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UNITED STATES

PATENT OFFICE.

GEORGE WESTINGHOUSE, JR., OF PITTSBURG, I’ENNSYLVANIA.

IMPROVEMENT IN STEAM-POWER BRAKE DEVICES.

8pecification forming part of Letters Patent No. 88,920, ﬂnted April 13,1869; reissue No. 8,504, dated
July 29,1873; application filed May 26,1573, ’

To all whom it may concérn:

Be it known that I, GEORGE WESTING-
HOUSE, Jr., of Pittsburg, in the county of Al-
“legheny and State of Penusylvania, have in-
vented a new and useful Improvement in

Steam-Power Brake Devices; and I do hereby:

declare the following to be a full, clear, and
exact description thereof, reference being had
to thé.actompanying drawing, making a pars
of this specifieation, in which—

Figure 1 shows, by a side elevation, partly
jn section, my iimprovement as mouuted on
and applied to an ordinary platforin-car. Fig.
2 is a sectional plan view, as formed by a hori-
zontdl plane passing through the brake-cylin-
der, just below the body of the ear. TFig. 3 is
a vertical, and Tig. 4 is a cross, section of the
three-way coek, by which I.adinit or cut off
the supply of air to the brake. Fig. 5 isan

- outside perspective view; and Fig. 6is alongi-
tudinal section in perspective of my improved
coupling for uniting the brake-pipes of con-
tignonas cars.

" Like letters of reference indicate like parts
in each. -

Mgy-invention relates to the construction of
a power car-brake for railway cars or other
like vehicles, to be operated by compressed
air or other elastic compressible fluid; and the
nature of it consists in combining the elements
of a system of car-brake apparatus, and in the
construction of deviees forming a part of the
same, substantially ‘as hereinafter set forth
and claimed.

To enable others skilled in the art to make
amnd use my invention, I will proceed to de-
acribe its construction and manuer of use.

In Figure 1 of the drawings, a@ representsa
platform-car,on which is mouuted an aaxiliary
engiue, a' a/, a feed-water-pumping cylinder,
¢, anair-pump, o, and an air-reservoir, d. A

single piston-rod counection, ¢ ¢/, may answer |

for both pumps, or one piston:rod may lead
from the cylinder o’ of the auxiliary engineto
the feed-water pumn) ¢, and another to the air-
pamp o. In either case the operation wouald
be the same. b is a steam-pipe leading from
‘the ocomotive-boiler to the auxiliary engine
o’ a'. A water-pipe extends from the water-
tank on the ténder to the pumping-eylindet ¢,

and, hy a piston. werking therein, water is fed -

by a set-serewy n',

through the pipe ¢ to the -boiler. The air--
pump o has the usual valves, and wurks on

the principle of the ordinary air-pump and

compresses the air into the reservoir d. Fach

of these cylinders is fitted with the valves und

cocks necessary to its successful op ration..’
From the reservoir d an air-pipe, i, leads along
under the cars of the train, the communica-
tion throngh .the pipe from the reservoir be-
ing opened and closed by a three-way cock, Z,
presently to be described. At any conven-
ient point on or under each car of the traina
brake-cylinder, m, i3 attuched, having a pis-
ton, r, working closely thévein. A branch pipe,
#, leads from the main pipe i to eaeh brake-
cylinder m opening into it back of the piston
7. - The piston-stem m’ plays through the op-
posite end .of the brake-cylinder m, and, at
its outer end, may be bifurcated so as'to’op-
erate against the brake-lever »/, or an adjust-
able Difurcated stem, a, may be set thercon
The brake-lever »/ and
the brakes comnected therewith may be sim-

ple or compound; or of any knowi or desira.

DLle constrnetion. - As shown, they are of the
ordinary style. ) R
1t will be observed that, with the construe-
tion and arrangement shown, the operation of
the doctor or feed-water pump and of the
brakes iz in 0o way dependent on the move-
merits of the locomotive. If steam be up
water can be fed into the boiler even when
tha locomotive is standing, which end is de-
sirable, since it sometimes is far from conven-
ient to run a locomotive forwurd or backward

‘merelx tosyeplenish the snpply of water in

the be “er, and still more so, at other 7 nes, to
slack up a train for the same purpose. ,

In like manuer the operation of the auxil;
jary engine a’ ¢” may be so regulated, even
with the locomotive running at its highest
speed, and” with an occassional or even iye-
queut application of the brakes, that a uni-
formly coustant pressure of air can be pre-
served in the reservoir d. This auxiliary en-
gine o’ a’, with the puwps.e o and reservoir
d, may, and probably should, be, for conven.
ience, mounted on or_attache'& iu:some way-to’
the locomotive or tender. As they are small,

‘and light, and not costly, they can-be easily
and cheaply applied. :
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If it Ye desired to operabe either alone, the
connecting-valves of the other may be closed
and its piston worked in vacuo without in the
least interfering with the working of the oth-
er. The reservoir 4 being filled with com-
pressed air, whenever. it is desirable to apply
the brakes the cock £ is turned, and the air
rushes along through the pipes ¢ ¢ into the
brake-eylinder m, forces the rod m’ or the stem
n against the Dbrake-lever n/, whereby the
brakes 8 are instantaneously applied to the
wheels 8’ and the speed of the train at once
checked. Of course, the more the air is com-
‘pressed in the reservoird the more powerful
will be its action on-the brikes. The cock &
is a three-way cock—that is, it opens on the
three sides. ‘When turned as in Fig. 4 the
air flows freely through from the reservoir &,
a8 described. On_being turned one-quarter
way around the orifice z comes into the tubun-
1ar opening of the pipe ¢ leading to the brake.
cylinder, and the orifice 2’ coincides with the
orifice in the side of the valve-seat, so that
communication -ia cut off from the reservoir
d to the brakes, but opened from the brake-
cylinders to the external atmosphere. The
excess of air then escapes. The spiral spring
x, Fig. 2, carries the piston 7 of the. brake-
cylinder m' back to the head of the brake-
cylinder, and the brakes are off,

The length of the throw to be given to the
brake-lever »’ may sometimes vary somewhat;
and, hence, I'use the adjustable stem n.

The bifurcation in which the lever #/ works,
whether made in the adjustable stem #» or in
‘the piston-stem m/, is of such depth that if it
be sometimes preferred to operate the brakes
by hand the levers »’ will not be drawn out
ot the fork or slot of the bifurcated end; and
to illustrate such use I have shown the ordi-
nary hand.brakes ! attached. _

To provide.for longitudinal motion of the
cars independent of each other in starting or
stopping, I use, betweéen each two cars, a sec-
tion of air-tight flexible pipe, &, made of In-
dia rubber, or India rubber and cloth, or oth.-
er like flexible and air-tight material.

An important feature of my invention con-
sists of the construction and combination of
valves, which I use in the couplings. f f of the
pipes k, where they are jointed between the
-cars. These valves are more perfectly illus-
trated in Fig. 6, where if f represent the ad-
jacent couplings of the pipes k of two con-
secutive cars. The couplings fcoupleonein-

to the other with suitable packing-rings » and

spring-hooks g (preferably on opposite sides)
‘astached to one-half coupling engage the
beveled shoulders n in the face of the other
coupling f and prevent their coming ub-
conpled, except in case. the car -.coupling
should break, and then the hooks g would
be disengaged and the couplings be un-
coupled without injury to any part thereof.
Inside each coupling fis a puppet-valve, p,
having a stem, p/, playing through a guide or
diaphtagm, ¢, the two stems being of such

length that when the couplings f are coupled”
together the stems will come together, end to
end, and each force back the ofher, so as to
throw its valve p free from its seat, and. make
an uninterrupted communication through the.
pipe ¢ from the reservoir d to the last valve of
the last car. The rear stems p'/ play through -
guides or diaphragms ¢/ and keep the valves
p more accurately centered, so that the for-
ward stems p/ will always engage each other
when the cars are coupled. The guides ¢ ¢’
should be open, or have openings, to admit of
the passage, from one pipe to the next, of the
compressed air; then, when the pipes are un-
coupled, by the breaking-of a car-coupling or
‘otherwise, the compressed air having been
applied to the brakes, it pressure will canse
the valves p to come against their seats, there-
by closing the ends of the pipe and keeping
the brakes on or down.
accident will be materially decreased. The"
stems p’ are made with shoulders ¥/, which
rest against the guides ¢’ when the couplings
fare coupled and the valves p are opened;
consequently the valves p cannot set back
against the guides ¢’ to close them, nor can
the compressed ‘air, when admitted, close the
valves p, or either of them. When the pipes
are coupied the valves p must always be open.
If they come uncoupled when filled with eom-.
pressed air they will be instantly closed, and
must necessarily remain so. Hence, in the
worst of disasters, the brakes will remain
down if once applied. Instead of the puppet-
valve p other forms of valves may be used,
provided they be 80 arranged as to operate or
open each other when the couplings f are
coupled . together. For this purpose flap-
valves with stems may be used. Also, instead
of the diaphragmsfor guiding the stems, wings
ou the stems may be substituted. Inthatcasée
the wings may be so made as to slide'in the
cylindrical or other shaped cavity of the conp-
lings f. )

An improved mode of packing the joints of
the male and female parts.of the coupling con-
stitutes another part'of my invention, and the
same i3 shown in Fig. 6. In'a groove in the
outer periphery of the male part of the coup-
ling I insert one or more packing-rings, », with
the outer face of the same flush, or nearly so,
with the periphery of the male part in which
it is arranged. The hooks g operate with suf."
ficient rigidity to cateh tightly in the grooves
u# and hold .the couplings f together againat
any ordinary force, exerted loypgitudinally, to
which they would be subject. But by bevel-
ing slightly the holding - shoulders of the
grooves u, as shown, the heok g would be dis-
engaged, as in case of an accident, by any
force sufficient te throw the car from the track,
or by the breaking of the' car-coupling.” In
lien of this device, however, other devices
performing the same function may be substi-
tuted—that is, other means may be used to
accomplish the end, provided they be such-as
will hold the couplings f together against the

Thus the danger from. - -
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operation of any force to which, in use, they
are ordinarjly subject; Lut not such as to pre-
vent thieir being automatically uncoupled .in
case'of accident. At the same time, all sueh
devices shotld be so made that the couplings
my be readily unconpled- by hand.

The particalar advantages connected with
the apparatas described, in addition to those
alfove referred to, arethat the brakes are under
the control of the engineer, and ean be instanta.
neously appliedatany timeand with any degree
of power within the strength of the machinery
employed, and the brakes can be as iustanta-
neously released. They are si mple in eon-
struction, cheaply made, can be- applied to

and used in connection with, or used without, .

the ordirary hand-brakes.

By the use of the auxiliary engine, the op-
eration of the brakes is made iudey endent of
the operation of the locomotive, so that much
or little power can be stored up in the reser-
voir d at any time, whether the locomotive be
running fast or slow, or not at all; and, if de-
sired, all the foree of the air-pump can be ap-

plied to the brakes over and above the force

that can be stored up in the reservoir.

By this wode of operating Lirakes, in con-
nection with the couplings described, in case
of accident, the brakes may be instantaneots.
1y applied and kept “on” till the whole train
or each separate car, if the car- couplings
break, be broaght to a complete stand.

What L claim as my invention, and desive
to secure by Letters Patent,. is—

1. The combination of a brake, operating
en the wheels of a railway locomotive, ciy, o1
traek; with an air-reservoir, an_independent
steam-pump, operated by steam from the to-
comotive-boiler, for charging the same, and a
brake-cylinder, connected with tlhe reservoir
by suitable pipe or pipes, furnished with cacks
for charging, discharging, and graduativgthe
pressure in the brake-eylinder,

2. The combination of a brake, operating on
the wheels of a railway locomotive, car, or
truek, with an
steanr-pamp, operated by steam from the. lo-
comotive-boilerforcharging the same,a brake-
cylinder, connectéd with the reservoir by suit-
able pipe or pipes, furnished with cocks for
charging, discharging, and graduating the
pressure in the brake-cylinder, and flexible
‘extension pipes for convecting between ears
and coupling, which, when subjeeted to unu-
sual strain, ave self-detacling. :

air-reserveir, an independent

3. The combination of a brake, vperating
on the wheels of & railway locomotive, car, or
trnck, with an air-reservoir, an’ independent
steam-punmp, operated by steain from the loco-
motive boiler, for charging the same, a brake.
cylinder, connected with the reservoir by suit-
able pipe or pipes, farnished with cocks for
charging, discharging, and graduating the
pressure in the brake-eylinder, and a pipe or
pipes exteénding from end to end of the car,
and furnished between cars with valves which
close automatieally when the pipes are un-
coupled. ]

4. Valves arrmiged in the adjacent ends of
the coupling f, and guided by stems and
guides, so as to open each other wlhen the
couplings 1 are-wiited; and to close automat-
ically when uhéonpled, substantially as above
set forth, .

5. In atmospheric éar-Livake apparatus; the
couplings for counecting the ends of the air-
pipes between the cars, when attached $6 such
pipes by flexible connections, substavriuliy as
Lereinbefore desciibed, whereby they Lecoma
automatically detached when cxposed to more
than the usual strain.’

6.. The combinztion of a car-brake operating

oh the wheels of a railroad vehicle, with an
adr-reservoir, a brake-cylinder, a connecting
Pipe or pipes from the reservoir to the brake:
evlinder with flexible extensions for conneet.
ing between ears, and antomatieally detacha-
ble couplings on the fexible connecting-pipes,
with or without valves, substantially as set
forth. . '
- 1. The arrangement of the brake-lever in
Yelittion to the piston-stem of the brake-eylin-
dee, sabstantially as described, whereby the
brake-lever may be operated by the ordinary
Liand apparatus, withont operating the brake-
cylinder, and indepéndently of the power-
brake apparatus. '

8. Au auxiliary engine arranged o a loco-

motive, so combinéd with an air-punp.and a

feed water-pump as to opérate them separate-

Iy or toguther. . _
* In witness whercof I, the said Grogcr
WESTINGHOUSE, Jr., have hereanto set wy

Land. :
GEORGE WESTING HOUSE, Jr.
Witnesses: ‘

T. B. KERR,
J. H. Curisry.




