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57 ABSTRACT 

A rotor assembly for a rotary machine has a main 
body with a side plate mounted in each side thereof, 
the main body having a plurality of radially outwardly 
facing peripheral chamber faces. The rotor body and 
the side plates have radially inwardly and radially out 
wardly facing walls, respectively, that are radially 
spaced from each other and cooperatively provide axi 
ally outwardly facing side seal grooves of constant 
width and depth extending adjacent the rotor faces. 
The rotor body has a hub and the side plates have cen 
tral openings therethrough giving access to this hub 
with there being formed an internal gear in the central 
opening of one of the side plates. 

4 Claims, 4 Drawing Figures 
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3,799,706 
ROTOR ASSEMBLY FOR A ROTARY MACHINE 
This invention relates to a rotor for a rotary machine 

and more particularly to a rotor assembly for a rotary 
machine wherein side seal grooves in each rotor side 
are provided by cooperating walls on the parts of as 
sembly. 
One of the major problems confronting the manufac 

turing of rotary machines, such as the presently com 
mercial rotary combustion engine, is the machining of 
the side seal grooves in the rotor. These grooves gener 
ally have a constant radius of curvature and depth-to 
width ratio that is so high that conventional end mill 
cutters cannot satisfactorily meet either the groove re 
quirements or reasonable tool life. One solution to this 
problem has been offered by a new circular milling cut 
ter disclosed in co-pending United States patent appli 
cation Ser. No. 216,212, filed Jan. 7, 1972, now aban 
doned by Harold W. Ferchland entitled “Milling Cut 
ter' and assigned to the assignee of this invention. An 
other solution to this problem, apart from new tool de 
sign, has been offered by a new side seal groove con 
struction which employs arcuate inserts that are 
mounted in arcuate grooves in the rotor sides and co 
operates with the rotor groove walls to provide the side 
seal grooves, such construction permitting high depth 
to-width ratios with conventional end mill cutters, all as 
disclosed in co-pending United States patent applica 
tion Ser. No. 244,823, filed Apr. 17, 1972 by Alfred J. 
Mitchell and Mirko A. Bratkovic entitled "Rotary Ma 
chine Rotor Side Seal Groove Construction' and as 
signed to the assignee of this invention. The present in 
vention is directed to a new rotor assembly of simple 
design suitable for mass productuion at reduced cost 
which provides side seal grooves having high depth-to 
width ratios that do not require thin blades or cutters 
and instead permit machining of the groove walls with 
cutter cutters relatively large proportions that permit 
long tool life. 
According to the present invention there is provided 

a rotor assembly for use in a presently commercial type 
rotary combustion engine comprising a main rotor 
body which has a hub and a peripheral wall joined by 
ribs and is rotatable about an axis determined by the 
hub. The peripheral wall has a plurality of radially out 
wardly facing chamber faces and a pair of axially 
spaced, oppositely axially facing sides. Each rotor body 
side has a recess with radially inwardly facing walls ex 
tending adjacent the rotor body faces. Each recess fur 
ther has a bottom contiguous with the recess walls ex 
tending perpendicular to the rotor axis. A side plate is 
secured in each rotor body recess with an inboard side 
contacting the bottom of this recess and an outboard 
side extending perpendicular to the rotary axis and ra 
dially aligned with the radially outwardly located pe 
ripheral wall side. The side plates have central openings 
therethrough that are aligned and centered on the rotor 
axis and expose the rotor body hub. Each of the side 
plates further has a periphery with radially outwardly 
facing walls corresponding in number to and arranged 
radially opposite the recess walls. The side plate walls 
and the recess walls are radially spaced and cooperate 
to provide axially outwardly facing side seal grooves of 
constant large depth and constant small width extend 
ing adjacent the rotor body faces. In addition, one of 
the side plates has formed thereon in the opening 
thereof an internal tooth gear that is centered on the 
rotor axis. 

O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

2 
In the rotor assembly of the present invention, each 

side of the side seal grooves is easily machined sepa 
rately on the rotor body and side plates and with cutters 
of relatively large size as compared with a thin small di 
ameter cutter which would be required to machine 
these grooves. Furthermore, the present invention pro 
vides substantial design flexibility in both the shape and 
size of the side seal grooves and with the added advan 
tage of permitting the use of various materials and 
forming of the side plates and main rotor body. For ex 
ample, the main rotor body may be a casting of hard 
metal, such as iron, or soft material, such as aluminum, 
or may be formed of powdered metal or may be ex 
truded and the side plates may also be easily formed 
and of a different metal particularly suited for gear use 
where the internal gear is formed integral therewith. In 
addition, there is the added advantage that with the in 
ternal tooth gear formed on one of the side plates, this 
gear may be formed by high volume gear manufactur 
ing methods such as broaching, which would not nor 
mally be possible if the rotor were integral with the 
rotor body. 
An object of the present invention is to provide a new 

and improved rotor assembly with side seal grooves for 
a rotary machine. 
Another object is to provide a rotor assembly for a 

rotary machine having a main rotor body and side 
plates which are inserted in recesses in the body and 
cooperate therewith to provide axially outwardly facing 
side seal grooves extending adjacent the rotor's faces in 
addition to forming the rotor sides radially inward of 
the side seal grooves. 
Another object is to provide a rotor assembly for a 

rotary machine having a main rotor body with a central 
hub and a recess on each side and a side plate mounted 
in each recess that along its periphery has radially out 
wardly facing walls cooperating with radially outwardly 
facing walls inwardly facing walls of the recess to pro 
vide axially outwardly facing side seal grooves in each 
rotor side that have a constant and high depth-to-width 
ratio and extend adjacent the periphery of the rotor 
body and with one of the side plates having formed 
thereon an internal tooth gear centered on the rotor 
axis. - . . . . . . . . 

These and other objects of the present invention will 
be more apparent from the following description and 
drawing in which: . . . 

FIG. 1 is a longitudinal view with parts in section of 
a rotary combustion engine having a rotor assembly 
constructed according to the present invention. 
FIG. 2 is a view taken along the line 2-2 in FIG. 1.. 

FIG. 3 is an enlarged view of one corner of the rotor 
assembly as shown in FIG. 1. 
FIG. 4 is an exploded view of the rotor assembly in 

FIG. 1. 
The rotor assembly according to the present inven 

tion is for use in rotary machines including rotary com 
bustion engines, compressors, pumps and the like. Re 
ferring to FIG. 1, the rotary machine may, for example, 
be an internal combustion engine of present commer 
cial type having a stationary outer body comprising a 
rotor housing 10 having an inwardly facing inner pe 
ripheral wall 12 and a pair of end housings 14 and 16 
having parallel, oppositely facing, spaced, inner end 
walls 18 and 20, respectively. The housing parts are 
rigidly secured together by bolts, not shown, and the 
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inner housing walls 12, 18 and 20 cooperatively pro 
vide a rotor cavity 22. Referring to FIG. 2, the periph 
eral wall 12 is in the shape of a two-lobed epitrochoid 
or a curve parallel thereto whose center line is indi 
cated at 24. A crankshaft 26 extends through the rotor 
cavity 22 and is rotatably supported in sleeve bearings 
28 and 30 which are secured in collars 34 and 36 that 
are bolted to the end housings 14 and 16, respectively, 
as shown in FIG. 1, the crankshaft axis being coincident 
with the center line 24, parallel to the peripheral wall 
12 and perpendicular to the end walls 18 and 20. The 
crankshaft 26 is provided in the cavity 22 with an ec 
centric 38. A rotor 40 constructed according to the 
present invention has a hub 42 with a sleeve bearing 44 
journaled on the eccentric 38 whereby the rotor 40 is 
supported for rotation about the eccentric's center line 
46 which is thus the rotor's axis. The rotor 40 has the 
general shape of a triangle with three radially out 
wardly facing peripheral flanks or faces 48 which face 
the peripheral wall 12 and cooperate therewith and 
also with the end walls 18 and 20 to define three vari 
able volume working chambers 50 that are spaced 
around the rotor and move with the rotor within the 
housing as the rotor rotates about its axis 46 while 
planetating with respect to the crankshaft axis 24. 
With the two-lobed peripheral wall 12 and the three 

apex rotor 40, each of the working chambers 50 se 
quentially expands the contracts between minimum 
and maximum volume during each rotor revolution in 
fixed relation to the housing by forcing the rotor 40 to 
rotate at one-third the speed of the crankshaft 26. This 
is accomplished by gearing comprising an internal 
tooth gear 52 which is concentric with and a part of the 
rotor assembly 40. The gear 52 meshes with an external 
tooth gear 54 which is received with clearance about 
and is concentric with the crankshaft 26 and is made 
stationary by being formed integral with the right-hand 
collar 36 as shown in FIG. I. The gear 52 has one and 
one-half times the number of teeth as the gear 54 to 
provide the required speed ratio of 3:1 between the 
crankshaft 26 and the rotor 40. 
A combustible air-fuel mixture from a suitable carbu 

retor arrangement, not shown, is made available to 
each working chamber 50 by an intake passage 56 as 
shown in FIG. 2. Passage 56 extends through the engine 
housing and opens to the cavity through aligned intake 
ports 58 which are located in the end walls 18 and 20 
on the leading sde of cusp 60 of the peripheral wall 12 
relative to the direction of rotor rotation indicated by 
the arrow in FIG. 2, there being only one such intake 
port appearing in this view. A single channel or recess 
62 is provided in the center of each chamber face 48 
of the rotor 40 to provide for the transfer of working 
gases past the peripheral wall's other cusp 64 when a 
rotor face is at or near its top-dead-center position, as 
shown in FIG. 2, so that the chambers are not divided 
by the cusp 64 at the time when combustion is to occur 
therein. A spark plug 66 is mounted in the rotor hous 
ing 10 adjacent the cusp 64 with its spark gap exposed 
to the working chambers. As the rotor 40 planetates, 
the working chambers successively draw in fuel mix 
ture as the rotor sides periodically uncover the intake 
ports 58. The fuel mixture is then trapped in each 
working chamber and compressed and when the rotor 
face of this chamber is in the vicinity of top-dead 
center, this mixture is ignited at the completion of the 
compression phase; there being provided a suitable ig 
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4. 
nition system, not shown, for applying voltage to plug 
66 at the proper time. Upon ignition of the mixture in 
each working chamber the peripheral wall 12 takes the 
reaction forcing the rotor 40 to continue its motion 
while the gas is expanding. The leading rotor apex of 
each working chamber eventually traverses an exhaust 
passage 68 on the trailing side of cusp 60 whereby the 
exhaust products are then expelled through the exhaust 
passage 68 to complete the cycle. 
Sealing of the chambers 50 for such four-cycle opera 

tion is provided by three apex seals 70 which are each 
mounted in an axially extending radially outwardly fac 
ing groove 72 that is located at each apex or corner of 
the rotor 40 and extends the width thereof. Three arcu 
ate side seals 74 are mounted in accommodating axially 
outwardly facing grooves 76 in each rotor side and ex 
tend adjacent the rotor faces between two apex seals 
70. Three cylindrical corner seals 78 are mounted in 
cylindrical holes 80 in each rotor side with each corner 
seal providing sealing between the adjacent ends of two 
side seals and one apex seal as shown in FIG. 2. Refer 
ring to FIG. 1, each of the apex seals 70 is biased by a 
spring 81 to continuously engage the peripheral wall 12 
and each of the side seals 74 and corner seals 78 is bi 
ased to continuously engage the respective end walls 18 
and 20 by a wave spring 82 and a C-shaped spring 84, 
respectively. 
Describing now the lubrication that is normally pro 

vided in such an arrangement and also cooling of the 
rotor, oil from the engine drains to a sump from which 
it is delivered by a suitable engine powered pump to an 
axial oil passage 86 in the crankshaft 26 as shown in 
FIG. 1. Radial oil passages 88, 90 and 92 deliver oil 
from the passage 86 to lubricate the sleeve bearings 28, 
44 and 30, respectively. The rotor 40 has a hollow in 
terior and is webbed for rigidity as described in more 
detail later, and a radial oil passage 94 in the crankshaft 
26 delivers oil from the passage 86 to the rotor's inter 
ior for cooling of the rotor with the oil carrying the heat 
from the rotor by passing to annular cavities 96 and 98 
in the respective end walls 18 and 20 that are con 
nected to drain to the sump. In addition to the gas seals 
carried on the rotor 40, there is provided in each side 
of the rotor a circular oil seal 100 that is located radi 
ally inwardly of the side gas seals 74 in an accommodat 
ing axially outwardly facing circular groove 102. The 
oil seals 103 are each biased by a wave spring 104 to 
continuously engage the respective end walls 18 and 20 
to prevent the oil supplied for lubrication and cooling 
from reaching the radially outwardly located gas seals. 

In the construction of the rotor for such machines, it 
is common practice to cast the rotor in one piece and 
attach the internal tooth gear. In addition, it is conven 
tional practice to machine each of the rotor faces 48 to 
an arcuate surface having a constant radius Ras about 
a center line 106 which lies on a plane passing through 
the rotor's axis 46 and the opposite rotor apex and is 
parallel to the rotor axis as shown in FIG. 2. Further 
more, it is conventional practice that each of the side 
seal grooves 76 is machined to a circular arc having an 
arcuate outer wall with constant radius Rao and an ar 
cuate inner wall with constant radius Ret also about 
the center line 106, the side seal grooves 76 thus ex 
tending parallel to the respective rotor faces as shown 
in FIG. 2. The side seal grooves 76 commonly have 
high depth-to-width ratios such as on the order of 4:1. 
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For example, in one actual side seal groove specifically 
for a rotary combustion engine, it was desired to ma 
chine the groove to a depth of about 0.170 inch and 
a width of about 0.040 inch which gives a depth-to 
width ratio of about 4:1. In addition to this very high 
depth-to-width ratio, the groove was required to have 
a side wall surface texture of better than 30 micro 
inches. As a general rule of thumb, the machining of a 
straight groove with a depth-to-width ratio greater than 
2:l presents a tooling problem with this problem be 
coming amplified in the case of groove curvature. A 
further problem results where the groove's side walls 
are required to be very smooth, such as in the case 
presented here since this limits the type of cutters that 
can be used. As a general rule, end mill cutters are not 
satisfactory for arcuate grooves having such high 
depth-to-width ratios and as a result special cutting 
tools other than end mill cutters have been proposed to 
cut these grooves. According to the present invention, 
the rotor 40 is constructed of an assembly such that 
conventional cutting means may be employed in the 
machining of the parts of this assembly to form these 
grooves with these very high depth-to-width ratios and 
side seal texture requirements as will now be discussed. 

As best shown in FIGS. 1 and 4, the rotor 40 is con 
structed as an assembly comprising a main rotor body 
108 having a peripheral wall 110 on which the radially 
outwardly facing chamber faces 48 may be readily ma 
chined. The rotor body is of hollow construction having 
a plurality of angularly spaced radial ribs 112 that join 
the peripheral wall 110 with the center hub 42 in which 
the rotor's sleeve bearing 44 is mounted. 
The rotor body 108 has in each side a recess 116 of 

triangular shape leaving axially spaced, oppositely axi 
ally facing sides 117 on the peripheral wall 110 radially 
outward of the side seal grooves that run close to the 
respective end walls 18 and 20 of the engine housing. 
Each of the rotor body's side recesses 116 has radially 
inwardly facing arcuate walls 118 that are equal in 
number to the rotor faces 48 and have a constant radius 
from the respective rotor face center lines 106 equal to 
the desired side seal grooves outer radius R78-0. Each of 
the recesses 116 has, in addition, a flat bottom 120 that 
is contiguous with the recess walls 118, is perpendicu 
lar to the rotor axis 46 and is located axially outboard 
of or raised from the rotor ribs 112. 
A pair of generally triangularly-shaped side plates 

122 are secured such as by electron beam welding in 
the respective recesses 116 of the rotor body 108 with 
an inboard side 124 adjacent the perimeter thereof 
contacting the recess bottom 120 and an outboard side 
126 having the oil seal groove 102 machined therein 
extending perpendicular to the rotor axis and radially 
aligned with the radially outwardly located peripheral 
narrow wall side 117 of the rotor body's peripheral wall 
110. Each of the side plates 122 has a circular opening 
128 that is centered on the rotor axis 46 and is larger 
in diameter than the hub 42. With the arrangement 
there is as best shown in FIG. 1, an annular clearance 
between the side plates 122 and hub 42 to permit pas 
sage of oil through the interior of the rotor body. The 
periphery of each side plate 122 has walls 130 corre 
sponding in number to and arranged radially opposite 
the recess wall 118. Each of these side plate walls 130 
has an axially inboard locating arcuate portion 132 that 
is of the same constant radius Rao from the radially 
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6 
outward rotor face's center line 106 as the opposite re 
cess wall 118 so that it contacts an axially inboard por 
tion of this recess wall to positively center the side plate 
on the rotor axis. Furthermore, each of the side plate 
walls 130 has an axially outboard arcuate portion 134 
having an axial dimension equal to the desired depth of 
the side seal grooves and a constant radius equal to the 
desired inner radius Rs of the side seal groove from 
the radially outward rotor face's center line 106. In ad 
dition, each of the side plate walls 130 has a radial por 
tion 136 that is flat and perpendicular to the rotor axis 
and extends radially between the inboard and outboard 
side plate wall portions 132 and 134. Thus, each of the 
side plate's axially outboard wall portions 134 are radi 
ally spaced from the opposite recess walls 118 a dis 
tance equal to the width of the desired side seal groove, 
and the axial dimension from the outboard plate side to 
the radial portion 136 is equal to the depth of the de 
sired side seal groove. With this arrangement the plates 
122 and the rotor body 108 by the cooperation be 
tween the outboard portions of the arcuate recess walls 
118 and the radial portions 136 and radially outwardly 
facing outboard arcuate portions 134 of the plate walls 
122 thus provide axially outwardly facing side seal 
grooves 76 of constant depth and constant width ex 
tending adjacent the rotor faces according to the re 
quired dimensions. Furthermore, one of the side plates 
122, such as the right-hand plate, as shown in FIGS. 1 
and 4, has formed thereon in the central opening 128 
thereof the internal tooth gear 52. In addition, the cor 
ner seal apertures 78 which are commonly a cylindrical 
bore are provided by the side plates 122 and the main 
rotor body's peripheral wall 110 on each side having 
continguous axially extending wall portions 138 and 
140 that cooperate to provide the desired corner seal 
aperture contiguous with the end of each adjoining pair. 
of side seal grooves 76 on each rotor side. 
The above described rotor assembly is well suited for 

manufacturing in high volume since now each side of 
the side seal groove is machined separately on the re 
spective rotor body and side plate parts. For example, 
the main rotor body may be simply undercut to leave 
a ridge whose side becomes the outer side of the side 
seal groove with the cooperating side plate being ma 
chined separately with a cutter of relatively large pro 
portions. In each case it is relatively easy to provide the 
required surface finish requirements. It will also be ap 
preciated by those skilled in the art that additional side 
seal grooves parallel to the first side seal grooves may 
be readily provided by inserting additional side plates 
in similar manner in the first side plates. In addition to 
removing the major machining obstacles, the present 
rotor assembly permits substantial flexibility in the 
choice of materials. For example, the main rotor body 
may either be cast or extruded or may be of powdered 
metal, and as regards to casting, there is provided a 
wide open area for thorough cleaning of the part. An 
other advantage is that with the internal tooth gear 
formed on a plate as compared with being formed inte 
gral with the rotor body, this gear may then be formed 
by broaching which is less costly than the type of ma 
chining operations that would be required if the gear 
were an integral part of the rotor. Furthermore, it is 
contemplated that the side plates can be attached to 
the rotor body by mechanical means such as screws, 
bolts, spring pins and the like instead of welding. 
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The above described embodiment is illustrative of 
the invention which may be modified within the scope 
of the appended claims. 

I claim: 
1. A rotor assembly for a rotary machine comprising 

a main rotor body having a hub and a peripheral wall 
joined by ribs rotatable about an axis determined by 
said hub, said peripheral wall having a plurality of radi 
ally outwardly facing chamber faces and a pair of axi 
ally spaced oppositely axially facing sides, said faces ex 
tending parallel to said axis, said sides extending per 
pendicular to said axis, said rotor body on each said 
side having a recess with radially inwardly facing walls 
extending in a peripheral direction adjacent each of 
said faces and extending in an axial direction to said 
sides parallel to said axis, each said recess further hav 
ing a bottom contiguous with said recess walls and ex 
tending perpendicular to said axis, a side plate secured 
in each said recess with an inboard side contacting the 
bottom of this recess and an outboard side extending 
perpendicular to said axis, said side plates having cen 
tral openings therethrough that are centered on said 
axis, each said side plate having a periphery with radi 
ally outwardly facing walls corresponding in number to 
and arranged radially opposite said recess walls, each 
of said side plate walls having an axially outboard por 
tion radially spaced from an axially outboard portion of 
the opposite recess wall, each of said side plate walls 
further having a radial portion perpendicular to said 
axis and extending radially inward to the outboard side 
plate wall portion, said outboard portions of said recess 
walls and said radial portions and said radially out 
wardly facing outboard portions of said plate walls co 
operating to provide axially outwardly facing side seal 
grooves of constant depth and constant width extend 
ing adjacent said faces. 

2. A rotor assembly for a rotary machine comprising 
a main rotor body having a hub and a peripheral wall 
joined by ribs rotatable about an axis determined by 
said hub, said peripheral wall having a plurality of radi 
ally outwardly facing chamber faces and a pair of axi 
ally spaced oppositely axially facing sides, said faces ex 
tending parallel to said axis, said sides extending per 
pendicular to said axis, said rotor body on each said 
side having a recess with radially inwardly facing arcu 
ate walls of constant radius extending in a peripheral 
direction adjacent each of said faces and extending in 
an axial direction to said sides parallel to said axis, each 
said recess further having a bottom contiguous with 
said recess walls and extending perpendicular to said 
axis, a side plate secured in each said recess with an in 
board side contacting the bottom of this recess and an 
outboard side extending perpendicular to said axis and 
radially aligned with the radially outwardly located pe 
ripheral wall side, said side plates having central open 
ings therethrough that are centered on said axis, each 
said side plate having a periphery with radially out 
wardly facing arcuate walls of constant radius corre 
sponding in number to and arranged radially opposite 
said recess walls with the radii of the opposing walls 
having a common center line parallel to said axis, each 
of said side plate walls having an axially inboard locat 
ing portion engaging an axially inboard portion of the 
opposite recess wall whereby said plate is positively 
centered on said axis, each of said side plate walls also 
having an axially outboard portion radially spaced from 
an axially outboard portion of the opposite recess wall, 

O 

15 

20 

25 

35 

40 

45 

50 

55 

60 

65 

8 
each of said side plate walls further having a radial por 
tion perpendicular to said axis and extending radially 
between the inboard and outboard side plate wall por 
tions, and said outboard portions of said recess walls 
and said radial portions and said radially outwardly fac 
ing outboard portions of said plate walls cooperating to 
provide axially outwardly facing side seal grooves of 
constant depth and constant width extending adjacent 
said faces. 

3. A rotor assembly for a rotary machine comprising 
a main rotor body having a hub and a peripheral wall 
joined by ribs rotatable about an axis determined by 
said hub, said peripheral wall having a plurality of radi 
ally outwardly facing chamber faces and a pair of axi 
ally spaced oppositely axially facing sides, said faces ex 
tending parallel to said axis, said sides extending per 
pendicular to said axis, said rotor body on each said 
side having a recess with radially inwardly facing walls 
extending in a peripheral direction adjacent each of 
said faces and extending in an axial direction parallel 
to said axis, each said recess further having a bottom 
contiguous with said recess walls and extending per 
pendicular to said axis, a side plate secured in each said 
recess with an inboard side contacting the bottom of 
this recess and an outboard side extending perpendicu 
lar to said axis and radially aligned with the radially 
outwardly located peripheral wall side, said side plates 
having central openings therethrough that are centered 
on said axis, each said side plate having a periphery 
with radially outwardly facing walls corresponding in 
number to and arranged radially opposite said recess 
walls, each of said side plate walls having an axially in 
board locating portion engaging an axially inboard por 
tion of the opposite recess wall whereby said plate is 
positively centered on said axis, each of said side plate 
walls also having an axially outboard portion radially 
spaced from an axially outboard portion of the opposite 
recess wall, each of said side plate walls further having 
a radial portion perpendicular to said axis and extend 
ing radially between the inboard and outboard side 
plate wall portions, said outboard portions of said re 
cess walls and said radial portions and said radially out 
wardly facing outboard portions of said plate walls co 
operating to provide axially outwardly facing side seal 
grooves of constant depth and constant width extend 
ing adjacent said faces, and one of said side plates hav 
ing formed thereon in the central opening thereof an 
internal tooth gear centered on said axis. 

4. A rotor assembly for a rotary machine comprising 
a main rotor body having a hub and a peripheral wall 
joined by ribs rotatable about an axis determined by 
said hub, said peripheral wall having a plurality of radi 
ally outwardly facing faces and a pair of axially spaced 
oppositely axially facing sides, said faces extending par 
allel to said axis, said sides extending perpendicular to 
said axis, said rotor body on each said side having a re 
cess with radially inwardly facing arcuate walls of con 
stant radius extending in a peripheral direction adja 
cent each of said faces and extending in an axial direc 
tion to said sides parallel to said axis, each said recess 
further having a bottom contiguous with said recess 
walls and extending perpendicular to said axis, a side 
plate secured in each said recess with an inboard side 
contacting the bottom of this recess and an outboard 
side extending perpendicular to said axis and radially 
aligned with the radially outwardly located peripheral 
wall side, said side plates having central openings there 
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through that are centered on said axis, each said side 
plate having a periphery with radially outwardly facing 
arcuate walls of constant radius corresponding in num 
ber to and arranged radially opposite said recess walls 
with the radii of the opposing walls having a common 
center line parallel to said axis, each of said side plate 
walls having an axially inboard locating portion engag 
ing an axially inboard portion of the opposite recess 
wall whereby the plate is positively centered on said 
axis, each of said side plate walls also having an axially 
outboard portion radially spaced from an axially out 
board portion of the opposite recess wall, each of said 
side plate walls further having a radial portion perpen 
dicular to said axis and extending radially between the 
inboard and outboard side plate wall portions, said 

10 
outboard portions of said recess walls and said radial 
portions and said radially outwardly facing outboard 
portions of said plate walls cooperating to provide axi 
ally outwardly facing side seal grooves of constant 
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depth and constant width extending adjacent said 
faces, one of said side plates having formed thereon in 
the central opening thereof an internal tooth gear cen 
tered on said axis, and said side plates and said periph 
eral wall on each said side having contiguous axially ex 
tending aperture wall portions cooperating to provide 
an axially outwardly facing corner seal aperture contig 
uous with the ends of each adjoining pair of said side 
seal grooves on each rotor side. 
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