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UNITED STATES

PaTeENT OFFICE.

THOMAS J. HOGAN, OF PITTSBURG, ASSIGNOR TO THE WESTINGHOUSE
AIR BRAKE COMPANY, OF WILMERDING, PENNSYLVANTA.

AIR-BRAKE.

SPECIFICATION forming part of Letters Patent No. 551,440, dated December 17, 1895.
Application filed November 15,1894, Serial No, 528,847, (No model.}

To all whom ¢ may concern:

Be it known that I, THOoMAS J. HOGAN, a
citizen of the United States, residing at Pitts-
burg, in the county of Allegheny and State
of Pennsylvania, have invented or discov-
ered a certain new and useful Improvement
in Air-Brakes, of which improvement the fol-
lowing is a specification.

The object of my invention is to provide
an improvement in antomatic fluid-pressure-
brake apparatus; and to this end. it consists
in new and improved means for locally vent-
ing the train-pipe for the purpose of effect-
ing a quick and simultaneous application of
the brakes on all the cars of a train.

In the accompanying drawings, which
illustrate an application of my invention,
Figure 1 is a vertical longitudinal section on
the line # « of Figs. 3 and 5 through a triple-
valve deviee constructed in accordance with
my invention. Fig. 2 is a similar section
through the main valve and its seat on the
line g 4 of Fig. 3, but that portion of Fig. 2
below the top of the piston-chamber 36 is a
section on the line @ « of Fig. 3; Fig. 3, a
vertical transverse section on the line z z of
Figs. 1 and 2; Fig. 4, a view showing the
face of the main valve of Figs. 1, 2, and 3;
Fig. 5, a plan view of theseat of the main
valve shown in Tigs. 1, 2, and 3; Fig. 6, a
vertical longitudinalsection through atriple-
valve device, showinga modificationin which
the main valve of the triple-valve device di-
rectly controls the local release of fluid from
the train-pipe; Fig. 7, a transversesection on
the line v v of Figs. 6 and 8 of the main and
graduating valves; Tig. 8, a view of the face
of the main valve shown in Fig. 6; Fig. 9, a
planview of the main and graduating valves
shown in Figs. 6, and Fig. 10 a plan view of
the seat of the main valve shown in Fig. 6.

The casing 1 of the ftriple-valve device
shown in Figs. 1, 2, 3, 4, and 5 is provided
with an opening or passage 2, which is al-
ways in open communication with the auxil-
iary reservoir, a passage 3, which communi-
cates with the brake-cylinder, and a passage
4, which connects directly with the main
train-pipe or with a branch therefrom.

- As shown in the drawings, the triple-valve
piston 5 is provided with a chamber 6, which
contains a supplemental piston 7, having a

stem S on one side extending into the main-

valve chamber 18 and a stem 9 on the other
side passing through a guide-nut 10. The
guide-nut 10 is screwed into an extension 11
formed on a perforated plate 12, which is se-
cured to the triple-valve piston 5, and forms
a stop to limitthe travel of the piston 7. The
extension 11 is made hollow so as to form a
pocket for the spring 13, which surroundsthe
stem 9, and bears at one end against the
guide-nut 10 and at the other end. against
the piston 7.

The piston 7 is at alltimes exposed on one
side to train-pipe pressure, the chamber 6
being in open communieation with the cham-
ber 15 and the train-pipe through the open-
ings 14, and on its otherside the piston 7 is ex-
posed to auxiliary-reservoir pressure which
has access thereto through the openings 16.

The resistance of the spring 13 is such as
to prevent any movement of the piston 7 rela-
tive to the piston 5 in making service appli-
cations of the brakes; butwhen a sufficiently
greatand rapid reduction of train-pipe press-
ure is effected the auxiliary-reservoir press-
ure acting on the piston 7 will move it tothe
right against the resistance of the spring until
the piston 7 abuts against the plate 12.

The main piston 5 is provided with a tubu-
lar stem 17, whieh projects into the main-
valve chamber 18, and, as shown in Figs. 1
and 2, is connected by means of a pin 19 with
a graduating-valve 20. The stem 8§ of the
piston 7 passes through the tubular stemn 17
and petween the wings 21 of the main slide-
valve 22, and is provided near its end with a
shoulder 23, which is adapted to abut against
the end of the valve 22 when the stem is
moved to the right. A guide 24 is secured to
the stem 8 by means of a nut 235.

‘When the parts are in the positions shown
in the drawings, the main valve is in position
to release the brakes. The brake-cylinder
port 3 of Figs. 1 and 2 is econnected through
the passages 27 28, port 29, and the cavity 26
in valve 22 with the port 30, which opensinto
the exhaust-passage 31 leading to the atmos-
phere. At the same time a cavity 32 in the
main valve connects the ports 33 and 34 in
the seat of the main valve. The port 33 is
connected by a passage 35 with the upperend
of a chamber 36, containing a piston or mov-
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able abutment 37, which is operatively con-
nectedtoa valve 38. Theport 34isconnected
by means of a passage 41 with a branch pas-
sage 42, which is in open communication with
the under side of the piston 37 through the
port 43, and which is also in open communi-
cation with the passage 40 leading from the
train-pipe.

With the construction shown in Tigs. 1 to
5, when the brake system is charged with
fluid under pressure, fluid from the train-pipe
Hows through the passages 4, 44, and 45 into
the chamber 46 in the cap 47 and into the
piston-chamber 15, and moves the piston &
intothe position showninthedrawings. The

"end of feed-groove 48is then uncovered by the

piston 5, and the fluid from the train-pipe
passes through the feed-groove 48, around
the piston, and through-the groove 49 into
the chamber 18, which is in open communi-
cation with the auxiliary reservoir. At the
same time fluid from the train-pipe lifts the
check-valve 50 and flows through the passage
40 and port 43 into the space 55 and chamber
36 below the piston 37, and through the pas-
sages 42, 41, port 34, cavity 32, port 33, and
passage 35 into the chamber 36 above the
piston 37. The piston 37 is held in its nor-
mal position with the valve 38 closed by means
of the excess of fluid-pressure on its upper
side due to the greater effective area of the
upper side of the piston, the effective area of
the lower side of the piston being less than
that of the upper side by the areaof the valve
38. In addition to this difference in fluid-
pressure I employ a spring 39, which tends
to hold the valve to its seat. :

In making service applications of the
brakes a gradual and comparatively light re-
duction of train-pipe pressure will move the
piston 5 to the right without shifting the po-
sition of the piston 7 relative to the piston 5.
The first effect of this movement will be:to
unseat the graduating-valve 20 so as to open
a passage for fluid from the auxiliary reser-
voir to flow through the side port 51 into the
passage 52, and as the piston continues fo
move to the right the lost motion betweéen the
end of the valve 22 and the shoulder 23 on
the stem 8 is taken up. Theshoulder 23 then
abuts against the end of the valve 22 and
moves the valve to the right until the piston
5 has reached the end of its stroke. The first
part of the movement of the valve 22 will
close the port 29, thereby closing communi-
cation from the brake-cylinder to the atmos-
phere, and the further movement of the valve
will cause the passage 52 to register with the
port 29, and fluid from the auxiliary reservoir
will flow through the passages 51 and 52, port
29, and passages 28, 27, and 3 to the brake-
cylinder. TUnless the reduction of train-pipe
pressure is continuous, the reduction of aux-
iliary-reservoir pressure, caused by the flow
into the brake-cylinder, will permit the train-
pipe pressure to move the piston 5 back again
to the left far enough to close the graduating-

valve 20 without moving theslide-valve, and
the flow from the auxiliary reservoir to the
brake-cylinder will be cut off.

If it is desired to admit a greater quantity
of fluid to the brake-cylinder, a further re-
duction of train-pipe pressure will cause the
piston 5 to be moved again to the right to the
limit of its stroke so as to open the graduat-
ing-valve, and it will close again when the
auxiliary-reservoir pressure is again reduced
slightly below the pressure in the train-pipe.
This may be repeated as often as desired, and
if preferred a continuous reduction of train-
pipe pressure may be made so as to hold the
graduating-valve open until a full-service
application of the brakes is effected.

‘When it is desired to make an emergency
application of the brakes a greater and more
rapid reduction of train-pipe pressure is nec-
essary, so that the difference of pressures on
the opposite sides of the piston 7 will permit
the auxiliary-reservoir pressure, acting on
one side of the piston 7, to move the piston 7
against the train-pipe pressure and the press-
ure of the spring 13 acting on the otherside of
the piston. When such a reduction of train-
pipe pressure is made the piston 7 moves the
full length of its stroke to the right until it
bears against the plate 12, and thereby takes
up the greater portion of the lost motion be-
tween the end of the valve 22 and the shoulder
23-onthe stem 8. At thesame time, or it may
be a little later or a little earlier, the piston 5
moves to the right the full length of its stroke,
asinmaking serviceapplications. The slide-
valve 22is moved so that the exhaust-port 30is
cutoff from the brake-cylinder,the port 53 reg-
isters with the port 29, the port 34 is closed, and
the eavity 54 in the slide-valve connects the
ports 33 and 30 in the valve-seat. The fluid
in the chamber 36 above the piston 37 then
flows through the passage 85, port 33, cavity
54, port 30, and passage 31 to theatmosphere,
thereby relieving the pressure above piston
37, and permitting the pressure below the
piston 37 to compress the spring 39 and lift
the valve 38 from its seat. The fluid under
pressure in the space 55 and passage 40 will
then flow through the passages 56 57 and
port 3 to the brake-cylinder, and the press-
ure on the back of the check-valve 50 being
relieved the train-pipe pressure will open the
check-valve and flow through the passage 40,
port 43, chamber 36, and passages 56 57, and
port 3 to the brake-cylinder until the press-
ure in the brake-cylinder is sufficiently high
to close the check-valve 50. At the same
time fluid under pressure will flow from the
auxiliary reservoir through the ports 53 and
29 to the brake-cylinder until the pressures
in the auxiliary reservoir and brake-cylinder
are equalized.

When the piston 37 is moved upward, it
seats on the gasket 58 and makes a tight
joint, which prevents leakage from the brake-
cylinder to the atmosphere.

It will be seen that with my improvement
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the triple-valve piston has the same length of
{raverse to the right for both service and
emergency applications, and that the main
valve has a greater traverse for emergency
applications than for service applications,
and the additional traverse of the valveis ef-
fected by and is equal to the traverse of the
piston 7 relative to the piston 5.

In the construction shown in Figs. 6, 7, 8,
9, and 10, T have shown a main slide-valve
22 which is so eonstructed that when it is
movedinto the emergency position by the pis-
ton 7 it will directly connect the passages
leading from the train-pipe with the brake-
cylinder passage. In fhis consfruction the
graduating-valve 20, which is a slide-valve
mounted on the back of the main valve, con-
trols a port 52 extending through the main
valve, and is connected to the stem 8 of the
piston 7 by fitting in a noteh orgroove in the
under side of the stem 8.

The seat of the main valve is provided with
a port 29, which is normally closed at its up-
per end by the main valve, and which com-
municates at its lower end with the brake-
cylinder through the passages 28, 27, and 3.
A port 30 in the main valve-geat opens at its
lower end into the exhaust-passage 31, which
leads to the atmosphere, and when the main
valve is in the release position, as shown in
Fig. 6, the upper end of the port 30 is con-
nected, by the opening 60 in the main valve,
with a port 61 in the valve-seat. The port
61 is in communication with the brake-cylin-
der through the passages 3 and 57, and when
the main valve is in release position the
brake-cylinder fluid is released to the atmos-
phere through the passages 3, 57, 61, 60, 30,
and 31.

In making a service application of the
brakes, the piston 5 moves the full length of
its stroke to the right, and the piston 7 moves
with it but has no movement relative to the
piston 5. The graduating-valve 20 uncovers
the port 52 in the main valve. The shoulder
23 on the stem 8 abuts against the end of the
main valve and moves it far enough to cause
the exhaust-port 30 in the valve-seat to be
closed and the passage 52 in the main valve
to register with the port 29 in the valve-seat.
I’lmd from the auxiliary reservoir will then
flow through the passage 52, port 29, and
passages °8 27, and 3 to the brake- eyhnder

When the auxiliary-reservoir pressure is
reduced a little below the train-pipe pressure

by the flow into the brake-cylinder, the two

pistons and the graduating-valve are moved
back to the left until the end of the hollow
stem 17 abuts against the end of the main
valve, when further movement to the left will
be 5t0pped and the flow from the auxiliary
reservoir to the brake-cylinder will be cut off
by the graduating-valve 20, which then cov-
ers the p01L or passage 52,
When a suitable reduction of pressure is

oo

made to cause an emergency application of
the brakes, the main piston 5 is moved to
the right the full length of its stroke, as in
service applications, and the piston 7ismoved
relatively to the main piston the full length
of its stroke to the right in the chamber 6.
The shoulder 23 on the stem § abuts against
the end of the main valve and moves it to
the right far enough to eause the opening 60
in the main valve to connect the port 62 with
the port 61, and at the same time to cause
the port 63 in the face of the main valve to
register with the port 64 in the valve-seat.
The port 62 opens directly into the passage
40; and the port 64 is connected with the

assage 40 by means of a side passage 65,
te3 o >

(shown in Figs. 6 and 10,) so that when the
ports 62 and 64 are put In communication
with the port 61 fluid under pressure from the
train-pipe lifts the check-valve 50 and flows
through the passage 40, port 62, passage 65,
ports 64 and 63 and through the main valve
into the port 61 and passages 57 and 3 to the
brake-cylinder. At the same time the port
29 is uncovered by the end of the main valve,
and fluid under pressure flows from the aux-
iliary reservoir through port 29, passages 28,
27, and 3 to the brake-cylinder.

I elaim as my invention and desire to se-
cure by Letters Patent-—

1. In an automatic fluid pressure brake sys-
tem, the combination, in a triple valve device,
of a main valve, a piston for operating the
main valve, and & supplemental piston for
moving the main valve into position for malk-
ing an emergency application of the brakes,
substantlally as set forth.

2. In anautomatic fluid pressure brake sys-
tem the combination, in a triple valve device,
of a main valve, a piston for operating the
main valve which has the same traverse in
both service and emergency applications of
the brakes, and means for moving the main
valve into position fo effect an emergency ap-
plication of the brakes either simultaneously
with the movement of the main piston or after
the main piston has completed its stroke, sub-
stantially as set forth.

. 8. The combination, in a triple valve de-
vice, of a main valve, a main piston, a stem
by which the piston is operatively connected
to the valve so as fo effect a service applica-
tion of the brakes by a full stroke of the pis-
ton, and means for varying the adjustment
of the stem relative to the piston so as to ef-
fect an emergency application of the brakes
by the same movement of the piston, substan-
tially as set forth.

In testimony whereof I have hereunto set
my hand.

THOMAS J. HOGAN.

Witnesses:
CHas. T, MILLER,
B, E. GAITHER,
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