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This invention relates to fluid pressure brakes, 
and more particularly to fluid pressure brake 
equipment for controlling the application and re 
lease of the brakes on cars of a railway train. 
The present standard fiuid pressure brake 

equipment for railway cars Was designed for han 
dling trains of a length up to one hundred cars. 
In recent years, however, trains of more than 
one hundred cars have frequently been Operated 
on Various railroads. 
As a consequence of the increased length of 

trains, it has become increasingly difficult to SO 
control the service application of the brakes, as to 
ensure that the brakes Will be applied On all the 
cars throughout the train; to Secure the Sure and 
prompt; release of the brakes; to ensure that 
quick serial action will be propagated throughout 
the train both in Service and emergency appli 
cations of the brakes with the desired rapidity; 
to ensure against the initiation of an emergency 
application of the brakes when not desired or in 
tended; and to ensure the prompt release of the 
brakes after an application. 
The principal object of my invention is to pro 

vide an improved fluid pressure brake equipment 
capable of controlling the application and re 
lease of the brakes, particularly On longer trainS 
than can now be operated, with promptness, cer 
tainty and dependability over a long period of 
service, and such that the above difficulties are 
avoided; and to improve materially the Operation 
of the brakes on trains of the present Ordinary 
length. 
Another object of my invention is to provide 

an improved valve mechanism for controlling a 
service application of the brakes and for con 
trolling the recharge of the equipment and the 
release of the brakes after a service application. 

For accomplishing the above object, I propose 
to employ a triple valve device for controlling 
the local quick Service venting of fluid from the 
brake pipe and for controlling the flow of fluid 
to the brake cylinder, and to further employ a 
relay valve device, which is controlled by the triple 
valve device, to establish or disestablish an at 
InoSpheric connunication through Which fluid 
is adapted to be released from the brake cylinder 
and to establish or disestablish a charging com 
munication between the brake pipe, fluid pressure 
Storage means, Such as an auxiliary reservoir and 
a service reservoir, and an emergency reservoir. 
By thus having the relay valve device control 

the brake cylinder exhaust communication and 
the charging communication before mentioned, 
the triple valve slide valves will be less compli 

(C). 303-4) 
cated, have less seating area, and Will be more 
sensitive to movement than Would be the case 
if the triple valve slide valves were employed to 
provide this control. 
Another object of my invention is to provide 

a fluid pressure brake equipment having improved 
means for back dumping fluid under preSSure 
from a charged reservoir, such as an emergency 
reservoir, to an auxiliary reservoir to assist in 
recharging the equipment in releasing the brakes 
after a service application. 
A further object of my invention is to provide 

a fiuid pressure brake equipment having improved 
means for providing a high braking power in an 
emergency application of the brakes. 
Other objects and advantages will appear in the 

following more detailed description of the inven 
tion. 
In the accompanying drawing, the single figure 

is a diagrammatic view, mainly in section, of a 
fluid pressure brake equipment embodying the in 
VentiOn. 
As shown in the drawing, the fluid pressure 

brake equipment may comprise a brake control 
jing valve mechanism , a brake pipe 2, auxiliary 
reservoirs 3 and 4, the reservoir 4 being herein 
after termed a Service reservoir, an emergency 
reservoir 5, and a brake cylinder 6. 
The brake controlling valve device comprises 

a service application portion, an emergency por 
tion and a pipe bracket 7 having at one side a 
clamping face 8 and at the opposite side a clamp 
ing face 9. 
The service application portion of the valve de 

vice comprises a casing 0 which is clamped 
to the pipe bracket 7 in any desired manner, there 
being a gasket interposed between the clamping 
face 8 of the pipe bracket and the adjacent clamp 
ing face of the casing f. The casing fo has a 
piston chamber 2, connected through passages 
f3, 4, 5 and 6 in the pipe bracket and pipe 7, 
With the brake pipe 2, and containing a triple 
valve piston 8 having a stem 9 adapted to ac 
tuate a main slide valve 29 and an auxiliary 
slide Valve 2 contained in a valve chamber 22, 
the graduating valve being mounted on and hav 
ing a movement relative to the main slide valve. 

Also mounted in the casing 3 is a relay valve 
mechanism comprising spaced pistons 23 and 24 
operatively connected together by a stem 25, 
which operatively engages both ends of a slide 
valve 26 contained in a chamber 27 defined by 
the casing and inner faces of the pistons, and to 
which the emergency reservoir 5 is constantly 
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connected through a pipe and passages 28 and a 
branch passage 29. 
At the Outer side of the relay pistOn 24 there is 

a chamber 30 which leads, through a passage 3, 
to the seat of the main slide valve 20 and which 
contains a spring 32 interposed between and en 
gaging the piston and casing. The pistOn 24 is 
provided with an annular rib 33, which is adapted 
to seat on the gasket and close off communica 
tion between the piston chamber 39 and paSSage 
3i, and is also provided with a small port 34 
through which the valve chamber 27 is constantly 
connected to the piston chamber 30. 
At the outer side of the relay piston 23 there 

is a chamber 35 to which the valve chamber 27 is 
constantly connected through a Small port 36 pro 
vided in the piston. The piston 23 is also provided 
with an annular seat rib 37, which is adapted to 
seat against a gasket 38 as shown in the dra Wing 
and close communication between the piston 
chamber 35 and a passage 39 leading to the seat 
of the main slide valve 2. It will here be noted 
that the Spring 32 acts to maintain the pistons 
23 and 24 and Side valve 26 in their brake releaS 

i ing positions in which they are shown in the 
dra,Wing. 
The emergency portion of the valve device 

comprises a casing 40 which is clamped to the 
pipe bracket in any desired manner, there be 
ing a gasket 4 interposed between the clamping 
face 9 of the pipe bracket and the adjacent clamp 
ing face of the casing 40. The casing 4 has a 
piston chamber 42 which is open to the paSSage 
f3, and therefore to the brake pipe 2, and coll 
tains an emergency piston 43 having a stem 44 
adapted to actuate a main slide valve 45 and an 
auxiliary slide valve 46 contained in a Valve cham 
ber 47, which is connected through a passage 48 
with a quick action chamber 49 provided in the 
pipe bracket 7. 
The emergency portion also comprises a quick 

action vent valve device having a quick action 
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piston 50 contained in a chamber 5 open to a 
passage 52 leading to the Seat of the emergency 
main slide valve 45, said piston having a stem 53. 
adapted to control the operation of a quick action 
went valve 54 contained in a chamber 55 to Which 
the brake pipe 2 is constantly connected through 
the passage 5. This valve is normally main 
tained seated against an annular seat rib. 56 by 
the action of a spring 57, thus closing communi 
cation from the valve chamber 55 to a passage 
58 leading to a chamber 59 which is constantly 
Open to the atmosphere. 
With the quick action piston 50 in its normal 

position, the piston chamber 5i is open to the 
chamber 59 and consequently to the atmosphere 
through a leakage groove 60 around the piston 
and also through a Small port 6 in the piston. 
This leakage groove has a fairly large flow area, 
So that fluid under pressure which may unin 
tentionally leak into the piston chamber 5, by 
Way Of passage 52, at a faster rate than it could 
eScape through the port 6, is not permitted to 
Create a Sufficient pressure differential to cause 
the quick action piston to operate to unseat the 
quick action valve 54. 
The quick action piston 50 is provided With an 

annular rib 62, which is adapted to seat on a 
gasket 63 to prevent unintentional leakage of 
fluid from the quick action piston chamber 5 
to the atmosphere. 
The emergency portion further comprises a 

high-pressure valve device which may comprise 
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a valve piston 64 carrying on one side a valve 65, 
Which is normally maintained Seated on a seat 
rib 66. . . . . 

The inner Seated area of the Valve piston is 
open to a passage 67, which is connected through 
a passage and pipe 68 with the brake cylinder 6, 
The Outer Seated area, is open to the passage. 28 
leading from the emergency reservoir 5. At the 
other side of the 3ive piston there is a chamber 
69 to which, with the emergency main slide valve 
45 in its normal position, as shown in the drawing, 
is connected the emergency reservoir 5 by way 
of the Outer Seated area of the valve piston, a 
pa SSage i, a cavity. Ti in the slide valve 45, and 
a paSSage 2. 
The Valve piston 64 is subjected on one side 

to the preSSure of a coil spring 73 contained in 
the chamber 69. 
The rear end portion of the piston stem 9 of 

the triple valve piston 8 is provided with a bore 
4, which is closed at one end by a plug 5 hav 

ing Screw-threaded connection with the stem, said 
plug being provided with a central bore 76. Below 
the lower surface of the major portion of the 
piston stem, the other end of the bore 74 is open. 
The inner end wall of the bore 4 forms a stop 
shoulder, which is adapted to be engaged by a 
plunger Ti slidably engaging the stem within the 
bore. The plunger is provided with a stem 78, 
Which is slidably guided by the plug 75 within the 
bore 6. Interposed between and engaging one 
side of the plunger and the plug 75, is a spring 
79 which acts to normally, maintain the plunger 
in engagement with the end wall of the bore 74. 
In this position, the face of the plunger 74 will be 
closer to the rear vertical surface 80 of the main 
Slide valve 20 than will be the face 8 of the 
uSual annular operating collar 82 with which the 
piston Stem 9 is provided, so that, in effecting 
a Service application of the brakes, the plunger 
Will engage the main slide valve and yieldably 
resist movement of the piston 8 and auxiliary 
slide valve 2 before the collar 82 engages the 
main Slide Valve. The purpose of this is to stabi 
lize the action of the triple valve parts as will 
hereinafter more fully appear. This stabilizing 
mechanism also acts to assist in breaking the 
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Seal between the piston f8 and the gasket in . 
effecting the release of the brakes, and further 
Serves as a graduating spring for shifting the 
piston 8, and thereby the auxiliary slide valve 2 l, 
to Service lap position, all of which will herein 
after be more fully described. 
The rear end portion of the emergency pis 

ton stem 44 carries a mechanism which, in con 
struction, is quite similar to the stabilizing mech 
anism carried by the rear end of the triple valve 
piston stem 9, and comprises a plunger 83, 
which is subject to the pressure of a spring 
84 interposed between and engaging the plunger 
and a plug 85 having screw-threaded connec 
tion. With the piston stem. The plunger is slid 
ably guided within a bore 86 provided in the 
stem and has a stem 87, which is slidably guided 
in a central bore 88 provided in the plug 85. 
This mechanism is adapted to cooperate with the 
emergency main slide valve 45 to assist in shift 
ing the emergency piston 43 out of sealing en 
gagement With the gasket 4 in releasing the 

(0. 

brakes after an emergency application and is : 
also adapted to assist in preventing the emer 
gency valve device from being unintentionally 
moved to emergency position when a service ap 
plication of the brakes is being effected, all of 



5 

0 

á í). 

5 

2,082,172 
which will be more fully described in the foll 
lowing description. 
For the purpose of preventing fluid under pres 

Su'e. On the under side of the emergency main 
slide valve 53 from raising the valve from its 
Seat When the pressure of fluid in the emergency 
valve chamber 42 is reduced, a loading mech 
anisii is provided. This mechanism may com 
prise a fºexible diaphragin 89, Which is mount 
ed in the casing gš and which operatively en 
gages a locking pin 33, thirough whicia a loading 
force iS adapted to be transmitted from the dia 
phragm to the main side valve 5. The ener 
gency waive channber 5 is open to One Side of 
the diaphragm and at the opposite side of the 
diaphragin there is a chamber 9 to which the 
emergency reservoir 5 is connected by way of 
passage is and a branch passage 92. 
In operation, when the brake pipe 2 is be 

ing charged with fiuid under pressure in the 
usual well known maaner, fluid fiows from the 
brake pipe thrOUgh, the pipe' í i and connected 
passages 8, 3, 4 and 3 to both the service 
application piston chamber 2 and emergency 
piston chamber 2. 
With the triple valve piston 8 and other parts 

of the Service application portion of the brake 
controlling valve device í in release position, 
as shown in the drawing, fluid supplied to the 
piston chamber 2 flows through the usual feed 
groove 33 and a groove 94 to the valve cham 
ber 22. Fluid under pressure Supplied through 
the feed groove also flows through a passage 
85 and a passage and pipe 93 to the reservoir 3. 
From the passage 95 fluid fows to a cavity 9 

in the relay slide valve 28 and from thence flows, 
through a passage 98, a choke plug 98 and p2S 
sage and pipe 99 to the Service reservoir 4, and 
from the cavity also flows through a passage 9 
and a choke plug 62 to passage 29 leading to 
the relay valve charaber 2, and to the passage 23 
connected to the emergency reservoir 5. 
The port or passage through the choke plug 

99 in the passage 38 is restricted, so that the 
reservoir i is charged with fiuid at a restricted 
rate as determined by the flow area of this 
polit. 
When the pressuire of fluid in the auxiliary res 

elvoir 3 has been built up to a predetermined de 
gree higher than te preSSuire of fluid in the 
service reservoir (, as determined by the pressure 
of a spring 3 on a ball valve 94, for example, 
a differential pressure of ten pounds, the valve 

& Will unseat and permit a rapid flow of fluid 
from the passage 98 to the passage i 9 and con 
Sequently to the reservoir . 

Fluid under pressure supplied to the relay 
valve chamber 2 flows through the port 3á 
in the piston 24 to the chamber 38 and pas 
Sage 3 and also flows through the port 36 in 
the piston 23 to the chanbei 35 or outer Seated 
area of the piston 23. 
With the triple valve slide valves in release 

position, the inner Seated area of the piston 23 
is connected to the atmosphere by Way Of passage 
39, a port 65 in the main slide valve 29, a cav 
ity 5 in the auxiliary slide valve 2, a port 
387 in the main slide valve 2) and a passage 
t8. The passage 3 leading from the relay 
piston chamber 33 is connected to the seat of 
the auxiliary side valve 2 through a port 38 
in the Yair slide valve 23, which latter port 
is lapped by the auxiliary slide valve. 
From the passage 28 fluid flows to the chann 

ber 33 of the high pressure valve device by Way 

3 
of the high pressure valve chainber, passage is, 
cavity in the emergency main slide valve 35 
and passage 2. Fluid also flows from the pas 
Sage is through passage 32 to the diaphragin 
chamber 9 of the energency waive loading mech 
ani Sm. 
The port or passage through the choke plug 
32 in the passage 8 is restricted, so that 

the energency reservoir 5 and other volumes 
connected there with are charged. With fluid at a 
restricted rate as determined by the idow area, 
of this port. By thus restricting the rate of ficW 
of fiuid, inore fluid will flow toward the rear 
of the train than would be the case if the foW of 
fluid were at a fast rate, thus shortening the 
period of tine required to charge the equip 
neint to a safe Working pressure. The choke 
plug 2 also governs the rate of flow of fluid 
from the emergency reservoir to the ieservoirs 
3 and in recharging the equipment to release 
the brakes. 
With the emergency valve device in release 

positio, as shown in the drawing, fluid under 
pressure supplied to the piston chamber 42 flows 
through a port and passage 48 to the quick 
action chain be £9 and to the energency Valve 
chamber 2. It will be noted that the preS 
Sures of fillid. On opposite sides are Substantial 
ly equal, so that the loading mechanism will not 
act to load the emergency slide valve 45. 
From the passage 5 fluid flows to the quick 

action went valve chamber 55. 
With the triple valve main slide valve 20 in re 

lease position a quick Service reservoir or cham 
ber is open to the atmosphere by Way of a 
passage : 2, a port 3 in the main slide valve 
23, a restricted passage 4 in the main slide 
waive, port 3 in the main slide valve and paS 
Sage 38. Further with the main slide valve 2 
in this position, a loading and unloading cavity 

5 in the valve is supplied with fluid under pres 
Sure from the valve chamber 22 by way of a port 

6 which is uncovered by the auxiliary slide 
Valve. 2 . 
With the relay valve device in release position : 

the brake cylinder 6 is open to the atmosphere 
by way of pipe and passage 58, a branch paSSage 

, a cavity 8 in the reley side valve 2g and 
a passage 9, there being a choke plug 23 in 
passage to restric; the rate of discharge of ... } 
fiuid from the brake cylinder in releasing the 
brakes. 

Service application. 
A service application is initiated by effecting a . 

gradual reduction in brake pipe pressure in the 
usual well known nanihei. Since, as before de 
Scribed, the brake pipe 2 is in communication with 
the triple valve piston chamber 2 and with the 
emergency piston chamber á 2., the pressures of 
fluid in these charnbers gradually reduce With 
the brake pipe pressure. 
Upon a predetermined, but light, reduction in 

pressure in the triple valve piston chamber 2, 
the pressure of fluid in th 

ly in a direction toward the right hand, and 
through the medium of the piston stem. 9, shifts 
the auxiliary slide valve in the same direction 
relative to the main Slide Valya ?!?. AS the aux 
iliary slide valve 3 is this stified, it laps the 
port 5 in the main slide valve 28, thus closing 
the communication frgin the i2hiner seated area, 
f the relay piston 23 to the atmosphere. The 

piston in its traverse cioses the feed groove 93, 

e valve chamber 22 
causes the tripe valve pistor 3 to innove outward 
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so as to prevent back flow of fluid under pressure 
from the valve chamber 22 to the piston cham 
ber 2. After the port 5 in the main slide valve 
has been lapped the cavity 6 in the auxiliary 
slide valve connects the ports C9 and 6 to the 
port f , which is in registration with the pas 
Sage 8 open to the atmosphere. 

Since the passage 3, leading from the relay 
piston chamber 38, is in registration with the 
port 9 in the main slide valve, fiuid under pres 

* Sure is no W vented from this chamber to the ait 
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nosphere, the flow of fuid from the chamber 
being at a faster rate than fluid is permitted to 
flow to the chamber 33 through the port 34 in the 
relay piston 26. With the piston chamber 30 thus 
vented, fluid under pressure in the relay piston 
chamber 35 causes the pistons to move to their 
extreme right hand positions compressing the 
Spring 32 and causing the seat rib 33 to engage 
the gasket to prevent the escape of fluid from 
the outer seated area of the relay piston 23, and 
consequently from the energency reservoir 5, to 
the atmosphere. The relay pistons, through the 
medium of the stem 25, shift the relay slide valve 
26 in the same direction to application position 
in which the slide valve laps the passages 7 and 
A 9, thus closing communication from the brake 
cylinder to the atmosphere. In application po 
Sition the relay slide valve disestablishes com. 
munication between the passages 95, 98 and Of, 
so that there Will be no back fiOW of fluid under 
pressure from the emergency reservoir 5 to the 
valve chamber 22 of the triple valve device or to 
the reservoirs 3 and 4. 
With the port 6 in the main. Slide valve.2 

connected to the atmosphere the cavity 5 is at 
atmospheric pressure, so that fluid under pressure 
acting on the main valve over an area equal to 
the area of the upper surface of the cavity 5, 
imposes a Seating pressure on the valve 2 and 
thus increases the resistance of the valve to move 
ment to Ward application position. 
After the feed groove 93 has been closed, the 

continued outward movement of the piston 8 
45 causes the rear end of the auxiliary slide valve 

2 to uncover a service port 2 in the main 
slide valve, following which the plunger , 
mounted in the rear end portion of the piston 

... Stem 9, engages the rear surface 8 of the main 
50 

55 
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slide Valve 20. The further outward movement 
of the auxiliary slide valve 2 by the piston 8 is 
noW resisted by the Spring 79 acting through the 
piston stem. 9. Now, when a predetermined light; 
reduction in brake pipe pressure has been effected, 
say for instance about one pound, a sufficient fluid 
pressure differential is created on the piston, 8, 
So that the piston will be caused to move outward 
ly, overcoming the resistance offered by the spring 
9, and shifting the auxiliary slide valve to ini 

tial quick service position. 
In the initial quick Service position of the aux 

iliary side valve 2, a cavity - 22 in the Walve 
connects the port 3 in the main slide valve to 
a port 23 also in the main slide valve. The port 
A 3 is in registration with the passage 2 lead 
ing to the quick service chamber f í í and the port 
A23 is in registration with the brake pipe A, so 
that When the ports are connected by Way of the 
cavity 22, fluid under pressure is permitted to 

- flow from the brake pipe to the quick service 
chamber . From the port 3 fluid under 
preSSure may flow to the atmosphere at a restrict 
ed rate through the restricted passage is, port 
S and passage 458, but this flow will have no 
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appreciable effect upon the local reduction in 
brake pipe pressure. 
The initial local quick service flow of fluid from 

the brake pipe to the quick service chamber 
is at a fast rate and produces a Sudden reduc 
tion in brake pipe pressure, which acts to hasten 
the operation of the triple valve parts on the 
next car in a train to initial quick Service posi 
tion and also acts to hasten the operation of the 
local triple valve parts to application position. 
The triple valve parts on said next car then oper 
ate in a similar manner, and in this Way, a quick 
Serial response to the brake pipe reduction is 
tranSmitted from one car to the next throughout 
the length of the train and as a result the triple 
valve parts are quickly shifted to application 

With the main slide valve 2 in application 
position, the service port f2, which has been 
previously uncovered by the auxiliary slide valve 
2, registers with a paSSage 23, leading to the 
brake cylinder passage 68, So that fluid under 
pressure is now supplied from the valve chamber 
22 and the auxiliary reservoir 3 and also from the 
service reservoir 4 to the brake cylinder 6. The 
fiow of fluid from the reservoir. 3 to the brake 
cylinder is by way of pipe and passage 00, past a 
ball check waive 24 and passage 36. 

Further, with the main slide valve 2 in appli 
cation position, a restricted passage 25 in the 
valve connects the passages 4 and 2, So that a 
further local venting of fluid under pressure from 
the brake pipe to the quick service chamber 
takes place, which reduction is Sufficient to in 
sure the piston 8 and slide valves 20 and 2. 
remaining in application position to insure an 
effective brake cylinder pressure being developed. 
The rate at Which this quick Service reduction is 
effected is relatively slow, So as to prevent Surges 
of fluid in the brake pipe which might be caused 
if a fast flow of fluid were permitted and further 
to dampen surges of fluid in the brake pipe which 
may be created upon effecting the initial local 
reduction in brake pipe preSSure. 
- With the main side wave 2 in application posi 
tion, a tail cavity of the port 97 connects the 
passage 3 to theatioSphere, so that the inner 
seated area of the relay piston 24 is at atmos 
pheric pressure, thus insuring that the relay valve 
parts will remain in application position. 

It will be noted that the cavity 5 in the main 
slide valve is connected to the atmosphere before 
the initial quick Service venting takes place and 
remains open to the atmosphere while the slide 
valves are in application position. This main 
tains the slide valve 2 so loaded as to effectively 
prevent the spring 79 from moving the valve for 
Wardly beyond application position. 
When the auxiliary reservoir and service reser 

voir pressures have been reduced by flow to the 
brake cylinder to a degree slightly less than the 
reduced brake pipe pressure, the piston 8 is 
operated in the usual nanner to move the grad 
luating valve 2, so as to lap the service port 2, 
and thus prevent the further flow of fluid under 
preSSure to the brake cylinder. It will here be 
noted that the pressure of the Spring 9 of the 
Stabilizing mechanism assists in moving the pis 
ton Out of engagement With the gasket. f. 
With the auxiliary slide valve in lap position, 

the stabilizing mechanism will have been moved 
Out of engagement With the main slide valve and 
the cavity 5 will be Supplied with fluid under 
pressure from the valve chamber 22 unloading the 
main slide valve. ?? 

5 

O. 

5. 

25 

40 

CO 

f 5 



10 

5 

20 

2 5 

3. 5 

40 

2,032,172 
Upon the reduction in fluid pressure in the 

emergency piston chamber 42 at a service rate, 
the emergency piston 43 and auxiliary slide valve 
46 are shifted outwardly, i.e., in the direction to 
Ward the left hand, relative to the main slide 
valve 45 by fluid in the valve chamber 47 at quick 
action chamber preSSure. As the piston is thus 
shifted, it closes the communication between the 
emergency piston chamber 42 and the passage 
48 leading to the quick action chamber 49 and 
emergency valve chamber 47, and at Substantially 
the same time, a port 26 in the auxiliary slide 
valve A6 is brought into registration with a port 
27 in the main slide valve 45, which latter port 

registers, at the seat of the main valve, With a 
passage 28 open to the atmosphere. Fluid under 
pressure now flows through the registering ports 
and passage from the emergency valve chamber 
47 and connected quick action chamber 49 to the 
atmosphere at a rate substantially equal to the 
Service rate of reduction in the pressure of fluid 
in the emergency piston chamber 42, so that the 
operating pressure differential on the piston 43 is 
Substantially destroyed. In the service applica 
tion position of the emergency piston, the plunger 
83, carried by the emergency piston stem 44, is 
adapted to just engage the rear end surface 29 
of the main slide valve 45, so that unintentional 
further movement of the piston and auxiliary 
slide valve toward the left hand is prevented by 
the action of the spring 84. When the preSSure 
of fluid in the valve chamber a reduces by flow 
to the atmosphere, fluid at emergency reservoir 
pressure present in diaphragm chamber 9 ex 
erts an inwardly directed force on the diaphragm 
89, which is transmitted through the rocking pin 
98 to the main slide valve 45 and which SO loads 
the main valve as to eliminate the danger of the 
valve being raised from its seat by fluid under 
pressure in the cavity 7 f of the valve. This load 
ing also eliminates any tendency of the main 
valve to move under the action of the Spring 84 
in the event of the piston A3 moving a Sufficient 
distance to effect a slight compression of the 
Spring. 

Release of the brakes 
In order to release the brakes, the brake pipe 

pressure is increased in the usual manner, CaluS 
ing the movement of the piston 8 and thereby 
the slide valves 2 and 2 to release position. 
With the slide valves in release position, the 

port fo9, which registers with the passage 3 
laading from the relay piston chamber 30, is 
lapped by the auxiliary slide valve and the port 
A 35, which is in registration with the passage 
39 leading from the relay piston chamber, is 
connected by Way of the cavity 6 in the aux 
iliary slide valve, port 97, and passage fo8 to 
the atmosphere. Fluid under preSSure is now 
vented, through this latter communication, from 
the relay piston chamber at a faster rate than 
fluid flows through the Small port 35 in the relay 
piston 23 to the chamber, so that the pressure 
of fluid in the relay piston chamber 30, together 
with the pressure of the Spring 32, acts on the 
relay piston 24 to move both pistons and relay 
slide valve 26 to their extreme left hand or re 
lease position as shown in the drawing. 
With the relay slide valve 25 in release posi 

tion, fluid under pressure is released from the 
brake cylinder 6 to the atmosphere by way of 
pipe and paSSage 68, paSSage f, cavity if 8 in 
the Valve, paSSage 9 and choke plug 20, thus 
tlie brakes are released. 

5 
In the release position of the piston f 8, fluid 

under pressure is supplied to the valve chamber 
22 and reservoirs 3 and 4 by way of the feed 
groove 93 in the same manner as before de 
Scribed, and with the relay slide valve 26 in re 
lease position, the cavity 97 in the relay valve 
again connects the passages 95, 98 and O, so 
that fluid under preSSure from the fully charged 
eim€rgency reservoir 5 flows at a restricted rate 
through choke plug 92 to the reservoirs 3 and 4 
and to the triple valve chamber 22. Due to the 
Supply of fluid from the emergency reservoir, the 
arlotint of fluid initially flowing from the brake 
pipe to the reservoirs 3 and 4 will not be great, 
So that ingre fluid will flow through the brake 
pipe toward the rear of the train than would be 
the case if the emergency reservoir were cut off 
from the reservoir's 3 and 4, thus hastening the 
charging of the brake pipe on the cars at the 
realir end Of the trair. 
After the equalization of the fluid pressures 

in the reservoirs 3, 4 and 5, these reservoirs are 
finally charged with fluid under pressure from 
the brake pipe by way of the feed groove 93. 
Upon effecting an increase in brake pipe pres 

Sure to release the brakes, the emergency valve 
pistOn 3 and auxiliary slide valve 4S will be 
shifted to their release position, in which posi 
tion they are shown in the drawing, so that the 
Valve chamber 47 and quick action chamber 49 
Will be recharged in the same manner as before 
deScribed. 
With the triple valve device and relay valve 

device in release position, it is important to note, 
that while the valve chamber 22 and auxiliary 
reservoir 3 are recharged from the brake pipe 2 
through the feed groove 93 and from the emer 
gency reServoir 5 at substantially the same rate 
as in the conventional triple valve device, the 
Service reservoir 4 can only recharge at a re 
Stricted rate, as permitted through the choke plug 
99, until the pressure in valve chamber 22 and 
auxiliary reservoir 3 has been increased a pre 
determined amount over the pressure of fluid 
in the Service reservoir 4, such as ten pounds, 
or Sufficient to overcome the pressure of the 
Spring 03, at which time the check valve 04 
is permitted to unseat and allow flow from the 
auxiliary reservoir passage 96 to the service res 
ervoir fi at a relatively unrestricted rate, until 
the pressure in the Service reservoir 4 has again 
been increased to Within ten pounds of the aux 
iliary reservoir pressure, when the check valve 
84 Will be seated and further recharge of the 

Service reservoir will take place through the choke 
plug 99. - 
In view of the initial recharging of the service 

reservoir 4 at a slower rate than the auxiliary 
reservoir 3, when a light subsequent application 
of the brakes is made, if effected before the fiuid 
in the brake cylinder 6 has been completely re 
leased, fiuid under pressure will only be supplied 
from the valve chamber 22 and auxiliary reser 
voir 3 to the brake cylinder, since the pressure 
in the service reservoir 4 is less than the pressure 
in auxiliary reservoir 3, and consequently fluid 
will not flow past the check valve 24 from the 
Service reservoir 4 to the auxiliary reservoir 3. 
As a consequence, on the subsequent brake ap 

plication, the brake cylinder pressure will build 
up at the ratio as determined by the volume of 
the auxiliary reservoir 3 relative to the volume 
of the brake cylinder, such as, for example, a 
build-up of two pounds for each pound reduction 
in brake pipe pressure, as compared with the 

O 

s 

20 

25 

30 

35 

40 

45 

50 

55 

60 

5 



5 

10 

20 

50 

55 

60 

65 

75 

6 
usual build-up of three and one-quarter pounds 
for each pound reduction in brake pipe pressure. 
When, however, the pressure in the auxiliary 
reservoir has been reduced, by flow to the brake 
cylinder, to substantially the pressure existing 
in the service reservoir, then further reduction 
by flow to the brake cylinder takes place from 
both the auxiliary reservoir and the Service 
reSerWOir. 

- Emergency application. 

To effect an emergency application of the 
brakes, fluid under pressure is Suddenly Wented 
from the brake pipe 2, and consequently from 
the triple valve piston chamber 2 and ener 
gency piston chamber 32, and upon Said reduc 
tion the triple valve parts operate, in the same 
manner as in effecting a service application of 
the brakes, to supply fluid under pressure from 
the reservoirs 3 and 4 to the brake cylinder. 
At Substantially the same time as the triple 

valve device operates upon an emergency reduc 
tion in brake pipe-pressure, fluid in the emergency 
valve chamber 3 causes the emergency piston 43 
to move outwardly and first shift the auxiliary 
Slide valve $6 relative to the main Slide valve 45 
and then shift both slide valves in unison to emer 
gency position, in which position the piston en 
gages the gasket &f. As the piston 43 is thus 
moved, it closes the communication through the 
port from the emergency piston chamber 2 
to the passage 48, after which the auxiliary slide 
valve A6 uncovers a port 36 in the main slide 
valve 45, which port at the seat of the main slide 
valve, is in registration with the passage 52 lead 
ing to the quick action piston chamber 5, So that 
fluid under pressure now flows through this port 
and passage from the emergency valve chamber 
4 and connected quick action-chamber 49 to the 
quick action piston chamber 5. 

After the port 30 has been uncovered, a collar 
E3 on the emergency piston stem, 44 engages the 
rear end surface f 29 of the main slide valve 45, 
So that the piston as it continues to move, shifts 
the main slide valve to emergency position. At 
the time the collar 3 engages the main slide 
valve, the Spring 84 will have been compressed, 
the compression of the Spring being started just 
prior to the auxiliary slide valve uncovering the 
port 30. 
Now, as the main Slide valve is moved toward 

emergency position, the end of the slide valve 
moves beyond the passage 30, so that fluid under 
pressure flows directly from the valve chamber 47 
to the passage 52. The space between the port 
3 and the rear end of the main slide valve is 

so slight that as the port 3 is being moved out 
of registration with the passage 52, the rear end 
of the valve is uncovering the passage, so that 
there will be no appreciable interruption in the 
flow of fluid to the quick action piston chamber. 
The pressure of fluid supplied to the quick 

action piston chamber 5A causes the quick action 
piston 59 to move inwardly against the opposing 
pressure of the spring 57, into sealing engagement 
with the gasket 63 mounted in the casing, in which 
position the piston will have closed the leakage 
groove 6. The piston 50, as it is thus moved, 
shifts the vent valve 54 out of seating engage 
ment with the seat rib 56, thereby opening the 
valve chamber 55, and consequently the brake 
pipe passage 5, to the atmosphere by way of 
chamber 59. With this communication estab 
lished, fluid under pressure is suddenly vented 
from the brake pipe for the purpose of transmit 

rate at which the quick action chamber pressure 
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ting emergency action serially through the train, 
in the usual Well known manner: ". . . . . 

... With the main slide valve 45 in emergency posi 
tion, the passage 78 leading from the outer seated 
area of the valve piston 64.islapped and the pas 
Sage 2 leading from the chamber 69 at the other 
side of the valve piston is connected to the atmos. 
phere by way of cavity 7 f in the main slide valve 
and passage 28. With the passage 2 thus con 
nected to the atmosphere fluid under pressure 10 
is vented from the chamber 69, so that fluid at 
emergency reservoir pressure acting on the other 
side of the valve piston, causes the valve piston 
to move and unseat the valve 65 against the op- - - 
posing pressure of the spring 73. With the valve lis 
64 unseated, fluid under pressure flows from the 
emergency reservoir to the brake cylinder 6 by 
Way of pipe and passage 28, past the open valve 
65, passage 67 and passage and pipe 68, thus high 
brake cylinder pressure is obtained in an emer- 20 
gency application. -: - 
With the quick action piston 55 in sealing en 

gagement with the gasket. 63, fluid under pres 
Sure is gradually vented from the emergency slide 
valve charaber 4 and quick action chamber 49 to 
the atmosphere by way of the choked port 6 in 
the quick action piston. When the quick action 
chamber pressure has been reduced to a pre 
determined degree, by the flow of fluid through 
the port 6 , the spring 57 acts to seat the quick 
action valve 54, and aso acts, through the medium 
of the stem 53, to return the quick action piston 
50 to its extreme outer or normal position, in . 
which position it is shown in the drawing. The 

25 

30 

35 
reduces through the port 6 f is slow enough to 
insure the quick action valve 54 remaining open 
until substantially the complete venting of fluid 
from the brake pipe has been accomplished. - 
Upon the substantially complete venting of 40 

fluid from the quick action chamber 49 and valve 
chamber it, the pressure of the compressed spring 
84, acting through the medium of the piston stem 
44, causes the emergency piston 43, and thereby 
the auxiliary slide valve 46, to move inwardly to 
Ward release position relative to the main slide 
valve 45, but upon engagement of the end of the 
plunger 83 and the piston stem, the spring 84 
will no longer act to retract the piston and auxil 
iary slide valve, and as a result, the rearward 
movement of the piston and slide valve ceases 
before the piston engages the front end surface 
of the main slide valve. As a consequence, the 
main slide valve remains in emergency position 
and maintains the communication from the 
chamber 69 of the high pressure valve device, to 

45 
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55 

the atmosphere open, so that full emergency pres 
sure is insured. 

Release of the brakes after an emergency 
- application 60 

To effect the release of the brakes after an 
emergency application, fluid under pressure is 
Supplied to the brake pipe 2 and flows to the 
triple valve piston chamber 2 and to the emer 
gency piston chamber 42. Fluid in the triple 
Valve chamber 22 is at reduced auxiliary reservoir 
pressure and fluid in the emergency valve cham 
ber 47 is at substantially atmospheric pressure, so 
that upon a slight increase in brake pipe pres 
Sure, the emergency piston 42 and slide valves 
will move to release position before the triple 
valve piston 8 is caused to move toward release 
position. - - 

With the several parts of the emergency valve 75 
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device in release position, the chamber 63, in the 
high pressure valve device, is again Supplied with 
fluid under preSSure from the emergency reservici 
and Since the chamber at the other side is also 
Subject to fluid at emergency reservoir pressure, 
the Spring 3 acts to seat the high pressure valve 
65, thus closing off the communication from tha 
emergency reservoir S to the brake cylinder . 
Also in the release position, the quick action 
chamber 39 and emergency valve chamber 4 are 
charged with fluid under pressure from the brake 
pipe by Way of port is and passage 38, as before 
described. 
In releasing the brakes after an energency ag 

plication, the triple valve device and relay waive 
deVice function in Substantially the Same nan 
Iter aS befOire deSCribed in COnnection With the 
release of the brakes after a service application. 
While One illustrative embodiment of the in 

vention has been described in detail, it is no: iny 
intention to limit its Scope to that enabcdiment 
or otherwise than by the terms of the appended 
ClainS. 

Having now described my invention, what 
claim as new and desire to Secure by Lette's Pat 
ent, is: 

i. In a fluid pressure birake equipment, the coil 
bination with a brake pipe, a brake cylinder and 
local Storage ineans normally charged Wiii; filid 
under preSSure, of a valve device inornally estab 
lishing a communication from the brake cylinder 
to the atmosphere and operative by iuid under 
pressure constantiy Supplied theireto from a 
Source of fluid pressure to close Said coinistinica 
tion, and a controlling Wave fechanisia. Cp3r 
ated Upon a reditCtiO in crake ipse po tíre it'C 
effect the operation cf Said wave device for 
closing Said communicatio, to effect a loca r:3- 

ComNnUnication Éhrough Wicin Í?iluid Linder 
Sure is Supplied froin Said Storage ine&S to the 
brake cylinder to effect an application of the 
brakes and to establish anotizei coiniiniilicatio: 
through which fluid under pressure is vented 
from the brake pipe. 

2. In a fluid pressure brake equipment, the con 
bination. With a brake pipe, a brake cylinder and 
local storage means normally charged with fluid 
under pressure, of a valve device normally estab 
lishing a communicatio; from the brake cylinder 
to the atmosphere and Operative by fluid under 
pressure to Close Said communication, and a con 
trolling Valve Yechanism. Operated upon a reduc 
tion in brake pipe pressure to first effect the op 
eration of Said Waive device to close Said coin 
munication, to the effect an initial local reduc 
tion in brake pipe pressure at a relatively rapid 
rate and to finally effect a local reduction in brake 
pipe pressure at a, siOWer rate than that of the 
initialloca reduction and to esitablish a coinuini 
cation through Williciniuid under pressure is Sup 
plied from the storage inneans to the brake cy 
inder to effect an application of the brakes. 

3. in a fuid pressure brake equipment, the con 
bination with a brake pipe, a brake cylinder and 
local storage means normally charged with fluid 
under pressure, of a waive device normally es 
tablishing a communication from the brake cyl 
inder to the atmosphere and operative by fluid 
under pressure to close said conmunication, and 
a controlling Valve mechanism operated upon 8, 
reduction in brake pipe pressure to first effect the 
Operation of Said Valve device to close said con 
munication, to then effect an initial local reduc 
tion in brake pipe pressure at a certain rate and 

7 
to finally establish a communication through 
which fluid tunder presstre is Supplied from te 
storage means to the brake cylinder to effect an 
application of the brakes, and to establish another 
Communication through which fluid under pres 
Sure is locally vented from the brake pipe at a 
SlOWer rate than the rate of the initial reduction 
in brake pipe pressure. 

4. In a fluid pressure brake equipment, the 
combination. With a brake pipe, a brake cylinder 
a.iid local Storage (neans normally charged with 
fluid under pressure, of a valve device normally 
establishing a communication from the brake 
cylinder to the atmosphere and operative by 
iiuid under preSSure to close Said communication, 
and a controlling Valve mechanism. Operated upon 
a reduction in brake pipe pressure to first ef 
fect the opaiation of Said valve device to close 
Said communication, to then effect an initial re 
duction in brake pipe pressure and to finally eS 
tabiish a communication through Which fluid 
under pressure is supplied from the Storage 
means to the brake cylinder to effect an appli 
catioia of the brakes and to effect a final local 
reduction in brake pipe preSSlure. 

5. In a fluid pressure brake equipment, the 
combination with a brake pipe, a brake cylinder 
and local storage neains normally charged with 
fiuid under pressure, of a Valve device normally 
establishing a communication from the brake : 
cylinder to the atmosphere and Operative by 
fluid undei pressure to close Said communication, 
and a brake controliiing valve mechanism includ 
ing a main valve, an auxiliary Vaive having a 
moVennent relative to the Itali Val Ve, a Milo Wa?öle 
abutment operative upon a reduction in brake 
ipe pressure for actuating Said Valves to effect 

an application Cf the brakeS, rileanS Operative 
upon movement of the auxiliary Valve relative 
to the main valve for effecting the operation of . 
said waive device to cloS8 Said continuilication, 
means also operative upOn 120 Venient of the aux 
iliary valve relative to the mai Vaive for lO 
cally venting fluid under preSSure from the brake 
pipe and means operative up3n novement of 
both of Said valves for Supplying iid under preS 
Sure from said storage means to the brake cyl 
inder. 

6. In a fluid preSSre brake equipment, the 
combination with a brake pipe, a brake cylinder 
normally open to the atmosphere, a reservoir 
charged with fluid under preSSure, and an 
emergency reservoir charged. With fluid under 
pressure, of a brake Controlling Valve mechanisin 
comprising a movable abutment Subject to brake 
pipe pressure and a nain Valve and an auxiliary 
valve operable by Said abutineiat upon a reduc 
tion in brake pipe preSSure for Supplying fiuid 
under pressure from Said reservoir to the brake 
cylinder, said auxiliary valve being initially 
imoved relative to the rain Waive by Said abut 
ment, and a valve de Vice Operable by fluid un 
der pressure constantly Supplied thereto from 
the emergency reservoir upon the initial nove 
ment of the auxiliary Valve for closing connuni 
cation from the brake cylinder to the atmosphere. 

7. In a fluid preSSure brake equipment, the 
combination. With a brake pipe, a brake cylinder 
normally open to the atinoSphere, and a reservoir 
charged With iiid uilder preSSuire, of a brake 
controlling valve mechani Sm, Comprising a nov 
able abutment Subject to brake pipe pressure 
and a main waive and an auxiliary valve cperaiole 
by said abutment upon a reduction in brake pipe 
pressure for Supplying fluid under pressure from 
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said reservoir to the brake cylinder, said aux 
iliary valve being initially moved relative to the 
main valve by said abutment to vent fluid under 
pressure fron the brake pipe, and a valve-de 
vice controlled by said auxiliary valve to oper 
ate under the influence of fluid under pressure, 
when the valve is initially moved to vent fluid 
from the brake pipe, to close the communica 
tion from the brake cylinder to the atmosphere. 

8. In a fluid pressure brake equipment, the 
combination with a brake pipe, a brake cylinder 
normally open to the atmosphere, a reservoir 
charged with fluid under pressure, and another 

- reservoir charged with fluid under pressure, of a 
brake controlling valve mechanism comprising 
a movable abutment Subject to brake pipe pres 
Sure and a nain valve and an auxiliary Valve 
operable by said abutment upon a reduction in 
brake pipe pressure for Supplying fuid under 
pressure from said reservoir to the brake cylin 
der, said auxiliary valve being initially moved 

e main Wave by Said abutment, and 
a ValVe device normally establishing a Communi 
cation through which the brake cylinder is open 
to the atmosphere and operable by fluid under 
preSSure constantly supplied thereto from said 
other reservoir to close said communication, and 
means included in said auxiliary valve operative 
upon the initial movement of the auxiliary valve 
relative to the main valve for effecting the opera 
tion of Said Valve device. - 

9. In a fluid pressure brake equipment, the 
combination with a brake pipe, a brake cylinder 
normally open to the atmosphere, and a reser 
voir charged with fluid under pressure, of a brake 
controlling valve mechanism comprising a mov 
able abutment. Subject to brake pipe preSSure 
and a main valve and an auxiliary valve operable 
by said abutment upon a reduction in brake pipe 
pressure for supplying fluid under pressure from 
said reservoir to the brake cylinder, said auxiliary 
valve being initially moved relative to the main 
valve by said abutinent, a valve device normally 
establishing a communication through which the 
brake cylinder is open to the atmosphere and op 
rable by fluid under pressure to close said com 
munication, mea included in Said auxiliary 
valve operative to effect the operation of said 
valve device prior to the movement of the main 
valve, and means included in said auxiliary valve 
for effecting a local reduction in brake pipe pres 
sure prior to the movement of the main valve. 

10. In a fluid pressure brake equipment, the 
combination with a brake pipe, a brake cylinder 
normally open to the atmosphere, a reservoir 
charged With fluid Under presStare, aínda ariother 
reservoir charged with fluid under pressure, of a 
brake controlling valve mechanism comprising 
a inovable abutment Stject to biake pipe pres 
Sure and a main Vaive and an auxiliary valve op 
erable by Said abutinent upon a rediction in brake 
pipe pressure for supplying fluid under pressure 
from said reservoir to the brake cylinder, said 
auxiliary Valve being initially moved relative to 
the main valve by said abutment, and a valve 
device normally establishing a cenmunication 
through Which the brake Cylinder is Open to the 
atmosphere and Cperable by fluid under pressure 
constantly Supplied thereto from Said other res 
ervoir to close Said conntnication, and means 
in said auxiliary Waive and means in Said main 
valve cooperating upon the initial movement of 
the auxiliary valve relative to the main valve to 
effect the operation of Said Valve device, and the 
means in Said main valve in brake applying posi 
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tion operative to prevent said valve device fro 
moving to establish the communication from the 
brake cylinder to the atmosphere. 

11. In a fluid pressure brake, the combination 
with a brake pipe and a brake cylinder, of a valve 
device normally establishing a communication 
through which the brake cylinder is open to the 
atmosphere and operative to close said communi 
cation, a brake controlling valve mechanism com 
prising a main valve, an auxiliary valve having 
a movement relative to the main valve, and pis 

5. 

O 

ton means operated upon a reduction in brake 
pipe pressure for operating said valves to effect 
an application of the brakes, means operative 
upon movement of the auxiliary valve relative to 
the naiin Valve for effecting the operation of 
Said Valve device, means also operative upon 
movement of the auxiliary valve relative to the 
main valye for venting fluid under pressure from 
the brake pipe, and means for yieldably oppos- ; 
ing movement of Said auxiliary valve by said pis 
ton means to its brake pipe venting position, said 
neans being ineffective to oppose movement of 

valve effects the operation of said valve device. 
12. In a fluid pressure brake, the combination 

with a brake pipe and a brake cylinder, of a valve 
device normally establishing a communication 
through which the brake cylinder is open to the 
atmosphere and Operative to close said communi 
cation, a brake controlling Valve mechanism com 
prising a main Valve, ari auxiliary valve having 
a movement relative to the main valve, and pis 
ton means. Operated upon a reduction in brake 
pipe preSSure for operat 

upon movement of the auxiliary valve relative to 
the main valve for effecting the operation of 
said valve device, means also operative upon 
movement of the auxiliary valve relative to the 
main valve for ting fluid under pressure from 
the brake pipe, and means for yieldably opposing 
movement of Said auxiliary valve by said piston 
means to its brake pipe - venting position only 
after said valve has moved to effect the operation 
of said valve device. 

g said valves to effect: 
an application of the brakes, means operative 

5 

the auxiliary valve to the position in which the 

13. In a fluid pressure brake, the combination - 
With a brake pipe and a brake cylinder, of a 
valve device normally establishing a communi 
cation through which the brake cylinder is open 
to the atmosphere and operative to close said 
communication, a brake controlling valve mech 
ani Sm comprising a main valve, an - auxiliary 
valve having a novement relative to the main 
valve, and piston means operated upon a reduc 
tion in brake pipe pressure for operating said 
valves to effect - an application of the brakes, 
means operative upon movement of the auxiliary 
valve relative to the main valve for effecting the 
Operation of said valve device, means also opera 
tive upon moverinent of the auxiliary valve rela 
tive to the main valve for venting fluid under 

5 5 

pressure from the brake pipe, and means for . 
yieldably opposing movement of said auxiliary 
valve by said piston to its brake pipe venting posi 
tion only. - 

14. In a fluid pressure brake, the combination 
with a brake pipe and a brake cylinder, of a 
valve device normally establishing a communica 
tion through which the brake cylinder is open to 
the atmosphere and operative to close said com 
munication, a brake controlling valve mechanism 
comprising a main valve, an auxiliary valve hav-- 
ing a movement relative to the main valve, and 
piston means operated upon a reduction in brake 
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pipe pressure for operating said valves to effect 
an application of the brakes, means Operative 
upon movement of the auxiliary valve relative to 
the main Valve for effecting the operation of Said 
Valve device, means also operative upon movement 
of the auxiliary Valve relative to the main Valve 
for Wenting fluid under pressure from the brake 
pipe, and means for yieldably opposing nove 
ment of Said auxiliary Wave only in its traverse 
from the position for effecting the operation of 
Said waive device to its brake pipe Venting posi 
tion. 

15. In a fluid pressure brake, the combination 
With a brake pipe and a brake cylinder, of a valve 
device normally establishing a communication 
through Which the brake cylinder is open to the 
atmosphere and operative to close Said communi 
cation, a brake controlling Valve mechanism com 
prising a main Valve, an auxiliary Valve having 
a movement relative to the main Valve, and pis 
ton means operated upon a reduction in brake 
pipe pressure for operating said valves to effect 
an application of the brakes, means operative 
upon movement of the auxiliary Valve relative to 
the main valve for effecting the operation of Said 
Wave device, means also operative upon nove 
ment of the auxiliary Valve, relative to the main 
valve for venting fluid under pressure from the 
brake pipe, and Spring means adapted to COOp 
erate with said piston means and main waive for 
opposing movement of Said auxiliary Valve from 
the position in which the auxiliary Valve effectS 
the operation of the valve device to its brake pipe 
Venting position. 

16. In a fluid pressure brake, the combination 
With a brake pipe and a brake cylinder, of a valve 
device normally establishing a communication 
through which the brake cylinder is open to the 
atmosphere and operative to close said communi 
cation, a brake controlling valve mechanism com 
prising a main Valve, an auxiliary Walve having 
a movement relative to the main Wave, and pis 
ton means operated upon a reduction in brake 
pipe pressure for operating said valves to effect 
an application of the brakes, means Operative 
upon the initial movement of the auxiliary Valve 
relative to the main valve for effecting the op 
eration of said valve device, and means Operative 
upon the further movement of the auxiliary valve 
relative to the main valve for venting fluid under 
pressure from the brake pipe, and means for 
yieldably opposing said further movement of the 
auxiliary Walve. 

17. In a fuid pressure brake, the combination 
With a brake pipe and a brake cylinder, of a Valve 
device normally establishing a communication 
through which the brake cylinder is open to the 
atmosphere and operative to close Said communi 
cation, a brake controlling valve mechanism con 
prising a main valve, an auxiliary valve having 
a movement relative to the main valve, and pis 
ton means operated upon a reduction in brake 
pipe pressure for operating said valves to effect an 
application of the brakes, means Operative upon 
the initial movement of the auxiliary Valve rela 
tive to the main valve for effecting the operation 
of said valve device, and means operative upon 
the further movement of the auxiliary valve rela 
tive to the main valve for venting fluid under 
pressure from the brake pipe, and means included 
in said piston means and cooperating With Said 
main valve for opposing said further movement 
of the auxiliary Walve. 

18. In a fluid pressure brake, the combination 
with a brake pipe and a brake cylinder, of a valve 
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device normally establishing a communication 
through which the brake cylinder is open to the 
atmosphere and operative to close Said communi 
cation, a brake controlling valve mechanism com 
prising a main valve, an auxiliary Valve having 
a movement relative to the main Valve, and pis 
ton means operated upon a reduction in brake 
pipe pressure for operating said valves to effect, 
an application of the brakeS, means Operative 
upon the initial movement of the auxiliary valve 
relative to the main Walve for effecting the Op 
eration of Said valve device, and means Operative 
upon the further movement of the auxiliary valve 
relative to the main valve for venting fluid under 
pressure from the brake pipe, and means in 
cluded in said piston means and COOperating With 
said main Valve for opposing Only Said further 
movement of the auxiliary Valve. 

19. In a fluid pressure brake equipment, the 
combination. With a brake pipe and a brake cylin 
der, of a Valve device normally establishing an 
atmospheric communication from the brake cyl 
inder and operative by fluid under pressure to 
cio:Se Said communication, a quick Service reSer 
voir, a brake controlling valve mechanism hav 
ing a positioin for effecting the operation of Said 
valve device to close Said communication, a quick 
Service position for venting fuid under pressure 
from the brake pipe to Said reservoir and a po 
sition for venting fluid under preSSure from the 
brake pipe and for effecting an application of 
the brakes and Operative to Said positions upon 
a reduction in brake pipe pressure, Said brake 
controlling valve mechanism being operable upon 
an increase in brake pipe pressure to vent fluid 
under pressure from Said reservoir and to effect 
the operation of said valve device to vent fluid 
under pressure from the brake cylinder to effect 
the release of the brakes. 

20. In a fluid pressure brake equipment, the 
combination with a brake pipe, a brake cylinder, 
an auxiliary reservoir, an additional reservoir 
and an emergency reservoir, of a brake control 
ling valve mechanism normally establishing a 
communication through Which fluid under pres 
Sure is adapted to be Supplied from the brake 
pipe to the auxiliary reservoir, a valve device 
normally establishing a communication thirough 
which the brake cylinder is open to the atmos 
phere and also establishing a communication 
through which fluid under pressure, supplied 
through the first mentioned communication, 
flows to the additional reservoir and to the ener 
gency reservoir, said brake controlling valve de 
vice being operable upon a reduction in brake 
pipe pressure to effect the operation of said valve 
device to close the atmospheric communication 
from the brake cylinder and to close the COm 
munication through which fluid is Supplied to 
said additional reservoir and energency reSer 
voir, to vent fluid under pressure from the brake 
pipe and to establish a communication through 
which fluid under pressure is adapted to be Sup 
plied from said auxiliary reservoir and additional 
reservoir to effect an application of the brakes, 
said brake controlling valve mechanism being 
operable upon an increase in brake pipe pressure 
to establish the first mentioned communication 
and to effect the operation of said Valve device 
to establish the communication from the brake 
cylinder to the atmosphere for discharging fluid 
under pressure from the brake cylinder and to 
establish the communication between Said reser 
voirs for permitting fluid under pressure to flow 
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