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Lo all whom 1t may concern: .

Be it known that we, Warter V. TURKER |
and Jonx S. CustEr, citizens of the United
States, residing, respectively, at Wilkins-
burg and Pittsburg, both in the county of
Allegheny and State of Pennsylvania, have
invented a certain new and useful Improve-
ment in Triple Valves, of which the follow-
ing is a specification.

his invention relates to fluid pressure
brakes for railway cars, and more particu-
larly to what is known as the quick action
triple valve device .as used in such brake
systems. :

With the standard form of quick action
triple valve as at present in use it sometimes
happens that, owing to a sticky triple piston
or other cause, the piston and valve will
make a full traverse to emergency position
when a service reduction of train pipe pres-
sure is made and only a service application
of the brakes is desired.., This movement of .
one triple valve to emergency position also
causes all the other triple valves in the train
to go té emergency position by the well
known serial quick action feature, and such
undesirable action of the brakes has been the
cause of many accidents and vexatious de-
lays in handling trains.

The principnT object of this invention is
to provide means for preventing undesirable
quick action or emergency applications of
the brakes when a service reduction in train
pipe pressure is made. This feature is well
adapted for use in that form of triple valve
device having means for locally venting the
train pipein service applications and thereby
positively preveni any nndesirable quick ac-
tipn or emergency application of the Lrakes
resulting from o service reduction, even if
the valve should have a tendency to go to
emergency position:

Another featurc of this invention com-
prises a triple valve device having ports for
locully venting the train pipe in service ap-
plications and means for preventing back
flow from the brake cylinder through the
local vent passage to the train pipe, w?mreby
after a full service application, the equalized
brake cylinder and auxiliary. reservoir pres-
sure cannot be reduced by flowing back to

the trajn pipe in which the pressure may

then be diminishing on account of leakage
to the atmosphere. This result may be
readily accomplished in the standard torm
of quick action triple valve device by merely
connecting the local train pipe vent passage
with the chamber between the usual emer-
gency valve and check valve of the quick
action parts whereby the regular check valve
in addition to its usual functions will also
act to prevent back flow through the local
train pipe vent passage to the train pipe,
and this comprises another feature of our
invention.

In the accompanying drawings, Figure 1
is a sectional view of a triple valve device
having ports for locally venting the train
pipe pressnre in service applications, and
also provided with one form of means for
sreventing undesirable quick action result-
mg from service reductions in train pipe
pressure; I'ig. 2 a transverse section ofp tﬁe
slide valve chamber and valve, the parts be-

“ing indicated in service application position;

Fig. 3 a plan view of the main slide valve seat;
Fig. 4 g face view of the main slide valve;
Fig. 5 a sectional view of a portion of a
standard triple valve structure showing a
modified form of means for preventing un-
desirable quick-action; and Fig. 6 a_trans-
verse section of a portion of a standard quick
action triple valve device showing another
modification of means for preventing unde-
sirable quick action.

Aceording to the construction shown on
‘Sheet one of the drawings, the device com-
prises the wsual casing having nozzle 1 for
connecling with the train pipe and com-
municating with train pipe passage 2, piston
chamber 8 containing piston 4, valve cham-
her 5 containing piston stem 6, main slide
valve 7, graduating valve 8, and communi-
cating with the auxiliary reservoir, and
brake cylinder passage 9 for connecting with
the brake cylinder.

The main valve seat contains the usual
brake cylinder port 10, exhaust port 11, and
quick action or emergency port 12 leading
to emergency piston 13 for actuating the
usual emergency valve 14 and check valve
15. Tn the main slide valve 7 are located
the usual graduating or service port 16, ex.
haust cavity 17, quick dction port 18 and
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emergency tail port 19, all of which corre-
sponﬁs with the standard and well known
triple valve construction. '

In order to secure a local venting of the
train pipe in service applications we provide
in addition to the above a port 20 connect-
ing by passage 21 with the train pipe, a local
vent port 22 leading to the bru‘{e eylinder,
corresponding poits 23 and 24 in the main
slide valve, and a cavity 25 in the raduat-
alve for controlling said local
train pipe discharge ports, all of avhich cor-
responds substantially with the valve device
as covered in prior pending application Ser.
No. 189,115, filed Jan. 15, 1904 According
to the present invention, this passage for
locally venting train pipe pressure in serv-

as a check valve, fur preventing a return
flow from the brake cylinder to the train

ipe. Asa convenient means for securing
this result, the passage 21 may be connected
to the usual emergency valve chamber 26
above the check valve 15 thereby avoiding
the necessity of adding another check valve
to the siructure. ’ .

The form of means for preventing unde-
sirable quick action, as shown in Fig. 1, is
located in the triple valve cap section 27 and
comprises a pistdn chamber 28 communicat-
ing on one side with train pipe passage 2 and
on the other side with the cap chamber, and
containing piston 29.having a locking stem
30.normaﬁy engaging a groove 31 in the or-
dinary gradualing stem 32:-A s ring 33
may De used for normally holding the pisten
and stem in locking position and the piston
99 is provided with a port 34 of the proper
size or capacity to permit the flow of air
from the triple piston chamber and cap
chamber in all service reductions without
causing any movement of piston 29. DBut
when a sudden reduction in train pipe pres-
sure is made for an emergency application
the .pert 34 is not sufficiently large to pro-
vide for such rapid equalization of pres-
sures and the pision is moved down against
the spring, thus withdrawing the locking
stem from the groove in the graduating stem
and opening a wide passage around the pis-
ton 99 into the train pipe passage 2. The
pressure in the piston chamber 3 is then rap-
idly reduced and the triple piston 4 moves

_ buck the full length of its traverse, there-
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by pushing back the graduating stem and
compressing the spring 35.

The operation of the device as shown in
Iig. 1.is as follows: The parts being in full
release position, as shown, and the systen
charged to normal pressure; when a gradual
reduction is made In train pipe pressure in
the usual way for a service application of
the brakes, the pressure in the piston cham-
ber 3 and cap chamber reduces at the same
rate as usual.through the port 84 in piston

4
ice applications is provided with means, such |
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29 und the triple piston 4 moves out to the
service position, in which the service port 16
of the main slide valve is opened by the
graduating valve and registers with the
rake eylinder port 10, while the exhaust is
closed snd the loeal train pipe vent passage
91 is put in communication with the brake
eylinder through ports 20, 23, 25, 2% and 22.
The locking stem 30 remains in engagement
with the groove 81 of the -graduating stem
but this groove may be made slightly longer
than the width of the locking stem if de-
sived, so that the graduating stem and spring
45 may be slightly compressed by the stem
of the'triple piston in service position. Air
under pressure from the auxiliary reservoir
then flows to the brake cylinder in the usual
way, and air from the train pipe also passes
thyough check valve 15, chamber 26, local

vent passage 21 and the connecting Emrts,

ahove mentioned to the brake cylinder, there-
by quickening the action of the triple valves
throughout the train in service applications
by the amount of train pipe air locally
vented on each car to the brake cylinder.
When the auxiliary reservoir pressure has
leen reduced to or slightly below that of the
train pipe, the triple piston moves the gradu-

ating slide valve to lap -position, therehy
closing the service port and the local train
pipe discharge ports. Further reductions in
train pipe pressure may be made in a similar
manner for increasing the brake cylinder
pressure. If the train pipe pressure is thus
_eradually reduced to the point of equaliza-
tion between the auxiliary reservoir and
brake cylinder, there may be a time. when
the valve will be left standing in service po-
sition with no balance of pressure to lap the
valve. Under such circumstances, if the
train pipe was leaky and there was no means
for preventing back flow through the local
train pipe vent sassage, the air from the
brake cylinder and auxiliary reservoir might
all leak off through the train pipe, but by
connecting the port 21 with the emergency
valve chamber 26 the check valve 15 prevents
“any such back flow to the train pipe. The
brakes are released in the usual way by in-

' creasing the train pipe pressure.

In all service reductions of train pipe
pressure the locking piston 29 and stem 30
remain in normal position, so that in case of

a sticky triple valve which fails to move.

promptly from release position in. response
to a gradual reduction of train ipe pres-
sure, but moves with considerable force after
it is once started, due to the greater differ-
-enice between  the auxiliary  reservoir and
train pipe pressures, the graduating stem is
locke(f and prevents the triple piston from
moving all the way over to emergency posi-
tion and causing an undesirable quick action
applicition of the brakes. It will also be

observed that if for any other reason, such
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as excessive local venting of the train pipe
in service applications, the triple piston
should tend to move to emergency position
such movement will be positively prevented
by the locked graduating stem. When a
cudden reduction is made In train pipe pres-
sure for the purpose of securing an emer-
gency application, the first effect is to cause
the piston 29 to move out against the spring
38 and withdraw the locking stem 30 from
the groove in the graduating stein and open
a large passage by the piston 20 to the train-
passage 2. The triple piston then moves all
the way over to emergency position carrying
with it the graduating stem, which is now
free to move and compressing the graduat-
ing spring 35. Air from the auxiliary veser-
voir then flows through the large ports 18
and 12 to the emergency piston.13, depres-
sing the same and opening the emergency
v~lve 14 for venting the train pipe to the
brake cylinder, the check valve closing upoun
cqualization of these pressures in the usual
way.

In Fig. 5 is shown a modified form of the
device for preventing undesirable quick
action, arranged in the triple valve cap and
applied to a standard triple valve device.
According to this modification, the cap
chamber 27 is normally closed and has vo
direct communication with the piston tham-
ber 3, a separate passage 36 leading from the
train pipe passage 2 to thetriple piston cham-
ber. A groove 40 is Jocated avound the lock-
ing pisten 29 and is of sufficiently large ca-
pacity to permit the expansion of air from
the cap chamber to the train pipe in all serv-
ice reductions without moving the piston 24,
but small enough to insure the movement of
the piston in response to a sudden and rapid
reduction in train pipe pressure for emer-
gency applications. The collar of the grad-
uating stem 32 is made in the form of a
piston 37 and operates in a cylindrical re-
cess 38 in the wall of the cap chamber. Dy
this means the cap chamber is maintained
substantially tight, even when the graduat-
ing stem is pushed hack in emergency appli-
catjons. The spring 33 is very light, so that
when a sudden reduction is made for an
-emergency application the piston 29 woves
in advance OFHXB triple piston 4, that is, the
locking stem 30 is withdrawn from the
groove before the triple piston stem strikes
the graduating stem and thereby permits the
full movement of the triple piston and valve
to emergency position. ‘

According to the modification shown in
Fig. 6, the locking stem is applied to the
stem of the emergency piston 18 and pre-
vents the openitfg of the emergency ralve 14
in service applications, even if the triple
piston and shde valve should go to emer-
gency position.
the piston 29 may

be mounted in-a chamber

In this form of the device

1
i
|
|

3

41 secured to the body of the triple valve
casing opposite the emergency piston cham-
Der and the locking stem 30 extends througlh
the wall of said casing and through a guide
43 beneath a collar 44 on the stem of the
emergency piston 13, the stem 30 being pro-

vided with shoulder 42 for seating against

the casing and maintaining a tight jont at
this point. The cylinder 28 on the opposite
side of the piston 29 is adapted to be cou-
hected at 45 with. the train pipe and the
device operates in substantially the same
manner as above described, the air in cham-
ber 41 expanding through groove 40 in all
service reductions without moving the pis-
ton 29, but acting to move back said piston
and withdraw the locking stem when a sud-
den reduction in train pipe pressure is made
for an emergency application.

Other forms of means for preventing -
desirable guick action when only a gradual
reduction in train pipe pressure is made for
a service application, may readily be de-
vised, and it is understood that this feature
of our invention is not limited to any par-
ticular form of device for this purpose but
covers broadly any and all means as ap-
plied to a quick actlon triple valve device for
preventing the opening of the emergency or
quick action valve for venting the train pipe
when only a service reduction is made 1n
train pipe pressure. but permitting the open-
ing of such quick action valve when a sud-
den reduction is made in train pipe pressure
for an emergeney application of the bralkes.

Ilaving now described our invention, what
we claim as new and desire to secure by Let-
ters Patent is:—

1. In a fluid pressurc brake, the combina-
tion with a quick action triple valve device
of means operated s
pipe pressure for preventing quick action
upon a service reductinn in train pipe pres-
sure.

9. A triple valve device having an emer-
gency valve for venting the train pipe and
adapted to be opened apon a sudden reduc-
{ion in train pipe pressure. and means sub-
jeet to variations in train pipe pressure for
preventing the operation of the emergency
valve during a gradual reduction of train
pipe pressure for a service application.

5. A triple valve device comprising a
valve and piston operated by a @ dual re-
duction of train pipe pressure to make a par-
tial traverse in service applieations,and Ly a
sudden reduction of frain pipe pressure to
make a further or full traverse in emer-
gency applications, and means for prevent-
ing a full traverse of ihe piston during serv-
ice reductions.

4. In a fluid pressure brake, the combina-
tion with a quick action triple valve device
of a locking device subject to variations in
train pipe pressure for normally preventing

variations in train .

70

75

80

90.

95

100

105

115

120

130



1¢

15

20

30

40

45

50

55

60

6b

= N

the emergency action of the triple valve de-
vice during service reductions in train pipe
pressure, and means operated by a sudden
reduction in train pipe pressure for with-
drawing said locking device.

5. In a fluid pressure brake, the combina-
tion with a ¢uick action triple.valve device
of a locking stem for preventing the enier-
gency a tion of said device during service
reduetions i train pipe pressure, and a mov-
able abutment or piston subject to the op-
posing pressures of the train pipe and a
chamber for operating said locking stem.

6. A triple valve devire, comprising a
valve and piston having a “release” posi-
tion, an intermediate * service ” position, and
a further “ emergency ” position, and a lock-

ing device for normally preventing the |

movement of the piston to “emergency” po-
sition during service reductions in train pipe
pressure.

7. A triple valve device, comprising a
valve and piston having a * release” posi-
tion, an intermediate “service” position,
and a further * emergency ™ position, and a
locking device for normally preventing the
movement of the piston to * emergency ” po-
sition during service reductions in train pipe
pressure, and means operated by a sudden
reduction in train pipe pressure for with-
drawing said locking device. =~

8. A triple valve device, comprising a
valve and piston subject to variations in
train pipe pressure, a graduating stem and

-spring for opposing the movement of the

Flst_on {o emergency position, and means for
ocking the graduating stemm during service
reductions in train pipe pressure.

9. A triple valve device, comprising a

valve and piston subject to variations in
train pipe pressure, a graduating stem and
spring for oppesing the movement of the
piston to emergency position, a locking stem
normally engaging said graduating stem
during service reductions in train pipe pres-
sure, and a piston subject to the opposing
pressures of the train pipe and a chamber
for operating said locking stem.

" 10. A triple valve device, comprising a
Lody. portion containing a valve and piston
operated’ by variations in train pipe pres-
sure, a cap section containing a chamber and
a graduating stem and spring, and a locking
device for the graduating stem operated by
the opposing pressures of the train pipe and
the cap chamber. .

11. A triple valve device, comprising a
piston subject to train pipe pressure, a main
valve operated by said piston and having
ports for opening communication from the
train pipe to ‘the brake cylinder when in
service position, a graduating valve opex_'ate‘?l
by the piston and having 2 movement indg
pendent of the main valve for controlling
said ports, and means for preventing back

012,512

"flow from the brake cylinder to-the train
.pipe. '

12. A triple valve device, comprising a
piston, a valve operated thereby in response
to variations in train pipe pressure -and
having ports for opening communication
from the auxilinry reservoir to the brake
evlinder wnd from the ivain pipe to the brake-
cylinder when in service position, a gradu-
ating valve, and a check valve for prevent-
ing back flow from the brake cvlinder to
the train pipe through the local vent passage.

Ao A triple valve device, comprising an
emergency valve and check valve for open-
ing a large passage from the train pipe to
the brake cylinder in emergency applica-
tions, a piston for operating said entergency
valve, a swall local train pipe vent passage
leadine from the chamber between the emer-
geucy vulve and the check valve,and a piston
and valve operated by a gradual reduction in
train pipe pressure in service applications
for opening communication through the lo-
cal vent passage to the brake cylinder.

14. A triple valve device comprising an
ewergency valve for venting air from the
train pipe to the brake cylinder in emer-
gency applications, a pisten for operating
suid valve, valve mechanism operated by
variations in train pipe pressure for con-
trolling the pressure on said emergency pis-
ton and for venting air from the {rain pipe
to the brake cylinder in service applications,
and a check valve for preventing back flow
from the brake cylinder to the train pipe 100
throngh the service vent passage.

15. A triple valve device comprising an
cmergency valve for venting air from the
train pipe to the brake cylinder in emer-
gency applications, a piston for operating 105
suid valve, a valve mechanism operated by
the opposing pressures of the auxiliary reser-
voir and train pipe for opening communi-
cation from the auxiliary reservoir to the
brake cylinder and from the train pipe to 110
| the brake cylinder in service applications,
and for controlling the pressure upon said
cmergency piston, and a check valve for pre-
venting back flow fromthe brake cylinder
to the train pipe in either service or emer- 115
gency applications.

16. A iriple valve device comprising an
emergency valve and check valve for vent-
ing air from the train pipe to the brake
cylinder in emergency applications, a piston 120
for operating said emergency valve, a local
train pipe vent passage leading from the
chamber between the emergency valve and
check valve, and a piston and valve operated
’ by variations in train pipe pressure for con- 125
| trolling the pressure on said emergency pis-

- ton and for opening communication from the
*local train pipe venit port to the brake cylin-
der in service applications.

17. A triple valve device comprising a 130
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piston, subject to variations in train pipe

ressure, and a main valve operated thereby
having ports for opening communication
from the auxiliary reservoir to the brake
cylinder and from the train pipe to the
brake cylinder when in service position, a
graduating valve Liaving a movement rela-
tive to the main valve for controlling said
ports and a checlk valve for preventing back
flow from the brake cylinder to the train
pipe through the serviee vent passage.

18. A quick action triple valve device com-
prising a valve mechanism operated by a

gradual reduction in train pipe pressure for
opening a local train pipe vent port, and 15
means governed by train pipe pressure, for
reventing quick action upon a gradual re-
guction in train pipe pressure,
In testimony whereof we have hereunto
set our hands.

" WALTER V. TURNER.
JOHN S. CUSTER.

Witnesses:
R. F. Emery,
Jas. B. MacDoxavrp. .



