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as may be desired.

UnrTtep STATES PATENT OFFICE.
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TRIPLE VALVE FOR AUTOMATIC BRAKE MECHANISM.

SPECIFICATION forming part of Letters Patent _No; 435,762, dated September 2, 1890.
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To all whom it may concermn:

" Be it known that I, FRANK MOORE, a citl-
zen of the United States, residing at Pitts-
burg, in the county of Allegheny and dtate
of Pennsylvania, have invented or discovered
a certain new and useful Improvement in
Triple Valves for Automatic Brake Mechan-
isms, of which improvement the following 1s
a specification.

My invention relates to appliances of the
class known as “triple valves,” which are em-
ployed in automatic brake apparatus to eirect
and control the admission of air under press-

ure from a main air-pipe to an auxiliary res-
ervoir, and from the auxiliary reservoir to a

brake-cylinder and the exhaust of air from
the brake-cylinder, in order to apply and re-
lease the brakes as from time fo time required
by the reduction and increase, respectively,

of pressure in the main air-pipe. |
The object of my invention is to provide a
‘simple and effective triple valve which shall
‘be more rapid in action than those of the or-
“dinary type, as well as to admit of agraduated
‘discharge of air from the brake-cylinder after
‘the application of the brakes, in order that

they may be held to the wheels under such
degree of pressure, less than the maximum,

To this end my invention, generally stated,
consistsin the combination of a casing, a mov-
able abutment working therein, and two
valves independently actuated by said abut-
ment and controlling communication between

"a main air-pipe and the auxiliary reservoir,

an auxiliary reservoir and a brake-cylinder,
and a brake-cylinder and the atmosphere.
The improvement claimed 1is hereinafter
fully set forth. |
The accompanying drawing is a longitudi-
nal central section through a triple valve em-

‘bodying my invention.

In the practice of my invention 1provide a
valve-casing composed of a body 1,acap-plate
9, and a bottom plate 3, which are suitably se-
cured together, making tight joints. A noz-

zle 4 is formed upon the cap-plate 2 for the
connection of a pipe leading to the main air
or train pipe, and the body 1 is provided at | th
so different points in itslength withlateral noz- | with a face 21,

zles or threaded passages 5 6, for the connec-
tion of pipesleading to an auxiliary reservoir
and to a brake-cylinder, respectively. An ex-
haust port or passage 7, leading from the 1n-
terior of the body 1 to the atmosphere, is also
formed in the body below the brake-cylinder
connection 6.

The interior of the valve-casing is divided
by a movable imperforate abutment 3—that
is to say, one which forms a wholly-closed par-
tition or division between chambers on its
opposite sides and which is preferably, as
shown, a flexible diaphragm secured at and
near its periphery between the cap-plate and
the adjacent face of the body into two cham-
bers or compartments 9 10, one of which 9
communicates with the train-pipe connection

4 and the other 10, which is located within

the body 1, communicates with the auxiliary-
reservoir connection 5. A partitionll, hav-
ing a central opening and secured in the body
1 at the lower end of the compartment 10, sep-
arates the latter from a chamber or compart-
ment 12, located below it, said compartment
12 communicating with the brake-cylinder
connection 6 and exhaust-passage 7. Com-
munication is established between the train-
pipe connection 4 and chamber 9 and the
chamber 10 by a passage 13, extending through
the cap-plate and shell of the body and
through the diaphragm, said passage being
controlled by a check or non-return valve 14,
which is adapted to seat on the cap-plate, clos-
ing in the direction of the train-pipe connec-
tion 4. A stem 15 is secured centrally to the
movable abutment 8 and to stiffening-plates
16 17 on opposite sides thereof, said stem car-
rying a supply-valve 18, having an upper pis-
ton adapted to fit closely in a bushing 19, se-
cured in the chamber 10, and to thereby close
communication between the auxiliary-reser-
voir connection 5 and the passage 13, leading
to the train-pipe connection, except in so far
as is in certain positions of the valve per-
mitted by a small lateral charging-groove 20
cutin one side of the valve-piston. Thevalve
18 is reduced in diameter below its piston and
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provided with lateral guiding-wings fitting in -

the bushing, and its lower end is provided
adapted to seat accurately
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upon the upper end of a stem 22, passing
through the partition 11 and having a cen-
tral bore or passage 23, which is open at its
end adjoining the valve-face, and communi-
cates at its lower end by lateral passages 24
with the chamber 12. The stem 22 is pro-
vided with a shoulder which abuts against
the partition 11, and is normally held in con-
tact therewith and in position for the closing

of the passage 23 by the valve-face 21 by a

spring 25. The lower end. of the chamber12

18 normally closed, and communication be-
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tion 6 to the brake-cylinder, the pressure of.

ing to the brake-cylinder. connection 6.

‘the usual connections. _
brakes is effected by restoring the pressure

tween the brake-cylinder connection 6 and
exhaust-passage 7 thereby cut off by a flat
discharge-valve 26, which is held up-to an an-
nular face at the lower end of the chamber

12 by.a spring 27. Equilibrium of pressure

on opposite sides of the valve 26 is main-

tained by passages 28, extending through the
same. Thelower end of the stem 22 closely

adjoins, without exerting bearing - pressure

against, the valve 26, when the stem and valve
are normally seated by thesprings 25 and 27.

In operation air under pressure passes from

‘the main air or train pipe through the nozzle

4, chamber 9, and passage 13 into the cham-

ber 10 below the piston of the supply-valve

18, and passes through the charging-groove
20 and nozzle 5 to the auxiliary reservoir,
charging the latter and the chamber 10 to a
pressure equal to that in the main air-pipe.
The passage 23 being meanwhile closed by
the valve-face 21, air is prevented from pass-
To
effect the application of the brakes, the en-

gineer reduces the pressure in the main air-
pipe by discharging air therefrom through
the valve on the engine, and the then greater

|

pressure in the auxiliary reservoir raises the

movable abutment 8 and wvalve 18, thereby

unseating the valve-piston from the bushing
19 and the valve-face 21 from the opening of
the passage 23 and admitting air from the
auxiliary reservoir through the chamber 10,
passages 23 and 24, chamber 12, and connec-

the air thus admitted applying the brakes
through the piston of the brake-cylinder and
The release of the

in the main air-pipe, such restoration of press-

- ure moving the abutment 8 and supply-valve

55

-~ lower face 21.

13 downwardly, and primarily closing com-
munication between the main air-pipe and
the auxiliary reservoir by the piston of the

supply-valve, and between the main air-pipe

and auxiliary reservoirand the brake-cylinder
by the piston of the supply-valve and by its
The continued downward
movement of the abutment, under the action
of the restored pressure in the main air-pipe
and connected chamber 9, forces the stem 22
downwardly, and through said stem unseats

‘the discharge-valve 26, thereby establishing
communication between the brake-cylinder

connection 6 and exhaust-passage 7 and re-

leasing the brakes by permitting the air to be

435,762

discharged from the brake-cylinder. The
check-valve 14, -which is normally seated,
prevents the escape of air from the auxil- 7o
lary reservoir to the main air-pipe in the ap-
plication of the brakes or in the event of
the rupture of the brake-pipe or its sepa-
ration by the breaking in two of the train.
If it be desired to graduate the application of #x
the brakes or to hold them applied to the
wheels under a degree of pressure less than

that originally imparted, a greater orless de-

gree of alr, as desired, may be discharged from
the brake-cylinder without completely releas- 8o
ing the brakes. This end is attained by im-

‘parting a greater or less degree of opening, as

may be required, to the discharge-valve 26
by a partial restoration of -pressure in the
main air-pipe, and thereafter cutting off the 8

supply to the main air-pipe when the pressure

on oppostte sides of the movableabutment is
equalized by the passage of air through the
feeding-groove to the auxiliary reservoir, and
thesprings25and 27 return the stem 22 and dis-
charge-valve 26 to normal position, thereby
reseating the discharge-valve and cutting off
the exhaust of air from the brake-cylinder.
It will be obvious that the brakes may be-
originally applied with greater orless force, as o
required, by acorrespondingly greater or less

O

degree of reduction of pressure in the main

air-pipe. | |
A supply-valve connected to and actuated
by an imperforate movable abutment and an 100

independent discharge-valve actuated by the
movement of the abutment in one direction,

sald members being structurally substan-
tially similar to those correspondingly en-
titled herein, are set forth in a separate ap- 105
plication filed by me February 13, 1890, Se-
rial No, 340,575, which relates to a construe-
tion In which the supply-valve controls pre-
liminarily, in the application of the brakes,
communication between a main air-pipe and 110

| a brake-cylinder, and, secondarily, communi-

)

cation between an auxiliary reservoirand the
brake-cylinder, which operation differs from -
that of the devices herein set forth in the
particular thatin my present application the i g
preliminary and direct admission of air from
the main air-pipe to the brake-cylinder is not
contemplated or provided for. The above-re-
cited members are claimed in said application,
Serial No. 340,675, only in such relation and 120
combination asto be adapted for operation as
specified therein and as above stated. |

I claim as my invention and desire to se-
cure by Letters Patent— |

L. Thecombination of a valve-casing,amov- 12
able imperforate abutment working therein,
a supply-valve actuated by said abutment
and controlling communication between a
main air-pipe connection and an auxiliary-
reservoir connection and between the auxil- 130
lary-reservoir connection and a brake-cylin-
der connection, and an independent dis-
charge-valvefitted in the casing and actuated
by the movable abutment, said valve con-
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trolling communication between the brake-
cylinder connection and an exhaust-passage,
substantially as set forth. |

2. The combination of a valve-casing, a
movableimperforateabutment workingthere-
in, a supply-valve actuated by said abutment
and controlling communication between a
main air-pipe connection and an auxiliary-
reservoir connection and between the auxil-
iary-reservoir connection and a brake-cylin-
der connection, an independent discharge-
valve controlling communication between the
brake-cylinder connection and an exhaust-
passage, and a stem interposed between the
supply and discharge valves and acting to im-
part movement to the discharge-valve in ana
by the closing movement only of the supply-
valve, substantially as set forth.

3. The combination of a valve-casing, a
movableimperforateabutment working there-
in, a supply-valve actuated by said abutment
and controlling communication between a
main air-pipe connection and an auxiliary-
reservoir connection and between the auxil-
iary-reservoirconnectionand abrake-cylinder

connection, an independent discharge-valve. |

fitted in the casing and actuated by the mov-
able abutment, said valve controlling com-
munication between the brake-cylinder con-
nection and an exhaust-passage, a stem 1n-
terposed between the supply and discharge
valves and provided with a passage for air
from the auxiliary-reservoir connection to the

brake-cylinderconnection, and acheckornon- |
35 return valve controlling communiecation be- |

tween thesupply-valve and the main air-pipe
connection, substantially as set forth.

4. The combination of a valve-casing di-
vided into three compartments, the first of
which is provided with a main air-pipe con-

voir connection, and the third with a brake-
cvlinder connection and exhaust-passage, &
movableimperforate abutment interposed be-
twen the first and second compartments, a pas-
sace controlled by a cheek or non-return

| valve and leading from the first to the sec-

ond compartment,asupply-valve connected to
said abutment and provided at one end with

40
nection, the second with an auxiliary-reser-

45

a piston controlling communication between 50

the first and the second compartment and
at theother with a seating-face, astem adapt-
ed to abut against said face and provided
with passages establishing communication be-
tween the second and the third compartments
when the seating-face of the valve is out of
contact with the stem, a discharge-valve clos-
ing the exhaust-passageof thethird compart-
ment and located in position to be unseated
by the movementof the stem out of normal
position, and springs bearing against the stem
and the discharge-valve and acting to main-
tain said members normally seated, substan-
tially as set forth.
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" In testimony whercof I have hereunto set 65

my hand.
FRANK MOORE.

Witnesses: -
J. SNOWDEN BELL,
R. H. WHITTLESEY,
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