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ROTARY ENGINE 

The toroidal cylinder rotary engine is a new mechani 
cal arrangement which allows practicing therewith the 
known Otto, Diesel, and semi-Diesel or Sabathe cycles, 
said arrangement also being useful as an impeller, suc 
tion, or fluid compression pump. 
As with other rotary engines, the best known of 

which is the Wankel engine, it has over conventional 
engines the huge advantage of doing away with the 
need of converting reciprocating motion into uniform 
circular motion, thus avoiding all the mechanical com 
plications and efficiency losses such operation implies. 

Specific advantages of this engine worthy of note in 
clude: sealing of combustion chambers is relatively sim 
ple; high torque at low revolutions; reduced weight? 
power ratio; modification of the compression ratio is 
possible without substantial changes in the engine; and, 
finally, the engine's remarkable mechanical simplicity. 

The present invention has an object a rotary engine 
comprising a toroidal cavity housing therewithin four 
pistons oppositely joined in pairs, by means of respec 
tive piston carrying discs coplanar with said toroidal 
cavity; the first pair of pistons, called leading pistons, 
are linked through the corresponding piston-carrying 
disc to a first shaft, normal to the toroidal cavity plane, 
the axis of which passes through the center of symme 
try of said toroidal cavity; this first shaft carries, 
mounted on one end thereof, an inertia flywheel, so 
that the assembly that includes the flywheel, the first 
shaft and corresponding piston-carrying disc rotates 
with an approximately uniform circular motion around 
the axis of the first shaft, once the engine has been 
started, the first shaft leading the uniform movement to 
a housing, called “control box', wherein by means of 
a connecting rod and jointed arms mechanism regular 
ity of said movement is altered, resulting movement 
being transmitted at the outlet of said box to the second 
pair of pistons, designated as "trailing pistons', by 
means of a second shaft, coaxially disposed relative to 
the first shaft, and the second piston-carrying disc, so 
that the pair of trailing pistons will follow the leading 
pistons continuously changing the position relative 
thereto, between a maximum distance position and a 
maximum closeness position. Thus four variable vol 
ume chambers are defined, of which the two opposed 
chambers located between the leading pistons (linked 
to the flywheel) at the front and the trailing pistons (re 
ceiving movement from the box) at the back, are used 
to perform said cycle. Expansions and contractions of 
each chamber always occur at the same section of the 
toroidal cavity, enabling inlet and outlet port means to 
be located, said parts being uncovered when each 
chamber registers with the cylinder sector in question. 
It is also possible to conveniently locate the spark plugs 
or injectors, according to the cycle adopted, in accor 
dance to the number of strokes per cycle and with the 
number of cycles per revolution. 

In four-stroke engines, while admission is taking 
place in one chamber, combustion occurs in the other 
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2 
tion, transferring it to the flywheel, while the pair of 
trailing pistons must be prevented from receding within 
the cylinder; during the compression stroke, the trailing 
pistons must advance their run relative to the leading 
pistons, against the resistance opposed by the mixture 
confined within the chamber. As a consequence of the 
above, and due to the trailing pistons being linked to a 
lesser inertia assembly, the pair of trailing pistons will 
always tend to retard their run relative to the leading 
pistons; this effect is used in the control box, within 
which two pairs of diammetrically opposed arms are 
housed, each pair being radially linked to one of said 
coaxial shafts, which independently relate them with 
the two pairs of pistons. 
Since the trailing pistons tend to retard their run rela 

tive to the leading pistons, the arms linked to the sec 
ond shaft will always tend to modify in the same direc 
tion the angle they form with the arms linked to the first 
shaft. The free end of each arm is jointed to a connect 
ing rod and, in turn, the free end of each connecting 
rod corresponding to each arm connected to the sec 
ond shaft is jointed with the free end of the connecting 
rod corresponding to one of the two arms linked to the 
first shaft in a manner such that two rhomboids having 
pivoted vertices are formed, symmetrical relative to the 
axis of the shafts, each of said rhomboids having as 
sides an arm linked to the first shaft, an arm linked to 
the second shaft, and two connecting rods. Particularly, 
the outer vertex in each rhomboid will enjoy freedom 
of movement in a direction depending on length of 
arms and connecting rods, that can be defined as ap 
proximately radial. If said joint is forced to move in one 
or other direction, the angle defined by the arms linked 
to the first shaft and the one defined by the arms linked 
to the second shaft and consequently the relative posi 
tion of the pistons will be altered. As said angle tends 
to change in only one direction while the engine is run 
ning, each of the outer joints will tend to shift in one di 
rection only, so that by placing a closed guiding con 
tour in the path of the outer joint it is possible to con 
tinuously control the distance separating said joint 
from the axis of the coaxial shafts and, consequently, 
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and when the first is effecting compression, in the sec 
ond one exhaust is being accomplished. In two-stroke 
engines both chambers work in parallel. During the fir 
ing stroke the pair of leading pistons (linked to the 
flywheel) must receive the power developed by reac 
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the angle between the arms and the relative run of the 
two pairs of pistons. Said guiding contour may consist 
in a bearing mounted on the pin of each outer joint the 
displacement of which it is desired to control, rolling on 
the surface of a closed roller track, or else may consist 
in a pinion mounted on the same pin and engaging a 
closed rack, the parameters of the primitive circle 
being identical in both cases and calculated to perma 
nently control the volume of the chambers. The arms 
linked to the pair of leading pistons through the first 
shaft should be longer than those linked to the pair of 
driven pistons through the second shaft, so that the re 
sultant of the actions they exert on the outer vertex of 
the rhomboid, through the respective connecting rods, 
has a direction allowing the freely rotating element to . 
run along the guiding contour in the single direction of 
rotation. 
By inserting revolution converter means on the coax 

ial shafts, between the toroidal cavity and the control 
box, it is possible to multiply the number of two- or 
four-stroke cycles described for each revolution of the 
chambers, in which case as many admission and ex 
haust conduits shall have to be opened and as many 
spark plugs or injectors placed as complete cycles are 
effected for each revolution of the chambers. 
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The couple of chambers defined between the trailing 

pistons at the front and the leading pistons at the back, 
called "counterchambers,' may be employed as super 
charging or scavenging pumps, in which case fresh air 
inlet conduits are opened, as well as conduits suitably 
communicating the counterchambers with the cham 
bers, this operation being controlled by means of a 
mechanism comprising valves, springs and a ribbed 
plate for controlling opening and closing of valves, ro 
tary movement of said plate being derived from the first 
shaft. 
Sealing of the combustion chambers is effected by 

means of conventional rings mounted on the pistons, 
plus a set of three circular packing gland rings, inserted 
between the two piston-carrying discs and between 
these and the block. These rings are forcefully retained 
against the discs, so that escape of gases towards the 
shaft housing is prevented. 
Three embodiments of the subject invention will be 

described hereinafter, with the sole purpose of graphi 
cally exemplifying the operating principle, nowise lim 
iting however the scope of the invention, and refering 
to the following drawings, wherein: 
FIG. 1 shows a longitudinal section of the engine, 

taken along the plane of simmetry. 
FIG. 2 shows a cross-section of the engine along the 

line AA, FIG. 1. 
FIG. 3 shows a cross section of the engine along the 

line BB, FIG. 1. 
FIG. 4 is a detail of FIG. 1 showing how the toroidal 

cavity is sealed by means of circular packing rings. 
FIG. 5 is a longitudinal section of a second embodi 

ment of the invention, taken along its axis of simmetry, 
incorporating a supercharging device. 
FIG. 6 is a cross-section taken along section line DD 

in FIG. 5. 
FIG. 7 relates to a third embodiment of the invention 

and shows a longitudinal section taken along the plane 
of simmetry of a revolution converter device added to 
it. 
FIG. 8 shows a cross section taken along the line EE 

of FIG. 7. 
In these Figures, equal parts are indicated by the 

same reference numbers. 
All the Figures show a four-stroke rotary engine op 

erating on the Otto cycle. The coolant employed is air, 
while the fuel used is gasoline. Auxiliary mechanisms 
are the same as used in conventional engines, to wit: 
(a) a fuel feeding system, comprising a fuel tank, a fuel 
pump, a conventional carburetor and an air filter; (b) 
an ignition system, comprising a battery, an ignition 
coil, a distributor and a spark plug, and (c) a lubricat 
ing system, comprising a lubricating oil reservoir, a fil 
ter and a lube pump. 

In the first embodiment of the invention, the engine 
block is divided into two half-blocks, and 2 in FIG. 
1, solidly joined together, which define therebetween a 
toroidal cavity housing therein two pairs of pistons, 3 
and 4. The block has been divided in two half-blocks 
in order to allow machining of the toroidal cavity. The 
outside surface shows cooling fins for disperse the heat 
generated by the cycle. At the back of half-block 1 a 
cover 5 is secured, also having cooling fins. 
Half-block 1 has two bores, 6 and 7, communicating 

the toroidal cylinder to atmosphere, the first of which 
is the admission conduit, while the second bore is the 
exhaust conduit. There is also a spark plug access re 
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cess 8 and a through-bore forming a housing for a shaft 
9. Each of these bores extend through cover 5. In half 
block 2 a through-bore receives two coaxial shafts 9 
and 11, respectively made integral with piston pairs 4 
and 3, in FIG. 2, by means of respective piston-carrying 
discs 60 and 61. The side surface of these piston 
carrying discs form part of the toroidal cylinder (FIG. 
1). Between the piston-carrying discs 60 and 61 and the 
block a set of packing rings 37, 38 and (FIG. 4) is in 
serted, and between the pistons and the block a set of 
piston rings is located, the purpose of which is to seal 
the combustion chambers. 
Shaft is integral with a second shaft 12 through a 

splined joint, said shaft 12 extending through a housing 
defined by a casing 13 and its cover 28, there being lo 
cated within said housing two radial arms 19 (FIGS. 1 
and 3), integral with shaft 12 and diametrically op 
posed. At the front end of shaft 12 a flywheel 26 is 
mounted. Shaft 9 is integral with a further shaft 10 by 
means of a conical coupling and a through bolt 27. 
Shaft 10, is coaxially arranged within shaft 12 and 
carries two radially opposed arms 23 (FIG. 3), located 
inside the same housing as arms 19, passing through 
two longitudinal grooves in shaft 12. This combination 
of coaxial shafts is mounted on a set of roller bearings 
29 to 35. 
The pair of arms 19 (FIGS. 1 and 3) carry in their 

corresponding free ends respective connecting or links 
15, pivotally mounted by means of pins 18. In turn, 
connecting rods 15 are pivotally joined to a further pair 
of connecting rods 20 by means of pins 17, extending 
at both sides and carrying mounted in each of their 
ends a rotary means in form of a roller or ball bearing 
16. Connecting or links 20 are pivotally joined to arms 
23 by means of a set of pins 21, FIG. 3, Connecting rod 
15 has a double head in its pivotal connection with arm 
19, as with connecting rod 20 in its connection with rod 
15, and arm 23 in its connection with connecting rod 
20. 
Casing 13 is in turn solidly connected to half-block 

2 through bolts received in lodgings 24, FIG. 3. An 
outer roller track 14 and a further inner roller track 22 
are integrally linked to casing 13, while an outer roller 
track 14' and an inner roller track 22", identical with 
roller tracks 14 and 22, respectively, are firmly 
mounted on cover 28. Each of roller bearings 16 simul 
taneously bear on the surface of corresponding roller 
tracks 14 or 14' and 22 or 22. 
The engine assembly is mounted on legs 25, which 

are provided with springs 36 that prevent undue vibra 
tion. 

The second embodiment comprises the same compo 
nent parts as the first embodiment, but also includes 
new additional parts which shall be mentioned at once 
and which enable supercharging the engine: a circular 
disc 44, FIG. 5, solidly connected to shaft 12, carrying 
a series of bosses 45; a valve 41 normally retained 
against its seat 40 by the action of a spring 43, said 
valve stopping an air admission conduit 42; and a dis 
charge conduit 46, also shut off by means of a valve re 
tained on its seat by the action of a spring, said conduit 
opening into a mixture admission conduit 6. 
The third embodiment also comprises the same com 

ponent parts as the first embodiment, but incorporates 
further parts added with the purpose of multiplying the 
number of complete four stroke cycles described, per 
piston revolution. 
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A ring gear 51 is mounted by means of a conical cou 

pling on shaft 9, the extension whereof is supported by 
a bearing 53. Said bearing 53 is mounted on a support 
57, and the head of a bolt 52 axially screwed into shaft 
9 serves as a seat for said bearing 53. In turn, a ring gear 
50 is mounted on shaft 11 through a disc integral with 
said shaft 11 and bolts 63, while a bearing 58 is inserted 
between said ring 50 and shaft 9. Ring gear 51 engages 
a pinion 48, solid with a shaft 9', coaxially disposed rel 
ative to a further shaft 11", having in turn a pinion 49 
mounted thereon, close to its rear-end, which meshes 
with ring gear 50. Shaft 11' bears by its rear end on a 
bearing 54, which in turn seats on a boss disposed to 
such purpose in casing 13, while shaft 9 seats on a 
bearing 56 resting on support 57. A bearing 55 is in 
serted between coaxial shafts. 9" and 11" in order to 
maintain the assembly duly aligned. 
Operation of the engine is the following: inside the 

toroidal cavity, following a single direction of move 
ment, the pair of pistons 3, hereinafter designated 
"leading pistons,' and the pair of pistons 4, hereinafter 
designated "trailing pistons', move. Each of the two 
combustion chambers (A and B, FIG. 2) is defined by 
a leading piston, at the front, and a trailing piston, be 
hind. 
These chambers shift within the toroidal cavity as a 

consequence of the displacement of the pistons. Lead 
ing pistons 3 are coupled, by means of shafts 11 and 12, 
to the engine flywheel, so that their movement is ap 
proximately uniform. This is not the case with trailing 
pistons 4, which follow the leading pistons by con 
stantly changing their positions relative thereto. 
Since leading pistons 3 are integral with arms 19, 

through shafts 11 and 12, and trailing pistons 4 with 
arms 23 through shafts 9 and 10, relative position be 
tween said pistons is attained by means of the housing 
defined by casing 13, hereinafter called "control box,' 
by the relative position between arms 19 and 23. These 
arms are pivoted one with the other by means of con 
necting rods 15 and 20 and pins 17, 18 and 21. By vary 
ing the distance separating pin 17 from the axis of sym 
metry of the engine the angle formed between the arms 
19 and 23, and consequently the relative position be 
tween the pistons, in the toroidal cavity will be modi 
fied. 
Arms 23, hereinafter called the "driven arms,' which 

are indirectly related to the trailing pistons 4, are cou 
pled to shaft 10 in such a manner that they run ahead 
of the pair of arms 19, hereinafter called "leading 
arms,' which are indirectly integral with the leading 
pistons 3. In other words, even though relative position 
between leading and trailing pistons is reproduced by 
arms 19 and 23, due to the above described mechanical 
arrangement, the smaller the angle between the arms, 
the greater the distance between the pistons, and vice 
WeSa. 

Leading arms 19 will tend to maintain their move 
ment because they are linked through tubular shaft 12 
to flywheel 26. On their part, driven arms 23 will tend 
to constantly reduce the angle they form with leading 
arms 19, due to the fact that trailing pistons 4 will tend 
to increase the distance separating them from leading 
pistons 3. This is due to the following: (a) during one 
stroke, while in one chamber compression is being ef 
fected, in the other scavenging is taking place, so that 
the pair of trailing pistons 4 meets resistance to relative 
advance regarding leading pistons 3; (b) during the 
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6 
next stroke, in one chamber combustion occurs while 
in the other admission takes place, so that the pair of 
trailing pistons will be forced to retard relative to the 
pair of leading pistons; (c) additionally to said causes, 
trailing pistons 4 are integrally linked to a combination 
of lesser inertia than the leading pistons 3 and therefore 
the first will tend to retard their run relative to the sec 

Consequently, driven arms 23, that are substantially 
shorter than leading arms 19, exert through connecting 
rods 20 and pins 17 an action on bearings 16 which is 
approximately normal to the roller track 14 and which 
maintains them bearing thereon. On the other hand, 
leading arms 19, being sustancially, longer than driven 
arms 23, exert a force on bearing 16, through connect 
ing rod 15 and pin 17, which forces said bearing 16 to 
roll on track 14 in the same direction of rotation as the 
pistons. In other words, the relative lengths of arms and 
connecting rods are such that the resultant of action ex 
erted on the outer joint, defined by pin 17, can be re 
solved into two forces, one of which is normal to roller 
track 14 is a direction maintaining roller bearing 16 
resting thereon, the other being tangential to said track, 
in the direction of rotation of the engine. Thus, reac 
tion of the track prevents the tendency of the trailing 
pistons to retard regarding the leading pistons. 
Configuration of roller tracks 14 and 14" allows con 

trol of the angle of the arms form between each other, 
and accordingly the volume of the combustion cham 
ber. When the joints defined by pins 17 confront the 
corresponding zones of the roller tracks 14 or 14, dis 
tance whereof to the axis of symmetry of the engine is 
minimal, the angle between the arms shall be maximal 
and therefore the combustion chamber volume shall be 
minimal. Conversely, when the same joints confront 
the zone of the same roller tracks distance whereof to 
the axis of symmetry of the engine is maximal, the angle 
between the arms shall be minimal and consequently 
the volume of said combustion chambers shall be maxi 
mal. 
Both chambers start and terminate each of the four . 

strokes at a given place of the toroidal cavity, accord 
ing to which ports 6 and 7 and spark plug 8 have been 
located. 

It is possible to modify the maximum volume of the 
combustion chambers by simply replacing roller tracks 
14 or 14' with others having different parameters or by 
modifying length inter-relationships of the arms and 
connecting rods. 
To ensure proper operation of the control device, 

tracks 14 and 14' can take the form of racks, the roller 
bearings being replaced in such a case with pinions en 
meshing with the racks. 
When the engine stops, the force tending to maintain 

bearings 16 on the tracks 14 and 14" disappears, so that 
it becomes possible for the bearings to detach them 
selves therefrom. To preclude this possibility, a set of 
inner tracks 22 and 22' is provided. 

Airtightness of the combustion chambers is obtained 
by means of a set of rings mounted on each piston, plus 
the set of packing glands 37,38 and 39, received in re 
spective cavities in the block and piston-carrying disc 
61. The rings are pushed against the discs 60 and 61 by 
means of springs. 
The several parts related to the trailing pistons 4 are 

manufactured from light alloys so as to reduce the as 
sembly inertia. 
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As stated before, combustion chambers A and B 
(FIG. 6) are defined between each leading piston 3, at 
the front, and each trailing piston 4 at the back. There 
are, however, a further pair of chambers, C and D 
(FIG. 6), defined between each trailing piston 4 at the 
front and each leading piston 3 at the back, which vary 
their volume oppositely to the main or combustion 
chambers. Chambers C and D shall hereinafter be des 
ignated the "counter-chambers.' This fact is employed 
to operate scavenging or supercharging of the main 
chambers, according to the embodiment adopted. In 
FIGS. 5 and 6, corresponding to a second embodiment 
of the invention, a method is illustrated for effecting su 
percharging of the engine. When in main chamber A 
scavenging takes place (sector o, FIG. 6) and in cham 
ber B compression is effected (sector y), the counter 
chambers are increasing their volumetric capacity, this 
effect being used to draw fresh air from atmosphere via 
an admission conduit 42 (FIG. 5). This conduit is nor 
mally stopped by a valve 41, kept against its seat 40 by 
the force of a spring 43. 
Opening of the valve is governed by means of a plate 

44, integral with leading shaft 12, said plate having 
bosses 45 acting on valve 41 and against the load of 
spring 43. 
During the cycle of admission in chamber A (sector 

6), and combustion in chamber B (sector 8), counter 
chamber D effects a reduction of its volumetric capac 
ity. During this period, and by means of a conduit 46 
opening into admission conduit 6, air dislodged from 
counterchamber D is used for supercharging the main 
chamber. In conduit 46 there is also a valve, similar to 
valve 41, also provided with a spring, the valve being 
operated by plate 44. 
As we have shown, each of the main chambers com 

pletes a cycle, that is, the four strokes, in one revolu 
tion within the toroidal cylinder. According to the third 
embodiment of the invention, it is possible to increase 
the number of cycles per revolution, inserting a revolu 
tion converter box between the pistons and the control 
box. FIGS. 7 and 8 therefore illustrate how said reduc 
tion is operated. Other components and parts in the en 
gine are the same as in the first embodiment. A ring 
gear 50, integral with leading shaft 11, meshes with a 
pinion 49, integral with a shaft 11", coaxial with a fur 
ther shaft 9'. A further ring gear 51, integral with the 
driven shaft 9, meshes with a second pinion 48, integral 
with inner shaft 9', coaxial with shaft 1". Shafts 9' and 
11' extend into the control box, identical to the one 
formerly described, except that the leading arms are 
now integral with the inner shaft 11", and driven arms 
23 are here integral with outer shaft 9', because the 
shaft linked to the leading pistons is no longer the outer 
shaft but is now the inner one, after the reduction box, 
and conversely, the shaft linked to the trailing pistons 
is no longer the inner one but has become the outer 
shaft. 
Bearings 53, 54, 55, 56 and 58 serve as support for 

the shafts reaching into the reduction box. Particularly, 
bearings 53 and 56 are held in position by a support 57. 
The head of bolt 52 serves as seat for bearing 53. 
Transmission ratio between ring gears 50 and 51, and 

pinions 48 and 49, is a multiple of two, so that for each 
revolution of the pistons the control mechanism effects 
a whole number of complete cycles. 

In the toroidal cylinder there shall be as many spark 
plugs and admission and exhaust conduits as indicated 
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8 
by the multiplication ratio between ring gears 50 and 
51 and pinions 48 and 49. 
With this device, for each revolution of the pistons 

the control mechanism will have completed as many 
cycles as indicated by the reduction ratio between pin 
ions and ring gears, and thus in the toroidal cavity the 
same number of four-stroke cycles will have taken 
place. This device permits obtaining a more regular run 
and increasing the power delivered by the engine for a 
same number of revolutions in the flywheel. 
What I claim is: 
1. In a rotary engine, a combination comprising two 

rotary independent coaxial shafts; stationary means de 
fining a toroidal chamber extending about the axis of 
said shafts; two pairs of pistons displaceable in one di 
rection of rotation in said chamber and one pair with 
respect to the other pair; means for respectively con 
necting one pair of said pistons to each other and to 
one of said shafts and the other pair of said pistons to 
each other and to the other of said shafts; a first pair of 
arms integral with one of said shafts and projecting sub 
stantially opposite each other radially therefrom; a sec 
ond pair of arms integral with the other of said shafts 
and projecting substantially opposite each other radi 
ally, from said other shaft, each of said arms having a 
radially outer end; only two rollers arranged substan 
tially diametrically opposite to each other between the 
outer ends of said first and second pair of arms, a pair 
of links for each roller pivotally connecting the respec 
tive roller to the respective outer ends of said arms so 
that said rollers may move radially with respect to the 
axis of said shafts upon angular movement of said first 
and second pairs of arms with respect to each other, 
stationary endless cam means extending about said axis 
substantially in a plane normal thereto, said cam means 
being engaged by said rollers; one of said pair of pistons 
leading in said one direction of rotation, and inertia 
means fixedly connected to that shaft which is con 
nected to said one pair of pistons, said one pair of pis 
tons defining with said other pair of pistons in said to 
roidal chamber two diametrically opposite main cham 
bers, and two opposite further chambers; first port 
means successively communicating with said main 
chambers during movement of said pistons in said one 
direction and expansion of said main chambers for 
feeding a fuel mixture into the respective main cham 
ber; fuel mixture firing means for igniting said mixture 
in the respective main chamber; and second port means 
successively communicating with said main chambers 
for discharging combustion gases therefrom during 
contraction of said main chambers, said further cham 
bers expanding during contraction of said main cham 
bers and vice versa but do not receive fuel from said 
first port means. 

2. A combination as defined in claim 1, wherein the 
arms of one of said pairs are longer than the arms of 
said other pair. 

3. A combination as defined in claim 1, wherein said 
means for respectively connecting one pair of pistons 
to each other and to one of said shafts, and the other 
pair of pistons to each other and to the other of said 
shafts, comprise a pair of discs extending normal to said 
axis and being fixedly connected to the respective pis 
tons and shafts, and including at least three packing 
rings in sealing contact with said discs. 

4. In a rotary engine, a combination comprising two 
rotary independent coaxial shafts; stationary means de 
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fining a toroidal chamber extending about the axis of 
said shafts; two pairs of pistons displaceable in one di 
rection of rotation in said chamber and one pair with 
respect to the other pair; means for respectively con 
necting one pair of pistons to each other and to one of 
said shafts and the other pair of pistons to each other 
and the other of said shafts; a first pair of arms integral 
with one of said shafts and projecting substantially op 
posite to each other radially therefrom; a second pair 
of arms integral with the other of said shafts and pro 
jecting transverse to said first pair of arms opposite to 
each other from said other shaft, each of said arms hav 
ing a radially outer end; only two rotary means ar 
ranged substantially diametrically opposite each other 
between the outer ends of said first and said second 
pair of arms; a pair of links for each rotary means pivot 
ally connecting the respective rotary means to respec 
tive outer ends of said arms so that each rotary means 
may move radially with respect to the axis of said shafts 
upon angular movement of said first and second pairs 
with respect to each other; stationary endless track 
means extending about said axis substantially in a plane 
normal thereto, said track means being engaged by said 
rotary means; inertia means connected to that shaft to 
which one pair of said pistons is fixedly connected 
which leads in said one direction of rotation, said one 
pair of pistons defining with said other pair of pistons 
in said toroidal chamber two diametrically opposed 
main chambers and two opposed further chambers; 
first port means successively communicating with said 
main chambers during movement of said pistons in said 
one direction and expansion of said main chambers for 
feeding a fuel into the respective main chamber, said 
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further chamber expanding during contraction of said 
main chamber and vice versa; first conduit means for 
admitting air into said further chambers during expan 
sion of the latter; second conduit means connecting 
said further chambers with said main chambers; first 
and second valve means respectively located in said 
first and second conduit means and each movable be 
tween an open and a closed position for respectively 
permitting and preventing passage of air therethrough; 
valve operating means connected to said first shaft for 
opening said first and closing said second valve means 
during expansion of said further chambers and for 
opening said second and closing said first valve means 
during contraction of said further chambers for feeding 
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air from said further chambers into said main cham 
bers; firing means for igniting the fuel air mixture in the 
respective main chamber, and second port means suc 
cessively communicating with said main chambers for 
discharging combustion gases therefrom during con 
traction of said main chambers. 

5. A combination as defined in claim 4, wherein said 
rotary means is a roller. 

6. A combination as defined in claim 4, and including 
spring means for normally holding said valve means in 
one of the positions thereof, said valve operating means 
comprising a disc fixed to said first shaft for rotation 
therewith and provided with a plurality of projections 
arranged to successively engage said first and second 
valve means during rotation of said shaft to move said 
valve means from the one to the other of said positions. 
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