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This invention comprises a novel and useful rotary 
engine and more particularly relates to a simpli?cation 
of the construction of engines whereby a greater num 
ber of power impulses may be delivered to a driven 
shaft upon a single rotation of the cylinder and piston 
elements of the engine. 
The primary object of this invention is to provide an 

internal combustion engine of the rotating cylinder type 
which will greatly simplify and reduce the number of 
components of the mechanism by which rotary move 
ment and power is transmitted by the cylinder and pis 
ton unit to the power output shaft of the device. 
A further object of the invention is to provide an 

internal combustion engine in accordance with the fore 
going object wherein the transmission mechanism between 
the pistons and the power shaft' shall enable the strokes 
of the pistons to be varied as to the lengths of strokes 
of the pistons in their cylinders, the acceleration of the 
pistons during their strokes, and the number of piston 
strokes in their cylinders during a single revolution of 
the cylinders relative to their rotation within the rotor. 

Yet another object of the invention is to provide an 
internal combustion engine as set forth in the foregoing 
objects which shall utilize a greatly simpli?ed ignition 
system therein. 
An additional important object of the invention is to 

‘provide an internal combustion engine in accordance 
with the preceding objects which shall have an im 
proved cooling of the cylinders and pistons. 

These together with other objects and advantages 
which will become subsequently apparent reside in the 
details of construction and operation as more fully here 
'inafter described and claimed, reference being had to the 
accompanying drawing forming a part hereof, wherein 
like numerals refer to like parts throughout, and in 
which: 

Figure 1 is a side elevational view of a suitable em 
bodiment of internal combustion engine incorporating 
therein the principles of this invention; 

Figures 2 and 3 are respectively end elevational views 
from the left and right ends of the engine of Figure 1; 

Figure 4 is a vertical central longitudinal sectional 
view taken upon an enlarged scale substantially upon 
the plane indicated by the section line 4-4 of Figure 2, 
showing the internal construction of the engine, .por 
tions of the cam track forming a part of the transmis 
sion mechanism of the engine being shown in dotted 
lines therein; 

Figure 5 is a view similar to Figure 4 but in hori 
zontal ‘section, being taken substantially upon the plane 
indicated by the section line 5—-5 of Figure 4; _ 

Figures 6~8 are vertical transverse sectional views 
taken substantially upon the planes indicated by the sec 
tion lines 6—6, 7—-7 and .8—8 respectively of Figure 4 
and showing various structural (features of the interior 
of the engine; and ' 

Figure 9 is a diagrammatic view showing in plan a 
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2 
development of the cam track of the transmission mecha 
nism of the engine. 

‘In. the accompanying drawings, for simplicity of il 
lustration in understanding the principles of this inven 
tion, there has been disclosed an internal combustion 
engine. \It will be understood, however, that various 
features of this invention, particularly the means used 
for operatively transmitting the power derived from the 
various ?uids and gases to the power shaft attached to 
the rotor of the engine has utility and vmay be success 
fully employed with other devices than internal com 
bustion engines, as for example with air motors, pumps, 
steam engines ‘and the like. 

Referring ?rst to Figures 1, 4 and 5, it will be seen 
that the engine, designated generally by the numeral 10, 
consists of a stator 12, a rotor ‘14 therein and a power 
shaft 16 which is connected with the rotor. 
The stator comprises a preferably cylindrical casing 

which at its bottom portion is laterally enlarged to pro 
vide a ‘base or mounting ?ange as at 18 by. which. the 
device may ‘be mounted upon any suitable support. 

Referring now especially to Figures 4 and ,5 it will 
be seen that the stator 12 which forms the casing pre 
viously mentioned has a cylindrical inner surface 20 
which bounds a cylindrical opening extending hori 
zontally through the casing and within which the rotor 
14 and the transmission mechanism are received. 
The casing includes a pair ,of removable end walls 

22 and 24, the former having a journal and bearing as 
sembly 26 through which the power shaft 16 extends. 
As shown in Figure 1, a .coupling sleeve 28 of any 

conventional design may be clamped upon the power 
shaft 16 and to a driven shaft 30 for coupling the rotor 
to the driven shaft for'any desired purpose. 
The other end wall 24 at its central portion is pro 

vided with an integral inwardly projecting sleeve 32 
which is reentrant into the casing and which communi 
cates with the exterior of the casing to its open end as 
shown in Figures 4 and 5,. This sleeve has an outer sur 
face 34 and this outer surface 34 and the inner sur 
face 20 of the stator casing are concentric with veach 
other and with the axis .of the power shaft 16 which is 
also the axis of rotation .of the rotor 14. The inward 
extremity of the sleeve 32 terminates in spaced rela 
tion from the other end wall 22 to provide a chamber 
or space therebetween which is occupied by a fan 36 
which serves the dual functions of inducing a circula~ 
.tion of vair through the hollow sleeve 32 into the stator, 
and also serves to support and connect therotor 14 
‘from the shaft '16. a ' 

As will now ‘be observed from a comparison of Fig 
ures 1, 2 and 3, the two end walls 22 and 24 are re 
leasably secured in the opposite ends of the opening 
in the stator 12 by fastening means such as the Allen 
head headed screws or bolts 88. 
The rotor 14 consists .of a cylindrical body or annulus, 

see in particular Figures 6-8, which has a cylindrical 
.opening extending axially therethrough, so that the sleeve 
32 is received within this opening and the rotor is re 
ceived between the sleeve and the casing. A bearing as 
sembly 40 carried by the sleeve 32 adjacent the wall 
24 serves to rotatably journal and support the end of 
the rotor, the other end of the latter being carried 'by 
the rjournaling of the shafts 16 in the bearing assembly 
126. The rotor is thus mounted for rotationv about the 
above mentioned horizontal axis. 

Extending axially ‘through the rotor, ‘as will be readily 
apparent from a comparison of Figures'4, 5, .6, 7 and -8, 
are a plurality of cylindrical bores 42 which are disposed 
parallel to the axis of rotation of the rotor and are-equi 
distant from the latter. These bores comprise the cyl 
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inders of the engine. The bores open at the opposite 
ends of the rotor and suitable annular packing or sealing 
rings 44 are provided for the opposite ends of these bores, 
these packing rings having sliding engagement with the 
inner ‘faces of the end plates 22 and 24 to establish a 
?uid tight sealed engagement therewith. Inasmuch as 
the invention set forth and claimed herein does not re 
quire any particular construction of packing or sealing 
rings, a further description or explanation of the same is 
deemed to be unnecessary. 

Slidable in each of the cylinders 42 is a double ended 
or double headed reciprocating piston 46 which likewise 
could be of any suitable construction. Extending dia 
metrically through each piston is a pin 48 which also 
projects through the diametrically disposed longitudi 
nally extending slots 50 formed in the rotor. The outer 
ends of these pins are received in cam tracks to be here 
inafter described so that upon reciprocation of the piston 
in response to the application of propulsion ?uid to the 
opposite ends thereof, the reciprocation of the pistons in r 
the slots 5%) reacting against the stationary cam tracks 
will effect rotation of the rotor. 
The pins 48 form part of a transmission mechanism by 

which ?uid pressure applied to the pistons effecting 
reciprocation of the latter is transmitted to the power 
shaft 16. This transmission mechanism includes a pair 
of cam tracks, one carried by the inner surface 20 of the 
casing 12, and the other carried by the outer surface of 
the sleeve 32. Since these cam tracks are necessarily 
of identical contour and shape, a showing and descrip 
tion of one will su?ice for an understanding of both. The 
outer cam track comprises a ring 52 which is seated 
upon the inner surface 20 of the stator and is detachably 
secured thereto and mounted thereon as by fastening bolts 
54. A sinuous cam groove 56 is formed in that surface 
of the ring 52 which is adjacent to the rotor. A similar 
cam surface or cam track 58 is formed in the outer sur 
face of the sleeve 32. 

Figure 9 indicates a satisfactory shape or contour for 
this cam track. Inasmuch as the two cam tracks, the 
inner track and the outer track are necessarily identical, 
Figure 9 is a diagrammatic representation of the contour 
of the outer cam track 56 which is formed as a groove 
in the ring 52. As will be noted from Figure 9, and 
from the showing in Figures 4 and 5, the cam track 58 
is of a wavy contour having a series of reaches of maxi 
mum axial extent in one direction as at 60, interpersed 
with other reaches of maximum axial extent in the other 
direction as at 62. It will thus be seen that the cam fol 
lower constituted by the extremities of the pins 48 when 
riding in this track will at the position 60 cause the pistons 
to be moved into their closest proximity to the end wall 
22 which comprises the cylinder head, while the reaches 
62 will cause the other end of the pistons to move into 
the maximum or closest proximity to the other end wall 
24. 

Obviously, any suitable number of the positions 60 
and 62 may be provided depending upon the number of 
strokes which it is desired to impart to the pistons during 
a single rotation of the rotor. Also, any suitable num 
ber of cylinders may be provided as desired. The pro 
vision of four cylinders together with four of the oppo~ 
site reaches 60 and 62 ‘are deemed to be satisfactory for 
the purposes of illustrating the operation of this inven 
tion. Further, obviously any desired contour can be 
given to the cam tracks 56 in order to provide any de 
sired rate of acceleration of the pistons or length of stroke 
of the same. 
Annular sealing rings 64 and 66 are provided at the 

opposite sides of the outer cam tracks 52, being received 
in circumferentially extending channels or slots in the 
concave surface of the ring 52 and in the convex surface 
of the rotor. Similarly, a second set of annular sealing 
rings as at 68 and 70 are provided between the sleeve 32 
‘and the adjacent surface of the rotor for the same pur 
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pose. These rings serve to retain lubricant supplied in 
any desired manner to the piston and to the transmis 
sion mechanism at the areas which it is desired to lu 
bricate as will be apparent from Figures 4 and 5. 
Means are provided for delivering a propulsive ?uid 

into the cylinders and for educting the same therefrom. 
This means takes the form of ports 72 and 74 in the plate 
22 and corresponding ports 76 and 78 in the opposite 
plate 24. These ports are so positioned that they will 
in turn register with the adjacent ends of each cylinder 
as the rotor evolves. Suitable means, not shown, will be 
connected to the exterior of the plate at the ports 72 and 
74 and 76 and 78 for the purpose of supplying a pro 
pulsive ?uid to the cylinders through one port of each 
set and educting the propulsive ?uid therefrom through 
the other port. 
Where the engine is employed as an internal combus 

tion engine, the supply port will deliver a combustible 
mixture from a carburetor or other suitable source, not 
shown, while the products of combustion will be educted 
from the other ports. Where the device is employed, 
however, as a steam engine, air motor or the like, other 
propulsive ?uids will be applied to and delivered from 
the cylinders in the same manner. 
Inasmuch as there are numerous methods and appara— 

tuses by which propulsive ?uids may be supplied to or 
removed from the rotor of engines of this general char 
acter, and since the principles of this invention are not 
limited to any particular means, a further consideration 
of the same is deemed to be unnecessary for the purposes 
of this invention. 
Where the engine is employed as an internal combus 

tion engine, it is of course necessary to provide means 
for igniting the combustible charge supplied to the engine. 
For that purpose, there are provided a pair of spark plugs 
as those shown at 80 and 82. It will be understood that 
any desired ignition system will be provided, suitably 
connected to these spark plugs. These plugs are mounted 
in and extend through the two end plates 22 and 24 as 
shown in Figures 4 and 5 so that they will communicate 
with the interior of each of the cylinders in turn as the 
rotor turns, and a properly timed electric spark from 
the plug will thus effect ignition of the combustible mix 
ture in the cylinders at the appropriate portion of their 
rotation. 
Thus, with the four cam reaches shown in Figures 4, 5 

and 9, one rotation of the rotor will cause each piston to 
make two reciprocations in the cylinder, thus performing 
the four customary strokes of a four cycle engine and 
producing one power impulse from each end of each 
cylinder for each revolution of the power shaft 16. It 
is evident that with other shapes of cam tracks, with a 
different number of reaches therein, and with an ap 
propriate distance position of the ?uid supply ports and 
exhaust ports, together with appropriate additional ar 
rangements of the plugs, any desired number of explo 
sions can be produced during one revolution of the 
shaft. 
A cooling system is provided which includes the previ 

ously mentioned cooling fan 36. This fan induces a 
?ow of air through the interior of the sleeve 32 and 
into the stator. In addition, there are provided a series 
of circumferentially spaced slots 84 in the sleeve which 
communicate with the space between the sleeve and the 
rotor, and between the sealing rings 70 previously men 
tioned and a similar ring 86. This air serves to cool the 
concave inner surface of the rotor between the rotor and 
the sleeve. Additional air cooling means is provided 
by a series of fan blades 88 formed upon the convex 
exterior surface of the rotor at either end thereof, and 
which blades extend into the space between the rotor 
and the inner surface 20 of the stator. A plurality 
of ports such as those indicated at 90 and 92 in the 
end walls 24 and 22, and at 94 in the casing 12 serves 
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an inlet and outlet means for air which is induced by 
the rotation of the fan blades 88.v 
From the foregoing, it will be apparent that there 

has been provided an internal combustion engine in 
which the construction and the elements required there 
for have been reduced to a minimum, thereby rendering 
the engine very compact, of low Weight per horsepower 
and relatively simple to assemble or. disassemble. In 
addition, the engine produces a great number" of power 
impulses upon the power‘shaft, utilizes: compact air cool 
ing means and a simpli?ed ignition" system. The trans 
mission means may be readily assembled or disassembled, 
since as shown in Figure 5 there are provided avpair of 
aligned internally threaded openings ‘96 and 98 in the sta 
tor casing 12 and. in the ring 52‘ through which the pins 
48 may be withdrawn when aligned therewith, a closure 
plug 100 serving to close these openings when not in 
use. 

There is also provided in the two end plates 22 and 
24 respectively a pair of screw threadedly engaged 
access plates ‘1G2 and 104 with which the pistons may be 
aligned for withdrawal of the pistons therethrough when 
the piston pin is removed through the aligned openings 
96 and 104}. This facilitates removal of the pistons for » 
servicing and their restoration to the cylinders. 
The foregoing is considered as illustrative only of the 

principles of the invention. Further, since numerous 
modi?cations and changes will readily occur to those 
skilled in the art, it is not desired to limit the invention 
to the exact construction and operation shown and de 
scribed, and accordingly, all suitable modi?cations and 
equivalents may be resorted to, falling within the scope 
of the invention as claimed. 
What is claimed as new is as follows: 
1. A rotating cylinder engine comprising a stator, a 

rotor therein and a power shaft connected to said rotor, 
said stator comprising a cylindrical casing having an 
opening therein, a pair of end walls mounted in the 
ends of said opening and secured to said casing, one of 
said end walls having a centrally disposed tubular sleeve 
reentrant into said opening, the inner surface of said 
casing and the outer surface of said sleeve being con 
centric and de?ning an annular chamber therebetween, 
means journaling said rotor for rotation in said annular 
chamber about an axis concentric with said‘ inner and 
outer surfaces, a plurality of cylinders extending axially 
through said rotor and disposed parallel to and equi 
distant from said axis, sealing means at the opposite ends 
of each cylinder slidably engaging an end wall, double— 
ended pistons slidably received in each cylinder, 21 pair 
of sinuous inner and outer cam tracks on said inner and 
outer surfaces, a cam follower carried by each piston 
and slidably employed in each cam track, means, for 
supplying and means for exhausting propulsive ?uid from 
said cylinders. ' 

2. The combination of claim 1 wherein said power 
shaft is journaled in and extends through the other of 
said end walls. 

3. The combination of claim 1 including ignition 
means for said engine including a spark plug mounted 

‘ in each end wall for communication with the interior 
of each cylinder in succession upon rotation of said rotor. 

4. A rotating cylinder engine comprising a stator, a 
rotor therein and a power shaft connected to said rotor, 
said stator comprising a cylindrical casing having an 
opening therein, a pair of end walls mounted in the 
ends of said. opening and secured to said casing, one 
of said end walls having a centrally disposed tubular 
sleeve reentrant into said opening, the inner surface of 
said casing and the outer surface of said sleeve being 
concentric and de?ning an annular chamber therebe~ 
tween, means journaling said rotor for rotation in said 
annular chamber about an axis concentric with said inner 
and outer surfaces, a plurality of cylinders extending 
axially through said rotor and disposed parallel to and 

\ equidistant from. said axis, sealing means at the opposite 
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ends of each cylinder, slidably engaging an end wall, 
double-ended pistons slidably received at each cylinder, 
a pair of sinuous inner and outer cam tracks on said 
inner and outer surfaces, a cam follower carried by each 
piston and slidably employed in each cam track, means 
for supplying and means for exhausting propulsive ?uid 
for said cylinders, an air cooling system for said engine 
comprising a fan disposed in said stator in. alignment 
with said sleeve and secured to said rotor for propelling 
air through the latter, passage means establishing com 
munication between the interior of said sleeve and be 
tween the latter and said rotor. 

5. A rotating cylinder engine comprising a stator, a 
rotor therein and a power shaft connected to said rotor, 
said stator comprising a cylindrical casing having an 
opening therein, a pair of end ‘walls mounted in the ends 
of said opening and secured to said casing, one of said 
end walls having a centrally disposed tubular sleeve re 
entrant into said opening, the inner surface of said cas 
ing and’ the outer surface of said sleeve being concentric 
and de?ning an annular chamber therebetween, means 
journaling said rotor for rotation in said annular cham 
ber about an axis concentric with said inner and outer 
surfaces, a plurality of cylinders extending axially 
through said rotor and disposed parallel to and equi 
distant from said axis, sealing means at the opposite ends 
of each cylinder, slidably engaging an end wall, double 
ended pistons slidably received at each cylinder, a pair 
of sinuous inner and outer cam tracks on said inner 
and outer surfaces, a cam follower carried by each piston 
and slidably employed in each cam track, means for sup 
plying and means for exhausting propulsive ?uid for said 
cylinders, an air cooling system for said engine compris 
ing a fan disposed in said stator in alignment with said 
sleeve for propelling air through the latter, passage 
means establishing communication between the interior 
of said sleeve and between the latter and said rotor, 
said fan including air propelling blades secured to the 
inner circumference of said rotor, air inlet and outlet 
openings in said stator operatively associated with said 
blades. 

6. A rotating cylinder engine comprising a stator, a 
rotor therein and a power shaft connected to said rotor, 
said stator comprising a cylindrical casing having an 
opening therein, a pair of end walls mounted in the 
ends of said opening and secured to said casing, one ,of 
said end Walls having a centrally disposed tubular sleeve 
reentrant into said opening, the inner surface of said 
casing and the outer surface of said sleeve being con 
centric and ‘defining an annular chamber therebetween, 
means journaling said rotor for rotation in said annular 
chamber about an axis concentric with said inner and 
outer surfaces, a plurality of cylinders extending axially 
through said rotor and disposed parallel to and equi 
distant from said axis, sealing means at the opposite 
ends of each cylinder, slidably engaging an end wall, 
double-ended pistonsv slidably received at each cylinder. 
a pair of sinuous inner and outer cam tracks on said 
inner and outer surfaces, a cam follower carried by each 
piston and slidably employed in each cam track, means 
for supplying and means ‘for exhausting propulsive ?uid 
for said cylinders, air propelling blades disposed in said 
stator and mounted on the inner circumference of said 
rotor, air inlet and outlet openings in said stator opera 
tively associated with said blades. 

7. A rotating cylinder engine comprising a stator, a 
rotor therein and a power shaft connected to said rotor, 
said stator comprising a cylindrical casing having an 
opening therein, a pair of end Walls mounted in the ends 
of said opening and secured to said casing, one of said 
end walls having a centrally disposed tubular sleeve 
reentrant into said opening, the inner surface of said 
casing and the outer surface of said sleeve being con 
centric and de?ning an annular chamber therebetween, 
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means journaling said rotor for rotation in said annular 
chamber about an axis concentric with said inner and 
outer surfaces, a plurality of cylinders extending axially 
through said rotor and disposed parallel to and equi 
distant from said axis, sealing means at the opposite 
ends of each cylinder, slidably engaging an end wall, 
double-ended pistons slidably received at each cylinder, 
a pair of sinuous inner and outer cam tracks on said 
inner and outer surfaces, a cam follower carried by- each 
piston and slidably employed in each cam track, means 
for supplying and means for exhausting propulsive ?uid 
for said cylinders, an air cooling system for said engine 
comprising a fan in said stator in alignment with said 
sleeve for propelling air through the latter, passage 
means establishing communication between the interior 
of said sleeve and between the latter and said rotor, 
said power shaft being disposed centrally of said annular 
rotor, said fan lying between said shaft and rotor and 
connecting the former to the latter. 

8. A rotating cylinder engine comprising a stator, a 
rotor therein and a power shaft connected to said rotor, 
said stator comprising a cylindrical casing having an 
opening therein, a pair of end walls mounted in the ends 
of said opening and securing to said casing, one of 
said end walls having a centrally disposed tubular sleeve 
reentrant into said opening, the inner surface of said 
casing and the outer surface of said sleeve being con 
centric and de?ning an annular chamber therebetween, 
means journaling said rotor for rotation in said annular 
chamber about an axis concentric with said inner and 
outer surfaces, a plurality of cylinders extending axially 
through said rotor and disposed parallel to and equi 
distant from said axis, sealing means at the opposite 
ends of each cylinder, slidably engaging an end wall, 
double-ended piston slidably received at each cylinder, 
a pair of sinuous inner and outer cam tracks on said 
inner and outer surfaces, a cam follower carried by each 
piston and slidably employed in each cam track, means 
for supplying and means for exhausting propulsive ?uid 
for said cylinders, the outer cam track comprising a 
cylindrical ring, means mounting said ring on said inner 
surface of said casing. 

9. A rotating cylinder engine comprising a stator, a 
rotor therein and a power shaft connected to said rotor, 
said stator comprising a cylindrical casing having an 
opening therein, a pair of end walls mounted in the ends 
of said opening and secured to said casing, one of said 
end walls having a centrally disposed tubular sleeve re 
entrant into said opening, the inner surface of said , 
casing and the outer surface of said sleeve being con 
centric and de?ning an annular chamber therebetween, 
means journaling said rotor for rotation in said annular 
chamber about an axis concentric with said inner and 
outer surfaces, a plurality of cylinders extending axially 
through said rotor and disposed parallel to and equi 
distant from said axis, sealing means at the opposite 
ends of each cylinder, slidably engaging an end wall, 
double-ended pistons slidably received at each cylinder, 
a pair of sinuous inner and outer cam tracks on said 
inner and outer surfaces, a cam follower carried by 
each piston and slidably employed in each cam track, 
means for supplying and means for exhausting propulsive 
?uid for said cylinders, the outer cam track comprising 
a cylindrical ring, means mounting said ring on said 
inner surface of said casing, aligned openings in said 
ring and in said casing, said cam follower including a 
pin extending diametrically through its piston and cylin 
der and being insertable and removable therefrom 
through said aligned openings, a closure plug for said 
aligned openings. 

10. The combination of claim 9 wherein said cylinders 
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have each’ diametrically oppositely disposed longitudinal 
slots slidably receiving said pins. 

11. A rotating cylinder engine comprising a stator, 
a rotor therein and a power shaft connected to said 
rotor, said stator comprising a cylindrical casing having 
an opening therein, a pair of end walls mounted in the 
ends of said opening and secured to said casing, one 
of said end walls having a centrally disposed tubular 
sleeve reentrant into said opening, the inner surface of 
said casing and the outer surface of said sleeve being 
concentric and de?ning an annular chamber therebe 
tween, means journaling said rotor for rotation in said 
annular chamber about an axis concentric with said 
inner and outer surfaces, a plurality of cylinders extend 
ing axially through said rotor and disposed parallel to 
and equidistant from said axis, sealing means at the 
opposite ends of each cylinder, slidably engaging an end 
wall double-ended pistons slidably received at each 
cylinder, a pair of sinuous inner and outer cam tracks 
on said inner and outer surfaces, a cam follower carried 
by each piston and slidably employed in each cam 
track, means for supplying and means for exhausting 
propulsive ?uid ‘for said cylinders, the outer cam track 
comprising a cylindrical ring, means mounting said ring 
on said inner surface of said casing, annular sealng rings 
disposed between said rotor and said ring and said 
sleeve at the opposite ends of said rotor. 

12. The combination of claim 1 wherein said end walls 
have aligned openings and closure plates for the passage 
of said pistons through said openings when aligned 
therewith. 

13. A rotating cylinder engine comprising a stator, a 
rotor therein and a power shaft connected to said rotor, 
said stator comprising a cylindrical casing having an 
opening therein, a pair of end walls mounted in,the 
ends of said opening and secured to said casing, one of 
said end walls having a centrally disposed tubular sleeve 
reentrant into said opening, the inner surface of said 
casing and the outer surface of said sleeve being con 
centric and de?ning an annular chamber therebetween, 
means journaling said rotor for rotation in said annular 
chamber about an axis concentric with said inner and 
outer surfaces, a plurality of cylinders extending axially 
through said rotor and disposed parallel to and equi 
distant from said axis, sealing means at the opposite 
ends of each cylinder, slidably engaging an end wall, 
double-ended pistons slidably received at each cylinder, 
a pair of sinuous inner and outer cam tracks on said 
inner and outer surfaces, a cam follower carried by each 
piston and slidably employed in each cam track, means 
for supplying and means for exhausting propulsive ?uid 
for said cylinders, the outer cam track comprising a 
cylindrical ring, means mounting said ring on said inner 
surface of said casing, aligned openings in said ring and 
in said casing, said cam follower including a pin extend 
ing diametrically through its piston and cylinder and 
being insertable and removable therefrom through said 
aligned openings, a closure plug for said aligned open 
ings, said end walls having aligned openings and closure 
plates for the passage of said pistons therethrough when 
the pistons are aligned therewith and said pins are re 
moved through the ?rst mentioned aligned openings. 
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