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To all whom it may concern:

Be it known that I, WALTER M. CARY, of
the city and county of San Francisco, State of
California, have invented an Improvement in
Steam- A ctuated Valves; and I hereby declare
the following to be a full, clear, and exact de-
scription of the same.

My invention relates to certain Improve-
ments in direct-acting engines. |

It consists of a main eylinder and piston, a
main and supplemental valve operated by a
single valve-stem and in line with each other,
so that the auxiliary valve has a certain lead
over the main valve, a short supplemental
piston having its rod, as well as the valve-rod,
connected with the exterior valve-gear,which
is also connected with the main piston-rod.

Referring to the accompanying drawings for
a more complete explanation of my invention,
Figurelisalongitudinal vertical section taken
through the center of the cylinder, valve-cham-
ber, and supplemental cylinder. Iig.2 18 an
end view of the valve motion.
view of the valve-ports. Fig. 4 1s a transverse
vertical section taken across the auxiliary
valve and supplemental eylinder. |

A 1s the main cylinder, having a piston, b,
working within 1it, 1ts rod extending out
through a stuffing-box at one end and connéct-
ed with the valve-gear, as will be hercinatter
described. L

I is the main valve,working within & main
chamber and over suitable ports, I¥ I as
show. - | |
- F is the auxiliary valve,working over ports
J and I, by which steam is admitted- to and
exhausted from the supplemental cylinder.

- The valves E and F are placed in line with |

each other, and the valve-stem R,which passes
through or above the upper part of the valve,
has collars M, N, and P fixed to it to inclose
the valve between them, so that the move-
ments of the valve-rod will also move the
The collars N and P fit closely against
the auxiliary valve F, so that it moves simul-
taneously with the valve-stem; but the collars
M and N are sufficiently separated, so that the
main valve B will have a certain amount of

lost motion between them, and this allows the

auxiliary valve to be first moved, so as to ad-
mit steam to drive the supplemental piston to
the end of its stroke before the main valve 1s

Fig. 3is a plan |

|

&

opened by the farther movement of the valve-

stem. |

D is the supplemental piston, fitted to move
within the short eylinder, which in the present
case I have shown arranged above the auxil-

iary valve and chamber and extending only a

portion of the length of the steam-chest. The

' ports J J of the auxiliary valve lead to oppo-

site ends-of this eylinder, so that when opened
the valve-piston may be driven alternately
from one end to the other.

Q is the supplemental piston-rod, which ex-
tends outward through a guide, S, and has 1ts
outer end connected with the main piston-rod
by a lever, L, and a link, T. A collar, O,
slides loosely upon the supplemental piston-
rod Q, the lower end or projection of this col-
lar receiving the end of the valve-rod R,which
has adjusting nuts or collars U upon each side,
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<0 that as the collar moves it will also move -

the valve-rod, the amount of lost motion being
determined by the position of the nuts U. A
link, H, connects this collar O with the lever-
arm L, and the operation will then be as fol-

lows: The piston B standing at the left-hand

end of the cylinder, the valves will then be 1n
the position shownin I'ig.1,having been moved
to this position by the lever L, so as to cut oft
steam gradually and at the same time furnish
a very superior cushion to the piston, as the
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slightest movement farther in the same direc-

tion would admit steam to the opposite side
of the piston. The supplemental piston D 1s
at the right-hand end of its eylinder, and the
lead or advance which the auxiliary valve has
over the main valve will open the supple-
mental eylinder-port J, and steam will be ad-
mitted to the right-hand end of the supple-
mental cylinder, causing the supplemental
piston to make a stroke from the right to the
left, and carry with it the main and auxiliary
valves, by means of the outside valve-geaxr be-
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fore described, thus reversing the motion of g5

the main piston. By this construction 1 am

enabled to accomplish the reversal of the valve

with only one-half the travel of supplemental
piston employed in other engines of this class,
and in consequence I effect a very material
saving of steam. The supplemental cylinder-
ports are also much shorter than in other di-
rect-acting engines, thus effecting a further
saving. This construction and arrangement
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of the valves in the chest enables me to make
the supplemental piston with a single instead
ol a double head, which is the usual form in
a direct-acting engine, thus simplifying the
mechanism and reducing friction.

It will be manifest that if the engine is to
stand vertically the auxiliary valve could be

- reversed, the ports opening directly into the
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supplemental cylinder, instead of passing
through the opposite face, as here shown.
I am aware it is not new to place an auxil-

lary valve and a main valve side by side to be
. Supplemental piston-rod, and the link H, sub-

operated by a supplemental piston, and such

construction I therefore do not claim as my |

mvention.

Having thus described my invention, what I
claim as new, and desire to secure by Letters
Patent, is— - |

1. Inadirect-acting engine, a main and sup-
plemental piston having their rods connected
at the outer end by a link and lever, as shown,

| 1n combination with the main and auxiliary

steam-valves placed in line and operated by
the single valve-stem, the collar O, and link
H, substantially as herein described.

2. In a direct-acting engine, the main and
supplemental cylinders with pistons moving
therein, piston-rods having the outer ends
connected by a link and lever, as shown, in
combination with the main and auxiliary
valves placed in line, the single valve-stem
having the collars, between which the valves
are held and moved, and the collar O upon the

stantially as herein described. .
In witness whereof I have hereunto set my
hand. o -

"WALTER M. CARY.

Witnhesses:
Gro. H. STRONG,
S. H. NOURSE.
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