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[57] > ABSTRACT 

A rotary engine including a housing have a chamber 
_ formed therein and a rotor member rotatably mounted 
within the chamber. The rotor member has a plurality 
of combustion chambers communicating with the 
housing chamber, each of the combustion chambers 
also contains a vane member pivotally mounted 
therein. The opposed ends of the vane members have 
laterally extending crank means connected thereto 
and positioned in off-set relationship relative to the 
pivotal axes of said vane members. Track means adja 
cent opposite sides of the chamber of the main hous 
ing operably engages the crank means during rotation 
of the rotor member causing pivotal movement of the 
vane members within the combustion chambers to ef 
feet the sequential functions of fuel intake, compres 
sion, combustion, power output and exhaust. Also dis 
closed herein are 'means for mounting the rotor mem 
ber within the housing and for the transfer of output 
power therefrom. Also disclosed is an off-bearing con 
struction suitablelfor use on the crank means to elimi 
nate the problem of bearing spin reversal resulting 
from the alternating contact between the crank means 
and opposite sidewalls of the track means. 

11 Claims, 5 Drawing Figures 



US. Patent Dec. 2, 1975 Sheet 1 of 3 3,923,013 



US. Patent Dec.2, 1975 Sheet 2 of3 3,923,013 



U.S. Patent Dec. 2, 1975 Sheet 3 of 3 3,923,013 



3,923,013 
1 

ROTARY ENGINE 

My invention relates generally to internal combus 
tion engines and more particularly to rotary internal 
combustion engines. 
Many prior attempts have been made to design a ro 

tary engine which is compact, simple in design and ca 
pable of generating useful amounts of power. In the 
vast majority of cases, these prior attempts have proved 
fruitless in that the resultant engines have been quite 
complex in design and inefficient in operation. These 
prior failures are due in part to the employment of 
complex, non-symmetrical cam arrangements and cam 
followers, and like mechanical means which add, detri-‘ 
mentally, to the imbalance of the engine and its ulti 
mate inability to resist wear in its moving parts. 
My invention solves the problems heretofore encoun 

tered by providing a compact rotary engine which has 
few moving parts and yet is capable of generating high 
power at relatively low R.P.M. 
My invention further provides a rotary engine in 

which the operating forces are symmetrically opposed, 
resulting in less wear, increased bearing life, less noise 
and vibration and, hence, greater engine life. 
My invention still further provides a rotary engine in 

which two combustion cycles are completed within 
each combustion chamber during one revolution of the 
engine ’s rotor, in effect, increasing the driving impulse 
of my rotary engine by a factor of 4 over conventional 
piston type engines. For example, a presently preferred 
embodiment of my rotary engine containing four com 
bustion chambers yields eight power strokes per revo 
lution which is equal to the number of power strokes 
per crankshaft revolution delivered by a conventional 
sixteen cylinder four cycle engine. 
My invention further provides a rotary engine which 

is readily adaptable to burn almost any grade of liquid 
or gaseous fuel, thus aiding in the current fuel-energy 
crisis. Likewise, there is no need for lead or other addi 
tives in the fuel, thereby drastically reducing air pollu‘ 
tion problems resulting from harmful exhaust emis 
sions. 

Brie?y, my invention provides a rotary engine com 
prising a main housing having a chamber preferably cy 
lindrical shape formed therein. A rotor member also 
preferably cylindrical is rotatably mounted in the 
chamber of the main housing, said rotor member hav 
ing a plurality of combustion chambers formed therein 
and in communication with the chamber of the main 
housing. A plurality of vane members are pivotally 
mounted within the combustion chambers of the rotor, 
said vanes adapted to pivotally move in a radial direc 
tion inwardly and outwardly within the combustion 
chambers. The pivotal axes of the vane members are 
aligned in substantially parallel relationship relative to 
the longitudinal axes of the rotor member and the hous 
ing chamber. The opposed ends of the vane members 
have crank means connected thereto and laterally ex 
tending therefrom. The crank means is positioned in 
parallel off-set relationship relative to the pivotal axes 
of said vane members. Track means is associated with 
the main housing adjacent opposite ends of the housing 
chamber to receive the crank means therein, whereby, 
during rotation of the rotor member, the crank means 
operably engages the track means causing pivotal 
movement of the vane members within the combustion 
chambers to effect the functions of fuel intake, com 
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2 
pression, combustion, power output and exhaust. An 
explosion of compressed fuel mixture exerts pressure 
on the vanes pivotally driving them radially inward 
toward the bottom of thecombustion chamber and 
con-currently transmitting a power impulse through the 
crank means to the track means urging the rotor in a 
clockwise direction. Interaction between the crank 
means and track means causes the vanes to move radi 

ally outward to force the burned gases through exhaust 
ports of the housing chamber. Further rotor rotation 
forces the vanes to move radially inward drawing fuel 
mixture through intake ports of the housing chamber 
whereupon the vanes then move radially outward to 
compress the fuel mixture in the next position along the 
track means,’ at which time the combustion cycle again 
transmits power to the rotor by way of interaction be 
tween the crank means and track means. 
Various other features, objects, and advantages of 

my rotary engine will either be specifically pointed out 
or become apparent when reference is made to the fol 
lowing description taken in conjunction with the ac 
companying drawings illustrating a presently preferred 
embodiment of my invention. 

In the drawings: 
FIG. 1 is a front elevational view of one presently 

preferred embodiment of my rotary engine with the 
housing end plate removed in order to show the rotor 
and vanes positioned-as they would appear at the termi 
nation of the intake or combustion strokes; 
FIG. 2 is a partial cut-away view in side elevation of 

my rotary engine showing the housing end plates in 
place and an exposed vane member; 
FIG. 3 is a front elevation similar to FIG. 1 showing 

a pair of vanes in the ?ring position and a pair of vanes 
in the exhaust position; 
FIG. 4 is a front elevational view of the housing end 

plate showing the track way thereon; and 
FIG. 5 is a side elevational view of the housing end 

plate of FIG. 4. 
Referring now to the specific details of the drawings, 

speci?cally FIGS. 1-3, my invention comprises a main 
housing, generally designated 10, which may include an 
appropriate supporting base 14 or other conventional 
supporting member. Main housing 10 has a chamber 1 1 
formed therein, preferably cylindrical in shape. In the 
presently preferred embodiment shown in the draw 
ings, housing 10 includes two fuel intake ports 18 com 
municating with chamber 11. Main housing 10 also has 
exhaust port 19 formed therethrough communicating 
with chamber 11 and ignition means in the form of 
spark plugs 20 positioned in housing 10 and in commu 
nication with chamber 11. 
A rotor member 12, also preferably cylindrical in 

shape, is rotatably mounted within chamber 11. The 
outer sidewalls of rotor 12 rotatably and sealably en 
gage the wall: of chamber 11. If additional sealing is re 
quired, conventional sealing means, such as steel bars, 
carried by the wall of chamber 11 or by rotor 12 may 
be employed in order to maintain a gas-tight seal be 
tween the various segments around rotor 12. Rotor 12 
has a plurality of combustion chambers 13 formed 
therein. In the presently preferred embodiment de 
picted in the drawings, rotor member 12 contains four 
such combustion chambers; however, any number of 
combustion chambers in multiples of two can be em 
ployed, for example two, four, six, eight, etc. It is pref 
erable to employ pairs of combustion chambers in 
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order that the forces generated during operation are 
equalized. Combustion chambers 13 extend the entire 
length of rotor 12. Combustion chambers 13 are gener 
ally pie-shaped and are positioned in communication 
with chamber 11 of housing 10. 
A plurality of vane members 15 are each pivotally 

positioned within each of combustion chambers 13. 
Vane members 15 include a cylindrically shaped 
mounting section 16 and a generally flat, plate-like sec 
tion 37 integrally attached to mounting section 16. 
Mounting section 16 pivotally engage rotor 12 to per 
mit pivotal movement of vane member 15 within com 
bustion chambers 13. In operation, vane member 15 
moves in a flapping mode, radially inwardly and out 
wardly within combustion chambers 13. Due to the 
tight sliding ?t between vane members 15 and combus 
tion chambers 13, a vacuum is created when vane 
members 15 move radially-inward, thus effecting fuel 
intake. This tight ?t, likewise, causes a compression of 
the fuel when vane members 15 move radially outward 
so as to achieve proper combustion of the fuel mixture. 
The-longitudinal, pivotal axes 29 of mounting sections 
16 of vanes 15 are aligned in substantially parallel rela 
tionship with the longitudinal axes of rotor member 12 
and chamber 11. . 

As can be seen in FIG. 2, plate-like member 37 of 
vane 15 is of a width equal to that of rotor member 12. 
Mounting members 16 of vanes 15 are positioned on 
opposed ends thereof. Crank means in the form of cy 
lindrically shaped post members 17 are each rigidly se 
cured to opposed ends of cylindrical mounting section 
16 of vane member 15. The longitudinal axis 30 of post 
member 17 of the crank means is positioned in parallel 
off-set relationship relative to the pivotal axis 29 of the 
vane member 15. This off-set relationship between the 
crank means and the pivotal axis 29 of vane members 
15 aids in achieving the desired flapping action of the 
vanes 15 during rotation of rotor 12. 
Referring to FIG. 2, a pair of cover members 21 gen 

erally plate-like in shape, are rigidly attached to rotor 
member 12 at opposite ends thereof for rotation with 
the rotor 12. The attachment of cover members 21 to 
rotor 12 may be accomplished by way of threaded bolts 
24 and bolt holes 25, FIGS. 2-3. Cover members 21, 
likewise, have a plurality of bores 23 formed there 
through which are adapted to receive the cylindrically 
shaped mounting sections 16 of vane members 15 
therethrough. During operation mounting sections 16 
of vanes 15 will pivotally move within bores 23 and, al 
though it is not shown in the accompanying drawings, 
it can be nonetheless appreciated that bearings at this 
pivotal point would be desirable if not an absolute ne 
cessity. Cover members 21 also each include an out 
wardly extending power output shaft 22 integrally at 
tached to members 21 such that shaft 22 and cover 
members 21 rotate with rotor 12. 
Referring now to FIGS. 2, 4 and 5, a pair of housing 

end plates 26 are boltably secured to main housing 10 
positioned adjacent cover members 21. Housing end 
plates 26 contain-track means in the form of track way 
34 formed therein. Track way 34 is ofa modi?ed annu 
lar shape and radially varies inwardly and outwardly at 
fixed intervals therearound, FIG. 4. In the embodiment 
shown in the drawings in which four vane members are 
employed, track way 34 would radially vary inward and 
outward at 45° intervals therearound. Track way 34 is 
de?ned by a pair of sidewalls 35 which are generally 

4 
perpendicular to the plane of end plates 26 and a floor 
35 which is generally parallel to the plane of end plates 
26, FIG. 5. Sidewalls 36 of track way 34 are formed in 
parallel spaced apart relationship defining a distance 

5 slightly greater than the diameter of post member 17 
whereby post member 17 engages the sidewalls 36 dur 
ing rotation of rotor member 12. A snug sliding fit be 
tween post member 17 and sidewalls 36 is desirable so 
as to reduce the wear of these parts during operation. 
The interaction between post member 17 and sidewalls 
36 and the further off-set relationship between post 
member 17 and mounting member 16 contributes to 
the pivotal movement of vanes 15 within combustion 
chambers 13 during rotation of rotor 12. 

In order to accommodate the continuous contact be 
tween post member 17 and sidewalls 36 of track way 
34, it is preferable to include bearing member 37 on 
post member 17. I have further found that in order to 
overcome the problems resulting from bearing spin re 
versal it is preferable to employ a split off-set bearing 
arrangement utilizing a ?rst bearing 32 and an adjacent 
second bearing 33 laterally off-set from ?rst bearing 
32, FIG. 2. In this manner, bearing 32 contacts the 
outer side of sidewalls 36 and, hence, spins in one di 
rection while second bearing member 33 contacts the 
inner side of sidewalls 36 and spins in a direction oppo 
site to that of bearing32. Hence, bearing members 32 
and 33, when operably connected to post member 17 
effect a signi?cant reduction in the frictional forces be 
tween the post member 17 and track way 34 during ro 
tation of rotor member 12. If bearings 32 and 33 are 
employed, it is understood that the diameter of post 
members 17 should be reduced so that the overall di 
ameter of post members 17 with bearings 32 and 33 op 
erably af?xed thereto is of a dimension slightly less 
than the distance between sidewalls 36 of track way 34 
in order to achieve a snug slidable ?t between bearings 
32 and 33 and track way 34. 
Housing end plates 26 also have a bore 27 formed 

therethrough to receive shaft bearings 28 and power 
output shaft 22 therethrough. Hence, in the presently 
preferred embodiment shown in FIG. 2, rotor 12 is sup 
ported within housing 10 by way of power output shaft 
22 rotatably mounted within bore 27 of housing end 
plate 26. 

Since the fuel combustion function takes place within 
combustion chambers 13 of rotor member 12, it will, 
in most applications, be necessary to cool rotor 12. 
This cooling may be accomplished by mounting seals 
(not shown in the drawings) preferably carbon seals, in 
housing end plates 26 inside track way 34 and immedi 
ately adjacent power output shafts 22 so as to permit 
the coolant liquid to circulate directly against the outer 
faces of rotor member 12 as it spins. The hot coolant 
could then be circulated directly to a conventional ra 
diator. Slight ribbing on the outer faces of rotor 12 (not 
shown) could be employed as pump means to circulate 
the coolant within the system thus eliminating the need 
of a water pump. Rotor 12 could be further modi?ed 
with appropriate ducting which would cause the spin 
ning rotor to act as a fan. In this manner housing 10 and 
rotor 12 could be air cooled. It is also understood that 
housing 10 would include conventional coolant cham 
bers 40. 

In order to describe the operation of my rotary en 
gine, reference is now made to FIGS. 1 and 3. FIG. 1 
shows vane members 15 positioned radially inward 
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wherein two opposed vane members are positioned at 
the climax of the fuel intake function as their respective 
combustion chambers 13 are in’communication with‘ 
the intake ports 18. The remaining two oppo'sed vanes 
are positioned at the climax-‘of the‘c'ombus'tion func 
tion. FIG. 3 shows vane members 15 pos'itiohed radially 
outward wherein two opposed vane members‘ adjacent 
spark plugs 20 have effected the compression function 
and the combustion function ‘has just'begun. The I'B-e‘ 
maining two opposed vanes of FIG. 3:arevpositioned at 
the climax of theexhaust function‘ as their. respective‘ 
combustion chambers‘l3 are in communication with 
the exhaust ports 19. Hence, it can be seen that each 
vane member 15 completes two combustion outputs in‘ 
one revolution of rotor'member 12. The four cycles of 
fuel input, compression, combustion and exhaustzare', 
therefore, completed in one-half revolution of rotor 
member 12. Due to the fact that pairsof vane members 
15 are opposed to one another at 180° andgfurther, due 
to the fact that these opposed pairs of vanes-are identi-v 
cally positioned and performing identiealfunctions at 
the same time, the balance of .rotor 12, is vmaintained in‘ 
equilibrium. This improved balance.reducesvibration 
and stress and results in increased enginelifeand ef?~ 
ciency. ~ . . ..;.;".. . 

The ?appingvmode of. travel of vaneimembers 15 can 
best be understood by, referring to‘ FIG. .4. .Asprevi 
ouslydescribed, track way .34 is of a modified annular 
shape, varying radially outward and inward. at 45° inter 
vals therearound ahd having sidewalls 36 of afixed di 
mensional ‘ spacing- At, av point vduring operation, post 
member 17 of a given-vane member v:15_is, positioned at 

6. 
do not preclude the possible necessity of using a super 
charger to attain m’aximur'n‘ delivery of air to the intake 
of the‘engine to obtain optimum results at'ihigh' speeds'f 

Likewise‘, it is understood that the ‘contour of vane 
members 15 can be modified so as to increase the com 

pression'within‘ combustion chambersv 13. In this'mani 
ner, plate-"like portion 37‘of vanes‘ 15 would be‘ modi-' 
fied to a convex shape assuminglth'e c’oln‘tlourlof‘ho'usingv 
chamber'lil. _ “ t a _ 

__ 'While I'have described a preferred embodiment of 
theinvention, it should be understood: thatthe inven'l 
tion mayjbe otherwise embodied within: the scope of 

f1.‘ A‘ rotary engine comprising: 
I": a main housing‘havi'ng an inner chamb'ei" therein, 
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an outward most segment of track way 34 and the‘given . 
vane member 15 is positioned in a radially outward po: 
sition to effect the function of combustion (as in FIG. 
3). The above combustion function forces the subject 
vane 15 to move radially inward, forcing post member 

35 

17 into forceable engagement with track way 34 as . 
member 17 moves from the outward segment to the 
subsequent inward segment in a clockwise direction 
along track way 34. This 'forceable movement of post 
member 17 effects the power output transfer from post 
member 17 to rotor member 12. Next, post member 17 
moves from the preceding inward segment to a subse 
quent outward segment of track way 34 causing radi 
ally outward movement of vane member 15 to effect 
the exhaust function as shown in FIG. 3. Next, post 
member 17 moves from the preceding outward seg 
ment to a subsequent inward segment of track way 34 
causing radially inward movement of vane member 15 
to effect the fuel intake function, as shown in FIG. 1. 
Post member 17 then moves from the preceding inward 
segment to a subsequent outward segment of track way 
34 to effect the compression function whereupon vane 
member 15 is again positioned for the combustion 
function as in FIG. 3 and the foregoing cycle is again 
repeated. 
The vacuum and pressures created in combustion 

chambers 13 below vane members 15 can be metered 
and vectored so that by introducing an oil vapor into 
housing 10, full lubrication can be accomplished with 
out the need of an oil pump. 

Ignition can be accomplished by a standard time 
spark either using a distributor or electronic ignition or 
by the use of a glow plug such as is employed in a com 
mon diesel engine. I do not preclude the use of multiple 
ignition systems within each ?ring position. I, likewise, 
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said housingialso having fuel intake means, exhaust 
I 'imeans, and ignition means communicating'with' the 
?fchambergf ., 1 ' ' 'f h " ' f If 

‘I3.’ a‘ l'ro'tior'member, rotatable about its ‘longitudinal 
I axis and mounted i’nythe chamber of the maint'hous 

ing, said rotor member having a‘plurality of com 
bustion‘Chambers formed therein communicating 
with the chamber of the main housing; _ _' ' 

I aplu‘irality of vane 'membershe'achihaving a cylin 
_ drically shaped,mounting‘section. for pivotal move 

_, ment radially inward and outward within a combus 
tion-chamber,‘ the pivotal axes of the cylindrical 

_ ‘mounting sectionsaligned in substantially parallel 
', relationshipswithitlhe longitudinalaxisof the rotor 

,_.,in=ie'mbe_i; " ,, , 

crank means extending outwardly from opposed 
I, , ends of each of said cylindrical mounting’ sections 

’ and positioned .in parallel, spaced apart relation 
: tobthle pivotal axis of (each of ‘said, mounting 
' ‘ section's; ' I 4 i 

E. track means associated with the main housing ad 
jacent opposed ends of the housing chamber, said 
means including a trackway having a modified an 
nular shape, varying radially inwardly and out 
wardly a uniform distance with respect to the longi 
tudinal axis of the rotor, said uniform radial varia 
tion occuring at a fixed interval around said track 
way, said track means having a shape to operably 
engage and guide the crank means causing simulta 
neous pivotal movement and identical positioning 
of all of the vane members within their respective 
combustion chambers to effect two combustion cy 
cles in each combustion chamber during one revo 
lution of said rotor member, whereby, opposed 
pairs of vane members perform identical functions 
in the cycle operation of the engine at the same 
time; and 

F. means associated with the rotor member for trans 
fer of output power therefrom. 

2. The rotary engine of claim 1 including bearing 
means operably connected to the crank means to effect 

. a reduction of frictional forces between the crank 

60 
means and the track way during rotation of the rotor 
member. 

3. The rotary engine of claim 2 wherein the bearing 
means comprises a ?rst ring-shaped bearing and an ad 

' jacently positioned second ring-shaped bearing, said 

65 
second bearing being laterally off-set from said first 
bearing, whereby, said first and second bearings engage 
the outer and inner sidewalls respectively of the track 
way during rotation of the rotor. 
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4. The rotary engine of claim 1 wherein said vane 
members each include a generally ?at plate-like section 
integrally attached to said cylindrical mounting section 
and outwardly extending therefrom for pivotal move 
ment within the combustion chambers of said rotor 
member, said crank means including a plurality of cy 
lindrically shaped post members each rigidly secured to 
opposed ends of the cylindrical mounting sections of 
the vane members, the longitudinal axes of said post 
members positioned in parallel off-set relationship rela 
tive to the pivotal axes of the cylindrical sections of said 
vane members. 

5. The rotary engine of claim 4 wherein the power 
output means includes a pair of plate-like, cover mem 
bers rigidly attached to the rotor member at opposite 
ends thereof for rotation with said rotor member, said 
cover members having a plurality of bores formed 
therethrough to receive the ends of the cylindrically 
shaped mounting sections of the vane members there 
through, said cover members also including an out 
wardly extending power output shaft integrally at 
tached thereto for rotation therewith. 

6. The rotary engine of claim 5 wherein the track 
means includes: 
A pair of housing end plates rigidly secured to the 
main housing adjacent the cover members, each of 
said end plates de?ned by a pair of sidewalls, gen 
erally perpendicular to the plane of the end plates 
formed in parallel relationship and spaced apart by 
a distance slightly greater than the diameter of the 
post members of the vane members whereby, said 
post members slidably engage the outer sidewall 
and inner sidewall of said track way during rotation 
of said rotor member, said plate members also hav 
ing a bore formed therein to rotatably and support 
ably’ receive the power output shafts of the cover 
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8 
members therethrough. 

7. The rotary engine of claim 6 including bearing 
means operably connected to the cylindrically shaped 
post members to effect a reduction in frictional forces 
between the post members and the track way during 
rotation of the rotor member. 

8. The rotary engine of claim 7 wherein the bearing 
means comprises a first ring-shaped bearing and an ad 
jacently positioned second ring-shaped bearing, said 
second bearing being laterally off-set from said first 
bearing whereby said first and second bearings engage 
outer and inner sidewalls respectively of the track way 
during rotation of the rotor. 

9. The rotary engine of claim 8 wherein the chamber 
of the main housing and the rotor member are cylindri 
cal in shape. 

10. The rotary engine of claim 1 wherein the fuel in 
take means of the main housing includes a pair of in 
take ports, the exhaust means of said housing, likewise, 
including a pair of exhaust ports positioned in spaced 
apart relationship to each other and to said intake 
ports, the ignition means including a pair of spark emit 
ting means positioned in spaced apart relationship to 
each other and to said fuel intake and exhaust ports, 
said rotor member including four combustion cham 
bers radially disposed in spaced apart relationship 
therein, the rotary engine, likewise, including four vane 
members, and said track way varying a ?xed distance, 
radially inward and outward, at substantially 45° inter 
vals therearound. 

"11. The rotary engine of claim 1 including sealing 
means positioned between the rotor and the cylindrical 
chamber of the housing to effect a seal between adja 
cent combustion chambers. 

* * * * * 
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