having a normal or release position and being 
designed to move from said position to a Service 
position for venting fluid under pressure from 
Said chamber at a service rate When upon a re 
duction in brake pipe pressure a certain differ 
ential of pressures is obtained on said abutment, 
and being designed to move from service position 
to an emergency position to effect an emergency 
application of the brakes when a greater differ 
ential of pressures is obtained on said abutment, 
Spring means associated with said piston for de 
fining said Service position and for determining 
Said greater differential, and Valve means con 
trolled by said opposing pressures and operative 
by a differential of pressures just less than said 
greater differential to went fluid under pressure 
from said chamber at a Service rate in case said 
emergency Valve device fails to operate before 
said greater differential is obtained. 

28. In a fluid pressure brake, in combination, a 
brake pipe, an emergency valve device comprising 
a movable abutment subject to the opposing pres 
Sures of said brake pipe and a quick action cham 
ber, and a slide valve operative by said abutment, 
Said abutment and slide valve having a normal 
or release position and being movable to an emer- F; 
gency position for effecting an emergency appli 
cation of the brakes when, upon a reduction in 
brake pipe pressure, a differential exceeding a 
predetermined degree is obtained between said 
opposing pressures, a valve operative to went fluid 
under pressure from said chamber at a rate to 
prevent obtaining said predetermined differential 
upon a reduction in brake pipe pressure at a 
rate leSS than an emergency rate, a flexible dia 
phragm Subject to said opposing pressures and 
operative upon a differential less than said pre 
determined differential to operate said valve, and 
a Spring acting on said diaphragm for deter 
mining Said less differential. 

29. In a fluid pressure brake, in combination, 
a brake pipe, an emergency valve device com 
prising a movable abutment subject to the oppos 
ing pressures of Said brake pipe and a quick ac 
tion chamber, and a slide valve operative by said 
abutment, Said abutment and slide valve having 
a normal Or release position and being movable 
to an emergency position for effecting an emer 
gency application of the brakes when, upon a re 
duction in brake pipe pressure, a differential ex 
ceeding a predetermined degree is obtained be 
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12 
tween said opposing pressures, a Spring acting 
on said abutment in said normal position for de 
termining said predetermined differential, a 
valve operative to vent fluid under pressure from 
said chamber at a rate to prevent obtaining Said 
predetermined differential upon a reduction in 
brake pipe pressure at a rate less than an emer 
gency rate, a flexible diaphragm subject to said 
opposing pressures and operative upon a differen 
tial less than said predetermined differential to 
operate said valve, and a spring acting on Said 
diaphragm for determining said less differential. 

30. In a fiuid pressure brake, in combination, 
a brake pipe, a brake pipe vent valve device op 
erative by fluid under pressure to effect an emer 
gency reduction in brake pipe pressure, an emer 
gency valve device comprising a main Valve, an 
auxiliary valve mounted on said main Valve and 
movable relatively thereto from a normal posi 
tion to an emergency position for Supplying fluid 
under pressure to effect the operation of Said 
went valve device, a piston subject to the OppoS 
ing pressures of said brake pipe and a chamber 
and operative upon a reduction in brake pipe 
pressure when a differential exceeding a prede 
termined degree is obtained between said op 
posing pressures to move said auxiliary valve to 
said emergency position, Spring Ineans acting on 
said piston in the normal position thereof for 
defining said differential, valve means operative 
from said chamber at a rate adapted to prevent 
obtaining said predetermined differential upon a 
service reduction in brake pipe pressure, and a 
flexible diaphragm subject to said opposing pres 
Sures and operative upon a service reduction in 
brake pipe pressure to effect the operation of 
said valve means. 

31. In a fluid pressure brake, in combination, 
a brake pipe, a flexible diaphragm subject on One 
face to brake pipe pressure, and on the opposite 
face to the pressure of fluid in a chamber adapt 
ed to be charged with fluid under pressure from 
said brake pipe through a restricted port, and 
valve means subject to the Opposing pressureS On 
said diaphragm and operative when the brake 
pipe pressure on one side exceeds the opposing 
pressure by a predetermined degree to increase 
the opposing pressure according to the increase 
in brake pipe pressure. 

32. In a fluid pressure brake, in combination, 
a brake pipe, a flexible diaphragm. Subject on 
one face to brake pipe pressure, and on the oppo 
site face to the pressure of fluid in a chamber 
adapted to be charged with fluid under pressure 
from said brake pipe through a restricted port, 
and valve means subject to the opposing pres 
sures on said diaphragm and operative to limit 
the differential of pressures obtained on the op 
posite faces of said diaphragm to a predetermined 
degree, upon an increase in brake pipe pressure. 

33. In a fluid pressure brake, in combination, a 
brake pipe, a fiexible diaphragm subject on One 
face to brake pipe pressure, and on the opposite 
face to the pressure of fluid in a chamber connect 
ed through a restricted passage to another cham 
ber adapted to be charged with fluid under pres 
sure from said brake pipe through a restricted 
port, a valve operative by said diaphragm upon a 
reduction in brake pipe pressure to vent fluid un 
der pressure from said chambers, and Valve 
In eans controlled by the opposing preSSureS On 
said diaphragm and operative when a predeter 
mined differential is obtained betWeen Said Op 
posing pressures to supply fluid under pressure 
from said brake pipe to the first mentioned 
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chamber at a rate exceeding the capacity of said 
restricted passage to permit flow of fluid under 
pressure from said first mentioned chamber to 
the Second mentioned chamber, Whereby the 
differential of pressures obtained on Said dia 
phragm is limited to a predetermined degree 
upon effecting an increase in brake pipe pressure, 
said restricted passage having no restricting ef 
fect upon the flow of fluid under preSSure be 
tween said chambers upon the operation of said 
valve to vent fluid under pressure therefrom. 

34. In a fluid pressure brake, in combination, 
a brake pipe, a flexible diaphragm. Subject on one 
face to brake pipe pressure, and on the opposite 
face to the pressure of fluid in a chamber which 
is connected to another chamber adapted to be 
charged with fluid under pressure from said 
brake pipe through a restricted port, a valve op 
erative by said diaphragm upon a reduction in 
brake pipe pressure to vent fluid under pressure 
from Said chamber, Valve means controlled by 
the opposing pressures acting on Said diaphragm 
and operative upon an increase in brake pipe 
pressure, when the brake pipe pressure on one 
side of the diaphragm exceeds the chamber pres 
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Sure on the opposite side, to supply fluid under 
pressure to the first mentioned chamber, means 
in the connection between said chambers for re 
stricting flow of fluid under pressure in the di 
rection from the first mentioned chamber to the 30 
Second mentioned chamber when fluid under 
preSSure is Supplied to the first mentioned cham 
ber for thereby ensuring an increase in pressure 
in said first mentioned chamber to limit the pres 
Sure differential obtained on said diaphragm 
upon an increase in brake pipe pressure, said 
means being ineffective to restrict flow of fluid 
under pressure in the opposite direction upon 
the operation of said valve. 

35. In a fluid pressure brake, in combination, a 
brake pipe, a brake pipe vent valve device opera 
tive by fluid under pressure to effect an emer 
gency reduction in brake pipe pressure, an emer 
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gency valve device comprising a main valve, an - 
auxiliary valve mounted on said main valve and 
movable relatively thereto from a normal posi 
tion to an emergency position for supplying fluid 
under preSSure to effect the operation of said went 
Valve device, a piston subject to the opposing 
preSSures of Said brake pipe and a chamber and 
Operative upon a reduction in brake pipe pressure 

- When a differential exceeding a predetermined 
degree is obtained between said opposing pres 
sures to move said auxiliary valve to said emer 
gency position, Spring means acting on said pis 
ton for defining said differential, valve means op 
erative to vent fluid under pressure from said 
chamber at a rate adapted to prevent obtaining 
said predetermined differential upon a service re 
duction in brake pipe pressure, and a flexible 
diaphragm subject to said opposing pressures and 
operative upon a Service reduction in brake pipe 
pressure to effect the operation of said valve 
leanS. - 

36. In a fluid pressure brake, in combination, 
a brake pipe, a quick action chamber, a valve de 
Vice subject to the opposing pressures of the 
brake pipe and the quick action chamber and op 
erative upon a reduction in brake pipe pressure 
for effecting venting of fluid under pressure from 
the quick action chamber to the atmosphere at a 
Service rate, and an emergency valve device sub 
ject to the Opposing pressures of the brake pipe 
and the quick action chamber and operative upon 
an emergency rate of reduction in brake pipe 
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pressure to effect an emergency application of 
the brakes and to render said valve device in 
effective to vent fluid under pressure from said 
chamber. 

37. In a fluid pressure brake, in combination, a 
brake pipe, a quick action chamber, Valve means 
operative to reduce the pressure in said quick 
action chamber at a service rate, a movable abut 
ment subject to the opposing pressures of Said 
brake pipe and a chamber normally charged with 
fluid at brake pipe pressure and operative upon a 
service reduction in brake pipe pressure to effect 
the operation of said valve means, and an emer 
gency valve device subject to the opposing pres 
sures of said brake pipe and quick action chamber 
operative upon an emergency reduction in brake 
pipe pressure to effect an emergency application 
of the brakes and to render said valve means in 
effective to went fluid under pressure from Said 
chamber. 

38. In a fluid pressure brake, in combination, a 
brake pipe, a flexible diaphragm Subject on One 
face to brake pipe pressure and on the Opposite 
face to the pressure of fluid in a chamber adapted 
to be charged with fluid under pressure from Said 
brake pipe through a restricted port, and valve 
means subject to the opposing pressures of Said 
brake pipe and chamber and operative When 
upon charging the brake pipe the brake pipe 
pressure on one side of said diaphragm exceeds 
the opposing pressure on the other side by a pre 
determined degree to prevent a further increase 
in the differential of pressures on said dia 
phragm. 

39. In a brake system of the type including a 
normally charged brake pipe; a normally charged 
quick action chamber; an emergency piston Sub 
ject to opposing pressures in said chamber and in 
the brake pipe; an emergency valve adapted to be 
actuated by said piston and arranged for limited 
lost motion relatively thereto; yielding means Op 
posing such lost motion; a graduating valve co 
acting with said emergency valve and shiftable 
by said piston; a movable abutment subject to 
opposing pressures in said chamber and Said 
brake pipe and more sensitive than said piston; 
a bleed valve for reducing Said chamber pres 
sure arranged to be actuated by said abutment; 
an interchangeable choke for adjusting the 
bleeding flow to correspond to a desired Service 
reduction rate; and means controlling motion of 
said bleed valve under the urge of Said abutment 
and arranged to cause the Walve to Open. When 
brake pipe pressure is reducing at a chosen 
service rate and close at other times. 

40. In a fuid pressure brake, the combination 
of a valve device comprising a quick action 
chamber; a brake pipe connection; a piston sub 
ject to opposing pressures in Said chamber and 
connections; a main emergency Valve and an 
auxiliary valve having a movement relatively to 
the main valve; a piston stem carried by said 
piston for actuating said valves; yielding means 
reacting between said stem and Said main Walve 
in one direction; a movable abutment subject to 
opposing pressures in said chamber and connec 
tion and more sensitive than Said piston; a nor 
mally closed bleed Valve for reducing pressure in 
said chamber at a service rate and arranged to be 
actuated by said abutment; and means control 
ling motion of said bleed valve to cause the valve 
to open under the urge of Said abutment when 
brake pipe pressure is reducing at a service rate 
and close at other times. 

41. In a fluid pressure brake, the combination 
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of a valve device comprising a quick action cham 
ber; a brake pipe connection; a piston Subject to 
Opposing pressures in said chamber and Connec 
tion; a main emergency Valve and an auxiliary 
valve having a movement relatively to the main 
valve; a piston stem carried by said piston for 
actuating said valves; yielding means reacting be 
tween Said stem and Said main Walve in one di 
rection; and an independent bleed valve mecha 
nism, operable by pressure differentials between 
pressures in said chamber and connection insuf 
ficient to cauSe Said pistOn to Overpower Said 
yielding means, said bleed valve mechanism. Serv 
ing in response to service reductions of brake pipe 
pressure to vent said chamber at a service rate. 

42. In a brake System of the type including a 
normally charged brake pipe; a normally charged 
quick action chamber; a normally closed pres 
Sure Operated brake pipe Vent Valve; an emer 
gency piston Subject to opposing pressures in said 
chamber and in the brake pipe; an emergency 
valve adapted to be actuated by Said piston and 
arranged for limited lost motion relatively there 
to, Said Valve having a preliminary emergency 
port for Supplying air from the quick action 
chamber to operate said brake pipe vent valve; 
yielding means opposing said lost motion; a 
graduating valve coacting with said emergency 
valve and shiftable by the lost motion of the pis 
ton against Said yielding resistance from a normal 
position in Which it closes Said preliminary emer 
gency port to a position in which it opens the 
same; a movable abutment Subject to opposing 
preSSures in said chamber and in said brake pipe 
and more sensitive than said piston; a normally 
closed bleed valve for reducing said chamber pres 
Sure at a Service rate; and connections whereby 
said bleed valve is opened by Said abutment When 
the latter responds to reduction of brake pipe 
preSSure at a service rate, 

43. In a brake System of the type including a 
normally charged brake pipe; a normally charged 
quick action chamber; an emergency piston sub 
ject to opposing pressures in said chamber and 
in the brake pipe and having a stem; an emer 
gency Valve So confined by Said Stem as to have 
limited lost motion relatively thereto; yielding 
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means mounted on Said stem and opposing Said 
lost motion; a graduating Valve shiftable on Said 
emergency Valve by Said stem. When said lost no 
tion occurs; a movable abutment Subject to op 
posing preSSures in Said chamber and said brake 
pipe and more sensitive than said piston; a 
bleed Valve for reducing Said chamber pressure at 
a Service rate and arranged to be actuated by 
Said abutment; and yielding means resisting mo 
tion of said bleed Valve and arranged to permit 
the Valve to open When brake pipe pressure is 
falling at a service rate and close at other times. 

44. In a brake System of the type including a 
normally charged brake pipe; a normally charged 
quick action chamber; an emergency piston Sub 
ject to opposing pressures in Said chamber and 
in the brake pipe; an emergency Valve adapted to 
be actuated by Said piston and arranged for lim 
ited lost notion relatively thereto yielding means 
opposing Such lost motion; a graduating valve 
coacting with Said emergency valve and Shiftable 
by said piston; a movable abutment Subject to 
opposing preSSures in Said chamber and said 
brake pipe and more sensitive than said piston; a 
bleed valve for reducing said chamber pressure at 
a service rate arranged to be actuated by said 
abutment; and means controlling motion of said 
bleed valve under the urge of said abutment and 
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arranged to cause the Walve to Open when brake 
pipe pressure is reducing at a chosen service rate 
and close at other times. " . ? 

45. In a brake System of the type including a 
normally charged brake pipe; a normally charged 
quick action chamber; an emergency piston Sub 
ject to opposing pressures in Said chamber and 
in the brake pipe; an emergency valve adapted 
to be actuated by Said piston and arranged for 
limited lost motion relatively thereto; yielding 
means Opposing Such lost motion; a graduating 
Valve coacting With Said emergency Valve and 

... shiftable by Said piston; a movable abutment Sub 
ject to opposing pressures in said chamber and 
said brake pipe and more sensitive than said 
piston; a normally closed bleed valve for reducing 
Said chamber pressure at a Service rate; and con 
nections whereby said bleed valve is opened by 
Said abutment. When the latter responds to re 
duction of brake pipe pressure at a Service rate. 

46. In a brake system of the type including a 
normally charged brake pipe; a normally charged 
quick action chamber; a normally closed pres 
sure operated brake pipe went valve; an emer 
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gency piston subject to opposing pressures in said 
chamber and in the brake pipe; an emergency 
valve adapted to be actuated by said piston and 
arranged for limited lost motion relatively there 
to, said Valve having a preliminary emergency 
port for Supplying air from the quick action 
chamber to operate said brake pipe vent valve; 
yielding means opposing said lost motion; a grad 
luating Valve coacting with Said emergency Valve, 
and shiftable by the lost motion of the piston 
against Said yielding resistance from a normal 
position in which it closes said preliminary emer 
gency port to a position in which it opens the 
same; a movable abutment Subject to opposing 
pressures in said chamber and in said brake pipe 
and more sensitive than Said piston; a bleed valve 
for reducing said chamber pressure at a Service 
rate arranged to be actuated by said abutment; 
and means for controlling motion of said bleed 
valve under the urge of said abutment and ar 
ranged to cause the valve to open when brake pipe 
pressure is reduced at a Service rate and close at 
other times. 
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