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To all whom &t may concern :

3e it known that I, ANDREW J. STEVENS,
of Sacramento city fmd county, State of bah—
fornia, have invented aVacuum Relief-Valve
for Steam-Cylinders; and I do hereby declare
the following descmp‘mon and accompanying
drawings are sufficient to enable any per-

SO skllled in the art or seience to which it
most nearly appertains to make and use my
said invention without further invention or ex-
periment.

- The object of my invention is to relieve the
vacuum which is produced in the cylinders of
locomotive-engines when the engine is running
upon a down grade with the throttle-valve
closed. My improvement consists in attach-
ing a valve to the steam-pipe inside of the
dome of the boiler, which will remain closed
as long as a steam-pressure is kept up in the
steam-pipe, but which will open when a sue-
tion or back pressure is created inside of the
steam-pipe by the pumping action- of the pis-
ton when the locomotive is moving without
steam, so as to admit a quantity of steam at
each stroke of the piston, and thus relieve the
vacuum and lubricate the piston.

To more fully illustrate and explain my in-
vention reference is had to the accompanying
" drawings forming a part of this specmeatlon,

in Wluch-—-

Figure 1 is a sectional elevation of a boiler
and one eylinder, showing my invention. Fig.
2 is an enlarged view of my device.

Lisa steam boiler, such as is used upon lo-
comotive-engines; and K is the steam-dome,

-G M N is the steam -pipe which eonducts the
steam froin the steam-space in the dome K to
the steam-chest P and cylinder R; and V is
the throttle-valve, which is opemted by the
" throttle-stem T to admit the steam into, or shut
it-off from, the steam-pipe. .

The pumping action of the pistons of loco-
motive-engines, when the locomotive is moving
down an mchned plane with the throttle-valve
closed, is too well known to require explana-
tion in this SpGOlﬁC’Lthll

This pumping action creates a vacuum at
each stroke of the piston; and it is the object
of my invention to destroy this vacuum by
providing an arrangement by which the suc-
tion or back pressure created by the vacuum

will open a valve and admit a sufficient quan-
tity of steam to the cylinder at-each stroke of
the piston to relieve the vacuum and lubri-
cate the piston.

My relief:-valve I attach to the end of the
steam-pipeinside of the dome. Thisvalve con-
sists of a shell, A, one end of -which is open,
and secured in the end of the steam-pipe, S0
as to communicate with its interior. - The op-
posite end of the shell is closed, with the ex-
ception of an opening which (,ommumcates
with the interior of a-tube, D.. This tube is
secured to the end of the shell, and passes out
through a fixed nut, H, and packlnmnut U on
the side of the dome, by which the joint is
made steam-tight. Inside of the.shell Aisa
cup-shaped -piston, B, to which one end of a
stem, E, is attached. ’lhls stem passes through
thetube D, so that its opposite end prOJects out-
side ofthe dome One or more openings or ports,
C C, aremade intheshell A inthe same vertical
line. A. corresponding number of ports, O,
are made through the shell of the cup-shaped
piston B in such 3 position that, when the pis-
ton is drawn inward by the suctlon or ‘back
pressure in the steam-pipe, the ports in the shell
A and piston B will come opposite each other,
and admit steam from the dome into the steam-
pipe. A groove or channel, IY, is made around
the shell of the piston, outside of the ports O,
for the purpose of insuring the free passage of
steam, in case the piston should be rotated, so
as to carry the ports out of the sameline. - The
ports O in the piston-shell are of somewhat
greater diameter than the ports C in the outer
shell so that all the steamn which passes the
ports C will be admitted into the interior of
the shell, and thus avoid any liability of its’
being foreed between the piston and shell A:
Packmg rings 8 8 8§ are applied around the

piston, between the two shells, upon each, side iy

of the ports, when they are closed to plevent
the entrance or leakage of steam.

Now, in running upon a down grade, with
the tluottle valve cloqed the vacuum created
by each stroke of the plston in the cylinder
of the engine will draw the piston B forward
until the ports C O come opposite each other,
and steam will be admitted automatically into.
the steam-pipe, so as to destroy the vacuum‘
and labricate the piston.
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Iis a thumb-nut on the end of the stem E,
outside of the domé. This stem E serves as
an indicator, to tell when the relief-valve is
working properly; and also serves as ameans
of enabling the engineer to control the action
of the valve, as he can readily open or close
the ports at will, by means of the stem E.

Having thus deseribed my invention, whatI
claim, and desire to secure by Letters Patent,
is—

1. A relief-valve attachment to the steam-

pipes of locomotive and equivalent engines, by
which the vacuum orback pressure caused by
the pumping action of the engine-piston will
antomatically furnish steam from the steam-
dome to relieve said vacuum and lubricate
the piston, substantially as above described.

2. Theimproved automaticrelief:valve above
described, consisting of the shell A, with its
ports G, and shell or cup-shaped piston, with
its ports O, groove F,and packing-rings S8 S,
substantially as and for the purpose above de-
scribed.

3. In combination with the piston of a vae-
num relief - valve, the indicating and operat-
ing stem E, when applied substantially in the

‘manner described.

In witness whereof I hercunto set my hand
and seal..

A.J. STEVENS. [L.8.]

Witnesses:
‘W. H. MILLIKEN,
JOHN RAFFERTY.




