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6 Claims. (Cl. 123-1) 
My present invention relates to rotary radial-piston ma 

chines and, more particularly, to radial-piston internal 
combustion engines. 

Radial-piston or radial-vane internal-combustion en 
gines are known wherein at least two pairs of diametrical 
ly opposite radial vanes are secured to common shafts and 
constitute double-vane pistons rotatable concentrically 
within a common cylinder, yet such machines generally 
have heretofore been equipped with complicated linkages 
for the necessary relative angular displacement of the two 
pairs of vanes. These linkages, adapted periodically to 
enlarge and contract the chambers formed between the 
two pistons, usually were sliding-crank devices of inordi 
nate complexity involving considerable power losses ow 
ing to sliding friction between the crank elements, there 
by resulting in the deterioration and severe wear of the 
slidingly engageable crank parts. Moreover, devices in 
corporating the sliding-crank linkages were unable to gain 
wide-spread acceptance owing, at least in part, to the in 
efficiency of such linkages and the resulting kinematic 
relationship between the two double-vane pistons designed 
alternately to accelerate and to brake the two pistons for 
periodic enlargement and contraction of the working 
chambers of these devices to the requisite extent. The 
output of sliding-crank rotary-piston machines was, there 
fore, often pulsating and unsuitable for many purposes. 

Furthermore, it is well known that the efficiency of 
prime-mover . machines (e.g. internal-combustion and 
vapor-expansion engines) and energy-consuming ma 
chines (e.g. pumps and compressors), which operate with 
a compressible working fluid, is limited both by the di 
mensions of the inlet and outlet apertures for the fluid 
and by the volume swept out by the piston or pistons upon 
the expansion and contraction of the working chambers. 
Conventional reciprocable-piston compressors, pumps and 
engines are typical of machines whose efficiency is so 
limited. 

It is, therefore, the principal object of the present in 
vention to provide a machine operating with a compress 
ible fluid adapted to obviate the above-mentioned dis 
advantages of hitherto existing machines. 
A more specific feature of the invention is to provide a 

radial-vane internal-combustion engine having a relatively 
uncomplicated linkage between the rotating pistons and 
adapted to operate with high efficiency and excellent fuel 
economy. - - 

The above objects are realized, in accordance with the 
invention, by a machine comprising a common cylinder 
for at least two concentric pistons each having at least 
one or a plurality of angularly spaced radial vanes, 
preferably a pair of diametrically opposite vanes, ad 
jacent vanes respectively belonging to the two pistons 
and forming between them a working chamber while be 
ing rotatable relatively to the cylinder, and a control link 
age interconnecting the pistons for relative angular dis 
placement about their common axis to contract and en 
large periodically the working chamber or chambers; the 
control linkage comprises a planetary gear rigidly con 
nected with one of the pistons and meshing with a sun 
gear coaxial with the shafts thereof, and a connecting rod 
eccentrically journaled to the planet gear and pivotally 
connected to the other piston. Thus, upon a relative 
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rotation of the planet and sun gears, the two pistons will 
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be angularly reciprocated toward and away from one 
another to expand or contract the aforementioned work 
ing chambers. During the expansion of one of the cham 
bers, therefore, a working fluid (e.g. a combustible mix 
ture or a gas to be pumped) may be drawn into the cham 
ber which, during the subsequent contraction thereof, is 
compressed and ignited or expelled under pressure there 
from. 

Advantageously, the two sets of radial vanes are rigid 
with respective shafts journaled for rotation relative to 
the stationary cylinder and the planet gear, each shaft 
being provided with a respective radially extending guide 
member or arm. One of the arms carries the planet 
wheel, which is rotatably journaled thereto, whereas the 
free extremity of the other arm is pivoted to the connect 
ing rod. The planet wheel is preferably assigned to the 
leading piston, i.e. the piston whose vanes form the lead 
ing surfaces of the working chambers as the latter rotate 
together with both pistons about their common axis, the 
connecting rod having its pivot eccentrically located so 
that the radially outward extremities of the arms are sep 
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arated by a maximum distance when a working chamber 
is in the vicinity of the fluid inlet to the cylinder and by 
a minimum distance when the chamber is angularly dis 
placed to a predetermined location of maximum com 
pression of the fluid therein. Moreover, the eccentric 
pivot should be so positioned that, upon the ignition or 
expansion of a gaseous fluid in the working chamber at 
the location of maximum compression, a torque will be 
exerted upon the planet gear tending so to rotate it in en 
gagement with the sun gear that the arm carrying the 
planet gear is displaced in the sense of rotation of the 
pistons about their axis upon an increase in the fluid pres 
Sure within this chamber tending to separate its two piston 
vanes. There is, therefore, substantially no tendency for 
the leading piston, which is advantageously connected 
to a suitable load, to be slowed in its rotation relative to 
the cylinder while the working chambers are alternately 
eXpanded and contracted. The kinematic disadvantages 
of conventional rotary-piston machines are thus obviated 
by the aforedescribed construction according to the in 
vention wherein the control linkage, although relatively 
simple, may be extremely strong and is highly efficient in 
its operation. 
According to a more specific feature of the invention, 

the leading double-vane piston is of relatively large mass 
and may be constructed from a material having a relative 
ly large specific gravity (e.g. cast iron) so as to have a 
large momentum whereas the trailing piston is con 
structed from a material having a low specific gravity 
(e.g. an aluminum or other light-metal alloy) and has a 
relatively small momentum. The leading piston, there 
fore, serves as a flywheel and rotates with a substantially 
uniform speed while the trailing piston, coupled to it via 
the control linkage, rotates together therewith at alter 
nately slightly higher and lower speeds whereby the work 
ing compartments are periodically expanded and con 
tracted. 

Still another feature of the invention resides in the pro 
vision of means for rotating the sun wheel relatively to 
the cylinder, thereby advancing or retarding the contrac 
tion of a working chamber and shifting the location in 
the angular path thereof at which maximun compression 
is attained. If the cylinder is provided with, say, a 
spark plug for igniting a compressed combustible mixture 
within a working chamber, the degree of compression 
or the so-called ignition point of the fluid therein as 
the chamber Sweeps past the spark plug may be regulated 
by angularly adjusting the sun gear. Silimarily, the de 
gree of expansion and contraction of the working cham 
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bers as the latter sweep past the inlet and exhaust ports 
may also be adjusted. 
To achieve effective utilization of the volume of the 

working chambers in the face of different operating con 
ditions (e.g. different fuel types, humidity and tempera 
ture conditions) and to permit ready adjustment of the 
compression ratio (i.e. the ratio of the maximum volume 
of a working chamber to its completely contracted vol 
ume), I provide means for varying the maximum and 
minimum distances between the radially outward ends 
of the arms secured to each of the double-vane pistons. 
Advantageously, such variation may be carried out with 
the aid of means for increasing or decreasing the effective 
length of the connecting rod linking the two arms, the 
connecting rod then being provided with a telescopable 
extension, turnbuckle or the like for effecting the length 
ening or shortening thereof. The effective length of the 
connecting rod may also be adjusted by regulation of 
the distance of its eccentric pivot from the axis of the 
planetary gear. 
The control linkage, according to another feature of 

the invention, comprises means for periodically increas 
ing the effective length of the connecting rod as the pis 
tons rotate relatively to the cylinder whereby the normal 
ly limited volume of the working chambers may be in 
creased in the vicinity of the inlet, thereby providing ad 
ditional suction for the aspiration of a power fluid into 
the chambers, and the volume of the chambers in the 
region of the spark plug may be decreased by an equiva 
lent amount to increase both the compression ratio and 
the operational efficiency of the machine. The connect 
ing-rod linkage then may comprise a pair of connecting 
rod members, one of which is eccentrically pivoted to 
the aforementioned planet gear of the leading piston and 
is journaled to a follower planet wheel, which also en 
gages the sun gear, while the other connecting-rod mem 
ber is eccentrically pivoted to the follower or secondary 
planet gear and is journaled to the radial arm of the 
trailing piston. The follower gear thus periodically 
lengthens and shortens the effective length of the linkage 
constituted by the connecting-rod members as the two 
pistons rotate in the same sense relative to the cylinder. 
The above and other objects, features and advantages 

of the instant invention will become more readily appar 
ent from the following description, reference being made 
to the accompanying drawing in which: 

FIGS. 1-4 are cross-sectional views of a machine em 
bodying the invention, taken along the line I-I of FIG. 
7, diagrammatically illustrating successive piston phases 
in the operation thereof; 

FIGS. 1A-4A are cross-sectional views, taken along the 
line IA-LA of FIG. 7, diagrammatically illustrating 
the positions of the control linkage and corresponding, 
respectively, to FIGS. 1-4; 
FIGS. 5 and 6 are views similar to FIGS. 1-4 of a 

machine according to another embodiment of the inven 
tion; 

FIGS. 5A and 6A are views similar to FIGS. 1A-4A 
and corresponding respectively to FIGS. 5 and 6; and 

FIG. 7 is a cross-sectional view along an axial plane 
through the machine of FIGS. 1-4 with the pistons and 
control linkage substantially in the positions illustrated 
in FIGS. 3 and 3A. 

In FIGS. 1-4, 1A-4A and 7 I show a cylindrical hous 
ing 1, which may be water-cooled in the conventional 
manner, provided with an inlet 2 for a combustible mix 
ture 3 (e.g. a mixture of gasoline and air received from 
a carburetor) and an outlet 4 for exhaust gases, angularly 
offset from the inlet 2. The latter and the outlet 4 are 
provided with suitable valve means such as the slide valve 
2 shown at the inlet 2 in FIG. 7. The cylinder housing 
1 is also provided with a spark plug 6 at a location angu 
larly offset from both the inlet 2 and the outlet 4 and 
arranged therebetween so as to lie beyond the inlet in 
the sense of rotation of a leading piston 8 and a trailing 
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A. 
piston 7 journaled within the cylinder. The double-vane 
pistons 7 and 8 are formed with respective sector-shaped 
radial vanes 7, 7' and 8, 8', which extend axially sub 
stantially the full length of the cylindrical chamber en 
closed by the housing 1 and just clear the peripheral and 
terminal walls thereof. 
with sealing strips 9, bearing upon the inner surfaces of 
the closed cylindrical housing , which extend longitu 
dinally along the curved outer surfaces of the sector 
shaped vanes and radially along the flat end surfaces of 
these vanes confronting the terminal walls ia and 1b of 
the housing 1. 
The vanes 7 and 7' are diametrically opposite and 

rigid with a hollow shaft 10 projecting axially from the 
terminal wall a of the housing , a radially extending 
guide arm ; being secured to the projecting extremity 
10' of the shaft 16. To reduce possible strain on this 
arm, its radially outward or free end E’ carries a plane 
tary idling gear 12 which meshes with a sun gear 16 co 
axial with the cylinder housing 1 and the shaft 10. The 
diametrically opposite vanes 8 and 8' of rotary piston 
8 are secured to the boss-portion 3b of a stepped shaft 
13 whose portion 13a of reduced diameter passes co 
axially through the hollow shaft 50 and forms a pro 
jection 3' extending axially beyond the shaft 10. The 
latter is journaled for rotation relatively to the shaft 13 
upon a pair of axially spaced roller bearings 10a and 10b. 
A radial arm 14 is rigid with the projecting extremity 
13' of the leading-piston shaft 13 and carries, at its outer 
end E4', a freely rotatable leading planet gear 15 which 
will be further described hereinafter. 
The hollow shaft 10 and the boss 3b of shaft 13 ex 

tend each over substantially half of the length of the 
cylinder chamber 1 and are co-extensive so that the vanes 
7' and 7', secured to the shaft 10, axially overlie the boss 
3b while the vanes 3' 8' similarly overlie the shaft 10. 
The limited clearance between the inner surfaces of each 
set of cantilevered vanes and the shaft carrying the other 
set thereon is blocked by longitudinally extending strips 
9. (FIG. 7) of sealing material on the undersurface of 
each vane. 
The vanes 7', 7', 8' and 8' subdivide the cylinder 

chamber 1" into a pair of diametrically opposite working 
chambers A and B and a pair of supplemental or non 
working chambers C and D, the latter communicating 
with each other and being open into the atmosphere so 
that, upon a relative displacement of the two sets of piston 
vanes, there will be no substantial build-up of pressure 
in chambers C and D. To this end, the vanes 7 and 7' 
are formed with bores 7a opening into the chambers C 
and D (as shown for the chamber C in FIG. 7) which 
intercommunicate via a longitudinal channel 7b. The 
channels 7b in each vane 7, 7' are connected via bores 
7c in the hollow shaft 16 with the common annular space 
10c between the shaft portion 13a and the hollow shaft 10 
surrounding it. The annular space 10c communicates 
with the atmosphere via a plurality of angularly spaced 
bores 10d in the projection 10' of the shaft 10. A power 
take-off gear 40 is fixed to the projecting end 13' of shaft 
13 whereby the latter may be connected to a load, while 
a cam 41 is carried by the other end of the shaft to operate 
the fluid-controlling slide valves (e.g. valve 2') and to 
fire the spark plug 6 via a conventional, schematically 
illustrated valve linkage 42 and a spark controller 43. 
The cam 4 is adapted to close the valves as the chambers 
C and D sweep past the inlet 2 and the outlet 4, thereby 
preventing the escape of either the combustible mixture 3 
or the exhaust gas 5 (FIG. 4) into the atmosphere via 
these chambers. 
The sun gear 16, while normally stationary relatively to 

the cylinder housing , is connected thereto via counter 
sunk screws, one of which is shown at 44, which engage 
arcuate grooves in the gear 6 and permit it to be angu 
larly adjusted relatively to the cylinder upon a loosening 
of the screws. For a four-cycle engine having two work 

The vanes are each provided 
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ing chambers as illustrated, the diameter of the sun gear 
16 should be twice that of the planet gear 15 engaged 
thereby which in turn, for convenience, may equal in size 
the idler gear 12 so that each working chamber will be 
expanded and contracted twice during each revolution of 
the rotary pistons. 
The planet gear 15, whose guide arm 4 is rigidly con 

nected with the leading double-vane piston 8, is fixed to 
a crank 18 whose free extremity 18' forms an eccentric 
pivot for one end 19' of an elongated connecting rod 19. 
The other end 9' of the latter is swingably connected to 
the outer extremity 1" of the guide arm 11 secured to the 
trailing piston 7. Thus, upon rotation of the leading pis 
ton 8 and the planet gear 15 connected thereto, the latter 
periodically displaces the trailing piston 7 relatively to 
the piston 8 to expand and contract the working chambers 
A and B. - 
The operation of the engine illustrated in FIGS. 1-4 

and 7 will now be described with particular reference to 
the several positions of the control linkages, as illustrated 
in FIGS. 1A-4A which correspond to the positions of the 
working chambers shown in FIGS. 1-4, respectively. As 
indicated in FIGS. 1 and 1A, the initial phase of the four 
cycle engine is an aspiration of the combustible mixture 3 
into the compartment A. Assuming that an initial rota 
tion has been imparted to the pistons 7 and 8 in a clock 
wise sense (arrows 20) by means of a conventional starter 
motor, the sectoral working compartment A is swept past 
the inlet 2 whose valve 2' has been opened by the cam 41. 
Simultaneously, the clockwise-rotating planet wheel 5, 
meshing with the relatively stationary sun wheel 16, an 
gularly displaces its crank 18 toward an initial dead-center 
position wherein the crank and the connecting rod 19 
pivoted thereto are aligned and the outer extremities 11" 
and 4 of arms it and 14 are separated by a maximum 
distance (i.e. the sum of the lengths of the crank 18 and 
the connecting rod 19). The vanes 7' and 8' are thus 
progressively separated, thereby expanding the working 
chamber A as it sweeps past the inlet 2 to aspirate, say, 
a gasoline-air mixture from a carburetor into the chamber. 

Continued rotation of the double-vane pistons 7 and 8, 
to displace the working chamber A containing the com 
bustible mixture 3 through an angle of about 90, rotates 
the planet wheel 5 and its crank 18 past the initial dead 
center position, as indicated in FIGS. 2 and 2A, whereby 
the distance between the ends 1 and 14 of the arms 1: 
and 4 progressively decreases to reduce the volume of 
the working chamber A and to initiate compression of the 
power fluid therein. Further rotation of the pistons and 
their chamber A through an additional 90 (FIGS. 3 and 
3A) displaces the chamber A past the spark plug 6 which 
initiates combustion of the mixture contained therein. 
Prior to ignition, however, the crank 18, rotated by the 
planet gear 5, has been displaced past its secondary dead 
center position, offset by an angle of 180 from the initial 
dead-center position, wherein the crank 8 and the con 
necting rod 19 extend parallel to each other in a common 
plane and the arms 11 and 14 have reached a position of 
closest approach whereby the chamber A has been con 
tracted to its minimum volume. Ignition of the mixture 
within chamber A when the linkage is in the position 
shown in F.G. 3A results in an explosive increase in the 
pressure within this chamber which, on the one hand, 
applies torque directly to the piston 8 tending to rotate 
in the direction of arrows 20 and, on the other hand, ap 
plies an oppositely effective torque to the trailing piston 7 
which is transformed via arm 1 and connecting rod 19 
into a torque effective to rotate the crank 18 and its planet 
gear 5 in a clockwise sense and to convert the rearwardly 
acting force of the expansion of the gases within chamber 
A into forces tending to displace the piston 8 in the clock 
wise direction, thereby also entraining the piston 7 against 
the countervailing forces acting thereon. The power of the 
fuel combustion is thus transformed into a rotation of the 
shaft 3 to drive the load and provides the momentum 
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6 
necessary for the compression of a new supply of power 
fluid which, simultaneously with the expansion of cham 
ber A, is aspirated into the concurrently expanding cham 
ber B. 
The chamber A, upon a further rotation of about 90 

(FIGS. 4 and 4A), sweeps past the outlet 4, whose valve 
(not shown) has opened, while the crank 18 is again 
rotated past its initial dead-center position (shown in FIG. 
4A) as the volume of compartment A is reduced to force 
the exhaust gases 5 therefrom. Continued rotation of the 
chamber A through an angle of about 90 returns it to 
the vicinity of the inlet 2 whereupon expansion of the 
chamber again aspirates the combustible fluid into it to 
continue the cycle of operation. While chamber. A pro 
ceeds through the four-stroke phases of aspiration of fuel 
into the chamber, compression of the fluid therein, ignition 
of the compressed fluid and consequent expansion of the 
chamber to do work and to expel the exhaust gases there 
from, chamber B, diametrically opposite chamber A, pro 
ceeds through the identical sequence of phases in a cycle 
offset by an angle of 180° from that of chamber. A so that 
it is in a state of compression while chamber A is in a state 
of expansion and vice versa. Thus, two complete cycles 
of operation are accomplished upon a single revolution of 
the pistons 7 and 8. 

... it will be understood that although the invention has 
been specifically described with reference to a single pair 
of working chambers (A and B), the principles set forth 
are equally applicable to additional sets of working cham 
bers. The chambers C and D may, for example, be used 
as working chambers in a two-stroke cycle, in which 
case there would be no interconnection between these two 
chambers or communication thereof with the atmosphere. 
The present system, which has substantially no limita 

tions as to the dimensions of the working chambers and 
the inlets and outlets, may be used with only minor modi 
fication as a diesel engine. Thus, the spark plug 6 may 
be replaced with a fuel injector operable when air within 
a working chamber is compressed to the ignition tempera 
ture of the fuel whereupon the latter is injected into the 
compression chamber. Angular adjustment of the Sun 
wheel 16 relative to the cylinder permits the compres 
sion ratio and the ignition point of the fuel mixture within 
the working chamber to be varied to suit any desired 
fuel. Moreover, the surfaces of the double-vane pistons 
7 and 8 defining the working chambers A and B may be 
suitably profiled to produce any desired compression and 
ignition conditions within the chamber. 

While the invention has been found to be particularly 
suitable for internal-combustion engines, it is also possible 
to operate the double-vane rotary-piston machine herein 
disclosed with a passive power fluid such as steam, with 
omission of spark plug 6, or to use the machine as a 
compressor, supercharger or pump. Furthermore, with 
any type of motive fluid, one may immobilize the arm 
14 instead of the cylinder 1 whereupon the gear 15 will 
rotate the gear 16 and the cylinder housing 1 secured 
thereto to operate a load connected to this housing. 
When, however, the pistons 7 and 8 rotate, as described 
above, the leading piston 8 is advantageously constructed 
from a material, such as cast iron, having a relatively 
high specific gravity so that the momentum of this piston 
produces a uniform rotation of the load shaft 13. The 
trailing piston 7 should then be constructed from a sub 
stantially lighter metal so that it may be readily recipro 
cated relatively to the uniformly rotating piston 8. 
To permit a simple adjustment of compression ratio of 

the working chambers, the connecting rod 19 may com 
prise means, such as a conventional turnbuckle, for 
lengthening or shortening it. I have found, however, 
that it is preferable alternately to lengthen and shorten 
the connecting-rod linkage periodically, thereby increas 
ing the volume of the working chamber when the latter 
is aspirating the combustible mixture into it and addition 
ally compressing the fluid therein at its location of maxi 
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mum pressure. In FIGS. 5, 6 and 5A, 6A. I show a con 
necting-rod linkage having a periodically variable effective 
length and comprising two connecting-rod members 19a 
and £9b. Rod member 19a is pivoted to the radial arm 
11 of piston 7 and eccentrically journaled at 2a to a 
planet wheel 12c. The latter is rotatably carried at the 
outer extremity of a radial arm a2b freely swingable 
concentrically with the shafts 0 and 3. Rod member 
59b is pivoted at one extremity to the arm 12b coaxially 
with the planet gear 12 and, at the other extremity, to 
the crank 18 secured to the planet gear 15 which is secured 
via arm 14 to the leading piston 8 and, like the planet 
gear 12c, meshes with the sun gear 16. The eccentric 
12a is adjustable relative to the axis of gear 12c whereby 
its throw may be varied. 
As indicated in FIGS. 5 and 5A, which show the work 

ing chamber and the linkage in a position just prior to the 
ignition of the fuel 3, and FIGS. 6 and 6A, which show 
the chamber and linkage in the condition of maximum 
expansion of the chamber, the eccentric 12c periodically 
varies the effective length of the linkage 19a and 19b to 
increase the volume of the chamber upon the aspiration 
of a power fluid into it (FIGS. 6 and 6A) and to decrease 
the volume thereof during compression of the fluid prior 
to ignition thereof (FIGS. 5 and 5A). This construction, 
while permitting operation through the phases of the four 
cycle sequence previously described, affords the possibility 
of using extremely large compression ratios with or with 
out concurrent alteration of the capacity of the chambers. 
The invention as described and illustrated is believed 

to admit of many modifications and variations deemed 
to come within the ability of persons skilled in the art 
and considered to be included in the spirit and scope 
of the invention as claimed. 

I claim: 
1. In a machine operable with a compressible fluid, in 

combination, a generally cylindrical housing provided with 
an inlet for said fluid and an outlet for said fluid angu 
larly offset from said inlet, a pair of radial pistons jour 
naled within said housing on the axis thereof for relative 
angular displacement about said axis, said radial pistons 
defining a working chamber within said housing succes 
sively registrable with said inlet and said outlet, and 
linkage means interconnecting said pistons for angularly 
reciprocating at least one of them relatively to the other, 
thereby periodically enlarging and contracting said cham 
ber, said linkage means includes a sun gear secured to 
said housing coaxially with said pistons, a planet gear 
meshing with said sun gear rotatably connected to one of 
said pistons, connecting-rod means articulated eccentri 
cally to said planet gear for pivoted motion about an 
axis offset from the axis of said planet gear by a distance 
less than the radius thereof and to the other of said 
pistons, and adjustment means for varying the effective 
length of said connecting-rod means, said adjustment 
means including a further planet gear meshing with said 
Sun gear for periodically varying the effective length of 
said connecting-rod means, said connecting-rod means in 
cluding a pair of rod members articulated to said arms 
and an eccentric carried by said further gear interposed 
between said rod members. 

2. In an internal-combustion engine, in combination, a 
generally cylindrical housing provided with an inlet for a 
compressible combustible fluid and an outlet for said fluid 
angularly offset from said inlet, a pair of radial pistons 
journaled within said housing for concurrent rotation in 
the same Sense and for relative angular displacement 
about said axis, said radial piston defining at least one 
Working chamber within said housing successively regis 
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8 
trable with said inlet and said outlet and including a lead 
ing piston and a trailing piston, and linkage means inter 
connecting said pistons for angularly reciprocating at 
least one of them relatively to the other, thereby periodi 
cally enlarging and contracting said chamber, said linkage 
means including a sun gear secured to said housing co 
axially with said pistons, a planet gear meshing with said 
Sun gear rotatably connected to said leading piston, and 
connecting-rod means articulated eccentrically to said 
planet gear and to said trailing piston, said connecting-rod 
means including a first rod member eccentrically jour 
naled at one of its extremities to said planet gear, a fur 
ther planet gear. meshing with said sun gear journaled at 
the other extremity of said first rod member, and a second 
rod member journaled at an eccentric pivot to said further 
planet gear and articulatedly connected to said trailing 
piston whereby the effective length of said connecting 
rod means is periodically increased and decreased upon 
rotation of said pistons. 

3. The combination according to claim 2, further com 
prising means for adjusting the throw of the eccentric 
pivot carried by said further planet gear. 

4. A machine operable with a compressible fluid, com 
prising a generally cylindrical housing provided with an 
inlet for said fluid and an outlet for said fluid angularly 
offset from said inlet, at least two pistons coaxially jour 
naled within said housing for concurrent rotation in the 
same sense and for relative angular displacement about 
their common axis, each of said pistons comprising a 
pair of diametrically opposite radial vanes forming with 
the vanes of the other of said pistons at least two diametri 
cally opposite generally sectoral working chambers suc 
cessively registrable with said inlet and said outlet, two 
coaxial shafts rigidly secured to each of said pistons, re 
spectively, and projecting axially from said housing, each 
of said shafts being formed with a respective radially 
extending arm outwardly of said housing, a sun gear 
Secured to said housing coaxially with said shafts, a planet 
gear journaled on one of said arms and meshing with 
said sun gear, connecting-rod means articulated eccentri 
cally to said planet gear and to the other of said arms, 
thereby angularly reciprocating at least one of said pistons 
relatively to the other and periodically expanding and 
contracting said chambers, and means for periodically 
varying the effective length of said connecting-rod means 
including a further gear meshing with said sun gear and 
displaceable about the periphery thereof, said connecting 
rod means including a first rod member eccentrically 
pivotably connected to said further gear and articulated 
to one of said arms and a second rod member articulated 
to the other of said arms and to said further gear. 

5. A machine according to claim 4, further comprising 
an idler gear meshing with said sun gear and journaled 
to an outer extremity of said other arm for supporting 
Sale. 

6. A machine according to claim 4 wherein said planet 
and sun gears have a tooth ratio of 1:2. 
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