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To all whom it may concern :

Beit known that I, BEUGENE O'NEILL, of the
city of Oakland, in the county of Alameda and
State of California, have invented an Improved
Valve-Motion and Cut-Off for Steam-Engines ;
and I do hereby declare the following to be a
full, clear, and exact description thereof, refer-
ence being had to the accompanying drawings.

My invention relates to a novel combination
of mechanism for opening and closing steam
and exhaust valves in a steam-engine, the
opening being effected gradually until the
valve is started from its seat, and completed
rapidly, while the closing of the valve is con-
trolled by means of a cam or cams, which are
made to release the valve and allow it to drop
at any desired point in the stroke of the en-
gine, the whole mechanism forming what is
known as a “variable cut-off.” It consists in
a combination, with the vertically-acting valve
and stem, of a horizontally-moving bar, hav-
ing a peculiarly-shaped curve formed upon its
upper side, whereby the lifting of the valve is
effected ; and, also, in the employment of a
eam or cams in combination with the stem so
actuated, that, at any desired point in the
piston-stroke, 1t will release the valve from the
action of the elevating devices, and allow it to
fall and cut off any further accession of steam
to the cylinder.

Referring to the accompanying drawings
for a more complete explanation of my inven-
tion, Figure 1 is a side elevation of my valve-
movement,showingits application to both ends
of the eylinder. Fig. 2 is a plan view.

A is the.top of ‘the valve-chest designed to
contain the valve M’. B is the stem, which
passes through a stuffing-box in thiscover, and
this stem is made large enough above the
stuffing-box, or has an attachment to be slotted
_ through in two directions at right angles with
each other, as shown. One of these slots re-
ceives the sliding bar C, which moves in suit-
able anti-friction guidesat D D, and isactuated
by an eccentric upon the engine-shatt, in the
usual manner. The upper side of this bar is
formed with the portion O/ higher than the
part C, so that when Dby its movement this
part of the bar has passed beneath the roller
or lifting surface E of the stem the valve will
have been raised toits full opening. Iun order

to effect thisopening with the greatestrapidity,
and at the same time reduce the strain of
starting the valve from its seat to a minimum,
I have connected the two levels of the oper-
ating-bar by means of a peculiar curve, I,
which, while it gives the requisite slow move-
ment to start the valve from its seat, increases
in such a manner as to finish opening the
valve with the required rapidity, while the
regular reciprocating motion of the bar is pro-
duced by the eccentric. -

As it-is desirable to cut off the steam from
the cylinder and work it expansively, I have
for this purpose attached to the valve-stem a.
cam, G, which is journaled to the stem at H.
The lifting-surfice B, upon which the bar C
acts in raising the valve, may be an anti-fric-
tion surface, or, as I have shown, a roller.
This roller is mounted upon an axis, which ex-
tends through the slot transverse to the one
in which the bar C moves, and has rollers I
upon its outer end, so that the eam G, which
is double and embraces the stem, will rest up-
on these outer rollers. This cam is actuated,
80 as to receive an oscillating motion, by means
of an eccentric npon the engine-shaft connected
with the arm J.

The operation will then be as follows: The
eceentric which actuates the bar O being set
to lead the crank, in the usual manuner, and
the eccentric which moves the cam G being
set with, or nearly with, the crank, the bar C
will be moved beneath the roller E, and as
the cam G rests upon the rollers, they will
not be allowed to move in the slot, but the
action of the curved incline will elevate the
rollers, cam, and stem as one piece. -This
opens the valve, and it remains open until
the cam is rotated upon its axis to a point
where the offset L allows the stem and valve
to fall, while theroller Ii rests upon the higher
portion of the bar C/.  This motion of thevalve
and stem is permitted by the slotin the stem,
which allows the stem to move downward
while the rollers remain stationary. When
the further travel of the engine brings the
lower part of the bar C beneath the roller or
surface B it will fall to the lower level again,
and the cam G will be turned by its eccentric
s0 that its larger part is again in contact with
the rollers I, and they are again iu position to
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lift the valve when the inclined curve passes
beneath them.

The particular form of my inelined lifting-
curve may be varied in different cases, and
still produace, essentially, as good work; but
I have found that the curve of a parabola, or
one in which the curve at the beginning of
the lift merges into a nearly-straight plane,
answers the purpose very well,

The point of cut-off is easily regulated by
lengthening or shortening by serews the rods
which operate the arm J and cam G. These
and the eccentrics, connecting-rods, and rock-
shafts are in no way novel or different from
any other of this class of mechanism, and the
duplication of the gear for the opposite end
of the cylinder is precisely the same, and is
operated by the same eccentrics, in the same
manner as in an ordinary valve-gear.

The exhaust-valves may be worked by the
bar C C’ alone, without the cams G.

Having thos described my invention, what
I claim as new, and desire to secure by Let-
ters Patent, is—

1. The rempxocatmg operating-bar, havmg
its two levels C and C/ connected by the in:
clined curve F, so formed that the valve shall
be started from its seat by a slow movement,

and its opening completed by a more rapid
movement, substantially as herein described.

2. The cam G, with its offset or curve, the
cam being attached to, and moving with, the
valve-stem B, in combination with the inde-
pendent inclined curved face I of the oper-
ating-bar, said cam being so placed as to allow
the .valve to be opened and closed, substan-
tially as herein described.

3. The valve-stem B, having the 10ng1tud1-
nal slots made in its s1des transversely to each
other, in cowbination with the bar C and the
rollers I, so that the valve-stem and rollers
may be moved independent of the bar and of
each other, substantially as herein described.

4. The bar C, with its inclined curved face
I, in combination with the cam G, attached
to the valve-stem, and the independently-
moving roller E, which supports the cam un-
til the valve is opened, and is then released
by it to allow the valve to close, substantially
as herein described.

In witness whereof I have hereunto set my
hand and seal.

EUGENE O’NEILIL.

Witnesses: .

Geo. H. STRONG,
FrRANK A. BROOKS.
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