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To all whom it may concern: -

Be it known that I, HENRY 8. COLE, of Mil-
waukee, in the county of Milwaukee and State
of Wisconsin, have invented certain Improve-
ments in Cut-Off Valve-Gear and Valve for
Steam-Engines, of which the following is a
specification:

My invention consists in the peculiar com-
Dbination ofa puppet-valve, arotary sliding eam
operating said valve, and a governor-wheel
controlling the action of the cam, in such man-
ner as to vary the point at which the steam is
cut off ; and it also consists in the peculiar con-
struction of the balanced valve, having a
small supplemental piston, by which it is
caused to close under the steam-pressuare.

Figuare 1 represents a side elevation of my
cut-off mechanism ; Fig. 2, a transverse verti-
cal section through the center of the same;
Fig. 3, a perspective view of the cam,

A represents the body of the valve, and B
the round sliding valve therein, of a construe-
tion similar to others now in use, with two
pistons, a, seated in corresponding throats,
and receiving the pressure of the steam in op-
posite directions, so that the pressure upon
one is balanced by that on the other, and the
valve thereby caused to open and close with
ease, and without being atfected by the press-
ure of the steam. In order to cause theauto-
matic closing of the balanced valve by the
pressure of the steam, I provide it with a
small piston, b, working in a small cylinder,
¢, formed in the top of the body, and, in the
upper end of the cylinder, make a hole, d,
communicating with theatmosphere, as shown
in Fig. 2. Tbe pressure of the steam against
the under side of the piston forces the valve
B upward, closing it, and keeping it closed,
except when opened Ly the application of an
external force. The valve is provided with a
spindle, ¢, extending out through a stuffing-
box at the top of the body. The spindle sus-
‘tains upon its upper end the free end of a piv-
oted arm, f, which is provided with a roller,
¢, acted upon by a depressing-cam, C, which
is mounted on a horizontal shaft, D, as shown.
The cam, depressing the roller and spindle,
opens the valve, and admits steam to the en-
gine, and then, as its rotation continues, it re-
leases the parts, and permits the steam-press-
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ure to close the valve again. The cam is
shaped so as to actuate the valve twice dur-
ing each revolution, and is arranged to turn
at the same speed as the main shatt of the en-
gine, whereby the opening of the valve and
admission of steam is effected at the prop-
er time. The cam is made of an elongated
form, and arranged to move endwise on the
shaft, and has its projecting faces, or cam-
faces proper, which actuate the valve, made of
decreasing width from one end to the other,
as shown, so that by shifting the cam end-
wise, and Dbringing into action a wider or a
narrower portion of its faces, it may be caunsed
to hold the valve open a longer or a shorter
time, as required. The frout edges of the cam-
faces are in line with the axis of the shaft, so
that the valve is always opened at the same
time or point in the stroke of the engine; but,
owing to the variation in the width of the
faces, the closing takes place sooner or later,
according to the position of the cam on the
shaft. When the cam is in such position that
the narrow ends of its faces act npon the roll-
er-the valve is held open but a short time,
and, consequently, the steam is eut off at an
early point in the stroke; but, as the cam is
shifted endwise, the point of cutting off’ the -
steam is gradually delayed until the maxi-
mum limit of supply is reached. The proper
movementof the cam endwise to vary the point
of cutting off the steam is effected by means.
of pendulum balls or weights, or a governor -
wheel or ring, ¥, pivoted to a transverse arm
on theé cam-shatt, as shown, and connected,
by a sliding bar, G, to the cam. A spring, H,
is applied in the manuner’ shown,to tip.the
wheel over at an inclination,and thereby push
the cam into such position that its wide ends
will come into action, and hold the valve open
the maximum length of time ; but, as the speed
of the engine increases, the cousequent in-
creased speed of the. governor-wheel devel-
ops a centrifugal force to correspond, where-
by the wheel is caused to straighten up from
its inclined position, and move the cam end-
wise until it cuts the steam off at such point
as to reduce the speed of the engine to the
proper limit. Thus it will be seen the gov-
ernor-wheel controls the action of the cam
in such manner that the steam is cut off at
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Just such point as to keep the engine ranning
at. the desired speed. By constructing the
balauced valve with the small piston, as de-
scribed, and combining it with the cam and
governor, I produce an exceedingly cheap,
simple, and reliable cut-off, and one which op-
erates with great delicacy. .

What I claim as my invention is—

1. In combination with the sliding cam C,
mounted on the shaft I, and arranged to op-
erate the valve B, the governor-wheel F and
the connecting-bar G, seated in the groove in
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the shaft, and connected at one end to the
cam, and at the other, by a pin and slot, with
the governor-wheel, as shown.

2. The combination of the body A, provided
with the two valve-throats and the cylinder b,
and the valve B, provided with the balancing-
pistons « and closing-pistons ¢, substantially
as shown,

HENRY. 8. COLE,
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