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This invention relates to a rotary motor having expan 
sible chambers, the volume of which is periodically vari 
able and controls, when placed in communication through 
special orifices with passages, reservoirs, or the atmos 
phere, certain movements of a liquid or gaseous fluid 
through the machine. 
A great variety of such machines are already well 

known, and result from multiple geometrical and me 
chanical combinations of individually known elements, 
but their satisfactory operation is dependent upon the 
technical qualities of the combination adopted. 

In the embodiments of these combinations numerous 
difficulties are encountered and certain of these combina 
tions, which are very attractive at first sight, may give 
very poor practical results. These difficulties relate to: 
the regular flow of fluid, fluid tightness, friction, inertia 
at high speeds, and the fact that the dimensions of the 
parts, or their price is often times excessive. 
The movements of fluid operated rotating machines are 

often based on the use of two principal shafts or sup 
ports, which are slightly eccentric with respect to each 
other and are mounted end to end and overchanging. 
One of these shafts drives vanes having a varied circular 
movement, either alternating or continuous, through a 
rotor or lateral partition. The fluid-tightness of these 
devices deteriorates rapidly under normal use and they 
are also unnecessarily cumbersome. 

Other machines have vanes or sectors controlled by 
two shafts fixed to non-circular gears which provide for 
the necessary periodically varied movements, but these 
are difficult to manufacture and especially cumbersome. 
The present invention falls within the category of 

gear-controlled machines but, as will be hereinafter seen, 
it does not have the disadvantages of the principal types 
just discussed. 
The object of the present invention is to provide a 

rotary periodically expansible chamber machine com 
prising particularly a stationary cylinder pierced by Suit 
ably disposed orifices, a rotor fixed to a concentric shaft 
and turning freely in said stationary cylinder, two pistons 
in the form of more or less hollow sectors which oscillate 
inside the rotor during its rotation, as well as a device 
comprising connecting rods, crank shafts and gearing, 
which causes this oscillation, the connecting rods and 
the crank pins of the crank shafts being preferably 
mounted inside the rotor in the hollow portions of the 
pistons. 

In a machine constructed in accordance with the in 
vention, fluid tightness is easily assured, due to the fact 
that the entire rotating assembly is completely supported 
on a main shaft which is well supported by two bear 
ings, positioned on opposite sides of the rotor, one of its 
ends being provided with wear-compensating automatic 
means. This assembly is moreover concentric with the 
stationary outer cylinder. 

Since adequate play may easily be provided by utilizing 
normal tolerances in determining the diameters, friction 
is reduced to a minimum. Moreover, the strokes of the 
vanes or sector pistons are so short that the inertia does 
not exceed a reasonable value, thus permitting a relatively 
high speed of rotation and a high efficiency per unit of 
weight. 
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This machine may be driven from a source of mechani 

cal energy and serve to move or apply pressure to any 
fluid. It may also be supplied by a fluid under pressure 
and deliver mechanical energy at its shaft. In the one 
case it serves as a pneumatic or hydraulic compressor 
and in the other as a pneumatic or hydraulic motor. 
This machine may also be used in a heat engine, that 

is to say, a machine supplied with air at atmospheric 
pressure and a fuel, and which delivers resulting mechan 
ical energy at its shaft by utilizing a work cycle compris 
ing compression, explosion, and expansion. In particu 
lar, it is possible to construct two or four stroke motors, 
of the internal combustion type. 

It is also an object of the present invention to provide 
improvements in said machine when used as a heat en 
gine, these improvements consisting essentially in: 

(1) The use of a particular operating cycle similar to 
the two stroke cycle but in which the compression step 
uses only part of the piston stroke, and in which the ex 
pansion step utilizes only a portion of the stroke inde 
pendent in length of the foregoing. This permits a scav 
enging step to be inserted between the end of the ex 
pansion and the beginning of the next compression, by 
means of which the residual gases are swept out and the 
interior of the chamber incidentally cooled. 

(2) To provide the motor with a single fixed combus 
tion chamber periodically supplied with compressed air 
through a passage communicating with an orifice at the 
end of the compression and in which there is a direct 
fuel injection in a continuous or discontinuous manner, 
the gases under pressure from this chamber leaving 
through another passage through an orifice, at the begin 
ning of the expansion. 

(3) To make the central planetary gear about which 
the satellites turn capable of turning slightly on itself 
in response to the normal operating torque and being 
biassed in the reverse direction by a draw spring. This 
permits the ignition to be automatically advanced as a 
direct function of the cycle of rotation and compression 
of the motor. An auxiliary rotating slide-valve actu 
ated by rotation of the same central gear permits the 
respective positions of the outlet and ventilating orifices 
to be compensated for, whereas the outlet for gas which 
is not under pressure, and which is positioned immediately 
in advance of the start of the compression, may be fixed 
and provided with a variable throttle so that the power 
may be regulated. 

(4) To provide the motor with an automatic take-up 
to compensate for wear between the rotor and stator. 

In order that the objects of the invention may be better 
understood, several specific embodiments of the inven 
tion will now be described in conjunction with the at 
tached drawings, purely by way of example, and without 
limiting the scope of the invention to the specific details 
thereof. 

In the drawings: 
FIG. 1 is a transverse cross-section taken along the 

line I-I of FIG. 3, through the sector shaped pistons 
and connecting rods of a reversible fluid compressor. 

FIG. 2 is a transverse cross-section taken along the 
line II-II of FIG. 3, of the same machine, through the 
auxiliary shafts. It shows a fixed central gear and two 
satellite pinions, all three of which have the same base 
diameter and consequently yield a ratio of 1/1. 

If the diameter of each of the two satellite pinions is 
double that of said fixed central gear, there would be a 
ratio of 1/2. 

FIG. 3 is a longitudinal section taken along the line 
II-II of FIG. 1. 

FIG. 4 is a section similar to that of FIG. 1, but showing 
the movable parts in a different position. 
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FIG. 5 shows a specific arrangement of the fluid inlet 
and exhaust ports. 
FIG. 6 is a longitudinal cross-section, showing an em 

bodiment characterized by the presence of two satellite 
pinions of equal diameter, in engagement with a fixed ring 
gear having a basic diameter double that of the satellite 
pinions, thus yielding a gear ratio of 2/1. 

FIG. 7 is a transverse section taken along the line VII 
VII of FIG. 6, showing the same embodiment with a gear 
ratio of 2/1 between the fixed ring gear and each of the 
two satellite pinions. 

With the structure shown in FIG. 7 it is possible to 
have a completely different ratio between the fixed ring 
gear and the two satellite pinions, such, for instance, as 
3/1. 

FIG. 8 shows in axial cross-section taken along the 
line VIII-VIII of FIG. 9, a machine of the heat engine 
type. 

FIG. 9 is a section taken along the line IX-IX of 
FIG. 8. 

FIG. 10 is a peripheral section taken along the line 
X-X of FIG. 8. 
As seen on FIGS. 1, 3 and 4, the machine constituting 

the invention comprises a fixed cylinder i in which a rotor 
2 turns freely, with a slight clearance and hence with but 
little friction. The rotor 2 is provided with an end 3 
adapted to prevent longitudinal play (by means of thin 
removable rings 3", of foil for example) and is supported 
steadily and without play at one end on the shaft 4 and the 
bearing 5, and at the other end in the socket 6 at the end 
of the cylinder 7. 

It will thus be appreciated that it is relatively easy to 
provide a rotor 2 and a fixed cylinder 1 which are exactly 
concentric, so that the rotor can turn with but little play 
and without effective contact with the cylindrical body, 
but without thereby substantially decreasing its fluid 
tightness, 

Inside the rotor 2 is a strong intermediate partition 8, 
provided with two bearing sockets 9 in alignment with 
the bearing sockets 9 of the rotor itself. 
Two shafts 10 (FIG. 2), fixed to pinions 1, are rotat 

ably mounted in the sockets 9 and 9', and each of them 
carries an eccentric crank pin 12 (FIG. 3). If necessary, 
especially in the case of a longer cylinder 1, the shafts () 
may take the form of crankshafts, the small ends of which 
are seated in the sockets 13 at the end 3, as indicated in 
broken lines on FIG. 3. The shafts 10 are partially hol 
low in order to lighten them and also to serve as lubricant 
reservoirs. 
A fixed central pinion 14, fixed to a shaft 15 held with 

out room for play in the end of the cylinder, engages the 
two pinions 11 which therefore act as satellites. 

If the shaft 4 which controls the rotor 2 is turned, the 
wheels 11 and the shafts 10 are driven as a unit and these 
elements also have a secondary movement of rotation 
with respect to the rotor 2. 

According to an essential characteristic of the inven 
tion, these basic movements are applied to other elements 
designed to create or utilize the displacements of fluid 
under pressure. 
As may be seen on FIG. 3, there is a rather large 

cylindrical space in the rotor 2 between the partitions 3 
and 8. This space is partially filled by two mutually in 
dependent sector shaped pistons 16, the hubs of which 
are hinge shaped as shown at 7, in a conventional man 
ner, and which oscillate freely, but without play, about 
the central shaft 4 (see FIG. 1). 
The two sector shaped pistons each have a volume less 

than that of a half-cylinder. They are hollow and carry, 
where fluid-tightness is not necessary, certain recesses not 
shown in detail on the drawings. Small sealing strips 18 
and 19 freely seated in slots in the periphery and on the 
sides of the sectors insure the fluid tightness of the 
system. 
There is inside each piston a free space which is utilized 

to hold a connecting rod which is pivotally attached at 
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4. AS 

one end to the piston by means of the pin 20, and at the 
other end to the shaft 10 by means of the crank pin 12 
(see FIG. 1). 

Since the open space 21 (FIG. 1) between the two sec 
tor-shaped pistons is judiciously calculated, it is easy to 
understand the operation of the entire assembly. It has 
already been seen that the shaft 10 is rotatable in the 
Socket 9. If it is to be supposed first, in order to simplify 
the explanation, that the rotor 2 is stationary, the rotation 
of the shaft 10 and the eccentric crank pin 12 produces an 
alternating movement of the connecting rod 22 and conse 
quently an oscillation of the sector shaped piston 16 
about the shaft 4. The two connecting rods 22 act simul 
taneously in opposite directions, the radial walls of the 
pistons 16 approaching or moving away from each other 
at the same time, by reason of two explosions per revolu 
tion of the shaft 10, on opposite sides of a plane of sym 
metry AA, which is approximate because the lines of 
centers of the connecting rods do not always remain 
parallel for a kinematic reason on which it is not neces 
sary to linger. 

If the orifices 23 of the rotor are placed in the plane 
of Symmetry AA, they are always in communication with 
the variable chamber 21 between the radial faces of the 
Sector-shaped pistons. 
An intake and discharge of fluid thus takes place in 

each of the chambers 21 in response to a rather small rela 
tive displacement of the pistons 16 within the rotor 2 and 
about the central shaft 4. This is very important from 
the point of view of friction and the saving of wear on the 
apparatus at high speeds, as will hereinafter appear. 

But these relative and incomplete movements only pro 
duce pulsations, whereas the movement of the entire 
assembly permits the rotor to also serve as a distributor. 

In effect, since the pinion 14 is fixed, if the shaft 4, and 
the rotor 2, which is fixed thereto, are turned, the pinions 
11 and shaft 10 produce the relative movement just de 
Scribed and the sector-shaped pistons carry out their 
Strokes within the rotor as a consequence of two impulses, 
(one forward and one return) for each revolution of the 
assembly, in the case of a gear ratio of 1/1. 
A reduced pressure Zone is thus created at each half 

revolution of the rotor (see FIG. 1) and a zone under 
compression after another half revolution for one or the 
other of the two chambers between the piston faces. 

Then, as shown in FIGS. 1 and 4, two semi-circular 
grooves 24, 25 and inlet and outlet ports (26 and 27) in 
the fixed cylinder, serve to permit movement of the fluid. 
The Space available for the ports in the cylinder 1 is 

rather large, so that they may be easily arranged in a 
single circular line, but when the space between the par 
tions 3 and 8 is large enough, it facilitates high speed 
operation to improve the trajectory of the fluid by posi 
tioning one port 26’) near the partition 3, and the other 
(27) near the partition 8 (see FIG. 5). 
AS has hereinbefore been pointed out, the ratio be 

tween the fixed gear and the satellite pinions may vary, 
for example, from 1/2 to 1/1 to 2/1 or 3/1 according to 
the cycle desired in relation to the speed of the shaft 4, 
So as to obtain one, two, four or six strokes of the piston 
shaped sectors per revolution of the shaft 4 and the 
rotor 2. 
FIGS. 6 and 7 show, by way of example, an embodi 

ment of the invention in which two satellite pinions of 
the same diameter engage a fixed ring gear 29 having 
a base diameter twice that of the satellite pinions, thus 
yielding a ratio of 2/1. 

Since this reversible machine may be driver or driven, 
and utilize either liquid or gas, a judicious choice must be 
made in each case. 
For example, when used as a driving machine utilizing 

either liquid or gas, the 1/1 ratio permits the rotor 2 and 
shaft 4 to turn at an adequate speed, without requiring 
too rapid a movement of the sector-shaped pistons 16. 
A 3/1 ratio, on the contrary, permits a rather slow 
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Speed for the shaft 4 and a certain regularity in the driv 
ing torque, but is best Suited to operation on liquids. 
When used as a gas compressor or as a liquid pump, a 

1/1 ratio permits direct control by an electric motor with 
out excessive effects resulting from inertia. 
When controlled by a slow motor and used as a gas 

compressor, a 3/1 ratio between the fixed gear and the 
satellites may be indicated. 
The outlet ports in the rotor 2 and in the fixed cylinder 

1 must obviously be related according to the ratio adopted 
for the gears. 

It has already been pointed out that the pinion 14 
(FIGS. 2 and 3) is fixed but, in the case of certain ap 
plications of the machine, it may be desirable (in order 
to provide an optimum fluid flow and improve the effici 
ency) to displace the shaft 15 relative to the pinion 4 
through angular distance of 5 to 30 for example, by 
means of an exterior control member, fixed to the shaft 
15, which could then be called a semi-stationary shaft. 
The same procedure may be applied to the ring gear 

24, which is then allowed a little freedom of movement 
but no play, within the cylinder 1 (FIGS. 6 and 7) and 
angularly displaced by means of an exterior control mem 
ber. 
The motor shown on FGS. 8, 9 and 10 has the same 

general characteristics as the compressor and utilizes, as 
hereinbefore indicated, an operating cycle analogous to 
a two-stroke cycle, that is to say, the two pistons 31 com 
plete a single movement forward and back for each 
rotation of the rotor 32. This implies that the base diam 
eter of the satellite gears must be equal to that of the 
planetary pinion 34. The two periodically variable 
chambers positioned between said two pistons and dia 
metrically opposite each other each cooperate with the 
two ports 35 in the rotor 32. The immediate consequence 
of the adoption of this cycle is that the motor makes two 
explosions per rotation, which shows that with a single as 
sembly such as that shown the same regularity of torque 
is secured as with a four-stroke motor of the conventional 
four cylinder type. 
As shown on FIG. 8, the rotor has a cylindrical wall 32 

and three circular partitions 36, 37 and 38, the first two 
of which enclose the volume within which the pistons 
are displaced, and the last of which encloses the coin 
partment holding the gears 33 and 34. Each of these 
gears 33 is mounted on a crank shaft 39 carried in three 
bearings constituted by roller bearings 40, 4 and 42 
mounted respectively in the partitions 36, 37 and 38. On 
the crank pin 43 of each of the crank shafts 39 is pivot 
ally mounted a connecting rod 44, the other end of which 
is pivotally attached to a shaft 45 extending through the 
associated piston. 
The pistons 31, as hereinbefore indicated, comprise a 

centrally positioned hinge arrangement, shown on the 
figures at 3 and 32, through which passes a tubular men 
ber 46 fixed to the two partitions 36 and 37. Fluid tight 
ness between these pistons and the wall 32 of the rotor, 
and the walls 36 and 37, and between one piston and the 
other at the center, is obtained by means of spring-biased 
segments of rectilinear sealing strips. FIG. 9 shows espe 
cially at 47 and 48 the mounting of these segments. 
The motor shown on these figures is presumed to turn 

in the direction of the arrows 49 (FIGS. 9 and 10). It 
is also assumed that at starting the relative angular posi 
tion of the planetary gear 34 is such that the periodically 
variable chambers have their minimum volume when the 
corresponding ports 35 pass to the upper part of FIGS. 
9 and 10, and their maximum volume when these ports 
pass to the lower parts of said figures. 
As seen best on FIG. 10, the stator is provided with 

a port 50 in communication with the atmosphere, so that 
compression of the air in one of the chambers does not 
begin until the cooperating port 35 has passed beyond the 
upper end of said port 59. When these ports approach 
the upper part of the motor the air in the chamber reaches 
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6 
its maximum pressure and, as shown on FIG. 9, a port 
51 directs this air under high pressure toward the com 
bustion chamber, which comprises two concentric cas 
ings 52 and 53. The air passing through the space be 
tween these two casings 52 and 53 enters through the 
ports 54 in the upper part of the casing 53. A fuel in 
jector 55, shown on FIGS. 9 and 10, then sprays the fuel 
into the chamber where it is immediately ignited as a 
consequence of the temperature prevailing in the chamber 
as a result of the previous combustion. A spark plug 56 
is provided solely in order to provide for the starting 
ignition. 
While this explosion is taking place the port 35 moves 

until it is opposite the lower part of the casing 53 which 
terminates in a port 57. During the entire displacement 
of the port 35 while it is in registration with the length 
of the port 57, the variable chamber increases in size and 
consequently takes up a certain volume of the combustion 
gases under high pressure furnished by the explosion. 
Beginning at the end of the port 57, the cut off of these 
gases continues until one of the ports 35 comes into regis 
tration with the outlet port 58 (FIG. 10). 
As shown on FIG. 10, the outlet port 58 is positioned 

on the side of the partition 37, while the inlet port 59 
(FIG. 9) is near the opposite side of the rotor, and slight 
ly spaced therefrom, so that when the pressure of the 
gases within the chamber has fallen, fresh air drawn in 
through the inlet port 59 by means of a fan, not shown, 
drives the residual combustion gases out of the chamber, 
this scavenging occuring from one end of the chamber to 
the other by reason of the location of the ports 58 and 
59, already described in the preceding example. 
Then, when the ports 35 have passed beyond the posi 

tions in which they register with the passages 58 and 59, 
the corresponding chamber continues to expand, and 
draws in fresh air through the passages 60 and 61 posi 
tioned beyond the passage 59, the passages 62 and 63 
positioned beyond the passage 58 being, on the contrary 
blocked for reasons which will be hereinafter set forth. 
Once the ports 35 have passed their lower position corre 
sponding to a maximum chamber volume, one of these 
two ports again passes by the port 50 while the volume 
of the chamber begins to decrease and part of the air 
drawn in is ejected to the pressure free atmosphere 
through the port 50. The volume of air drawn in through 
6 and expelled through 50 has nevertheless served to 
cool the inner walls of the variable chamber. 
The cycle thus described continues naturally and in 

definitely, and the chamber diametrically opposite goes 
through the same cycle half a revolution later. In this 
way, twice a revolution, the combustion chamber re 
ceives compressed gas which mixes with the hot com 
pressed gases remaining from the preceding combustion, 
then a new injection produces a new evacuation of gases 
at high pressure, as previously indicated. The combus 
tion chamber thus functions like a pressure accumulator 
as Well as a temperature accumulator, thus eliminating 
all operational shocks and even permitting in certain cases 
a continuous injection of fuel, or at least, a less sharply 
defined injection than in conventional motors. 

According to another characteristic of the motor ac 
cording to the invention, the planetary gear 34, which has 
heretofore been fixed, is so mounted that it can turn 
through a certain angle while being biassed by a draw 
spring not shown. As seen on FIG. 8, this gear 34 is 
fixed to a central shaft 64, the end of which is fixed to 
the hub 65 of a circular member having a rim 66 con 
nected to its hub by the arms 67. This member can turn 
within the casing 68 extending from the stator 69. It is 
easy to see that the torque acting on this gear 34 tends 
to drive it in the same direction as the motor, that is 
to say, in the direction represented by the arrows 49, and 
that this torque increases with the speed of the motor, 
due to the inertia of the pistons, and with the compres 
sion ratio by reason of the work done by these pistons. 
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It is also seen that the rotation of the gear 34 in the 
direction of the arrow 49 shifts in the same direction the 
position corresponding to the minimum volume of the 
variable chamber, and which might be called by analogy 
with conventional motors "crank end dead center point.” 
The immediate consequence is that the fixed combustion 
chamber is displaced in the opposite direction relative 
to this dead center point, which amounts to advancing 
the ignition, which is automatically balanced as a func 
tion of the speed of the motor, provided only that the 
draw spring is properly calibrated. Another consequence 
of this automatic relative displacement is that the dis 
placement in the direction of the arrow 49 of the dead 
center point increases the angle subtended by the arc be 
tween the end of the port 50 and this dead center point, 
which amounts in the end to saying that this relative dis 
placement increases the displacement volume of the mo 
tor as well as the compression ratio, while the physical 
volume remains constant. 

It will thus be seen that, without any complicated mech 
anism, the motor achieves an automatic adjustment of the 
ignition advance, of the displacement volume, and the 
compression ratio, as a function of the speed of opera 
tion. This permits a substantial improvement in the 
efficiency at fractional power as compared with conven 
tional motors which merely permit adjustment of the 
compression ratio by throttling the gases. 

In practice, changes in the power of this motor may 
be obtained by varying the volume of the injection, and 
possibly by throttling, by means of a flutter-valve posi 
tioned over the orifice through which the port 50 opens 
into the atmosphere, but in this case the throttling works 
in a manner opposite to the conventional gas flutter valve 
since progressive closing of this valve corresponds to a 
simultaneous increase in the compression ratio and the 
displacement volume, and consequently in the power. 
On the other hand, an undesirable consequence of rela 

tive displacement in the direction of the arrow 49 from 
the dead center position resides in the fact that the expan 
sion stroke which does the work is shortened as the rela 
tive displacement increases, which should correspond to 
an increase in power. To compensate for this effect, the 
motor comprises, as shown on FIGS. 8, 9 and 10, a ro 
tating double-acting slide-valve 70, which when in one 
position, shown in section on FIG. 10 Successively opens 
the passage 62, closes the passage 58, opens the passage 
63 and closes the passage 62, the passages thus opened 
being in each case connected to the outlet through the pas 
sage 71. The position corresponding to injection, on the 
contrary, admits air under low pressure from the fan 
through the passage 72 and distributes it either to the 
three ports 59, 60 and 6 as previously envisaged, or de 
pending on its angular position, to the ports 60 and 61 
alone, or even to the port 61 alone. As seen in FIG. 8, 
the rotation of this rotating distributor 70 is directly con 
trolled by the rim 66 of the wheel shaped member fixed 
to the gear 34, this control being effectuated, for example, 
by means of a mechanism 73, comprising a pin 74 driving 
a fork 75. 

This mechanism turns the slide-valve 70 in the direc 
tion indicated by the arrows 76 on FIGS. 9 and 10 when 
the gear 34 and the member 66 turn in the direction indi 
cated by the arrows 49 on the same figures. It is easy 
to see that this rotation effectively produces the desired 
result, that is to say the progressive retardation of the 
exhaust and Scavenging actions, and this always in an 
absolutely automatic manner. 
A final improvement in the motor consists in making 

the stator 69 in two parts, by separating the upper part 
77 which is that against which the gas pressure is highest, 
and by providing this part 77 with automatic play taking 
up means. This means may be constructed as shown 
in FIG. 9 by joining the part 77 to the main body of 
the motor by means of screws 78 and 79 which pass 
through a stack of convex resilient washers 80 and 81 
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which have the effect of biassing the part 77 against the 
cylindrical portion 32 of the rotor. Moreover, between 
the members 77 and 79 on each side, or only on one side, 
it is possible to provide a sort of jack having a short 
stroke and comprising a piston and cylinder, or expan 
sible bellows, this jack being concentric with one of the 
screws 79 or beside one or both screws. Oil under pres 
sure, supplied by an auxiliary oil pump, supplies in par 
allel both this jack and an orifice 83, positioned in the 
wall of the member 77. This pressure serves to compress 
the Belleville washers 81 and separate the part 77 from 
the part 69, that is to say, to increase the play between 
the part 77 and the rotor. But this play permits oil to 
escape through the orifice 83, and thus reduce the pres 
sure in the jack 82. It is easily seen that a position of 
equilibrium is established in which the play between the 
rotor and the part 77 of the stator is constant and equal 
to an exactly determined value which may be regulated 
by controlling the supply of oil to the device. In like 
manner, compressed air could be used instead of oil under 
preSSure. 

Finally, a particularly useful characteristic of the em 
bodiment in question resides in the fact that the tubu 
lar member 46 comprises a V-pulley 84 adapted, for 
example, to drive the dynamo, the arms 85 of this pulley 
being shaped into fan blades so as to draw air into the 
annular chamber 86. This air escapes through the ori 
fices 87 in a steel jacket 88 which encloses the part of 
the stator subjected to high temperature and cools its 
exterior. This stator may advantageously be provided 
with vanes. Moreover the partitions 36 and 37 of the 
rotor are provided with a certain number of orifices 89 
and 90, suitably positioned, so that they do not open 
into the expansible chambers, and the orifices 89 posi 
tioned in the partition 36 are covered by cup-shaped 
vanes which withdraw air from the annular chamber 
86, where it is already under pressure and force it through 
the orifices 89 to ventilate the interior of the rotor and 
pistons, said air leaving through the orifices 90, thus 
ventilating the chamber containing the gears 33 and 34 
and leaving through the orifices 92 in the rotor and 93 
in the stator. 
The motor is completed by the customary elements 

such as a flywheel mounted on the output shaft fixed to 
the rotor and adding to the inertia of said rotor, a starter, 
a dynamo, ignition means for the starter, a fuel injec 
tion pump, an exhaust silencer connected to the passage 
7i, an air filter, and an auxiliary fan for drawing air into 
the passage 72. 
The motor so designed is, as has been seen, the equiva 

lent of a four cylinder, four-stroke motor, and is rela 
tively more efficient, especially by reason of the varia 
tion in swept volume and the use of direct injection, 
and is on the other hand much smaller and less expen 
sive because of its smaller number of parts, despite its 
automatic operation. 
On the other hand, it operates much more smoothly 

and regularly because of the reduction in alternating 
movements and is less subject to wear. 

It will of course be appreciated that the above de 
scribed embodiments, both the reversible compressor and 
the thermal motor, have been described purely by way 
of example and may be modified as to detail without 
thereby departing from the spirit of the invention. 

In particular, the direct injection may be replaced by 
preliminary carburetion in the usual manner, and the 
cycle described may be replaced by a four stroke cycle 
by changing the ratio of the gears so as to have two 
explosions per revolution. In this case, the two explo 
sions follow each other at a 90° interval, and it is pref 
erable to join together two groups which are relatively 
displaced at 180 so as to have a regular torque like 
that of a conventional 8 cylinder, 4 stroke motor. 
What is claimed is: 
1. A rotating machine of the expansible chamber type 
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comprising a fixed cylinder pierced by inlet and exhaust 
ports, a hollow rotor mounted to turn within said cylin 
der on a shaft coaxial therewith, said rotor being pro 
vided with at least two ports, each of which is posi 
tioned to register successively with said inlet and exhaust 
ports during each revolution of said rotor, at least two 
part-cylindrical pistons mounted within said rotor, said 
pistons defining between them and the walls of said rotor 
at least two expansible chambers communicating with 
said rotor ports, crank means rotatably mounted in said 
rotor, said pistons being rotatably connected to the crank 
portion of said crank means, and means for causing said 
crank means to rotate in said rotor as said rotor itself 
turns, said crank means causing said pistons to oscillate 
relative to said rotor while turning about the axis of 
said rotor in the same direction and at the same average 
speed as said rotor, said oscillation of said pistons in 
said rotor bringing their ends towards and away from 
each other to expand and contract said chambers. 

2. A machine as claimed in claim 1 comprising a 
combustion chamber in said cylinder outside said rotor, 
spaced ports in the wall of said chamber positioned to 
Successively communicate with the ports in said rotor as 
said rotor turns in said cylinder, ignition means in said 
chamber, and means for introducing fuel into said cham 
ber, one of said combustion chamber ports being posi 
tioned to receive compressed gas through said cylinder 
ports from said expansible chambers as said pistons con 
tract them, and the other of said combustion chamber 
ports being positioned to lead combustion products from 
Said combustion chamber into said piston chambers as they expand. 

3. A machine as claimed in claim 2 in which said 
means for causing said crank means to rotate in said 
rotor comprises satellite gears mounted on said crank 
means and a central gear engaging said satellite gears, 
and Said central gear is carried by and rotatable through 
only a limited angle with respect to said fixed cylinder, 
said machine also comprising means responsive to the 
torque exerted by said rotor for shifting said central gear 
through said angle, thereby effecting an advancement of 
the ignition, and resilient means biassing said central 
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gear toward a normal position relative to said fixed cyl 
inder. 

4. A machine as claimed in claim 3 comprising valve 
means actuated by rotation of said central gear, said 
valve means being movable to adjust the effective angul 
lar position of said exhaust port. 

5. A machine as claimed in claim 3 in which the di 
ameter of said central gear is equal to that of said satel 
lite gears. 

6. A machine as claimed in claim 2 in which said 
cylinder is provided with a pair of scavenging ports in 
addition to said exhaust and inlet ports, one of said 
Scavenging ports being also connected to a source of cool 
air, said machine also comprising means for urging said 
cool air through said expansible chambers when the ports 
in said rotor are opposite said scavenging ports. 

7. A machine as claimed in claim 2 comprising a 
further port in said cylinder which leads to the ambient 
atmosphere, said port being positioned at a point reached 
by said expansible chambers just after they have begun 
to contract, and adjustable throttling means for said port 
which serves to vary the compression ratio in said cham 
bers and consequently the power delivered by the ma 
chine. 

8. A machine as claimed in claim 1 in which said 
cylinder is made in a plurality of parts, said machine 
comprising pressure responsive fastening means connect 
ing said parts and means for applying the pressure of 
fluid leaking between said rotor and cylinder to said 
pressure responsive means, so that any increase in the 
play between the rotor and cylinder results in an increase 
in the pressure exerted by said fastening means. 

9. A machine as claimed in claim 1 in which said 
crank means lie mainly within said pistons. 

References Cited in the file of this patent 
UNITED STATES PATENTS 

1,458,641 Cizek ----------------- June 12, 1923 
2,413,590 Snyder ---------------- Dec. 31, 1946 

FOREIGN PATENTS 
28,511 Great Britain ------------------ 1910 


