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UNITED STATES

PATENT OFFICE.

ALFRED JAMES, OF SEYMOUR, INDIANA.

IMPROVEMENT IN AUTOMATIC AIR-BRAKES FOR CARS.

Specification forming parb of Letters Patent No. 165,235, dated July G, 1875; application filed
, May 31, 1875,

To all whom it may concern:

Be it known that I, ALFRED. J AMES, of Sey-
mour, Jackson county, Indiana, have invented
anew and useful Air-Brake for Railroad-Cars,
of which brake the following is a specifica-
tion:

With my improved apparatus the special

steam-engine which has heretofore been em-
ployed for operating the air-compressing pump
Is dispensed with, and the receiver or reser-
_voir is charged with air by means of a pump
that is driven by one of the axles of the car
or other vehicle to which the brake is applied.
This air-compressing pump is not coupled to
the car-axle by toothed gearing, but by suita-
ble friction-wheels, in order that the pump
action may be initiated at any instant withount
concussion, and that it may be readil y checked
the moment that the proper pressure has ac-
cumulated within the receiver. This suspen-
sion of the pumping action is effected auto-
matically, and is continued as long as the
desired pressure of air is maintained within
the receiver, but the moment that the pressure
- is reduced therein, either by using the brakes
or by leakage tlirough the Jjoints, or otherwise,
the pump is again automatically set in opera-
tion, and continues to act until the original
pressure is restored.

In order to prevent the pump Dbeing injured
by baving road-dust, cinders, soot, &e., drawn
into it, the suction-pipe of the same is carried
up within and almost to the roof of the car, at
which point said pipe receives its supply of
air. By this means the pump acts to draw off
the vitiated air from the car, and thereby
Scrves as an efficient ventilating apparatus in
addition to its other functions. ‘

In the accompanying drawings, Figure 1 is
a plan view, showing the under side of g car,
with my brake applied thereto, the friction-
wheel of the pump being represented in con-
tact with the car’s axle and the brakes being
represented “off.” . Fig. 2 is a section at the
line 11 in the direction indicated by the arrows.
Fig. 31s a plan of a portion of the car with
the driving-wheel of the pump out of contact
with the car’s axle and with the brakes “on.”
Fig. 4 is. a horizontal section of the air-pump
and its accessoriés at the line 2 2. Fig.51isa

vertical section of the retractin g plunger and -

its adjuncts at the line 3 3. Fig. 6 is a ver-
tical section of the air-pump and its inclosing
receiver at the line 4 4, . Fig. 7 is a horizontal
section at the line 5 5, the inlet-valve of the
brake-cylinder being shut and the discharge- -
valve of the same being open. Fig. 8 is a sec-
tion in the same plane, but with the inlet-valve
open and the outlet closed.” Fig. 9 is a ver-
tical section of the brake-cylinder at the line
66. .

Of the above illustrations, Figs. 4 to 9, in-
clusive, are on a larger scale than Figs. 1, 2
and 3. ‘

A represents tlie body of a railroad-car or
other wheeled vehicle, to which the brake.is
to be applied, said body being mounted upon
customary axles ‘A’ trucks a, and wheeéls a'.
Projecting horizontally from one of these
trucks, or from the frame of the car, is. a
bracket, a, to which is pivoted, at b, one end
of a swinging frame, B, within whose bearings
b a shaft, C, is journaled. The end of this

)

shaft that is the most remote from the pivot

b carries a disk or wheel, D, whose periphery
is preferably covered with leather or rubber

d, or any other suitable material that will in- . -

crease the friction between said wheel and the
axle A/, . :

In the normal condition of the braking ap-
paratus the wheel D is maintained in contact
with the aforesaid axle by means of a spring,
¢, or its equivalent, The friction-wheel D car-
ries a wrist-pin, @', from which a pitman, d’/,
extends to the piston e of the air-compressing
pamp E, said piston Dbeing provided with a
cupped leather or other appropriate packing,
¢'. (See Figs. 4 and 6.) This pump.is fur-
nished .with a suitable inlet-valve, F, and dis-.
charge-valve ¥/, of which the former is in
communication with a pipe, f, while the latter,
when lifted from its. seat, allows air to be ex- -
pelled from the pump B through port f* into
an annular receiver or reservoir, G, that com-
pletely surrounds said compressor. The sup-
ply-pipe fof the pump is carried up within the
car A as high as may be necessary, in order
to prevent dust and cinders being drawn into
said pump, as shown in Fig. 2,in which illus-

tration the curved arrows represent the cur-

rents of vitiated air flowing to the inlet end
of said pipe. The receiver G is preferably of
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ceylindrical shape, and is closed at ends and
sides, except as hereinafter explained, and
said receiver is made sufficiently stout to sus-
tain the pressure to which it may be subjected,
which pressure may range from thirty to fifty
pounds per square inch. Located at the side
of the receiver & is a cylinder, H H’, whose
largest bore, H, is traversed by tle retracting
plunger %, whose rod I/ bears against one end
of a yoke, I, to whose other end a connecting-
rod, 1, is attached. This connecting-rod serves
to communicate -motion. from™ the retractor
to the previously-described swinging frame B.

The smallest bore H’ of the c¢ylinder H H/
is provided with a female thread, j, for the en-
gagement of an adjustable nut, J, having ap-
ertures §/, and a central perforation, that re-
ceives the stem K of a valve, k, which is closed
against the perforated seat L by means of a
spring, &. ¥isan inlet-pipe, which allows com-
pressed air to flow from the receiver G into the
cylinder H H’, when the valve k is opened.

Atstached to the car-body, in any suitable
manner, is the brake-cylinder M, of uniform
bore throughout, and traversed by two oppo-
sitely-acting pistons, N N/, whose respective
rods n #’ are jointed to levers O O, which are
pivoted at o o’ to the car.

In order to permit the entrance of com-
pressed air from receiver G into this brake-
cylinder M, the latter is pierced at its mid-
length with a port, m, that opens into a chan-
nel, m/, which has an inlet-valve, P, and an
exit-valve, P’. (See Figs. 7 and 8.) Thein-
let-valve is held normally closed by the press-
ure of compressed air within the pipeg. The
outlet-valve P/ is not acted upon by the com-
pressed air, but is controlled by a bell-crank,
Q, the latter being pivoted at ¢ to a fixed sup-
port.

Projecting inwardly from the valve P’is a
stem, p, of such length as to avoid contact
with theinlet-valve P, when said exit-valve P’
is opened, as seen in Tfig. 7. p’is the outlet-
port of the air-cylinder M.

If preferred, both ends of this eylinder may
be closed with suitable heads, so as to exclude
dust therefrom, as indicated by dotted lines
in Fig. 4.

R is a spring, the stress of which tends to
rock the bell-crank Q in such a manner as to
open the discharge-valve T,
this bell-erank is a rod, S, that communicates
with one of two precisely similar levers, T TV,
which are pivoted at ¢ ¢ to the extreme oppo-
. site ends of the car. Uniform motion is com-
municated from one of theselevers to the other
by rods U U’. wu « are cords or chains for
coupling the levers T TV to the corresponding
levers of the contiguous cars, it being under-
stood that the braking apparatus, as shown
fully in Fig.1,is to be applied to every car com-
posing the train. The levers O O’ are coupled
to the ordinary brake-levers V V/ by rods ' W
W/, Xare the shoes or rubbers of the brakes.
Y is a clamp wherewith the caps are secured
to the valve-chamber of the compressor.

Attached to.

The manner of arranging and operating my -
brake is as follows: Previous to inserting the
plunger % in the cylinder H the nut J'is first
screwed up, so as to impart any desired ten-
sion to the spring I, after which said retract-
ing-plunger is attached to the yoke I in the
manner shown in Fig. 5. The object of thus
adjusting the nut J is to insure the valve &k
being maintained securely upon its seat L, un-
til an effective pressure of air has accumulat-
ed in the receiver G. In tbe present case L
will suppose that a pressure of twenty-five
pounds to the square inch is sufficient o op-

_erate the brakes so forcibly as to arrest the
frain within the shortest practicable space.
“ In the normal condition of the apparatus
the spring R serves to maintain the bell-crank
Q and levers T T/ in the position indicated in
Fig.1, while the springs Z preserve the brake-
shoes X out of contact-with the wheels a’.
This position of bell-crank opens the discharge-
valve P, as seen in Fig. 7. The pistons N N
are brought very near each other, as shown
by dotted lines in Fig. 4, while the spring ¢
holds the friction-wheel D & snugly against
the axle A'.

The car, being now propelled in the direc-
tion indicated by arrow on the body A in Fig.
9, it is apparent that the frictional contact of
the disk D & with axle A’ will at once impart
a reciprocating movement to the plunger ¢ of
the pump or compressor E, thereby drawing
air into said pump through pipe f, and expel-.
ling air from said compressor through port Vil
into the receiver G. As soon as the pressure
begins to accumulate in said receiver the air
flows along pipe g, and automatically closes:
the inlet-valve P of brake-cylinder M, and thus
preventsany operation of the pistons contained
within said eylinder. P

The continued action of pump E gradually
increases the pressure in receiver G, until it
slightly exceeds the predetermined maximum,
say, twenty-five pounds per square inch, at
which moment the valvekis forced away from
the seat I, as seen in Fig. 4, This movement
of the said valve is eaused by the compressed
air.entering the eylinder H’ through the side
pipe I'. From the cylinder H' the compressed
air escapes through apertures j/ of nut J, into
the enlarged cylinder H, where the air acts to
force the plunger & outward, and in so doing
the yoke I is retracted.

As a result of retraction of the yoke I the.
free end of frame B is swung away from the
axle A/, and, consequently, the rotation of
friction-wheel D is arrested. (See Fig. 3.) By
this means the further action of pump E is
automatically stopped as long as the desired
pressure is maintained in the receiver G.
Whenever it becomes necessary to use the
brakes the engineer has only to pull the cord
!, or any suitable attachment to the same, in .
such a manner as to swing the lever T/, as
shown in Fig. 8. The rod S at once imparts
a corresponding movement to bell-crank Q,

the result of which is to close the discharge-




. this valve causes its interior stem » to open

air instantly flows along channel m/ and port

“der the pistons N N’ are forced outward in

" port p/, as indicated in Fig. 7. As this es-.
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valve P’ of brake-cylinder M.  The closure of
the inlet-valve P, after which the compressed

m into eylinder M, as indicated in Fig. 8.” As
soon as the compressed air enters said cylin-

opposite directions, as shown in Figs. 3 and 4.
This opposite action of the two pistons oper:
ates, through the instrumentality of levers O o
O’ o' V 'V’ and rods W W, to bring the shoes
X in contact with the peripheries of wheels
&'y and thereby stop. the train. If is, how-
ever, evident that the act of admitting air to
the eylinder M must lower the pressure in re-
ceiver (%, and this pressure is automatically
restored in the following manner: The engi-
neer first throws off the brakes by pulling the
cord n, 80 as to restore the operative parts to
their normal positions, which act allows the
spent air from cylinder M to escape through

cape of a cylinderful of air causes a corre-
sponding diminution of pressure within re-

ceiver G and its connected cylinder H H', the |

valve k is at once forced home upon its seat
L by the stress of spring I. The spring ¢ then
draws the swinging frame B forward, so as to
again bring its friction-wheel D d in contact
with axle A’. As soon, now, as the train is
started the pump again begins to act, and con-
tinues in action -uutil the proper pressure is
restored, when said pump is automatically
thrown out of connection with the driving-
axle, as previously explained.

From the above deseription it will be seen
that .the pump is operated only long enough
to keep up the necessary pressure of air within
the receiver when its action is automatically
arrested, as already explained, and remains
quiescent until the receiver has been some-
what exhausted either by putting on the
brakes or by leakage, or both.

As the pump is not driven continnously, and

as it draws its supply of air from a source that

is comparatively free from any dust of a gritty
or abradent nature, there is but very little wear
of the pistons and other interior parts.

While describing the preferred form of my
apparatus, I reserve the right to vary or modify
the operative parts so as to adapt the brake to
different forms of railroad-cars or other wheeled
vehicles requiring such an appliance.

The gist of the invention consists in the
means for automatically starting and stoppin g
the pump, for the purpose designated.

I claim as new and of my invention—

1. The combination of swinging frame B b
V', shaft C, spring ¢, driving-wheel D, pump
d" B e, receiver G ¢, cylinder H H’, plunger
I I/, yoke I 4, regulating-valve K I, cylinder
M, and oppositely-acting pistons N N ’, for op-
erating the levers O O of the brake apparatus,
substantially as herein explained.

2. In combination with the cylinder H H/
and retracting devices h I, the adjustable per-
forated nut J j, valve K %, seat.L, and thé in-
let-pipe ¥, which communicates with the re-
ceiver G, substantially as described. :

3. In combination with the cylinder M and
its oppositely-acting pistons N N, the port m,
channel »/, inlet-valve P, outlet-valve P’ p,
exhaust-port p/, and the pipe ¢, leading to the
receiver G, substantially as and for the pur-
pose set forth. v

4. The described combination. of pivoted le-
vers T ¢ 1 ¢, rods U U, and connection S, for
operating the bell-crank @ from either end of
the car, for the purpose stated, -

5. The suction-pipe f of pump E, when car-
ried up within the car, so as to draw off the
vitiated air from the same, substantially as set
forth.

In testimony of which invention I hereunto
set my hand.

ALFRED JAMES.

Attest:
GEo. H. KNIGHT,
JAMES H. LAYMAN,




