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UNITED STATES PATENT OFFICE. 
HARVEY S. PARK, OF CHICAGO, ILLINOIS, ASSIGNOR TO TIIE WESTING 

HOUSE AIR BRAKE COMPANY, OF PITTSBURG, PENNSYLVANIA. 

AR BRAKE. 

SPECIFICATION forming part of Letters Patent No. 561,811, dated June 9, 1896. 
Application filed November 11, 1889, Serial No. 329,948, (No model.) 

To all twhom it inval? concern: 
Beit known that I, HARVEYS. PARK, a citi 

Zen of the United States, residing at Chicago, 
in the county of Cook and State of Illinois, 
have invented certain new and useful. In 
provements in Air-Brakes; and I do hereby 
declare that the following is a full, clear, and 

d 

3. 5 

O 

exact description of the invention, which will 
enable other's skilled in the art to which it 
pertains to make and use the same, reference 
being had to the accompanying drawings, 
forming a part hereof, in which - 

Figure 1 is a longitudinal section of the 
valve, showing the brake-cylinder broken off 
and showing the valve in its normal position; 
IFig. 3, a longitudinal section of the main 
valve, showing the position after a grading 
pressure has been applied and the valve re 
turned to retain such pressure; Fig. 3, a cross 
section showing the passage for admitting the 
train-pipe air to the main-valve chamber and 
the passage for admitting air from the main 
valve chamber to the auxiliary reservoir; 
Fig. 4, a detail in section, showing the pas 
Sage for admitting train-pipe air; Fig. 5, a 
detail in section, showing the passage for the 
air to the auxiliary reservoir; Fig. 6, a face 
view of the valve for admitting auxiliary-res 
ervoir air to the brake-cylinder and releasing 
it therefrom: Fig. 7, a face view of the valve 
for controlling the piston of the valve which 
admits train-pipe pressure direct to the brake 
cylinder; Fig. S, a detail in section, showing 
the arrangement of passages and ports for the 
train-pipe air; Fig. 9, a face view of the main 
valve chamber, showing the ports and pas 
sages for the train-pipe air. 
This invention relates to air-brakes in which 

a valve operated by a piston controlled by 
train-pipe pressure is employed for admitting 
air from an auxiliary reservoir to a brake 
cylinder for applying the brakes and for vent 
ing the brake-cylinder to release the brakes 
and in which a second slide-valve is employed 

4. 5 to operate a valve controlling direct commu 
nication between the train-pipe and the brake 
cylinder for setting the brakes by the direct 
action of train-pipe pressure. 
The object of the invention is to improve 

the construction and operation of the devices 
employed for admitting auxiliary - reservoir 

pressure to the brake - cylinder to set the 
brakes to a grading pressure and then par 
tially restoring the valve to its normal posi 
tion to hold the pressure on the brakes with 
out venting the brake-cylinder to the atmos 
phere, to improve the communication on op 
posite sides of the piston by which the valve 
controlling the admission of direct train-pipe 
pressure is actuated by train-pipe pressure in 
being opened, and to improve generally the 
construction and operation of the mechanism 
which enters into the construction of the valve 
as a whole; and its nature consists in the 
several parts and combinations of parts here 
inafter described, and pointed out in the 
claims as new. 

In the drawings, A represents a pipe con 
necting the valve with the train-pipe, which 
is not shown, but is located as usual. 
B is a passage which communicates with the 

pipe A. 
C is an interposed chamber which commu 

nicates with the passage B by the openings (t. 
b c, as shown in Fig. 4. - 

ID is a casing surrounding the chamber C 
and having on One side a projecting portion, 
in which is located the passagest and C. 
E is the casing for the lmain valve, formed 

with which is the casing D. 
F is the main-valve chamber inclosed by 

the casing E and in which is located the main 
valve and its piston, and, as shown, the cas 
ing is of two different diameters, that portion 
for the main-valve piston being the largest 
diameter. The chamber F is in colnonunica 
tion with the chamber C by a port cl, leading 
from the chamber C, a passage e, communi 
cating with the port d and formed in the cas 
ing E, and a passage f, communicating with 
the passage e and with the chamber F. The 
communication with the train-pipe and the 
chamber F is thus had by the pipe A, passage 
B, openings C. bc, chamber C, port d, passage 
e, and opening or passage?. 
G is a cap or cover for closing the piston 

end of the chamber F, and in order to have an 
air-tight joint a packing g is placed between 
the casing E and the cap G, as shown in Figs. 
I and 2. 

II is an opening in an extension of the 
cap G. 
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Iis a resisting-spring located in the opening 
or chamber H and against which the main 
valve abuts when the limit of its initial move 
ment for a grading pressure is reached, and 
the further lowering of the piston contracts 
the spring I for its reaction to assist in re 
turning the piston to its normal position on 
restoring the train-pipe pressure. 

J is a tube in the chamber or opening II 
and encircled by the spring I and having a 
stem J', on which the tube J can slide. The 
spring I is located between a plate h on the 
stem J', held in place by a pin h' and a shoul 
der h on the tube J, and this tube J fur 
nishes a guide and support by which the spring 
is held in a straightline, and at the same time 
is free to perform its work. 
K is a disk having a center or hub K*, and 

K" is another disk corresponding to the disk K. 
L are cup-leathers forming a packing and 

secured between the disks or plates KIK", 
and these parts K, K", and L form the piston 
for the main valve. 
Mis the piston-stem, onto which are screwed 

the disks or plates KK", with the cup-leath 
ers L between them, as shown in Figs. 1 and 2. 
N is a head screwed or otherwise secured 

to the outer end of the stem M. A valve 
on a stem closes a hole i through the hub 
or center K, which hole leads into a chamber 
i, in which chamber is located the valve i, 
and the valve seats in the direction of the 
cap G. A passage fleads from the chamber 
j, and With this passage ' side passages f* 
communicate, which passages j lead to the 
outside of the stem, and the passage f' is con 
trolled by a valve k on a stem le", which valve 
seats in the opposite direction from the valve 
i, and between the valves k and i and around 
the stems k" and i is a coiled spring k, by 
which the valves are held to their seats, re 
spectively. The passagei" leads into a cham 
ber in in the stem M, from which chamber a 
passage in leads through the cap N, and in 
the chamber 7 is located a disk l on a stem 
l, and around the stem l', between the diskl 
and the end wall of the chamber n, is a coiled 
spring l. The stems i", l', and l project on 
both sides of the valves ik and the diskl, so 
that when the piston is in its normal position 
the stems lic' and l will abut to hold the valve 
k open by the striking of the stem l against 
the cap at the valve end of the chamber F, 
as shown in Fig. 1, at which time the head N. 
is in contact with the head or cap of the cham 
ber, and when the head N is not in contact 
with the cap or chamber and the stem l is in 
contact there with the valve k will be seated, 
as shown in Fig. 2. 
O is the head of the brake-cylinder, form 

ing also the cap for the valve-chamber F and 
the chamber C, and in which cap is formed 
the passage IB, as shown in Fig. 4. The joint 
between the head O and the casing DE is 
made air-tight by a packing in, and the casing 
D E is secured to the head O by a flange o 
and bolts o', as shown in Fig. 1. 
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P is a passage in the head O, communicat 
ing with the chamber F by a hole p for allow 
ing air to escape from the chamber Finto the 
passage P. 
Q is a pipe communicating with the pas 

sage P and leading to the auxiliary reservoir 
(not shown) for admitting air to the auxil 
iary reservoir from the chamber F to charge 
such reservoir. 
R is a slide-valve controlling the admission 

of air from the auxiliary reservoir through 
the pipe Q, passage P, and chamber F to the 
brake-cylinder, and also controlling the vent 
ing of the air from the brake-cylinder to the 
atmosphere. This valve R is connected to 
the piston-stem M by an arm R', the end of 
which enters an opening in the face of the 
valve, and around the arm R is a spring (1, 
by which the acting face of the valve R is 
held to its seat against the face of the shell 
or case E. 
S is a passage in the Wall or casing E, with 

which communicates a port S, which port S is 
controlled by the valve R, and the valve R 
has a port 7', which as the valve is lowered 
comes in communication with the port S and 
admits air from the chamber F into the pas 
sage S. The valve R has a passage at, by 
which communication is had when the Valve 
is in its normal position with the passage S, 
and a port t, leading to the atmosphere 
through a nipple t'. 
T is a passage in the head O, in line with 

the passage S and leading into the brake-cyl 
inder, for admitting air to the brake-cylinder 
from the passage S. 
U is an opening in the head O, furnishing 

a communication between the brake-cylinder 
and the chamber C. 
V is a plate located in the casing D be 

tween the opening U and the chamber C. 
W is the brake-cylinder, having therein a 

piston W", attached to a stem. W’, as usual. 
This cylinder W has a flange it, by means of 
which and bolts a the cylinder is attached to 
the head O, and the joint between the cylin 
der W and the head O is made air-tight by a 
packing .. 
X is a hole in the head O for supplying oil 

or grease to the cylinder W, which hole is 
closed by an air-tight plug. 

1 is an arm projecting out from the stem MI 
on the opposite side to the stem R', and 
around this arm is a coil-spring 2, and this 
arm 1 carries a slide-valve 3, which is held to 
its seat on the face of the chamber F by the 
spring 2. A port 4 leads from the chamber 
F to the atmosphere, and a port 5 leads from 
the chamber C to the chamber F, and these 
ports 4 and 5 are brought into communica 
tion when the piston in the main-valve cham 
ber is in its normal position by a passage 6 in 
the valve 3, as shown in Fig. 1. A disk 7, 
having a stem S, is located in the chamber C, 
and on the stem 8 is screwed a disk 9, with a 
cup-leather packing 10 between it and the 
disk 7, so that the disks 7 and 9 and the cup 
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leather packing 10 form a piston located in 
the chamber C, back of which piston the port 
or passage 5 enters the chamber C. The 
stem S has attached to its outer end a valve 
11, in the face of which is a packing 12, which 
seats on a rim 13 on the face of the disk V, 
which rim 13 is around a hole 14, and span 
ning the hole 14 are arms 15, having a ring 
16, which furnishes a guide and support for 
the stem 8, and between the bars 15 and the 
disk 9, around the stem S, is a coiled spring 17. 
A port 18 leads from the passage e to the 

chamber F, and in the valve 3 is a passage 
19, by means of which, when the valve is low 
ered, communication is formed between the 
port 18 and the port 5 for admitting the pres 
sure in the chamber C in front of the piston 
to the chamber C back of the piston to coun 
terbalance the pressure on opposite sides of 
the piston and allow the train-pipe pressure 
in the chamber C to act on the face of the 
valve 11 and open such valve for communica 
tion between the chamber C and the opening 
U, by which train-pipe pressure direct is ad 
mitted to the brake-cylinder W. 
The connecting-pipe A communicates with 

the passage B in the cover or head O of the 
brake-cylinder, which passage communicates 
with the chamber C through the openings a 
b c, admitting train-pipe pressure to the cham 
ber C, and from this chamber C the train 
pipe pressure passes to the port d, passage e, 
and opening f to the chamber F back of the 
piston in such chalmber, and when the piston 

5 is in its normal position, as shown in Fig. 1, 
the pressure in the chamber F back of the 
piston will raise the valve i, allowing the 
pressure to enter the chamberi through the 
port or passage i°, and as the valve k is held 
unseated by the contact of the stems ic' and 
l' the train-pipe pressure flows through the 
chamber i, passagei', and passage i' into the 
chamber F in front of the piston, and from 
such chamber the air passes into the passage 
P through the opening p and enters the pipe 
Q and flows into the auxiliary reservoir, and 
when the pressure in the auxiliary reservoir 
and the pressure in the train-pipe are equal 
the valve i will be closed by the action of the 
spring k, in connection with the pressure in 
the chamber i on the valve i, closing the 
opening i and stopping further flow of the 
air through the stem. M into the chamber F 
in front of the piston. The passage P is in 
the cover or head O, and it will thus be seen 
that this cover or head has therein the pas 
Sages for the admission of train-pipe pres 
sure back of the piston in the chamber F 
and for the admission of pressure to the 
auxiliary reservoir from the chamber F in 
front of the piston. The cover or head O 
furnishes the means for closing one end of 
the brake-cylinder and for closing one end of 
the chamber's C and F, and furnishes also a 
connection for the attachment of the valve 
as a whole to the brake-cylinder; and by this 

attachment it will be seen that the Valve can 
be disconnected from the cylinder without 
removing the pipes A and Q, as all that is re 
quired to disconnect the valve is to remove 
the bolts o', when the valve as a whole can 
be taken off, leaving the pipes still in posi 
tion, and to attach the valve all that is re 
quired is to place it in position and insert 
the bolts o', thereby enabling the valve to be 
taken down for repairs without taking off the 
connecting-pipes. 
The valve is shown in Fig. 1 in its normal 

condition, with the train-pipe and auxiliary 
reservoir at the same pressure, and to apply 
the brakes with a grading pressure the pres 
sure in the train-pipe is lowered slightly, 
which causes a lowering of the pressure in 
the chamber F back of the piston, so that the 
excess of pressure in the chamber F in front 
of the piston will push the piston back, car 
rying with it the valve R for the port r to 
come in line with the ports for the pressure 
in the auxiliary reservoir to fow into the 
chamber F in front of the piston, through the 
pipe Q, passage P, and opening p, and from 
the passage S the pressure flows through the 
passage T into the brake-cylinder W back of 
the piston W", advancing such piston and 
setting the brakes. The flow of air through 
the passage Slowers the pressure in-the cham 
ber F in front of the piston, and when the 
pressure back of the piston is in excess of 
the pressure in front the piston will be partly 
returned, carrying with it the valve R, and 
such return will be limited by the engage 
ment of the stem l with the face of the cover 
O, which arrests the return or advance of the 
piston, bringing the parts into the position 
shown in Fig. 2, in which position the brakes 
will be held at the grading pressure, as the 
port r has passed the port S and the passage 
it has not connected the port it with the pas 
sage S, thereby maintaining the pressure in 
the brake-cylinder, and if the pressure in the 
brake-cylinder is not sufficient to apply the 
brakes with the required force the train-pipe 
pressure is again lowered, operating the pis 
ton in the chamber F, as just described, and 
bringing the valve R back for the ports and 
S to again come in line and admit pressure 
from the auxiliary reservoir into the brake 
cylinder through the passages S and T until 
the pressure in the chamber F is lowered suf 
ficient for the excess of pressure in the cham 
ber F, back of the piston, to again return the 
piston and valve R to the position shown in 
Fig. 2, and this operation can be repeated 
until the required force has been applied to 
the brakes. 
The brakes are released by restoring the 

train-pipe pressure sufficient to return the 
piston and the valve R to their normal posi 
tion, carrying the port past the ports, as 
shown in Fig. 1, and bringing the passage S 
into communication with the port i by the 
passage u for the pressure in the brake-cyl 
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the passage at and port f, thereby venting the 

inder to pass back through the passages T. 
and Sand vent to the atmosphere through 
brake-cylinder and releasing the brakes. 
The operation of applying the brakes with 

a grading pressure does not affect the emer 
gency or quick-action valve 11, by which 
train-pipe pressureisadumitted into the brake 

C 
cylinder, which admission of trail-pipe pres 
sure is required only in case of an emergency 
stop, and to operate the emergency-valve 11 
the train-pipe pressure is reduced sufficiently 
to lower the valve 3 for the passage 19 to fur 
inish a communication between the port 18 
and the port 5, which allows the pressure in 
the chamber C in front of the piston in such 
chamber to pass back of the piston, equaliz 

sing the pressure in the chamber C on both 
20 

sides of the piston, when the train-pipe pres 
sure on the face of the valve 11 raises such 
valve and allows the train-pipe pressure to 
pass from the chamber C, through the open 
ing. U, directly into the brake-cylinder W, 
and this action of the valve 3 to open the 
valve 11 will occur as the piston in the cham 
ber F is near the limit of its backward move 
ment and before the end of the valve R has 
passed the ports, and when the valve R in 

30 the further backward movement of the piston in the chamber F passes the ports the aux 
iliary reservoir pressure will flow into the 
passage S and passage Tinto the brake-cylin 
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der, thereby adding auxiliary-reservoir pres 
sure to the train-pipe pressure, and such ex 
cess of pressure in the brake-cylinder will 
enter the opening U and, acting on the outer 
face of the valve 11, will close such valve as 
the piston in the chamber F is at the limit of 
its backward movement, closing the opening 
14 against the flow of pressure from the cham 
ber C into the opening U and restoring the 
parts, so far as the valve 11 is concerned, to 
the position shown in Fig. 1. The restoring 
of the train-pipe pressure causes a flow of air 
through the pipe A and passage IB into the 
chamber C, and from such chamber the air 
passes through the port d, passage e, and 
opening f into the chamber F, back of the 
piston in such chamber, returning the parts 
to the position shown in Fig. 1, for the valve 
i to open and permit the escape of air from the 
chamber F back of the piston into the cham 
ber F in front of the piston, and thence to the 
auxiliary reservoir through the passage Pand 
pipe Q. 

It will be seen that the port 18, when the 
valve 3 is up, is closed against the flow of air 
through such port from the passage e, thereby 
permitting the air to pass unobstructed into 
the chamber F, and at the same time shut 
ting off air from passing through the port 18 
in front of the piston in the chamber C, back 
of such piston, and at the same time the ports 
4 and 5 are in communication through the 
passage 6, venting any excess of pressure in 
the chamber C, back of the piston therein, to 

2. 561,811 

the atmosphere, and maintaining the pressure 
back of the piston in the chamber Cat a nor 
malpressure only, so that the train-pipe pres 
sure in front of the piston in the chamber C 
will effectually hold the valve 11 to its seat, 
and when the valve 3 is lowered for the pas 
sage 19 to bring the ports 18 and 5 into com 
munication the pressure in the chamber Cin 
front of the piston enters the port d and pas 75 sage e and flows through the port 18, passage 
19, and port 5 to the chamber C back of the 
piston, and it will thus be seen that the pas 
sage e furnishes a communication for equal 
izing the pressure on both sides of the piston 
in the chamber C. 
Having described my invention, what I 

Patent, is 
1. In an automatic fluid-pressure brake sys 

claim as new, and desire to secure by Letters 

tem, the combination, with a train-pipe, a 
brake-cylinder, and a valve-casing, of a head 
for the brake-cylinder, and a passage in the 

So 

brake cylinder head which communicates 
with the train-pipe and with a chamber in the 
valve-casing, substantially as set forth. 

2. In an automatic fluid-pressure brake sys 

inder, a triple-valve casing connected to the 
head of the brake-cylinder, and a passage in 
the head of the brake-cylinder, which is in 

tem, the combination, with a train-pipe and 
a brake-cylinder, of a head for the brake-cyl 

95 

communication with the train-pipe and with 
a chamber in the triple-valve casing, sub 
stantially, as set forth. ; ; ; ; ; ; ; ; ; Too 

3. In an automatic fluid-pressure brake sys 
tem, the combination, with a brake-cylinder 
head and a triple-valve casing, of a passage 
in the brake-cylinder head which communi 
cates at one end with a passage leading to the 
main-valve chamber of the triple valve and 
at the other end is connected with the train 
pipe, and a second passage in the brake-cyl 
inder head which communicates at One end 
with the main-valve chamber of the triple 
valve and at the other end with the auxiliary 
reservoir connection, substantially as Set 
forth. 

4. In an automatic fluid-pressure brake sys 
tem, the combination, with a train-pipe and 
an auxiliary reservoir, of a brake-cylinder, 
a head on the brake-cylinder, a passage in the 
head for connection to the train-pipe, a pas 
sage in the head for connection with the aux 
iliary reservoir, and a triple-valve casing re 
movably connected to the brake-cylinderhead 
and having openings, ports, or passages adapt 
ed to connect with the passages in the brake 
cylinder head, whereby the triple-valve cas 
ing may be detached without breaking the 
connections from the auxiliary reservoir and 
train-pipe to the passages in the head, sub 
stantially as set forth. 

5. In an automatic fluid-pressure brake Sys 
tem, the combination, with a triple valve and 
an emergency-valve device for releasing fluid 
under pressure from the train-pipe, of a main 
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valve chamber in the casing of the triple valve, 
a chamber in which is fitted a piston for op 
erating the emergency-valve, a passage in 
the casing through which fluid is admitted 
from the train-pipe to one side of the triple 
valve piston, and a slide-valve in the main 
valve chamber which controls the admission 

of train-pipe fluid from the passage in the 
casing to one side of the emergency-piston, 
substantially as set forth. HARVEY S. PARK. 

Witnesses: 
O. W. BOND, 
H. B. HALLOCK. 

  


