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“the brake cylinder through a safety valve
. device are all governed by a single operat-
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To all whom it may concern:
Be it known that I, Wazter V. TURNER, a

Edgewood, in the county of Allegheny and.
State of Pennsylvania, have invented new
and useful Improvements in Triple-Valve
Devices, of which the following is a specifi-
cation.

This invention relates in general to-fluid
pressure brakes, and more particularly to’
the emergency valve mechanism of a triple
valve device. o

It has been proposed to employ “an emer-
gency valve mechanism' comprising a slide
valve contained in a valve chamber open to
the local brake pipe vent passage and a mov-

emergency applications of the brakes to open
a vent port from said valve chamber and
thereby locally vent the brake pipe. A con-
struction of this character is desirable as the
brake pipe pressure acts on the slide valve
at all times in a direction tending to hold
same to 1its seat, . .

One object of my invention is to provide
an improved emergency valve mechanism of
the above character having means for secur-
ing a more positive and certain action of the
parts in emergency applications, for which
purpose I employ an actuating abutment
comprising differential heads normally sub-
ject in one direction to brake pipe pressure
and operated by varying the fluid pressures
on one of the heads when the brake pipe
pressure is reduced. . '

Another object of my invention is to pro-
vide an improved emergency valve mechan-
ism in which the local brake pipe vent port,
the supply of air from an additional source
of fluid pressure and communication from

ing abutment. :

In the accompanying drawings; Figure 1
is a central sectional view of a triple valve
device embodying my improvements, show-
ing the relative position- of the parts in
normal full release position; Fig. 2 a similar

cation position; Fig. 3 a similar view, show-
ing the parts in emergency lap position; Fig.
4 a fragmentary section of the triple valve
device with the parts'in service application
position; Fig. 5 a similar section of the |

emergency valve means in an intermediate
position as the parts move . to emergency
position; Fig. 6 a view similar to Fig. 5,
with the parts slightly ‘more advanced to-
ward the emergency position; Fig. 7 a face
view of the main slide valve of the triple
valve device, showing the relative location
of ports and passages; Fig. 8 a plan view of
the valve seat for the main slide valve; and
Fig. 9 a face view of the auxiliary or gradu-
ating valve which is mounted on the main
slide valve.

According to the drawings, the improved

triple valve device comprises a casing 1 hav-.

ing piston chamber 2 containing piston 3,
valve chamber 4 containing main slide valve
5 and auxiliary valve 6 mounted on and
having’a movement relative to said main
slide valve, the piston chamber 2 being con-
nected in_the usdal manner by a passage 7
with the brake pipe and the valve chamber
4 being open to the auxiliary reservoir. The
emergency valve mechanism is preferably
arranged in the triple valve casing 1 and
comprises a_differential piston having two

heads 8 and 9 adapted to operate respec-
tively in piston chambers 10 and 11, an emer-

gency slide valve 12 and an auxiliary valve
13 mounted on and having a movement
relative to the valve 12 sald valves being
contained in the valve chamber 22. Local
brake pipe vent passage 14 containing the
usual non-return check valve 15, opens into
valve chamber 22. .

The brake cylinder passage 15 is provided
with two branch passages 16 and 17 opening
at the seat of the emergency valve 12.

The safety or reducing valve communi-
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cates with passage 18 which opens into a -

passage 19 leading to the seat of the emer-
gency slide-valve and also opening at the
seat of the main slide valve and having a
branch passage 20 which likewise leads to

the main slide valve seat. A passage 21 con-

nects.the piston chamber below piston head
9 with the main slide valve seat and the
supplemental reservoir is connected to a
pipe and passage 23 leading to the seat of
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emergency slide valve 12 and having a

branch passage 24 leading to the seat of the
main slide valve 5. : .

Air supplied to the brake pipe drives the
triple piston 3 to its full release position as

shown in Fig. 1 and flews through the feed.
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groove 25 around the triple piston charg-
ing the auxiliary reservoir and valve cham-
ber 4 to standard pressure in the usual man-
ner.

In the full release position, a cavity 26 in
the main slide valve, connects exhaust port
27 with port 19 and a cavity 28 connected
by passage 29 with cavity 26 registers with
passage 21, so that the outer face of piston
head 9 is open to atmospheric pressure and
consequently air from the brake pipe flow-
ing past check valve 15 through passage 14
enters valve chamber 22 and acting on pis-
ton head 8 forces the emergency valve parts
to their outer position, in which a cavity 30
in the emergency slide valve 12 connects
passage 19 with branch passage 17 leading
to brake cylinder passage 15. Consequently
the brake cylinder is open to the exhaust
through the emergency valve and the pas-
sage 19 leading to the safety valve. The
space between the piston heads 8 and 9 is
connected by a passage 31 through a cavity
32 in valve 12 with a passage 33 leading to
the seat of main slide valve 5 and through
a port 34 in said main valve registers with
the passage 33, so that air flowing from the
brake pipe to valve chamber 22 may pass
around piston head 8, which is loosely fitted
in chamber 10, and thence through passage
31, cavity 32, passage 33, and port 34 to the

. valve chamber 4 and thereby assist in the
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quick charging of the auxiliary reservoir.
The supplemental reservoir is charged by
means of a through port 85 which registers
with passage 24 leading to the supplemental
reservoir pipe 23. 1 _ :
The parts being thus charged to the nor-
mal standard pressure carried in the sys-
tem, if it is desired to make a service appli-
cation of the brakes; the brake pipe pressure
is reduced and then the preponderating
auxiliary reservoir pressure causes the triple
piston to move out to service position, the
auxiliary valve 6 being first moved rela-
tively to the main slide valve 5 so as to close
the ports 34 and 35 and uncover the through
service port 36. The main slide valve 1s
then shifted and service port 36 is brought
into register with passage 19, so that fluid
from the auxiliary reservoir may flow
through passage 19, cavity 30 in the emer-
gency valve 12, and passage 17 to the brake
cylinder. In this position a cavity 37 in
the auxiliary valve 6 may also connect
through ports 38 and 39, as shown in Fig. 4,
which latter ports register respectively with
passages 20 and 33, so that air may flow
from the brake pipe through port 14 tovalve
chamber 22 and thence around piston head
8, through passag?e 31, cavity 32, passage 33,
port 89, cavity 87, port 38, passage 20, pas-
sage 19, and cavity 30 in emergency slide
valve 12:to brake cylinder port 17, thus pro-
viding & quick service vent from the brake

269,427

pipe to the brake cylinder, to hasten the
serial action on the cars in service applica-
tions of the brakes, )

It will be noted that in service posit-ion
the cavity 28 is still in register with “pas-
sage 21, so that the outer face of head 9

- remains at atmospheric pressure.

Upon equalization of auxiliary reservoir
and brake pipe pressures the triple piston
moves back to lap position in the usual man-
ner, closing service port 36 and cutting off
the quick service vent port.

The brakes may be released by increasing
the brake pipe pressure, whereupon the
triple piston 1s shifted to release position
and the brake cylinder pressure is released
to the atmosphere, while the recharging
ports are opened so as to again charge the
parts to normal standard pressure.

Upon sudden reduction in brake pipe
pressure the triple piston is shifted its full
traverse to emergency position, as shown in
Figs. 2 and 8, in which port 21 is uncovered
by the movement of the main slide valve 5
and fluid pressure from the auxiliary reser-
voir is supplied to the chamber at the outer
face of emergency piston head 9. A cavity
40 in the.main slide valve connects passages
20 and 33 so that communication is opened

from the space between piston heads 8 and 9,

through passage 31, cavity 32 in the emer-
gency slide valve 12, passage 33, cavity 40
in main slide valve 5, passage 20, passage 19,
and cavity 30, to brake cylinder passage 17.
A reduction in pressure by flow to the brake
cylinder is thus produced in chamber 11 and
as the piston -head 8 is of less area than
head 9, it will be evident that the auxiliary
reservoir pressure on the outer face of piston
head 9 preponderates over the pressures act-
ing on piston head 8 in valve chamber 22
and the reduced pressure on the differential
area of piston head 9, so that the emergency
abutment is shifted inwardly. - During this
inward movement of the emergency valve

parts, in order to assist in and more posi-

tively insure the full movement thereof, I
preferably provide an exhaust port 41, and
through ports 42 and 43 in the emergency
slide valve 12, the latter ports registering in
the normal release position of the parts re-
spectively with exhaust port 41 and a pas-

sage 44, opening into passage 31 which
The auxiliary emer--

leads to chamber 11.
gency valve 13 has a cavity 45 and on the
preliminary inward movement of the emer-
gency abutment, connects the passages 42
and 43. Thus the chamber 11 is vented di-
rectly to the atmosphere, and as the pas-

sages 42 and 43 are provided with port ex- 7

tensions, the atmospheric connection is
maintained until the emergency valve moves
to the position shown in Fig. 5, which is
just before the brake cylinder port 17 is
uncovered by the emergency valve. At this
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point the valve 12 begins to close the ex-
haust port 41 and open the brake cylinder
passage 17 and preferably when the brake
cylinder passage is partly open the exhaust
port 41 is entirely closed. Air from the
brake pipe then flows through the vent pas-
sage 14 to valve chamber 22 and thence
through brake cylinder passage 17 directly
to the brake cylinder. The emergency parts
finally move to the extreme inner position
as shown in Fig. 2, with port 17 fully open,
so that a local reduction in brake pipe pres-
sure is produced for securing quick serial
action of all the triple valves throughout the
train in the well known munner. Grooves
46 and 47 are provided to open communiea-
tion around the respective piston heads 8
and 9 in this inner position of the parts, so
that fluid from the auxiliary reservoir can
now flow through passage 21 to the chambet
at the outer face of piston head 9 and thence
through grooves 46 and 47 to valve chamber

22 and through brake cylinder passage 17 to:

the brake cylinder. At about the position
that the cavity 45 connects the passages 42
and 43 it will be noted the cavity 32 moves
so that communication®s cut off between
passages 31 and 33, and thereby the brake
cylinder connection from the chamber 11 is
closed. J o

The emergency valve parts remain in their
inner position until equalization of the aus-

- iliary reservoir pressure into the brake cyl-
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inder, and in order to then return the parts
to emergency lap position a spring 50 .is
provided, which is adapted to be compressed
by spring stem 51 engaging the casing in
the inner position, so that when the fluid

pressures equalize on the emergency abut-
ment, the spring will retwrn the parts to

emergency lap position, as shown in Fig. 3,

in which the grooves 46 and 47 are closed

and also the brake cylinder passage 17. In
this lap position a cavity 52 in the emer-
gency slide valve 12 is adapted to connect sup-
plemental reservoir passage 23 with branch
passagt 16 leading to the brake cylinder pas-
sage 17, so that air from the supplemental
reservoir may now flow to the brake cylin-
der. As the auxiliary reservoir is cut off
in this position, the supplemental reservoir
pressure equalizes only into the brake cyl-
inder and a correspondingly higher degree
of pressure is thus obtained. : '

It is to be noted that in the movement of
the emergency parts inwardly, the cavity 30
moves S0 as to close communication from the
brake cylinder passage 17 to passage 19 which
leads to the safety valve connected to pas-
sage 18, and consequently the safety valve
being cut off, the high ultimate brake cylin-

der pressure is retained in the brake cylin-.

der. The cavity 52 will momentarily con-
nect the ports 16 and 23 in the inward move-

ment of the parts, but the ports do not regis- | -

ter long énough to effect any substantial flow
of air from the supplemental reservoir to the
brake cylinder. .

The brakes may be released after an emer-
gency application by increasing the brake
pipe pressure, whereby the triple piston is
shifted inwardly to normal full release posi-
tion and port 21 is connected by cawity 28
with the atmosphere, thereupon the fluid
pressure acting on the inner side of the
emergency abutment shifts the emergency
parts to the normal release position, asshown
in Fig. 1. Cavity 30 establishes communica-
tion from the brake cylinder passage 17 to
passage 19, which is now connected by ex-
haust cavity 26 with exhaust port 27, so that
the fluid in the brake cylinder is released:

It will now be apparent that the emergency
valve mechanism is adapted to be posifively
actuated in an emergency. application inde-
pendently of the brake pipe pressure, while
employing a single compact valve mechan-

.ism _ for governing the emergency functions

of the triple valve device. |

Having now described my invention, what
I claim as new and desire to secure by Let-
ters Patent, is:— ' -

1. In a fluid pressure brake, the combina-
tion with a triple valve and brake cylinder, -
of ‘an emergency valve mechanism compris-
ing valve means for controlling a local brake
pipe vent port and an actuating abutment
for said valve means comprising’ differential
heads' normally subject- in one direction
to fluid under pressure from the brake pipe
and means adapted upon a reduction in
brake pipe pressure to vary the fluid pres-
sure on one of said heads and thereby oper-

. ate sald abutment and valve means.

2. A triple valve device comprising valve
means for controlling the brake cylinder
serviee port and an actuating piston therefor
subject to the opposing pressures of the
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brake pipe and auxiliary reservoir, and an -

emergency valve mechanism comprising a
valve for controlling a brake pipe vent port

ferential heads normally subject in one di-
rection to fluid at substantially brake pipe
pressure and means for venting fluid from

‘one.head-upon a sudden reduction in brake

pipe pressure to thereby operate the abut-
ment and said valve. : R
3. In a triple valve device, an' emergency

‘valve mechanism comprising valve means for

controlling a local brake pipe vent port, an
actuating abutment therefor; comprising dif-
ferential heads normally subject on one side
to fluid at brake pipe pressure and means
operating in an emergency application of the

brakes for admitting fluid under pressure to -

one side and releasing fluid under pressure
from-the opposite side of one head to operate
said abutment and valve means.

4. In a triple valve device, an emergency

110

-and a movable abutment provided with dif-
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valve mechanism comprising valve means for
controlling a local brake pipe vent port, an
actuating abutment therefor, comprising dif-
ferential heads normally subject on one side
to fluid at brake pipe pressure and means op-
erating in an emergency application of the
brakes for admitting fluid from the auxil-
iary reservoir to one side and venting fluid
from the opposite side of one head to there-
by operate said abutment and valve means.

5. In a triple valve mecuanism, an einer-
geney valve mechanism comprising valve
means for controlling a local brake pipe vent
port, an actuating abutment therefor having
differential heads both normally subject on
one side to fluid at brake pipe pressure and
means operating upon a sudden reduction in
brake pipe pressure for admitting fluid from
the auxiliary reservoir to one side and re-
leasing fluid from the opposite side of one
head to thereby actuate said abutment and
valve means. '

6. In a triplé valve device, an emergency
valve mechanism comprising a main valve
for controlling a local brake pipe vent port,
an actuating abutment therefor normally
subject on one side to fluid under pressure,
means operating in an emergency applica-

" tion of the brakes for releasing air from one
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side of said abutment to actuate the same,
and an auxiliary valve having a movement
relative to said main valve and adapted
upon the preliminary movement of said
abutment to open an additional vent port
for releasing air from said abutment.

7. In a triple valve device, an emergency
valve mechanism comprising a main valve
for controlling a local brake pipe vent port,
an actuating abutment therefor having dif-
ferential heads one constantly and the other

mnormally subject to brake pipe pressure in

one direction, means operating upon a
sudden reduction in bralke pipe pressure for
venting fluid from the side of the head

normally subject to brake pipe pressure to

the brake cylinder and for admitting fluid
at auxiliary reservoir pressure to the op-
posite side of said head to operate said abut-
ment and an auxiliary valve having a move-

‘ment relative to the main valve and adapted

upon the preliminary movement of said pis-

_ton to close the brake cylinder vent port and
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open a vent port from said head to the
atmosphere.

8. In a fluid pressure brake, the combina-
tion with a triple valve, auxiliary reservoir,
and an additionai sourer of fluid pressure,
of an emergency valve mechanism compris-
ing valve means for controlling a local brake
pipe vent port and the sup ly of air from
said additional source of fluid pressure to

960,427

the brake cylinder and an actuating abut-
ment for said valve means comprising dif-
ferential heads.

9. In a fluid pressure hrake, the combina-
tion with a triple valve, auxiliary reservoir,
supplemental reservoir, and safety valve for
limiting the brake cylinder pressure in serv-
ice applications, of an emergency valve
mechanism comprising valve means adapted

68

70

to control a brake pipe vent port, the supply .

of air from said supplemental reservoir to
the brake cylinder, and communication from
the brake cylinder through said safety valve
and an abutment comprising diiferential
heads adapted to actuate said valve means.
according to variations in fluld pressure on
one of sald heads.

10. In a triple valve device, an emergency
valve mechanism comprising a movable
abutment having differential heads, one of
which is subject to the pressure of a cham-
ber comnmunicating with the brake pipe vent
passage, valve means for controlling the
release of air from said chamber and means
adapted upon a reduction in brake pipe
pressure to vent air from one side of the
other head to actuate the abutment and
valve means and thereby vent the brake
pipe. .

11. In a triple valve device, an emergency
valve mechanism comprising an abutment
and valve means actuated by said abutment
for opening a brake pipe vent port and sup-
plying air from the auxiliary reservoir to
the brake cylinder and means adapted upon
equalization of auxiliary reservoir and brake
cylinder pressures for operating said valve
means to open a communication from an
additional source of fluid pressure to the
brake cylinder. . ‘

12. In a fluid pressure brake, the combi-
nation with a train pipe, triple valve, auxil-

jary reservoir, and brake cylinder, of an.

additional source of fluid under pressure
from which .air is supplied to the brake
cylinder in emergency applications, a safety
valve device for limiting the brake cylinder
pressure in service applications, and an
abutment and valve means actuated by said
abutment for controlling a local train pipe
vent port, the supply of air from said addi-
tional source of fluid pressure to the hrake
cylinder, and communication from the brake
cylinder through said safety valve device.
In testimony whereof I have hereunto set
my hand.

WALTER V. TURNER.
Witnesses:

Wu. M. Capy,

A, M., CLEMENTS.
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