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To all whom it may concern :

Be it known that I, FREDERIC BooTH N1CH-
OLS, a citizen of the United States, residing at
ITalifax, in the county of Halifax and Province

5 of Nova Scotia, Dowminion of Canada; have in-
vented new and useful Improvements in Valve-
Gear, of which the following is a specification,
illastrated in the accompanying drawings, in
which—

1o Tigure 1is a vertical longitudinal section,
showing tlie position of the valves and valve-
gearing when the engine-piston ig on its for-
ward stroke. Ifig. 2 is a corresponding sec-
tion, showing the position of the valves and

15 valve-gearing when the engine-piston is on its
backward stroke. Tig. 3 is a cross-section or
end view, showing the manner of bolting the
cylindrical valve-chest to the engine-eylinder,
and flanges for bolting the heads to the valve-

20 chest.

My invention relates to improvements in
valve-gear in which the valve-chest is a cylin-
der and thevalves two pistons fitted to it, hav-
ing the inlet for the pressure or live steam be-

25 tween them, and the ountlet or exbaust on the
outsideof each. Thesepiston-valves are joined
together by a rod or stem that connects with
the valve-gearing by passing thirough a stuff-
ing-box. The valve-gearing cousists of two

3o 1lat cams fastened to frame-work, to which a

* rack made in segment of a circle is attached,
the teeth of which mesh in gear with a straight
rack fastened to the end of the valve-stem.

The cylinder R, forming the valve-chest,

35 should be aliout one-half the diameter of the

engine-cylinder S, and somewhat longer, and

is in best position when placed immediately
below, where it is bolted fast by the flanges %

I on the projections forming the ports, to the

flat projections of the engine-cylinder, one of

which, b ), is seen in Fig. 3. Flanges » % on
cach end of the valve-chest serve for bolting
on the heads ¢ g. Outlet-ports N N for the
éxhaust-steam are connected Ly the pipe or

45 conductor L, which is cast in connection witl
the valve-chamber IR. »

Thevalve eylinder or chamber I} may be cast
withlarger internal diameter between a «, so as
to avoid boring that portion. The portsI J

40

so shouldbequitelarge, fully double the usual size,

the frames.

aund occupy nearly one-half of the circumference
of the valve-eylinder, a division being made at
¢, IFig. 3, to keep the valves from working up
and striking the edges. The piston-valves X
Y fit the valve-cylinder steam-tight by means gg
of packing, and should be about one and a halt
times the length of the width of the ports, and
so adjusted that when the port on the exhaust -
side of the engine-piston is entirely uncovered
the one on the inlet or pressure side is bulf Go
covered, which leaves sufficient opening for
the live steam, while leaving a large opening
for the exhaust-steam, thus lessening the re-
sistance of back-pressure. Steam being ad-
mitted into the valve chest throngh pipe I and 63
between the piston-valves presses equally on
each,and the exhaust passing out through the
outlet or exhaust ports N N, and being eon-
nected by the pipe or conductor L, equalizes
the tendency to a vacuum on the outside of 70
the valves, thus completely balancing them,
s0, there being no resistance other than inertia
and ordinary friction to overcome, but little
force is required to move them.

Two frames, made in the form seen in TFigs. 75
1 and 2, terminating above .in a handle at M
and a projection, P, below, are placed one on
each side of rack G and fastened to it, the
whole oscillating on the pivot T at the radius
of therack G, the pivot T being secared in the 8o
frame that contains theengine. Thecams EW
areinclined planes pivoted between and to the
frames at K K, and fastened at the desired
angle by screws or bolts to the ares that form
a portion of the frame. The pivots K I may 8g
be made as screw-bolts that can be screwed
up, so as to fasten the cams more securely to
An arm, D, carrying a roller, A,
to reduce friction, is fastened near the end of
the piston-rod C. o

The mode of operation is as follows: With
the engine-piston in the position seen in Fig.
1 the port J is half open to admit live or press-
ure steam behind the engine-piston V. At the
same time port I on the exhaunst side of the en- g3
gine-piston Vis wideopen. Onadmittingsteam
into the valve-chest R through pipe I7'it passes
through port J, moving engine-piston V for-
ward, the exhaust-steam passing out of port I
and outlet or exhaust port N through pipe or roo
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conductor L, as seen by the arrows. When the
engine-piston has made eleven-sixteenths of
its stroke roller A on arm D strikes cam L,
tips it forward, and by its connection with
racks G and H draws the piston-valves X Y
forward, and, arriving at thirteen-sixteenths of
stroke, valveY covers port Jand cats off steam.
Port 1 W111 then be half open to exhaust. When
at fifteen-sixteenths of the stroke valve X will
cover port I, and before the stroke is entirely
completed port J will begin to open to the ex-
haust side of valve Y, relieving the pressure
and checking the forward movement of the en-
gine-piston. The cams, with their containing-
frames and rack G, having then passed beyond
their center of gravity and acquired a slight
momentum, fall quickly to the stop-piece 7,
which limits the length of movement of the
piston-valves. This brings them into the po-
sition shown in Fig. 2, when, port I being half
open forlive steam to enter behind the engine-
piston V and port J wide open to exhaust, en-
gine-piston 'V makes the back-stroke, moving
the cam W, and thereby the piston-valves X Y,
in the same manner as when on the forward
stroke, returning the valves to the position

© seen in Fig. 1, and again ready for the forward
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stroke; and so on continuously.

Instead of the stops for limiting the length
of movement of the valves being in the posi-
tion shown at r », they may be placed below,
at m m, so that the projection P will btrlke
thiem, and they may be made as springs or baf-
fers secured to the engine-frame.

A weight, U, is made adjustable to the pro-
jection P by its sliding on it through a hole or
slot in it, and is fastened by a set-screw or bolt
at asuitable distance from the pivot T to prop-
erly counterbalance the cams and containing-
frames and rack G and prevent striking the
stop - pieces too heavily.  If desirable, two
weights—one on each side—may be used. The
weight or weights should not be heavy enough,
when placed at any position on P, to overbal-
ance a slight preponderance being in the cams
when past the center of gravity.

The length of stroke at which steam is cut
off can be varied by altering the angle of the
cams.  When screwed or bolted fast at the

holes ¢ ¢ cut-off occurs sooner, or at eleven-six-
teenths of the stroke, leaving the exhaust- -port
open until fifteen- sixteenths of the stroke is

When thecamsarefastened at the holes

made.

eecut-off willbe made later, or at seven-eighths
stroke, exhaust closing at the same pomb as
before mentioned. Bv fastening the cams to
the holés below ¢ ¢ cut-off will occur still later.
By thus adjusting the angle of the cams con-
siderable range of cut-off can be readily made
tosuit different purposes by having more screw-
holes than shown in the drawings.

‘When the handles M stand upright both
ports will be entirely closed by the valves cov-
ering them, and by seizing one of these han-
dles and holding it in this position the engine
will instantly stop without shutting off steam,
whiecl, for some purposes, especially in sadden
emergencies, will be found advantageous. .

The piston-valves and gearing above speei-
fied are as well adapted to compressed-air or
fluid motors as to steam, the only difference in
arrangementbeingtolargely increase the width

of the ports and correspondingly the length of

the valves, as well as the inlet and outlet pipes,
and outlet-ports N N being correspondingly en-
larged, and giving greater length of movement
to the valves by lengthening the radius of rack
G to allow of more teeth on an arc of the same
angle, with other parts to correspond, when
used for fluid-motors; also adjusting the cams
so asnot to cut off until the stroke of the work-
ing-piston V is nearly completed, having air-
chambers at each end of the working or engine
cylinder, as in steam-pumps, aud one in pipe

[ IY, to give elasticity.

An oil-cup at the top of the cylinder S lubri-
cates the piston V, and the waste from it work-
ing down sufficiently lubricates the piston-
valves X-Y. The oil-cup may be dispensed
with in fluid-motors.

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

1. Theadjustablecams LW ana rack G, oseil-
Iating on pivot T, in combination with recipro-
cating rack H, \’alve-stem B,attached tovalves
X Y, stops r r, and counterbalance-weight U,
all in combination in the manner and for the
purpose herein specified.

2. The arm D and roller A on p]bton -rod C,
in combination with the adjustable cams W
racks G and H, valve-stem B3, and valves X Y
all in the manuer herein set forth.

FREDERIC BOOTH NICHOLS.

‘Witnesses:

DAvVID BOUTILIER,
RUSSELL TWINING.
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