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UNITED STATES

PATENT OFFICE.

HARVEY S. PARK, OF CHICAGO, ILLINOIS.

AIR-BRAKE.

SPECIFICATION formmg part of Letters Patent °No 407,445, dated J'uly 23, 1880,

Application filed December 3, 1888, Rerial No. 292,471

(No model,)

To all whom it may concern: -
Be it known that I, HARVEY S. PARK, a

citizen of the United States, residing at Chi-
cago, in the county of Cook and State of Illi-

nois, have invented certain new and useful
Improvements in Air-Brakes; and I do here-
by declare that the following is a full, clear,

and exact description of the mventlon 'which
will enable others skilled in the art to which
it pertains to make and use the same, refer-
ence being had tothe accompanying drawings,

forming a part hereof, in which—

Figure 1 18 a 10nﬂ‘1tudma,1 section showi ing
the main valve and its piston, the valve con-
trolling the passage of direct train-pipe press-
ure to the brake-cylinder and its piston, the
train-pipe, the brake-cylinder, and the car-
reservoir; Fig. 2, a vertical longitudinal sec-
tion through the main valve; Fig. 3, a detail
showing the arrangement of passages and

ports in the casing for supplying air from the

train-pipe through the main valve to the car-
reservoir, and for operating the piston of the
valve controlling the passage of air from the
train-pipe direct to the brake-cylinder; Kig.
4, a detail, being a face view of the valve f01

. eontrollmn* the pls‘ron of the valve for the di-

rect passage of air from the train-pipe to the
brake-cylinder; Fig. 5, a face view of the
valve controlling the passage of air from the
car-reservoir to the brake-cylinder; Fig. 6, a
cross-section through the valve; Fig. 7, a lon-

citudinal section showing the valve control-
ling the passage of air from the train-pipe di-

1ec13 to the brake-cylinder.

Thisinventionrelatesto air-br akes in which

a valve operated by a piston controlled by
train-pipe pressure is employed for admitting
air from an auxiliary reservoir on the car to
a brake-cylinder for applying the brake and
for venting the brake-cylinder to release the
brakes, and a second valve operated by train-
pipe pressure to open direct communication

‘hetween the train-pipe and the brake-cylin-

der for applying the brake by direct action
of the train-pipe pressure is employed.

The object of the invention is to improve

the construction and operation of the means
employed for admitting train-pipe pressure
to the car-reservoir and for operating the
valve which controls the direct communica-
tion between the train-pipe and the brake-cyl-

I inder; to improve the construction and opera-

tion of the main valve and its actuating-pis-
ton; to improve the construction and opera-

tion of the valve controlling the direct com-

munication between the train-pipe and the
brake-cylinder; to improve the construction
of the valve in regard to drainage, and to im-
prove, generally, the construction of the valve

‘a8 a whole.

In the dmmnﬂs A 1eplesentb the train-

| p1pe

B is a pipe leading from the train-pipe to
the valve, and this pipe B is provided with a
shut-off cock a, by means of which the brake

apparatus of any one carcan be cut outin case-
of a failure of the valve to perform its work,

or for other cause; and the pipe B is provided
with a union b, by means of which the valve
can be taken down or removed from the car
without taking down the train-pipe, to do
which all that is requiredis to disconnect the
pipe B by unserewing the union, thereby
disconnecting the valve from the train-pipe.

C is a chamber into which the pipe B leads

55

00

75

through a port ¢, and, as shown, the connee-

tion between the pipe B and the port or pas-
sage cis had by an elbow-coupling B’ and a
pipe b’, which screw-threads into the elbow-
couplmo* B’ and the port or passage c.

D is a shell or casing surrounding the cham-
ber C, and through the wall of which the port
or passage c 18 made so that when the valve
is in place on the car the port or passage c
will be at the bottom or under side of the
shell or casing, bringing the connecmnn-plpe
B on the under side of the chamber C.

E is the shell or casing for the main valve,

formed with which is the shell or casing D.

F is the chamber inclosed by the shell or

casing E, and in which Is located the main

valve and its piston. The chamber C has a

port d leading into a passage e of the wall or

casing K, which passage, through a passage f,
communicates with the chamber F, so that a
communication is had between the chambers

C and E and through the pipe B with the

train-pipe A, by which airfrom the train-pipe
passes th101wh the pipe D into the chamber
C, and thence through the passages d, e, and

f into the chamber I I

G is a cap or cover for closing the end of
the chamber K,which cap hasa flan ge, through
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which and a flange on the end of the wall or
casing X bolts ¢’ pass for securing the cap G
in place, and the joint between the wall or
casing K and the cap or cover (= 18 made alr-
tight by a suitable packing g.

I1 is a chamber in the eap or cover G.

I is a resisting-spring located in the cham-
ber II, and against which the main piston
abuts when the main valve is lowered to the

limit of its 1nitial movement for a grading

pressure, and the further lowering of the main

valve depresses the spring I for its reaction

to assistin returning the piston on therestora-
tion of the tlam-—plpe pressure.

J 18 a circular disk or plate having a cen-
tral hub projecting beyond the face of the
plate, which hub engages the spring L.

K is a circular plate or disk corresponding
to J, and having a central hub, through which
1s a screw-threaded hole coinciding with a
screw-threaded hole in the plate or disk J.

Lrepresents cup-leathersforming a packing
and secured between the disks or plates J and
K, and these parts J, K, and L form the pis-
ton for the main valve. |

M is a stem onto which the disks or plates
Jand K are screwed to compress the cup-
leathers L between them, as shown in Fig. 1.

N is a head screw-threaded onto the end of
the stem M, as shown in Fig, 1. The hub or
center of the plate or disk J has a passage )
leading into a chamber /i in the end of the
stem M, which passage is controlled by a valve
ton a stem ¢/, and is held to its seat by a
spring ¢/ around the stem 72’ in the chamber
I/, and leading from the chamber /i’ in the
stem M is apassage, which leads into a cham-
ber 7’ in the end of the stem M,and from this
chamber 7* a passage & leads through the
head N,with which passage k side passages &’
conmmunicate, and the passage & is controlled
by a valve [ on a stem !/, and is held seated
when the main valve is lowered by a spring

I’ around the stem V' in the chamber 7, and

the valve ['is opened when the main valve is
in its normal position by the engagement of
the stem (" with the cap or cover of the shell
or casing K, as shown in Fig. 1.

Thevalve 2 seatsin the direction of the cap
or cover G and against train-pipe pressure,
and the valve [ seatsin the opposite direction
to the valve 7, and in use, after the main valve
has been returned by an increase of train-
pipe pressure below its piston, such pressure
bemg oreater than the pressure in the cham-

ber 7./ on the back of the valve 7, such valve

will be opened, allowing the train-pipe press-
ure to passthrough the opening /2 in the cham-
ber /', and thence through the passage j in
the chamber 7/, and as the valve [ is opened
by the contact of ifs stem !’ with the end wall
of the chamber It the pressure will pass into
the chamber If from the chamber 3’ through
the passages o and &7, and from the clmmber

It the air will pass tothe car-reservoir through

a suitable pipe, recharging such reservoir,
and when the pressure in the car-reservoir

|
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and train-pipe is equalized a corresponding
pressure will exist in the chamber 7/, passage
7, and chamber 7/, by which the valve ¢ will
be seated, and such valve will be held seated
by the action of the spring 2"’. The valve !
is seated and held seated, when the main
valve and its piston are lowered, by the ac-
tion of the spring /’/, and when the valve and
piston are lowered the valves 72 and{ are both
closed, closing the passage-way through the

70
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stem M ag,'ainst the admission of train-pipe

pressure

Oisa cap or cover for closing the end of
the chamber F and the chamber C, and be-
tween which cap or cover and the end of the
shell or case D E is a suitable packing m to
make an air-tight joint. Asshown, the shell
or case D E has a flange for &ttachuw the cap
or cover O by means of suitable bolts or oth-
erwise.

P is a pipe leadmg from the chamber K to
the car-reservoir. This pipe passes through
or enters an opening therefor in the cap or
cover O, so that the pipe P leads from the
chamber I at the bottom line of such cham-
ber, as shown by the dotted line in Ifig. 2.

QQ is the car-reservoir, of the usual construe-
tion, and secured to the car in the nsual man-
ner.

R is a slide-valve controlling the admission
of air from the car-reservoir  through the
pipe P and chamber I to the brake-cylinder,
and this valve also controls the venting of the
air from the brake-cylinder to the atmos-
phere. The valve R 1s connected to the pis-
ton-stem M by anarm R’, the end of which en-
ters an opening 7/ in the boss or hub # on
the inside of the valve R, through which boss
or hub a pin o passes, which pin passesthrough
a slot p in the end of the arm R’ and around
the arm R’ is a spring ¢, one end of which
abuts against the stem M and the other
against the boss or hub », by means of which
spring the acting face of the valve R is held
to its seat against the face of the shell or case
E. The slot » permits of & movement of the
valve R facewise for the spring q to hold it
properly seated,and the opening n’ is slightl
longer than the width of the end of ‘Lhe arm
R/, so as to permit a slieht movement of the
piston before acting to move the valve IR.

S 1s a passage in the wall or shell B and
continued 1n the cap or cover O. This pas-

sage S communicates with the chamber I1 by
a 1)01t s, and the valve R has a port 7 2, by
means of "which, when the valve is lowered,
communication 1s established between the
chamber I and the passage S when the ports
r " and port s are in line, admitting car-res-
ervolr pressure into the passage S to enter
the brake-cylinder and apply the brakeswith
a grading pressure. The passage S commu-
nicates Wlth the atmosphere when the valve
R 18 at 1ts normal position by means of a port

¢, which communicates with a passage, which’

passage communicates with a port », passing
through tho wall or shell E, as E:hown in Kig.
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1. The valve R, with its ports » 7’ and paS-'} held in a direct line of travel, maintaining

sage U, is shown in Fig.5. The ports r» »" are
in such relation to the port s that when in
communication therewith the passage u will
have passed the port ¢, closing the passage of
the air to the atmosphere for the car-reser-
voir pressure to apply the brake. |

T is a eap or cover attached to the cap or
cover O in line with the chamber C by bolts
1/, which bolts can also pass through the cap
or cover O, for attaching such cap or coverto
the end of the cylinder or shell D E.

U is a chamber in the cap or cover T and
communicating with the passage S by a pas-

sage 1w, |
V is a pipe screw-threaded into the cap or

cover G to communicate with the chamber U

and leading from the chamber U to the brake-
cylinder.

W is the brake-cylinder, having therein a
piston W’ for operating the brakes as usual.

X is a passage in the cap or cover G, com-

municating with the chamber I back ot the
piston in such chamber. |
Y is a chamber or passage in the cap or

cover (3, standing at right angles to the cham-

ber I and communicating with such cham-

ber, and with which passage or chamber Y

the passage X communicates.
7 is a screw-threaded plag for closing the
outer end of the passage or chamber Y, and

this plug Z has therein a blow-off cock z, as
The passage X 1s in line

shown in Fig. 2.
with the bottom of the chamber I, and the
passage or chamber Y standsdownward when
the valve is in place on the car. 'The passage

X allows the drip from condensation to pass

from the chamber F back of the piston, thereby
preventing any accumulation of the condensa-
tion in the chamber F at this point, and con-

sequently preventing any sticking of the pis-

ton from the freezing of the condensation,
and in case the chamber or passage Y be-
comes filled with the condensation the blow-
up cock is opened andthe chamber blown out
and cleared, and if the condensation should

-be frozen in the passage or chamber Y, clos-

ing such chamber and the passage X, the
plug Z can be removed and theice in the pas-
sage or chamber Y removed by chiseling or
otherwise to clear the chamber or passage Y

and open the passage X, and when the ice 18

removed the plugZ can be screwed again into
place. |

11 are arms running out from the stem M
on opposite sides in line one with the other,
and at right angles to the arm R’. Each arm

1,at its outer end 2, 1s squared on opposite |
sides, and these square ends enter grooves 3

in the inner face of the wall or casing K, and
that portion of the chamber I’ in which the
valve R is located and in which the grooves 3
are formed is of a less diameter than that
portion of such chamber in which the piston
operates, as shown in Figs. 1 and 2. The
arms 1, with their square ends 2 and the

the valve R in its line of travel for its ports
and the ports which coact therewith to align
properly one with the other. S

4 is an arm projecting out from the stem M
on the opposite-side to and in line with the
arm R/, |

5 is a slide-valve attached to the arm 4 by
a boss or hub n, having an opening n’ to re-
ceive the end of the arm 4, in which is a slot

p for the passage of a pin o in the manner

similar to the attachment of the valve R to
its stem R/, except that the opening " isnot
enlarged, and the valve 5 is held to 1ts seat
by a spring g in a similar manner to the valve
R. The acting faceof the valve 5has therein
a passage 6, which communicates when the
valve 5 is in its normal position with a port
7, leading through the wall or case E to the
atmosphere, and also communicating with a
port 8, leading into the chamber C back of a
piston in such chamber, as shown in Iig. 1.
The piston in the champer C is formed of a
disk 9, having a stem 10, between which disk
9-and a.disk 12, screw-threaded onto the stem
10, is a cup-leather 11, which forms the pack-
ing for the piston. The stem 10, at its outer
end, has secured thereto a valve 13, the act-
ing face of which has a flange or rib to seat
on a gasket = between the caps or covers O
and P, and through this gasket  and the
cover O is a passage 14, which is closed by
the valve 13, and by which communication is
had between the chamber U and the chamber
15 in the cap or cover O, which opens into the
chamber C, and across the chamber 15 is a
bar 16, through which the stem 10 passes, and

by which the stem 10 is guided in a direct

line of travel. A spring 17 is located be-
tween the bar 16 and the disk 12 for return-
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ing the piston and holding the valve to its .

seat, as shown in Fig. 1. A port 18leads from
the chamber C into a passage 19, and from
this passage 19 a port 20 leads to the chamber
IF, but does not communicate with such cham-
ber by reason of the valve 5. The valve 5
hasin its acting face the passage 21, by means
of which, when the valve 5 is lowered, com-
munication 18 established between the ports
8 and 20 for air to pass from the chamber C
in front of the piston through the port 18,
passage 19, and ports 20 and 8 into the cham-
ber C back of the piston, thereby equalizing
the pressure on both sides for the train-pipe
pressure to open the valve 13 and allow air
to pass direct from the train-pipe to the brake-
cylinder. |

- The connecting-pipe B enters the chamber
C on the under side of such chamber, so that
all water of condensation formingin the cham-
ber C will flow into the pipe B, thus avoiding
1ce 1n cold weather and preventing the acecu-
mulation of water in the chamber C in damp
weather.
water of condensation by the passage X,
through which the condensation can escape

grooves 3, form guides by which the piston is | into the chamber or passage Y to be blown

The chamber Fis kept clear of the .
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off by the cock z, thus preventing.the accu-

mulation of the water of condensation in the
chamber If back of the piston, and such aceu-
mulation in the chamber F in front of the
piston 1s prevented by locating the car-reser-
voir supply-pipe P at the bottom line of the
chamber If and in line with one of the grooves
3, so that the water of condensation will en-
and flow into the pipe P to
pass to the car-reservoir, Itwill thus be seen
that the valve is kept entirely free and clear

from water of condensation, thereby avoiding

any freezing of the valve in cold weather and
preventing the accumulation of the water of
condensation in damp weather.

The cap G, attached to the end of the wall
or casing E by bolts, permits t
the cap or cover & for access to be had to the
chamber If to take out the main piston and
1ts valve for the purpose of repairs or for any
other purpose, and by locating the valve to

work on the sides of the chamber I, with the
water of condensation free to escape, the stick-

ing of the valve in cold weather is avoided,

asicecannotformaround and underthe valve.

The chamber F, formed with a larger bore at

its piston end, leaves a surface at the valve
end for 1'eseating the valves R and 5 without
changing the bore of the piston end of the

chamber, thereby enabling the valves to be
reseated without trouble and with but little

expense.
T'he cap or cover I, W].l;h its chamber U,

and the cap or cover O, with its passage 14
and chamber 15, furnish a communication be-
tween the chamber C and brake-cylinder,

which 1s controlled by the valve 13, and also
permits of the proper location of the valve 13,
and the gasket @, held in place between the
covers T and O, nmkes an air-tight joint for
preventing the escape of air at this point, and
also furnishes a seat for the valve 13, by which
the escape of air around the valve is wholly
prevented, thereby stopping leakage around
the valve 13, and by providing the bar 16 a
ouide 1s had for the stem 10 of the piston and
a means provided for placing the spring 17
around the stem 10, so as to act properly, and
the locating of the spring 17 around the stem
10 is had without any inconvenience, as all
that is required 1is to place the spring around
the stem and pass the stem through the bar
16 and screw onto its end the Valve 13,

The valve 5 may be called a “balﬂmee-.

valve,” ds the pressure on both of its faces is
approximately equal when the valve is in its
normal position; but with the valve R it is
different, as when the valve 1s at 1ts normal

- position no pressure will be on its front or

.60

acting face, while car-reservoir pressure is on
its back face, tending to hold the acting face
of the valve closely toits seat, and in case the
piston should stick from any cause the valve
R, hugging its seat closely, might prevent the
qmck action of the ])1‘313011, .fmd to overcome
this objection the slot »’is longer than the

the removal of

the opening

407,445

slight movement of the piston without affect-
Ing the valve, by which movement the stick-
ing of the piston alone is all that is required

‘to be overcome, so that a quick start of the

piston can be had. |
The operation is as follows: The train-pipe
and car-reservoir, when the car-reservoir is
fully charged, will be at an equal pressure,
and the corresponding pressure is in the
chamber C in front of the piston, while the
pressure back of the piston is that of the at-
mosphere, by reason of the communication
had through the passage 6 and ports 7 and 8.

A reduction of the train-pipe pressure will

produce a corresponding reduction in the
chamber F back of the piston, as with the re-
duction of the train-pipe pressure the press-
ure in the chamber If will pass out through
7, passage e, and opening d into
the chamber C, thence out at the train- -pipoe
through the pipe B, a few pounds of reduc-
tion in the train-pipe pressure producing a

corresponding decrease of the pressure on the

back of the piston in the chamber If, by which
the car-reservolr pressure will act on the front
of the piston and force it down for the disk J
to abut the spring I, at which time the port
r 7" lines with the port s, for the reservoir-
pressure to passfrom the chamber I into the

( passage S, thence through the passwe w into

the chamber U, out thmumh the pipe V into
the bmke-eylinder W, applying the brakes
with a grading pressure. The restoration of
the train-pipepressure returns the piston toits

| normal position by the pressure passing from

the train-pipe through the pipe B, chamber C,
opening «, passage e, and opening £, into the
chamber I back of the piston in such cham-
ber, and such restoring of the train-pipe
pressure by the return of the piston carries
the valve IR back to 1ts normal position, clos-
ing the port s, and, through the passage u,
bringing the ports { and v into communica-
tion for the brake-cylinder to vent to the at-

| mosphere by the pressure passing from the
brake-cylinder into the chamber U by the

pipe V, thence into the passage S by the pas-
sage v, mld thence to the atmosphere through
the port ¢, passage u, and port v. This set-
ting of the brakes to a grading pressure has
no effect on the valve 13, which controls di-
rect communication between the train-pipe
and brake-cylinder, as for a grading pressure.
The piston in the chamber F in applying a

7¢C
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grading pressute 1s not lowered sufficient for

the passage 21 to connect the ports 20 and 8to

equalize the pressure on both sidesof the pis-.

ton in the chamber C, so that forordinary grad-
ing the valve 13 does not come into operation.
The valve 13 1s actuated by reducing the
train-pipe pressure to bring “the passage 21
into communication with the- ports 20 and §,
for the pressure in the chamber (! in front of
the piston in such chamber, to pass back of
the piston through the port 18, passage 19,
ports 20 and 8 into the chamber C, equ&hxmw

width of the end of the arm R’ , allowing a | the pressure in the chamber C on both sides
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of the piston, for the train-pipe pressure to
act against the valve 13 and open said valve

for the train-pipe pressure to pass through

the pipe Bintothe chamber C, and out through
the chamber 15 and passage 14 into the cham-
ber U to enter the brake-cylinder W by the
pipe V. This venting of the train-pipe press-
ure direct to the brake-cylinder is only sufii-

cient to reduce the pressure in the chamber
F for the car-reservoir pressure to act on the

piston in the chamber F and lower such pis-
ton to bring the valve R below the -port s,
when the car-reservoir pressure, entering the

passage S to pass tothe brake-cylinder, as be-

fore described, entering the chamber U, will
act on the valve 13, and, with the spring 17,
will seat such valve against the train-pipe
pressure, closing the direct communication
between the train-pipe and the brake cylin-
der. It will thus be seen that the train-pipe
pressureisvented to the brake-cylinderdirect
until the pressure in the chamber I has been
reduced to lowerthe valve R below the port s,
when the car-reservoir pressure is admitted
to the passage S 1o continue applying the
brakes for an emergency-stop, and the ad-
mission of this car-reservoir pressure also
closes down the valve 13, shutting off the di-
rect passage of pressure from the train-pipe
to the brake-cylinder. |

The restoration of the train-pipe pressure
to return the piston in the chamber I charges
the car-reservoir anew, as on the return of the
piston the stem I’ engages the cap or cover O
and opensthe valvel and the valve ¢ is opened
by thetrain-pipe pressure,so that alr can pass
from back of the piston into the chamber I
in front of the piston, and thence to the car-
reservoir, until the pressure in the car-reser-
voir and train-pipe is equalized, when the
Spl‘ing 2" seats the valve 4 to stop the flow of
a1r. '

The lowering of the piston.in the chamber

I' sufficient to set the brakes for an ordinary
stop should be effected by a reduction of two
or three pounds of pressure in the train-pipe,
at which point the piston will abut against
the spring I for the ports », 2/, and s to be In
communication, and for this operation the
valve 5 performs no work, and after applying

‘the brakes for an ordinary stop the traln-pipe

pressure is restored, returning the piston and
venling the brake-cylinder to release the
brakes, as already described. The venting
of the train-pipe pressure directto the brake-
cylinder for an emergency-stop, and then clog-
ing the valve controlling the direct train-pipe

pressure by the action of the car-reservoir |

pressure, causes a reduction in the train-pipe
pressure only sufficient to lower the piston in
the chamber F to the extent required for the

operation of the valve R, so that the train- |

pipe pressure is only reduced to this extent,
and by thus venting the train-pipe pressure
direct for each valve the valves on the preced-
ing car become in effect an engineer’s reliet-
valve for the succeeding cars, thereby venting

the train-pipe pressure on all the cars almost
simultaneously, thereby dispensing with the

flow of pressure through the train-pipe to the

engineer’s valve for a reduction, as has here-
tofore been required in the use of ordinary
air-brakes. This result of making each valve
an engineer’s valve, so that each car willvent

its succeeding car, is had by venting the train-

pipe pressure direct to the brake-cylinderonly

sufficient to lower the valve R for the car-

reservoir pressure to pass to the brake cylin-
der and equalize the brake-cylinder, car-res-
ervoir, and train-pipe pressure, thereby clos-
ing the valve 13. It will be seen that by the
use of this valve a perfect grading system is
had without bringing into use the emergency-
ports proper, and when the emergency-ports
are brought into use the valve 13 controls the
reduction in the train-pipe pressure t0 pro-
duce the best results by only venting suffi-

cient train-pipe pressure to bring into action

the emergency-ports, and a simultaneous ac-
tion is had for all of the valves on the train
by making each valve 13 perform the office of
an engineer’s valve in effect for the succeed-
ing valve, and by preventing accumulation
of the water of condensation and avoiding
freezing the liability of sticking is overcome.

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

1. In a brake mechanism, the combination

of a train-pipe, an interposed chamber be-
tween the train-pipe, brake-cylinder, and
main-valve chamber, a pipe leading from the
train-pipe to the interposed chamber, a pas-
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sage leading from the interposed chamber to -

the main-valve chamber outside of the main-
valve piston, a passage leading from the 11~
terposed chamber to the brake-cylinder, and
a valve controlling the passage from the in-
terposed chamber to the brake-cylinder and
operated by train-pipe pressure, substantially
as and for the purposes specified.

9. In a brake mechanism, the combination

of a train-pipe, an interposed chamber be-

105

I1O

tween the train-pipe, brake-cylinder, and .

main-valve chamber, a pipe leading from the
train-pipe to the interposed chamber, a Das-

sage leading from the interposed chamber to

the main-valve chamber outside of the main-
valve piston, a passage leading from the in-
terposed chamber to the brake-cylinder, a
valve controlling the passage from the inter-
posed chamber to the brake-cylinder, a piston
in the interposed chamber for operating the
valve of the passage to the brake-cylinder,
ports and passages leading from the inter-
posed chamber to both sides of the piston
therein, and a valve controlling said ports and
passages, substantially as and for the pur-
poses specified.

3. In a brake mechanism, the combination
of a train-pipe, an.interposed chamber be-
tween the train-pipe, brake-cylinder, and
main-valve chamber, a pipe leading from the
interposed chamber to the train-pipe, a pas-
sage leading from the interposed chamber to

115

120

125

130



10

20

25

30

35

40

45

50O

the main-valve chamber outside of the main-
valve piston, a passage leading. from the in-

terposed chamber to the brake-cylinder, a

valve controlling the passage from the inter-
posed chamber to the brake-cylinder, a pis-
ton in the interposed chamber for operating
the valve for the brake-cylinder passage, ports
and passages leading from the interposed

chamber on both sides of the piston, a valve
controlling such ports and passages, and a
piston in the main-valve chamber, operating

the valve for the ports and passages, substan-
fially as and for the purpose specified.

4. In a brake mechanism, the combination
of a main-valve chamber lying horizontal, a

cap or cover for the end of the main-valve”

chamber, a vertical discharge-passage in the
cap or cover, and a horizontal passage lead-
ing from the main-valve chamber in line
with the bottom thereof to the vertical dis-
charge-passage in the cap or cover for drain-
ing the main-valve chamber, substantially as
speecified.

5. In abrake mechanism, the combination
of a main-valve chamber lying horizontal, a
cap or cover for the end of the main-valve
chamber, a vertical discharge-passage in the
lower side of the cap or cover, a horizontal
passage leading from the main-valve cham-
ber in line with the bottom thereof to the
discharge-passage in the cap or cover, and a
plug for closing the discharge-passage in the
cap or cover and provided with a blow-off
cock, substantially as and for the purposes
Specified. |

0. In a brake mechanism, the combination
of a main-valve chamber, a pipe leading from
the under side of the main-valve chamber to a
car-reservoir, and a passage in the wall of the
main-valve chamber for preventing water of
condensation from accumulating in the main-
valve chamber in front of the piston therein,
substantially as specified. | |

7. The train-pipe A, pipe B, and interposed
chamber C, in combination with the passage

d e f and chamber I, substantially as and

for the purpose specified.

3. The train-pipe A, pipe I3, union 0, and
chamber C, in combination with the passage
d e f and chamber It, substantially as and
for the purpose specified.

407,445

9. The train-pipe A, conneecting-pipe B, in-
terposed chamber C, passage d e f, and cham-
ber IY, in combination with a piston in the
chamber C, piston-stem 10, valve 13, passage
14, and chamber 15, substantially as and for
the purpose specified.

10. The chamber C, stem 10, a piston on

the stem 10, valve 13, and gasket x, in combi-

nation with the passage 14, chamber 15, bar

16, and spring 17, substantially as and for the

purposes spectfied. |
11. 'The chamber C, stem 10, and piston on
stem 10, valve 13, and passage 14,in combina-

tion with the chamber U, chamber 15, gasket

x, and bar 16, substantially as and for the
purposes specified,

12. The chamber I, lying horizontal, and
end cap or cover G, having the vertical dis-
charge-passage Y, in combination with the
horizontal passage X in line with the hottom

of the chamber If, and the plugZ, closing the

passage Y, substantially as and for the pur-

poses specified. |
15. The chamber I and groove 3, in combi-

nation with a pipe P,leading from the chamber

I at the under side thereof, for drainage pur-

poses, substantially as specified. |
14. The wall orcasing K and chamber I, in
combination with a piston traveling in the
chamber I, and having a piston-stem M, the
arm R’ and valve R, the arm 4 and valve 5,

and the arm 1, having the ends 2 traveling in

the grooves 3, for maintaining the travel of the
‘alve and piston in.a straight line, substan-
tially as and for the purposes specified.

15. In a brake mechanism, the combination
of a mam-valve chamber, a piston in said
chamber, a piston-stem, an arm projecting
from the piston-stem, and a valve controlling
the passage of air from the car-reservoir to
the brake-cylinder, and having a slot larger
than the width of the stem-arm entering

-thereinto for enabling the piston to move

slightly without moving the valve, to over-
come any sticking of the piston, substan-
tially as specified.

HARVEY K. PARK.
Witnesses:

O. W. BOND,
H. B. HALLOCK.
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