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The present inventicn relates to an internal combustion
engine, more particularly to a rotary internal combustion
engine. The rotary internal combustion engine includes
several novel means and methods such as continuous firing
of an explosive fuel and air mixture in an explosion space
thereby eliminating the need for a continuous spark or a
continuous ignition system, vanes that ride in close prox-
imity to an inner periphery of a cylinder, notched config-
urations in a rotor’s periphery and slotted portions formed
in the inmer periphery of the cylinder to obtain a more
advantagecus mixture of fuel and air, combustion of the
fuel and air mixture in a decompression portion of a firing
cycle to thereby obtain a cooler running engine without
sacrifice of horsepower developed by the novel rotary
internal combustion engine, and a ring means or a cam-
ming surface and bearing cooperatively associated with
each individual vane to predeterminately locate the vane
with respect to the inner wall of the cylinder to thereby
substantially reduce wear.

Rotary internal combustion engines are known and are
successfully utilized to provide a driving means for tools,
machines and any other types of machinery that demand
a uniform and a constant output of energy in order to be
efficiently actuated. The rotary internal combustion en-
gine may be utilized as a means for propelling automotive
means and would necessarily be equipped with a suitable
transmissicn. Within the broad field of rotary internal
combustion engines, the need exists for a light weight
engine that is cooler running than is the conventional rotary
internal combustion engine; the need exists for an internal
combustion engine that eliminates the need for a means
that develops a continuous ignition spark; and the need
exists whereby the internal wear of the rotary internal
combustion engine is substantially reduced thereby pro-
moting greater engine efficiency and longer engine life.

Several presently available rotary internal combustion
engines include vane means that engage with the cylinder
wall thereby increasing wear at the point or points of
engagement. Typically, these engines include a continuous
spark ignition system for each pair of vanes substantially
cal their associated portion of a circular cylinder. Sev-
eral of the presently available rotary internal combustion
engines ignite the fuel and air mixture during the compres-
sion portion of the cycle whereas the present invention
provides a means for igniting the fuel and air mixture
during the decompression portion of the cycle thereby
allowing the engine of the present inventicn to operate at
a substantially cooler temperature without any substantial
sacrifice in power developed by the engine. It is seen
that the present invention provides a simple, effective, and
efficient rotary internal combustion engine. By the accom-
panying drawings and specifications, the novel means and
method whereby the present invention fulfills the required
purposes will be disclosed.

Therefore, it is an object of the present invention to
provide a rotary internal combustion engine wherein the
ccmbustion of a fuel and air mixture occurs during a
decompression portion of a cycle.

Another object of the present invention is to provide a
rotary internal combustion engine including means wherein
a plurality of vanes have their respective extremities re-
tained in close proximity to but not engaging with an inner
wall of a cylinder.
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Still another cbject of the present invention is to pro-
vide a rotary internal combustion engine including means
wherein the fuel and air mixture is more uniformly mixed
to provide a mixture having more advantageous combus-
tion characteristics.

Yet another object of the present invention is to pro-
vide a rotary internal combustion engine wherein the
need for a continuous timing spark to ignite a fuel and
air mixture is eliminated.

Another object of the present invention is to provide a
novel rotary internal combustion engine having optimum
reliability characteristics afforded by a compact construc-
tion having a minimum number of parts.

Still another object of the present invention is to provxde
a rotary internal combustion engine in which the radial
movement of a plurality of vanes is more positively

effected.

A further object cf the present invention is tb prov1de
a rotary internal combustion engine having provision for
adequate lubrication thereby maintaining the motor sub-
stantially cool.

Yet another object of the present invention is to provide
a rotary internal combustion engine having a plurality of
vanes in an elliptical working chamber having the char-
acteristic of economy.

Another object of the present invention is to provide
a rotary internal combustion engine having increased struc-
tural strength which substantially eliminates the stresses
and strains encountered with the reciprocating internal
combustion engine.

Still another object of the present inventicn is to provide
a rotary internal combustion engine having increased serv-
iceability characteristics and having a minimum number
of moving parts.

Yet another object of the present invention is to provide
a rotary internal combustion engine that requires a small
amount of fuel and air mixture for the output power. pro-
duced and that produces little vibration while operating.

A further object of the present invention is to provide
a rotary internal combustion engine that utilizes a blower
means for super-charging a fuel and air mixture prior to
the mixtures entry into the engine.

Still another object of the present invention is to pro-
vide a simple efficient, and practical rotary internal com-
bustion engine.

Another object of the present invention is to prowde a
rotary internal combustion engine wherein a rotor means
includes a plurality of spaced peripheral notches for fur-
ther mixing an explosive mixture and for reducing the
compression ratio of the engine.

Yet another object of the present invention is to pro-
vide a rotary internal combustion engine having an outlet
means and a vacuum exhaust means for vacuum scaveng-
ing a residue of a combusted mixture present within the
engine.

Still another object of the present invention is to pro-
vide a rotary internal combustion engine including a syn-
chronizing means for synchronizing the rotational dis-
placement of a rotor means and associated ring ard vanes.

The present invention in another of its aspects, relates
to the novel features of the instrumentalities of the in-
vention described herein for teaching the principal object
of the invention and to the novel principles employed in
the instrumentalities whether or not these features and
principles may be used in the said object and/or in-the
said field.

With the aforementioned objects enumerated other
objects will be apparent to those persons possessing ordi-
nary skill in the art. Other objects will appear in the fol-
lowing description, appended claims, and appended draw-
ings. The invention resides in the novel combination,
arrangement and cooperation of elements as hereinafter
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described and more particularly as defined in the append-
ed claims.

The appended drawings illustrate the preferred em-
bodiments of the present invention constructed to func-
tion in the most advantageous modes devised for the prac-
tical application of the basic principles involved in the
hereinafter described invention.

FIGURE 1 is a top view of the novel rotary internal
combustion motor with sections thereof partially cut away
wherein the top view illustrates the various parts of the
engine and their cooperative relationship to other parts of
the engine.

FIGURE 2 is a partial view of the cylinder inner wall
taken across the lines 2—2 of FIGURE 1 illustrating an
arcuate slotted section which serves to add turbulance to
the fuel and air mixture thereby effecting a more advan-
tageous fuel and air mixture and which provides channels
for allowing continuous ignition of fuel and air mixture
in the explosion space of the work chamber.

FIGURE 3 is a partial perspective view of the present
invention illustrating the interrelationship of various parts
of the rotary internal combustion engine.

FIGURE 4 is a side view of the present invention taken
across the lines 4—4 in FIGURE 1 illustrating the work-
ing relationship of various parts of the rotary internal
combuistion engine.

FIGURE 5 is a top view of an embodiment of the pres-
ent invention taken across lines 5—5 of FIGURE 6 illus-
trating a novel rotor and vane structure.

FIGURE 6 is a side view of the embodiment taken
across the lines 6—6 of FIGURE 5 illustrating the inter-
relationship of the working parts of the rotary internal
combustion engine. .

FIGURE 7 is a perspective view of a synchronizing
means which is an integral part of the embodiment of
FIGURE 6.

FIGURE 8 illustrates the various major portions of a
cvcle of the rotary imternal combustion engine of the
present invention.

FIGURE 9 is a graphic representation of the degree of
rotation versus pounds per square inch (p.s.i.) developed
by the present invention during selected portions of the
rotor’s cycle.

The present invention describes means for continuously
igniting an air-fuel mixture in which a continuous spark
system becomes unnscessary. In the present system the
constant firing in the explosion chamber is done by a
multiplicity of notches and includes a vacuum type of ex-
haust mechanism for scavenging the exhaust gases.

Functionally and constructively a camming means and
bearing surfaces co-operate with the vanes by riding on
cam tracks and by so- doing are predeterminately posi-
tioned in relationship to the inner wall of the cylinder.
Further the invention discloses an engine having a sta-
tiopary singly overhung crank. As a result therecf, the
driveshaft of the engine is directly coupled to the sealing
means closing either extremity of the engine. A second
embodiment of the aforesaid invention is constructed for
pivotally coupling the vanes of the motor to the ring
means. This establishes a more efficient balancing of
the operating parts of the engine and substantially reduces
causes for wear, therein and hence lessens the cocking
effect of the vane means by presenting a tangential rela-
tionship to the inner wall of this. Additionally by the
construction and novel cooperation of the components of
the engine and since the engine fires on the decompression
portion of the firing cycle, a cooler operation of the en-
gine is afforded without sacrifice of power., Again, the
peripheral notches allow for more uniform mixture of
fuel and air. These notches also reduce untoward effects
of the compression ratio of the motor:

A second embodiment of the invention further includes
means for synchronizing the rotational displacement of
the rotor means and a ring of the engine, so as to increase
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the efficiency of the engine by preventing cocking of the

vanes during acceleration and deceleration of the motor.

Generally speaking the means and method of the pres-
ent invention relates to a novel rotary internal combustion
engine. The engine includes a hollow cylindrical means
having an elliptical shaped inner wall. The axis of the

inner wall is eccentric with the cylindrical means. A
stationary single overhung crank means includes a crank
shaft means mounted eccentrically in the cylindrical
means and an offset portion thereof is mounted concen-
trically in the cylindrical means. A rotor means is
mounted concentrically in the cylindrical means so that
the rotor means has as its axis, the axis of the offset
portion of the crank means. The rotor means includes a
plurality of spaced peripheral notches and associated
plurality of apertures for forther mixing an explosive
mixture and for reducing the compression ratio of the
engine. A plurality of sealing means are fixedly con-
necled to ends of the rotor means so that a sealing means
overlies each extremity of the ¢ylindrical means. A work
chamber is formed by the cooperative relationship of the
rotor means and the inner wall. The work chamber is
effectively divided into several spaces including a com-
pression space, a decompression space, an explosion space,
an expansion space, and an exhaust space. A plurality of
spaced radial slots are carried by the rotor means. Vanes
are slidably carried in the radial slots, the vanes including
tips. A means is. rotatably journalled to the crank shaft
for maintaining the tips of the vanes predeterminately
spaced from.the inner wall.. Interfitting with the tip of
each of the vanes is a tubing means which rides in close
proximity to the inner wall to thereby effectively prevent
gas from leaking between the innerwall and the tip of the
vane. An inlet means communicates with the compres-
sion. space thereby allowing an explosive mixture to enter
the compression space through the inlet means. The mix-
ture is compressed by rotational displacement of the rotor
means -and cooperatively associated vanes. Further rota-
tional displacement of the rotor means and the coopera-
tively associated vanes causes the mixture to. be slightly
decompressed and ignited. A plurality. of arcuate slots
are formed in the inner wall for maintaining continuous
ignition of the explosive mixture -within the explosion
space. The ignited mixture expands into the expansion
space against an increased surface area of the vanes there-
by causing additional rotational displacement of the rotor
and said cooperatively associated vanes. An outlet means
and a vacuum exhaust means communicate with the ex-
haust space for vacuum scavenging a residue of the mix-
ture present within the exhaust space.

- One embodiment of the present invention utilizes the
cooperative relationship between a camming means and
bearing :means to predeterminately space the tips of the
vanes from inner wall. More particularly, a radial recess:
is formed within the rotor means. The camming means is:
rotatably journalled to the crank shaft and carried within
the radial recess of the rotor means. The camming means:
is- eccentrically mounted in the cylindrical means. The:
camming means includes a plurality of cam tracks. A
plurality of bearing means are fixedly coupled to the vane:
means. The bearing means ride on the cam tracks there-
by predeterminately spacing the tips of the vanes from:
the inner wall.

A second embodiment of the present invention utilizes

a ring means rotatably journalled to the crank shaft for
maintaining the tips of the vanes predeterminately spaced
from the inner wall. The ring means includes peg means
pivotably coupling the plurality of vanes to the ring
means. The second embodiment also includes a syn-
chronizing means for synchronizing the rotational dis-
placement of the rotor means and the ring means.

Referring now to the drawings, which illustrate the
preferred embodiments of the present invention, the rotary
internal combustion engine is- .generally indicated by
numeral 18. The engine is suitably mounted on a support
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member as illustrated in FIGURE 4 by utilizing any ac-
ceptable and conventional manner such as mounting
means 112. The engine includes an apertured, cylindrical
shaped means 11 fabricated from a suitable metal or
metal alloy capable of withstanding high temperatures and
having good wear resistance such as an alloy metal sold
under the trademark Mallory 3, or specially treated alumi-
num, or the like. The cylindrical means has a plurality
of slots 12 formed therein extending from the outermost
peripheral surface of the cylindrical means to a point near
the inner wall 13 of the cylindrical means. A plurality
of air cooling fins 14 are formed by the plurality of siots
12 on the outer periphery of the cylindrical means. It is
seen that the plurality of air cooling fins provide a means
and methcd whereby the amount of surface area of the
cylindrical means exposed to air is significantly increased
thereby allowing increased heat dissipation of heat gen-
erated during the operation of the engine.

The inner wall 13 of the cylindrical means is formed
so as to be slightly elliptical in shape for reasons dis-
cussed herein, later. The inner wall has a lining 94
of suitable wear and heat resistant metal such as stain-
less steel. A work chamber 15 is formed by the inner
wall 13 of the cylindrical means and the periphery of
rotor means 16. Rotatably mounted within the ellipti-
cal space of the cylindrical means is rotor means 16.
The rotor means rotates about axis 17 which is offset
from axis 18 of the inner wall and which is the axis
of a plurality of vanes 486. The offset of the aforemen-
tioned axes is in an eccentric manner. The rotor means
has formed therein a plurality of threaded recesses 19
parallel to but spaced from the axis of the rotor means.
The threaded recesses receive therein a fastening bolt
28 of a plurality of fasteming bolts. A sealing means
21 is located at each extremity of the cylindrical means
thereby effectively enclosing the extremities of the cy-
lindrical means. The sealing means includes a first plate
22 fabricated from any suitable metal such as alumi-

num or the like and an overlying second plate 23 fabri- .

cated from any suitable metal such as stainless steel or
the like. Each plate has therein a plurality of apertures
24 formed therein. A bolt 20 interfits and projects
through its respective aperture so as to mate with its
cooperatively associated threaded recess 19. As the bolts
20 are turned into threaded recesses 19 it is seen that
the sealing means becomes effectively a part of the rotor
means. Thus, as the rotor means is displaced in a ro-
tational fashion, the respective sealing means will be ro-

tationally displaced therewith. As a direct result of fas-

tening the sealing means to the rotor means and due to
the fact that the radius of sealing means 21 is greater
than the radius of the inner surface, the respective seal-
ing means are biased against a resilient sezling ring 25
seated in the cylindrical shaped means as illustrated in
FIGURE 3. A resilient sealing ring is positioned at op-
posite ends of the cylindrical means. The rings are fabri-
cated from any suitable resilient material such as cast iron
or the like.

The respective sealing rings are utilized to effectively
prevent undesirable foreign matter such as gases or dirt or
other deleterious matter from entering the working cham-
ber and also to provide a controlled condition under
which combustion of a fuel and air mixture takes place.

As disclosed hereinbefore, the rotary internal com-
bustion engine provides a means and method of effect-
ing compression of the fuel and air mixture, thereafter
allowing slight expansion of the compressed gases, ignit-
ing and exploding the fuel-air mixture and utilization of
the expansive force generated by the exploding of the fuel
and air mixture.

The axis 17 about which the rotor means. rotates is
formed by the axis of offset portion 28 of a stationary
single overhung crank 29. The axis of crank shaft 30
provides an axis 18 about which the elliptical work cham-
ber is formed. The offset portion of the crank and
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the crank shaft are fixedly coupled by web 31 to form
the unitary crank. The crank is fabricated from any suit-
able metal such as stainless steel or the like. A seat
means 32 includes a portion 33 having a recess 34 which
interfits with extremity 79 of the crank shaft. A bolt
20’ interfits with a threaded aperture of portion 33 so
that as bolt 20’ is tightened into the threaded aper-
ture, seat 32 is fixedly coupled to the crank. Pin 35
‘of 'the seat is eccentric with respect to the axis of the
‘crank shaft. Pin 35 projects through apertures 36 and
36’ of the plates 22 and 23 respectively.

A plurality of apertures 37 are formed in .plate 22
and are circumferentially located about centrally po-
sitioned "aperture 36 of plate 22. Along the axis of the
centrally located aperture lies the axis of drive shaft 38.
A disc-shaped means 39 is integrally formed with the
drive shaft on an extremity thereof. The location of

‘the disc-shaped means and the drive shaft are illustrated

in FIGURE 3 of the drawings. A plurality of threaded
recesses 40 are .circumferentially formed in the disc- -
shaped means. A recess 41 of predetermined depth. is
centrally located on the disc shaped means. The plurality
of apertures 37 located about aperture 36 overlie the
threaded apertures of the disc-shaped means. Bolts 20’
interfit with and project through their respective aper-
tures 37.  The bolts 206" are tightened into their respec-

‘tive threaded recesses 40 thereby fixedly coupling plate

22 to the drive shaft. It is seen that arcuate displace-

ment of plate 22 will cause a similar arcuate displace-

ment of the drive shaft. The drive shaft is rotatably
journalled to one of mounting means 112 by bearing
means 113 as illustrated in FIGURE 4.

Pin 35 of seat 32 is positioned within recess 41 of the
disc-shaped means. However, it will be noted that the
seat is not fixedly coupled to the pin therefore, the drive
shaft rotates independently of the influence of the seat
and rotates independently of the influence of the station-
ary crank.

Offset portion 28 of the stationary crank projects
through centrally located aperture 42 of plate 23’ and
centrally located aperture 42’ of plate 22°. Plate 22’
overlies plate 23’. Plate 22’ is fabricated from any suit-
able metal such as aluminum or the like. Plate 23’ is
fabricated from any suitable metal such as stainless steel.
Bearing 43 interfits between offset portion 28 of the crank
and plate 22’ so that plate 22’ can rotate substantially
free of the crank yet the crank provides axial support
to the plate 22’ and to plate 23'. Bearing 44 interfits
between pin 35 and the walls of recess 41 of the disc-
shaped means and plate 22 so that the plate 22 and the
drive shaft rotate substantially free of the seat of the
crank, yet provide axial support for the drive shaft and
plate 22.

A carburetor means 26 and a blower means 98 are fix-
edly coupled together by any suitable means such as con-
duit 99. The carburetor means and the blower means
are utilized to provide an adequate proportion of a fuel
and air mixture to the engine under an initial pressure.
The partially compressed fu€l and air mixture enters the
working chamber of the engine through a plurality of
arcuate slots 27 formed in the inner wall. The plurality
of slots are each of predetermined arcuate length. The
carburetor means and the blower means are fixedly cou-
pled to the engine by any suitable fastening means. such
as' bolts (not shown) or other appropriate fastening
means.

Rotor 19 is positioned within the elliptical work cham-
ber in an eccentric manner with respect to the longitudi-
nal axis of the work chamber. As illustrated in FIG-
URES 1 and 3, the rotor has formed therein a plurality
of radial slots 45. The drawings illustrate 16 radial slots
but it will be understood that the number of slots may
be varied without departing from the scope of the novel
invention. 16 radial slots have been shown as a mere

matter of convenience to facilitate the description of the
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present invention. Operatively associated with each slot
in the rotor is a vane 46. The vanes slide in their re-
spective slots in accordance with their arcuate position
with respect to the inner wall. Each vane is of prede-
termined length and is fabricated so as to exceed the total
length of its associated slot for reasons appearing herein-
after.

The rotor means includes a plurality of spaced periph-
eral notches 110 for further mixing the explosive fuel
and air mixture and for maintaining the compression ratio
of the engine so that the compression ratio does not ex-
ceed a determined limit. Apertures 111 of the rotor
means also serve to further mix the fuel and air mixture.
FIGURE 1 illustrates the location of the plurality of
apertures in the rotor means.

One of the preferred constructions of the vanes ap-
pears in FIGURES 1, 3 and 4. Each vane is integrally
fabricated from any suitable metal such as a titanium,
aluminum, machine steel, or the like. Each wane has
formed therein a recess portion 47 of predetermined ex-
tent that is centrally located at the longitudinal axis there-
of. A horizonta] flange 48 and a horizontal flange 48’
are formed on opposite sides of the recess portion 47.
Projecting downwardly from vane 46 into the recess por-
tion 47 is vertical flange 49. Projecting upwardly from
vane 46 into the recess portion 47 is vertical flange 49'.
Each vane along its uppermost and lowermost horizontal
side has recessed therein a T-shaped slot 50 that extends
the entire length of each side of the vane. A T-shaped
means 51 fabricated from any suitable, resilient metal
such as stainless steel or the like, interfits with and is
retained by the T-shaped slot to provide a sliding sealing
means between its associated vane and plate 23 or plate
23, )

It will be observed that there is a small clearance be-
tween vertical tip 52 of the vane and the wall of the
working chamber. The tips or extremities of the vanes
do not engage the wall of the working chamber. A tub-
ing 53 interfits with and is retained in place by a recess
of the vane. The tubing is fabricated from any suitable
material such as stainless steel or the like. The pur-
pose of the tubing is to ride in close proximity to the
inner wall to thereby effectively seal the area between
the tip of the vane and the inner wall so that substan-
tially no leakage of gases occurs through this area. .

A camming means 54 is shown in FIGURES 1, 3 and
4. The camming means is circular shaped from the top
view and substantiailly T-shaped in the cross sectional
view. As illustrated in FIGURE 3, two separate aand
distinct cam tracks are formed in the camming means. A
first cam track 55 provides a surface upon which a plu-
rality of bearings 56 ride. It is seen that bearing 56
is press fitted to flange 49 of the vane. A second cam
track 57 provides a second surface upon which ‘a plu-
rality of bearings 56" ride. A bearing 56° is coopera-
tively associated with each flange 49’ by any suitable
means such as press fitting. The respective cam tracks
are circular in shape about axis 18. The cam track in-
terfits with recess 58 of the rotor. It is seen that the
centrifugal force developed by the operating engine is
sufficient to maintain the bearings of the vanes engaged
with the cam tracks of the camming means.

Recess 58 serves to predeterminately locate the cam-
ming means in the vertical plane of the rotor means as
illustrated in FIGURE 3. It will be noted that recess
58 is circular in shape and has as its axis, axis 17. Axis
18, the axis of the crank shaft, serves to locate the cam-
ming means in the horizontal plane of the rotor as il-
lustrated in FIGURE 3.

A bearing 59 serves to rotatably couple the camming
means to crank shaft 30, As disclosed hereinbefore, the
crank and parts fixedly coupled thereto do not rotate
but rather are stationary with respect to the moving parts
of the rotary internal combustion engine. Due. to the
eccentric mounting the rotor means within the ¢ylindrical
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shaped means, the length of the vanes and the position
of cam tracks of the camming means it is seen that the
vanes do not contact and therefore do not ride against
inner wall 13 as is done in several presently available
rotary internal combustion engines. The vanes ride in
close proximity to the inner wall 13 thereby achieving
substantially the same result as the vanes of several pres-
ently available devices without the wear experienced by
these devices and without any substantial loss of power
developed by the operating engine. The rotor is so
mounted that its periphery has its closest proximity to
the inner wall at a point removed about 50 degrees in
a clockwise direction from spark plug 68. The rotor is
at its furthermost point from the inner wall at a point
about 180 degrees in the clockwise direction from the
point of the rotor having its closest proximity to the
inner wall. As disclosed hereinbefore, a plurality of
arcuate slots 27 of predetermined length are formed in
the innermost wall. These slots are illustrated in FIG-
URES 1 and 3. The slots form an inlet means or an
intake port to the work chamber from the carburetor-
blower means. The arcuate slots or inlet means pro-
vide a means and method whereby an explosive mixture
of fuel and air enters the work chamber between sev-
eral of the vanes from the carburetor-blower means as
is shown in FIGURE 1. The rotor means is displaced
in the counter-clockwise direction as illustrated by arrow

61 in FIGURE 1. During the rotational displacement

of the rotor means in the counterclockwise direction, the
fuel and air mixture is forced into the work chamber
by the blower portion of the carburetor-blower means.
It is noted that when proceeding in a counterclockwise
direction, the space between the rotor means and the
inner wall of the cylindrical means is tapering in nature.
Therefore, as the rotor means is displaced in the counter-
clockwise direction, the appropriate vanes carry there-
with the air and fuel mixture in the counterclockwise di-
rection. Due to the tapering shape of the space, through
which the fuel and air mixture is carried, the fuel and
air mixture is compressed. The maximum compression
of the fuel and air mixture is attained at about the point
50 degrees removed in the clockwise direction from the
spark plug as illustrated in FIGURE 1. Upon additional
rotational displacement of the rotor means, the explosive
fuel and air mixture is allowed to decompress slightly
at which point ignition of the explosive mixture occurs.
A pair of slots 62 formed in the inner wall at an angle
each with respect to the other are equally spaced on either
side of the spark plug as illustrated in FIGURE 2. The
slots arcuately extend about 23 degrees in both the clock-
wise and counterclockwise direction from the spark plug.
One of the purposes of slots 62 is to further mix the fuel
alr mixture by additional turbulence of the mixture. As
disclosed hereinbefore, the initial ignition of the fuel is
sufficient to ignite the fuel and air mixture in a con-
tinuous fashion as long as the engine is operated. This
phenomenon occurs due to several factors operating in
conjunction.  Slots 62 are of sufficient length to overlie
an area determined by at least three adjacent vanes, there-
by providing at least two unimpeded channels to the areas
determined by the three adjacent vanes so as to provide
a means of igniting the fuel air mix associated with said
areas. The design is adequate to permit continuous igni-
tion of fuel and air mixture without the necessity of hav-
ing a continucus spark ignition system. The fuel and
air mixture contained behind these areas in the clock-
wise direction will not ignite for the separation between
the tip of the vane and its cooperatively associated tubing
and the inner wall is too small to provide an opening
through which the exploding fuel and air mixture can
pass to ignite the fuel and air mixture therebehind.
Formed on the inner wall 13 and communicating with
venturi action exhaust means 64 is a plurality of dis-
charge arcuate slots 65. The counterclockwise motion
of the vanes sweeps the combusted fuel and air mixture
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from the work chamber through the discharge slots to the
exhaust means. Hence, after ignition of the fuel and
air mixture and its resulting expansion, the residue of the
fuel and air mixture is conveyed to the venturi action
exhaust means through which it passes to the atmosphere.

As a means and method of reducing gas leakage be-
tween the working chamber and any one or all of the
radial slots 45, a half ring 66 interfits with a triangular
shaped cut out portion 67 formed in the rotor means.
The cut out portion 67 is located adjacent each longitudi-
nal side of each vane. One half ring is located on each
longitudinal side of the vane as illustrated in FIGURE
1. - Each half ring acts as a-sealing means between the
cooperatively associated vane and the rotor means to
thereby prevent leakage of- gases between the vanes and
the radial slots of the rotor means.

A plurality of lubricating ports 68 are coupled to oil
pan 69. The rotary internal combustion engine is prop-
erly lubricated by the lubricating ports illustrated in FIG-
URE 4. Through the lubricating ports lubricating oil is
introduced from the oil pan to the engine. The inner-
most extremities of these ports transmit oil to the outer-
most recesses of the working chamber. Through these
oil ports lubricating oil is introduced under pressure by
means of oil pump 95 to the recesses of the engine. It
is seen that as the engine is operating, the radial dis-
placement of the vanes in their operatively associated
slots in conjunction with centrifugal force, present when
the engine is operating, will result in the lubricating oil
working moving outwardly from the axis of the rotor
means on both extremities thereof to the both longitudi-
nal sides of each vane. The Iubricating oil will also
move outwardly from the axis of the rotor to the inner
of the cylinder wall. It is seen that all interior working
parts of the engine will be continuously lubricated by
the system of lubricating ports. Oil seals are appropri-
ately located within the engire so as to substantially pre-
vent oil leakage from the engine.

The electrical mechanism for electrically making and
breaking the electrical circuit connected to the spark
plug is not shown. As disclosed hereinbefore, the initial
spark of the spark plug ignites the fuel and air mixture
adjacent the spark plug, therefore, an electrical mecha-
nism that would store a suitable charge to cause the spark
plug to initiate a spark at the beginning of the operation
of the engine would be sufficient. It is seen that there
is no ostensible need for a continuous spark ignition means
when utilizing the means of the present invention.

FIGURES 35 and 6 illustrate an embodiment of the
present invention which includes several novel features
not found in the other figures. The rotary internal com-
bustion engine of the embodiment is generally indicated
by numeral 18°. The engine is suitably mounted to a
support member (not shown) in an acceptable and a
conventional manner. As in the first embodiment, the
engine includes an apertured, substantially aylindrical
shaped means 11’ fabricated from a metal or metal alloy
having the characteristics of withstanding high tempera-
tures and of good wear resistance such as an alloy metal
sold under the trademark Mallory 3, or specially treated
aluminum or the like. An internal space 79 is formed
between the outer periphery of the cylindrical means
11’ and the inner wall 13’ of the cylindrical means. The
internal space illustrated in FIGURE 5 is for allowing
a suitable cooling fluid such as water to flow from fluid
inlet 72 through the internal space and out fluid outlet
71. It is seen that a continuous fluid flow through the
internal space would aid in conducting heat away from
the inner wall 13" thereby promoting the efficiency of the
engine.

The inner wall 13’ of the hollow cylindrical means is
to be elliptical in shape. A work chamber 15’ is formed
by the inner wall 13’ of the cylindrical means and the
periphery of the rotor means 16’. Rotatably mounted
within the elliptical shaped aperture of the cylindrical

10

15

20

25

30

35

40

60

65

70

10
means is a fotor means 16’. The rotor means revolves
about axis 17’, the axis of the hollow cylindrical means.
Axis 17’ is eccentric with axis 18’ of the inner wall, axis
18’ is the axis of a plurality of vanes 4¢’.

The rotor means includes a plurality of spaced pre-
determinately shaped means 73 each of which includes a
peripheral notch 118’ for mixing the explosive fuel and
air mixture and for maintaining the compression ratio of
the engine so that the compression ratio does not exceed
a determined limit,

Each of the predeterminately shaped means 73 includes
an aperture 74 for receiving a threaded bolt means 75.
The threaded bolt means tightly fastens each of the pre-
determinately shaped means 73 to a plate 76 having in-
tegrally formed thereon a plurality of angular fins 77.
The threaded bolt means also tightly fasten the means
73 to flange 78 of drive shaft 38’. As illustrated in
FIGURE 6 the plate 76 and the flange 78 of the drive
shaft are positioned at the opposite open ends of the
hollow cylindrical means thereby effectively sealing the
extremities of the cylindrical means. As illustrated in
FIGURE 6, the radius of the plate 76 ard the radius of
flange 78 of the drive shaft 38’ are substantially greater
than the radius of the inner wall, therefore, as the plu-
rality of predeterminately shaped means 73 are tightened
to the plate 76 and to the flange 78, the plate and the
flange are biased against a resilient sealing ring means 25’
seated in each extremity of the cylindrical shaped means
thereby effectively sealing the internal portion of the
rotory engine from deleterious foreign material. The
sealing ring means 25 also provides a controlled condition
under which explosion of the fuel and air mixture occurs.
The rings are fabricated from any suitable resilient mate-
rial such as cast iron or the like.

Axis 17" about which the rotor means rotates is deter-
mined by the axis of offset portion 28’ of a stationary
single overhung crank 29°. The axis of crank shaft 36’
provides axis 18’ about which the elliptical work cham-
ber is formed. The offset portion of the crank and the
crank shaft are fixedly coupled together by web 31’ to
form a unitary single overhung crank. The single over-
hung crank is fabricated from any suitable metal such as
stainless steel or the like.

A seat means 32’ includes a portion 33’ having an
aperture 34’ which interfits with extremity 79" of the
crank shaft. A bolt 20’ interfits with a threaded aperture
of portion 33’ so that as bolt 29’ is tightened into the
threaded aperture, seat 32’ is fixedly coupled to the crank.
Pin 35’ of the seat means is eccentric with respect to the
axis of the crank shaft. However, pin 35’ has its axis
concentric with the axis of the offset portion 28’. Pin
3§ interfits with an axial recess 80 of the drive shaft
means. It will be noted that the seat means is not fixedly
coupled to the pin, therefore, the drive shaft rotates in-
dependently of the seat means, and hence rotates inde-
pendently of the stationary crank.

Offset portion 28’ of the crank projects through a
centrally located aperture of plate 76. It is seen that plate
76 rotates substantially free of the crank, yet allows the
crank to provide axial support to the plate.

Angular fins 77 are integral with plate 76. As the
angular fins are rotationally displaced, the air associated
therewith is displaced in a clockwise direction and forced
through suitable means such as conduit means 115 to a
carburetor means (not shown). Excess air is displaced
through escape means 114, The carburetor means pro-
vides the proper mixture of fuel and air to the engine
under a predetermined initial pressure. The partially
compressed fuel and air mixture enters the working cham-
ber of the engine through intake orifice 81. The carbu-
retor means is fixedly coupled to the engine by any suit-
able means such as bolts (not shown) or other suitable
retaining means.

As disclosed hereinbefore, the rotor means 1%’ is lo-
cated within the elliptical work chamber in an eccentric
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manner with respect to the longitudinal axis of the work
chamber. As illustrated in FIGURE 5, the spaced loca-
tion of the plurality of predeterminately shaped means
73 about axis 17’ form rotor means 16’. The spaced
Jocation of the plurality of predetermined shaped means
forms a plurality of radial slots 43’ having as their axis,
axis 17". FIGURE 5 illustrates 16 radial slots but it will
be understood that the number of slots may be varied
without departing from the scope of the novel invention.
The illustrated 16 radial slots are a mere matter of choice
to facilitate the description of this embodiment of the
present invention. Operatively associated with each slot
of the rotor means is a vane 46’. The vanes slide in their
respective slots in accordance with the centrifugal force of
the engine as the engine is operated.

The means and methods of sealing between any one
vane and flange 78 and plate 76 is substantially the same
as disclosed hereinbefore with regard to the vanes of
FIGURES 1, 3 and 4.

The vanes are fabricated from two separate pieces of
metal fixedly coupled together by at least two pins 82 so
as to provide a substantially unitary vane. Each vane
includes a rectangular blade 83 and an arm 84, As illus-
trated in FIGURE 6, the rectangular blade has formed
therein a centrally located recess interfitting with arm 84.
Pins 82 are utilized to fixedly couple the arm to the blade
to thereby provide a unitary vane means. The other
extremity of the arm is pivotably coupled to ring 85 by
peg 86. It is seen that the cross sectional shape of the
ring is substantially U-shaped. The ring is rotatably
mounted on the crank shaft 3¢’ by bearing means 87. It
is seen that the plurality of vanes means have as their axis
of rotation, the axis of the crank shaft, that is axis 18’.
Each vane means is fabricated from any suitable metal
such as titanium, aluminum, machine steel or the like.

In the device of FIGURE 1 it is seen that the roller
bearings would rock slightly as the vanes of that device
change position with respect to the rotor means. The
point of contact of the roller bearing 59 on the camming
surface varies from a point substantially under a first
longitudinal side to a point substantially under the second
longitudinal side. The arcuate extent of the contact of
the roller bearing with the camming surface would be
approximately the width of a single vane 46. When two
surfaces are in contact and one surface changes position
with respect to the second surface it is elementary that
friction will be developed. Lubricating means will mini-
mize the friction, however, lubrication will not eliminate
friction entirely. It is seen that the emboediment of FIG-
URES 5 and 6 will not develop a rolling friction such as
developed by the device of FIGURE 1 for the vane means
of the device of FIGURES 3 and 6 are pivotally coupled
to ring means 85 by peg 86. The device of FIGURES 5
and 6 would experience less wear than would be experi-
enced by the roller bearing and camming means of FIG-
URE 1.

An additional benefit realized by the embodiment of
FIGURES 35 and 6 not realized by several presently avail-
able devices is more advantageous weight distribution
thereby further reducing wear. It is seen that by pivot-
ably coupling the vane means 46" to a unitary ring means
rotatably coupled to crank shaft 38’ and designing the
pivotable coupling so as to be in close proximity to crank
shaft 39’ that any tendency of the vanes to cock is mini-
mized thereby more evenly distributing the weight of the
device. The device of FIGURE 1 allows the vanes to
cock slightly with respect to axis 18 thereby introducing a
slight weight imbalance to the device which has a tend-
ency to increase the wear experienced by the device of
FIGURE 1. The tendency of the vanes to cock with
respect to the cylinder wall necessitates that the inner
wall of both engines be slightly elliptical in shape to com-
pensate therefore. The compensation permits the vanes
to cock slightly at various times during the cycle without
engaging the inner wall. Tt will be noted that a small
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clearance exists between vertical tip 52” of the vane and
the wall of the working chamber. The tips or extremities
of the vane means do not engage the wall of the ‘working
chamber. A tubing 53’ interfits with and is retained in
place by a recess in the tip 52’ of the vane means. The
tubing is fabricated from any suitable material such as
stainless steel or the like. The purpose of the tubing is to
ride in close proximity to the inner wall to thereby effec-
tively seal the area between the tip of the vane and the
inner wall so that substantially no leakage of gases occurs
through this area. " The crank 29’ and parts fixedly cou-
pled thereto do not rotate but rather are stationary with
respect to the moving parts of the rotary internal combus-
tion engine illustrated in FIGURES 5 and 6. The vane
means ride in close proximity to but not engaging with
the inner wall 13’ thereby achieving substantially the same
result as the vanes of several presently available devices
without experiencing the excessive wear between the vanes
and the inner wall of the available devices yet provide an
output having substantially the same magnitude of output
power.

A spark plug 6%’ is mounted on the engine so that the
initial spark generated thereby is transmitted to the work
chamber. The rotor means 16’ is mounted so that its
closest proximity to the inner wall is at a point approxi-
mately 50 degrees in a counterclockwise direction from
the spark plug. Spaced approximately 180 degrees from
the point to close proximity to the inner wall is the point
at which the rotor 'means is spaced furthest from the
inner wall. )

The rotor is initially displaced in the clockwise direc-
tion as shown by arrow 88 by any suitable means such as
by hand. Angular fins 77 rotate so as to pull air through
filter 89 and thereafter blow the air into a carburetor (not
shown) through a suitable conduit means 115. The fuel
and air are mixed and thereafter blown into the working
chamber through intake orifice 81. The work chamber
tapers in shape in the clockwise direction. Therefore, as
the rotor means 16’ is displaced in the clockwise direc-
tion, the vane means pushes the fuel and air mixture
therealong in the clockwise direction. DBue to the taper-
ing shape of the space between the rotor means and the
inner wall, the fuel and air mixture is compressed. At a
point spaced approximately about 30 degrees of additional
rotation whereupon the compressed fuel and air mixture
is allowed to expand or decompress at which point igni-
tion of the explosive mixture occurs. A pair of slots 62’
are formed in the inner wall at an angle each with respect
to the other. The slots are equally spaced on either side
of the spark plug and arcuately extend therefrom ap-
proximately 60 degrees in the clockwise direction. "An
initial spark is sufficient to ignite the fuel and air mixture
as long as the fuel and air mixture is present within the
explosion space of the work chamber. As disclosed here-
inbefore, the fuel and air mixture explodes in a con-
tinuous fashion so long as the engine is operational. . One
of the several reasons for this occurrence is that the slots
6Z’ overlie the area determined by approximately four
{4y of the adjacent vane means thereby providing un-
impeded channel coupling between the four adjacent areas
thus maintaining constant explosion. of the fuel and air
mixture within said areas by means of affording a flash-
back path through slots 62’. The design.-is adequate to
provide continuous ignition of the fuel and air mixture
without the necessity of providing a continuous spark
ignition system. The frel and air mixture retained coun-
terclockwise from these explosion areas will not ignite
for the separation between the tip of the vane and the
inner wall is too small to provide an adequate opening
through which the exploding and therefore expanding fuel
and air mixture can pass to ignite the fuel and air mixture
therebehind.

Displaced approximately 45 degrees in the clockwise
direction from the extremity of slots 62" is' exhaust
orifice 8%. The clockwise motion of the vane means
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sweeps the combusted fuel and air mixture from the
work chamber. A second orifice or vacuum exchange
orifice 90 is located about 15 degrees clockwise from
the exhaust orifice. The location of the vacuum ex-
change orifice with respect to the exhaust orifice and a
separation of about 23 degrees between the vanes per-
mits additional scavenge of the combusted fuel and air
mixture by means of creating a vacuum behind the ap-
propriate vane means.

A plurality of lubricating ports 68’, an oil pan (not
shown) and an oil pump (not shown) are utilized to
provide lubricating oil to the engine in substantially the
same manner as disclosed in the discussion of FIGURES
1, 3 and 4.

As noted hereinbefore the engine of FIGURES. 1, 3
and 4 and the engine of FIGURES 5 and 6 have vanes
that have a tendency to cock at an angle with respect
to the inner wall, therefore, the effective length of the
vane varies in accordance with the position of the vane
within the work chamber. This is one of the reasons
for the work chamber being slightly elliptical in shape.

A problem of the vanes cocking also exists when the
engine de-accelerates. It is seen that since the mass
of the rotor is greater than the mass of the plurality
of the vane means there is a more rapid slow down of
one of the masses than the other of the masses thereby
causing the vanes to cock. With the cocking of the vane
means, it is possible that the spacing would be sufficient
to allow ignition of the fuel and air mixture in the
counterclockwise direction thereby combusting the ex-
plosive mixture before it is compressed. To eliminate
this problem a means and method were devised to
synchronize the de-acceleration of the rotor mass and
the vane mass to prevent cocking of the vane means.
It is seen that synchronizing means 94 would substantially
prevent cocking of the vanes as the engine accelerated.
The synchronizing means includes two pairs of fixedly
coupled pinions rotatably coupled to opposite sides of
seat means 32’ as illustrated in FIGURE 7. One each
of the pair of pinions meshes with gear 92. Gear $2
is fixedly coupled to ring 85 and therefore rotatable
therewith. A second gear 93 is fixedly coupled to flange
78 s0 as to have the same axis as the flange and hence
the same axis as the drive shaft. The other pinion of
said pairs of pinions meshes with the second gear. It
is seen that the rotor means which is fixedly coupled
to the flange which de-accelerate at the same rate of
speed as does the vane means thereby substantially pre-
venting cocking of the vane means.

Having described the structure of the present inven-
tion the cooperation between the described structural
elements will be disclosed.

It is seen that drive shaft is rotationally displaced in
the predetermined direction as are the end plates or
sealing means and the rotor means. The initial move-
ment of the drive shaft may be imparted thereto by any
suitable means such as an electric starting motor of the
type commonly utilized with internal combustion engines.
The initial rotational displacement of the rotor means
will cause the vanes operatively associated with the rotor
means to induce a directional flow of the fusl and air
mixture through the arcuate intake slots from the car-
buretor means and through the blower means. It is
seen that the flow of the fuel and air mixture will be
substantially continuous so long as the engine is operat-
ing. As the fuel and air mixture enters the working
chamber, it will be compressed due to the tapering
nature of the area located between the rotor means and
the inner wall in a space called the compression space
.of the work chamber. The mixture is compressed be-
tween the rotor means, the inner wall and the operatively
associated vanes.. The compression reaches a maximum
about 150 degrees from the intake slots. Thereafter the
air fuel mixture is permitted to expand slightly in a space
called a decompression space of the work chamber and
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at the same time the vanes carry the fuel and air mixture
to the vicinity of a spark plug. At a predetermined
point the spark plug is energized, thereby igniting the
combustible fuel and air mixture in a space called an
explosion space of the work chamber. The combustion
of the mixture causes a rapid increase in the pressure
contained within this portion of the working chamber
as well as an increase in the temperature of this portion
of the working chamber. The expanding gases expand
into and through a space called the expansion space
of the work chamber. The resulting increase in pres-
sure and temperature is in.accordance with well known
scientific principles. As.a result of the substantially
increased pressure on the vane close to the spark plug
in a determined direction, the vane is disposed in the
determined direction. Decompression of the combusted
fuel and air mixture takes place due to the widened
area between the rotor means and the inner wall. The
pressure of the combusted fuel and air mixture causes
the vanes to move in the counterclockwise direction until
such time as the combusted fuel and air mixture reaches
the discharge slots where the residue of the combusted
fuel and air mixture is scavenged from the working
chamber. This space of the work chamber is called the
exhaust space.. FIGURE 8 of the drawings illustrates
the approximate location of the aforementioned spaces
within the engine.. FIGURE 9 is a graphic representa-
tion of a complete revolution of the motor illustrating
an approximation of the pounds per square inch (p.s.i.)
curve versus degree of rotation of the engine.

In summation, the present invention describes a means
for continuously igniting an air-fuel mixture in which a
continuous spark systemi becomes unnecessary. In the
present system the constant firing in the explosion cham-
ber is done by a multiplicity of notches and includes a
vacuum type of exhaust mechanism for scavenging the
exhaust gases.

Functionally and constructively a camming means and

caring surfaces cooperate with the vanes by riding on
cam tracks and by so doing are predeterminately posi-
tioned in relationship to the inner wall of the cylinder.
Further the invention discloses an engine having a sta-
tionary singly overhung crank. As a result thereof, the
driveshaft of the engine is directly coupled to the sealing
means closing cither extremity of the engine. A second
embodiment of the aforesaid invention is constructed for
pivotably coupling the vanes of the motor to the ring
means. This establishes a more efficient balancing of the
operating parts of the engine and substantially reduces
causes for wear therein and hence lessens the cocking
effect of the vane means by presenting a tangential rela-
tionship to the inner wall of this cylinder. Additionally
by the construction and novel cooperation of the compo-
nents of the engine and since the engine fires on the de-
compression portion of the firing cycle, a cooler opera-
tion of the engine is afforded without sacrifice of powder.
Again, the peripheral notches allow for more uniform mix-
ture of fuel and air. These notches also reduce untoward
effects of the compression ratio of the motor.

A second embodiment of the invention further in-
cludes means for synchronizing the rotational displace-
ment of the rotor means and a ring of the engine, so as
to increase the efficiency of the engine by preventing
cocking of the vanes during acceleration and deceleration
of the motor.

While the invention is illustrated and described in its
preferred embodiments, it will be understood that modifi-
cations and variations may be effected without departing
from the scope of the novel concepts of this invention
and-as set forth in the appended claims.

Having thus described our invention, we claim:

1. A rotary internal combustion engine comprising: a
hollow cylindrical means having an inner wall, the axis
of said inner wall eccentric with said cylindrical means;
a crank means mounted in said cylindrical means; a rotor
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means mounted concentrically in said cylindrical means;
a plurality of sealing means fixedly connected to said
rotor means and overlying each extremity of said cylin-
drical means; 2 work chamber formed by the cooperative
relationship of said rotor means and said inner wall, said
work chamber having a compression space, an explosion
space, and an exhaust space; a plurality of spaced radial
slots carried by said rotor means; vanes slidably carried
in said slots, said vanes including tips; means: rotatably
journalled to said crank means for maintaining said tips
of said vanes spaced from said inner wall; an inlet means
communicating with said compression space for allowing
an explosive mixture to enter said compression space
through said inlet means, said mixture compressed by rota-
ticnal displacement of said rotor means and said coopera-
tively associated vanes, Turther rotational displacement of
said rotor means and said cooperatively associated vanes
causing said mixture to be slightly decompressed and ig-
nited, said ignited mixture expanding causing additional
rotational displacement of said rotor means and said co-
operatively associated vanes; and an outlet means com-
municating with said exhaust space for scavenging a resi-
due of said mixture present within said exhaust space.

2. A rotary internal combustion engine comprising: a
hollow cylindrical means having an inner wall, the axis
of said inner wall eccentric with said c¢ylindrical means;
a crank means mounted in said cylindrical means; a rotor
means mounfed concentrically in said cylindrical means;
a plurality of sealing means fixedly connected to said rotor
means and overlying each extremity of said cylindrical
means; a work chamber formed by the cooperative rela-
tionship of said rotor means and said inner wall, said
work chamber having a compression space, an explosion
space, and an exhaust space; a plurality of spaced radial
slots carried by said rotor means; vanes slidably carried
in said slots, said vanes including tips; means rotatably
journalled to said crank means for maintaining said tips
of said vanes spaced from said inner wall; an inlet means
communicating with said compression space for allowing
an explosive mixture to enter said compression space
through said inlet means, said mixture compressed by
rotational displacement of said rotor means and said co-
operatively associated vanes, further rotational displace-
ment of said rotor means and said cooperatively associ-
ated vanes causing said mixture to be slightly decom-
pressed and ignited; a plurality of arcuate slots formed
in said inner wall for maintaining continuous ignition of
said mixture within said explosive space, said ignited
mixture expanding causing additional rotational displace-
ment. of said rotor means and said cooperatively asso-
ciated vanes; and an outlet means communicating with
said exhaust space for scavenging a residue of said mix-
ture present within said exhaust space.

3. A rotary internal combustion engine comprising: a
hollow cylindrical means having an inner wall, the axis
of said inner wall eccentric with said cylindrical means;
a crank means mounted in said cylindrical means; a rotor
means mounted concentrically in said cylindrical means,
said rotor means having as an axis an axis of said crank
means; a plurality of sealing means fixedly connected to
said rotor means and overlying each extremity of said
cylindrical means; a work chamber formed by the co-
operative relationship of said rotor means and said inner
wall, said work chamber having a compression space, an
explosion space and an exhaust space; a plurality of
spaced radial slots carried by said rotor means; vanes
slidably carried in said slots, said vanes including tips;
means rotatably journalled to said crank means for main-
taining said tips of said vanes spaced from said inner wall;
an inlet means communicating with said compression space
for allowing an explosive mixture to enter said compres-
sion space through said inlet means, said mixture com-
pressed by rotational displacement of said rotor means
and said cooperatively associated vanes, further rotation-
al displacement of said rotor means and said cooperative-
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ly associated vanes causing said mixture to be slightly
decompressed and ignited; a plurality of arcuate slots
formed in said inner wall for maintaining continuous ig-
nition of said mixture within said explosion space, said
ignited mixture expanding causing additional rotational
displacement of said rotor means and said cooperatively
associated vanes; and an outlet means communicating with
said exhaust space for scavenging a residue of said mix-
ture present within said exhaust space.

4. A rotary internal combustion engine comprising: a
hollow cylindrical means having an elliptical shaped inner
wall, the axis of said inner wall eccentric with said cylin-
drical means; a single overhung crank means including a

rank shaft means mounted eccentrically in said cylin-
drical means and an offset portion mounted concentrically
in said cylindrical means; a rotor means mounted con-
centrically in said cylindrical means, said rotor means hayv-
ing as an axis the axis of said offset portion; a plurality
of sealing means fixedly connected to said rotor means and
overlying each extremity of said cylindrical means; a work
chamber formed by the cooperative relationship of said
rotor means and said inner wall, said work chamber hav-
ing a compression space, an explicsion space, and an ex-
haust space; a plurality of spaced radial stots carried by
said rotor means; vanes slidably carried in said slots, said
vanes including tips; means rotatably journated to said
crank shaft for maintaining said tips of said vanes pre-
determinately spaced frem said inner wall; an inlet méans
communicating with said compression space for allowing
an explosive mixture to enter said compression space
through said inlet means, said mixture compressed by
rotational displacerment of said rotor means and said co-
operatively associated vanes, further rotational displace-
ment of said rotor means and said cooperatively associated
vanes causing said mixture to be slightly decompreszed
and ignited; a plurality of arcuate slots formed in said
inner wall for maintaining continuous ignition of said
mixture within said explosicn space, said ignited mixture
expanding causing additional rotational displacement of
said rotor means and said cooperatively associated vanes;
and an outlet means communicating with said exhaust
space for scavenging a residue of said mixture present
within said exhaust space.

5. A rotary internal combustion engine comprising: a
hollow cylindrical means having an elliptical shaped inner
wall, the axis of said inner wall eccentric with said
cylindrical means; a single overhung crank means in-
cluding a crank shaft means moiinted eccentrically in said
cylindrical means and an offset portion mounted concen-
trically in said cylindrical means; a roter means mounted
concentrically in said cylindrical means, said rotor means
having as an axis the axis of said offset portion; a plural-
ity of sealing means fixedly connected to said rotor means
and overlying each extremity of‘said c¢ylindrical means; a
work chamber formed by the cooperative relationship of
said rotor means and said inner wall, said work chamber
having a compression space, a decompression space, an
explosion space, an expansion space, and an exhaust space;
a plurality of spaced radial slots carried by said rotor
means; vanes slidably carried in said slots, said vanes in-
cluding tips; means rotatably journalled to said crank shaft
for maintaining said tips of said vanes predeterminately
spaced from said inner wall; an inlet means communicat-
ing with said compression space for allowing an explosive
mixture to enter said compression space through said
inlet means, said mixture compressed by rotational dis-
placement of said rotor means and said cooperatively asso-
ciated vanes, further rotational displacemeént of said rotor
means and said cooperatively associated vanes causing said
mixture to be slightly decompressed and ignited; a plural-
ity of arcuate-slots formed in said inner wall for maintain-
ing continucus ignitior ‘of said mixture within said explo-
sion space, said ignited mixture expanding into said ex-
pansion space against an increased surface area of said
vanes causing "additional rotational displacemeat of said
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rotor means and said cooperatively associated vanes; and
an outlet means communicating with said exhaust space
for scavenging a residue of said mixture present within
said exhaust space. - .

6. A rotary internal combustion engine comprising: a
hollow cylindrical means having an elliptical shaped inner
wall, the axis of said inner wall eccentric with said cylin-
drical means; a stationary single overhung crank means
including a crank shaft means mounted eccentrically in
said cylindrical means and an offset portion mounted con-
centrically in said cylindrical means; a rotor means
mounted concentrically in said cylindrical means, said
rotor means having as an axis the axis of said offset por-
tion, said rotor means having a plurality of spaced periph-
eral notches for further mixing an explosive mixture
and for reducing the compression ratio of said engine; a
plurality of sealing means fixedly connected to said rotor
means and overlying each extremity of said cylindrical
means; a work chamber formed by the cooperative rela-
tionship of said rotor means and said inner wall, said work
chamber having a compression space, a decompression
space, an explosion space, an expansion space, and an ex-
haust space; a plurality of spaced radial slots carried by
said rotor means; vanes slidably carried in said slots, said
vanes including tips; means rotatably journalled to said
crank shaft for maintaining said tips of said vanes pre-
determinately spaced from said inner wall; an inlet means
communicating with said compression space for allowing
said explosive mixture to enter said compression space
through said inlet means, said mixture compressed by ro-
tational displacement of said rotor means and said co-
operatively associated vanes, further rotational displace-
ment of said rotor means and said cooperatively associated
vanes causing said mixture to be slightly decompressed
and ignited; a plurality of arcuate slots formed in said
inner wall for maintaining continuous ignition of said mix-
ture within said explosion space, said ignited mixture ex-

" panding into said expansion space against an increased
surface area of said vanes causing additional rotational
displacement of said rotor means and said cooperatively
associated vanes; and an outlet means and a vacuum ex-
haust means communicating with said exhaust space for
vacuum scavenging a residue of said mixture present with-
in said exhaust space.

7. A rotary internal combustion engine comprising: a
hollow cylindrical means having an inner wall, the axis
of said inner wall eccentric with said cylindrical means;
a crank means mounted in said cylindrical means; a rotor
means mounted concentrically in said cylindrical means;
a plurality of sealing means fixedly connected to said
rotor means and overlying each extremity of said cylin-
drical means; a work chamber formed by the coopera-
tive relationship of said rotor means and said inner wall,
said work chamber having a compression space, an ex-
plosion space, and an exhaust space; a plurality of spaced
radial slots carried by said rotor means; vanes slidably
carried in said slots, said vanes including tips; a recess
formed within said rotor means; a camming means ec-
centrically mounted in said cylindrical means, said cam-
ming means rotatably journalled to said crank means and
carried within said recess, said camming means including
a plurality of cam tracks; a plurality of bearing means
fixedly coupled to said vane means, said bearing means
riding on said cam tracks for maintaining said tips of
said vanes spaced from said inner wall; an inlet means
communicating with said compression space for allow-
ing an explosive mixture to enter said compression space
through said inlet means, said mixture compressed by
rotational displacement of said rotor means and said co-
operatively associated vanes, further rotational displace-
ment of said rotor means and said cooperatively asso-
ciated vanes causing said mixture to be slightly decom-
pressed and ignited, said ignited mixture expanding caus-
ing additional rotational displacement-of said rotor means
and said cooperatively associated vanes; and an outlet
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means communicating with said exhaust space for scav-
enging a residue of said mixture present within said
exhaust space.

8. A rotary internal combustion engine comprising: a
hollow cylindrical means having an inner wall, the axis
of said inner wall eccentric with said cylindrical means;
a crank means mounted in said cylindrical means; a rotor
means mounted concentrically in said cylindrical means,
said rotor means having as an axis an axis of said crank
means; a plurality of sealing means fixedly connected to
said rotor means and overlying each extremity of said
cylindrical means; a work chamber formed by the cooper-
ative relationship of said rotor means and said inner wall,
said work chambing having 2 compression space, an ex-
plosion space, and an exhaust space; a plurality of spaced
radial slots carried by said rotor means; vanes slidably
carried in said slots, said vanes including tips; a radial
recess formed within said rotor means; a camming means
eccentrically mounted in said cylindrical means; said cam-
ming means rotatably journalled to said carnk means and
carried within said radial recess, said camming means
including a “plurality of cam tracks; a plurality of bearing
means fixedly coupled to said vane means, said bearing
means riding on said cam tracks for maintaining said tips
of said vanes spaced from said inner wall; an inlet means
communicating with said compression space for allow-
ing an explosive mixture to enter said compression space
through said inlet means, said mixture compressed by
rotational displacement of said rotor means and said co-
operatively associated vanes, further rotational displace-
ment of said rotor means and said cooperatively asso-
ciated vanes causing said mixture to be slightly decom-
pressed and ignited; a plurality of arcuate slots formed
in said inner wall for maintaining continuous ignition of
said mixture within said explosion space, said ignited
mixture expanding causing additional rotational dis-
placement of said rotor means and said cooperatively as-
sociated vanes; and an outlet means communicating with
said exhaust space for scavenging a residue of said mix-
ture present within said exhaust space.

9. A rotary internal combustion engine comprising: a
hollow cylindrical means having an inner wall, the axis
of said inner wall eccentric with said cylindrical means;
a crank means mounted in said cylindrical means; a rotor
means mounted concentrically in said cylindrical means;
a plurality of sealing means fixedly connected to said
rotor means and overlying each extremity of said cylin-
drical means; a work chamber formed by the coopera-
tive relationship of said rotor means and said inner wall,
said work chamber having a compression space, an ex-
plosion space, and an exhaust space; a plurality of spaced
radial slots carried by said rotor means; vanes slidably
carried in said slots, said vanes including tips; a recess
formed within said rotor means; a camming means eccen-
trically mounted in said cylindrical means, said cam-
ming means rotatably journalled to said crank means and
carried within said recess, said camming means including
a ‘plurality of cam tracks; a plurality of bearing means
fixedly coupled to said vane means, said bearing means
riding on said cam tracks for maintaining said tips of
said vanes spaced from said inner wall; an inlet means
communicating with said compression space for allow-
ing an explosive mixture to enter said compression space
through said inlet means, said mixture compressed by
rotational displacement -of said rotor means and said co-
operatively associated vanes, further rotational displace-
ment of said rotor means and said cooperatively asso-
ciated vanes causing said mixture to be slightly decom-
pressed and ignited; a plurality of arcuate slots formed in
said inner wall for maintaining continuous ignition of said
mixture within said explosion space, said ignited mixture
expanding causing additional rotational displacement of
said rotor means and said cooperatively associated vanes;
and an outlet means communicating with said exhaust
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space for scavenging a residue of said mixture present
within said exhaust space.
10. A rotary internal combustion engine comprising:
a hollow cylindrical means having an elliptical shaped

inner wall, the axis of said inner wall, the axis of said

inner wall eccentric ‘with said cylindrical means; a single
overhung crank means including a crank shaft means
mounted eccentrically in said cylindrical means and-an
offset portion mounted concentrically in said cylindrical
means; a rotor means mounted concentrically in said cy-
lindrical means, said rotor means having as an'axis the
axis of said offset portion; a plurality of sealing means
fixedly connected to said rotor means and overlying each
extremity «of said cylindrical means; a work chamber
formed by the cooperative relationship of said rotor means
and said inner wall, said work ¢chamber having a compres-
sion space, an explosion space, and an exhaust space; a
plurality of spaced radial slots carried by said rotor mears;
vanes slidably carried in said slots, said vanes including
tips; a radial recess formed within said rotor means; a
camming means eccentrically mounted in said cylindrical
means, said camming means rotatably journalled to said
crank shaft and- carried within said radial recess, said
camming means including a plurality of cam tracks; a
plurality of bearing means fixedly coupled to said vane
means, said bearing means riding on said cam tracks for
maintaining said tips of said vanes predeterminately
spaced from said inner wall; an inlet means communicat-

g with said compression space for allowing an explosive
mixtare to enter said compression space through said
inlet means, said mixture compressed by rotational dis-
placement of said rotor means and said cooperatively
associated vanes, further rotational displacement of said
rotor means and said cooperatively associated vanes caus-
ing said mixture to be slightly decompressed and ignited; a
plurality of arcuate slots formed in said inner wall for
maintaining continuous ignition of said mixture within
said explosion space, said ignited mixture expanding caus-
ing additional rotational displacement of said rotor means
and said cooperatively associated vanes; and an outlet
means communicating with said exhaust space for scav-
enging a residue of said mixture present within said ex-
haust space.

11. A rotary internal combustion engine comprising: a
hollow cylindrical means having an elliptical shaped inner
wall, the axis of said inner wall eccentric with said cylin-
drical means; a single overhung crank means including a
crank shaft means mounted eccentrically in said cylin-
drical means and an offset portion mounted concentrically
in said cylmdncal means; a rotor means mounted con-
centrically in said cylindrical means, said rotor means
having as an axis the axis of said offset portion; a plurality
of sealing means fixedly connected to said rotor means
and overlying each extremity of said cylindrical means; a
work chamber formed by the cooperative relationship of
said rotor means and said inner wall, said work chamber
having a compression space, a decompression space, an

xplosion space, an expansion space, and an exhaust space;
a plurality of spaced radial slots carried by said rotor
means; vanes slidably carried in said slots, said vanes
mcIudmg tips; a radial recess formed within said rotor
means; a camming means eccentrically mounted in said
cylindrical means, said camming mieans rotatably jour-
nalled to said crank shaft and carried within said radial
recess, said camming means including a plurality of cam
tracks; a plurality of bearing means fixedly coupled to said
vane means, said bearing means riding on said cam tracks
for maintaining said tips of said vanes predeterminately
spaced from said inner wall; an inlet means communicat-
ing with said compression space for allowing an explosive
mixiure to enter said compression space through said
inlet means, said mixture compressed by rotational dis-
placement of said rotor means and said cooperatively
associated vanes, further rotational displacement of said
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rotor means and said cooperatively associated vanes caus-
ing said mixture fo be slightly decompressed and ignited; a
plurality of arcuate slots formed in said inner wall for
maintaining continunous ignition of said mixture within
said explosion space, said ignited mixture expanding into
said expansion space against an increased surface area of
said. vanes causing additional rotational displacement of
said rotor means.and .said cooperatively associated vanes;
and an outlet means communicating with said exhaust
space for scavenging a residue of said mixture present
within said exhaust space. :

12. A-rotary internal combustion engine comprising:
2 hollow cylindrical means having an elliptical shaped
inner - wall, the axis of said inner wall eccentric with
said cylindrical means; stationary single overhung crank
means . including a crank shaft means mounted eccen-
trically in said ' cylindrical means and an offset portion
mounted concentrically in said cylindrical means; a rotor
means mounted concentrically in said cylindrical means,
said rotor means having as an axis of the axis of said
offset portion, said rotor means including a plurality of
spaced peripheral notches for further mixing an explo-
sive mixture and for reducing the compression ratio of
said engine; a plurality of sealing means fixedly con-
nected to said rotor ‘means and overlying each extremity
of said cylindrical means; a work chamber formed by
the cooperative relationship of said rotor means and
said inner wall, said work chamber having a compres-
sion space, a decompression space, an explosion space,
an expansion space, and an exhaust space; a plurality
of spaced radial slots carried by said rotor means; vanes
slidably carried in said slots, said vanes including tips;
4 radial recess formed within said rotor means; a
camming means eccentrically mounted in said cylindrical
means, said camming means rotatably journalled to said
crank shaft and carried within said radial recess, said
camming  means -including a plurality of cam tracks;
a plorality of bearing means fixedly coupled to said
vane means, said- bearing means riding on said cam
tracks for maintaining said tips of said vanes predeter-
minately spaced from said - inner wall; an inlet means
communicating with said compression space for allow-
ing an explosive mixture to enter said compression space
through said inlet means, said mixture compressed by
rotational displacement of said rotor means and said
cooperatively associated vanes, further rotational dis-
placement of said rotor means and said cooperatively
associated vanes causing said mixture fo be slightly de-
compressed and -ignited a plurality of arcuate slots
formed in said inner wall for maintaining continuous
ignition of said mixture within said explosion space,
said ignited mixture expanding into said expansion
space against an increased surface area of said vanes
causing additional rotational displacement of said rotor
means and said cooperatively associated vanes; and an
outlet means and a vacuum exhaust means communicat-
ing with said exhaust space for vacuum scavenging a
residue of said mixture present within said exhaust space.

13. A ‘rotary internal combustion engine comprisng:
a hollow cylindrical means having an inner wall, the
axis -of said inner” wall eccentric with said cylindrical
means; a crank means mounted in said cylindrical means;
4 rotor means mounted concentrically in said cylindrical
means; a plurality of sealing means fixedly connected to
said rotor medns-and overlying each extremity of said
cylindrical means; a work chamber formed by the co-
operative relationship -of said motor means and said
inner “wall, said work- chamber having a compression
space, an explosion spacé, and 4n exhaust space; a pla-
rality of spaced radial slots carried by said rotor means;
vanes slidably carried in said slots, said vanes including
tips; a ring means rotatably journalled to said crank
means, said ring-'means including peg means coupling
said plurality of vames to said ring means, said ring
means mairtaining said tips of said vanes spaced from
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said inner wall; an inlet means communicating with said
compression space for allowing an explosive mixture to
enter said compression space through said inlet means,
said mixture compressed by rotational displacement of
said rotor means and said cooperatively associated
vanes, further rotational displacement of said rotor
means and said cooperatively associated vanes causing
said mixture to be slightly decompressed and ignited,
said ignited mixture expanding causing additional rota-
tional displacement of said rotor means and said co-
operatively associated vanes; and an outlet means com-
municating with said exhaust space for scavenging a
residue of said mixture present within said exhaust space.

14. A rotary internal combustion engine comprising:
a holiow cylindrical means having an inner wall, the
axis of said inner wall eccentric with said cylindrical
means; a crank means mounted in said cylindrical
means; a rotor means mounted concentrically in said
cylindrical means; a plurality of sealing means fixedly
connected to said rotor means and overlying each ex-
tremity of said cylindrical means; a work chamber
formed by the cooperative relationship of said rotor
means and said inner wall, said work chamber having
a compression space, an explosion space, and an exhaust
space; a plurality of spaced radial slots carried by said
rotcr means; vanes slidably carried in said slots, said
vanes including tips; a ring means rotatably journalled
to said crank means, said ring means including peg
means coupling said plurality of vanes to said ring
means, said ring means maintaining said tips of said
vanes spaced from said inner wall; an inlet means com-
municating with said compression space for allowing an
explosive mixture to enter said compression space
through said inlet means, said mixture compressed by
rotational displacement of said rotor means and said
cooperatively associated vanes, further rotational dis-
placement of said rotor means and said cooperatively
associated vanes causing said mixture to be slightly de-
compressed and ignited, said ignited mixture expanding
causing additional rotational displacement of said rotor
means and said cooperatively associated vanes; a syn-
chronizing means for synchronizing said rotational dis-
placement of said rotor means and said ring means; and
an outlet means communicating with said exhaust space
for scavenging a residue of said mixture present within
said exhaust space.

15. A rotary internal combustion engine comprising:
a hollow cylindrical means having an inner wall, the axis
of said inner wall eccentric with said cylindrical means; a
single means mounted in said cylindrical means; a rotor
means mounted concentrically in said cylindrical means;
a plurality of sealing means fixedly connected to said
rotor means and overlying each extremity of said cylin-
drical means; a work chamber formed by the coopera-
tive relationship of said rotor means and said inner wall,
said work chamber having a compression space, an ex-
plosion space, and an exhaust space; a plurality of spaced
radial slots carried by said rotor means; vanes slidably
carried in said slots, said vanes including tips; a ring means
rotatably journalled to said crank means, said ring means
including peg means coupling said plurality of vanes to
said ring means, said ring means maintaining said tips of
said vanes spaced from said inner wall; an inlet means
communicating with said compression space for allowing
an explosive mixture to enter said compression space
through said inlet means, said mixture compressed by
rotational displacement of said rotor means and said co-
operatively associated vanes, further rotational displace-
ment of said rotor means and said cooperatively associated
vanes causing said mixture to be slightly decompressed
and ignited; a plurality of arcuate slots formed in said
inner wall for muaintaining continuous ignition of said
mixture within said explosion space, said ignited mixture
expanding causing additional rotational displacement of
said rotor means and said cooperatively associated vanes;
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a synchronizing means for synchronizing said rotational
displacement of said rotor means and said ring means; and
an outlet means communicating with said exhaust space
for scavenging a residue of said mixture present within

- said exhaust space.

16. A rotary internal combustion engine comprising: a
hollow cylindrical means having an inner wall, the axis of
said inner wall eccentric with said cylindrical means; a
crank means mounted in said cylindrical means; a rotor
means mounted concentrically in said cylindrical means,
said rotor means having as an axis an axis of said crank
means; a plurality of sealing means fixedly connected to
said rotor means and overlying each extremity of said
cylindrical means; a work chamber formed by the co-
operative relationship of said rotor means and said inner
wall, said work chamber having a compression space, an
explosion space, an expansion space, and an exhaust space;
a plurality of spaced radial slots carried by said rotor
means; vanes slidably carried in said slots, said vanes in-
cluding tips; a ring means rotatably journalled to. said
crank means, said ring means including peg means pivot-
ably coupling said plurality -of vanes to said ring means,
said ring means maintaining said tips of said vanes spaced
from said inner wall; an inlet means communicating with
said compression space for allowing an explosive mixture
to enter said compression space through said inlet means,
said mixture compressed by rotational displacement of
said rotor means and said cooperatively associated vanes,
further rotational displacement of said rotor means and
said cooperatively associated vanes causing said mixture
to be slightly decompressed and ignited; a plurality of
arcuate slots formed in said inner wall for maintaining
continuous ignition of said mixture within said explosion
space, said ignited mixture expanding causing additional
rotational displacement of said rotor means and said co-
operatively associated vanes; a synchronizing means for
synchronizing said rotational displacement of said rotor
means and said ring means; and an outlet means communi-
cating with said exhaust space for scavenging a residue of
said mixture present within said exhaust space.

17. A rotary internal combustion engine comprising:
a hollow cylindrical means having an elliptical shaped
inner wall, the axis of said inner wall eccentric with said
cylindrical means; a single overhung crank means includ-
ing a crank shaft means mounted eccentrically in said
cylindrical means and an offset portion mounted concén-
trically in said cylindrical means; a rotor means mounted
concentrically in said cylindrical means, said rotor means
having as an axis the axis of said offset portion; a plu-
rality of sealing means fixedly connected to said rotor
means and overlying each extremity of said cylindrical
means; a work chamber formed by the cooperative rela-
tionship of said rotor means and said inner wall, said
work chamber having a compression space, an explosion
space, and an exhaust space; a plurality of spaced radial
slots carried by said rotor means; vanes slidably carried in
said slots, said vanes including tips; a ring means rotatably
journalled to said crank shaft, said ring means including
peg means pivotably coupling said plurality of vanes to
said ring means, said ring means maintaining said tips of
said vanes predeterminately spaced from said inner wall;
an inlet means communicating with said compression
space for allowing an explosive mixture to enter said com-
pression space through said inlet means, said mixture
compressed by rotational displacement of said rotor means
and said cooperatively associated vanes, further rotational
displacement of said rotor means and said cooperatively
associated vanes causing said mixture to be slightly de-
compressed and ignited; a plurality of arcuate slots formed
in said inner wall for maintaining continuous ignition of
said mixture within said explosion space, said ignited mix-

‘ture expanding causing additional rotational displacement

of said rotor means and said cooperatively associated
vanes; a synchronizing means for synchronizing said rota-
tional displacement of said rotor means and said ring
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means; and an outlet means communicating with said
exhaust space for scavenging a residue of said mixture
present within said exhaust space.

18. A rotary internal combustion engine compnsmg a
hollow cylindrical means having an elliptical shaped inner
wall, the axis of said inner wall eccentric with said cylin-

drical means; a single overhung crank means including a’

crank shaft means mounted eccentrically in said cylin-
drical means and an offsét portion mounted concentricaily
in said cylindrical means; a rotor means mounted concen-
trically in said -cylindrical means, said rotor means hav-
ing as an axis the axis of said offset portion; a plurality
of sealing means fixedly connected to said rotor means
and overlying each extremity of said cylindrical means;
a work chamber formed by the cooperative relationship
of said rotor means and said inner wall, said work cham-
ber having a compression space, a decompression space,
an explosion space, an expansion space, and an exhaust
space; a plurality of spaced radial slots carried by said
rotor means; vanes slidably carried in said slots, said
vanes including tips; a ring means rotatably journalled to
said crank shaft, said ring means including peg means piv-
otably coupling said plurality of vanes to said ring means,
said ring means maintaining said tips of said vanes pre-
determinately spaced from said inner wall; an inlet means
communicating with said compression space for allowing
an explosive mixture to enter said compression space
through said inlet means, said mixture compressed by ro-
tational displacement of said rotor means and said cooper-
atively associated vanes, further rotational displacement of
said rotor means and said cooperatively associated vanes
causing said mixture to be slightly decompressed and ig-
nited; a plurality of arcuate slots formed in said inner wall
for maintaining continuous ignition of said mixture with-
in said explosion space, said ignited mixture expanding
into said expansion space against an increased surface area
of said vanes causing additional rotational displacement of
said rotor means and said cooperatively associated vanes;
a synchronizing means for synchronizing said rotational
displacement of said rotor means and said ring means;
and an outlet means communicating with said exhaust
space for scavenging a residue of said m1xture present
within said exhaust space.

19. A rotary internal combustion engine comprising: a
hollow cylindrical means having an elliptical shaped inner
wall, the axis of said inner wall eccentric with said cylin-
drical means; a stationary single ovérhung crank means
including a crank shaft means mounted eccentrically in
said cylindrical means and an offset portion mounted con-
centrically in said cylindrical means; a rotor means mount-
ed concentrically in said cylindrical means, said rotor
means having as an axis the axis of said offset portion,
said rotor means having a plurality of spaced peripheral
notches for further mixing an explosive mixture and for
reducing the compression ratio of said engine; a plurality
of sealing means fixedly connected to said rotor means and
overlying each extremity of said cylindrical means; a
work chamber formed by the cooperative relationship of
said rotor means and said inner wall, said work chamber
having a compression space, a decompression space, an
explosion space, an expansion space, and an exhaust
space; a plurality of spaced radial slots carried by said
rotor means; vanes slidably carried in said slots, said
vanes including tips; a ring means rotatably journalled to
said crank shaft, said ring means including peg means
pivotably coupling said plurality of vanes to. said ring
means, said ring means maintaining said tips of said vanes
predeterminately spaced from said inner wall; an inlet
means communicating with said compression space for al-
lowing an explosive mixture to enter said compression
space through said inlet means, said mixture compressed
by rotational displacement of said rotor means and said
cooperatively associated vanes, further rotational displace-
ment of said rotor means and said cooperatively associated
vanes causing said mixture to be slightly decompressed
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and ignited; a plurality of arcuate slots formed in said inner
wall for maintaining continuous ignition of said mixture
within said explosion space, said ignited mixture expand-
ing into said expansion space against an increased area
of said vanes causing additional rotational displacement
of said rotor means and said cooperatively associated
vanes; a synchronizing means for synchronizing said ro-
tational displacement of said rotor means and said ring
means; and an outlet means and a vacuum exhaust means
communicating with said exhaust space for vacuum scav-
enging a residue of said mixture present within said ex-
haust space.

20. A rotary internal combustion engine comprising: a
hollow cylindrical means having an inner wall; a sta-
tionary crank means mounted in said cylindrical means;
a rotor means mounted in said cylindrical means, said
rotor means including peripheral notches for mixing an
explosive mixture; a plurality of sealing means fixedly
connected to said rotor means and overlying each ex-
tremity of said cylindrical means; a work chamber formed
by the cooperative relationship of said rotor means and
said inner wall, said work chamber having a compression
space, an explosion space, and an exhaust space; a plu-
rality of spaced radial slots carried by said rotor means;
vanes slidably carried in said slots, said vanes including
tips; means rotatably journalled to said crank means for
maintaining said tips of said vanes spaced from said inner
wall; an inlet means communicating with said compres-
sion space for allowing said explosive mixture to enter
said compression space through said inlet means, said
mixture compressed by rotational displacement of said
rotor means and said cooperatively associated vanes, fur-
ther rotational displacement of said rotor means and said
cooperatively associated vanes causing said mixture to be
slightly - decompressed and ignited; a plurality of arcuate
slots formed in said inner wall for maintaining continu-
ous ignition of said mixture within said explosion space,
said ignited mixture expanding causing additional rota-
tional displacement of said rotor means and said co-
operatively associated vanes; and a vacuum exhaust means
communicating with said exhaust space for vacuum
scavenging a residue of said mixture present within said
exhaust space,

23. A rotary internal combustion engine comprising: a
hollow cylindrical means having an inner wall; a station-
ary crank means mounted in said cylindrical means; a
rotor means, mounted in said cylindrical means, said
rotor means including peripheral notches for mixing an
explosive mixture; a plurality of sealing means fixedly
connected to said rotor means and overlying each extrem-
ity of said cylindrical means; a work chamber formed by
the cooperative relationship of said rotor means and said
inner wall, said work chamber having a compression
space, an explosion space, and an exhaust space; a plu-
rality of spaced radial slots carried by said rotor means;
vanes slidably carried in said slots, said vanes including
tips; a camming means mounted in said cylindrical means,
said camming means rotatably journalled to said crank
means and carried within said rotor means, said cam-
ming means including a plurality of cam tracks; a plu-
rality of bearing means fixedly coupled to said vane
means, said bearing means riding on said cam tracks so
that said tips of said vanes are predeterminately spaced
from said inner wall; an inlet means communicating with
said compression space for allowing said explosive mix-
ture to enter said compression space through said inlet
means, said mixture compressed by rotational displace-
ment of said rotor means and said cooperatively asso-
ciated vanes, further rotational displacement of said ro-
tor means and said cooperatively associated vanes caus-
ing said mixture to be slightly decompressed and ignited;
a plurality of arcuate slots formed in said inner wall for
maintaining continuous ignition of said mixture within said
explosion space, said ignited mixture expanding causing
additional rotational displacement of said rotoer means and
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said cooperatively associated vanes; and a vacuum ex-
haust means communicating with said exhaust space for
vacuum scavenging a residue of said mixture present with-
in said exhaust space.

22. A rotary internal combustion engine comprising: a
hollow cylindrical means having an inner wall; a sta-
tionary crank means mounted in said cylindrical means;
a rotor means mounted in said cylindrical means, said
rotor means including peripheral notches for mixing an
explosive mixture; a plurality of sealing means fixedly
connected to said rotor means and overlying each ex-
tremity of said cylindrical means; a work chamber formed
by the cooperative relationship of said rotor means and
said inner wall, said work chamber having a compres-
sion space, an explosion space, and an exhaust space;
a plurality of spaced radial slots carried by said rotor
means; vanes slidably carried in said slots, said vanes
including tips; a ring means rotatably journalled to said
crank shaft, said ring means including means for pivot-
ably coupling said plurality of vanes to said ring means,
said ring means maintaining said tips of said vanes pre-
determinately spaced from said inner wall; an inlet means
communicating with said compression space for allow-
ing said explosive mixture to enter said compression
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space through said inlet means, said mixture compressed
by rotational displacement of said roter means and said
cooperatively associated vanes, further rotational displace-
ment of said rotor means and said cooperatively asso-
ciated vanes causing said mixture to be slightly decom-
pressed and ignited; a plurality of arcuate slots formed
in said inner wall for maintaining continuous ignition of
said mixture within said explosion space, said ignited
mixture expanding causing rotational displacement of said
rotor means and said cooperatively associated vanes; a
means for synchronizing said rotational displacement of
said rotor means and said ring means; and a vacuum ex-
haust means communicating with said exhaust space for
vacuum scavenging a residue of said mixture present with-
in said exhaust space.
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