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To all whom it may concern:

Be it known that I, Apam S. CAMERON, of
the city, county, and State of N, ew York, have
invented a new and useful Improvement in
Valve-Gear for Steam - Engines, which im.
- .provement is fully set forth in the following
specification, reference being had to the ac-
companying drawing, which represents a lon-
gitudinal central section of a steam-cylinder
constructed according to this invention.

This invention relates to a valve - motion,
which is produced by the direct action of the
steam-piston on the stems of the puppet-valves
which project into the interior of the steam-
cylinder. With these buppet-valves, and with
the main eylinder, are combined supplement-
ary pistons, which carry the slide-valve, the
whole being so coustructed that the slide-
valve is reversed before the main  piston
reaches the ends of the steam -eylinder, and
that the main piston is cushioned or prevented
from slamming against.the cylinder-heads.

In the drawings, the letter A designates an
ordinary Steam-cylinder, provided with 2 pis-
ton, B. Steam is admitted to this cylinder
through ports « @, and it exhausts through
the port. b, and these ports are opened and
closed by the action of the slide - valve ©,
which is of the ordinary consiruction, and
which may be arranged so as to admit steam
under the valve, as shown in the drawing, or
which may be constructed in any suitable
manner. '

The slide-valve is seated on the bottom of
the steam-chest D, the ends of which form
small cylinders E-B to receive pistons B F,
which are connected to each other by a rod,
@G, and this rod is perforated transversely, so
as to receive a stud, ¢, which rises from the
back of the slide-valve C. Small channels d
@/, passing through the supplementary pistons
F K, form a communication between the in-
terior of the steam-chest and the outer ends
of the supplementary cylinders B I, so that
said secondary pistons are exposed to a uni-
form pressure of steam from all sides. The
supplementary cylinders E Ef communicate
through channels e ¢ with chambers H H/,
which communicate with the main cylinder by
openings f /. These openings are closed by
puppet-valves I I, the stems of which extend

through the openings £ J’ into the interior of
the cylinder, while from the outer faces of said
valves extend rods, which are guided in stuff-
ing-boxes g ¢/, and the outer ends of which
are exposed to the action of springs b A, said
springs having a tendency to keep the pup-
pet-valves closed. The area of the Cross-sec-

tions of the channels ¢ ¢’ is much larger than

that of the small channels d @’ passing through

the supplementary pistons F F’; and if the

main piston approaches one end of its stroke,

itstrikesthe stem of one ofthe puppet-valves—
I, for instance—and opens the same. The
steam contained in the supplementary cylin-

der Eis thereby allowed to escape through
the channel ¢/, port @/, and exhaust-port b,

and the equilibrium of the supplementary pis-

tons is disturbed, causing said pistons to

niove in the direction of the arrows marked

thereon in the drawing. By this motion the
slide-valve is changed before the main piston

has completed its stroke, and the steam ad..
mitted to the main cylinder cushions the pis-

ton, and causes it to complete its stroke and

to begin its return-stroke with the least possi-
ble strainto the mechanism,

As soon as the main piston beging its re-
turn-stroke the valve I/ closes, and the equi-
librium of the supplementary pistons is re-
stored by the steam passing in through the
small channel d’. The same action takes
place at the opposite end of the stroke of the
main piston, and the slide-valve is changed
automatically by the action of the steam, it-
self governed by the direct action of the main
piston on the buppet-valves I I/, and a valve-
gear is obtained which works with the least
possible friction, which is not liable to get out
of order, and permits of running the main
piston at a rapid speed.

It is obvious that the means-employed for
disturbing the equilibrium of the supplement-
ary pistons can be changed in many different
ways, and I do not wish to confine myself to-
the precise arrangement shown in the drawing,

What I claim as uew, and desire to secure
by Letters Patent, is—

1. The combination, with a steam-cylinder,
with the piston working therein, with its main
valve and with a valve-controlling piston, of
two independent valves to be operated by the
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direct action of the piston, substantially -as
and for the purpose set forth.

9. The ecombination, with a steam-cylinder,
the piston working therein, its main valve, and
a valve-controlling piston, of two independent
valves, the stems of which extend into the
steam-cylinder, so that said valves shall be
moved, reversing the main valve before the
piston reaches the end of the eylinder, there-
by cushioning said piston, as set forth.

3. The combination, with a steam-cylinder,
the piston working therein, its main valve and
a valve-controlling piston, of a valve situated
in a echamber formed in the cylinder-head, the
stem of said valve extending into the cylin-

der in line with the path of the piston, sub-
stantially as and for the purpose described.

4. The combination of valve-chambers H B
and valves T T, with the steam-cylinder A,
supplementary cylinders B E, pistons ¥ F/,
and main valve G, constructed and operating
substantiaily as and for the purposes set forth.

In testimony that [ claim the foregoing 1
have hereunto set my hand and geal this 9th
day of October, 1876.

: A. S, CAMERON.
Witnesses :
W. HAUFP,
E. F. KASTENHUBER.



