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To all whom it may concern:

Be it known that I, Harvey S. PARK, re-
siding at Chicago, in the county of Cook and
State of Illinois, and a citizen of the United
States, have invented certain new and useful
Improvements in Air-Brakes, of which the
following is a Specification, reference being
had to the accompanying drawing, which isa
sectional elevation.

The object of this invention is to quicken
the action of pneumatic controlling devices of
air-brakes for railroad-cars and have the ap-
paratus embody the advantages of a perfect
grading system in applying the brakes, and
the ability of filling the car-reservoir while the
brake is set; and to this end the gist of the
improvement consists in providing a valve
normally held seated by train-pipe pressure
on a piston or movable wall located in a cham-
ber, which piston can be counterbalanced to
allow it to rise and permit the train-pipe air
to pass direct to the brake-eylinder, and by
venting the car-reservoir of air
valve, permitting the train-pipe air to pass to
the car-reservoir and restore the pressure, after
which to escape the air from the brake-cylin-
der to the atmosphere and release the brake
without distnrbing the valve and its control-
ling-piston or movable wall, as hereinafter
more particularly described, and pointed out
in the claims, -

Thedrawing illustrates the construetion and
operation of the specific form of apparatus in
which the invention is embodied; but it is to
be understood that the construction and ar-
rangement can be varied from that shown,
without departing from the principle of the
invention.

In the drawing, A represents the train-
pipe.

Bisa cap or cover, into which the train-
pipe is serew-threaded: or otherwise attached,
and on thiseap, at oneend, is a flange, B, havy-
ing arim with an internal screw-thread.

C is a passage or chamber in the cap B, hav-
ing communieation with the train-pipe.

D is the main valve-chamber, with which
the passage or chamber ¢ communicates.

E is the wall or casing of the chamber D.

I is the packing portion of a piston, formed
of cup-leather or other suitable materia].

to close the'

G is a stem having a central longitudinal
hole, ¢, and provided at one end with a disk
or plate, &',

HH is a pressure-spring, formed of two
coiled springs, one within the other, asshown,
one end of the spring resting on the bottom of
the passage C and the other end abutting
against the disk G" around a shoulder on the
stem G, :

T'is a stem having a central longitudinal
hole, ¢, and provided at one end with a disk
or plate, I', between which and the disk or
plate G' the packing F is clamped by serews
d, so that the parts ', &/, and T’ form a piston
or movable wall. The passage ¢ communi-
cates with a chamber, ¢, in the end of the stem
I, and through the packing I in line with the
passage e is a passage forming a communica-
tion between the chamber ¢ and the passage «,
and this communication is controlled by a
valve, b, seating on the packing around the
hole therein and having the stem & on both
sides in the form shown, and, as shown, the
valveis held down to itsseat by a coiled spring,
V%, located around the stem »’ in the chamber
¢. The passage e entersa chamber, 7, formed
partly in the end of the stem I and partly in a
head or cap, g, screwed onto the end of the
Stem, and leading from the chamber f through
the cap ¢ is a passage, 7, controlled by a valve,
i, on a stem, 7, which valve seats onto the end
wall of the chamber faround the passagelh, and
is held seated Ly a coiled spring, j, and; as
shown, the valve ¢ is forced open by the end
of the stem ¢ striking the end plate of the
chamber D,

J J’are arms or lugs extending oub from the
stem I,

K K’ are slide-valves located in the cham-
ber D, and counected to the stem T by the
arms-or lags J J', respectively.

L is the end cap or plate for the wall or eyl

inder E, and bolted or otherwise secured to
the wall and packed in any suitable ianner
at the joint so as to be air-tight.

M is a passage in the end plate, I, commu-
nicating with a passage, M, in the wall I
which passage communicates with the cham.
ber D by a port, &, and has a continunabion
forming a smaller passage, [, in the wall I,
which passage I communicates with the cham-
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ber D by ports m and #, and the chamber D
has an exit or exhaust port, g, threugh the
wall B. The slide-valve K has a by passage
or port, o, which can be brought into commu-
nication with the port m, and a by passage or
port, p, which can be brought into communi-
cation with the ports # and ¢, the ports com-
ing into communication with the descent of
the valve K.

N is a pipe leading from a passage in the
cap I to the car-reservoir.

O is the car-reservoir.

P is a chamber, into which the passage M
leads. ‘

Q is a pipe, screw-threaded into the cap P’
of the chamber P and forming a communica-
tion between the chamber P and the brake-
cylinder.

R is the brake-cylinder.

S is a chamber formed in an extension, B/,
of the case or cylinder E in the construction
shown. This chamber S has communication
with the outer air by a port, », and a passage,
s, in the slide-valve, K, and a further com-
munication is had with the portuas the slide-
valve descends by a passage, r, and the cham-
ber S is exhausted through the port u, passage
s, and port ¢ in the wall or sliell E.

T is the packing of a piston.

U is a stem having a plate or disk, U’, be-
tween which and a plate or disk, U? the pack-
ing T is secured, so that the parts T, U’, and
TU? form a piston, located in the chamber'S.
The chamber S communicates with the cham-
ber P by a passage, v, which passage is con-
trolled by a valve, w, which valve is held
seated .by a spring, #, and the air-pressure
above the piston.

V is a pipe leading from the train pipe A to
a passage, V', leading into the chamber S, and
having a valve, z, to prevent the escape of air
when the train parts.

The ear-reservoir O is charged or filled with
air when the slide-valves K K’ are as shown,
in which position the air from the traiu-pipe
enters the chamber C and passes to the cham-
ber D, and this air, if the slide-valves and pis-
ton are down, will raise these parts, allowing
the air from the train-pipe to pass into the
passage ¢, raising the valve d, entering the
chamber ¢, to pass through the passage e,
chamber f, and passage h, to enter the pipe N
and pass to the car-reservoir O, the valve ¢
being open at this time.

A slight lowering of the train-pipe pressure
closes the valve b and reduces the pressure be-
low the piston, so that the excess of pressure
of the other side of the piston or movable wall
in the chamber D forces the piston back, car-
rying with it, through the stem ¢ and arms J
J’, the two slide-valves K K’. This lowering
of the slide-valve K brings the port o thereof
into communication with the port m, permit-
ting the air from the car-reservoir to enter the
chamber D and pass through the ports o and

“m into the passage !, and thence to the pas-

sages M and M’ and the chamber P, from

which chamber the pressure passes to the
brake-cylinder R through pipe Q to set the
brakes in the usnal manuer; and when the
brakes have been set to the required pressure
the train-pipe pressure is restored, returning
the piston or movable wall and the slide-valve
K,opening the valves b and 4 for again charg-
ing the car-reserveir, and such return will
close the port m, as the slide-valve K is then
in its normal position. .

The brakes are released by farther reducing
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the train - pipe pressure, closing the slide- - -

valve K, with its port o, to pass and close the 3

port m, and bringing the passage or recess p
to-a point connecting the ports n and g, allow-
ing the air to- pass from the brake-cylinder
through the pipe Q into the chamber P, and
thence through the passages M, M', and I to ex-
haust throngh the port Q, and with the parts
in this position the spring I .is brought into
play to bold the slide-valve against further
descent by the striking of the shoulder on the
stem G against the second spring-coil, H'.

The bringing of the ports » and ¢ into com-
munication through the passage or recess p al-
lows the air in the brake-cylinder to vent to
the atmosphere and release the brake, and in
case it is not desired to release the brakes en-
tirely the restoration of the train-pipe press-
ure will send the slide-valve home or to its
normal position in the manner already de-
seribed, holding the brake pressure to'any ex-
tent desired.

The brakes are seb to a full pressure by still
farther reducing the train-pipe pressure until
the passage or recess p passes the ports and
q for the valve K to close such ports and have
its end pass the port &, which is done by rea-
son of the port » of the valve K’ connecting
with the port u, allowing the car-reservoir air
under pressure to pass into the chamber S be-
low the piston or movable wall thereof, pro-
ducing a counterbalancing-pressurc on the
under side of the piston U’ sufficient to over-
come the pressure on top of the piston, so that
the train-pipe pressure on the.under side of
the valve w will raise such valve, allowing air
to pass direct from the train-pipe through the
pipe V into the chamber 8, and thence into
the chamber P, and through the pipeQ to the
brake-cylinder R, and on this occurring the
excess of the car-reservoir pressure over the
train-pipe pressure quickly lowers the piston
or movable wall of the ehamber D and opens
the port k& by the slide-valve K passing such
port, so that the car-reservoir air passes
through the portk and passages M M'into the
chamber P, and thence to the brake-cylinder
through the pipe Q, and with this open com-
munication it will be seen that the train-pipe,
car-reservoir, and brake-cylinder are in com-
munication, producing an equal pressure In
the train-pipe, chamber S, chamber P, brake-
cylinder R, car-reservoir O, and the connect-
ing-passages. The air passing from the pipe
'V into the brake-eylinder R reduces the press-
ure in the chamber D, lowering the piston I
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and valve K, which opens the port k. The
air from the reservoir O will flow through the
passage M, chamber P, and pipe Q into the
brake-cylinder R, and theair in the train-pipe
having been greatly reduced by flowing into
the brake-eylinder R, the pressure in the cham-
ber 8'is below the reservoir-pressure, so that
on opening the port & the reservoir-pressure,
being greater than that in the chamber S, will
close the valve w; but if it should not, the
valve X acts to prevent the flow of air to the
train on opening the port %, and if the valve
w i3 not closed the flow of air from the pas-
sage M to the chamber S will not be objec-
tionable to the perfect working of the parts.
The parts when in this condition will have
the valves b and i seated by their respective
springs, and the pressure below the piston
or movable wall of the chamber D will then
act and seat or return the valves K and K,
closing the ports for the valve K and bring-
ing the passage S into communication with
the port u, so that the air in the chamber S
below the piston or movable wall of such cham-
ber will vent to the atmosphere through the
port u, passage s, -and port ¢, causing the ex-
cess of the train-pipe pressure on such piston
or movable wall to return the same and close
the valve w, allowing the car-reservoir to be
restored through the passages-a and e, as be-
fore described, and when the car-reservoir
pressure has been restored the brake can be
released by passing the valve K to that poing
communicating the ports # and ¢ with the pas-
sage p, which action of the valve K is had by
lowering the train-pipe pressure, as already
described, and if additional pressure is re-
quired in the brake eylinder it can be had by
moving the slide-valve K to bring the ports m
and o -into communication, as already de-
seribed.

The valve b scats downward, and there is -

no by-port for air-passage, thus insuring the
lowering of the pistonn or movable wall and
the slide-valve I{ and K/, producing a reliable
and certain action of the brake, and the valve
i, scating upward, insures the return of the
piston or movable wall and its slide-valves K
and K’ to their normal position, as the air
cainot pass to theear-reservoir until the valve
1 18 unseated by its stemn ¢ striking the cap or
end plate, L. o

In setting the brake, the grading-port o in
the valve K being small, the quick lowering
of the valve closes the port m almost instantly,
enabling the opening of the valve w to vens
the train-pipe air into an empty brake cylin-
der from the pipe V and ‘chamber S.

The valve w is held normally seated by the
train-pipe pressure on its piston or movable
wallin the chamber S; but when this valveisal-
lowed to rise by the excess of pressure on the
opposite side of its piston or movable wall the
train-pipeairand pressure will passdireet into
the empty brake-cylinder, and this is effected
by the counterbalancing of the train-pipepress-
ure on the piston by the admission of air and

pressure from the car-reservoir, and it will
also be seen that by exhausting or removing
the car-reservoir pressure from the piston the
train-pipe pressure will at once act on the pis-
ton and close the valve w with the closing or
return of the main valve, thus allowing the
car-reservoir pressure to be restored with the
brakes applied, and abt the same time no in-

terference 1s had with the release of the brakes
by the moving of the main valve to vent the

air from the brake-cylinder to the atmosphere,
and such release will not disturh in any man-
ner the controlling-valve w and its movable

‘piston.  This arrangement gives a guick ac-

tion for setting the brake and venting the
train-pipe air into a brake-cylinder and using
such air to set the brake rather than venting
the air to the atmosphere. The apparatus en-
ables the pressure in a car-reservoir to be re-
stored while the brake is set, which is a great
advantage, and in case of release of the brakes
the car reservoir is fully charged for again set-
ting. them, and, furthermore, by the employ-
ment of the main slide-valve and the piston-
controlled valve w the combined action of the
train-pipe pressureand the car-reservoir press-
ure can be had simaltaneously by applying
the brakes.

The valve X is provided to prevent the ex-
hausting of the air from the car-reservoir
through the pipe V in case of an accidental
parting of the train, which would preventthe
setting of the brakes from the car-reservoir
pressure.

What I claim as new, and desire to secure by
Letters Patent, is— ,

1. Tn a brake mechanism, the combination
of a train-pipe, a car-reservoir, a brake-cylin-
der, a chamber having communication with
the train-pipe, the car - reservoir, and the
brake cylinder, two slide-valves located and
operating in said chamber, o secondary cham-
ber kaving communiecation with the train-pipe,
brake cylinder, and car-reservoir, a piston or
movable wall located and operating in said
chamber, and a valve connected with said pis-
ton or movable wall and held seated by air-
pressure from the train-pipe on the piston
and opened by the admission of air-pressure
from the car-reservoir to overcome the trajn-
pipe pressure on the piston for the air-press-
ure from the train-pipe to act on the valve,
substantially as described. ,

2. In a brake mechanism, the combination
of a train-pipe, a car-reservoir, a brake-cylin-
der, a chamber communicating with the car-
reservoir, - brake-eylinder, and train-pipe, a
second chamber communicating with the train-
pipe,brake eylinder,and car-reservoir through
the first chamber, a2 movable piston or wallin
the second chamber controlling a valve be-
tween the train-pipe and brake cylinder, and
two slide-valves located in the first chamber
and operated by a piston in said chamber, one
of said valves at the initial travel of the piston
opening a port between the car-reservoir and
the brake-cylinder, and the further travel of
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the same valve cpening a communication be-
tween the brake-cylinder and atmosphere,
and a still farther travel of the same valve
closing such communication and opening a
communication through the other valve be-
tween the car-regervoir and the second cham-
ber containing the movable piston or wall to
overcome the train-pipe pressure on the pis-
ton and open direct communication between
the train-pipe and brake-cylinder, substan-
tially as set forth. .

3. In a brake mechanism, the combination

- of a slide-valve, a piston connected with the
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said valve, a chamber communicating with a
car-reservoir and a brake-cylinder, a second
chamber connected with the ecar- reservoir
through the first chamber and communicating
with the train-pipe and brake-cylinder, a mov-
able wall or piston in the said second cham-
ber, a valve connected with said movable wall
or piston and controlling communication be-
tween the train-pipe and brake-cylinder, and
a second slide-valve operated by the piston of
the first slide-valve, whereby the first slide-
valve controls the communication between the
car - reservoir and brake-eylinder and the
brake cylinder and atmosphere, and thesecond
glide - valve controls the communication be-
tween the train-pipe and the bralke-cylinder
direct by overcoming the train-pipe pressure

on the piston in the second chamber, substan-

tially as specified. ,

4, In a brake mechanism, the combination
of a train-pipe, a car-reservoir, a brake eyl-
inder, two slide-valves, a secondary valve
controlled by a piston moving in a chamber,
and a piston carried by a hollow stem having
at one end a valve seated downward and at
the other end a valve seated upward, each
held seated by a spring and operating, when
said piston is af its normal position, to have
the upper valve unseated and the lower valve
lifted to permit air to pass from the train-
pipe through the piston and hollow stem to
the car-reservoir, and with the preliminary
travel of the piston to have the upper valve
seat and prevent the passage of air {from the
train-pipe to the car-reservoir and the lower
valve seat and prevent the passage of air from
the car-reservoir to the train-pipe, snbstan-
tially as specified.

5. In a brake mechanism, the combination
of a train-pipe, a car-reservoir, a chamber
communicating with the -train-pipe and car-
reservoir, a brake-cylinder communicating
with said chamber, a slide-valve in said cham-
ber provided with ports controlling ports and
passages in the chamber connecting the car-
reservoir, brake-cyltinder, and atmosphere, a
second chamber connected with the car-reser-
voir through the first chamber, a slide-valve
in the first chamber controlling communica-

tion between the two chambers, a piston or

movable wall in the second chamber, a valve
connected with said piston and controlling the
communication direct between the train-pipe

and brake-cylinder, a hollow stem connecting
the slide-valves with the piston, valves for the
said stem seated upward and downward, and
springs to return the piston for the slide-
valves to its normal position, substantially as
set forth, and for the purposes specified.

6. In a brake mechanism, the combination
of a train-pipe, a car-reservoir, a chamber pro-
vided with ports and passages connecting the
car-reservoir and brake-cylinder and the
brake-cylinder and atmosphere, a piston in
said chamber, a slide-valve attached to said
piston and provided with a port and recess to
coact with the ports and passages of the cham-
ber, and springs for returning the piston,
whereby the first movement of the slide-valve
opens a port for the car-reservoir and brake-
eylinder by lowering the pressurein the train-
pipe, the equalization of the pressure through
the spring restores the piston and slide-valve
to normal position, holding the pressure on
the brake-cylinder and refilling the car-reser-
voir through the stem of the piston from the
train-pipe, a further reduction of the train-
pipe pressure moving the valve to open the
ports for discharging the brake-cylinder to
the atmosphere, a further reduction of the
train-pipe pressure closing such port, and-a
further reduction of the train-pipe pressure
moving the valve to open a port for increased
pressure between the car-reservoir and brake-
cylinder, and a quick restoration of the train-
pipe pressure returning the piston and valve
instantly to normal position, holding the press-
ure ou the brake-cylinder, substantialiy as set
forth, and for the purposes specified.

7. In a brake mechanism, the combination
of a train-pipe, a car-reservoir, a brake-cyl-
inder, a chamber connected with the train-
pipe, car-reservoir, and brake-cylinder, a pis-
ton, and twoslide-valves located in said cham-
ber, one of said slide-valves controlling the
connection between the car-reservoir and
brake-cylinder, and the other of said slide-
valves controlling a port from its chamber to
a second chamber, a piston in said second
chamber, and a valve attached to said piston
and controlling the supply from the train-pipe
to the brake-cylinder, said valve being closed
by train-pipe pressure on the piston and raised
by train-pipe pressure on the valve when said
pressure on the piston is overcome by air ad-
mitted from the car-reservoir, substantially as
set forth, and for the purposes specified.

8. Tn a brake mechanism, the combination
of the cap L, passage M, passage M, and ports
I m n q, with slide-valve K, port o, and recess
p, substantially as and for the purposes speci-
fied.

9. In a brake mechanism, the combination
of a piston or movable wall, a stem, G, having
a passage, «, and stem I, having a passage, ¢,
with the valve b, valve ¢, and eap L, substan-
tially as and for the purpose specified.

10. In a brake mechanism, the combination
of the slide-valve K’, having port » and recess
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8, with the chamber 8, ports ¢ and u, a piston
or movable wall, valve w, and pipe V, sub-
stantially as and for the purpose specified.

11, In a brake mechanism, the combination
of the slide-valve X', having the port i and re-
cess s, with the chamber S, ports ¢ and «, a
piston or movable wall, a valve, w, a connect-
ing-pipe, V, and a valve, #, substantially as
and for the purpose specified.

12. The chamber D, connecting-pipe N, car-
reservoir O, slide-valve X', having a port,
and a piston or movable wall in the chamber
D, in combination with the chamber S, port «,
a movable wall or piston 'in the chamber S
controlling a valve, w, and a valve, , for op-
erating the brake in case of parting of the
train-pipe, substantially as specified.

13. In a brake mechanism, the combination
of a chamber or casing, S, having connection
with a brake-cylinder, a valve, w, which opens
toward the brake-cylinder and controls com-
munication between the chamber S and the
brake-cylinder, a piston or diaphragm, T, a
piston-rod, U, and a pipe, V, communicating
at one end with the chamber S and at the
other end with a train-pipe, a car-reservoir, a
chamber, D, and a port, %, in the wall of the
chamber 8, through which air ean be admitted
to the under side of the piston, substantially
as and for the purpose specified,

14. In a brake mechanism, the combination
of a train-pipe, a car-reservoir, a brake-cylin-
der, a valve-chamber, D, a slide-valve in said
chamber D, a chamber, 8, a piston, U, and a

valve, w, held seated by air on the piston U’
and actnuated by air-pressure from the train-
pipe when by the admission of air from the
car-reservoir to the under side of the piston
the effect of the air from the train-pipe upon

‘the upper side of the piston has been neuntral-

ized, substantially as specified.

15. In a brake mechanism, the combination
of a train-pipe, a car-reservoir, a brake-cylin-
der, a valve-chamber, D, a slide-valve in said
chamber operated by the piston I, a port, m,
opened and closed by the preliminary travel
of the piston, ports n, recess p, and poré ¢, for
opening communication between the brake-
cylinder and atmosphere, ports 7 and » to open
commanication between the chamber D and
the chamber S, passage s and port ¢ to open
communication between the chamber S and
the atmosphere, and port & to open communi-
cation betweenthe car-reservoir and the brake-
cylinder, substantially as and for the purpose
specified.

16. Ina brake mechanism, a valve-chamber,

D, provided with ports &, m, n, ¢, r, and i, a

slide-valve having passages p and s, a piston,
T, a hollow stem, I, and valves b and ¢, in
combination with a chamber, S, provided with
a port, u, valve w, piston U, and pipe V, sub-
stantially as and for the purpose specified.

HARVEY S. PARK.

Witnesses:
HARRrY T. JoNEs,
0. W. Bonp.
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