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THOMAS J. HOGAN, OF PITTSBURG, PENNSYLVANIA, ASSIGNOR TO THE
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SPECIFICATION forming part of Letters Patent No. 574,866, dated January 5, 1897.
Application filed February 14, 1896,  Serial No, 579,287, (No model)

To all whom it may concermn.:

Be it known that I, THOMAS J. HoOGAN, a
citizen of the United States, residing at Pitts-
burg, in the county of Allegheny and State of
Pennsylvania, have invented or discovered a
certain new and useful Improvement in Air-

3rakes, of which improvement the following
is a specification.

The object of my invention is fo provide an
improvement in automatic fluid - pressure
brake apparatus; and to this end it consists
innewandimproved meansforetfectingemer-
gency applications of the brakes, in the com-
bination of such means with a triple-valve
device, and in certain combinations and fea-
tures of construction, all as hereinafier fully
set forth.

My present invention is an improvement on
that shown in Letters Patent No. 554,623,
issued to me February 11, 1896, and its prin-
cipal feature consists in the combination,with
anemergency-valve device whichis normally
exposed to fluid under pressure in a chamber
or space from which the fluid is released in
both service and emergency applications, of
means operative in both service and emer-
gency applications for varying the rapidity
with which fluid is released from the chamber,
and thereby controlling the operation of the
emergency-valve device.

In theaccompanying drawings, which illus-
trate applications of myimprovement, Figure
1 is a longitudinal central section through a
guick-action triple-valve device embodying
my invention; Fig. 2, a plan view of the back
of the main slide-valve of the triple-valve de-
viee; TFFig. 3, a plan view of the seat of the main
slide-valve; and Fig. 4, a longitudinal central
section through a quick-action triple-valve
device,showing a modification of my improve-
ment. ‘

In the construction shown in Fig.1 of the
drawings the casing 1 of the triple-valve de-
vice is provided with a passage 2, which com-

-municates by means of a branch pipe 3 with

the train-pipe and by means of passages 4 and
5 with the main-piston chamber6. The main
piston 7 of the triple-valve device is provided
with an extension 8, which is fitted into the
bushing 9 of the main-valve chamber 10, so
as to slide easily therein without permitting

-around it.
be provided with packing to prevent the pas-

any considerable amount of fluid to pass
If preferred, the extension 8 may

sage of fluid around it. A supplemental pis-
ton 13 is fitted to work in a chamber 14, with-
in the extension 8, and is provided with a stem
12, which is fitted to slide in the main-piston
stem 11 without permitting any appreciable
flow of fluid between the chamber 14 and the
main-valve chamber 10. A stem 41 on the
piston 13 passes through a guide 42 and is sur-
rounded by a spring 43, which bears at one
end on the guide and at the other end against
the piston 13 and serves to prevent movement
of the piston 13 relative to the main piston
7, except in emergency applications of the
brakes. The guide 42 forms part of a screw-
cap 44, whichextendsintothe chamber14 and
forms a stop for the piston 13 to limit its out-
ward movement.
times in open communication with the main-
piston chamber G through the openings 45 in
the cap 44. .
The stem 11 is provided with a guide 15, on
theleftof whichis formed ashoulder 16, which
abuts against the cap or head 17 of the local
exhaust or emergency valve 18 when the main
piston 7 is in its normal or release position.
An extension 19 of the stem 11 passesthrough
the head 17 of the local exhaust-valve 18 and
projects into the chamber 20 within the valve
18. Secured to the end of the extension 19 is
a small rod or stem 21, which is surrounded
by a spring 22, bearing at one end against a
fixed collar or head 24 on the stem 21 and at

The chamber 14 is at all -
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the other end against a loose collar 23, which

is adapted to slide on the stem 21, but which
normally bears against a shoulder formed by
the end of the extension 19. The chamber 2

communicates freely with the main-valve

chamber 10 through the passages 25, formed

in the head 17 of the local exhaust-valve 18,

As shown in the drawings, the local ex-
haust-valve or emergency-valve 18 controls a
passage 26, which preferably communicates
with the brake-cylinder, but which may lead
to the atmosphere or elsewhere. A passage
27 leads from the passage 2 to an annular
chamber or passage 28, which surrounds the
emergency-valve 18, and a check-valve 29,
which is provided with a spring 30, permits
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the passage of fluid from the train-pipe
through the passage 2 into the passage 27, but
prevents any return flow of fluid.

Themain valve 31 of the triple-valve deviee
is provided with a cavity 32, which when the
valve is in release position connects the ports
33 and 35, which are formed in the valve-seat.
The port 33 communicates with an exhaust-
pbassage 34, leading to the atmosphere, and
the port 35 opens into a passage 36, which is
connected by means of a passage 37. (Shown
in dotted lines with the brake-cylinder.)

The stem 12 of the supplemental piston 13
is connected with a graduating-valve 38,
which is adapted to slide on the back of the
main valve and controls the passage of fluid
from the chamber 10 through a port 39,
formed in the main valve 31. The port 39 is
provided with an extension 40, and when the
parts are in release position the port 89 and
the extension 40 are both covered by the

alve 38,

When the parts are in release position,
fluid is admitted to the port 39 in the main
valve through a groove 46, formed in the seat
of the main valve, and a portion of the under
side of the valve 38, equal in area to the port
39 and its extension 40, is thereby exposed to
the same degree of pressure as the back of the
valve, and the valve 388 is to that extent bal-
anced by fluid-pressure and its frictional re-
sistance t0 movement is thereby diminished.
This is important, asitisdesirable that the re-
sistance tomovement of the valve 38 should be
as small as possible. Inorderto further bal-
ance the valve 38 and to decrease the friction
of the valve on its seat after it has moved
from its normal position, the bLack of the
main valve 31 is provided with a broad chan-
nel or groove 47 on its back, which is nearly
the whole width of the valve 38, and permits
the pressure of the fluid in the chamber 10 to
act on the under side of that portion of the
valve which projects over the channel or
groove 47 when the valve 38 has been moved
to the right relative tothe main valve. Fluid
from the train-pipe, after entering the main-
piston chamber 6, passes through the feed-
groove 48 into the space 49 on the left of the
main piston 7 and through the passage 50 to
the auxiliary reservoir. The extension 8 on
the main piston 7 at all times closes commu-
nication between the space 49 on the left of
the main piston 7 and the main-valve cham-
ber 10, and fluid is admitted to the chamber
10 from the passage 50 and from the auxil-
iary reservoir through the passage 51.

The supplemental piston 13 is at all times
exposed on one side to train-pipe pressure
admitted from the chamber 6 to the chamber
14 through the passages 45 in the cap 44, and
on its other side the piston 13 is at all times
exposed to auxiliary-reservoir pressure ad-
mitted from the space 49 on the left of the
main piston 7 through the passages 52 and
53, formed in the extension S.

When a slight reduction of pressure is ef-

574,866

fected in the train-pipe for the purpose of
making a service application of the brakes,
the main piston 7 moves to the right to the
limit of its stroke, when it will bear on the
gasket 54, and the supplemental piston 15
moves with the main piston without chang-
ing its position in the chamber 14. As the
main piston 7 moves to the right the stems
11 and 12 move with it, but do not move rela-
tive to one another, and during the first part
of their movement the valve 38 slides on the
back of the main valve 81 until the guide 15
on the stem 11 bears against the main valve
7. The main valve and the valve 38 thenmove
together until the main piston 7 reaches the
end of its stroke. When the valve 38 slides
on the main valve 31, it partly uncovers the
extension 40 of the port 39, but the wider por-
tion of the port 39 remains covered, and as
the main piston continues its movement to
the right communication between the ports
33 and 35 is cut off, the passage 39 through
the main valve registers with the port 35 in
the seat of the main valve, and fluid under
pressure flows from the chamber 10 and from
the auxiliary reservoir to the brake-cylinder
through the extension 40 of the passage 39
and through . the passages 39, 35, 36, and 37,
the flow of fluid being restricted by thelimited
capacity of the uncovered portion of the pas-
sage 40, but being greatenough for a service
application of the brakes.

The passage 51 through which fluid is ad-
mitted from the auxiliary reservoir and from
the passage 50 to the chamber 10 is so re-
stricted in cross-sectional area thatits capac-
ity is only a little greater than the capacity
of the uncovered portion of the extension 40
of the passage 39, but it is sufficiently large
to supply fluid under pressure to the chamber
10 in greater quantity and more rapidly than
the fluid ecan be released from the chamber
10 through the uncovered portion of the ex-
tension 40 of the passage 39. When the
graduating-valve 38 partly uncovers the ex-
tension 40, as in service applications, the re-
duction of pressure in the chamber 10, ef-
fected by the release of fluid therefrom to the
brake - cylinder, will therefore e substan-
tially the same as the reduction of pressure in
the auxiliary reservoir and in the passage 50.

‘When the pistons 7 and 13, the stems 11 and
12, and the extension 19 of the stem 11 are
moved to the right in service applications,
the Ioose collar 23 on the small stem 21 is
brought in contact with the head 17 of the

valve 18 and the spring 22 is compressed, but

its resistance to ecompression is not great
enough tomove the valve 18 against the fluid-
pressure acting on it in the chamber 10 dur-
ing ordinary service applications, and the
valve 18 will therefore remain onits seat. In
case a full service application is made, in
which the pressure in the auxiliary reservoir
andin the chamber 10 is permitted to equalize
with the pressure in the brake-cylinder, the

valve 18 may be unseated by the spring 22 and
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the brake-cylinder pressure acting against the
reduced pressure in the chamber 10, but the
application of the brakes will not be effected
thereby for the reason that the pressure in
the train-pipe will not then be sufficient to
open the check-valve 29. ]

When in making a service appplication of
the brakes the pressure in the auxiliaryreser-

‘voir and in the chamber 10 equalizes with or

isreduced alittle below that in the train-pipe,
the pistons 7 and 13 and their stems 11 and
12 will be moved to the left until the shoulder
55 on the extension 8 abuts against the main
valve. The friction of the main valve on its
seat will prevent movement of that valve, but
the graduating-valve 38 will be moved to the
left relative to the main valve until it closes
the extension 40 of the port 39 and the flow
of fluid from the chamber 10 to the brake-
cylinder will be cut off. A further reduction
of pressure in the train-pipe will cause the
port 40 to beagain partly uncovered, and flnid
from the auxiliary reservoir and from the
chamber 10 will again flow to the brake-cylin-
der until the pressure in the auxiliary resex-
voir and chamber 10 is sufficiently reduced to
permit the pressure in the train-pipe to move
the pistons and valve 38 to the left and close
the port 40.

‘When a sufficiently great and rapid reduc-
tion of train-pipe pressure is made to effect an
emergency application of the brakes, the main
piston 7 moves to the right to the limit of its
stroke, as in service applications, and the
guide 15 on the stem 11 comes in contact with
the main valve 31 and moves it into position to
cause the port 39 to register with the port 35
in the valve-seat. The loose collar 23 on the
extension 19 of the stem 11 is brought into
contactwith thehead 17 of the valve18andthe
spring 22 is compressed, as in service appli-
cations. Theauxiliary-reservoir pressure act-
ing on the left of the piston 13 overcomes the
reduced train-pipe pressure and the pressure
of the spring 45 acting on the right of the pis-
ton 13 and moves it to the limit of its stroke
to the right in the chamber 14, The move-
ment of the piston 13 and its stem 12 moves
the valve 38 relative to the main valve 31 far
enough to entirely uncover the port 39 and
its extension 40, and a large passage is thereby
opened from the chamber 10 to the brake-cyl-
inder. The capacity of the ports or passages
39 and 35 is several times greater than the
capacity of the passage 51, and they open into
the large passages 36 and 37 leading to the
brake-cylinder, sothat when the valves 31 and
38 are moved as described in emergency ap-
plications the fluid under pressure in the
chamber 10 is released to the brake-cylinder
much more rapidly than it can be supplied
through the passage 51. The consequence is
thatasudden and great reduction of pressure
is effected in the chamber 10, and the redue-
tion of pressure is sufficient to permit the
spring 22, which is then under compression,
toexpand and unseat the emergency-valve 18,

When the valve 18 is unseated, the fluid
under pressure in the passages 27 and 28 is
suddenly exhausted through the passage 26,

- and the reduction of pressure thereby effected

on the left of the check-valve 29 permits the
train-pipe pressure tounseat the check-valve,
and fluid under pressure in the train-pipe is
exhausted throngh the passages 27, 28, and 26.
It is preferred that the passage 26 should com-
municate with the brake-cylinder, but it may
lead to the atmosphere or elsewhere without
requiring any changes in the construction
shown.

Fluid from the auxiliary reservoir will con-
tinue to flow through the passages 5051, cham-
ber 10, and passages 39, 35, 36, and 37 to the
brake-cylinder until the brake-cylinder and
auxiliary-reservoir pressures have equalized,
the flow being limited by the ecapacity of the
passage 51.

In the construction shown in Fig. 4 the lo-
cal exhaust-valve 18 is provided with a stem
56, which is surrounded by a spring 57, bear-
ing at one end against the valve 18 and at
the other end against a guide 58. The ex-
tension 59 of the piston-stem 11 merely abuts
against the cap 17 of the valve 18 without
being connected with it in any manner, so
that when the main piston and its stem move
to the right the extension 59 is moved out of
contact with the head 17 of the valve 18.
The valve 18 is held to its seat by the pres-
sure in the chamber 10 and the spring 57 is
normally under compression.. The pistons 7
and 13 and the valves 31 and 38 operate as
in the construction shown in Fig. 1, the fluid
being gradually released from the chamber
10 through the partly-uncovered port 40 in
service applications and more rapidly by fully
opening the port or passage 39 in emergency
applications. '

The valve 18 is held to its seat in service
applications by the pressure of the fluid in
the chamber 10, and the spring 57 unseats
the valve 18 in emergency applications when
the pressure is suddenly and greatly reduced
in the chamber 10.

In the construction shown in Fig. 1 of the
drawings the interior of the bushing 9 is eircu-
lar in form throughoutitslength, and a guide
60 is provided to prevent the valve 31 from
turning therein. In the construetion shown
in Fig. 4 the seat of the valve 31 is a plane
surface, formed by grooving the bushing, and
the extension 8 of the main piston 7 is fitted
in a cylindrical enlargement of the cham-
ber 10.

Iclaim as my invention and desire to secure
by Letters Patent——

1. In an automatic fluid-pressure brake ap-
paratus, the combination, with a train-pipe,
an auxiliary reservoir, and a brake-cylinder,
of a release-passage, a check or non-return
valve in the release-passage, an emergency-
valve which is normally held closed by fluid
under pressure, a normally-closed-valve de-

'vice, controlling a passage for the release of

70

75

8o

8s

90

95

I00

105

115

120

I25



10

I5

20

25

30

40

45

50

55

6o

05

4 574,866

the fluid under pressure, which may be opened
by a reduetion in train-pipe pressure without
effecting the operation of the emergency-
valve, and means for rapidly discharging the
fluid under pressure and thereby effecting
opening movement of the emergency-valve,
substantially as set forth.

2. Inanautomatic fluid-pressure brake ap-
paratus, the combination, with a train-pipe,
an auxiliary reservoir, and a brake-cylinder,
of an emergency-valve device which is held
closed by the pressure of fluid in a chamber
which is cut off from the train-pipe during
cmergencey applications of the bralkes, means
for effecting a comparatively gradual release
of fluid from the chamber in service applica-
tions of the brakes, and means for effecting
a rapid release of fluid from the chamber and
thereby effecting the operation of the emer-
gency-valve, substantially as set forth.

3. Inan automatic fluid-pressure hrake ap-
paratus, an emergency-valve device which is
held closed by the pressureof Auidin a chani-
ber and whose opening movement is inde-
pendent of the direct pressure of the fluid in
the train-pipe, a supply - passage through
which fluid is admitted to the chamber, a
passage of greater capacity through which
fluid may be relsased from the chamber, and
a valve device controlling the latter passage
which is adapted, in service applications, to
effect a comparatively gradual release of
fiuid from the chamber, and in emergency
applications to effect a more rapid release of
fluid from the chamber, and thereby cause
opening movement of the emergency-valve,
substantially as set forth.

4. Inanautomatic fluid-pressure brake ap-
paratus, an emergency-valve device which is
held closed by the pressure of fluid in a echam-
ber which is diseconnected from the train-pipe
in making applications of the brakes, and a
valve device which is operated by variations
of pressure in the train-pipe to gradually re-
lease fluid under pressure from the chamber
in service applications of the brakes, and
means whereby opening movement of the
emergency-valve is effected by rapidly re-
leasing fluid from the chamber, substantially
as set forth.

5. In an automatic fluid-pressure brake ap-

paratus, the combination with a train-pipe,.

an auxiliary reservoir, a brake-cylinder and
a triple-valve device of an emergency-valve
device which is held closed by the pressure
of fluid in a chamber which is, at all times,
in open communication with the auxiliary
reservoir, a passage from the train-pipe to
the brake-cylinder which is controlled by the
emergency-valve device, a check-valve in the
passage, and a valve device which is adapted
torelease fluid under pressure from the cham-
ber with greater rapidity than it is su pplied
thereto, and thereby effects opening move-
ment of the emergency-valve, substantially
as set forth.

6. Inanautomatic fluid-pressure brake ap-
paratus, the combination, with a train-pipe;
an auxiliary reservoir, and a brake-cylinder,
of an emergency-valve which is held closed
by the pressure of fluid in a chamber com-
municating with the auxiliary reservoir, a
passage outside of the chamber, which iscon-
trolled by the emergency-valve, acheck-valve
in the passage, and a valve device which ef-
feets a comparatively gradual release of fluid
from the chamber to the hrake-cylinder in
serviceapplications of the hrakes, anda more
rapid release of fluid from the chamber in
emergency applications, and thereby effects
opening movement of the emergency-valve,
substantially as set forth.

7. Inan automatic fluid-pressure brake ap-
paratus, the combination with a train-pipe,
an auxiliary reservoir, a brake-cylinder, and
a triple-valve device, of an emergency-valve
which is held closed by the pressure in the
main-valve chamber of the triple-valve de-
vice, & passage from the train-pipe to the
brake -cylinder outside of the main-valve
chamber, a check-valve in the passage, a re-
stricted passage through which fluid is ad-
mitted to the valve-chamber, a main valve,
and a gradunating-valve controlling the re-
lease of fluid from the chamber and adapted
to effect an emergency application of the
brakes by releasing fluid from the chamber
more rapidly than it is supplied through the
restricted passage, substantially as set forth.

8. Inan automatic fluid-pressure hrake ap-
paratus, the combination, with a train-pipe,
an auxiliary reservoir, a brake-eylinder, and
a triple-valve deviee, of an emergency-valve
which is operated by a reduction of pressure
in the main-valve chamber of the triple-valve
device, and which controls a release-passage
independent of the main valve of the triple-

ralve device, a restricted passage through

which fluid is supplied to the chamber, a main
valve confrolling a port or passage, of greater
capacity than the restricted passage, for re-
leasing fluid from the chamber, and a gradu-
ating - valve controlling the flow of fluid
through the main valve and adapted to open
a passage for the release of fluid from the
chamber of greater capacity than the re-
stricted passage, whereby a sufficient reduc-
tion of pressure is effected to permit opening
movement of the emergency-valve, substan-
tially as set forth. .

0. Inanautomatic fluid-pressure brake ap-
paratus, the combination, with a triple-valve
device, of an emergency-valve which is held
closed by the pressure in the main - valve
chamber of the triple-valve device and which
controls a passage around the main -valve
chamber, a main valve, a passage through the
main valve for releasing fluid under pressure
from the main-valve chamber, and a gradu-
ating - valve adapted to open the passage
through the main valve in service applica-
tions, and to effect the operation of the emer-
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gency - valve by opening the passage 1o a

greater extentin emergency applications,sub-.

stantially as set forth.

10. In an automatic fluid-pressure brake
apparatus, the combination, with an emer-
gency-valve which is held closed by the pres-
sure in the main-valve chamber of a triple-
valve device, of a main valve, a graduating-
valve, a supplemental piston for operating
the graduating-valve, a supply-port, or pas-
sage, through which fluid is supplied to the
main-valve chamber, and which is open in
making both service and emergency applica-
tions of the brakes, and ports, or passages,
controlled by the main and graduating valves
for rapidly releasing fluid from the main-
valve chamber and thereby effecting opening
movement of the emergency-valve, substan-
tially as set forth.

11. In a triple-valve device, the combina-
tion, with a main valve, of a graduating-valve
controlling a passage in the main valve, and
a passage through which fluid under pressure
is admitted to the passage in the main valve
when the main valve is in release position, for
the purpose of counterbalancing the pressure
tending to hold the graduating-valve to its
seat, substantially as set forth. .

12. In a triple-valve device, the combina-
tion, with a main valve, of a graduating slide-
valve which is adapted to slide on, and con-
trol a passage in, the main valve, and a pas-
sage through which fluid under pressure is
admitted to the passage in the main valve, for
the purpose of counterbalancing the pressure
on the back of the graduating-valve, substan-
tially as set forth.

(=4

13. The combination, with a train-pipe, a
brake-cylinder, and an auxiliary reservoir, of
atriple-valve device, the main piston of which
has the same traverse in both service and
emergency applications, a main valve con-
frolling a passage from the auxiliary reser-
voir to the brake-cylinder, an emergency-
valve controlling the release of fluid from the
train-pipe through a separate passage, and
which is normally held seated by the pres-
sure in the main-valve chamber, and means
whereby the emergency-valve may be un-
seated on a sudden reduction of pressure in
the main-valve chamber, substantially as set
forth. ’

14. The combination, in a triple-valve de-
vice, of a main valve which has the same
traverse in both serviee and emergency ap-
plications, an emergency-valve device, ex-
posed to the pressure in the main-valve cham-
ber and controlling a passage from the train-

pipe which is disconnected from the main--

valve chamber and through which fluid is re-
leased from the train-pipe in emergency ap-
plications, and means for rapidly releasing
fluid under pressure from the main-valve
chamber and thereby effecting an emergeney
application of the brakes, substantially as set
forth.

In testimony whereof I have hereunto set
my hand. '
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THOMAS J. HOGAN.

Witnesses:
F. E. GAITHER,
V. H. ERSKINE.



