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UNITED STATES PATENT OFFICE.

JOHN A. SMITH, OF SAN FRANCISCO, CALIFORNIA, ASSIGNOR TO SMITH ENGINE
COMPANY, OF SAN FRANCISCO, CALIFORNIA.

ROTARY ENGINE.

1,208,030.

Application filed March 21, 1813, Serial No. 755,908,

To all whom it may concern.:

Be it known that I, Jorx A. SmrH, a
citizen of the United States, residing at San
Francisco, in county of San Francisco and

State of California, have invented certain
2] )

new and useful Improvements in Rotary
Engines, of which the fo]lowmo is a speci-
fication.

My invention relates to an improvement
in rotary engines, and more particularly to
rotary engines of the expansion type.

The object of this-invention is to provide
an engine so constructed that fluid will be
supphed only when the engine is working
at its highest efficiency.

The invention relates to still other novel
features of construetion and combinations
of parts which will be hereinafter described
and pointed out in the claims.

In the wccompanvmcr drawings, Tlou re 1
is a view in side elevation taken from the
power side of the engine; Fig. 2 is a similar
view taken from the 0]3p051te side of the
engine; Fig. 8 is a vertical sectional view
taleen wt 11ght angles to the power shaft;
Fig. 4 is a Vertlml sectional view mken
par vallel of the power shaft; Fig. 5 is a view
in side elevation of the fluid-control valve;
Fig. 6 is a fragmentary perspective view of
one of the packing rings used to make the
moving parts fluid-tight; Fig. 7 is a frag-
mentary perspective view to show the ar-
rangement of the packing strips used on the
plston and the turning abutment; Fig. 8 is
an enlarged detail vertical sectmn%l view to
better 111ustmte the cam which operates the
fluid-control valve; Fig. 9 is a transverse
vertical sectional view on the line 6—0 of
Fig. 8; Fig. 10 is a view in perspective to
botter illustrate one of the bushings used in
the ]ournal between the power shaft and
casing; Fig. 11 is a vertical sectional view
on the line a—a of F Tig. 4 to better show the
bearing; and Fig. 12 is an enlarged detail
view to show the manner of applying the
packing rings to the parts.

The casing A comprlses an expansion
chamber 1, which is closed by the heads 2
and 3. An abutment chamber 4 is provided
in the surrounding wall 5 of the expansion
chamber and opens into the expansmn cham-
ber. A fluid-valve chamber 6 is formed in
the wall beyond the abutment chamber 4,
and leads 7 and 8 establish connection at
two points between the valve chamber and
the abutment chamber,

Specification of Letters Patent.

Patented Dec. 12, 15186,
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A fluid-supply pipe 9 connects with the
valve chamber 6 to supply fluid thereto, and
it is evident that the supply through this
pipe might be controlled by any arrange-
ment of the valves as the occasion m10ht
require. At opposite points the e\hmst
pipes 10 and 11 lead into the. valve chamber.

A power shaft B is journaled in suitable
bearings 12, 12 on the heads 2 and 3 of the
casing and it is preferable that these bear-
ings be so formed that they can be adjusted
to take up wear.

As better shown in Figs. 10 and 11, a con-
tractible cone bushing 13 is provided, be-
tween which and the power shaft B roller
bearings 14, 14 are received. As the bush-
ing wears, it may be forced farther into the
seat provided in the casing heads, by the
manipulation of a screw-threaded presser
washer 15, and the bearing will ‘again be
restored to its normal condition.

A runner O is secured to the power shaft
B, by a key 15, and a fluid-tight connection
is formed between the runner and the casing
heads 2 and 3 by spring-pressed packing
rings 16, 16, one of which is better shown
in Fig. 6. The runner is of sufficiently less
outer diameter than the inner diameter of
he expansion chamber that a substantial
expangion chamber is left between it and
the inclosing wall 5.

A piston 17 is carried by the runner mov-
ing in the expansion chamber, and a fluid-
tight packing is formed between the piston
17 and the heads 2 and 3 and the inclosing
wall 5 by spring-pressed packing strips 18,
18, which are received in properly p051-

’ tlonﬂd grooves in the plston

A turnmp‘ abutment 19 is positioned in
the chamber 4 to be equidistant from the
leads 7 and 8, which establish connection be-
tween the chfunber 4 and the valve cham-
ber 6. Suitable packing strips 21 are con-
nected in the abutment 19 to cause the abut-
ment to form a fluld-tigh. barrier in the
fluid chamber when in its normal position.

A fluid valve 22 is journaled in the fluid
chamber 6, and has a stem 23 thereof ex-
tending through a suitable stufling box in
the head 2. A valve 22 is f ormed to have

a fluid-supply duct 24 to extend diametri-
m]ly therethrough. This duct is made
rather cons‘tncted on the omne side, and
broadens out until, on the opposite side,
the opening covers a cons1derab1e extent of
the circumference.
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The sides of the valve 22, at points at

right angles to the diametrical extent of the
fluid-supply duct, are made to férm con-
ducting channels 25 and 26. Suitable pack-
ing strips 27 are provided on the valve struc-
ture to establish a fluid-tight connection be-
tween the several passages.
- A balance or cam wheel 28 is connected
to the power shaft B by keying or any
other approved manner at a point beyond
the head 3 of the casing.

The shaft 20 of the turning abutment 19
extends through this head, and on its outer
end has.a crank arm 29 secured by a pin 30.
The cam wheel has a cam groove 81 cut in
the side thereof adjacent the head 8, and a
friction roll 82 is secured on the free end
of the crank arm to be received in this cam
groove. The cam groove, as better shown
by the dotted lines in Fig. 1, is, throughout
its greater extent, circular, with the power
shaft B as a center, and at a point corre-
sponding to the disposition of the piston 17
on the runner C has an outward bend, as
at 33.

It will be seen that as the power shaft is

‘turned, the friction roll 32 will be held in

the cam groove 81, and when the outward
bend 33 is reached, the crank arm 29 will be
moved, thus transmitting a movement to the
turning abutment 19. The turning of the
abutment is automatic in its action, and the
abutment is brought to a position that the
piston 17 may pass it.

A double crank arm 84, the form of which
is better shown in Fig. 2, is secured on the
valve stem 28. A cam disk 35 is received on
the end of the power shaft B beyond the
head 2 of the casing A. This cam diskhason
its one side a peripheral groove 86. A
forked lever 37 has a forked end 88 thereof
received in this groove, and a bifurcated
portion 89 on the opposite end of the lever
37 embraces the double crank arm 84 secured
to the valve stem 23. A friction roll 40 is
mounted in the bifurcated portion to travel
in the cut-away portion of the crank arm 84,
and as shown in Fig. 2, this friction roll may
ozczl)lpy either the position indicated at @ or
at b.

A hand lever 41 is pivoted af 42 to the

‘head 2 of the casing, and a link 43 is pivoted

to the hand lever 41 and with the lever 37,
so that, as the hand lever is moved, the
lever 87 will be moved from the operating
position ¢ to the operating position & of the
crank arm 34, as the case may be.

The hand lever 41 is held in its adjusted
position by a latch 44, which engages with
the notches of the segmental rack 45, and is
released therefrom by a handle 46. A cam
groove 47 is formed in the face of the cam
disk 85 adjacent the head 2. A configura-
tion of this groove is better shown by the
dotted line in Fig, 2. ' —

1,208,030

- A friction roll 48 is mounted on the side
of the lever 37 to be received in the cam
groove 47, and as the disk is turned through
the rotation of the power shaft B, the lever
37 is consequently shifted radially away
from and toward the center of rotation.
The lever 37 is held to its operating posi-
tion by the link connection 43 with the hand
lever 41. .

The operation of the engine is as follows:
The hand lever 41 is shifted to bring the
fluid valve to the position shown in Fig. 3.
At this position, the fluid passes through the
fluid duct 24, lead 8, abutment chamber 4,
and expansion chamber 1. At this point
the fluid bears against the abutment 19
and against the piston 17 carried by the
runner C. This causes the piston to be
moved, and the runner and power shaft are
rotated in the direction of the arrow.
When the piston has attained the position
indicated at ¢ by the dotted lines, the abut-
ment 19 must be turned if the rotation of the
runner is to continue. When the runner
has been turned to this point, the bend 33
of the cam groove 31 engages the friction
roll 32, and through the crank arm 29 and
the shaft 20, the abutment is turned to the
position indicated by dotted lines. Dur-
ing the supply of the fluid through the fluid
duct 24 on the compression side of the pis-
ton, the fluid contained in the expansion
chamber on the opposite side of the piston
would normally be compressed. This tend-
ency, however, is overcome by the channel
25, establishing connection between the lead
7-and the exhaust pipe 10, so that the fluid
head of the piston is exhausted through this
exhaust pipe. Now, when the abutment is
turned to a position to permit of the pas-
sage of the piston, the fluid supply would
escape to the exhaust, and it is therefore de-
sirable that the fluid supply be cut off. This
is accomplished through the lever 37 and
its connections. During the supply of the
fluid through the duct 24, the friction roll
48 has been in the greater arc of the cam
groove 47. The beginning of this position
is shown in Fig. 2. The lever is held radi-
ally from the center of rotation, the crank
arm 34 is held up, and a connection is es-
tablished between the fluid conduit 24 and
the passage 8, but when the travel of the
disk has been sufficient that the roll 48
passes into the lesser arc of the groove 47,
then the lever 87 is drawn toward the center
of rotation. The crank arm 34 is drawn
down, thus turning the valve 22 to the posi-
tion indicated by the dotted lines in Tig. 8,
and shutting off the connection between the
fluid duect 24 and the lead 8. As the cam
disk 25 is turned due to the rotation of the
power shaft B, the lever 87 is again moved
in a radial direction from the center of ro-
tation, and the connection from the fluid
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supply pipe 9 to the expansion chamber 1 is
again established.

To reverse the engine, the latch 44 of the
hand lever 41 is disengaged from the notch
of the segment 45, and is brought to a posi-
tion that the friction roll 40 of the lever 87
is removed from the position a to the posi-
tion b In the crank arm 34. The parts then
occupy the position indicated by the dot-
and-dash lines in Fig. 2, a connection will
be established by the fluid conduit 24 and
lead 7 from the fluid supply pipe 9 to the
expansion chamber 1 on the opposite side of
the abutment 19. This will cause the run-
ner C carrying the piston 18 to travel in the
opposite direction, and as the cam wheel
98 is secured on the shaft, the swinging of
the turning abutment 19 will be in the op-
posite direction, and the piston will be per-
mitted to pass. The operation of the fluid
valve will also be identical with the ex-
ception that the operation will be in con-
nection with the lead 7. To obtain the most
efficient result, it is desirable that the cut-
ting off of the supply be timed slightly be-
fore the raising of the turning abutment,
and to make this difference in the forward
and reverse, I have provided the hub of the
cam disk 85 with a peripheral slot 49, and
a pin 50 is received in the power shaft B
to work in this groove. The power shaft
will have slight movement before the cam
disk is turned. This cam disk has a turning
fit on the power shaft, but to insure the disk
being held until the shaft has turned the
proper distance, a spring-held washer 51 is
provided on the inner face of the cam disk
In position to bear against the lever 57.

1t is evident that the motive fluid may be
a liquid or gas, and equally good results be
obtained, it will also be seen that the great-
est efficiency is obtained for the fluid pres-
sure expended, and that the engine when
once started in the forwarding and reverse
is automatic in its action and is equally pow-
erful in both directions.

It is evident that slight changes might be
made in the form and arrangement of the
several parts described without departing
from the spirit and scope of my invention,
and hence I do not wish to be limited to
the exact construction herein set forth,
but:

What I claim as new and desire to secure
by Letters Patent is:—

1. An engine comprising a casing having
a valve chamber and an expansion chamber,

2]

said chambers in communication with each
other, a rotary piston mounted in the ex-
pansion chamber and a valve mounted in
the valve chamber, a shaft on which the
piston is mounted, inlet and exhaust pipes
leading to the valve chamber, said valve
having passages for conducting the steam
to the expansion chamber, and for conduct-
ing the exhaust steam from the expansion
chamber, a double crank arm connected to
the valve having a slot therein, a lever hav-
ing connection with the crank arm. and
adapted to be held at either terminus of the
slot for imparting an oscillatory movement
to the valve upon the actuation of the lever
for admitting and cutting off the supply of
steam to the expansion chamber, means for
actuating the lever from one terminus of
the slot to the other for regulating the di-
rection of movement of the valve, and means
on the shaft for imparting movement to the
lever for operating the valve.

2. An engine comprising a casing having
a valve chamber and an expansion chamber,
said chambers having leads for forming a
communication therebetween, a rotary pis-
ton mounted in the expansion chamber and
a valve mounted in the valve chamber, a
shaft on which the piston is mounted, inlet
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and exhaust pipes leading to the valve -

chamber, said valve having a duct and chan-
nels, the duct for conducting the steam to
the expansion chamber, and the channels
for conducting the exhaust steam from the
expansion chamber to the exhaust pipes, one
of said channels always forming a com-
munication between the expansion chamber
and the exhaust pipe, a double crank arm
connected to the valve having a slot therein,
a lever having connection with the crank
arm and adapted to be held at either ter-
minus of the slot for imparting an oscilla-
tory movement to the valve upon the actua-
tion of the lever for admitting and cutting
off the supply of steam to the expansion
chamber, means for actuating the lever from
one terminus of the slot to the other for
regulating the direction of movement of the
valve, and means on the shaft for imparting
movement to the lever for operating the
valve.

In testimony whereof T affix my signature,
in the presence of two witnesses.

JOHN A. SMITH.
Witnesses:
L. E. Lzz,
Frora Harr.

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents,
Washington, B, C.”
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