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UNITED STATES

PATENT OFFICE,

JAMES T. HAYDEN, OF CHICAGO, ILLINOIS, ASSIGNOR TO THE CRANE
COMPANY, OF SAME PLACE.

VALVE MECHANISM FOR AIR-BRAKES.

SPECIFICATION forming part of Letters Patent No. 495,488, dated April 18, 1893.
Application filed April 20, 1892, Rerial No. 429,906, (No model.)

To all whom it may concern:

Be it known that I, JAMEs T. HAYDEN, a
citizen of the United States, residing at Chi-
cago, in the county of Cook and State of Illi-
nois, have invented certain new and useful
Improvements in Valve Mechanism for Air-
Brakes, which are fully set forth in the follow-
ing specification, reference being had to the
accompanying drawings, in which—

Figure 1 represents a vertical section of a
triple-valve mechanismm embodying my in-
vention; Fig. 2, a side elevation of the wmain
slide valve detached; Fig. 3, a cross-section,
taken on theline 3—3, of Fig.1; Fig. 4, aplan
section, faken on the line 4—4,of Fig.1; and
Fig. 3; Fig. 5, a detail cross-section, taken on
the line 5—35, of Fig. 1; Fig. 6, a detail cross-
section, taken on the line 6—0, of Fig. 1; Fig.
7, a detail section of a supplementary valve
piston, taken on the line 7—7, of Fig. 1; and
Fig. 8, a bottom plan of the puppet valve be-
tween the emergency valve chamber and the
train pipe.

My invention relates toa valve mechanism
designed for use in automatie air brake ap-
paratus and in connection with the device
now generally known as the “triple-valve.”
The triple-valve is organized in connection
with an auxiliary air reservoir, a brake cyl-
inder, and a train pipe or main air pipe un-
der each car, and coupled up to make com-
plete connection from.the main air reser-
voir or air pump to the rear car of the train
in the usual way. [Usually there is also em-
ployed with this mechanism an *“emergency-
valve” which is operated by the sudden mo-
mentary reduction of pressure in the train
pipe to open up communication directly be-
twgen the latter and the brake cylinder, for
the purpose. of obtaining the full pressure in
the train pipe to quickly set thebrakes when-
ever occasion demands.

My present invention relates mainly to the
emergency-valve and the means of operating
it. This valve is intended to be actuated by

the pressure of airin a chamber, consisting
mainly of the main piston cavity, to open con-
nection between the train pipe and thebrake
cylinder whenever the pressurein the former
is suddenly greatly reduced. In thisrespect
the valve mechanism here shown corresponds

with that described and shown in my prior
application, Serial No. 428,551, filed April 9,
1892, and may be considered as an improve-
ment upon the invention therein deseribed
and shown.

In the drawings I have shown so mueh of
a triple-valve and its connections as is neces-
sary to an understanding of my invention and
I will now describe in detail the construetion
and operation of the mechanism here shown,
wherein I have embodied my invention in a
practical way, and will then point out more
definitely in claims the particular improve-
ments which I believe to be new and wish to
secure by Letters Patent.

In the drawings, A  represents a tiriple-

valve case which is constructed with a long.

eylindrical chamber, a, which is the main
valve chamber, and at-one end a short eylin-
drical chamber, o/, much larger in diameter,
which is the main piston chamber. A bush-
ing, B, is fitted and secured within the cham-
bera and withinitis seated the main valve, C.
The main piston, D, is fitted, as usual, in the
chamber o', the latter being provided with a
bushing, B’, within which the piston ismount-
ed and suitably packed. Thestem orrod,d, of
the piston extends back through the chamber
o and the valve C is mounted on this stem be-
tween two collars, one, d’, at the outer end
and the other, d? about midway of its length,
the valve being alittle shorter than the space
between these collars, so as to provide for a
slight independent movement of the rod in
the valve. The valve C is provided with a
passage, ¢, which runs from theinner end of the
valve nearly the entire length and then turns
down, at right angles, and opens in the face
of the valve. In the under side of the valve
there is also ecut out a large recess, ¢’, below
the longitudinal portion of the said passage.
The valve is held down upon its seat by a
spring, ¢% and is held from turning in its seat,
by means of a longitudinal groove, ¢? in one
of its side wings, into which fits a screw-pin,

“(, inserted from the outside of the case. The

passage ¢ is closed at the inner end of the
valve by the inner eollar d* as usunal, and in
order to secure the certain closing of this pas-

‘sage, the said collar is provided with an an-

nular gasket, d°, of rubber or other suitable
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material, adapted to closeagainst the passage,
as seen in Fig. 1, and for further security the
valve may be provided with a slightly pro-
jecting flange, ¢!, around the passage opening,
against which the gasket will rest.

In the bushing B, below the slide valve,
there are two ports b—b’, the formerof which
connects with an exhaust passage, a3, in the
case A running around back of the bushing
B and connecting with the exhaust port, b,
in the side of the case. The other portd’ con-
nects with a passage, 1/, which communicates
with the brake-cylinder, as will presently be
described.

The valve chamber o connects, as usual, at
its outer end with the auxiliary air reservoir
and at its inner end with the piston chamber
a’; the latter is closed by a cap, E, which is
preferably concave upon its inner face to pro-
vide a concave space or small chamber, ¢,
which serves as an extension of the piston
cavity and from the lower portion of which
there leads out a port or passage, ¢/, extend-
ing downward and then inward, as seen in
Fig. 1.

In the bushing B’ there is provided a by-
pass, b% extending around the main piston
when the latter is in the position shown in
Fig. 1 and making communication with the
valve chamber ¢ in any suitable way; in the
drawings it is accomplished by holding the
piston slightly away from its seat, by means
of small inside lugs, d as seen in Figs. 1
and 4.

The main valve casing A has an enlarged
extension, A’, below the valve chamber, in
which is formed a chamber, F,which commu-
nicates by a passage, f, opening out at one
side thereof, directly with the brake cylinder,
and a port or passage, f”, in the partition be-
tween the valve chamber ¢ and chamber F,
connects this opening f with the port b in
the bushing B. In thisextension of thecase,
underneath the piston chamber o/, there is a
horizontal passage, f? which connects with
the passage ¢’ and extends inward thence to-
ward the chamber F, but does not enterit di-
rectly.

In the upper part of the chamber F there
is seated a piston, G, being mounted in a suit-
able bushing, G, setin the upper part of the
chamber.

In the partition immediately below the in-
ner end of the main valve chamber a, there
is provided a horizontal passage or port, /%, at
its inner end opening directly into the eham-
ber If over the piston G and at its outer end
communiecating with a passage, /4, leading di-
rectly downward thence to the passage f2 At
the opposite side of the piston G there isalso
a small port, /%, leading up directly over the
piston and registering with a port, b3, in the
bushing 13, which is alsounderneath the main
valve C, as seen in Fig. 5.

A supplementary case, II, is arranged un-
derneath-the main case extension A’ and is
secured thereto. This supplementary case

has within it two chambers h, ', the former
is connected by a suitable inlet, 4% with the
train pipe and by a suitable passage, 1% lead-
ing upward therefrom, with an opening, f5,
communiecating direetly with the horizontal
passage f? thus providing communication be-
tween the train pipe and the main piston cav-
ity. The small chamber A’ is formed in the

upper part of the casing by a suitable parti--

tion wall andisopen at the top and at the bot-
tom is provided with a large central aperture,
A, communicating directly with the chamber
h below. :

In the vertical passage f* there is mounted
a valve, I, which controls the connection be-
tween the passage f?and the port % Abush-
ing, %, is set in the passage for this valve, be-
ing formed with a port, ¢/, in its upper end,
below which is a suitable seat for the valve
which is winged, the port being considerably
smaller than the central opening through the
bushing. The central opening in the bush-
ing is slightly enlarged for a little distance
below the valve seat, so as to leave a narrow
clear space, 7%, entirely around the winged
part of the valve part way down the bushing,
as seen in Figs. 1 and 6 to permit air to es-
cape past the valve-head when the latter is
unseated. The stem, 7%, of this valve extends
down into the opening £® where it is received
by the upper end of a spring coil, J, the lower
end-of which is seated upon a lug, 5, project-
ing from the casing H into the passage h*and
held in place on the stem by means of a col-
lar, 4%, thereon. A valve or piston, K, is
mounted on the valve stem 4° between the
lower end of the valve and the collar on the
stem and having some free sliding motion
thereon, this longitudinal space on the stem
being greater than the thickness of the pis-
ton bearing. This piston isseated in a bush-
ing, k, set in the opening f% The piston is
cup-shaped with the cup downward, as seen
in Figs. 1 and 6, thus providing for consider-
able travel of the piston within its seat with-
out diseconnecting the two.

In one side of the bushing % there is pro-.

vided a by-pass, &', around the piston K. The
by-pass doesnot extend down the whole length
of the bushing, however, so that it will be
closed by a partial downward movement of
the piston. At its extreme lower end the
small channel, which forms this by-pass, is
very much constricted, so as to leave only a
a very small opening, k% at this point, while
the main opening %’ is of full width, as seen
in Fig. 7.

The chamber /' is covered by a ecap, I,
which is a separate piece of circular form,
and is secured between the case extension A’
and the supplementary case I when the two
are fastened together, as seen in Fig. 3. In
this cap, however, there is a central open-
ing, I, which forms the port for the emer-
gency valve, M, which is arranged in the
chamber I’ and is seated around this cen-
tral aperture on the lower side of the cap.
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It will be seen that this provides a means of
communication between the chamber %’ and
the chamber F immediately above the cap
and 8o, of course, through the latter with the
brake eylinder, which communication is con-
trolled by the valve M.  This valve M is
double-stemmed; on the under side itis pro-
vided with a stem, m, which may be called
the stem proper, that extends down and en-
ters a puppet valve, N, which is seated in the
aperture %! between the two chambers %, i’
and arranged to close the same against press-
This valve is
provided with a central recess or socket, 7,
formed toreceive the stem m of the emergency
valve and a spring, »/, is arranged in the
socket below the stem, thus providing for
holding the valve upon its seat against a
pressure from below less than the pressure of
the spring. The valve itself is of the winged
type, being provided with radial wings, n?,
below the valve disk or head, as seen in Fig.
3. sothatimmediately the valveis raised from
its seat, communication is opened between
the two chambers. A supplementary stem,
m/, extends upward from the front of the
valve and is received within the rod or stem,
g, of the piston G, this rod being hollow, or
provided with a socket, ¢’, adapted to receive
the stem m’, as seen in Figs.1 and 3. A
bridge, /', is formed on the upper side of the
cap L, by means of armsrising upward there-
from and then turning inward to a common
center,—a well -known  construction. This
bridge is provided with a central opening, 7,
which makes a bearing for the lower end of
the piston rod g, asseen in Figs. 1and 3. The
spring »’ also-seats the emergency valve un-
der all ordinary circumstances, but it is evi-
dent that a sufficient pressure upon the pis-
ton G will force the latter down, carrying with
it the upper stem of the emergency valve and
thus open the latter. . The relativeé length of
the rod of the piston G and the upper stem
of the emergency valve is such, however, that
when both are closed there will be a slight
space between the upper end of the valve
stem and the lower or inner end.of the socket
in the piston rod, as seen in Fig. 8, so that
there may be aslight initial movement of the
piston G without acting upon the emergency
valve. The bushing G’ of the piston G is cut
away at its lower edge on the side next to the
brake cylinder, as seen at ¢? in Fig. 1, 50 as
not to obstruet the said - passage from the
chamber I to the brake chamber. It is ob-
vious that when the piston G is closed or
seated, it will close the port 1%, as seen in Fig.
5, and, of course, will open said port when-
ever the piston moves downward. The sup-
plementary stem m’ of the valve M is prefer-
ably triangular for most of itslength, though
this particular form is not a necessity. .
The operation is as follows: When the ap-
paratus is coupled up through the train and
air is let into the train pipe, it passes up by
the piston K and thence into the main piston

cavity, forcing the latter back into the posi-
tion shown in Fig. 1 and past the said piston
through the main valve chamber to the aux-

iliary reservoir, until equilibrium of pressure

is obtained on both sides of the main piston
in the usual way.” The several parts of the
mechanism will then be in the position seen
in Fig. 1. When the pressure in the train
pipe is slightly reduced for'the ordinary ap-
plication of the brakes, the difference in the
pressure on the other side of the piston K will
not be sufficient to move the said piston, and
so the pressure in the main piston cavity will
be reduced by the leakage through the by-
pass around the said piston into the train
pipe. The greater pressure from the reser-
voir on the other side of the miain piston will
now move the latter as usual, first independ-
ently of the main valve and so open*the main
passage therein and then moving the valve
itself until the said passage registers with the
port 0’, thus opening communication between
the valve chamber and the brake eylinder and
so connecting the latter with the auxiliary
reservoir and applying the brakes by press-
ure therefrom; uponreleasing the brakes equi-
librium is again restored. In an emergency
requiring the quick setting of the brakes with
full force, the pressure in the train pipe is
suddenly and momentarily reduced, as usual.
This results in the outward or downward
movement of the piston K, thereby at once
closing the by-pass and unseating the valve
I, thus opening communication between the
main piston eavity and the top of the emer-
gency valve piston G.  This piston is'at once
foreed downward against the upper stem of
the emergency valve and unseats the latter,
when the pressure from the -train: pipe will
foree the puppetvalve N from its seat and so
open cominunication directly between the
train pipe and the brake cylinder, so that the
brakes are applied with the full force of press-
ure in the train pipe,in addition to the press-
ure in the auxiliary reservoir, which is avail-
able as in the first instance. The movement
of the piston K under these circumstances is
due to the fact that the passage of air through
the by-pass from the main piston cavity to the
train pipe is not sufficiently rapid to main-
tain the equilibrium and so, of course, the
piston must move downward and in so doing
it at once closes the by-pass against any
further escape of ‘air in that direction. The
restoration of normal pressure in the train
pipe, of course, returns the several devices to
their normal position of equilibrium, as al-
ready explained. The exhaust in both in-
stances takes place as soon as the mainvalve
returns fo the position, seen in Fig. 1, the
exhaust being into the recess underneath the
valve and thence out through the portb-tothe
exhaust passage. In thereturnmovementof
the devices, air over the piston G is forced
out by the upward movement of the latter
through the ports /% and b also opening into
the recess on the under side of the valve and
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so to the exhaust, as explained above. It will
be noticed that a very slight outward move-
ment of the main piston closes the by-pass
around it and, as already explained, a very
little movement of the piston K closes its by-
pass, and so the main piston cavity becomes
practically a closed chawmber, except an outlet
is made by the unseating of the valve I. If
the release is sudden the passage of air
through the by-pass around the piston X will
not be sufficient with a by-pass of ordinary
size like the lower portion %? thereof, which,
however, is sufficient for ordinary purposes.
The enlargement of this by-pass above. is,
therefore, provided, so that upon the slight
raising of the piston K by inerease of pressure
the flow through the by-pass will be much
greater and so strain upon the piston obvi-
ated and equilibrium of pressure more readily
and quickly obtained. The device forclosing
the main passage in the main valve by means
of a gasket on the piston rod collar is very
effectual in securing a tight joint and pre-
venting any leakage under ordinary circum-
stances. It will be noticed in this construe-
tion and organization of devices that commu-
nication between the main piston chamber
and the actuating piston of the emergency
valve is very direct and the passage short;
and it will also be noticed that the same is
true in relation to the communication be-
tween the train pipe and the brake cylinder
which is controlled by the emergency valve;
the result is very quick and efficient action
of the emergency valve and the settingof the
brakes due to the opening of the latter.

Having thus desceribed my invention, what
I claim as new, and desire to secure by Let-
ters Patent, is—

_1. In a triple-valve air brake mechanism,
the -main piston cavity connecting directly
with the train pipe,a supplementary piston—
chamber or cavity, eonnecting directly with
the brake cylinder, the train pipe, and the
passage leading from said train-pipe to the
main piston cavity, an emergency valve con-
trolling the passage betweensaid supplemen-
tary chamber and the train pipe, a piston ar-

. 495,488

ranged in said chamber and adapted to actu-
ate the emergency valve, and a valve mech-
anism controlling the connection between the
main piston cavity and both the supplemen-
tary chamber and train pipe, adapted to be
actuated by pressure in the main piston cav-
ity upon the sudden decrease of pressure in
the train pipe, substantially as described.

2. In a triple-valve air brake mechanism, a
main valve chamber ¢, in combination witha
main piston chamber @’, a supplementary
chamber F arranged underneath the former
and connecting with the brake cylinder,a
port /3 opening into the upper or front part
of said supplementary chamber and connect-
ing with the main piston cavity, a passage f°
connecting the train pipe with the main pis-
ton cavity, a valve I controlling the passage
from the main piston chamber tothe cham-
ber F, a piston Kmounted on the stem of said
valve and seated within the passage 7S anda
returning spring for the said valve, substan-
tially as described.

3. In a triple-valve air brake mechanism,
the main valve chamber @, in combination
with the main piston chamber «’, provided
with a by-pass around the piston at theinner
end thereof, a passage connecting the main
piston chamber directly with the train pipe,
and a piston K mounted in said passage and
provided with a by-pass arranged to open
around the piston when in normal position
and to be closed at once by the downward
movement of the piston from such normal po-
sition, substantially as described.

4, In a triple-valve air brake mechanism,
the main piston eavity connected directly
with the train pipe, in combination with a
piston K mountedinand controlling said pas-
sage, and a by-pass around said piston, hav-
ing a small opening k?atits inner end and an
enlarged opening £’ outward therefrom, sub-
stantially as described.

JAMES T. HAYDEN.
Witnesses:
CARRIE FEIGEL,
A. M. Besrt.
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