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To all whom it may concern:

Beitknown that I, GEORGE WINTERS WILL-
SON, of Easton, in the county of Northamp-
ton, in the State of Pennsylvania, have in-
vented new and useful Improvements in Air-
Brakes, of which the following, taken in con-
nection with the accompanying drawings, is
a full, clear, and exact description.

My invention relates to certain new and
useful improvementsin “air brake systems,”
as applied to railway trains,and especially to
the mechapism by which the pressure on all
the brake-cylinders may be equalized, also by
which the entire system may be simultane-
ously recharged and the brakes forced to act
efficiently at all times and under all eireum-
stances. )

My object is. to provide the brake system
with novel mechanisms and combinations of
mechanisms, all under the direct control of,
and manipulated by the engineer, by which
he can successively apply the brakes, bleed
or exhaust the cylinders, recharge them, store
up compressed air in the auxiliary cylinders
and apply this stored up pressure, forcing the
brakes to operate when the main reservoir is
exhausted or fails to operate them properly;
all of which is attained by applying to the
well known air brake system, an auxiliary
safety attachment, consisting of piston valve
cylinders, a three-way cock located in the cab
of the locomotive and piping connecting said
valve cylinders and cock with the main air
brake piping and the main and auxiliary res-
ervoirs. ;

My inventjon embraces various novel fea-
tures of construction which will be hereinaf-
ter described and specifically pointed out in
the claim hereunto annexed.

In deseribing the attachment in detail, ref-
erence will be had to the accompanying draw-
ings, which form part of this specification and
wherein like letters indicate corresponding
parts in the several views, in which— -

Figure 1:— is a plan view of a well known
construction of air brake system, with my im-
provements shown applied thereto. Fig.1%:—
is a similar view, in sectional elevation. Fig.
2:—is a vertical section of the three-way cock,
showing the vent open. Fig. 3:—is a like
view of the same, showing the vent closed.
Fig. 4:— is a like view, showing the valve ad-

justed to open communication between the
main and auxiliary.reservoirs. Fig.5:— isa
vertical section of the piston-valve eylinder,
showing the portsopening into and from the
valve chamber.

In the drawings: A, denotes the main res-
ervoir, conneeted by pipes a, o/, to the engi-
neer’s brake-valve b, which latter is located
in the cabof the locomotive; and ¢,isthe main
brake-pipe, leading from said valve to the
brake system of the ears, all constructed in
the ordinary manner, ,

In the pipe a, adjacent to the brake-valve
b, the three-way cock d,is mounted and con-
sists of a casing of ordinary T-form of con-
struction, to permit three pipes to be coupled
thereto, and having a vent d’, opening out
through its wall. -The valve is seated in the
casing and is provided with a diametrical
port d’’, and a radial port d’’’, opening into
each other; also with a port d’’”’, cut in its
periphery and adapted to be brought into
connection with the vent, by the rotation of
the valve, for a purpose hereinafterexplained.

The train-pipe e, is secured to the three-
way cock, and a branch ¢’, leads therefrom
to the piston-valve cylinder B. 'This eylin-
der comprises a tubular casing h, heads &’
provided with passages 2/, opening into the
chamber within the casing, also with a port
R'"’, opening through the casing into the
chamber and with a piston-valve A"/, fitting
within said casing and adapted to traverse it,
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to open and close the port 2’", from which |

port, the pipe ¢’’, leads to the auxiliary air
reservoir C. A pipe ¢’”, leads from the cyl-

inder B, to the brake-pipe ¢, to which it is

connected. -The eylinder B, reservoir C, and
the pipinge,e’, e/, and e¢”/,are all suspended
beneath the body of the car, and a similar
set of pipes, eylinder and reservoir, is applied
to every car. :

When the automatic air-brake has been
applied, or where the pressure is exhausted
and fails to sufficiently actuate the brakes,
or where for any cause it is desired to use my
attachment, it is brought into use in the fol-
lowing manner, it being of course understood,
that a low pressure in the pipe ¢, is sufficient
to retain the triple-valve closed, owing to the
peculiar and well known construction of the
same. ,
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_ Referring to Fig. 1%, the apparatus is shown
in its normal condition, that is, with the pipe
g,open to the atmosphere, the port A", closed
by the piston valve .”’”’, the auxiliary reser-
voir charged with a working pressure and
the triple-valve closed, the train will be in
running order and the brakes will be off.
If now the engineer wishes to apply the
brakes, he shifts the brake-valve in the usual
manner, to lower the pressure in the brake-
pipe ¢, and chamber £, of the triple-valve F,
causing a down-stroke of the piston f? of
said valve and opening communication be-
tween the-auxiliary reservoir and the brake-
eylinder, through the valve ports and pas-
sages f3, f% so as to apply the brakes with
more or less force, according to the pressure
in the pipe ¢, and the rapidity of reduction
of pressure in said pipe —c— directly con-
trols the action of the brakes,as will be read-
ily apparent.

The operation thus far described, differsin
no material respect from that of well known
apparatus in use at the present day, but it is
of the greatest importance,in the running of
heavy trains down steep or long gradients,
that an easily regulated and constant press-
ure be maintained thronghout the system and
to effectually and conveniently accomplish
this result, I provide the attachmentand con-
nections aforesaid. Thus, after the brakes
are applied,should it be found that the press:
ure in the auxiliary reservoirs has become re-
duced, by leakage or from any other cause,
and it is not sufficient toset the brakes,either
full on or partly so, it is within the power of
the engineer to direct and introduce the main
reservoir pressure into the brake-cylinders
by the mere adjustment of the three-way cock,
to the position shown in Fig. 3, when the com-
pressed air will enter and pass through the
pipe a’, passages d'’/,d"’,of the cock d, pipes
e, €', into cylinder B, forcing piston 2/, to
the left, by overcoming pressure in pipe ¢,
thence into pipe e¢’’, auxiliary reservoir C,
triple-valve I, and on through pipe n, into
the brake-cylinders, thereby insuring positive
action by the combined pressures. Should it
be required, as in case of emergency, when
the main reservoir pressure has become ex-
hausted, to suddenly release the brakes after
they have been applied, it is only necessary
that the engineer’s valve —b— be operated
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to reduce the pressure in the pipe —c— to

thatof theatmosphere and the three-way cock
be adjusted to the position shown in Figs.1®
and 2—which would thereby retain the pis-
ton A’’’ at the left and the piston f?at its
lower position, thus opening communication
from the brake eylinder through the triple-
valve, auxiliary reservoir, piston-valve-cham-
ber, pipes —e’—e— and vent —d’— of three-
way cock to the atmosphere. This would ef-
fect a bleeding or exhaustion of the entire
system, as will be obvious, or with pressure
in the main-reservoir, the three-way cock may
be adjusted to restore the pressure in the
brake-pipe ¢, and thus operate or force the
piston of the triple-valve upwardly, which
thereby opens ecommunication between the
brake-cylinders and the external atmosphere
through the pipe n, passages and ports f*,
7% and vent f% (Fig. 1°) With pressure in
the pipe —c— and the three-way cock ad-
justed as in Fig. 4, the auxiliary reservoir
may be charged through pipe —a’— pas-
sages —d/’—d''’— pipes —e—e’— valve—B—
and pipe —e’’—, without applying the brakes,
since proper pressurein said pipe —c— would
be sufficient to retain the interposed: triple-
valve closed and thereby interrupt commu-
nication between the auxiliary reservoirand
the brake cylinder.

Having thus fully deseribed my invention,
what I claim as netw, and desire to secure by
Letters Patent, is—

The combination with the herein deseribed
air-brake system, of an attachment compris-
ing a three-way cock mounted to control the
discharge from the main reservoir, a piston-
valve slidingly mounted in a eylindrical cas-
ing, pipes connecting said cock with one end
of said valve eylinder, a connection between
the opposite end of said eylinder and the main
brake-pipe,and asuitable connection between
the auxiliary reservoir and a lateral port of
said valve cylinder, said port being opened
and closed by the piston-valve proper, as and
for the purpose specified.

In witness whereof I have hereunto set my
hand this 30th day of June, 1891.

GEORGE WINTERS WILLSON.

In presence of—
JOHN BRUNNER,
HowARD P. DENISON.
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