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CAR-BRAKE.

SPLHCIFICATION forming part of Letters Patent No. 307,534, dated November 4, 1884.
| Application filed April 9, 1834, (No model.) |

2o all whom it ay concern |

- Be it known that I, HENRY FraD, of St.
Louis, in the county of St. Louis and State of
Missouri, have invented certain new and use-

ful Improvements in Car-Brakes: and I do
| ’

hereby declaré the following to be a full, clear,
and exact description of the invention, such
as will enable others skilled in the art to which
16 appertains to make and use the same.

My invention relates to air-brake apparatus

for railway-cars in which the valves upon the

several cars are controlled by electro-magnet-

1S1n. | S
The objects of my improvement are to pro-

vide for the simultaneous application and si-

- multaneous release of the brakes on all the
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cars of the train, and to furnish a simple

-and reliable attachment whereby either com-

pressed-alr orvacuum brakes may be rendered
automatic in their action for applying the
brakes to a train of cars in case of accident
resuiting in the breakage of the main air-pipes
or the rupture of the electric cireuit by means
of which the valves are operated. | |
My invention is especially applicable to the
Westinghouse compressed -air brake and to
the Hames and similar vacuum-brakes, its ap-

plication to such brakes involving very slight

expense, and enabling the engineer to operate
them simultaneously on all the cars of a train.
By combining with it my improvement the
ordinary Westinghouse compressed-air brake
18 rendered automatic without the use of a
triple valve. -

In the acecomplishment of its intended pur-

poses my invention consists in certain novel -

constructions and combinations of devices,

which will be fully understood from the fol- -

lowing particular description, in connection
with the accompanying drawings, in which—

Figure 1 is a bottom view of a compressed.-
air-brake apparatus provided with my im-
provement. Ifig. 2 is a view of the same
partially in elevation and partially in vertical

section, the line of sight being in the direction :

of the arrow No. 1 in Fig. 1.  Fig. 3 is a sec-
tional view on « and b of Fig. 1. Tig. 4is a
bottom view of a vacuum-brake apparatus
provided with my improvement. Fig. 5 is a

| partially in vertical sectlion, looking in the

direction of the arrow No. 2 in Fig. 4. TFig.

6 1s a detached vertical section of the chamber
containing the electro-magnetic valve appara-
tus, which is shown in full lines. -
Referring to Tfig. 1, the letter M indicates
the main air-pipe, which is to be connected
from car to car and to the usual apparatus on
the engine for conveying compressed air, as
in the Wéstinghouse compressed-air-Dbrake
system. - |

R is'a compressed-air-brake reservoir, con-

nected with the main pipe by a branch pipe,
P, which enters the reservoir, and is provided
with an inwardly - opening check -valve, V,
which prevents air from escaping from the
reservolr through pipe .

C is the brake-cylinder, vertically across

the head of which is arranged a chamber, I,

which is divided into three compartments, ¢
¢ ¢. The middle compartment, ¢, is larger
than the other two and divided therefrom by
partitions ¢ ¢.
communicates with the brake-cylinder by
means of a central opening or passage, ¢,
which 1s formed through the head of the brake-
cylinder and the wall of the chamber . The
partitions ¢ ¢ have central apertures, and
throngh both of these partitions is arranged
a tubular valve, I, in the intermediate por-

This middle compartment .
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tion of which, lying in the compartment e, are

apertures f, connecting the bore of the valve
with the compartment. Within this compart-
ment ¢ is vertically supported an electro-mag-
net, x, having its poles turned downward to
act upon armature g, which is carried by the
tubular valve I, and in its yoke-piece ¢ is an
aperture, through which said valve loosely
plays. . | | |

- Upon the inner surfaces of the upper and
lower heads, respectively, of the chamber B
are formed seats s and ¢, against which the
opposite ends of the -valve may alternately
Impinge, so that the ends of said valve may
be alternately opened and closed. The upper
compartment, ¢, of the chamber E is connected
with the reservoir R by a pipe, H, and the

lower compartment, ¢, of said chamber com-

municates with the external air by means of a
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50 view of the same partially in elevation and i port or passage, &. The middle or larger com- 100
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partment, ¢, of the chamber I is connected | cape.

with the main air-pipe M by a small pipe, 1.
Through the main air-pipe M is arranged an
insulated electrical conducting-wire, W, aloop

of which extends laterally through the smail

pipe I, and includes the coils of “the electro-
magnet G.  This conducting-wire is to be pro-
vided with couplings combmed with the pipe-

couplings at the ODPOSItG ends of the car, In

the manner shown in my Patent No. 296, aiG
April §,1884, and the complete E]eCtI‘lCEbl C1T-
cuit and devices for opening and closing the
same may be such as shown in my said pateut.
In operating my new apparatus as now de-
scribed a current of electricity is to be kept
continually upon the circuit of which the wire
W forms a part, and thus the electro-magnet
G will be kept constantly energized, and will
hold up its armature g, so that the upper end
of the tubular valve I wili be driven against
its upper seat, s. The reservoir
charged with compressed alr in the usual man-
ner and by the well-known means, it will be
observed that the air cannot e&cape from said
reservoir, because the check-valve V will be
closed by 1ts pressure, and the pipe H, which
18 the only other outlet of the reser v01r opens
into the small compartment ¢ ,which is "closed
alr-tight by the packing p/, WhICh surronnds
the tubular valve. Inthisposition of the parts

it will be understood that only the ordinary

atmospheric pressure is exerted on the piston
in the brake-cylinder, because the external air

has free communication with the interior of

sald cylinder through the passage &, tubular
valve F, its :.:Lpertmes 1, and the pasqa,cre e,

leading from the middle compartment, e, of the
chamber E to the interior of said brake- ¢ylin-
der. If, now, the brakesare tobe puton orap-
plied to the car-wheels, the engineer breaks the
electric circuit and the maﬂnet GG releases its
armature, and thus allows ‘it and the tubular
valve I' to drop, so that the lower end of said
tubular valve will be closed against its lower

seat and opened at its upper end so that the

compressed air will rush from the IresServoir

| throuo‘h the pipe H into the small compart-
‘ment ¢ of the chamber E, and thence pass
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down through the tubular valve I, its aper-
tures f, and. the passage e¢' to the interior of
the brake-cylinder, and drive its piston out-

wardto apply the brakes,in the usual manner.

The valve may drop by E"l"%'bVlb}T or may be as-
sisted by a spring, if desired. When it is de-
sired to relieve the brakes, the engineer sim-
ply closes the circuit, thus cutting off COMIM U -
nication bebtween the brake- Cy linder and the
reservolr, and opening communication be-
tween sa,ld cylinder and the external air,
as before explained, so that the eompressed
alr will escape from the ¢ylinder and allow
the brakes to ease off from the wheels. When

- a train 18 broken by one or more cars be-

65

coming acecidentally detached, the pipe or

hose couphnﬂs and wire eouplllws wiil be torn
off, the electric circuit will be broken, and

IR¢ bemﬂ |

the reservoir and main pipe M’
constantly exhausted of air.
cuib 1s to be kept closed,and a current flowing |

307,534

The compressed air, however, cannob
escape {rom the reservoir thmunh the main .

pipe, because the check-valve V will be closed 7o

by the internal pressure, and now, as the elec-
tric eireuit is broken, the magnet Gr allows 1ts
armature and the tﬂblﬂ"bl" Valve I to drop, so
that the lower end of said valve will be closed

and the upper end open, thus allowing the 75

compressed air from the reservoir to rush into
the brake-cylinder through the passages be-
fore described, and drive the piston fo set the
brakes. Thus it'will be seen that the appa-

ratus acts antomatically 1o set the brakes and 8o

stop the train should one or more cars become
accidentally detached.

The only change in operation 1*eq111red in
the or dmmy %% estmn*house brake is that the

with compressed air, instead of being filled
only at such timesas the brakes are to be ap-
plied.

Referring now to Figs. 4 *mrl , illustrating

‘malin pipe M must be ke pt constantly charged 85

the apphca,tlou of my 11111.)1’*ovement to a vae--go

num-brake, the letter M’ indicates the main
air-pipe. R’ is the reservoir, connected with

the main pipe by a branch pipe, p’, which ex-

tends into an enlarged portion, m, of the main

pipe, and is pronckd with a check- valve, V', 95

1n said enlarged portion.

The letter I¥' indicates a detached chamber
similar to the chamber E in Fig. 1, and con-
nected with the reservoir by a plpq q.
chamber I¢ has within it the compartments,
the electro-magnet, armature, tubular valve,
and seats const mcted and arranged precisely as
described heretofore for the chamber E; butthe
connections are somewhat differ ent—as forin-
stance, the pipe ¢, leading from the reservoir,
connects with the upper compartment, €', of
this chamber E', and from its middle compart-
ment, ¢, a pipe, I, leads to the collapsible

chamber or diaphragm D, connecting there--

with 1n the manner usual in vacuum-brakes.
This collapsible chamber has connected with

its collapsing wall a bar or rod, d, for connec-

tion with the brakes, which are unnecessary
to be shown. A small pipe, I, leading from
the main pipe to the middle compartment of
the chamber I¥, serves as a conduit for the
wire Joop extending {rom the conducting-wire
VW, and including the coils of the electm mag-
net G.

Inoperating the “Lppamtus as last described

are to be kept
The electric cir-

thereover, so that the electro-magnet G will
holid up the tubular valve I and keep 1ts up-

per end closed, so that there will be no com-

munication between the reservoir and the col-
lapsible chamber or diaphragm D, while at
the same time this collapsible chamber will be

1n free communication with the external air

through the pipe H', middle compartment e,
subular valve F, Iower compartment, e and
passage /. “When the brakes are to be ap-

the compressed air in the main pipe WJH cs- | plied, the electric circuit is to be broken by
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any well-known means, either by the engineer
or by a conductor on any one of the cars of a !
train. This breaking of the eircuit will allow
- the tubular valve I to drop, closing its lower
5 and opening its upper end, thus cuvting off the
diaphragm from the external air and opening
communication between it and the reservoir,
so that the collapsible chamber will be par-
tially exhausted by the air flowing therefrom
Into the reservoir.. The wall of this chamber,
which is connected with the brakes, will there-
fore collapse and apply the brakes to the
wheels, holding them so applied until the
electric circuit is again closed. The closing
of the circuit results in the raising of the tu-
bular valve and opening communication be-
~ tween the diaphragm and the external air, so
‘that the collapsible chamber again becomes !
| distended and takes off the brakes,after which
20 the main pipe and the reservoir must be again
exhausted,ready for another operation in set-
ting the brakes.

In oraer to make this last-described appa-
ratus automatic for setting the brakes in case
of theaccidental breakage of a train, the check-
valve V' in the pipe p’is arranged to open to-
ward the main pipe M’. When the connec-
tions of the main pipe and the electric cir-
cult are broken by the parting of a train, air
will rush into the main pipe; but it eannot
flow into the reservoir, because the check-
valve V' will be held closed by the combined
action ‘of the vacuum or partial vacuum in
~ the reservoir and the pressure of the air which
has entered the main pipe. The electric cir-
cult being broken, the tubunlar valve I drops,
opening communication between the reservoir
and the collapsible chamber D, while cutting
off communication of the latter with the ex-
ternal air. The air will thus be partially ex-
hausted from the collapsible chamber by fow- |
ing out to fill the partial vacuum in the reser-
- volr, and thus the brakes will be applied the
sane as 1f the electric circuit had simply been
broken for that purpose, as before described.

1t will be obvious that, however many cars
there might be in a train, the valves control-
ling the brakes will be operated upon all si- |
multaneously by the breaking and closing of
50 the electric circuit. | |

The packings p p around the tubular valve
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are 8o arranged that they will be pressed

against said valve by the action of the air.
The conduit-pipes I I are to be filled with par-
atfine or a similar substance, in order to pre- 55
vent air from flowing through said pipes.

I do not confine myself, of course, to the
precise construction and arrangement of parts
as shown in my drawings, but may vary the
same 1nany manner which may besnggested by
considerations of economy or convenience in
applying my improvement to particular kinds
of air-prakes and to cars of different construe-

60

‘tions.

What I claim is— |

1. The combination, with the direct brake-
operating air-chamber and devices connecting
1t with the brakes, of the valve-chamber con-
taining the tubular valve, the reservoir con-
neeted with said valve-chamber and main pipe,
the electro-magnet, and suitable connections
for operating said tubular valve for opening
communication between the reservoir and the
brake-operating chamber by cutting off com-
munication between said chamber and the ex-
ternal air, and vice versa, substantially as de-
scribed. | |

2. In an air-brake apparatus, the combina-
tion, with the brake cylinder or diaphragm
and connections, substantially as described,
of the vertical valve-chamber having the com-
partments e ¢’ ¢’, the tubular valve extending
through the partitions separating said cham-
bers, and having openings from its bore to the
Intermediate chamber, the armature carried
by said valve, and the electro-magnet arranged
to attract and release said armature for oper-
ating the valve, essentially as set forth.

0. The combination, with the reservoir,
brake cylinder or diaphragm, the valve-cham-

70
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‘ber and valve, and electro - magnet and con-

nections arranged to operate said valve, of
the pipe connecting said reservoir and brake-
cylinder, and the check-valve arranged to pre-
vent the escape of the air within the reservoir

ail 05
when the main pipe is broken, and the valve

- released by its magnet, essentially as set forth.

In testimony whereof I have signed this
specification in the presence of two subserib-
1Ing witnesses. |
HENRY FLAD.

" Witnesses:
DoTHY HOPPNAR,
H., F., FINNEY.
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