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This invention relates to internal combustion 
engines, and particularly of the rotary type, 
and generally to mechanism. Such as hereinafter 
indicated that is especially (but not exclusively) 

5 useful in Such engines. 
The principal object of the invention is to 

provide a new and improved construction of a 
rotary type internal combustion engine of high 
efficiency, marked simplicity of construction and 

10 low construction and maintenance costs. The 
invention also comprehends mechanism wherein 
a couple of rotors are connected with each other 
and with a third rotating part Or shaft in Such 
a manner that said couple of rotors will turn 

15 continuously in the same direction at alternately 
increasing and decreasing speeds with uniform 
rotation of such third rotor, and whereby cham 
bers between relatively movable Walls or pistons 
associated with the two first mentioned rotors 

20 may be caused to expand and contract, alter 
nately, as the said third rotor revolves, and vice 
versa-whether or not such mechanism and 
chambers be put to the specific use herein par 
ticularly described, viz. in an internal combustion 

25 engine. 
A further object is to so construct the en 

gine that the parts thereof are Symmetrically 
disposed about the driving shaft and consequently 
a Smooth, even operation, free from vibration, 

30 will be secured. Another object is to provide in 
a rotary internal combustion engine a pair of 
rotors, each carrying reaction parts that function 
on alternate explosions of the engine as pistons 
and cylinder heads, this functioning of Such 

35 parts being secured by mechanism interposed be 
tween the rotors and a common reaction Support 
and offering a varying turning moment to each 
of the rotors during the rotation thereof. These 
and other objects will appear more fully from the 

40 following more detailed description and by ref 
erence to the accompanying drawings forming 
a part hereof, wherein Fig. 1 is a central section 
taken on the line 1-1 of Fig. 3 on a plane per 
pendicular to the axis of the driving shaft of 

45 the engine and showing the parts after the be 
ginning of a simultaneous set of piston strokes, 
and substantially at mid-stroke; Fig. 2 is a view 
similar to Fig. 1 showing the position of the parts 
after the beginning of the next set of piston 

50 strokes; Fig. 3 is a section on the line 3-3 of 
Fig. 1; Fig. 4 is a section on the line 4-4 of 
Fig. 1; Figs. 5 and 6 are diagrammatic views show 
ing the positions of the gears for each rotor cor 
responding to the positions of Fig. 1; Figs. 7, 8, 

55 9 and 0 are somewhat diagrammatic views, Figs. 

(C. 123-11) 
7 and 8 showing the parts on dead centre and at 
the beginning of the firing stroke respectively, 
before the parts have reached the position shown 
in Fig. 1, and Figs. 9 and 10 showing the parts on 
dead centre, and at the beginning of the next 
firing stroke, respectively, after the parts have 
moved through the position shown in Fig. 1, 
and before reaching that shown in Fig. 2, and 
Fig. 11 is a developed view illustrating a detail 
of the intake and the exhaust ports. As shown 
in the drawings, the engine comprises an outer 
casing 10, composed of two similar sections se 
cured together by the bolts 11, said casing being 
provided with a water jacket 12 for cooling the 
engine in the well known manner. The casing 
10 is Securely fixed upon any suitable support 
Such as the channel irons 13 and is provided With 
the axially aligned central bosses 14 and 15. Ro 
tatably mounted in bushings 16 within the bosses 
14 and 15, by means of the hollow trunnions 19, 
is a gear carrying member 20 having a pair of 
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annular flange-like WebS 21, extending at right 
angles to the trunnions 19 and spaced from each 
other longitudinally of the axis of the engine, as 
clearly shown in Fig. 3 of the drawings. At suit 
able intervals, connecting webs 22 extend be 
tWeen, and are integral with, the flanges 21 for 
bracing said flanges and holding them in proper 
ly Spaced relationship. Mounted between the 
flanges 21 and Supported on suitable shafts, jour 
nalled in the flanges, are a plurality of gears 
which will presently be described more fully. 
The Outer casing 10, as clearly shown in the 

drawings, is hollow and is formed to provide an 
inner cylindrical compartment 23 and a reduced 
annular compartment 24 surrounding said in 
ner compartment, in which two compartments 
the entire moving parts of the engine are com 
pletely encased. Extending through the major 
portion of the casing 10 within the hollow trun 
nions 9 is a reaction Support in the form of 
a fixed shaft 25, suitable bushings 26 being in 
terposed between said shaft and the hollow trun 
nions. The Shaft 25 is held in its fixed station 
ary position within the casing 10 by any suit 
able means, such as the enlarged squared or 
T-shaped end 25 which is lodged within a simi 
larly shaped recess, provided in the boss 15. The 
other end of the shaft 25 terminates some dis 
tance inwardly from the other end of the cas 
ing. The main driving shaft 27 of the engine 
extends within the end of the hollow trunnion 
19 opposite to the squared end of the shaft 25, 
the end of the main shaft 27 terminating adja 
cent to the fixed shaft 25, and a thrust washer 
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2 
or bearing 28 is interposed between the juxta 
posed ends of the said shafts. The rotor or 
gear carrying member 20 is keyed or otherwise 
suitably secured to the main shaft 27. 

Rotatably mounted within the compartments 
23 and 24 of the casing 10 upon the hollow trun 
nions 19 is a pair of rotors 30, 31. Each of 

... these rotors are of somewhat similar construc 
tion and is provided respectively with the Outer 
annular flanges 32 and 33, which flanges ex 
tend within the annular compartment 24 in con 
tact with the side walls thereof. The rotors 30, 
31 are further provided with the piston blocks 
34, 35. Each of said rotors is provided, in the 
constructional example illustrated, with four of 
said blocks, equally spaced about, and integral 
with the respective flanges 32, 33. The blocks 
34 extend across the annular compartment 24 
and contact with a neat running fit against 
the inner side wall of the flange 33, while the 
blocks 35 extend from their respective flange 33 
across said annular compartment and also con 
tact with a neat sliding fit against the inner wall 
of the flange 32. The rotor 30 is provided with 
a laterally projecting annular flange 36, which 
extends parallel to the axis of the engine and 
has its outer end fitting with a neat running 
fit in a recess defined between the inner faces 
of the blocks 35 and a laterally projecting annu 
lar flange 37 of the rotor 31. As will be clearly 
seen from Figs. 1 and 2 of the drawings, the pis 
ton blocks 34, 35, are alternately arranged with 
in the annular compartment 24, the curved outer 
faces of the blocks having a running fit with the 
inner face of the cylindrical bounding Wall 38 
of the compartment 24. Packing or pistOn Strips 
39 are mounted in suitable recesses provided in 
the blocks 34 and 35 to prevent leakage between 
the blocks and the wall 38; Springs 40 being pro 
vided for holding the packing strips in engage 
ment with said wall. Similar packing strips 39 
are provided in the blocks 35 for preventing 
leakage between the inner walls of Said blocks 
and the annular flange 36. 
The casing 10 is cored to provide an intake 

conduit 41 which extends about One Side of the 
casing and communicates with a pair of lateral 
branches 41, located at diametrically opposite 
points of the casing. An exhaust conduit 42 ex 
tends about the opposite side of the casing 10 
and it also is provided with laterally extending 
branches 42a at diametrically opposite points of 
said casing. Each of the laterally extending 
branches 41a and 42 of the intake and exhaust 
conduits communicates with the compartment 
24 through the ports 41b and 42b respectively, 
said ports being in the form of a plurality of 
inclined slots formed in the Wall 38. The cas 
ing 10 is also provided at diametrically opposite 
points with the threaded apertures 43, for the 
reception of spark plugs, by means of which 
the fuel charge is ignited, in accordance with 
the usual operation of internal COmbustion en 
gines. 
The rotor 30 has a central boSS 44. Which Sur 

rounds the hollow trunnion. 19, and has its outer 
periphery provided with a plurality of gear teeth 
45, while the rotor 31 has a similar boss 46 pro 
vided with gear teeth 47. Ball, or other suit 
able antifriction bearings 48 are interposed be 
tween the rotorS 30, 31, and the hollow trun 
nions 19. 
Secured to the fixed shaft 25 as by the keys 49, 

or other suitable means, and located between the 
annular flanges 21 of the rotor 20, is a gear 50. 

1948,188 
The perimeter of this gear is of elliptical con 
figuration and is provided with gear teeth with 
which mesh the gear teeth of a plurality of simi 
larly shaped gears 51,52. The manner of mount 
ing each of the gears 51, 52 is similar, they being 
Secured to shafts 53, 53a respectively, which ex 
tend between and are rotatably mounted within 
ball bearings 54, Seated within suitable recesses of 
the flanges 21 of the rotor 20. The shafts 53, 53a 
are each provided with an enlarged end 55, and 
each shaft is held against movement longitudi 
nally of the bearings 54 by the shoulder formed 
by Said enlarged end 55 and a nut 56 secured to 
the other end of each shaft. These shafts 53, 53a 
are oppositely arranged, that is to say, the en 
larged end 55 of each alternate shaft is located 
upon the side of the flanges 21 opposite to that 
upon which the enlarged end of the adjacent 
shaft is located. In other words, the enlarged 
ends of the shafts 53, upon which the gears 51. 
are mounted, extend to the right of the fianges 21, 
as seen in Fig. 3, while the enlarged ends 55 of 
the shafts 53 upon which the gears 52 are mount 
ed extend to the left of said flanges. Secured to 
the enlarged ends of the shafts 53, 53a respec 
tively, are spur pinions 57, 57, the pinions 57 
being mounted upon the shafts 53 which carry 
the gears 51, and being in mesh with the gear 
teeth 45 of the rotor 30, while the pinions 57a are 
mounted upon the shafts 538 which carry the 
gears 52, and are in mesh with the gear teeth 47 of 
the rotor 31. 

It will be understood that electric current for 
ignition may be supplied to the spark plugs from 
any Suitable Source, Such as commonly employed 
for internal combustion engines, and that a dis 
tributor or timer may be secured to the shaft 27 
or may be driven therefrom by any suitable 
gearing. Likewise, a pump of any suitable con 
struction may also be driven from the shaft 27 
to circulate water, or other cooling fluid, through 
the Water jacket 12 of the casing 10. Also that a 
lubricant of Suitable viscosity can be contained 
in compartment 23 of the casing 10. 
The Operation of the engine is as follows: 

Consider the engine running at some constant 
Speed, beginning at a point when it is passing 
its dead center, Fig. 7; all the pistons 34, 35 are 
travelling at the Same Speed in the clockwise di 
rection indicated by the arrow A (see Fig. 1) and 
are being propelled by monentum obtained from 
previous explosionS. While paSSing from the 
dead center position shown in Fig. 7, to the firing 
position shown in Fig. 8, the pistons 34 and 35 
will move substantially in unison, that is to say, 
with little or no relative motion. The following 
figures of the drawings taken in the order named 
show the successive positions of the parts as the 
engine is running: Fig. 7, dead center; Fig. 8, be 
ginning of firing stroke; Fig.1, mid-stroke; Fig. 9, 
Second dead Center; Fig. 10, Second firing stroke; 
Fig. 2, Second mid stroke; Fig. 7, and So on. 
At the beginning of a pair of firing strokes as 

shown in Fig. 8, it will be seen that two of the 
piston blocks 35 of the rotor 31 are just in ad 
vance of the Spark plugs and the two adjacent 
blocks 34 of the rotor 30 are just to the rear of 
said Spark plugs, the firing strokes being per 
formed within those two diametrically opposite 
portions of the compartment 24 located between 
these two pairs of blocks 34, 35. Those portions 
of the compartment between the front faces of 
these two blocks 35 just mentioned and the rear 
face of the two blocks 34 just ahead of them are 
in communication with the exhaust conduit 
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1946,186 
through the exhaust ports 42 and an exhaust 
stroke is about to take place in each of these portions. Proceeding around the compartment, 
those portions of the compartment 24 in advance 
of the front walls of the two blocks 34 just re 
ferred to are in communication with the intake 
conduit through the ports 41 and are about to 
receive a suction stroke, while the remaining 
portions of the compartment between the next 
two blocks 35 and the two remaining blocks 34 
are about to receive the compression stroke. 
As we have assumed the engine to be rotating, 

those portions of the compartments in which 
the firing strokes take place have passed through 
a suction and compression stroke and when the 
sparks pass across the two spark plugs 43, the 
force of the explosions which occur will tend to 
move the blocks 35 and rotor 31 in the clockwise 
direction indicated by the arrow A, at the same 
time the forces of the explosion being exerted 
with equal force on the front faces of the blocks 
34 there will be a tendency to rotate the latter 
and the rotor 30 in a counter-clockwise direction. 
The resulting forces and the movements of the 
parts which occur can best be understood by re 
ferring to Figs. 5 and 6 of the drawings which 
show the positions of the gears and piston blocks 
corresponding to Fig. 1, shortly after the explo 
Sions have occurred. The rotation of the blocks 
35 and rotor 31 produces a rotation of the gear 
47 in the clockwise direction, thus tending to 
cause the pinions 57 shown in Fig. 5 and shafts 
53a to be rotated in the counterclockwise direc 
tion, and to produce a similar rotation of the el 
liptical gears 52. The elliptical gears 52, how 
ever, are in mesh with the fixed gear 50, there 
fore, two opposed forces are effective on each of 
the shafts 53a, one force acting through the gears 
57a to rotate said shafts and the other acting 
through the gears 50 and 52 to hold the shafts 
stationary. Now, as the distance from the pitch 
circle of each gear 57 to the axis of each shaft 
53a is less than the distance from Said axis to the 
pitch line of the elliptical gear 52 at the point 
where the latter gear is in mesh with the fixed 
gear 50, it will be apparent that the greater lever 
arm or moment effective upon the shaft 53 will 
be the one tending to hold said shafts against 
rotation, and that rotation of the gears 52 in the 
'counter-clockwise direction can not take place. 
It will be remembered that the rotor 20 upon 
which the shafts 53, 53 are carried is freely ro 
tatable, therefore, the forces effective upon the 
gears 57a and 52 will react upon the shafts 53 
to move such shafts bodily and to rotate the rotor 
20 in a clockwise direction. The rotor 20 and the 
parts carried thereby, however, form a single uni 
tary system in which the effects of the force of 
the explosions produced upon the blocks 34 and 
the rotor 30 must also be considered. Further 
more, this unitary system consists of a planetary 
or differential gearing composed of three epicy 
clic gear trains; one of such gear trains consist 
ing of the gears 57 and 45; the Second, of the 
gears 57a and 47; and the third, of the gears 50, 
51 and 52. This differential gearing, during the 
operation of the engine, will function in the well 
known manner of Such devices, that is to say, 
When rotation of one member of the gear train is 
resisted with a greater force than another, that 
member to whose rotation the least resistance is 
opposed will rotate, and such rotation will be 
communicated to the other gears which will ro 
tate in turn to compensate for, or to permit the 
resultant movement. 

3 
Referring now to Fig. 6, it will be seen that in 

the meantime the force of the explosions which 
occurred will tend to move the blocks 34 in a 
counterclockwise direction. This tendency will 
be communicated in the directions of the ar 
rows shown in Fig. 6, through the gears -57 and 
shafts 53 to the gears 51, thus tending to rotate 
these gears in a clockwise direction and to cause 
them to roll upon the fixed gear 50 and thereby 
to cause the shafts 53 to move bodily and rotate 
the rotor 20 in a clockwise direction. It will be 
noted that in the position illustrated by Figs. 
5 and 6, the elliptical gears 51, 52 are in mesh 
at the end of the major diameter of the gear 51 
and of the minor diameter of the stationary gear 
50, while the gears 52, 50 are in mesh at the end 
of the minor diameter of the gear 52 and of the 
major diameter of the stationary gear 50. Thus 
the gear 5i will at this moment (explosion pe 
riod) bear against the stationary gear 50 with 
a greater leverage (from point of mesh to shaft 
53) than the gear 52, and accordingly the power 
of the gears 51 to produce rotation of the rotor 
20 in a clockwise direction, will overcome any 
tendency which the gears 52 may have to pro 
duce a counter-clockwise rotation of the said ro 
tor. The result therefore is clockwise rotation 
of the rotor 20, as stated. 
As the gears 51 are now in the position in which 

their greatest lever arm is effective, rotation of 
the gears 51 upon their axes in the clockwise di 
rection will be towards a position of decreased 
resistance and as this rotation will tend to pro 
duce a movement of the rotor 20 in the same di 
rection as that induced by the forces of the explo 
Sions through the blocks 35, the gears 57a, gears 
51 and gear 47 upon Said rotor 20, it will be seen 
that a clockwise rotation of the rotor 20 will 
OCC. 

During the first part of this rotation of the ro 
tor 20, during which the parts are moving from 
the position shown in Fig. 8 to the position shown 
in Fig. 1, the parts will function substantially as 
follows: 

(a) Owing to the interposition of the greater 
lever arm of the gears 51 between the rotor 30 and 
the fixed reaction support and the resultant for 
ward travel of the rotor 20, the rotor 31 will re 
main stationary and the blocks 34 will function 
as cylinder heads while the blocks 35 function as 
pistons. 

(b) The reaction against the shafts 53 will 
be transferred back through the flanges 21 of the 
rotor 20 and as the gears 51 have the longer ef 
fective lever arm, the fulcrum or reaction support 
against which the combined forces are exerted is 
located adjacent to the inner ends of the major 
axes of the gears 51. 

(c) It being assumed that no load is on the 
driving shaft 27, the clockwise rotation of the 
rotor 20 will not be resisted and it will travel at 
approximately the same angular velocity as the 
rotor 31. 

(d) As the linear speed of the gear teeth of the 
gears 52 now in mesh with the fixed gear 50 is 
Substantially equal to that of the gear teeth of 
the gears 57, there will be practically no rolling 
of the latter gear teeth upon the gear 47, the gears 
57 and 47 travelling as if locked together. 

(e) As the clockwise rotation of the gears 51 
is also accompanied by a rotation of the rotor 20, 
the gears 57 merely roll around the gear 45 with 
Out producing a backward Or Counter-clockwise 
rotation of the latter and of the rotor 30 integral 
thereWitt, 
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(f) The effective lever arms of the gears 51 and 

52 increase and decrease respectively until they 
have reached their maxima and minima as shown 
in Fig. 1. 

(g) After the parts move from the positions 
shown in Fig. 7 and during the time they are 
moving from the dead center position shown in 
Fig. 7 until they reach the dead center position 
shown in Fig. 9, the blocks 35 and rotor 30 have 
a mechanical advantage over the blocks 34 and 
rotor 30 due to the fact that during this time the 
gears 52 have longer effective lever arms than the 
gears 51. This mechanical advantage increases 
gradually from Fig. 7 to Fig. 1 and then decreases 
gradually until Fig. 9 is reached, at which point 
the advantage is transferred to the gears 51, 
blocks 34 and rotor 30. 
As the parts continue rotating, the effective 

lever arms of the gears 51 and 52 now decrease 
and increase respectively until Such lever arms 
are substantially equal as shown in Fig. 9. Dur 
ing this time the linear speed of rotation of the 
gears 52 and 57a is greater than that of the gears 
51 and 57, the linear speeds of the gears 52 and 
57 a gradually increasing from Fig. 7 to Fig. 1 and 
decreasing from Fig. 1 to Fig. 9, while the speeds 
of gears 51 and 57 gradually decrease and increase 
respectively during the same time until the Speeds 
of all gears 51, 52, 57 and 57 again become mo 
mentarily equal at Fig. 9. After the lever arms 
have passed their points of substantially effective 
equality, shown in Fig. 9, which points may be 
considered the dead center of the engine, the ef 
fective fulcrum points for effecting the rotation 
of the rotor 20 are, in effect, transferred to the 
gears 52, while at the same time the increase in 
speed of the gears 57a tends to check the Speed of 
rotation of the rotor 31. While the fulcrum point 
is being transferred to the gears 52 and shortly 
before the position Fig. 9 is reached, the decrease 
in speed of the gears 57 causes such gears to exert 
a forward or clockwise driving effect On the gear 
45 so that they begin to approach an approxi 
mately locked condition with the gear 45, conse 
quently the rotor 30 begins to rotate in a clock 
wise direction, and the blocks 34 start to follow 
after the blocks 35, the speed of the rotor 30 grad 
ually increasing, while that of the rotor 31 grad 
ually decreases. 
As the blocks 34 and 35 rotate, they move 

across and close the intake and exhaust ports 
respectively as shown in Fig. 9 the momentum 
of the parts carrying them over the dead center. 
The gears are so proportioned and designed that 
when, as shown in Fig. 10, the blocks 34 have 
reached the position formerly occupied by the 
blocks 35 at the beginning of a pair of firing 
strokes, the gears 51 have reached the positions 
formerly occupied by the gears 52. In other 
words, the positions of the blocks 34 and 35 and 
the positions of the gears 51 and 52 are inter 
changed, as will be evident from a comparison 
of Figs. 7, 8 and 1 with Figs. 9, 10 and 2 re 
spectively, which figures clearly illustrate this 

; : interchange. 
During the next pair of firing strokes of the 

engine, and while the parts are moving from the 
position shown in Fig. 10 through Figs. 2 and 7, 
the operation of the parts as just described will 
be repeated, except that the blocks 34, gears 51 
and 57 Will function in the same manner as the 
blocks 35, gears 52 and 57a and vice versa, the 
blocks 34 acting now aS pistons and the blocks 
35 as cylinder heads. 

It will thus be seen that the rotors 30 and 31 

will follow each other in a step-by-step motion 
at the relative speeds above described; that the 
blocks of each rotor will operate alternately as 
moving pistOnS and relatively stationary cylin 
der heads on every other stroke of the engine; 80 
that as two firing strokes are being performed, 
two exhausting, two suction and two compres 
sion strokes will occur simultaneously; and that 
all three of the rotors 20, 30, 31, will rotate in 
a clockwise direction at varying relative speeds, 85 
the rotors 30 and 31 alternately increasing and 
decreasing in speed. That is, 30 speeds up, while 
31 slows down, and 31 speeds up while 30 slows 
down. Both rotors move at practically the same 
Speed when the engine is passing its dead center 90 
and at this particular point act as valves pass 
ing over the ports 41 and 42b. The rotor 20 
rotates always at the average speed between the 
Speeds of rotors 30 and 31, thus a differential 
effect is obtained and driving shaft 27 receives 95 
a uniform motion as it is fixed with rotor 20. 
The alternation of the functioning of the parts 

continues throughout the operation of the en 
gine, it being remembered that when one set of 
blocks are acting as cylinder heads, both the 100 
front and back faces thereof function as cylin 
der heads, the four blocks of the set therefore 
performing the functions of eight cylinder heads. 
Considering the blocks which function as moving 
pistons, the rear faces of two diametrically op- 105 
posed blocks function as pistons on suction 
Strokes, While the front faces of these same 
blocks function as pistons on compression 
strokes. The rear faces of the remaining two 
blocks act as pistons on explosion strokes, and 110 
the front faces as pistons on exhaust strokes. 
It will thus be seen that the engine will operate 
as a four cycle engine having eight explosions 
for each complete revolution of the driving shaft 
27, and that each block in a single revolution 15 
Will function eight times as a piston and eight 
times as a cylinder head, each block at any one 
time either performing the functions of two pis 
tons or two cylinder heads and automatically 
alternating from one function to the other. As 120 
all of the moving parts are symmetrically dis 
posed about the axis of the engine, no unequal 
centrifugal forces are developed. Furthermore, 
due to the fact that two firing strokes are simul 
taneously exerted at diametrically opposite 125 
points, the resulting torque communicated to 
the driving shaft will be perfectly balanced. In 
addition, as the rotation of all the moving parts 
continues at all times with negative and posi 
tive acceleration in the same direction, no ap- 30 
preciable amount of work is dissipated in over 
coming the momentum and inertia of the moving 
parts to stop and reverse them as with a recipro 
cating engine. Again the rotors 30 and 31 with 
their piston blocks will function as fly wheels 35 
So that the engine may be operated with the 
Spark advanced to obtain the maximum effi 
ciency due to increased compression in the same 
manner as a reciprocating engine. A further 
advantage is due to the fact that the blocks 34 40 
and 35 in addition to serving as pistons and 
cylinder heads also perform the functions of 
the exhaust and inlet valves. 

In starting the engine, the spark is retarded 
in the same manner as with a reciprocating en 145 
gine, and as the Speed of the engine increases to 
a point sufficient to enable the momentum of 
the moving parts to act efficiently as a fly wheel, 
the Spark can then be advanced. 

It will be understood that the elliptical gears 150 
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shown herein are merely as an illustrative ex 
ample of a satisfactory means for securing the 
required different lever arms in order to produce 
the required differences in resistances at the 
proper points of the rotations of the rotorS 30 
and 31 when the firing strokes occur, and that the 
invention is not limited to the use of elliptical 
gears, but that any equivalent construction can 
be substituted for securing the desired differen 
tial lever arms. Likewise, it will be understood 
that other changes, variations and modifications 
from the constructional example herein illus 
trated may be made without departing from the 
spirit of my invention. 
Considered as a mechanical movement, my in 

vention provides a mechanism by which two ro 
tors, such as 30 and 31, will be caused to rotate 
continuously in the same direction at an alter 
nately increasing and decreasing Speed, and pref 
erably in such a manner that the acceleration 
of one rotor at any moment will exactly counter 
balance the deceleration of the other rotor, Such 
varying speed motion of the two rotors being 
simultaneous with the rotation of a third rotor 
(such as the parts 19, 20, 21) at a uniform rate 
of speed. In the particular embodiment illus 
trated, the two rotors moving at varying Speeds 
carry pistons which alternately move toward and 
from each other so that the mechanism provides 
a device in which certain chambers or Spaces 
alternately increase and decrease in volume as 
the third rotor (19, 20, 21) rotates. 

claim: 
1. In an internal combustion engine, an Outer 

casing having intake and outlet ports and igni 
tion means arranged at Spaced intervals about 
said casing, a pair of rotors each provided with 
a plurality of equally spaced piston blocks, said 
rotors, casing and piston blocks defining a plu 
rality of combustion chambers, a reaction Sup 
port fixed within said casing, a driving shaft ro 
tatably mounted in said casing a third rotor Se 
cured to said driving shaft and driving mecha 
nism including two similar epicyclic gear trains, 
one between each of said pair of rotors and said 
third rotor, and a third epicyclic gear train con 
sisting of a plurality of elliptical gears inter 
posed between said third rotor and said reaction 
Support. 

2. In an internal combustion engine, an outer 
casing having intake and outlet ports and igni 
tion means arranged at spaced intervals about 
said casing, a pair of rotors each provided with 
a plurality of equally spaced piston blocks, Said 
rotors, casing and piston blocks defining a plu 
rality of combustion chambers, a reaction Sup 
port fixed within said casing, a driving shaft ro 
tatably mounted in said casing a third rotor Se 
cured to said driving shaft and driving mecha 
nism including two similar epicyclic gear trains, 
one between each of said pair of rotors and Said 
third rotor, a third epicyclic gear train consist 
ing of a plurality of elliptical gears interposed 
between said third rotor and said reaction Sup 
port and connections between said last mentioned 
and each of said first mentioned gear trains. 

3. In an internal combustion engine, an Outer 
casing having intake and outlet ports and igni 
tion means arranged at Spaced intervals about 
said casing, a pair of rotors each provided with 
a plurality of equally spaced piston blocks, said 
rotors, casing and piston blocks defining a plu 
rality of combustion chambers, a reaction Sup 
port fixed within said casing, a driving shaft ro 
tatably mounted in said casing, a third rotor Se 

S 
cured to said driving shaft, an elliptical gear car 
ried by said reaction support, and a plurality of 
shafts carried by said third rotor, each of said 
shafts having secured thereto an elliptical gear 
meshing with said first named elliptical gear, and 
a spur gear in operative driving relationship with 
One of Said pair of rotOrS. 

4. In an internal combustion engine, an Outer 
casing having intake and outlet ports and igni 
tion means arranged at spaced intervals about 
said casing, a pair of rotors each provided with 
a plurality of equally Spaced piston blocks, said 
rotors, casing and piston blocks defining a plu 
rality of combustion chambers, a reaction Sup 
port fixed within Said casing, a driving shaft ro 
tatably mounted in said casing, a third rotorse 
cured to said driving shaft, an elliptical gear car 
ried by said reaction support, and a plurality of 
shafts rotatably mounted at Spaced intervals 
about said third rotor, each of Said shafts having 
Secured thereto an elliptical gear meshing with 
said first named elliptical gear and a cylindrical 
gear, Said cylindrical gears being oppositely ar 
ranged upon alternate shafts and each of said 
pair of rotors being provided with gear teeth 100 
with which said cylindrical gears are in mesh. 

5. An internal combustion engine as set forth 
in claim 4 in which the elliptical gears are solo 
cated relatively to the casing and the members 
of the pair of rotors that at certain predeter- 105 
mined points of the rotation of said rotors corre 
sponding to the ignition of the fuel charge, the 
elliptical gears, for one of said pair of rotors, will 
have their major axes substantially perpendicular 
to the major axes of the elliptical gears for the 110 
other of said pair of rotors, whereby different 
leverage moments will be interposed between said 
reaction support and the members of said pair 
of rotors. 

6. In an internal combustion engine, an Outer 11 
casing provided at Spaced intervals with intake 
and Outlet ports and ignition means, a pair of 
rotors arranged in axially Spaced relationship 
within Said casing and defining therewith an an 
nular chamber, each of said rotors being provided 120 
with a plurality of circumferentially spaced piston 
blocks extending across said annular chamber in 
the spaces between the blocks of the other rotor 
and dividing said chamber into a plurality of com 
bustion chambers, a circular gear fixed to rotate 125 
with each of Said rotors, a fixed reaction Support 
and an elliptical gear Secured thereto, a third 
rotor having a plurality of shafts rotatably 
mounted thereon, each of said shafts having Se 
cured thereto an elliptical gear in mesh with said 180 
first named elliptical gear and a cylindrical gear, 
there being an equal number of Said shafts for 
each of the rotors of Said pair, and the cylindri 
cal gears of the shafts for each respective rotor 
being in mesh with the circular gear thereof, and 135 
a driving shaft connected with Said third rotor. 

7. A rotary internal combustion engine of the 
type wherein a pair of rotors are each provided 
with a plurality of piston blocks, the blocks of One 
rotor being arranged in alternation about an ann 140 
nular combustion chamber with the blocks of the 
other rotor and functioning alternately as pistons 
and cylinder heads, and Said engine is provided 
with a driving shaft and driving connections be 
tween said shaft and rotors, characterized by Said 
driving connections including a gear upon each of 
said rotors, a driving shaft and a third rotor Con 
nected therewith, said third rotor carrying a SyS 
tem of planetary elliptical and Spur gears now- 50 
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6. 
able in an orbit about the axis of said driving 
shaft. - 

8. A rotary internal combustion engine as set 
forth in claim 7 in which the gears of the pair 
of rotors are in mesh with the spur gears of the 
planetary system and there is provided a fixed 
elliptical gear with which the elliptical gears of 
the planetary system are in mesh. 

9. A rotary internal combustion engine of the 
type wherein a pair of rotors are each provided 
With a plurality of piston blocks, the blocks of 
one rotor being arranged in alternation about an 
annular combustion chamber with the blocks of 
the other rotor and functioning alternately as 
pistons and cylinder heads, and said engine is 
provided with a driving shaft and differential 
driving mechanism interposed between Said shaft 
and rotors, characterized by said rotors being each 
provided with four sets of said piston blocks and 
Said driving mechanism consisting of a plurality 
of epicyclic gear trains each including a pair of 
planetary gears, the members of which are lo 
cated at diametrically opposite points relatively 
to Said shaft, Said mechanism transmitting the 
forces through parallel planes perpendicular to 
the shaft and being symmetrically disposed both 
with respect to the axis of said driving shaft and 
to a plane extending perpendicular to said axis 
and passing through the center of said casing 
whereby all the forces and reactions of the mov 
ing parts are perfectiy balanced and are applied 
equally at Opposite points of said engine to pro 
duce uniform torque to said driving shaft without 
twisting strain. 

10. A rotary internal combustion engine of the 
type wherein a pair of rotors are each provided 
with a plurality of piston blocks, the blocks of one 
rotor being arranged in alternation about an an 
nular combustion chamber with the blocks of the 
other rotor and functioning alternately as pis 
tons and cylinder heads, and said engine is pro 
vided with a driving shaft and a multiple plane 
tary gearing interposed between said shaft and 
rotors, characterized by said pair of rotors being 
provided each with four piston blocks arranged 
in alternation about said chamber with the four 
piston blocks of the other rotor thereby divid 
ing Said annular combustion chamber into eight 
explosion chambers, a pair of diametrically op 
posed ignition devices for producing simultaneous 
explosions at diametrically opposite points of said 
chamber, a third rotor upon which said multiple 
planetary gearing is mounted, and a fixed re 
action Support, said gearing comprising a plu 
rality of epicyclic gear trains, one consisting of 
elliptical gears located between said third rotor 
and said reaction support and one consist 
ing of circular gears located between each of 
the members of said pair of rotors and said third 
rotor, said rotors and gearing being symmetrically 
disposed both with respect to the axis of said driv 
ing shaft and to a plane perpendicular to said 
axis and extending approximately centrally of 
Said engine, the symmetrical disposition of the 
moving parts and the opposite firing points secur 
ing perfect balancing of said engine. - - 

11. The combination of a stationary elliptical 
gear, a rotor mounted to rotate about the axis 
of Said gear, elliptical pinions carried by said 
rotor and rotatable about axes parallel to that 
of Said gear, the axis of one elliptical pinion being, 
with respect to the axis of said gear, at 90° from 
the axis of the other pinion, circular pinions held 
to rotate in unison with the respective elliptical 
pinions, and two additional rotors, co-axial with 
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said stationary elliptical gear, each of said addi 
tional rotors being provided with a circular gear, 
the circular gears of different additional rotors 
meshing with Said circular pinions in positions 
90° apart. - 

12. In a device of the character described, a 
casing provided with inlet and outlet openings, 
a pair of Working rotors in said casing each pro 
vided with a plurality of piston blocks, a third 
rotating part and means for connecting said rotors 
With One another and with said third rotating 
part so that the piston blocks of each rotor move 
toward and from One another with rotation of 
said third rotating part, said means including a 
Set of planetary pinions carried by said rotating 
part and having gear connection with the two 
first-mentioned rotors, and elliptical gears each 
rotating in unison. With a corresponding planetary 
pinion. - . - 

13. A device according to claim 12, in which 
the elliptical gears mesh. With, and roll upon, a 
stationary Sun gear. 

14. A device according to claim 12, in which 
the planetary pinions having a gear connection 
With one of the Working rotors are mounted on 
one side of the third rotating part, while the 
planetary pinions having a gear connection with 
the other working rotor are mounted on the other 
side of Said third rotating part. 

15. A device according to claim 12, in which 
the elliptical gears carried by the third rotating 
part are all located in the same transverse plane 
and mesh with a stationary elliptical sun gear, 
and in which the planetary pinions having a gear 
connection with one of the working rotors are 
mounted on one side of the third rotating part, 
while the planetary pinions having a gear connec 
tion with the other working rotor are mounted 
on the other side of said third rotating part. 

16. In a device of the character described, an 
Outer casing having an inlet and an outlet con 
duit, and an annular working chamber provided 
at spaced intervals with inlet and outlet ports, 
a pair of working rotors each provided with a 
plurality of equally spaced pistonblocks arranged 
alternately about said Working chamber, a re 
action Support fixed within said casing, a shaft, 
a third rotor Secured to said shaft, and driving 
mechanism including two similar gear trains, one 
between each of Said working rotors and said 
third rotor, and a third-gear train consisting of a 
plurality of elliptical gears interposed between 
said third rotor and said reaction support. 

17. In a device of the character described, an 
Outer casing having an inlet conduit and an out 
let conduit, a pair of working rotors each pro 
vided with a plurality of equally spaced piston 
blocks, said rotors, casing and piston blocks de 
fining a plurality of working chambers arranged 
in an annular ZOne about such casing, a shaft 
rotatably mounted in said casing at the axis of 
said Zone, a reaction support fixed within said 
casing at the axis of said Zone, said casing being 
provided with a plurality of equally spaced inlet 
and equally Spaced outlet ports adapted to com 
municate with said working chambers, and means 
for producing relative movement between the 
piston blocks of the two working rotors to cause 
them to approach toward and recede from, each 

so 

85 

90 

95 

100 

105 

110 

15 

20 

125 

130 

135 

40 

other in a manner analogous to the action of a 45 
reciprocating pump, while said blocks are per 
forming a progressive movement of rotation in 
Said annular Zone, said means including a third 
rotor, Secured to said shaft, and driving mecha 
nism including two similar gearing trains, one 10 
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between each of said working rotors and said 
third rotor, a third gear train consisting of a 
plurality of elliptical gears interposed between 
said third rotor and said reaction Support, and 
connections between said last mentioned and eac 
Of Said first mentioned gear trains. - 

18. In a device of the character described, an 
outer casing having an inlet conduit and an out 
let conduit, a pair of working rotors each pro 
vided with a plurality of equally spaced piston 
blocks, said rotors, casing and piston blocks de 
fining a plurality of working chambers arranged 
in an annular zone about such casing, a shaft 
rotatably mounted in said casing at the axis 
of said zone, a reaction support fixed within Said 
casing at the axis of said zone, said casing being 
provided with a plurality of equally spaced inlet 
and equally spaced outlet ports adapted to con 
municate with said working chambers, and neans 
for producing relative movement between the plS 
ton blocks of said two working rotors to cause 
them to approach toward, and recede from, each 
other in a manner anologous to the action of a re 
ciprocating pump, while said blocks are per 
forming a progressive movement of rotation in 
said annular zone, said means including a third 
rotor secured to said shaft, an elliptical gear car 
ried by said reaction support, and a plurality of 
shafts carried by said third rotor, an elliptical 
gear secured to each of said last-mentioned shafts 
and meshing with said first named elliptical gear, 
and a circular gear secured to each of said last 
mentioned shafts and in operative driving rela 
tionship with one of said working rotors. 

19. In a device of the character described, an 
puter casing having an inlet conduit and an out 
let conduit, a pair of working rotors each pro 
vided with a plurality of equally spaced piston 
blocks, said rotors, casing and piston blocks de 
fining a plurality of working chambers arranged 
in an annular zone about such casing, a shaft 
rotatably mounted in said casing at the axis of 
said Zone, a reaction support fixed within Said 
casing at the axis of said zone, said casing being 
provided with a plurality of equally spaced inlet 
and equally spaced outlet ports adapted to com 
municate With said working chambers, and means 
for producing relative movement between the 
piston blocks of said two working rotors to cause 
them to approach towards, and recede from, each 
other, in a manner analogous to the action of a 
reciprocating pump, while said blocks are per 
forming a progressive movement of rotation in 
Said annular Zone, said means including a third 
rotor Secured to said shaft, an elliptical gear car 
ried by said reaction support, and a plurality of 
shafts-rotatably mounted at spaced intervals on 
Said third rotor, an elliptical gear secured to each - 
of said last-mentioned shafts and meshing with 
Said first named elliptical gear, and a circular 
gear secured to each of said last-mentioned 
shafts, said circular gears being oppositely ar 
ranged upon alternate shafts and each of said 
Working rotors being provided with gear teeth 
with which said circular gears are in mesh. 

20. In a device of the character described, an 
outer casing provided with an inlet and an out 
let conduit and at spaced intervals with inlet 
and outlet ports communicating respectively with 
said inlet and outlet conduits, a pair of working 
rotors arranged in axially spaced relationship 
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within said casing and defining therewith an 
annular chamber, each of Said rotors being pro 
vided with a plurality of circumferentially spaced 
piston blocks extending across said. annular 
chamber in the spaces between the blocks of the 
rotor and dividing said chamber into a plurality 
of working chambers, a circular gear fixed to 
rotate with each of said rotors, a fixed reac 
tion support and an elliptical gear secured there 
to, a third rotor, a plurality of shafts rotatably 
mounted on said third rotor, an elliptical gear 
secured to each of said shafts and in mesh with 
said first named elliptical gear, a circular gear 
secured to each of said shafts, there being an 
equal number of said shafts for each of the work 
ing rotors, and the circular gears of the shafts 
for each respective rotor being in mesh with the 
circular gear thereof, and a shaft rigid with said 
third rotor. 

21. In a device of the character described, a 
casing provided with an inlet conduit and an 
outlet conduit, a pair of working rotors each pro 
vided with a plurality of piston blocks, the blocks 
of one rotor being arranged within an annular 
working chamber in alternation with the blocks 
of the other rotor, a shaft, and driving connec 
tions between said shaft and rotors, said connec 
tions including a gear upon each of said rotors, 
and a third rotor connected with said shaft, said 
third rotor carrying a system of planetary ellipti- 10 
cal and circular gears, movable in a circular 
orbit about the axis of said shaft and imparting 
to said working rotors and their piston blocks 
alternate movements of positive and negative ac 
celeration. 

22. A device as set forth in claim 21, in which 
the gears of the working rotors are in mesh with 
the circular gears of the planetary System and 
in which there is provided a fixed elliptical gear 
with which the elliptical gears of the planetary 15 
system are in mesh. 

23. In a device of the character described, an 
outer casing, a centrally located tubular shaft, 
rotatably mounted within said casing, a fixed 
support projecting into the bore of Said tubular 
shaft, means for anchoring said fixed support to 
said casing, a pair of working rotors each pro 
vided with a plurality of spaced piston blocks 
fixed to the respective rotor, said rotors defining 
with said casing an annular working compart 
ment in which the piston blocks of one rotor 
are arranged in alternation with the piston 
blocks of the other rotor, said pair of rotors fur 
ther defining a centrally closed gear compart 
ment, a stationary elliptical gear secured to said 130 
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fixed support and centrally located within Said 
housing, a third rotor and three sets of gear 
trains, the members of which are symmetrically 
disposed about the axis of said shaft within said 
gear compartment, one of said gear trains con- 135 
sisting of a plurality of elliptical gears, and the 
other two gear trains being similar to each other 
and each consisting of a plurality of circular 
gears, and each connecting said third rotor with 
one of said working rotors to impart to Said pis 
ton blocks a progressive movement in Said an 
nular working compartment during which posi 
tive and negative acceleration will be given al 
ternately to said piston blocks. 

FRANCIS S. FARLEY. 
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