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ROTARY ENGINE OR BE Lig 

Eastman A. Weaver, Winchester, Rass, as 
signor to Comstock & Westcott, Agae, 3ogton, 
Mass, a corporation of Massachusetts 

Application August 2, 1930, Seria No. 472,715 
Claims. 

This invention relates to improved forms of 
fluid pressure apparatus, such as compressors, 
pumps, and pressure fluid motors or engines. 
Certain aspects of the invention pertain generally 
to the improvement of fluid pressure apparatus 
of a type wherein fluid is pocketed and compressed 
and/or expanded, while a further aspect of the 
invention pertains to the provision and arrange 
inent of improved pressure fluid apparatus of this 
general character for use as an internal com 
bustion motor. 
The present invention provides fluid pressure 

apparatus having a plurality of rotors which co 
operate in affording fluid pockets movable from a 
region of maximum capacity to a region of 
minimum or substantially no capacity. Prefer 
ably these pockets may be provided between a 
plurality of eccentrically disposed toothed rotors, 
the teeth of the rotors being arranged so that 
each tooth is constantly in engagement with a 
portion of the adjoining rotor. Preferably an 
Outer rotor or casing may be provided with in 
ternal teeth which intermesh with the teeth of a 
Sraller eccentrically mounted inner rotor, the 
latter preferably being in the form of a tortuous 
annular shell, the tortuosities of which form in 
ternal as well as external teeth, and preferably 
having its internal teeth in engagement with the 
external teeth of a still Saaller rotor. This ar 
rangement permits the employment of several 
rotors arranged one within the other and each 
having teeth in mutual engagement with an ad 
joining rotor or rotors, thereby providing a fluid 
apparatus of given size with a comparatively 
large volumetric capacity, despite the limited size 
of the fluid pockets formed between the points of 
contact of the tooth portions of adjoining rotors; 
furthermore, the rotors thus arranged provide a 
Series of pockets, each pocket moving in a sub 
Stantially annular circuit between a region of 
2maximum capacity and a region of minimum or 
substantially nil capacity. All of the moving parts 
of the apparatus may have a true rotary motion, 
thus avoiding the objectionable noise, vibration 
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and wear which accompanies the employment of 
reciprocating parts. Furthermore, the apparatus 
is adapted to have a substantially uniform torque 
whether used as a compressor or pump or as a 
2notor, and the parts of the apparatus may be 
free from sudden changes in pressure or shocks, 
and due to the relatively uniform, and gradual 
chaXages in stresses, the apparatus may be rela 
tively light. 
A further aspect of the invention relates to the 

arrangement of apparatus of this character with 
means yieldably to hold the parts in proper op 
erative or Working engagement and yet to permit 
a slight movement or change in the relative posi 
tioning of the same, for example, to compensate 
for thermal expansion. Thus, for example, the 

(C. 123-8) 
parts which determine the positioning of the 
rotational axes of the rotors preferely may be so 
disposed and mounted that a slight increase in 
the distance between the axes of the rotors may 
occur in response to heat expansion. The rotors sis 
may be associated with substantially fixed end 
plates which assist in defining the fluid pockets 
and provide openings for the ingress &nd egress 
of fluid; preferably at least one of these end 
plates may be associated with means to maintain 70 
a substantially constant frictional engagement 
between the same and the rotors, despite thermal 
expansion of the rotors, wear or other changes of 
dimensions. For this purpose ogne end plate Or 
bearing part may have a slight rotational move- is 
ment in response to the frictional drag of the 
rotors and may have a corresponding out much 
Smaller outward Snovement so that as the fric 
tional drag between the rotors and bearing part 
tends to increase the baaring part or Wall may SO 
have a slight movement aitially away from the 
rotors, tending to decrease its frictional angage 
ment there with. 

Fluid apparatus of this character may be par 
ticularly advsntageously employed as an inter 
nal conbustion notor which, for ex3rigole, may 
employ a Diesel or semi-Diesel cycle. Air may 
be introduced into the fluid pockets at or near 
their region of substantially nadrian capacity, 
the air baing cornpressed as the pockets pass 90 
toward the region of raininnun capacity and be 
ing emitted into a stationary co, Rao stion cham 
ber which continunicates with the pockets at both 
sides of the plane of the eccentric 3xes. In the 
chamber the compressed air is nixed with corn 
bustible Kaaterial, such as a suitable liquid hydro 
carbon mixture, and the touring gases are 
emitted from this chamber into the expanding 
pockets, thereby tending to increase the volume 
of the latter and converting the gas pressure en 
ergy into energy of rotational noverinent of the 
rotors. Preferably the end was yaay be broken 
away adjoining the region of Imaximum pocket 
capacity, thus permitting cooling of the rotors 
and the ready movement of the burnt gases out 
of the pockets and the replacement of the same by 
fresh air. To aid this desirable result, the ap 
paratus preferably may be associated with blast 
inducing, means, such as a blower or an air 
craft propeller. 
A motor of this type is particularly adapted 

for aircraft, use due to its lightness, simplicity, 
freedom from vibration, and substantially uni 
form torque. The employment of coastantly 
contacting and expanding fluid pockets without 
reciprocating movement results in a Substantially. 
constant torque, which may be more aniforn 
than attainabla even from multi-cylindex engines 
of the reciprocating type. Furthermore, the 
movement of an air blast over and between 
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the rotors is effective Ao, Only in thoroughly 
scavenging burnt gases, failing the gockets with 
fresh as a giving the agp858&us & high volu 
netic capacity, out the air bias, is also efective 
in cooling the rotors without the necessity for 
Special cooling Eilea:ns. 

In the acCC22332nying draiyigs: 
Fig. . is a side elevatogal view of any in agproved 

fiuid pressure apparals: 
Fig. 2 is 8, Section, indicated by ixie 2-2 of 

Fig, , the feel guitcai anci love, as being show. 
in this figure; 

Fig. 3 is & Sectional vie' of $25 roto's aid a, 
cooperating isive gas; 

Fig. 4 is 22 eievational detail of 3, gogica of 
One o the enciates; 

Fig. 5 is a sectional day shoyag () ar 
range2003, of the Inears fog Boding the end 
pieties in pope engage:Rent with tie. Sotors; 

Fig. 3 is a diagra anatic yiety showing the 
has nea is which this roto: 89th may ha laid out. 
Referrigag to the acco insanying drawings, and 

first Roe 35ticiary to 3gs. and 2, the A 
aners, designates a, site.iie sport fog Ea ro 
tors arid related parts, which may include a giana 
upse; portioÉ 2, that Atay ba secured to any suit 
alie Staggotiag part, &nd psrael depending 
plates a sad & Wylaia prefereby 2 aay be integra: 
With the piaSaaS 2.Ét 2. A. suitable axial ri?enbe: 
9, exteading between pates ? and 8, agaay cairy 
an is are rotor 10 which taay be substantially in 
the for. of E. pinion haviyag es:taxina tee: 3.2. . 
A2. Outer rotor ox casing 25 Rey Bee (2ccentirically 
dis30Sec. ix. Keitãoza &O tie is Rae rotor 13 SX-fi Yaay 
ise p?ovided tyita intering a teeth S.4. 

Preferally, AC37eyes, is a carder to increase the 
Voia' (etic capacity of the appareiss I provice 
One or K2Ore iaiteraciata actoics in ths origno; 
toit. US 83.22 at shells, one of Winich is skaowan 
is the 342cozza2a3aying drawings and is designated 
by the RAE222a: .5. This she Referaily oxo-. 
vicies irateria and exteria: ties: 18 and 37, withick. 
Aes with the teeti. i2 and 24, 3e3g2stively, of 

the 322ner anti outer rotors. As sincer, the ce. 
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3 of the 2003's Sie designed OKaigas: y to engage 
e&tia other troughout their tracvez beat. . 
ote: Frods, each tooth as a subs:antis. By co 
tiii.22.2 line contact tika the adjoining actor, the 
teeta ceilig is a deeply C closely resied engage 
fire: it at the regio2 of Siasauga gcc.Exe cap: city, 
i. e. in the pia, 3 of the axes of tiae 'otors. 
Since tie Seeth contact in this Zagyao, it is eyi 
deat that the she: ; 15 ray be eld in cosition i.e- 
t?eera tie rotor i0 and the casing 25 writ: out, 
26e og any additional Sport. 
Satsoe reas is provided to support aid de 

fixe the C&is of SoGs)ic2a of the (2337 casirag 35, 
SACE. Raea. As 20:25prising 2, pigrality of p2i's os 
'Eerg 20 sadi. 23. Thicka S.We 23:22 excessions 
2 3rd 29 specied Roy She plates 3 aii. 3. As 
show, the 3:is exte:AsiCAS 2 of 88 o'972 sci 
e's say is carried O. degending 225S 23 of 
the giates an 8, R&ng SAOI tect Labor 2830g 
Socces. 34. Which glidatiy engage slots 23 in the 
execisic's 23, 228 ce23ing occi's leag retailed 
is c3 iOx by at 23,ing &creWS 26 Waica are 
tiarea died into lates 27 Secured to the exten 
SOS 23. - 

EPre?eeakly the ro:3et's 20 Gaay be £3raged in 
sg.seed pairs and 1.233 engage S.2342ed terigier8. 
portions of t?ae casing Ci Cuter rotor 25. Between 
these page:Slei goricas the rotoi S.C.S is gro 
vices with axternal gea: testa 29 whic. Saess. 
Wii: the teatin of 2, gear 34 Rio 23 aied 297 the 
shaft, 2.29 which carries the upg3k pais of splex's 

1,968,118 
20. Shaft 129 may receive power from any suit 
abie Source, if the apparatus operates as a puring, 
or ray stipply power for any desired purpose, 
Suscia for example as driving a propeller, if the 
apparatus acts as a Roto". 

referakly the shaft, 29 aid the upper pair of 
role's 20 are nounted to perinita, sight thove 
ment thereof to corangensate for the expansion og 
the rotors under hea, and to maintain the rotox 
teeth is stabstentially constantly meshed engage 
mesh & despite heat expansion. For this Expose 
the skaft 129 is carried in hearing oocles. 128 
slidably mounted in siots 127 in the glates' and 
8, heavy coil springs 125 being disposed in the 
Staggot to urge the locks 128 and the shai, 
129 downwardly, thereby yielde oily holding the 
rotors in cioseiy meshed engagement and yield 
ably deterraining the relative position or spacing 
of their eccentric axes. 

Preferably the rotors may directly engage oxae 
of the dependix as plates of the support , such as 
the plate , while the plate & Shayba spaced from 
the other ends of the rotors, and a special form 
o end plate 3 naviang a rotary rinosting Lyon 
the sha, 9 Rinay be disposed between the piate & 
aid the "otors. A tensions, spring 33 preferasily 
connects &n extension or ear 33 upon the plate 31. 
82nd a fixed part of the sugport i, thereby teading 
to oppose and Festrain the rotation3 noverhea, 
of piate 3i akota; axial support 9 in response to 
the frictional drag of the rotors. Fae cater face 
of the plate 3: Inay ba provided with one or gore 
circ Enferentially inclined recessed portions of 
SL23.2ces 32 which incline Outy 3rdly in the in 
rection of roto overent. A ba? 38 thoughted. 
in a recess 35 in the piate 3 asy be engaged y 
the SCCset of a setsining nut 46, the os., ting 
being heid agains the inclined surface 32, E: 
t18 tending to hold the late 39 against the co 
to ES. As the plate 3 2 (oves against the actic: ; 
of the spzing 34 due to the fictions drag of She 
roto's, he ball 33 is prassed out Yardly into en 
gage7nent with 2, deeper portion of a recess 33, 
and he pressure of the spring 39 is less; accord 
2:gly the force with vytic; the late 33 is head 
283 inst &ke rotC's is storistica: By redited: 83 ae 
plate tur as against the action of sgring 34 in ge 
SOrse to frictional diag. as the plate has 2. 
slight outward Rovernet, a2,..ially of the colors to 
cciage: gate for 22W teadiency to vyayed 83 inc:2::se 
in fiction batween these pers, and axis, gypsie 
3. Rey engage the rotors witi, & substantial goa 
stent force despite heat, expansion, variations in 
locating ceShiitions or the like. rege'8738 
rotors are arranged so tiaas, they agre aea erad- ? s 38 
wise in ovement, in relation to the 23ria, st:220.8, 9, 
this perfitting s, sirgalia inaiteraasaca of 53:33. 
factory 2xictional engageshet, ev7eeza e Socz's 
and the fired gate it. 
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While WSrious designs of esta R28y a engloyed $36 
to gear; the Etisingleza, of the desizes Sess, 
Fig. 8 slows the presee?. 3852.8% of ayag (33; 
Ere teeth of the 'Yarious roto's. AS 39:23:ly 

stated, each otor R22s One less toot, the 22, i.e 
adjoining outer rotor. Tauss the roto: 3.9 say 
have five teeth, the goto (3 size: 5 237 is: 
teath, azad the rotor or caging 35 heye seve3 tee;2. 
Accordingly is laying out Elle teeta picka cacies: 
A., E and C, corresponding to the Foto335, 3 and 
(, Xay be arrakged. Within One anche aid 

target, to each other, the diagnetiez's of the3e ciga 
cies eing piroportioned is accoisie: (20 with She 
respective ruinear of teeth of the actors. Eygo 
cycloids are thern inscribed within each of the cir 
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1968,118 
ing with each other and the circle at nodes or 
points corresponding in number with the number 
of teeth which the corresponding rotor is to pos 
SeSS. Thus there will be seven points of contact 
upon the pitch circle A. It is evident that the 
inscribed hypocycloidal figures contact with One 
another at the points of intersection or contact 
with the pitch circles. Furthermore, these fig 
ures, if rotated about their respective pitch circle 
centers at speeds proportional to the diameters of 
these circles, would continue to contact with each 
other, thus simulating the continual contacting 
exagagement of the rotors. The gear teeth are 
then designed by rolling circles upon the hypo 
cycloidal figures, a circle of a given diameter D 
being rolled about the inner hypocycloidal figure 
C' within the circle C to define the contour of the 
rotor 10. A circle D of signilar diameter is then 
rolled about the hypocycloidal figure B' to define 
the internal teeth of the shell 15. A circle of 
larger dial meter, designated E, is then rolled about 
the same hypocycloidal figure 3’ to define the ex 
ternal teeth of the rotor 15. It is thus evident 
that the rotor 15 may be made in the form of a 
tortuous annular member having constant thick 
Iness and that the diameters of the circles D and 
Ediffer by the desired thickness of the shell. The 
circle E is then roiled about the Outer hypo 
cycloidal figure A' to define the internal teeth of 
the casing 5. Obviously the same method of 
procedure may be employed when ore than one 
intermediate shell is provided. 
The spparatus as thus far described may be 

adapted for a wide variety of purposes by the pro 
vision of Suitable ports in One or both of the end 
plates. It is evident, for escarpe, that the de 
vice may be used as a pump or a compressor, or 
&S a notor driven by pressure fluid, such as steam 
or congressed air. An especially advantageous 
arrange ent of the apperatus, however, permits 
its enployment as an efficient, compact, light, in 
ternal combustion engine having easy starting 
citaaracteristics and uniforn torque. To permit 
these desirable results, a cobustion chamber 4, 
which preferably may be lined with refractory 
Yaterial 42, may be disposed in the end plate , 
this chamber preferably having an open side COX 
nuclicating With the fuid pockets in the region of 

their minimum capacity and having a limited ex 
tent at the side of the plane of the axes of the 
rotors where the pockets are contracting in vola 
ume and having a greater extent at the opposite 
side of this plane, the shape of the pocket being 
shown, for example, in Figs. 1 and 3. Preferably 
the pocket does not extend inwardly beyond the 
pitch circle for the shell 15. 
The lower parts of the plates , 8 and 3 may 

be broken away, as designated by numeral 60, so 
that the ends of the fluid pockets are open to the 
atmosphere when they are in their region of 
maximum capacity. Preferably the cut-away 

portion of the walls extends farther in the di 
rection of pocket contraction than in the direc 
tion of pocket expansion, as shown in Fig. 1, al 

S though this arrangement Inay be diminished or 
reversed to provide a superchanging effect, if 
desired. In other words, the cut-away portion 
may be arranged so that a much higher maxi 
narra cornpression of the charge could be attained 
than would be the case with the arrangement of 
its edge adjoining the contracting pocket pore 
tions in the position shown in Fig. . . A stuitable 
fuel pump. 43 mey continuously supply fuel such 
as a suitable oil through a duct 44 to the con?is 
otestion chamber. A valve 43 Zaaye associated 

with duct 44 to regulate the amount of fuel sup 
plied to the motor. A blower 53 may be arranged 
to supply a blast of air to the open ends of the 
pockets at the lower part of the apparatus. 
Under these conditions the pockets will be filled 
with air when they are in their regions of, maxi 
mum capacity and then will contract, compres 
sing the air until the air can pass into the charge 
chamber 41. The pressure existing in the charge 
chamber may be sufficient to ensure ignition of 
the mixture of fuel and air, and accordingly the 
Same may pass out of the larger opening at the 
right of the axial plane, as viewed in Fig. 3, into 
the expanding pocket. At opposite sides of the 
axial plane and at equal distances therefrom 
the pressure to which the pockets are subjected 
is thus greater upon the expansion side of the 
device and produces a net torque moving the 
rotors and abstracting work from the combus 
tion gases. As the expansion continues the pock 
ets come into communication with the open 
ings provided by the broken-away portions of 
the end walls and the burnt gases are free to 
escape. The force of the air blower 50, the pro 
peller or the like, aids in scavenging the pockets 
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of gas, and ensures filling of the same with fresh 
air, which is again compressed as the pockets 
contract and pass between the closed wall por 
tions, and the cycle is repeated. 
Under many Conditions it may be desirable to 

provide means such as a spark plug 56 to aid in 
heating the charge in the combustion chamber, 
Such means being employed continuously or upon 
starting, as may be necessary. It is evident that 
20 &ccurate timing means need be provided for 
Such a spark plug but that it may be supplied 
with high tension current in any suitable man 
ner, for example, by any make and break sys 
tem. Starting of the motor may be readily ef 
fected through the shaft 129, either by a crank 
of any conventional starter. 
When the expansion of gases is thus effective 

in causing relative movement and rotation of 
the rotors, the power, thus developed is imparted 
through gears 29 and 124 and the shaft 129 from 
which it may be delivered to any suitable point. 
It is evident that the yieldable mounting of the 
shafts 9 and 129 is particularly advantageous 
when the apparatus is to be employed as a motor 
due to the high temperatures developing in the 
device and consequent heat expansion. Fur 
thermore, this arrangement ensures the correct 
tightness of engagement of the rotor teeth at the 
high pressure portion of their cycle whether new 
or worn, and whether copiously or sparingly lu 
bricated. The yieldable mounting of the end 
plate 31 is also advantageous to permit the de 
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vice efficiently to operate under various thermal . 
conditions and have its high pressure portions 
remain substantially fluid tight. Furthermore, 
the cooling of the rotors is ensured by the con 
astant blast of cool air Supplied to their exposed 
portions at the low pressure part of the appa 
ratus. The cooled rotors accordingly are ef 
fective in receiving heat from the hot end walls 
and thus especially in cooling these portions of 
the device, although it is evident that these parts 
of the apparatus may advantageously reach a 
relatively high temperature, thus aiding the 
thernal efficiency of the engine without inter 
fering with its mechanical efficiency. 
From the foregoing it is evident that I have 

provided a new type of fluid pressure apparatus 
which is characterized by the employment of 
rotatable parts defining pockets, which expand 
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4. 
and contract in response to the rotating move 
ment of the rotors, thus providing the device with 
substantially uniform torque and freedom from 
vibration or tendency to be noisy. A device of 
this character is particularly advantageous when 
employed as an internal combustion engine due 
to the high volumetric efficiency permitted, the 
fact that the fluid receiving portions of the dea 
vice perform useful work for a very large pro 
portion of their circuits, and particularly due 
to the fact that the torque may be substantially 
uniform and free from explosive shocks. 

It should be understood that the present dis 
closure is for the purpose of illustration only 
and that this invention includes all modifications 
and equivalents which fall within the scope of 
the appended claims. 
I claim: 
1. Apparatus of the class described comprising 

a rotatable casing having internal teeth, a rotor 
eccentrically mounted in the casing and having 
external teeth, an intermediate annular shel 
providing internal and external teeth, which are 
received between the teeth of the rotor and cas 
ing respectively, said shell being disposed eccen 
trically between the rotor and the casing, and 
side walls at the end of the casing, said walls 
cooperating with the rotor and shell in providing 
One Set of fluid pockets and with the casing and 
Shell in providing another set of fluid pockets. 

2. Apparatus of the class described comprising 
a rotatable casing having internal teeth, a rotor 
eccentrically mounted in the casing and having 
external teeth, an intermediate annular shell 
providing internal and external teeth, which 
are received between the teeth of the rotor and 
Casing respectively, said shell being disposed ec 
centrically between the rotor and the casing, 
and Side walls at the end of the casing, said 
walls cooperating with the rotor and shell in 
providing one set of fluid pockets and with the 
casing and shell in providing another set of fluid 
pockets, one of said walls being provided with a 
port communicating with said fluid pockets. 

3. Apparatus of the class described comprising 
a rotatable casing having internal teeth, a rotor 
eccentrically mounted in the casing and having 
external teeth, an intermediate annular shell 
providing internal and external teeth, which are 
received between the teeth of the rotor and cas 
ing respectively, said shell being disposed eccen 
trically between the rotor and the casing with 
its central axis disposed in the plane of the axes 
of rotation of the rotor and casing, the teeth of 
the rotor meshing with the internal teeth of the 

. Shell and the teeth of the casing meshing with 
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the external teeth of the shell in the region of 
said plane, and side walls at end of the casing, 
Said walls cooperating with the rotor and shell 
in providing one set of fluid pockets and with 
the casing and shell in providing another set 
Of fluid pockets. 

4. Apparatus of the class described comprising 
a rotatable casing having internal teeth, a rotor 
eccentrically mounted in the casing and having 
external teeth, an intermediate annular shell pro 
viding internal and external teeth, whicii are 
received between the teeth of the rotor and cas 
ing respectively, said shell being eccentrically 
mounted in relation to the rotor and the casing 
with its central axis disposed in the plane of the 
axes of rotation of the rotor and casing, the 
teeth of the rotor closely meshing with the in 
ternal teeth of the shell and the teeth of the 
casing closely meshing with the external teeth 

1968,113 
of the rotor in the region of said plane, and side 
walls at end of the casing, said walls cooperating 
With the rotor and shell in providing one set of 
fluid pocketS and with the casing and shell in 
providing another set of fluid pockets, a com 
bustion chamber adjoining the region where the 
teeth mesh closely, and Said chamber communi 
Cating with the pockets at each side of said 
plane. 

5. A motor comprising an Outer rotatable cas 
ing, an inner rotor, and an intermediate annular 
member, Said casing, rotor and annular member 
each having axes of rotation eccentric in rela 
tion to each other and in substantially the same 
plane, the rotor, annular member, and casing . 
COOperating in providing pockets successively 
moving through a continuous circuit between a 
region of minimum volume and a region of maxi 
mum volume, a Cornbustion chamber communi 
cating with the pockets in the region of mini 
nun volume on each side of said plane and 
means for Supplying fuel to said chamber, and 
means to Supply fresh air to the pockets in their 
region of maximum capacity and to permit the 
In Owenent of gases of combustion therefrom. 

6. A motor comprising an outer rotatable cas 
ing, an inner rotor, and an intermediate annular 
member, said casing, rotor, and annular member 
each having axes of rotation eccentric in rela 
tion to each other and in substantially the same 
plane, the rotor, annular member and casing co 
operating in providing pockets successively mov 
ing through a continuous circuit from a region 
of minimum volume to a region of maximum 
Volume, a combustion chamber communicating 
With the pockets in the region of minimum vol. 
une on each side of Said plane, and means for 
Supplying fuel to Said chamber, end walls co 
operating with Casing, shell and rotor in pro 
Viding Said pockets, said walls having opposite 
openings to permit the exhaustion of burnt gases 
from the pockets aid inflow of air thereto in 
the region of maximum pocket capacity. 

7. A motor comprising an outer rotatable cas 
ing, an inner rotor, and an intermediate annular 
member, Said casing, rotor and annular member 
each having axes of rotation eccentric in rela 
tion to each other and in substantially the same 
plane, the rotor annular member and casing 
Cooperating in providing a series of pockets suc 
cessively moving through a continuous circuit 
from a region of minimum volume to a region 
of maximum volume, a combustion chamber 
communicating with the pockets in the region of 
minimum volume on each side of said plane, 
and means for Supplying fuel to said chamber, 
end Walls cooperating with casing, shell and rotor 
in providing Said pockets, said walls having op 
posite openings to permit the exhaust of burnt 
gases and inflow of air in the region of maximum 
pocket capacity, and draft inducing means for 
purging the pockets of burnt gases and filling 
them with fresh air. 

8. Apparatus of the class described comprising 
a plurality of eccentrically disposed rotors, said 
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rotors having their eccentric axes of rotation sub 
stantially in a common plane, and cooperating 
with each other in providing a plurality of series 
of fluid pockets, each series of pockets moving be 
tween a region of maximum capacity and a region. 
of minimum capacity, Said regions each being 
substantially in the vicinity of said common plane 
and the regions of minimum capacity of each of 
the series of pockets being at One side of the ec 
centric axes and their regions of maximum ca 
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pacity being at the opposite side of said axes, and 
wall elements cooperating with said rotors in 
enclosing the pockets, a wall element providing 
an opening for fluid flow adjoining the region of 
minimum pocket capacity, and a Wall element 
providing an opening for fluid flow in the region 
Of Inaximum pocket capacity. 

9. Apparatus of the class described comprising 
a plurality of eccentrically disposed rotors, said 
rotors having their eccentric axes of rotation Sub 
stantially in a common plane, and cooperating 
with each other in providing a plus sality of series 
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of illuid pockets, each series of pocketS moving 
between a region of inaximum capacity and a 
region of Riinirau in capacity, and wall elements 
cooperating within said rotors in enclosing the 
pockets, and a coloustion chamber coagunica: 
ing with each of said series of pockets at both 
sides of the conton plane in tie region of niini 
mum pocket capacity. 

i0. Apparatus of the ciaSS described coxaprising 
a plurality of eccentrically disposed rotors, said 
rotors having their eccentric axes of rotation sub 
stantially in a common plane, and cooperating 
With each other in providing a plurality of Series 
of fluid pockets, each series of pockets noving 
between a region of ra2Xirating capacity and a re 
gion of minimum capacity, and wall elements co 
Operating With Said rotors in enclosing the pockets 
and a coroustion chamber communicating with, 
each of said series of pockets at both sides of the 
common plane in the region of minimum pocket 
Capacity, said was eleasents being broken away 
at each end of the gotcars is the region of raxi 
mum pocket capacity. - 

11. Apparatus of the class described connprising 
a, plurality of eccentrically disposed roto's, said 
rotors having their eccentric axes of rotation sub 
stantially in a connon plane, and cooperating 
With each other in providing a plurality of series 
of fluid pockets, each series of pockets roving 
between E. region of naxinus capacity and a re 
gion of Iaininnur capacity, and Wall elements co 
Operating with said roto's in enclosing the pock 
ets, and a cornbustion chamber comunicating 
with each of said series of pockets at both sides 
of the common plane in the region of aninimum 
pocket capacity, and means for igniting the 
charge in said chai be:. v 

12. Apparatus of the class described comprising 
a piurality of eccentrically disposed rotors, Said 
rotors having their axes of rotation. Substantially 
in a common plane, the roto's providing mutually 
intermeshing teeth, and thus cooperating with 
each other in providing a plarality of series of 
fiuid pockets each series of pockets Xhowing e 
tween a region of maximuri capacity and a region. 
of minimum capacity, and Wall eleineratS COOper 
ating with said rotors in enclosing the pockets, 
a wall element providing an opening for iud. 
flow adjoining the region of mixiran pocket ca 
pacity, and a wall element providing an opening 
for fluid fiow in the region of naaximum pocket; 
capacity. 

3. Apparatus of the class described comprising 
a plurality of roto's disposed ecceptically one 
Within the other, each rotor having teeth engag 
ing With another rotor, the Outer rotox having 
internal teeth zineshing with exteria teeth upon 
the adjoining rotox, the lattes also having internal 
teeth engaging with exteria teeth, pon the ada 
joining inner rotor, there being one less externai 
tooth upon each of the ignine rotors than the Shul 
tes of internesting interna teeti apo, the ada 
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joining rotor, each of teeth having a line contact 
With a tooth upon an adjoining rotor, and end 
walls cooperating with Said teeth in providing 
fluid pockets and openings communicating with 
said pockets. 

14. Apparatus of the class described comprising 
a plurality of rotors disposed eccentrically one 
within the other, each rotor having teeth engag 
ing with another rotor, the outer rotor having 
internal teeth meshing with external teeth) upon 
the adjoining rotoi", the latter also having internal 
teeth engaging with external teeth, upon the ad 
joining inner rotor, there being One less external 
tooth upon each of the inner rotors than the nun 
ber of intermeshing internai teeth upon the ad 
joining rotor, each of teeth having 8, Eine contact 
with a tooth upon an adjoining rotor, and end 
walls cooperating with said teeth in providing 
fluid pockets and providing openings Commini 
cating with said pockets, and means yieldably 
holding the teeth of the rotors in intermeshed en 
gagement, but permitting inited variation is the 
spacing of the axes of the rotors. 

15. Apparatus of the class described compris 
ing a plurality of eccentrically disposed rotors, 
said rotors cooperating with each other in pro 
viding a series of fluid pockets, the pockets mov 
ing between a region of maximun capacity and 
a region of minimum capacity, Wall eleinents co 
operating with said rotors in enclosing the pock 
ets, a wall element providing a fluid inlet, and e, 
Wall element providing for fitid outlet, one of said 
Wall elements having a limited rotational nove 
ment in response to its frictional engagement, 
with the rotors, yieldable means opposing the 
rotational movement of said wall element, and 
holding means retaining the wall element in 
engagement with the rotors, but permitting its 
slight outward movement in response to rotation 
al Rhovement against the yieldable means, where 
by tendency of the friction between the rotors 
and wall element to increase is automatically 
compensated. 

16. Apparatus of the class described compris 
ing a rotor, a bearing member in frictional en 
gagement there with, supporting and holding 
means for the rotor and bearing mezber con 
Structed to permit the rotor to rotate freely and 
the bearing member to rotate sightly, said 
means including a yieldable element permitting 
and opposing such a movement of the bearing 
Chernber, Said means also including a part era. 
gageable with a part of the bearing member, one 
of said parts having an inclined surface engag 
ing a bearing surface on the other part to per 
Init the slight outward movement of the bearing 
member in relation to the rotor in response to 
the slight rotation of the bearing member due to 
frictional drag, thereby permitting automatic 
compensation for the tendency of friction to in 
crease between the bearing member and rotor. 
1. Apparatus of the class described compris 

ing a plurality of rotors defining expansiole-cor 
tractible pockets arranged eccentrically one 
within the other, a fixed axial mounting for the 
inner rotor, supporting means for the outer ro 
tor including a rotatable elegrent, and yieldable 
Sneans pressing said element against the outer 
rotor and toward the inner rotos in the direction 
of a plane including the axes of the inner and 
outer rotors, whereby the rotors are yieldisably 
pressed toward each other in the region, where 
the pockets have their minimur volutes. 
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