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UNITED STATES PATENT OFFICE. 
GEORGE WESTINGHOUSE, OF PITTSBURG, PENNSYLVANIA, ASSIGNOR TO THE WESTING 

HOUSE AIR BRAKE COMPANY, OF PITTSBURG, PENNSYLVANIA, A CORPORATION OF 
PENNSYLVANIA, 

EUID-PRESSURE BRAKE. 

No. 869,606. Specification of Letters Patent. Patented Oct. 29, 1907. 
Application filed January 25, 1904, Serial No, 190,439, 

To all whom it may concern: 
Be it known that I, GEORGE WESTINGEIOUSE, a citi 

zen of the United States, residing in Pittsburg, county 
of Allegheny, State of Pennsylvania, have invented a 
certain new and useful Improvement in Fluid-Pressure 
Brakes, of which improvement the following is a speci 
fication. W 

This invention relates to automatic fluid pressure 
brakes, and has for its object to provide an improved 
means for securing a local discharge of fluid from the 
train pipe at or near each triple valve device through 
out the train in service applications of the brakes, and 
thereby accelerate the movement of the successive 
triple valves by the well known serial action as the 
wave of reduction is thus carried rapidly through the 
full length of the train pipe. 
With the present standard automatic air brake equip 

ment, as is well known, a service application of the 
brakes is produced by making a gradual reduction in 
train pipe pressure at the train pipe discharge port of 
the engineer's brake valve on the locomotive, conse 
quently all of the compressed air which is vented from 
the train pipe for a service application must be dis 
charged at the front end of the train pipe, thereby caus 
ing a slow reduction in pressure at the rear end of the 
train pipe, due to the expansion of the air toward the 
forward end, and a correspondingly slow action of the 
rear triple valves, especially on long trains. My inven 
tion is designed to overcome this objectionable feature 
of the present system, and comprises a valve device 
having a diaphragm or other movable abutment subject 
to the opposing pressures of an auxiliary reservoir and 
the train pipe for controlling the local discharge of air 
from the train pipe, the device being designed to be 
more sensitive in its movement than the triple valve 
piston and adapted to be operated to Open a local train 
pipe discharge port upon a slight reduction of train pipe 
pressure and before the triple valve piston moves to 
service position. By this means the wave of reduction 
which is started at the train pipe discharge port of the 
brake valve is rapidly transmitted through the train 
pipe and each triple valve is caused to move promptly 
and positively to full service position, thereby securing 
a quick service application of any desired degree of 
pressure. My invention may be embodied in the 
triple valve structure or may be constructed separately 
therefrom and operate independently. 

In the accompanying drawing, Figure 1 is a view 
partly in section and partly in elevation showing II 
quick action triple valve device with my improvement 
embodied therein; Fig.2 a broken sectional view of a 
similar device showing the movable parts of the triple 
valve in service position; Fig. 3 a similar broken sec 
tional view of a plain triple valve device showing a 

modification of my improvement, in which the gradu 
ating valve is in the form of a slide valve and the main 
slide valve is provided with a local train pipe discharge 
port separate from the service graduating port for the 
auxiliary reservoir; Fig. 4 a plan view of the main slide 
valve seat of the structure shown in Fig. 3; Fig. 5 a face 
view of the main slide valve; Fig. 6 a detail sectional 
view of the slide valve and seat taken in the plane of the 
local train pipe discharge ports indicated by line X-X 
of Fig. 5; and Fig. 7 a broken sectional view of a triple 
valve device showing still another modification, in 
which my improved valve device is supported on the 
casing of triple valve, but operates independently 
thereof. 

According to the construction shown in Figs. 1 and 2, 
I have illustrated the ordinary standard form of quick 
action triple valve comprising a casing having a nozzle 
1 for connection with the train pipe, a train pipe pas 
sage 2, a cap chamber 3, piston chamber 4, containing 
piston 5, valve chamber 6, containing slide valve 7, and 
adapted to communicate with the auxiliary reservoir, 
a port S leading to the brake cylinder passage 9, an 
emergency port 34 in the slide valve, an emergency 
port 10 leading to the chamber of the emergency piston 
11, and an exhaust port 12 leading to the atmosphere, all 
of which is of the well known standard construction. Ac 
cording to this modification my improvement comprises 
a, Imovable albutment or diaphragm subject to the op 
posing pressures of the auxiliary reservoir and the train 
pipe for controlling a local train pipe discharge port 
and, as shown in Figs. 1 and 2, this diaphragm 13 is 
located within the triple valve piston 5, dividing the 
space therein into two chambers 14 and 15, which com 
municate with the train pipe and the auxiliary reser 
voir respectively, as shown. Secured to the diaphragm. 
is a hollow stem 16 extending by a close fit into the 
hollow stem 17 of the main piston and having a port 18 
leading through the diaphragm to a chamber 19 formed 
in the main stem 17, the end of the stem 16 forming a 
valve 20 for closing communication from the chamber 
19 to the port 2L leading through the main stem 17 and 
communicating with the service or graduating port 24 
in the main slide valve 7. The end of the main stem 
17 forms the graduating valve 22 for controlling the 
communication from the auxiliary reservoir and valve 
clhamber 6 to the port 24 in the main slide valve and a 
collar 23 is located on the stem for engaging a shoulder 
27 in the main slide valve, the usual amount of lost 
motion being provided for opening and closing the 
graduating valve without moving the main valve. The 
slide valve is provided with the usual exhaust cavity 
28 and an additional port 25 is located in the valve seat 
and adapted to establish communication between the 
graduating port 24 of the main slide valve and the brake 
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cylinder passages 26 and 9 when the valve is in full re 
lease position, as shown in Fig. 1. The operation of 
this form of my improvement is as follows: The train 
pipe being charged with fluid under pressure from the 
main reservoir, the piston 5 and valve 7 are moved to 
full release position with the graduating valve 22, and 
the local discharge valve 20 closed, the brake cylinder 
ports 9 and 8 communicating with the atmosphere 
through cavity 28 and exhaust port 12. The auxiliary 
reservoir is then charged to normal pressure through the 
feed groove 29 in the usual way. When a light reduc 
tion of train pipe pressure is made at the brake valve 
for producing a service application of the brakes, the 
first effect of the reduction wave at the first triple valve 
is to cause the outward movement of the diaphragm 13 
by the slight preponderance of auxiliary reservoir pres 
sure acting on the opposite side, before the movement 
of the triple valve piston, thereby opening the local 
train pipe discharge port 21 and permitting a local 
venting of air from the train pipe through ports 18, 21, 
24, 25 and 9 to the brake cylinder, and consequently to 
the atmosphere, since at this time the brake cylinder 
is in communication with the exhaust port 12. This 
local reduction of train pipe pressure acting directly 
upon the triple piston immediately causes the same to 
move back to service position, see Fig. 2, thereby open 
ing the graduating valve 22 and bringing the port 24 of 
the slide valve in register with the brake cylinder port 
8, at the same time closing the port 25 and the brake 
cylinder exhaust. The local reduction from the train 
pipe at each triple valve also assists in accelerating the 
action of the next succeeding diaphragm and train pipe 
discharge valve, thereby carrying the wave of reduction 
rapidly through the train and bringing all the triple 
valves promptly to service position. Air from the aux 
iliary reservoir then flows to the brake cylinder through 
the graduating port 24 and brake cylinder ports 8 and 9 
in the usual way, while at the same time a limited 
amount of air from the train pipe continues to discharge 
to the brake cylinder through ports 18 and 21 until the 
auxiliary reservoir pressure is reduced to substantially 
that of the train pipe, when the local discharge valve 
20 closes and immediately thereafter the piston 5 moves 
back to lap position closing the graduating valve 22. 
If desired, a light spring 33 may be used to assist in the 
closing of the local discharge valve. The capacity of 
the local train pipe discharge port must be so calculated 
as not to cause the triple valve to go to emergency posi 
tion when a service application is made and must also 
be relatively smaller than the graduating port from the 
auxiliary reservoir to the brake cylinder so that the 
auxiliary reservoir pressure may reduce more rapidly 
than the train pipe when the triple valve is in service 
position and the train pipe discharge port at the brake 
valve has closed, in order to insure the movement of 
the triple valve to lap position. The brakes are re 
leased in the usual way by restoring the train pipe pres 
sure and thereby moving the piston and slide valve to 
full release position, the local discharge valve remain 
ing closed by the preponderance of pressure on the 
train pipe side of the diaphragm. 
The modification shown in Fig. 3 is similar to that al 

ready described, except that a portion of the main stem 
17 of the piston is made in the form of a graduating slide 
valve 22/, through which the port 21 is adapted to reg 
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ister with an additional port 35 in the main slide valve, 
which in turn communicates with port 25 leading to the 
brake cylinder, see Fig. 6, the port 35 being provided 
with extensions in the upper and lower faces of the 
slide valve, so that the port 21 remains in Open Commu 
nication with port 25 and the brake cylinder, as the 
triple piston moves successively to service position and 
back to lap in graduating the application of the brakes. 
When a reduction of train pipe pressure is made for ap 
plying the brakes in service, the local train pipe dis 
charge valve 20 is immediately opened by diaphragm. 
13, as before described, and air from the train pipe flows 
through ports 21, 35 and 25 to the brake cylindel', then 
as the triple piston and graduating valve 22 move back 
to service position the upper end of the graduating port 
24 is uncovered and opened to valve chamber 6 and 
registers with the brake cylinder port 8. In this posi 
tion the local train pipe discharge port 2I still communi 
cates with the discharge port 35 and the brake cylinder 
port 25 by means of the extensions or grooves in the 
faces of the slide valve. Air from the auxiliary reser 
voir now flows to the brake cylinder through graduating 
port 24 and brake cylinder port 8, while at the same 
time air from the train pipe continues to flow to the 
brake cylinder through ports 21, 35 and 25. When the 
auxiliary reservoir pressure has reduced to substan 
tially equal that of the train pipe the local discharge 
valve 20 is closed, and upon a slight further reduction 
of the reservoir pressure the triple piston moves the 
graduating slide valve 22/ back to lap position and 
closes the graduating port 24. By means of using the 
local discharge port 35 in the main slide valve separate 
from the graduating port 24, the communication from 
the auxiliary reservoir to the brake cylinder is not 
opened until the slide valve has moved to close the 
brake cylinder exhaust. 
According to the modificationshown in Fig. 7, my im 

proved local train pipe discharge valve device is made 
separate from the triple valve mechanism and Operates 
independently, although the same is for convenience 
illustrated as supported on the triple valve casing. The 
chamber 14 on one side of diaphragm i3 is connected to 
the train pipe space of the piston chamber 4 by means 
of a passage 30, and the chamber 15 communicates with 
the valve chamber 6 and the auxiliary reservoir by 
means of passage 31. The diaphragm stem 16 and 
valve 20 controls a port 32 leading to the brake cylinder 
passages 26 and 9. The operation of this form of my in 
provement is substantially the same as that before de 
scribed, except that the local train pipe discharge port 
32 leads from the valve 20 directly to the brake cylinder 
passage without passing through the slide valve and is 
therefore in open communication with the brake cylin 
der at all times. The local discharge of train pipe to 
the brake cylinder will therefore be governed solely by 
the valve 20 and diaphragm 13, which being more sen 
sitive in its movement than the triple valve piston, 
will operate in service applications to open this local 
discharge before the triple moves to service position 
and then close said discharge in advance of the move 
ment of the triple piston to lap position. 

In emergency applications of the brakes my improve 
ment will operate to open the local train pipe discharge 
valve in advance of the movement of the triple valve 
piston and thereby produce. a slight preliminary dis 
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charge of train pipe air to the brake cylinder before the 
triple valve moves to emergency position and cuts off 
communication through the local discharge port to the 
brake cylinder. The action of the apparatus in emer 
gency applications is so rapid that the period of time 
between the opening of the local train pipe discharge 
and the movement of the triple valve to emergency po 
sition is so small as to be almost inappreciable, but the 
momentary local discharge of train pipe air which does 
occur at that time assists to that extent in accelerating 
the quick action of the triple valve devices to emer 
gency position. My improvement is also equally well 
adapted to be applied to so-called plain triple valves 
having no emergency valve feature, as shown in Figs. 3 
and 4. 

In all the modifications illustrated, it will be notico?idl 
that the diaphragm for controlling the local train pipe 
discharge valve is arranged to have a movement inde 
pendent of the movement of the triple valve piston, 
and to be more sensitive in its action. The greater part 
of the air that is vented from the train pipe at the local 
train pipe discharge port is utilized in the brake cylin 
der for assisting in applying the brakes since, although 
the brake cylinder exhaust port is open when the air 
first enters the brake cylinder, this will be closed al 
most immediately afterward by the movement of the 
triple slide valve, and further discharge of air from the 
train pipe will assist in increasing the pressure in the 
brake cylinder. 
From the foregoing it will now be apparent that by 

means of this improvement the action of the triple 
valve devices will be greatly accelerated in service ap 
plications of the brakes, thereby facilitating the han 
dling of long trains in ordinary service without shock 
or danger of breaking the train in two. 
Having now described my invention, what I claim 

as new and desire to secure by Letters Patent is:- 
1. In an automatic fluid pressure brake, the combina 

tion with a train pipe, auxiliary reservoir and triple 
valve, of a valve for controlling a local train pipe clis 
chalge port, and a diaphragan subject to the opposing 
pressules of the auxiliary reservoir and the train nic for 
opening the local discharge port in advance of the move. 
ment of the triple valve piston and also when the triple 
valve is in service position. 

2. In an automatic fluid pressure brake, the combina 
tion with a train pipe and triple valve device, of a local 
discharge port from the train pipe to the brake cylinder, 
a valve controlling said port, and a diaphragm subject to 
tle opposing pressures of the auxiliary reservoir and the 
train pipe and having a movement independent of the 
triple valve piston for opening said local discharge port 
when the triple valve is in service position. 

3. 

3. A triple valve device for fluid pressure brakes, com 
prising a piston and valve operated by variations in train 
pipe pressure for controlling communication from the 
auxiliary reservoir to the brake cylinder, and means 
mounted on said piston and operated by a reduction of 
train pipe pressure to open a local train pipe discharge 
in advance of the movement of the triple valve piston 
and also when the main valve is in service position. 

-4. A triple walve device for fluid pressure blakes, con 
prising a piston and valve operated by variations in train 
pie pressure for con trolling communication f'OIm the 
auxiliary reservoir to the brake cylinder, a Innovable abut 
inent mounted in said piston and subject to the Opposing 
pressures of the auxiliary reservoir and the trilin pipe, 
und al va ve operated ly suid abu tunnent for controlling a 
locaul train pipe disclharge port when the in: in valve is 
in service position. 

5. A triple vlve ?levice for fluidl pressure brakes, coma 
prising a piston and valve operated by variations in train 
pipe pressure for controlling communication from the 
auxiliary reservoir to the brake cylindler, a novable abut 
ment not inted in said piston and subject to the Opposing 
pressures of the auxiliary reservoir and the train pipe, a 
focal train pipe disclarge port leading through the main 
piston stem, and a valve operatel loy said all itnent for 
controlling said port. 

6. A triple valve device for fluid pressure brakes, Con 
prising a piston, a main slide valve operated thereby and 
having a graduating port and a local discharge port, all 
brake cylindler port communicating witli tle (lischarge 
port, another brake cylinder port for communicating with 
the graduating port in service position, a graduating valve 
movable with the piston and having a local train pipe 
discharge port for communicating with the discharge port 
in the main slide valve, and a movable abutment and 
Valve for Control i ing said train Pipe dischallge Port. 

7. A triple valve device for fluid pressure brakes, coln 
prising a piston, a main slide valve operated thereby and 
having a graduating port and a local discharge port, a 
buri ke cylinder pot coman?n?n ical ting witl tle disclargu 
port in release and service position, another brake cylin 
der port for Communicating with the graduating port in 
service position, a graduating slide valve movable with 
the piston and having a local train pipe dischall'ge port 
for communicating with the disclharge port in the main 
slide valve, and a movable abutment and valve mounted 
in the triple valve piston for controlling said train pipe dis 
charge port. 

S. A triple valve device for ?lid pressure brakes, com 
prising a piston, a main slide valve operated thereby and 
having a disciarge port, a brake cylinder port collanluni 
cating with the discharge port in the release position of 
tlne w? we, a grildluating watyce novable witli tle piston, a 
local train pipe disclharge port in said graduating valve, 
and a movalle albutment and valve mounted in the triple 
valve piston for controlling sail train pipe disclharge port. 

In testimony waereof I llave hereunto set my lland. 
{3|}}0. VVEST?NG ELO, USB}. 

Witnesses: 
R. F. EA III:II Y, 
JAS. B. MACDoNALD. 
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