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- Toall whom it may-concern:. . .

--and’ useful Tmprovements in' Triple-Valve.

- OF PENNSYLVANIA,

1,111,777,

‘Be it known that I, Warrer V.

Edgewood, in the county ‘of Allegheny and
State-'of Pennsylvania, have invented new

+ Devices, of which the following is a specifi-

10

" _cation, -

provide
Ton'

cxring quick serial action of the triple

valvés throughout the train and a high de-.

gree-of bressure in'the brake-cylinder in an
eniergeticy application of the brakes, and is
in-the nature of 4n improvement'on the con-
striction “covered in my prior application,
Serial No..408,258, filed Deeember 27, 1907.
“> In the sccompanying drawings; Figure 1
is a didgrammatic view of a .car air brake
equipment,’ with my-improvements applied

thereto; ig. 2 a central sectional view of a
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triple wvalve device embodying my -invention
and showing theparts in full release posi-
tion; Fig. 3 .a" gimilar view showing the
partsin - emergency "application  position,

¢ with' the emergency piston in’ position for
permittingair .to: flow from' the auxiliary
“reservoir. to-the brake cylinde; Fig. 4 a

similar-view of -the parts in emergency po-

sition, but showing.the emergency piston in -

position closing the auxiliary reservoir com-
munication and_with communication . open
from the suppemental reservoir to the brake

_cylinder: Pig. 5 a fragmentary sectional
-view showing the main slide valve and aux-.

iliary ‘valve in a.position in which the pre-.
liminary -piston spring is compressed; Fig.
6.a face view of the main slide valve, show-

ing the relative locaticn of its various ports: -
Fig. 7 a plan view of the seat for the main.
“slide valve,showing the arrangement of ports

therein; and Fig. 8 a face view or the aux-

- iliary valve which is mounted on the main

slide valve. - - .. . Co

" A car air brake equipment with my im-
provements applied is'shown in Tig. 1 of the
drawings and comprises a brake pipe 1°con-
nected to the triple valve -device 2 by a
branch pipe 3, brike cylinder 4, auxiliary
reservoir 5, connected to triple valve device

2 by pipe 6, and supplemental reservoir. 7, 7

connected by pipe 8 to the triple valve de-
vice, - . Cone

" Specification of Letters Patent.

TURNER, 2
_citizen ' of the United States, residing at

. TRIPLE-VALVE. DEVICE.

Patented Sept. 29, 1914.

- Application filed October 17,1308, Serial No. 458270.° - -

i fh’e'triple‘ val_x’ré“‘dévicé' may Comprise a

“taining triple valve piston 11 and communi-

“cating with branch pipe 8, valve chamber 12

dasing 9 ‘having. piston chamber 10 con- .
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open_to the auxiliary reservoir and contdain-_

ing main slide valve 13-and auxiliary or
graduating valve 14 mounted on and having

L ST o ) 4 movement relative té ‘said main slide
" %" This "invention relates to -fluid pressure R T

brakes:and. has for its principal object to:
~triple valve device having means |

valve, .~ o oo : , .
i The emergency valvé mechanism prefer-
ably-comprises a movable abutment 15 con-

‘tained-in piston chamber't6 and adapted to

Yt

in valve chamber 18, - -
. The Jocal brake pipe vent passage 19,

ber- to  chamber,

. &

- der passage 22 opens.

- Talso provide in the triple valve casing a

valve device comprising a movable abutment -

23 contained in a piston chamber 24 and
adapted to actuate a slide valve 25 contained
inwalve chamber 26.. Thé end -of the piston
stem 27 opposite the -abutment 23 is -pro-

| vided with a piston head 28 adapted in the
/inner position of the parts to seat and cut

off communication from
6 around said head. SRIE I
i The valve chamber 26 isconnécted- by
pipe 8 to the supplemental resérvoir 7-or

the yalve chamber

| other source of fluid pressure and slide valve :

25 'is provided with a cavity 29 adapted
when the parts are in their inner position to
connect a passage 30 leading to the seat of
the main slide valve 13 .with a passage 31
leading to the chamber 21, o
The main slide vilve is provided with
through ports 32 and 83 adapted ‘in normal

full release position to register respectively

with exhaust port 84 and port 30, ports 82
and 33 being then connected by a cavity 85
in the auxiliary valve 14; and through serv-
ice port 86, controlled by the auxiliary
valve 14 and adapted to register with port

30 in gervice application pesition.

80

66

‘gontrol a brake pipé vent valve“17 contained . -
con- -
‘taining the \usual non-return check valve 20,
dpens into the valve chamber 18, and valve.
17 controls communication from said cham-
21 into which brake eylin-

70 .

75,

80

85 -

90

100

Fluid under pressure being supplied to . -

the brake. pipe in the usual manner flows
into the piston chamber 10 and through'the
feed groove around triple piston 11 to valve
chamber 12 ‘and the. auxiliary  reservoir
charging same to the standard pressure car-

ried in the system. In the full release posi-

105 .




" tion, a through pott 37 in main slide valve.

io

is

20

.89 communicating with

2

13 registers with a passage 88 opening into
brake pipe vent passage 19 and serves the
purpose of quickly charging thé auxiliary
reservoir from the brake - A passage

reservoir pipe 8, leads to the séat of the main

slide valve and registers with a through

port 40, which in turn registers with port 41
in the auxiliary. valve 14. In this manner
ieins are provided for charging the sup-
rlemental reservoir through the valve cham-
er 12. - R )
A passage 42 opens to the space at the

"outer face of -piston head 28 and leads to

passage 30, which, is open to the exhaust port

34, and, consequently, the fluid pressures

equalizing on the abutment 23, the pressure
on the outer face of abutment 23 exceeds the

"total effective pressure acting in the op-

posite direction, due to the head 28 being at
atmospheric pressure and the parts are main-

_tained in their inner position, as shown in

25

30

Fig. 2. The brake cylinder is open to the

exhaust by way of chamber 21, passage 31,

cavity 29 in slide valve 25, passage 30, port
33, cavity 85 in the graduating valve 14 and
port 82 which registers with exhaust port. 34.

In order to make a service application of
the brakes, the brake pipe pressure is re-

duced and the triple piston. is thereupon

moved out by the higher auxiliary reservoir

“pressure to engage the graduating stem 43
. in the usual manner, first actuating the aux-

35

iliary valve 14 relatively to main slide valve
13 so as to close ports 87 and 40, and also
ports 82 and 33, and uncover service port 36.
The main slide valve then moves out and

" service port 36 registers with passage 30, so

40

that fluid from-' the auxiliary reservoir is
supplied to the brake cylinder through pas-

- sage 30, cavity 29, passage 31, chamber 21

45

50

60

65

and brake cylinder passage 22.

In order to secure quick serial action in-

service applications I may provide through
ports 44 and 45 in the main slide valve and a
cavity 46 in the auxiliary valve 14 adapted
to connect the ports 44 and 45 upon the pre-

liminary outward movement of said -aux-’

iliary valve, the ports being adapted in the
service position of the main slide valve to
register respectively with passage 38 .open-
ing ‘into the brake pipe vent passage and

- passage 47 leading to passage 48; which com-
55

municates with the space above the abut-
ment 15. " ‘

‘A through passage 49 is provided in abut-
ment 15, so that in service position a com-
munication is open from the brake pipe
through passage 38, port 44, cavity 46, port
45, passage 47 and passage 48 to the cham-
ber above the abutment 15, and thence by
passage 49 to chamber 21 and the brake cyl-
inder. A local venting of the brake pipe is
thus secured in service applications to pro-

‘to a'safety or reducing valvé 51, and as this"

ipe.
t%e - sugplementgl _

C1,111,777

duce the well known quick serial action of .
the triple valves throughout the train. A%~
branch passage 50 leads from the passage 30

passage 80 is in constant open communica-

-tion with the brake cylinder in service ap-

plications; - the pressure therein may be

“limited to the desired predetermined degree.

Upon sufficient flow of fluid from:the aux-
iliary -reservoir -to .the brake cylinder to
equalize the auxiliary reservoir and brake
pipe pressure acting on triple piston 11, the
piston moves the graduating valve to close

"the service port 36 and the quick service vent

ports, and as well understood, the brake cyl-
inder pressure may be increased by further

reducing the brake pipe pressure as desired,

or the brakes may be released by increasing
the brake pipe pressure so as to shift -the

‘parts to full release position, in which the

brake cylinder is connected with the exhaust
port 34.and the reservoirs are recharged to
normal standard pressure. .Upon a sudden

70

75

80

85

reduction in brake pipe pressure the triple

piston is shifted to its .extreme outer posi-
tion as shown in Figs. 8 and 4 in which the

90

main slide valve 13 uncovers port 48 thus ad- =

mitting fluid from the auxiliary reservoir to
the emergency piston 15. Said piston is
thereupon shifted outwardly opening the
brake pipe vent valve 17 so as to locally vent
the bralke pipe to the brake cylinder and thus’
produce quick- serial action of the triple
valves, and a port 60; normally closed by
the piston is uncovered so that the fluid from

95

100

the auxiliary reservoir may flow into the -

brake cylinder, as shown in Fig. 3. Flow of
air continues until the auxiliary reservoir
pressure has substantially equalized into the
brake cylinder. The spring 56 acting on the
brake pipe vent valve 17 then returns the
emergency valve parts to their inner posi-
tion, closing the auxiliary reservoir port 60.
The piston 15 is new in position urcover-
ing passage 31. - '

In the emergency position of ‘the main
slide valve a cavity 57 therein conmects a
branch passage 58 opening into the brake
pipe vent passage 19 with a passage 59
which leads to the chamber at the outer face
of abutmeént 28. Air is thus vented from
said chamber to the brake cylinder through
the open vent valve 17 and consequently the
higher pressure on the opposite side of abut-

ment 23 starts the same outward. A slight
lost motion is provided between the slide

valve 25 and the abutment 23, so that tlie

110

115

120

abutment readily responds to a reduction’in -

pressure on its outer face and by providing
a groove 60" aréund the héad 28, it will be
seen that as soon as the head 28 leaves its

chamber - immediately equalizes into the
space atthe inner face of the head and with
this increase in pressure the prompt and

125

' seat, the fiuid under pressure from the valve. .

130
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positive movement .of the ‘abutmeént-23 and |
valve 25 to.their extreme outer position is’
assured. -~ In ‘this: outer position; the slide
valve 25 uncovers passage 81, so that,fuid.:
fromthe supplemental reservoir. 7 or.other:
. source of fluid pressure . may now flow to |
* ¢hamber 21 and thence to the brake cylinder,-

-as shown in Fig: 4 of the drawings.” =
It will this.be seen that by reason of the
communication to the auxiliary reservoir be-

~ ing -closed  the. supplementary reservoir
- equalizes only .int. the brake cylinder and

15

20

thereby a much higher ‘pressure is chtained
m the brake cylinder than would otherwise

be the case. - The-passage 30 being closed by

the movement of the slide valve 25, the
safety valve iscut off from the brake cyl-
inder and the high brake cylinder pressure
is consequently retained during the emer-
gency application. - R S
" To release the brakes after an emergency
.application, the. brake pipe ‘pressure iIs in-.
‘creased and the' triple piston is thereby

- shifted to release position and passage 30 is

25

connected to0-exhaust port 34. -Air is there--

upon released from the chamber at the inner

. Tace of piston head 28 through branch. pas-

. of dbutment 28 will then exceed the effective-

30
55

40

~

60

sage 42 and as-the pressures at the outer face

pressure acting onthe opposite face thereof,
the abutment 23 and valve 25 are shifted to
their inner position, in which the cavity 29
"connects the passages 80 and 31. The fluid
in the brake cylinder is thereupon released
as will be evident, and the -parts.are again

charged to normal standard pressure in the |.

-manner hereinbefore described. . -
If a full service application of the brakes

~-is made, and the auxiliary reservoir pressure

equalizes into the brake eylinder, further re-

" ductions-in brake pipe pressure will cause
the. triple .piston to assume -the.emergency .
- position and should the pressure in the brake
‘pipe vent passage be reduced by leakage or:

otherwise, there is a possibility that the con-

. nection of the passage 59 leading to the outer-
- Tace of abutment 23 with passage 58 leading -

to the brake pipe vent passage 19, which con-
nection-is made by cavity 57 in emergency
.position, will-cause a sufficient reduction in

- pressure in the chamber at the outer face of |’
- said abutment so that the same may be shift-
Air would then be .

ed and opén the port 31.
admitted to the brake cylinder from the sup-
plemental reservoir and an undesired high
pressure would be obtained in the brake cyl-
inder. In order to provide against this pos-
sibility, a cavity is arranged in the main
slide valve having port opénings 65 and 66
adapted to register respectively with pas-
sages 38 and 39 at a position-intermediate
service and emergency positions. By this
means fluid from the supplemental reservoir
is supplied to the brake pipe vent passage 19
to valve chamber 18, so that when the parts

ency. position, the
- pregsure 4t the outer faceof abutment 28 is

‘Dot reduced and consequently the abutment
and valve'sre not shifted. -~
In addition #o the-above I preferably pro-

vide a preliminary spring .52 adapted to be

compressed on the first' movement of the stem

finally assume the. emerge

| 43 by the -piston 113 -‘In the position in

which air is admitted .to the vent passage
from the supplemental reservoir, a collar 53

70

-on stem 43 is adapted to engage a spring .
stop 54 of a second and heavier spring 55, so. -

that the parts are momentarily held in this -
‘position to insure the full charging of the.
vent passage and chamber 18 to the pressure.

in the supplemental reservoir. The triple
_piston then moves to final emergency posi-
tion against the resistance of both Springs

52 and 55, but as before stated, the opening’
1 of communication between passige 59 and

vent passage 19 has no effect on the abut-
ment 23. ..

An emergency valve mechanism is thus - :°

provided which is adapted to act positively
in an emergency application of the brakes

and in which liability to accidental operation

in service application is avoided:

* It will be understood that the improved

triple valve. device is not limited to supply-
ing air directly to the brake cylinder but that -

the same may be employed to control the

‘pressure in any chamber, whether the brake

cylinder or other chamber, a variation in

plication of the brakes.

I claim as new-and desire to

secure by Let-
‘ters Patent, is:— . . - :

1. In a triple valve device; a piSton"’sﬁ.bj ect

to the opposing pressures of the auxiliary
reservoir and brake pipe, valve means oper-
ated thereby for controlling a passage lead-
ing to the brake cylinder, a valve device nor-
‘mally subject on opposite sides to fluid pres-

sure only for controlling communication

-throngh said-passage, and means operating
upon a reduction in brake pipe pressure for
venting fluid from one side of said valve de-
vice to operate the same and thereby. close
said communication.

ject to the opposing pressure of the auxiliary
reservoir and brake pipe, valve means oper-

ated thereby for controlling a passage lead--

ing to the brake cylinder, a valve device nor-

pressure in which is adapted to effect an ap- .

Having now described my inventidn,' what.

2. In a triple valve device, a piston sub-

1€2

mally subject to opposing fluid pressures for

_controlling communication through said

passage, and means operating upon a sudden:

reduction in brake pipe pressure to vent fluid

from one side of said valve device -to - the 1

local brake pipe vent passage and thereby
actuate said valve device to close communica-
tion through said brake cylinder passage. .
3. In a fluid pressure brake. the combina-
_tion with a -triple valve and brake cylinder,
. s
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20

.4-‘.

of valve means adapted tcj control: communi-
cation from:said triple valve and:from an

additional: sourceof fluid pressure:to the"

brake cylinder, a. movable "abutment -nor-

mally, subject to opposing fluid pressure for

operating said valve means and having dif-
ferentidl “headsy one-of which is normally
subjeet on one-side to atmospheric pressure,

_and ‘means operating upon a reduction in

brake pipe pressure for varying “the fluid
pressure on one side of the other héad to
actuate said valve means and thereby cut off
communication from the triple valve to-the

" brake cylinder and supply air from said ad-
15

ditional source to the brake cylinder.
4.:A triple valve device provided with'a
passage through -which air is supplied - to

and reléeased from the brake cylinder, valve

means . for controlling communication

-through said passage, a movable abutment’

" normally ‘subject in one direction to atmos-

25.
* brakes for venting air from one side of said |

30

35

40

45

50

ot

60

86

inder: passage. -

pheric pressure and the pressure in the sys-

tem : and in-the: opposite direction to the
pr‘essp’re"inj the system, and means operat-

¥

ing:-in"-an emergency application of the
abutment to actuate the same and thereby
clésé:communication through said brake cyl-

+ 5. In a fluid pressure brake, the combina-
tion ‘with an auxiliary reservoir, brake cyl-
indér; and a supplemental reservoir, of a

triple valve device provided with a ‘passage:

through which airis supplied from the aux-
iljary reservoir to and:released from the
brake cylinder, valve means adapted to con-
trol ¢ommutiication through' said passage
and the supply of air from the sipplemental
reseryoir to-the ‘brake cylinder; a movable
abutment having differential heads, one nor:
mally. subject in one direction to atmos-
pheric: pressure and the other on opposite
sides to fluid at supplemental reservoir pres-
sure, and means operating upon a sudden re-
duction in brake pipe pressure:for venting
air from one side of said movable abutment

tocut off communication from' the triple

valve device through said passage and sup-
ply air from the supplemental reservoir to
ghe brake cylinder. _ S '

6. Tn g fluid pressure brake, the ¢ombina-
160 with ‘a triple valve, auxiliary reservoir,
brake cylisider, and an additional source of
fiuid pressure, of valve means for ‘control-

ling communication through 2 brake cylin--

der supply passage from said triple vaive
and -from said additional’ source of fuid
nressure, & movable abutment normally sub-
jéct to opposing fiuid pressures for actusbing

said valve means, and means operating upon’
- reduction in brake pipe pressure for venti-

ing air from one.side of said abutment to. 2

local brale pipe vent passage. :
7. In a fluid pressure brake, the combina-

tion with = triple valve, auxiliary reservoir,

1,111,777

brake cylinder, and an additional source of

fluid: pressure; of valve means: for control-.

ling: communication through a brake cylin-

der supply passage from said triple valve -
and from said additional source of fluid:
-pressure, and a movable-abutment normally

70 -

subject to opposing fluid pressures for actu--" ’

ating said valve means, said triple valve

having ports for connecting the local brake .
-pipe vent passage with a source of fluid

pressure in one position and with one side of

“said abutment in emefgency position.

8. In a fluid pressure brake, the combina-
tion with a piston subject to-the opposing
pressures’ of the auxiliary Teservoir an
brake pipe and main valve means operated
thereby for controlling a passage leading to
the brake cylinder, of means operating. upon

for opening a local brake pipe vent-passage,

75

d. 80‘

"a sudden reduction in brake pipe pressure -

85

a valve for controlling = communication -
through said brake cylinder passage, 2 mev- -

able abutment normally subject to ‘opposing
fluid pressures for controlling said valve,
said main valve means being adapted in the

%0

movement to emergency position to admit

fluid from a source of fluid pressure to said

local brake pipe vent passage and in emer-
gency position to connect one side of said
movable abutment to the local brake pipe
vent passage. = ' a
"9, In a fluid pressure brake, the combina-
tion with a piston subject to the opposing
pressures of the auxiliary’ reservoir and
brake pipe, main valve means operated there-
by for controlling a passage leading to the
brake cylinder, of means operating upon a
sudden reduction in brake pipe pressure for
opening a local brake pipe vent passage, a

valve for controlling communication through’
a movable abut- =
ing fluid -

said brake cylinder passage,
ment normally subject to opposing
pressures for controlling said valve means,

95

100

165

said main valve means being adapted in

moving toward emergency position to first -

adinit fiuid to said local brake pipe vent pas-

sage and then connect same to one side ‘of

said movable abutment, and ‘a spring stop.

having two springs for defining respectively

the service application position and the po-
sition in which fluid is admitted to the local-

brake pipe. vent passage. -

10. In a fiuid pressure brake, the combina-
tion with a triple valve device, brake cyl-
inder, auxiliary reservoir, a safety valve for

limiting the brake cylinder pressure in serv-

ice applications, and an additional souzce of
fluid pressure, of an emergency valve mech-
‘anism comprising valve means adapted to
control communication from the brake cyl-
inder through said safety valve and from
the additional source of fluid pressure to
‘the brake cylinder, 2 movable abutment hav-
ing differential heads, one normally subject
on one side o atwospheric pressure and the

125

130
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said latter head to operate the valve means

of said emergency valve mechanism-and ctit ]
- off communication from the brake. eylinder
through the safety valve and -supply air

from said additional source of fluid pres-
sure to the brake c¢ylinder. = * -
11. In a fluid pressure brake, the combina-

- tion with a train pipe and a source of fluid

15

pressure, of a triple valve device operated

by a-reduction in train pipe pressure for

s&ipplying'air to a chamber, a variation in
pressure in which is adapted to effect, an
ap\plication, of the brakes and a valve de-

- vice operated by fluid pressure independ-

20

25

ently of spring pressure for controlling the
supply of air from said source to said cham-
ber to effect an emergency. applidation’ of
the brakes upon a sudden reduction in train
pipé pressare. . . o .
12. In a triple valve device, the combina-

-tion with a piston subject to train pipe pres-

sure and valve. means actuated by said pis--
ton upon a reduction in train pipe pressure

for supplying air to-effect an application of

. the brakes, of a passage. through which air

© 30

35

40

45.

50

is vented from the train pipe upon a sudden.
reduction in train pipe pressure and a valve
device operated by venting fluid from -one
side thereof t6 Said passage for supplying
fluid to effect an emergency application of
the brakes. 3 : .

13. In a fluid pressure brake, the combina-
tion with a train pipe, a source of fluid
pressure, and a triple valve device having a

. piston movable to a position upon a gradual

reduction in train pipe pressure to effect an
application of the brakes and to an emer-
gency position upon a sudden reduction in
train pipe pressure, to effect an application
of the brakes at a higher degree of pressure

by ‘supplying fluid from said source, of*

means for preventing the admission of fluid
from said source -upon movemient of said
piston to émergency. position under a .grad-’
nal redirction in the trgin pipe pressure. .

"14. In a fluid pressure brake, the combina-

tion with a train” pipe; a. source of fluid.|

pressure, a triple valve device having a pis-’
ton subject to train pipe pressure, and valve

means operated by said piston.:upon a grad-

E

5]

other to opposing fluid pressures, and means ' ual reduction,in trawn pipe pressure for ef-
‘operating upon “a reduction in-brake .pipe
-pressure for venting. air from one side of

fecting an application’ of the brakes, of a

55

valve device controlled and operated by the

movement of said:piston and valve means to

emergency position. ubder a sudden’ redue:
‘tion in train pipe pressure for supplying

fluid at a high degree 'of pressure from said
source to'effect an emergency application
of the brakes and means for preventing the

-operation of said valve device upon move-

ment of sald pisten and valve means to
emergency position under a gradual reduec-
tion in, train pipe pressure.

5. In a fluid pressure brake; the combina-

60

tion with a’ train pipe and a source of fluid = -

pipe pressure, the movement of which to ore’
position under a gradual reduction 1in train

under pressure, of a piston subject to train -

70

pipe pressure effects a service application -

of the brakes and nermally movable to an-
-other position under a sudden reduction in

train pipe pressure to cause the supply of
fluid from said source to effect an emergency
application of the brakes and means, for
preventing the supply of fluid from said
source. upon movement of ‘said piston to
emergency position under a gradual reduc-
tion in train pipe pressure. ' :

80

16. In a fluid pressurebrake, the combina- '
tlon- with "a triple valve device having a.

passage through which air is locally vented
from the frain pipe upon a sudden rediction
in train pipe- pressure and' provided with
a piston and valve means operated by said
pisten for effecting an application of the
brakes, of a valve device operated upon a
sudden reduction in train pipe pressure by

85

90

venting: air from one side thereof to said-

train pipe vent passage for supplying air

at a ‘high degree of pressure to effect an«

application. of the brakes and means oper-
ating upon movement of the.triple valve to
emergency position. under gradual ‘reduc-
tions in train pipe pressure to supply fluid

‘

95

to said vent passage and-thereby prevent the -

operation of said valve device.
In testimony whereof I have hereunto set
my hand. S T
o WALTER V. TURNER.
© Witnesses: - ’
Wu. M. Capy, -~ -
. A. M. CLEMENTS.
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