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SPECIFICATION forming part of Letters Patent No. 788,149, dated April 25, 1905.

Application filed Qctober 8, 1804, Rerial No. 227,673,

To all 1elvony T muay ('*onmﬂ?*n-

Be it known that I, Davip F. SxyDpug, acitl-
zen of the United States, esulmg at Harris-
bure, in the county of Dauphin and State ot

5 Pennsylvania, have invented a new and usetul
Atir-Brake, of which the following 1s a speci-
fication.

This invention relates to air-brakes, and has
for one of its objects to provide means where-

10 by a certain predetermined pressure of air
may be retained in the brake-cylinder in the

event of accidental leakage of any of the air

connectlons.
A further object of the 1nvention 18 to pro-
15 vide a safety device whereby should there he
any accidental movement of the triple valve
to release position the brakes will not be wh ollg;
released, but will still be held under a prede-
termined pressure.

A still further object of the invention 1s to
provide an air-brake mechanism in which pro-
vision is made for securing graduated reduc-
tion of the braking pressure, so that after the
brakes have been .-1p1)]1ed either for graduated
25 or emergency application they may e partly

released, a certain predetermined pressure be-

ing retained in the brake-cylinder, and when

the brakes are to be fully released the engi-

‘neer has merely to move his brake-valve to
30 the full-release position.

A still further object of the Invention 1s to
insure the positive release of the brakes even
where the movement to full-release position
1s momentary, a portion of the air under high

20

35 pressure being trapped or held in such man-

ner as to insure the discharee of all of the air
from the brake-cylinder.
A still further object of the invention 1s to
provide a device whereby the auxiliary reser-
40 voir may be recharged while the brakes are
set. so that there may always be a sufficient
qumtltv of air under pressure m the auxil-
iary reservoir to set the brakes immediately
after release

45
provide a simple form of retaining and re-
chareine mechanism which may be applied to
existing air-brakesystems without any change

I ent, and the

A still further object of the invenfion 1s to |

whatever 1In tho construction of the triple

valve, auulm v reservoir, brake-cylinder, or
the engineer’s bmhv mlm the ope mmon of
the latter buno pwuwh the same as at pres-
engineer requiring no further in-
str uctlons in the use of his valve.

With these and other objects in view, as will
more tully herveinafter appear, the invention
consists in certain novel features ot construc-
tion and arrangement of parts, heremnafter
fally deseribed, illustrated in the accompany-
ing drawings, and particularly pointed out in
the appended claims, it being understood that
-arious changes in the form, proportions, size,
and minor detailsof the structure may be made
without departing from the spirit or sacrilic-
ing any of the advantages of the invention.

In the accompanying drawings, Figure 1 1s

an elevation, partly in section, of anair-brake

mechanism constructed and ananwod In ac-
cordance with the invention. Fig. 2 isa lon-
o1tudinal sectional elevation of the pressure-
retaining valve and controlling-valve.
is a similar view with the parts in a different
position. ig. 4 is a detail perspective view
of the controlling-valve and its piston. Ifigs.
5 and 6 are views corresponding to kigs. 2
and 3, illustrating a slightly - modified con-
struction. Fie. 7 1s a detail pmamctwe View
of the valve and piston shown in Figs. 5 and 6.

Similar characters of reference are em-
ployed to indicate corresponding parts
throughout the several figures of the draw-

- Ings.

In the drawings the auxiliary rescrvorr «,

- triple valve b, brake-cylinder ¢, and train-pipe

(L are all of the usual construction and are con-
nected in the usual manner. |
To the train-pipe is connected a casing 10,
having at one end a eylinder 11, in which lits
a piston or diaphragm 12, that is exposed on
one side to train-pipe pressure. The easing
10 is in the form of an elongated cylindr ical
shell closed at its outer end by an adjustable
pluge 13, over which {its a cap 14, that is re-
moved when the plug 18 to be ad]uatﬂd At
the eylinder end of the casing the interior of

| the latter is faced to tform two valve-seats 15
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and 16, and to the seat 15 extends a pipe 17,
leading from the triple-valve exhaust . a
suttable cut-off valve 18 being arranged in the
pipe when it is desired to cut out the device
torming the subject of the present invention,
this valve being movable to permitdirect com-
munication between the brake-cylinder ex-
haust and the outer air when necessary. The
lower valve-seat 16 contains two ports 19 and
20, one of which, 19, leads directly to the
outer air, while the other is in communication
with a casing 21, containing a spring-pressed
retaining-valve 22, the tension of the spring
being adjusted by a suitable nut 23, and un-
der ordinary circumstances this valve'is set
to open at a pressure of, say, twenty pounds,
although this may be increased or diminished
In accordance with circumstances. Between
the two valve-seats isarranged a slidable valve

24, that is secured to or formed integral with

the piston 12 and is acted upon by a helical
compression-spring 25, the outer end of which
rests against the plug 13, so that the latter
may be used for adjusting the stress of the
spring. The outward stroke of the valve and
piston 12 is limited by the head 26 of the cyl-
inder 10, said head being so arranged that the
eclge of the piston comes directly into contact
therewith and is positively stopped.

The port of the pipe 17 and the port 20,
leading to the retaining-valve, are in direct
alinement diametrically of the casing, and the
port 27 of valve 24 normally assumes a posi-
tion in direct alinement with said pipe and
port, so that the brake-cylinder exhaust is
normally in communication with the casing of
the retaining-valve. The valve is retained in
running position by the spring 25, the latter
being set at a pressure corresponding to the
pressure of air normally carried in the train-
pipe.
sure of seventy pounds will be used, and the
piston 12 and valve 24 would retain the nor-
mal position, the piston yielding only when
the pressure exceeds the normal train-pipe
pressure.

In the upper face of the valve is arranged
a port or passage 29, that communicates with
the port 27, and when the piston 12 is moved
by excess train-pipe pressure the exhaust-
pipe 17 will be placed in direct communica-
tion with the port 27 and exhaust-port 19, so
that the brake-cylinder exhaust of the triple
valve will be placed in direct communication
with the outer air and may reduce the brake-
cylinder to atmospheric pressure. The valve
22 may be of the character ordinarily em-
ployed as reducing-valves and set to yield un-
der any desired pressure.

While the train-pipe may be connected di-
rectly to the head 26, 1t 1s preferred to intro-
duce in the connection an auxiliary-valve cas-
ing 30, having a seat for a check-valve 31.
The check-valve is provided with a stem 32,
extending into a guiding-recess 33, formed in

‘passenger service.

For instance, on freight-trains a pres-

24 and the retaining-valve casing 22.

788,149

| a boss 34 in the casing 30, and normally held

against 1ts seat by a helical compression-
spring 35. The valve opens in the direction
of the eylinder 11 and when exposed to train-
pipe pressure will be forced upward and per-
mit the alr to pass to the cylinder 11. When
the pressure on the train-pipe side of the

check-valve i1s reduced to less than that with-

in the casing 30, the check-valve will promptly
close, the movement being assisted by the
spring, and then if reduction continues the
alr in the chamber 30 will gradually reduce
toward the train-pipe through aleakage-port
36, formed In the valve or in the valve-seat.

The device may be set to operate under any
pressure and employed in connection with the
existing brake systems for either freight or
Taking as an instance a
seventy-pound train-pipe pressure, as used on
many roads for freight-service, the plug 13 is
adjusted 1n order to prevent movement of the
piston 12 from the position shown in Fig. 1
when exposed to a pressure of seventy pounds
or less. The position shown in Fig. 1 is the
running position, and the triple valve ismoved
to such position that the brake-cylinder is in
communication with the exhaust-port and the
pipe 17 and thus through the port 27 of valve
24 with the retaining-valve casing 21, and at

this time the brake-cylinder pressure does not

exceed the natural atmospheric pressure.
When the brakes are to be applied either for
a graduated application or for an emergency
stop, the engineer moves his valve to either
the service or the emergency position and
train-pipe pressure is reduced. This moves
the triple valve in the usual manner, and air
reduces from the auxiliary tothe brake cylin-
der, the amount of such reduction depending
on the reduction of the train-pipe pressure
ancd the length the engineer’s brake-valve 1s
opened. The engineer will then usually place
the brake-handle on lap and when it 1s desired
to release the brakes will move the brake-han-
dle torelease positionin order to place the main
reservolr in communication with the train-
pipe. This isthe ordinary procedure, and the
brakes will be released in the usual manner by
moving the triple valve back to its normal posi-
tion and placing the brake-cylinder in commui-
nication with the exhaust-port of the triple-
valve casing. In carryingout the present in-
vention, however, the engineer’s brake-valve
is placed in running position and the train-pipe
1sgradually recharged, so that there will be no
violent movement of the piston 12, the latter
retalning the position shown in Fig. 1, inas-
much as the train-pipe pressure will not ex-
ceed that to which the spring 25 1s set. The
triple valve will be moved back to recharging
position and the brake-cylinder will be placed
In communication with the exhaust-port and
exhaust-pipe 17, the latter communicating, as

before described, with the port 27 of valve
This
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permits reduction of the brake-cylinder pres-
sure to an extent determined by the adjust-
ment of the spring 23 of the retaining-valve,
this being usually set to resist twenty-pounds
pressure, ancd when brake-cylinder pressure
has been reduced to this point the valve will
close and the brakes will still be held under
the twenty-pounds pressure. At the same
time the auxiliary reservoir is recharging
through the leakage-groove in the usual man-
ner, and m a short time the engmeer has on
hand a sufficient quantity ot air for an 1mme-
diate reapplication of the brakes. To fully
release the brakes, the engineer then moves

he main reservoir beine placed in dhivect com-
munication with the train-pipeasudden surge
of air under pressure will occur through the
bipe, and the pistons 12 thoughout the tran
u 11l be moved to the posxion “shown in Fi 10,

, thus placmﬂ the exhaust-pipes 17 in com-
mummtion with the exhaust-port 19 through
the medium of the diametrical port 27 of valve
24 and allowing the brake-cylinder to reduce
to atmospheric pressure, thus releasing the
brakes. The discharge of air from the brake-
cyvlinder may occupy some little time, and the
main-reseryvoir pressure may not be suthicient
to hold the pistons [2 in the position shown
in Fig. 2 for a length of time sufhlicient for
the purpose. The check-valve 31 here comes
in play. The excesstrain- p'pe Pressure Pass-
ing bey -ond the check-valve 1s trapped in the
casing .-__;U, and as soon as the train-pipe pres-
sure is reduced the valve closes and the pres-
sure is retained in the casing 30 and gradually
reduces throueh the leakage-port 36 and per-
mits the piston to reassume the position shown
in Fig. 1, but the movement of said piston
and alve being so gradual that there 1s op-
portunity for all of the air under pressure in
the bralke-cylinder to escape.

One of the principal advantages uaumd
from the employment of a device of ths charv-
m,tm i% that in the event of gmv 1cuidenml

h.:w buun bet t-he bmhes aA1'e 5t111 held undei
a predetermined pressure—twenty pounds—
and will not be fullv released. Leakage may
at times occur through the rotary of the engl-
neer’s brake-valve to an extent suflicient to
recharge the train- npe and move the triple
valve to release position, and in ordinary serv-
ice the brakes would be fully released. In
the present case, however, the brakes would
still be held under a pressure of twenty pounds,
more or less, and leakage 1s also
cur in a plain triple from the four-way cock
or from faulty piston-packing; but in all cases
where there 1s a tendency to accidentally re-
lease the brakes after being set the device
‘orming the subject of the present invention

11s brake-handle to tull- release position, and

likely to oc- -

3

fication of the invention wherein the piston

19" is subjected to air-pressure on both sides.
In this case the casing 10’ carries at oneend a
cvlinder 117 in communication on one 51(:_6
with the train-pipe and on the opposite side
with the casing 10°. The brake-cylinder ex-
haust-pipe 17" communicates directly with the
interior of the casing, and when the triple valve
is moved to exhaust position the air Howing
through the pipe 17 will exert some pressure

on that face of the piston opposite to the face
casing.

exposed to train-pipe pressure.  Inthe
is a port 20’, communicating with a casing 21,
that contains a retaining-valve 22', that may
be adjusted in order to open at twe ntx pounds,
more or less, as desired, and the brake-cylin-
der cannot reduce below this pressure when
the parts arc in normal position. In the cas-
ing 1s a port 19, that is normally closed by
valve 247, carried by and moving with the pis-
ton 12. This valve 1s of such construction as
to permit the free passage e of air between the
casing and the cylinder, and in its under side
is a port 40, which may at times assu
position shown in Fig. 5. Whenitis desired
to fully release the brakes, the engineer’s
brake-valve is moved to full-release position
and the piston 12" moves to the position shown
in Fie. 6, thus uncovering the port 19 and
permitting the brake-cylinder to exhaust to
the atmosphere.

The device is of especial value in case of
leakage of the auxiliary reservolr, where a
tlmle valve always moves to 1010&% position
under the train-pipe pressure.  Under ordi-
nary circumstances this would immediately re-
lease the brakes:; but in the present case the
bralkes will still be held under the previously-
determined pressure.

Having thus described the invention, what
1s claimed 18—

1. In air-brake mechanism, a cylinder, one
side of which 1s connected to the train-pipe, a
piston arranged in the cylinder and exposed
to train-pipe pressure, a valve-casing connect-
ed to the cylinder at that side opposite the
train-pipe connection, and having ports, one
of which is 1n communication with the ex-
haust-port of the triple valve, and another
with the outer air, a valve normally closing
the latter port, a pressure-retaining valve con-
nected to the casing and normally 1n free com-
munication with the interior thercot, and with
the port leading from the exhaust-port of the
triple valve, a valve arranged in the casing, a
spring also arranged in the casing and acting
to prevent any movement of the piston under
ordinary train-pipe pressure, said spring also
maintaininge the valve in a position to prevent
communication between the interior of the
casing and the outer air.

2. Inair-brake systems, g v: alve for control-

will still hold the brakesunder the previously- | lmu the exhaust of air from the bralke- eylm-

determined pressure.

In Figs. 5

5 and 6 1s illustrated aslight modi- | in which said piston is contained,

alve, a casing
said whn-

dm, a piston connected to said

me the-
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cler being connected to the train-pipe, and a | my own I have hereto affixed my signature in

check-valve arranged in the train-pipe connec- | the presence of two witnesses. -

tion and opening in the direction of the cylin- | | -

der, there being a leakage-port for permitting DAVID F. SNYDER.
5 gradual reduction of pressure between the Witnesses:

check-valve and the cylinder. Jos. C. SMIiTH,
In testimony that I claim the foregoing as | Exory H. BaGLEY.
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