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UNITED STATES

PaTeENnT OFFICE.

HORACE E. GRANT, OF PITTSBURG, PENNSYLVANIA.

QUICK-ACTION TRIPLE-VALVE DEV]CE.

SPECIFTCATION forming part of Letters Pa.tent No 588 419, dated August 17, 189%.

Application fled. January 21, 1897 Senal No. 620,011

To all whom it may concern:

Be it known that I, HorACE E. GRAl\T of
Pittsburg, in the county of Allegheny and
State of Pennsylvania, have invented a new
and useful Improvement in Quick - Action
Triple-Valve Devices, of which the following
is a full, clear, and exact description, refer—
ence bean“ had to the accompanying draw-

ings, formmg part of this specification, in-

Wthh—

Figure 1 is a central longitudinal section
thr outrh a triple-valve device counstructed in
accordance with my invention, and Fig. 2isa
detail cross-section on the hne IT 11 of Fig. 1.

My invention relates to automatic ﬁu1d-
pressure brake apparatus; and it consists in
a new and improved trlple valve device in
which the auxiliary reservoir is controlled in-
directly by the exhaust from the train-pipe.

It also consists in a triple-valve device hav-

‘ing a slide-valve moved and controlled by two

- -pistons, as well as in the construction and
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arrangement of the parts, as hereinaftermore
fully deseribed, and set forth in the claims.
In the drawings, in which similar numerals
indicate corr esponding parts, 2 represents the
casing, which -is divided 10n01tud1na11y into
compartments by a partition- 3. The one
compartment is divided into two chambers 4
and 5 by a transverse Jpartition 6, having a
hole or passage which is nor mally closed by

a check-valve 7, held to its seat-by a spring-
8, surrounding 1ts stem. The chamber 4 is

cyhndrlcal in fmm_and‘ Wlthm it moves the
piston 9, having a stem 10, to which is secured
a valve 11 havmo upon one face a packing
12, ar ranved to seat against an annular pro-

]ectlon surrounding a port 13, leading from -

the chamber 4 to the brake- eyhnder ‘The
valve 11 is provided with a projecting stem
14, which nearly fills the port 13, leaving a
small annular opening to regulate the flow of

air through the port when a service applica-
‘tion of the brakes is made.

The outer end
of the stém 14, however, iscut away, as shown
at 15, so as to allow almost a full opening of
the p01t when the piston 9 .moves to the end
of the chamber 4 in making 'an emergency
application of the brakes.

16 is a passage leading from the main train-

- pipe to the chamber 5, and 17 is a port lead-

(Mo model.) -

ing from the ehambel 4 to the a;u‘nhary res-
ervoir. -

The other compartmenb formed by the par-
tition 3 is divided into three chambers 18, 19,
and 20.
21,having a beveled edge 2 22, arranged to con-
tact with a seab 23 at the inner. end of the
chamber, this chamber havinga longitudinal
grooved port 24, leading to,a port 25, which
forms a communication between the chamber
4 and the chamber 18, In the chamber 20
moves a piston 26, whose stem 27 is connected
with the stem 28 of the piston 21 by the rod
29, extending through the intermediate cham-
ber 19, _The chamber 20 is provided at one
side with a grooved feed-port 30, extending a
portion of the length of the ohambel Whlch
chamber opens 1nto the passage 381, 1ead1noP
to the main train-pipe. The ch_amber 19 is
provided with a port 32, leading into the
chamber 4 in the rear of the piston 9, which
piston is provided on its rear face with a pro-
jecting stem 33, adapted to contact with the

' check-valve 7, thls stem 33 being surrounded

by a spring. 34 normally | tendmd to press the
piston to the r10ht andoff a seat 35, provided
therefor at the inner end of the chamber 4.
A port 36 leads from the chamber 19 through
the case toachamber 37, which communicates
with the brake-cylinder, and the opening of
this portin the chamber 19 normally commu-
nicates through a port 38 in an oscillatory
slide-valve 39 w1th an exhaust-port 40, pass-
ing through the pivot of the valve and open
to the atmosphele

The valve 89 is oscillated by pms 41° upon
the rod 29, these pins acting upon the sides
of the -lever formingthe shde valve. This
valve is provided with a curved projecting
lip 42, adapted to cover and close the port 36
until the slide-valve has moved a certain dis-
tance, after which the port is opened to the
interior of the chamber 19.

43 is a blank slide or resistance block of
sueh a length that it will allow a certain move-
ment- of the pistons 21 and 26 before it be-
comes engaged by their stems, after which it
is. moved lenULhW1se, and, bhdmw upon the

flat floor of the chamber, offers a resmtance to
the movement of the plston

44 is a check-valve ananwed to close the

In the chamber 18 moves the plston k
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end of the port 36 and mounted upon a lever
45, pivoted at 46, and having its upper end
engaged by a light spring 47, which insures
the closing of the valve 44, this valve heing
normally held open by the stem 14 of the
valve 11 acting thercon.

The operation of the deviee is as follows:
Air from the main reservoir on the engine
being discharged into the train-pipe through
the engineer’s brake-valve enters the cham-
ber5through passage 16andalsoenters cham-
ber 20 and forces the pistons 21 and 26 back
to the normal position shown in Fig. 1, which
is the position oceupied when the brakes are
released. Inthisposition of the pistons ports
30and 24 are uncovered and airpassesthrough
the ports and through the chamber 19 to the
port 25, through which it passesinto the cham-
ber 4 and by port 17 to the auxiliary reser-
voir, charging this reservoirat the same pres-
sure as that in the train-pipe. At the same
time the air passes from chamber 19, through
port 32,into the chamber 4 upon the rear side
of the piston 9, equalizing the pressure upon
this piston, less the diameter of the stem 10,
which difference, combined with the spring
34, forces the piston to the normal position
shown, which position it occupies whenever
the pressure in the auxiliary reservoir and
the train-pipe is the same.
the valve 11 eloses the port leading from the
chamber 4 to the brake-cylinder and prevents
the air passing through this port 13. The
port 24 in the chamber 18 extends nearly to
the seat 23 for the piston, so that a veryslight
movement of the piston allows air to enter
the chamber 19 from the auxiliary reservoir.
When the pistons 21 and 26 move forward,
they move in succession first the slide-valve
39 and thereafter the resistance-block 43 un-
til they oceupy the normal position shown.

When it is desired to apply the brakes
gently, a reduction of, say, six to eight pounds
being made in the train-pipe, the pistons 21
and 26 move to the left, closing the port 30
and chamber 20, and econfining the air in
chamber 19, and moving the slide-valve 39 to

the left, after which the stem 28 of piston.

21 striking the resistance-block moves it to
the left until the pistons are stopped in their
movewment by the piston 21 engaging the seat
23. Inthisposition the port 36 in chamber 19
is opened and air confined in the portion of
the chamber4 in the rear of the piston 9 and
in chamber 19 pass to the brake-cylinder
through ports 32 and 36 and chamber 37.
This exhausting on the rear side of the pis-
ton 9 causes the pressure in the auxiliary res-
ervoir to drive this piston back, moving the
ralve 11 away from its seat, so that the air
passes from the auxiliary reservoir through
the small annular port surrounding the por-
tion 14 of the valve-stem to the brake-cylinder,
thus applying the brakes. The pressure in
the auxiliary reservoir having been reduced
by expansion into the brake-cylinder to an
amount slightly less than that in the train-

In this position |
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pipe, the pistons 21 and 26 are moved to the
right until stem 27 of piston 26 comes in con-
tact with the resistanee-block 43, and port
24 is opened, allowing air to pass from the
auxiliary reservoir through ports 25, 24, and
32 to the chamber 4 in the rear of the piston
9, thus seating the valve 11. In this move-
ment of the pistons 21 and 26 the lip 42 moves
to a position over the port 36, thus closing it
and retaining the pressure in the brake-cyl-
inder. If the brakes are to be applied with
greater force, a further reduction of pressure
in the train-pipe will again move the pistons
21 and 26 to the left, seating the piston 21
and opening the port 36, again allowing air
to escape from the chamber 4 in the rear of
the piston 9 and chamber 19, and moving the
piston 9 to the left, admitting additional pres-
sure from the auxiliary reservoir to the brake-
cylinder until equalization takes place.

To release the brakes, pressure being ad-
mitted to the train-pipe, the pistons 21 and
26 are driven tothe right, bringing the parts
into the position shown in Fig. 1, thus per-
mitting the pressure in the brake-cylinder to
exhaust to the atmosphere through the cham-
ber 37 and ports 36, 38, and 40.

The action of the brakes above deseribed
is that ordinarily used in station stoppages,
being what is known as a ““service applica-
tion,” caused, as above described, by a grad-
ual reduction of pressure in the main train-
pipe.

To apply the brakes with their full force
in an emergency application, a quick redue-
tion of the pressure in the train-pipe of, say,
ten or twelve pounds is made, causing the pis-
tons 21 and 26 to move to the left, uncovering
the port 36 in chamber 19, and allowing pres-
sure confined therein to escape from the rear
of piston 9 through ports 32 and 306 to the
brake-cylinder, as before. The pressure in
the auxiliary reservoir then forces the piston
9 to the left the entire length of the cylinder,
and its stem 33, contacting with the valve 7,
forces the valve fromits seat and allows pres-
sure to pass from the train-pipe through the
chamber 5 and ports 32 and 30, uniting with
the pressure from the auxiliary reservoir,
which is at the same time passing through
the port 13 to the brake-cylinder. The valve
44 prevents pressure from the brake-cylinder
from passing back through ports 36 and 32
and chamber 5 to the train-pipe.

It will be seen from the foregoing descrip-
tion that a reduection in pressure in the train
by the operation of the engineer’s valve does
not move the main piston and open the main
valve, but simply moves another valve de-
vice that confines the air in a chamber be-
tween the auxiliary reservoir and the train-
pipe, and the main piston does not move, or
the main valve, which closes the ports be-
tween the auxiliary reservoir and the brake-
cylinder, open until air is exhausted from the
said chamber and from the main-piston cham-
ber at the back of the piston connected there-
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‘with, and when the brakes are released, or in

making a service application, air from the
auxiliary reservoir is admitted to this cham-
ber and, recharging it to the same pressure as
the auxiliary reservoir, closes the main valve,

The advantages of my.invention will be
apparent to those skilled in the art, since the
auxiliary reservoir is controlled indirectly by
the exhaust from the train-pipe, the prelimi-
nary exhaust taking place from the rear of
the piston 9 before the auxiliary reservoir
The exhaust is thus removed from
the slide-valve, and-all pistons may be made
of small size. ’

Many variations in the form, construction,
and relative arrangement of the parts may

be made by the skilled mechanic withoat de-

parture from my invention, since

‘What I claim is— _

1. Inatriple-valve device, the combination
with a main valve controlling a port leading
from the auxiliary reservoir to the brake-cyl-
inder, of a main piston connected to and ar-
ranged to operate said valve, a chamber lo-
cated between the train-pipe and the main-
piston chamber and having a port leading to
the main-piston cylinder in the rear of the
piston, a valve device arranged to be operated
by variation in the train-pipe pressure, and
to cut off the auxiliary reservoir and train-
pipe from the said chamber and confine air

therein, and a valve arranged to exhaust the
-air from ‘the said chawmber and main-piston

cylinder and open the main valve.

2. In a triple-valve device, the combination
with a main valve controlling a port leading
from the auxiliary reservoir to the brake-cyl-
inder, of a main piston connected to and ar-
ranged to operate said valve, a chamber lo-
cated between the train-pipe and the main-

- piston chamber and having a port leading to
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the main-piston cylinder in the rear of the
piston, a valve device arranged o be operated
by variation in the train-pipe pressure, and
to cut off the auxiliary reservoir and train-
pipe from the said chamber and confine air
therein, and a valve arranged to exhaust the
air from the said chamber and the main-pis-
ton cylinder into the brake-cylinder and open
the main valve.,

3. Inatriple-valve device, the combination
with a main valve controlling a port leading
from the-auxiliary reservoir to the brake-cyl-
inder, of a main piston connected to and ar-
ranged to operate said valve,a chamber hav-
ing a port leading to the main-piston cylin-
der in the rear of the piston, a valve device
arranged to be operated by variation in the

-train-pipe pressure, and to confine air in the

said chamber, a valve arranged to exhaust
the air from the said chamber and main-pis-
ton eylinder and open the main valve, and a
valve arranged to allow air to reénter said
chamber and piston-cylinder from the auxil-
iary reservoir and close the main valve.

4. Inatriple-valve device, the combination

with a main valve controlling a port leading
from the auxiliary reservoir to the brake-cyl-
inder, of a eylinder containing a main piston

connected to and operating the main valve,
a chamber having a port leading to the main- -

piston cylinder in the rear of the piston, an
exhaust-port leading from the chamber, and
two cylinders containing connected pistons
arranged to operate a valve controlling the
exhaust-port. . .

5. Inatriple-valve device, the combination
with a main valve controlling a port leading
from the auxiliary reservoir to the brake-cyl-
inder, of a eylinder containing a main piston
connected to and operating the main valve,
a.chamber having a port leading to the main-
piston cylinder in the rear of the piston, an
exhaust-port leading from the chamber, and
two cylinders containing connected pistons,

the connected pistons having a resistance-

block arranged to retard their movements.

6. Inatriple-valve device, the combination
with a main valve controlling a port leading
from the auxiliary reservoir to the brake-cyl-
inder, of a cylinder containing a main piston
connected to and operating the main valve,
a chamber having a port leading to the main-
piston cylinder in the rear of the piston, an
exhaust-port leading from the chamber, and
two cylinders containing connected pistons
arranged to operate a valve controlling the
exhaust-port, one of said eylinders having a
port leading into the main-piston eylinderin
front of the piston.

7. Inatriple-valve device, the combination
with a main valve controlling a port leading
from the auxiliary reservoir to the brake-cyl-
inder, of a cylinder containing a main piston
connected to and operating the main valve,
a chamber having a port leading to the main-
piston cylinder in the rear of the piston, an
exhaust-port leading from the chamber, and
two cylinders containing connected pistons
arranged to operate a valve controlling the
exhaust-port, one of said eylinders having a
port leading into the main-piston eylinder in
front of the piston, said cylinder having also
a longitudinal feed-port connecting with the
port leading to the main-piston eylinder.

8. In atriple-valve device, the combination
with a main valve controlling a port leading
from the auxiliary reservoir to the brake-cyl-
inder, of a cylinder containing a main piston
connected to and operating the main valve,
a chamber having a port leading to the main-
piston eylinder in the rear of the piston, an
exhaust-port leading from the chamber, and
two c¢ylinders containing connected pistons
arranged to operate a valve controlling the
exhaust-port, one of said cylinders having a
port leading into the main-piston ecylinder in
front of the piston, the other cylinder also
having a longitudinal feed-port extending a
portion of its length. » '

9. In atriple-valve device, the combination
with a main valve controlling a port leading
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from the auxiliary reservoir to the brake-cyl-
inder, of a cylinder containing a main piston
connected to and operating the main valve,
a chamber havinga port leading to the main-
piston eylinder in the rear of the piston, an
exhaust-port leading from the chamber, and
two cylinders containing connected pistons
arranged to operate a valve controlling the
exhaust-port, said valve having also a port
leading to the open air, said port being con-
nected to the exhaust-port when the brakes
are released and being closed in all other po-
sitions.

10. In a triple-valve device, the combina-
tion with a main valve, controlling a port lead-
ing from the auxiliary reservoir to the brake-
cylinder, of a main piston connected to and

arranged tooperate said valve, a check-valve -

controlling a passage from the train-pipe into
the eylinder in the rear of the main piston,
means upon the main piston for opening the
check-valve, a chamber having a port lead-
ing to the main-piston cylinder in the rear

‘of the piston, a valve device arranged to he

operated by variation of the train-pipe pres-
sure and to confine air in said chamber, and
avalve arranged to exhaust the air from the

: 588,419

said echamber and main-piston eylinder and
open the main valve.

11. In a triple-valve device, the combina-
tion with a main valve controlling a port lead-

ing from the aunxiliary reservoir to the brake--

cylinder, of a main piston connected to and
arranged to operate said valve, a check-valve
controlling a passage from the train-pipe into
the eylinder in the rear of the main piston, a
chamber having a port leading to the main-
piston eylinder in the rear of the piston, a
valve device arranged to be operated by va-
riation in the train-pipe pressure and to con-
fine air in said chamber, a valve arranged to
exhaust the air from the said chamber and
main-piston cylinderand open the main valve,
a back-pressure check-valve arranged to pre-
vent the return of air from the brake-cylin-
der to the train-pipe, and means upon the
main piston for operating said check-valves.

In testimony whereof I have hereunto set
my hand.

HORACE E. GRANT.

‘Witnesses:
T1. M. CORWIN,
G. 1. HOLDSHIP.
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