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To all whom it may concern:

Be it known that I, Jacos B. KNUpseN, a
citizen of the United States, residing at Chi-
cago, in the county of Cook and State of
Tllinois, have invented new and useful Im-
provements in Air-Brake Valves, of which
the following is a full, clear, concise, and ex-
act description, reference being had to the
accompanying drawing, forming a part of
this specification.

"My invention relates to improvements in
air brake valves, and has for its object the
construction of an improved and simplified
valve for controlling the admission of air to
the brake cylinders of railway cars and the
like, which may Dbe constructed of a small
number of parts, which may be readily op-
erated and which may be cheaply manufac-
tured. -

For the purpose of disclosing my inven-
tion I have illustrated one embodiment
thereof in the accompanying drawings.

In said drawings—Figure 1 is a longitu-
dinal sectional view of my valve, showing
the same in release position; Fig. 2 is a
similar view showing the valve in partial
service position; Fig. 8 is a similar view
showing the valve in service position; Fig.
4 i3 a similar view showing the valve 1n
emergency position; Iig. 5 is a front eleva-
tion of the valve; and Fig. 6 is a sectional
view taken on the line 6—6 of Fig. 1.

The main body or casing 1 of the valve is
provided with a flange 2 by means of which
it may be secured to the auxiliary reservoir
3 of the air brake. A pipe-like extension 4
preferably cast integrally with the casing is
provided with a passage 5 which communi-
cates with the brake cylinder pipe 6, and
through a valve 7 with a passage S leading
to a chamber 9 formed in an integrally cast
extension 10 on the casing 1. A second
pipe-like extension 11 is formed on the cas-
ing and is counected by a suitable union
with the train pipe 12.  This extension is
provided with a. passage 13 also leading to
the chamber 9 and the chamber 9 in turn
communicates with the piston chamber 14.
A valve 15 in the chamber 9 comprising a
semi - cylindrical -member provided with a
pair of circular heads 16 and 17 and having
an opening 18, normally closes the chamber
9 against communication with the passage 8.
This valve is held in normal or closed posi-
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tion by a coiled spring 19 interposed be-
tween the head 17 and the end of the exten-
sion .10,

The piston chamber is divided into three
sections, namely, the train pipe section, the
intermediate section and the auxiliary res-
ervoir section, by a double headed piston
comprising the two piston members 90 and
21 connected together by the restricted neck
22. The intermediate section of the cham-
ber 14 is provided with exhaust ports 23,
and the auxiliary reservoir section is pro-
vided with ports leading to the passage 5
and comprising longitudinally extending
grooves 24 in the interior of the casing

~which communicate with radially extending

openings 25 leading to the passage 5.

A feed port 27 comprising a longitudinal
bore in the casing which meets the radial
bores 28 and 29 connects the train pipe sec-
tion of the chamber 14 with the auxiliary res-
ervoir section thereof. The double headed
piston is maintained in its normal position by
a coiled spring 80 interposed between it and
the end of the chamber, and the valve mem-
ber 15 is provided with a nose or extension
31 formed on the head 16 which under cer-
tain predetermined conditions is engaged by
the piston head 21 to move the valve to an
open Pposition,

In operation, with the parts in normal or
released position as illustrated in Fig. 1, the
ports 25 are closed by the piston head 20 so
that air cannot escape from the auxiliary
reservoir to the brake cylinders. The pres-
sure in the train pipe is balanced by the
pressure which has leaked into the auxiliary
reservoir through the feed port so that all
the parts are in a position of equilibrium.

~When it is desired to slightly apply the

brakes the engineer by operating his brake
valve reduces the pressure in the train pipe
slightly so that the pressure in the auxiliary
reservoir will be greater, thereby moving the
double headed piston so that the piston head
20 slightly uncovers the extension 24  of
ports 25 and a small amount of air is ad-
mitted to the brake cylinders. As the air,
however, passes out of the auxiliary reser-
voir, the pressure in the train pipe will over-
come the pressure in the auxiliary reservoir
and the double headed piston will again
move back to rélease position, closing the
ports 25 against communication with the
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auxiliary reservoir and opening them into
communication with the intermediate section
of the chamber so that the air will escape
through the escape ports 23, again releasing
the brake. When it is desired to:throw- the
brakes to service position or to apply the
brakes for stopping, the engineer again op-
erates his brake valve to reduce the pressure
to .a-greater extent:in the train pipe so that
the pressure in the auxiliary reservoir will
move the double headed cylinder to the po-
sition illustrated in Fig. 8, wherein the head
20 is shown as completely uncovering the
ports 25 admitting the full pressure from
the auxiliary reservoir to the brake cylinder
and setting the brakes. When it is desired
to release.the brakes, the engineer will of
course admit pressure into the train pipes
sufficient to force the double headed cylinder
back to release position, wherein the ports
25 will be opened to communicate with the
intermediate section- of: the cylinder. and
thereby with the exhaust ports 23. The- air
will leak through the feed port 26 until the
pressure in the auxiliary reservoir equals
that in the train pipe.

In event it is desired to throw the valve
to emergency positien for a quick stop, the
engineer operates his brake valve to quickly
reduce the pressure in the train pipe, where-
by under the influence of the pressure in
the auxiliary reservoir. the double headed
cylinder will be driven forward in the cham-
ber 14 until the cylinder head 21 strikes the
nose 81 on the head 16 and moves the valve
15 to the position illustrated in Fig. 4,
wherein it will be noted that the opening 18
coincides with the passage 8, and the remain-
ing pressure in the train pipe immediately
passes by way: of the passage 8 and passage
5 directly to the brake cylinder. At the
same time the ports 25 are opened .to the
auxiliary reservoir so that the air pressure
in the auxiliary reservoir may also flow to
the brake cylinders. To restore the parts to
release position from the position illustrated
in, Fig. 4, air is again admitted to the train
pipe and either by leaking past the head 16
or passing by way of small leak ports 32
formed in the head 16, the pressure on the
piston. head 21, gradually overcomes the
pressure on the piston head 20 and the pis-
ton is moved back to release position or the
position illustrated in Fig. 1. ,

Having thus described my invention, what
T claim as new and desire to secure by Let-
ters. Patent is:

1. In a device of the character described,
thé combination with a valve casing having
a chamber formed therein communicating at
one end with an auxiliary reservoir and at
the other end with a train pipe, said cham-
ber having ports leading therefrom to the
brake cylinder and exhaust ports, a double-
headed piston operating in said chamber and
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when the valve is in release position ar-
ranged: to close the ports leading to the
brake cylinder against communication with
the auxiliary reservoir, a by-pass commuuri-
cating with said chamber on each side of
said piston and arranged to be closed when
sald piston is moved to service position and
independent normally closed connection be-
tween the train pipe and brake cylinder pipe.

9. In a device of the character described,
the combination with a valve casing having
a chamber formed. therein, a piston operat-
ing in said chamber and comprising a pair
of piston.heads connected together by a re-
stricted member, said chamber being ar-
ranged to be connected with the auxiliary
reservoir, ports connecting said chamber
with the brake cylinder and ports leading
from said-chamber, to the atmesphere, said
ports being so arranged that when the pis-
ton is in release position the brake cylinder
port is opened to that portion of the cham-
ber having the exhaust perts formed therein
and when the piston is moved to service po-
sitien:the brake cylinder- ports are opened
to that portion of:the cylinder communicat-
ing with the auxiliary reservoir and an in-
dependent. nermally closed connection be-
tween the train pipe and brake cylinder
pipe.

3. In a device of the character described,
the combination with a valve casing having
a chamber formed therein, of a: double-
headed piston operating in said: chamber
and - dividing the chamber inlo ithree sec-
tions, the train pipe connected section, the
auxiliary reservoir section and the interme-
diate section, ports in said chamber com-
municating. with -the brake-cylinder and a
second set of ports communicating with the
atmesphere, one of the heads of the piston
being so arranged that when the piston is
in release position the brake cylinder ports
communicate with the intermediate portion
of the chamber and when the piston is in
service or lap. position the brake cylinder
ports are closed to the intermediate portion
of the chamber and are opened to ihe aux-
iliary reservoir section and an independent
normally closed by-pass extending between
the train pipe and the brake cylinder pipe.

4, In a device of .the character described,
the combination with a valve casing having
a chamber formed therein, a connection be-
tween said chamber and the train pipe; a
direct connection between the train pipeand
the brake cylinder, a port formed in said
casing and connecting the brake cylinder
with said chamber, a double-headed piston
operating in saia chamber and dividing the
same into three sections—the train pipe. sec-
tion, the intermediate section and the auxil-
iary reservoir section, exhaust ports formed
in said chamber in the intermediate section,
said direct connection between the train pipe
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and the brake cylinder being normally
closed by a valve arranged to be opened by
direct engagement of the piston.

5. In a device of the character described,
the combination with a valve casing having
a chamber formed therein, of a double-head-
ed valve piston operating in said chamber
and dividing the chamber into three sec-
tions—the train pipe section, the interme-
diate section and the auxiliary reservoir
section, a port for said chamber leading to
the brake cylinder and arranged to commu-
nicate with either the auxiliary reservoir
section or the intermediate section, depend-

- Ing upon the position of the piston, an ex-

haust port communicating with said inter-
mediate section and an independent nor-
mally closed by-pass extending between the
train pipe and brake cylinder pipe.

6. In a device of the character described,
the combination with a valve casing having
a chamber formed therein, of a double-head-
ed piston operating in said chamber and di-
viding the chamber into three sections—the
train pipe section, the intermediate section
and the auxiliary reservoir section, brake
cylinder ports formed in said casing ar-
ranged to connect the brake cylinder with
either the intermediate section or the auxil-
lary reservoir section of said chamber, de-
pending upen the position of said piston,
exhaust ports connecting said intermediate
section with the atmosphere, a by-pass ar-
ranged when the valve 1s in release position
to connect said train pipe section with the
auxiliary reservoir section and an independ-
ent normally closed by-pass extending be-
tween the train pipe and the brake cylinder
pipe, and means operated by the piston for
opening said by-pass. ’

7. In.a device of the character described,
the combination with a valve casing, of a
chamber formed therein and communicating
with the auxiliary reservoir, the train pipe
and the Dbrake cylinder, a double-headed
piston valve operating in said chamber and
arranged to control the communication be-
tween said chamber and the brake cylinder,
a direct connection between the train pipe
port and the brake cylinder port, a valve
controlling said connection normally closed
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and arranged to be opened by direct en-
gagement between said double-headed pis-
ton and said valve.

8. In a device of the character described,
the combination with a casing having a
chamber formed therein, a port leading
from said chamber to the brake cylinder, a
second port leading from said chamber to
the atmosphere, a double-headed piston op-
erating in said chamber and arranged to
open the brake cylinder port to the auxil-
1ary reservoir or to open the brake cylinder
port to the atmosphere, a by-pass connect-
ing the two ends of said chamber around
the piston, said by-pass being adapted to be
clesed by said piston when the brake cylin-
der port is opened to the auxiliary reservoir,
an independent by-pass between the train
pipe and the brake cylinder pipe, and a
valve for maintaining said by-pass normally
closed and arranged to be operated by said
piston.

9. A valve arranged to be interposed be-
tween the train pipe the auxiliary reservoir
and the brake cylinder of an air brake sys-
tem, said valve having a direct path for the
passage of the air from the train pipe to the
brake cylinder normally closed by a valve
member, and a second passage from the
train pipe to the auxiliary reservoir and
thence to the brake cylinder, said passage
being controlled by a second movable valve
member which when moved in one position
closes the passage from the auxiliary reser-
voir to the brake cylinder and leaves the
passage from the train pipe to the auxiliary
reservolr opened and when moved to a sec-
ond position opens the passage from the
auxiliary reservoir to the brake cylinder
and closes the passage from the train pipe to
the auxiliary reservoir, said first mentioned
valve being arranged to be opened by being
directly engaged by the second mentioned
valve member.

Iu witness whereef, T have hercunto sub-
scribed my name in the presence of two
vitnesses.

ACOB B. KNUDSEN.

Witnesses:

W. Perry Hamux,
Maper Reyworns.

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,
Washington, D. C.”
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