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‘pipe discharge valve on the locomotive, con-
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~ my invention, the lower part of the check |
~ valve case being shown in elevation and the | though

Wilkinsburg, in the county of Allegheny

each triple valve in service applications of

ward end, and a correspondingly slow action

practice, and my improvement 1s designed

-matically venting fluid under pressure irom

‘ing my improvement, reference being had to
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To all whom 1t may concern: - = - )
‘Be it known that I, Waraer V. TUORNER,
a citizen of the United States, residing- at

and State of Pennsylvania, have invented .a
certain new and useful Improvement in
Triple Valves, of which improvement the
following 1s a specification. | '
This invention relates to triple valve de-
vices for automatic fluid pressure brakes, and
has for its object to provide an 1mproved
means émbodied in sald valve device for se-
curing a local discharge of train pipe air at-

the brakes and thereby accelerate the action.
of said valves throughout the train.

In the standard air brake apparatus, as at
present in use, a service application of the .
brakes is produced by making a gradual re-
duction in train pipe pressure at the tramn

sequently all of the compressed air which 1s
vented from the {rain pipe to produce the
desired reduction in service application must
be discharged at the front end of the.train
pipe, thereby causing a very slow reduction
in pressure at the rear end of the f{rain, due
to the expansion of the air toward the for-

of the rear triple valves In service applica-
tions, especially on long trains: This is an
objectionable feature of the apparatus 1n

to overcome this defect by providing a
triple  valve device having means for auto-

the train pipe-locally upon each car in serv-
ice applications; and thereby hasten, by .the
we). known sgerial action, the movement of
each succeeding triple valve, and the com-
plete service application of the brakes.

T will now describe more in detail a pre-
ferred form of tripld valve device embody-

{he accompanying drawing, in which :—
Figure 1 is a. longitudinal section of a
quick-action triple valve device embodying

ating spring 7 w1

parts being indicated in full relesse-posi-
tion; Fig. 2 a broken longitudinal section of
the triple valve device with the parts in the

- 50

position for service application; Fig. 3 a

similar view showing the parts in lap post-
tion; Fig. 4 a plan view of the valve geat;

Fig. 5 a face view of the main slide valve;

and Fig. 6 a face view of the graduating

slide valve, -
According to the construction as shown

in the drawings, the device comprises the

usual casing having train pipe passage 1,

cap chamber 2, piston chamber 3, valve

chamber 20 in open communication with the
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auxiliary reservoir, piston 4, stem 8, main

ilidé valve 9, graduating stem 6, and spring

. An-additional spring 27 to be com-
pressed in emergency applications only, may

also be used and bears against a cup 28 sur- -

rounding the collar 30 of the graduating
s‘em 6, and provided with a shoulder 29,

which 1s engaged by and forms a stop for

the sald collar 30 in service applications of

“the brakes. | : ' N i
§ 1s preferably made

The graduating stem
slightly longer than in the present standard
triple valve, for the purpose of engaging
the stem 5 of the piston, so that the gradu-
1 be slightly compressed
antil the collar 30 engages the shoulder 29

“when the valve is 1n service position, as

shown in Fig. 2, and will expand and move
the piston and valve to lap position as shown
in Fig. 3 when the pressures equalize on

opposite sides of the piston in a service

application. _ _ o .
The main slide valve is provided with
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‘emergency port 24, service port 11, local -
train pipe discharge ports 12 and 15, and"
‘exhaust cavity 10. In the valve seat the
‘service port 16 leads to the brake cylinder

90

passage 23, and the port 19 communicates

with the exhaust in the usual way. I also

provide the local -train- pipe vent ports 18

and 17 of small capacity relative to the

-service port, the port 18 leading from the

train pipe passage 1 and the port 17 bemng
shown as venting to the brake cylinder, al-

it will be evident that it might lead

99

- 1
r .



to the atmosphere or elsewhere if desired.
The main slide valve 9 is provided with the
usual emergency port 24, exhaust cdvity 10,
and quick action port 26 for supplying
pressure to port 21 leading to the emergency
piston 22, when the valve is in emergency
position. In the main slide -valve are-also

- located the service port 11 and the local
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train pipe discharge ports 12 and 15 adapt-
ed to register With the respective ports 16,

17 and 18 of the valve seat when the valve

1s In service position, as shown in Fig. 2.
On the main slide valve 9 is mounted the
auxiliary or graduating slide valve 13 mov-
ing with the stem 8 of the main piston and
having the usual lost motion with respect
to the main slide valve. In the graduating
valve 1s formed the cavity 14 for connecting

the local train pipe discharge ports 13 and

15 of the main slide valve when in service

position. o S |
The operation of my improved valve de-

vice 1s as follows: The parts being in full
release position, as indicated in Fig. 1, air
under pressure from the train pipe flows

‘through the feed groove around the triple

piston and charges the auxiliary reservoir in
the usual way; when a gradual reduction of

- train pipe pressure is made at the service

30

E ~ton 15 then actuated by the preponderance of |

discliarge port of the engineer’s brake valve

on the locomotive, the first triple valve pis-

auxiliary reservoir pressure- to move rear-

~wardly toward service position, the first
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part of the movement drawing the gradu-
~ating slide valve to the

position for con-

hecting ports 12 and 15 of the main slide

valve through cavity 14, and opening the

service application port 11 of the main

valve. The head of the triple piston stem |
then engages the main slide valve 9 and the

turtber movement of the piston carries the
main slide valve and graduating valve with
it to the service position, as indicated in
Fig. 2, in which the graduating stem 6 is
actuated by the stem 5 to compress the orad-

‘uating spring 7 an amount slightly greater
than the width of the service port through |

the main slide valve, at which time the col-
lar 30 of the graduating stem 6 engages the
shoulder 29, forming a yielding stop for de-

termining the service position of the main

valve. The local train pipe discharge port=
are of necessity of much smaller capacity
than the service port from the auxiliary res-
ervolr to.the brake cylinder, but these ports
12 and 15 in the main slide valve are pro-
vided with so-called feet or extensions in
the face of the valve, whereby these ports

begin to open at the same time or preferably
slightly in advance of the opening of the

- service port, and remain open to their full

86

capacity until the service port is fully open

as shown. As soon as the ports 12 and 15 of
the main valve register with ports 17 and 18 | to emergency position.

I

!

.the bra

j
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gins to discharge to the brake cylinder,

! in the valve seat air from the train pipe be-
I

thus creating a local reduction of train pipe

pressure to the extent of the capacity of

these ports at the same time that air under

pressure from the auxiliary reservoir -is be-
ing charged into the brake cylinder through
the service ports 11 and 16. -The result of

“this is to hasten the action of each succeed-

ing triple valve to'the extent.of the local
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it - ot 75
venting of the train pipe at each valve, and -
| to secure a positive and prompt movement

of each valve to fully open its service port -

cylinder and slightly compress the graduat-
ing spring 6. The relative capacities of the

from' the auxiliary reservoir to the brake

80

local train pipe discharge portsand theserv-

ice application port are sc calculated as to

insure a more rapld rate of reduction of the

auxiliary reservoir pressure to the brake

| cylinder than of the train pipe through the

local vent ports after the service train pipe
discharge port at the engineer’s brake valve
has closed and the result of this is that, fol-
lowing 1mmediately’ after the automatic

closing of the train pipe discharge at the en-
gineer’s brake valve, the pressure of tlie aux-
‘thary reservoir is reduced to substantially
equal that of the train pipe, and the piston

then being balanced as to fluid pressure the
graduating spring 7 moves the piston and
graduating valve 13 to lap position, see Fig.
3, thereby first cutting 01§)

cetween the local train pipe discharge ports
12 and 15, and then closing the service port

nating stem 6 is made shorter, se that the
spring 7 1s not compressed when the main
slide valve moves to service position, it will

be apparent that the auxiliary reservoir
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communication

100
{1 through the main slide valve. If the ad-

ditional spring 27 is omitted and the grad-

100

pressure will diminish by discharge to the
brake cylinder until slightly below that of

the train pipe, when the train pipe pressure
will operate to move the piston and gradu-
ating valve to lap position in a manner
similar to that of the present standard triple
valve device, and. if desired such a construc-
ticn may be used with my improvement.
Further service reducticns may be made in
the same way for increasing the brake cyl-
Inder pressure. The release of the brakes is
brought about in the usual manner by in-
creasing the train pipe pressure and moving
the piston and main shide valve to the full
release fosition shown in Fig. 1, in which

ke cylinder port 16 cothmunicates

with the exhaust port 19 through the cavity

-10 of the main slide valve.

The emergency action of the device caused

sure 1s substantially
present. standard apparatus, both springs 7
and 27 being compressed as the piston moves
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by a sudden reduction in train pipe pres-.
the same as with the
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In order to prevent any tendency of the | position, and a movable abutment subject to

piston and valve to go to emergency posi-

tlon in serviee applications on short trains,
due to the local train pipe discharge, the
graduating port 11 in the main &lide valve

1s provided with a foot or extension 25 in

the face of the valve, so that the first move-
ment of the main valve from its service posi-
tion toward emergency position operates to
cut off the local train pipe discharge, while
at the same time maintaining the service
port ifrom the auxiliary reservoir to the
brake cylinder open to its full capacity.
The train pipe discharge being closed the
auxiliary reservoir pressure will then re-

duce to the brake cylinder with sufficient

-rapidity to prevent further movement of
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the valve toward emergency position, as will
be readily understood. Any suitable form
of main valve and auxiliary valve means,
having the desired functions, may be em-
ployed for producing these results.

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

1. A triple valve device comprising a

movable abutment subject to train pipe pres-
sure, a main valve operated by said abut-

ment for controlling the exhaust from the

brake cylinder, and an auxiliary valve hav-
g a movenient relative to the main valve
and operated by the abutment In service
applhcations of the brakes for controllirig a,
train pipe discharge port to the brake cyﬁna
der and a port from the auxiliary reservoir
direct to the brake cylinder.

2. A triple valve device comprising a

movable abutment subject to train pipe pres- -

sui'e, & main valve operated by said abut-
ment for controlling the exhaust from the
brake cylinder, and an auxiliary valve oper-

ated by the abutment and having a move-

ment relative to the main valve, with means
tor opening a train pipe discharge port and
a direct communication from the auxiliary
reservolr to the brake cylinder when in serv-
Ice position. B '

3. A triple valve device comprising a

main valve for controlling the brake cylin-.

der éxhaust, an auxiliary valve subject to
the auxiliary reservoir pressure and having
a movement relative to the main valve, a
brake cylinder service port and a loeal train
pipe discharge port adapted to be opened
by said auxiliary valve in service position,
and a movable abutment subject to the op-

- posing pressures of the train pipe and aux-
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iliary reservoir for operating said valves.

4. A triple valve device comprising a,
main valve, separate ports for establishing
communication from the auxiliary reservoir

and from the train pipe to the brake eylin-

der, an auxiliary valve having a movement
relative to the main valve and adapted to

‘

ice position, and a

train pipe pressure for operating said aux-

iliary valve, . .

5. A triple valve device comprising a
movable abutment subject to the opposing
pressures of the auxiliary reservoir and the
train pipe, a main slide valve operated by
sald abutment and having ports for opening

direct communication from the auxiliary
75

reservoir to the brake cylinder and for lo-

cally venting the train pipe when in service

position, and a graduating valve having a
movement relative to the main valve and
operated by the said abutment for control-
ling the ports in the main slide valve.

- 6. A triple valve device comprising a
movable abutment subject to the opposing
pressures of the auxiliary reservoir and

train pipe, a main slide valve operated

thereby but having a lost motion relative
thereto, said valve having ports for opening
direct communication from the auxiliary
reservolr to the brake cylinder and for lo-
cally venting the train pipe when in its serv-
graduating valve mov-
ing with said abutment for controlling said
ports 1n the main slide valve.

7. A triple valve device comprising a mov-
able abutment subject to the opposing pres-

‘sures of the auxiliary reservoir and the train

pipe, a main slide valve operated by said
abutment and having ports for simultane-
ously opening direct communication from
the anxiliary reservoir to the brake cylinder

and for locally venting the train pipe when
M service position, and a graduating slide
valve mounted on said main valve and con-

trolling the ports therein. | '
8. A triple valve device comprising a mov-

able abutment subject to the opposing pres-
sures of the auxiliary reservoir and train pipe,

a main slide valve operated thereby but hav-

£
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ing a lost motion relative thereto, said valve

having ports for opening direct communica-
tion from the auxiliary reservoir to the brake
cylinder and from the train pipe to the
brake cylinder when in service position, and
a graduating valve moving in unison with
said abutment for controlling the- ports in
the main slide valve. -

9. A triple valve device comprisihg a pis-
ton subject to the opposing pressures of the
auxiliary reservoir and the train pipe, a
main slide valve operated by said piston and
having ports for opening commumnication
from the auxiliary reservoir to the brake
cylinder and for locally venting the train
pipe when in service position, a gradunating

~valve operated by said piston and having

a movement relative to the main valve for
controlling the ports therein, and = Spring
tending to move said piston and oraduating

valve from service to lap position and to
-close said ports in the main valve.

open sald ports when in service application |  10. A triple valve device comprising ‘a
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piston subject to the opposing pressures of | service applications, both said

the auxiliary reservoir and the train pipe, a

main slide valve operated by said piston and |

having ports for opening communication

from the auxiliary reservoir to the brake

cylinder and for locally venting the train
pipe when in service position, a graduating
valve operated by said piston and having a
movement relative to the main valve for con-
trolling the ports therein, and a spring tend-
ing. to move said piston and graduating
valve from service to lap position, and an-
other spring for opposing the movement of
said piston beyond its service position.

11. A triple valve device comprising a pis-
ton subject to the opposing pressures of the
auxiliary reservoir and the train pipe, a
main slide valve operated by said piston and
having a service port for opening communs
cation from the auxiliary reservoir to the

brake cylinder when in service position and

other ports of relative small capacity- for
locally venting the train pipe at the same
time, and a graduating valve operated by
said piston and having a movement relative

“to the main valve for controlling the ports

therein. -

12. A triple valve device comprising a pis-

ton subject to the opposing pressures of the
auxiliary reservoir and the train pipe, a
main slide valve operated by said piston

~and having a service port for opening com-

35

40

munication from the auxiliary reservoir to
the brake cylinder when in service position
and other ports of relative small capacity
for locally venting the train pipe at the same
time, said train pipe ports being provided
with extensions at the face of the valve, and
a graduating valve operated by said piston
and having a movement relative to the main
valve for controlling the ports therein.

13. A triple valve device comprising a
piston subject to the opposing pressures ot

- the auxiliary reservoir and the train pipe,

45
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a main slide valve operated by said piston

‘and having a service port for opening com-

munication- from the auxiliary reservoir to
the brake cylinder when in service position
and other ports of relative small capacity
for locally venting the train pipe at the same
time, sald service port being provided with
an extension at the face of the valve, and a
oraduated valve operated by said piston
and having a movement relative to the main
valve for controlling the ports therein.

 14. A triple valve device comprising a
movable abutment subject to the opposing
pressures of the train-pipe and auxiliary
reservoir, a main slide valve subject to the
auxiliary reservoir pressure, and an auxil-
lary valve also subject to the auxiliary reser-
voir pressure and operated by said abutment

to control the brake cylinder service port.
- and a local train pipe discharge port 1n | its outward movement being adapted to open

912,511

open in one position of the valves, _
15. A triple valve device comprising a

movable abutment operating 1n response to

ports being 65

variations in train pipe pressure, a main slide

valve subject to the auxiliary reservoir pres-
sure and controlling the exhaust from the
brake cylinder, a graduating slide valve also
subject to the auxiliary reservoir pressure
-and operated by said abutment to have move-

ment relative to the main valve and to con-
trol the brake cylinder service port and a
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local train pipe discharge port in service
applications, both said ports being open in

one position of the valves. | -
- 16. A triple valve device, comprising a
movable abutment subject to train pipe pres-

sure, a main valve operated by said abut-
‘ment, and an auxiliary valve means having

a movement relative to the main valve, said
valves being operated by said abutment un-
der a reduction in train pipe pressure to
open a train pipe vent port slightly 1n ad-
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vance of opening the brake cylinder service

port, both ports being normally open 1n

service position.

17. A triple valve device, comprising 3
casing having a brake cylinder service port

and a train pipe vent port, a main valve, an

auxiliary valve means having a movement

relative to the main valve, and a movable

abutment operated by a reduction in train
pipe ‘pressure to move said valves to open
both ports, the vent port being opened

slightly in advance of the service port.

18. A triple valve device, comprising a
main valve, an auxiliary valve means hav-
ing a movement relative to the main valve,
and a movable abutment operating under a
reduction in train pipe pressure to move said
valves first to open a train pipe vent port

and then a brake cylinder service port. and

upon a further movement in the same direc-
tion to close said vent port while the service
port 1s still open. S |

19. A triple valve device, comprising a
casing having a brake cylinder service port
and a train pipe vent port, a main valve hav-
ing corresponding ports, an auxiliary valve
having a movement relative to the main

valve for controlling said ports, a piston

~operated by a reduction .in train pipe pres-

sure to move said valves to a -position for
opening both ports.
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20. A triple valve device, comprising a

casing having a brake cylinder service port
and a train pipe vent port, a main valve
having corresponding ports, an auxiliary
valve having a movement relative to the
main valve for controlling said ports, a
piston operated by a reduction in train pipe
pressure to move sald valves to a position

tor opening both ports. the main valve upon
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the vent port slightly in advance of the | opening both ports, the auxiliary valve upon

service port. | its return or lap movement being adapted to

91. A triple valve device, comprising a | close the vent port slightly in advance of the
casing having a brake cylinder service port | service port in the main valve,

5 and a train pipe vent port, a main valve | In testimony whereof I have hereunto set 15
having - corresponding ports, an auxiliary | my hand.

valve having a movement relative to the WALTER V. TURNER.
main valve for controlling said ports, a Witnesses: '
piston operated by a reduction in train pipe : R. F. Emzry,

10 pressure to move said valve to a position for ! Jas. B. MacDonNarp.
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