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[5 7] ABSTRACT 
A rotor and rotor gear assembly for use in a rotary in~ 
ternal combustion engine of the trochoidal type 
adapted to absorb de?ections of a rotor and a rotor 
gear due to their different thermal expansions for 
thereby preventing a connecting pin from being sub 
jected to excessive mechanical stresses. The rotor and 
rotor gear assembly includes at least three cylindrical 
bushings which are tightly but rotatably inserted into 
bore means formed in the rotor gear. Each of the cy 
lindrical bushings is provided with an axially extending 
eccentric hole into which the connecting pin is dis 
posed to connect the rotor gear to the rotor. The cy 
lindrical bushings are located in the associated bore 
means formed in the rotor gear in such a manner that 
the center of each eccentric hole of the cylindrical 
bushings is angularly displaced with respect to the 
center line which connects the center of the rotor and 
the center of the bushing so as to cause the connecting 
pin to rotate the associated cylindricalbushing when 
the rotor and rotor gear are subjected to different 
thermal expansions respectively. 

2 Claims, 3 Drawing Figures 
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ROTOR AND ROTOR GEAR ASSEMBLY FOR A 
ROTARY INTERNAL COMBUSTION ENGINE 

This invention relates to a rotary internal combustion 
engine of the trochoidal type and, more particularly, to 
a rotor and rotor gear assembly for use in the rotary in 
ternal combustion engine of the type above described. 
'The rotary internal combustion engine of the trochoi 

dal type to which the present invention is directed has 
a rotor which is slidably received within a trochoidal 
chamber formed in a housing, and a rotor gear which 
is rotatable with the rotor. The rotor and rotor gear are 
usually separately formed from each other and both 
members are usually connected to each other by suit 
able fastener means such as bolts. 
As is well known in the art, the rotor has three apex 

portions with convexly arcuate working faces extend 
ing between adjacent apex portions. A troughlike cut 
out or recess is provided in each working face and 
serves as a combustion chamber. As previously de 
scribed, the rotor is rotatably disposed in the trochoidal 
chamber of the housing and repeatedly exposed to a 
high temperature of the burning gases so that the ther 
mal expansion of the rotor becomes greater than that 
of the rotor gear which is usually formed by forgoing. 
Thus, a problem is encountered in the prior art rotor 
and rotor gear assembly'in that the connecting portion 
between the rotor and rotor gear is subjected to un 
usual mechanical stresses due to the difference in ther 
mal expansion therebetween and accordingly frequent 
replacement is required. This problem becomes more 
serious especially where the rotor is made of a light 
weight aluminum alloy for increasing the output speed 
of the rotary internal combustion engine. 
The present invention contemplates to eliminate the 

above-mentioned shortcomings encountered in the 
prior art rotor and rotor gear assembly and provided an 
improved rotor and rotor gear assembly for use in a ro 

' tary internal combustion engine, which rotor and rotor 
gear assembly has a connecting. portion adapted to ab 
sorb deflections of the rotor and rotor gear due to their 
different thermal expansions for thereby preventing the 
rotor and rotor gear from being subjected to unusual 
mechanical stresses. 
According to an important feature of the present in 

vention, the rotor gear is provided with at least three 
bore means at circumferentially equally divided posi 
tions in which bushings are tightly but rotatably in 
serted. Each of the bushings has an axially extending 
hole, the center of which is slightly displaced from the 
center of ‘the bushing per se. These bushings are dis 
posed in the bore means of the rotor gear in such a 
manner that the centers of respective holes lay on the 
circular path the radius of which is slightly smaller than 
that of the circular path on which the centers of the 
bushings lay. The rotor is provided with at least three 
pins at circumferentially equally divided positions, 
which are inserted into the holes of the bushings, re 

‘ spectively.,With' this arrangement, if the rotor is sub 
jected a thermal expansion, the pins provided ,on the 
rotor are radially deflected with respect to the center 
of the rotor, thereby causing the bushings to rotate to 
a certain extent ‘thus accommodating the stresses 
caused by the thermal expansion on the pins. 
The other features and advantages of the present in» 

vention will becomemore apparent from the following 
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description when taken‘ in conjunction with the accom 
panying drawings, in which: 
FIG. 1 is a plan view of a preferred ‘embodiment of 

the rotor and rotor gear assembly according to the 
present invention; a 

FIG. 2 is a sectional view of the rotor and rotor gear 
assembly shown in FIG. 1; and 7 
FIG. 3 is a schematic view illustrating the function of 

the rotor and rotor gear assembly implementing the 
present invention. ‘ 

Referring now to the drawings and more particularly 
to FIGS. 1 and 2, there is shown a preferred embodi~ 
ment of the rotor and rotor gear assembly according to 
the present invention which is specifically suited for use 
in a rotary internal combustion engine of the trochoidal 
type. As shown, the rotor and rotor gear assembly, gen 
erally designated at 10, includes a rotor 12 and a rotor 
gear 14 which is mounted thereon. The rotor 12 is 
shown as having three apex portions 16, 18 and 20 with 
convexly arcuate working faces 22, 24 and 26 extend 
ing between adjacent apex portions. A trough-like cut 
out or recess 28 is provided in each arcuate working 
face. The rotor‘l2 has an axial bore 30 in which a drive 
shaft (not shown) provided with a smaller diameter 
gear than the rotor gear and meshing with the rotor 

‘. gear is disposed so that the rotor 12 is eccentrically ro 
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tatable in the trochoidal chamber of the housing (not 
shown). This rotor 12 is also provided with an annular 
recess 32 on one side thereof for a reason to be de 

scribed in detail. ' 

The rotor gear 14, which is herein shown as being in 
ternally toothed, is provided with a plurality of bore 
means 34, into which cylindrical bushings are rotatably 
disposed. Each of these cylindrical bushings 36 is pro 
vided with an axial hole 38, the center of which is dis 
placed from that of ‘the cylindrical bushing per se in 
such a manner as will be clearly described hereinafter. 
This'rotor gear 14 is placed in the annular recess 32 
formed in the rotor 12 and is secured thereto by con 
necting pins 40. More speci?cally, the connecting pins 
40 are inserted into the axially extending eccentric 
holes 38 of the cylindrical bushings 36 and screwed 
into the rotor 12. 
A very important feature of the: present invention is 

that the cylindrical bushings 36 are tightly but rotatably 
inserted into the bore means 34 formed in the rotor 
gear 14 in such a manner that the center of each axially 
extending eccentric hole of the cylindrical bushings 36 
lies on a common circular path the radius of which is 
slightly smaller than that of the circular path on which 
the center of the cylindrical bushing 36 lay. 
Now assuming that, when the rotor is cold, the center 

of the bore means 34 and accordingly the center P of 
the cylindrical bushing 36 lies on a circular path the ra 
dius of which is represented by R1 whereas the center 
of the axially extending eccentric hole 38 and accord 
ingly the center Q of the connecting pin 40 lies on a cir 
cular path the radius of curvature of which is repre 

_ sented by R2 (see the righbhand portion of FIG. 3), the 
connecting pin 40 rotates about the center point P of 
the cylindrical bushing 36 to assume a position shown 

- in left-hand portion of FIG. 3 where the center Q of the 

65 
connecting pin 40 lies on a circular path the radius of 
which is represented by Rs when the rotor is thermally 
expanded. Thus, it will be seen that when the rotor is 
subjected to thermal expansion, the connecting pin 40 



3 
turns about the center point Pthereby rotating the cy 
lindrical bushing 36. 
Referring now to FIG. 3, the right side portion illus 

trates the relative positions of one of the bushings 36 
and its corresponding connecting pin 40 when the rotor 
(not shown in FIG. 3) is cold. As shown, the center 
point P of the bushing 36 lies on a circle having a radius 
R1 = OP where O is the center point of the rotor and 
the rotor gear whilst the center point Q of the connect 
ing pin 40 lies on a circle having a radius R2 = 0Q. It 
is another important feature of this invention that the 
relative sizes of the bushing 36 and the connecting pin 
40 are selected in such a manner that the points R0 
and Q form a small angle POQ so that when the rotor 
is subjected to thermal expansion the connecting pin 
turns the bushing to the position shown in the left side 
portion of FIG. 3. Here the center point of the connect 
ing pin lies on a circle having a radius R; = OQ the 
points P, O'and 0 still forming a relatively small angle 
POQ. As described hereinbefore, the rotation of the 
bushing 36 by the connecting pin accommodates the 
thermal expansion of the rotor without causing undue 
stresses on the connecting pin 40. 

It will be appreciated that it is possiblejto maintain , 
the rotor and rotor gear in eccentric relationship by 
providing more than'three cylindrical bushings. 

It will now be understood that the rotor and rotor 
gear assembly implementing the present invention is 
capable of permitting the connecting pins mounted on 
the rotor to be displaced radially outwardly when the 
rotor is subjected to a thermal expansion thereby pre 
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4 
venting the pins 40 from being subjected to unusual 
mechanical stresses. v ' 

What is claimed is: . 
l. A rotor and rotor gear assembly for use in a rotary 

internal combustion engine of the trochoidal type, 
comprising, in combination, a rotor having an annular 
recess formed on one side thereof, a rotor gear having 
at least three bore means, cylindrical bushings tightly 
but rotatably inserted into said bore means of said rotor 
gear, said cylindrical bushings having axially extending 
eccentric holes respectively, and.connecting pins dis 
posed in said axially extending eccentric holes and con 
nected to said rotor for mounting said rotor gear 
thereon, the center of each axially extending eccentric 
hole of said cylindrical bushings being angularly dis 
placed with respect to the center line which connects 
the center of said rotor and the center of each cylindri 
cal bushing, whereby, when said rotor is subjected to 
thermal expansion, said connecting pins rotate said cy 
lindrical bushings about the centers of said cylindrical 
bushing respectively to absorb de?ections of said rotor 
and rotor gear due to their different thermal expansions 
for thereby preventing said connecting pins from being 
subjected to excessive mechanical stresses. 

2. A rotor and rotor gear assembly according to claim 
1, wherein the center of each axially extending eccen 
tric hole of said cylindrical bushings lying, when said 
rotor is cold, on a common circular path the radius of 
which is slightly smaller that that of the circular path on 
which the center of each cylindrical bushing liesv 
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