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To all whom it may concern:

Be it known that I, SamueL B. STEVEN-
SoN, a citizen of the United States, residing
at the city and county of San Francisco and
State of California, have invented new and
useful Improvements in Rotary Engines—
Explosive Type, of which the following is
a specification.

This invention relates to an internal com-
bustion engine, and particularly pertains to
an engine of the rotary type.

It is the principal object of this inven-
tion to provide a rotary engine of the ex-
plosive type, which is formed with few
parts, adapted to readily operate in syn-
chronism without the material possibility
of binding, and which will effectively com-
press and explode charges of gas to produce
direct rotary motion.

The present invention contemplates the
use of a cylindrical casing within which a
single. rotor is positioned, said rotor being
supplied with rotary pistons adapted to
cooperate with yieldable distributing mem-
bers to compress and explode charges of
gas, and thereafter to scavenge the explo-
sive chambers of the structure.

The invention is illustrated by way of
example in the accompanying drawings in
which— ‘

Figure 1 is a view of side elevation illus-
trating the completely assembled engine
with parts removed to disclose the opera-
tion thereof.

Fig. 2 is a view in end elevation illus-
trating the engine with certain parts broken
so to more clearly disclose the construc-
tion of the pistons and the yieldable gates.

Referring more particularly to the draw-
ings, 10 indicates an annular body casting
forming a cylindrical shell at the opposite
ends of which are bolted end castings 11
and 12. The cylindrical shell is formed
with a circular opening extending entirely
through it to receive an engine rofor 13.

This rotor is fixed to a horizontally disposed

drive shaft 14. The opposite ends of the
drive shaft are suitably housed within bear-
ings formed through the opposite end cast-
ings 11 and 12, and permit free rotation of
the shaft with its rotor. The outer di-
ameter of the rotor is considerably less than
the inner diameter of the shell 10 within
which it is concentrically mounted. This
forms an annular explosive chamber be-
tween thie rotor and the shell. The annular

passage way here referred to is divided into
four explosive chambers 15, which are sepa-
rated by laterally extending projections 16
upon the rotor circumference. These pro-
jections are substantially semi-circular in
cross section and extend the length of the
rotor. They are formed as a part of the
main rotor casing and combine with cy-
lindrical portions thereof to form laterally
extending pockets 17. The outer face of
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each of the portions 16 normally bears

against the inner circumference of the shell
10, and the space between is sealed by ap-
propriately arranged packing members 18.

The pockets 17 are cylindrically bored,
and are each adapted to receive what might
be termed a cylindrical piston 19. These
pistons are in the form of cylinders closely
fitting within the pockets, and adapted to
be rotated by means hereinafter described.
A transversely extending casing chamber 20
is formed in each of the pistons, and ex-
tends outwardly through one side thereof.
The pistons are provided at one end with
spark plugs 21, which may ignite the

.charge of gaseous fuel within the chamber

20, and at their opposite ends with out-
wardly extending rollers 21. These rollers
produce a partial rotation, or, in. fact, an
oscillation of the pistons as they traverse
a cam groove 22 formed in the face of false
end wall 23. One of these walls is mounted
contiguous to each end of the rotor, and
effectively seals the chamber 15.

The shape of the cam groove 22 is such
that during one rotation of the rotor the
pistons 19 will be oscillated substantially
a quarter of a circle. In this manner the
chamber 20 will be caused to alternately
register with an intake port 24 in the front
side-of the rotor portion 16, and an explo-
sive and exhaust port 25 in the rear side
of said member. It will thus be seen that
this cam and the rollers constitute the en-
tire timing mechanism of the device. The
rotor is formed with end flanges along walls
which extend outwardly from the circum-
ference of the rotor drum, and form flanges
substantially fitting within the bore of the
shell. These flanges, of course, are spaced
apart the distance between the ends of the
rotor, and receive the gate members between
them. The gate members are of two
classes: Intake gas gates 27 and exhaust
gas gates 28. The intake gates are disposed
in sets in diametrical relation to each other,
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and are mounted for substantial rotary
movement in bearings at the top and bot-
tom of the shell 10. As specially shown in
Fig. 2, the gates are formed with stems 29,
which arve fitted with springs adapted to
hold them in frictional engagement with
the outér periphery of the rotor and be-
tween the rotor flanges. The so-called in-
take gates are here shown as four in num-
ber, and are in the path of travel of the
semi-circular projection 16 of the rotor.
The outer surface of these projections are
formed to readily wedge beneath the ends of
the gates and cause them to lift, thereafter
permitting them to be reseated upon the
circumferential face of the drum. The ex-
haust gas gates 28 are spaced diametrically
opposite each other, and arranged at right
angles to the position of the first named
gates. These members also have spring con-
nections, which hold them yieldably against
the rotor.

In order to properly seal the rotor against
leakage of gas around its edges, wedge
shaped annular packing rings 29 are pro-
vided as specifically shown 1n Fig. 2. It
will be understood that the various other
openings which might possibly allow the
escape of gas are suitably packed by com-
mon means.

The motor under present consideration is
what might be termed a two-cycle motor,
that is to say, each one of the pistons ef-
fects two explosions in one revolution of the
rotor. This makes it necessary to clear the
explosive chambers of burned gas simulta-
neously with the admittance of fresh gas to
the chamber. In the present instance this is
effected by intake and exhaust ports 80 and
31 through the casing. These ports are ar-
ranged at opposite sides of the exhaust gas
gates 28, the exhaust port being on the side
of the gate toward which the rotor moves
while the intake port is on the opposite side
of the gate, and will supply gas to the ex-
plosive chambers after the exhaust gas has
been forced out by the gates 28.

In the operation of the present invention
the motor is assembled as particularly dis-
closed in the drawings, and the intake and
exhaust ports upon the opposite sides of the
engine casing are suitably connected with
intake and exhaust pipes. The rotor of the
engine is then rotated in the direction of the
arrow —ag~— as shown in Fig. 1. After one
of the protruding portions 16 of the rotor
has passed the gate 28, it will seal the explo-
sive chamber formed between it and the gate,
thus creating a suction as the rotor moves to
draw in a charge of explosive gas. Assum-
ing that the preceding explosive chamber be-
tween two of the projections 16 has been
filled with gas, it will be seen that the gas
will then be compressed between the gate 27
and the projecting protrusion 16 on the

1,319,032

rotor. Coincident with the advance of the
piston toward the gate 27 it will be rotated
so that this chamber 20 will register with
the inlet port 24. This will cause the gas
to pass into this chamber as it is being com-
pressed. Immediately prior to the registry
of the piston with the gate 27 the cam roller
21 is influenced by the cam groove 22 to ro-
tate the piston from the port 24 and toward
the port 25, and to seal it against the outer
wall of the pocket 17. After the piston has
passed the gates 27, which recede to accom-
modate it, the gates are again lowered to
form a barrier for the next succeeding
charge. In synchronism with these move-
ments the piston continues to rotate until its
chamber 20 is in register with the port 25.
In this manner the chamber will form a con-
tinuation of the explosive chamber, which
exists between the rotor and the gate 27.
At this instant the spark is applied to the
explosive mixture, and will cause the force
of the explosion to act between the piston
and the gate 27, thus delivering an explosive
force to the rotor to cause its further rota-
tion. As the gas has now been exploded, it
is necessary to remove it from the rotor
chamber. This is done as the piston and its
casing pass beneath the exhaust gate 28 for
this gate will form an obstructing barrier
and divert the burned gas from the chamber
surrounding the motor into the exhaust gas
port from which point it will be dissipated.
The sequence of operation is then continued
throughout the rotation of the engine. As
there are four pistons here shown, and each
piston provides for two explosions to the
revolution of the rotor, the action of the en-
gine would be to provide a continuous torque
machine, which would operate to rotate its
shaft without material vibration and with-
out objectionable binding of the parts in-
volved.

It will thus be seen that the engine here
disclosed, while possessing a few parts of
simple design and construction, will, at the
same time produce a machine operating in
a desirable manner, and without involving
large expense in its construction, or in its
upkeep.

While I have shown the preferred form
of my invention as it is now known to me, it
is to be understood that various changes in
the combination, construction and arrange-
ment of parts may be made by those skilled
in the art without departing from the spirit
of the invention as claimed.

Having thus described my invention what
I claim and desire to secure by Letters Pat-
ent is—

1. A rotary internal combustion engine
comprising a cylindrical casing, a cylindri-
cal rotor upon an axis concentric with the
casing, said rotor forming an annular chan-
nel within the casing and having a plurality
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of transverse cylindrical chambers in its pe-
riphery, the outer half of said chambers
projecting across the annular channel and
forming a movably tight fit with the interior
of the casing, and cylindrical transfer valves
fitting and turnable within the chambers.
9. In'a rotary internal combustion engine,
a casing with a_concentric rotor forming an
annular channel with the casing, a plurality
of transverse chambers on the periphery of
the rotor extending across the channel and

forming tight moving joints with the casing,

cylindrical pistons fitting | and rotatable
within the chambers having pockets adapted
to receive charges of compressed gas, and
ports through the sides of the chambers with
which the pockets may register when turned
to discharge the compressed gas into the an-
nular channel.

3. A rotary internal combustion engine
comprising an outer casing, 2 concentric
rotor forming an annular channel with the
casing and having transverse cylindrical
chambers upon the periphery projecting to
form tight running joints with the casing,
pistons within the chambers with compres-
sion pockets, means to oscillate the pistons,
ports formed in the chambers with which

8

the pockets may register to discharge the
compressed gas into a section of the annular
channel, and slidable gates or abutments by
which the channel may be closed and opened.

4. In a rotary internal combustion engine
of the character described, a casing, a rotor
revoluble within the casing and forming an
annular channel within the casing, trans-
verse cylindrical chambers upon the periph-
ery of the rotor, projecting into the channel
and forming tight running joints, pistons in
the chambers with compression pockets and
means by which said pistons are oscillated,
inlet and exhaust ports positioned to alter-
nately communicate with the pockets, slid-
ing gates or abutments movable to open and
close the annular channel with relation to
the movements of the rotor and coSperating
to form alternate compression and exhaust
chambers.

In testimony whereof I have hereunto set
my hand in the presence of two subscribing
witnesses.

SAMUEL B. STEVENSON.

Witnesses:
Joux H. Herring,
W. W. Hearey.
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