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57 ABSTRACT 

My present invention relates to rotary machines and, more 
particularly, to a rotary internal-combustion engine having a 
rotating annular cylinder block within which are housed a pair 
of double-faced arcuate pistons rotating relatively therewith. 

8 Claims, 17 Drawing Figures 
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ROTARY PSTON MACHINE 
Rotary internal-combustion engines are well known in the 

art, for example, the rotary vane-type engine wherein two sets 
of radial vanes rotate on the same axis but continuously 
change position relative to each other. This speeding up and 
slowing down of one set of vanes changes the volume of gas 
between the two sets needed for intake, compression, com 
bustion and exhaust. These radial vane pistons are however 
rather disadvantageous in view of difficulty of sealing the sides 
thereof. Sealing the sides of a square or a rectangular-shape 
piston is really a very difficult job. Also in this type of rotary 
engine there is also the problem in the inertial force generated 
by the seals of the radial vanes which results in the fast and 
uneven wearing out of the cylinder. The uneven wear on the 
cylinder is one cause of loose compression. 

It is, therefore, the principal object of the present invention 
to provide a rotary internal-combustion engine which will 
avoid the above-mentioned disadvantages and this is achieved 
by the double-faced arcuate pistons with piston rings inside a 
rotating annular cylinder block. 
A more specific feature of the invention is to provide a 

machine with a revolving annular cylinder block having a pair 
of cylinder heads, and a pair of double-faced arcuate pistons 
which move relatively to one another by means of scissor-ac 
tion-type gear mechanism to effect intake of charge, compres 
sion, combustion and exhaust of the charge. It is also an object 
of this invention to provide a machine with a high efficiency 
and with an effective sealing means between said double-faced 
arcuate pistons and the cylinder. 
The above objects are achieved, in accordance with the 

present invention by a machine characterized by a revolving 
annular cylinder block divided into two chambers by a pair of 
diametrically opposed cylinder heads. Each of said chambers 
has an intake port for fuel and air mixture, and an exhaust out 
let for burned gases. Inside said annular cylinder are a pair of 
diametrically opposed double-faced arcuate cylindrical 
pistons which forms with the cylinder heads two combustion 
chambers. The relative angular movement or rotation of the 
arcuate pistons and the cylinder heads effects intake, com 
pression, combustion and exhaust. This relative rotations of 
the cylinder heads and the arcuate pistons are controlled by a 
scissor-action-type combination of cranks and gears. The scis 
sor-action-type mechanism comprises of cranks journaled to 
opposed extending arms, which arms are rigidly connected to 
the shaft of the annular cylinder block. To each of said cranks 
is secured a planet gear which meshes with a sun gear secured 
to the engine housing. Rotation of the planet gears effects the 
cranking of a connecting rod pivotally connected to a pin at 
each end of an arm secured to the second shaft of the double 
face arcuate pistons. Upon rotation of the planet gears on the 
sun gear, the crank together with the connecting rod effects 
the relative movement of the cylinder heads and the double 
face arcuate pistons causing the drawing, compressing, ex 
panding and expelling combustible fuel and air mixture in the 
combustion chambers. 
Another feature of the invention resides in a revolving 

heavy annular cylinder block which also serves as a flywheel 
with a large momentum, while the lighter double-face arcuate 
pistons alternately catch up and fall behind the annular 
cylinder heads thereby performing the Otto cycle principle. 
The large momentum of the heavy annular cylinder block ef 
fects smooth rotation and uniform speed of the engine. 

Still another feature of the present invention resides in the 
supercharging of the supply of fuel and air mixture by the 
pumping chambers into the combustion chambers wherein the 
said combustible mixture are drawn by said pumping cham 
bers from the center of the partly hollow shaft of the engine 
and then charged into the annular cylinder combustion cham 
bers. 

Still another feature of the present invention is in the com 
bination of a pair of parallel annular cylinder block wherein 
between the said annular cylinder blocks are located the scis 
sor-action-type gear mechanism. 
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2 
Another further feature of the present invention is the four 

cycle rotary internal combustion engine wherein the cylinder 
head assembly of the annular cylinder block consist of intake 
port, exhaust port, intake valves and exhaust valves. This an 
nular cylinder head assembly divides the annular cylinder 
block into two to form four combustion chambers. While the 
intake and exhaust valves of the said cylinder head assembly 
are actuated by valve plungers that slides around stationary 
CaS 

Other objects, features and advantages of the present inven 
tion will be clearly understood from the following description, 
reference being made in the drawing of which: 

FIG. is a side view of the machine; 
FIG. 2 is a longitudinal sectional view of the machine; 
FIG. 3 is a sectional view taken through the annular cylinder 

block of the engine; 
FIG. 4 is a front view of the machine; 
FIG. 5 is a side view of the machine according to another 

embodiment of the invention; 
FIG. 6 is a longitudinal sectional view of FIG. 5; 
FIG. 7 is a sectional view taken through one of the annular 

cylinder block of FIG. 6; 
FIG. 8 is a side view of another embodiment of the machine; 
FIG. 9 is a longitudinal sectional view of the machine of 

FIG. 8; 
FIG. 10 is a sectional view taken through the annular 

cylinder block according to an embodiment of FIG.8; 
FIGS. 11a, 11b, and lic are diagrammatical views of the 

operation of the two-cycle engine showing the stages of opera 
tion in one-half revolution of the engine; 

FIGS. 12a, 2b, 12c and 12d are diagramatical views of the 
operation of the four-cycle engine showing the various stages 
of the cycle. 

Referring now to FIGS. 1 to 4 of the drawings the rotary en 
gine as embodied in this invention has support means compris 
ing a cylindrical casing 1 with a central boss 31a and a flange 
18a. Bolted to the flange 18a of the casing is the rear plate 18 
which as a rearwardly extending central boss 18b coaxial with 
the central boss 3a of the casing. 
At the front of the casing is a crossmember 3 with a central 

boss 8 coaxial with the bosses of the casing and the rear plate 
18. The crossmember 13 has integral rearwardly extending 
arms 13a of which are bolted to the front of the casing . 
Journaled in the bearings 14 in the boss of the rear plate 18, 

bearings 14a in the boss 31a of the backplate 31 and in the 
bearing 14b in the boss of the crossmember 13 is the main 
shaft 23 which has a pair of diametrically opposed spokes 4 in 
tegrally connected to the annular cylinder block 2. The annu 
lar cylinder block 2 is essentially a hollow torus having two 
equal opposed slit 47 at the inner side thereof, and a pair of 
opposed annular ribs 2b on both sides of the annular cylinder 
block 2 are bolted the sideplates 6 and 6a each of which has a 
central boss 12 journaled on the bosses of the backplate 31 
and the crossmember 3. Each of the central bosses 2 has a 
groove to receive a seal ring 12a to render the annular space 7 
airtight. 
The annular cylinder block 2 as shown clearly in FIG. 3 is 

divided into two identical compartments by the diametrically 
opposed walls 27 and 27a which serves as the cylinder heads. 
Substantially on the inner side of the annular cylinder block 2 
are the diametrically opposed intake port 5 and 5a each of 
which is spaced substantially from the front the front side of 
the cylinder heads. Also on the inner side of the annular 
cylinder block are suction ports 33a and 33b which are each 
located close to the rear side of each cylinder head. The suc 
tion ports 33a and 33b lead to the pumping chambers E and F. 
The pumping chambers E and F are actually that part of the 
identical sections into which the annular cylinder block 2 is di 
vided adjacent the rear sides of the cylinder heads 27 and 27a 
respectively. The part of the two identical chambers adjacent 
the front sides of the cylinder heads 27 and 27a are the com 
bustion chambers C and D respectively. 
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On the annular cylinder block main shaft 23 is journaled the 
hollow second shaft 24 at the front end of which are a pair of 
radial spokes 3. In the opposite end of the radial spokes 3 are 
pins 3a and 3b extending through the two opposite elongated 
slots 47 on the inner side of the annular cylinder block 2. To 
each end of pins 3a and 3b of said radial spokes 3 are the arcu 
ate pistons A and B which oscillate within the hollow annular 
cylinder block 2. At both ends of the arcuate pistons are 
pistonheads 1a, 1b, c and 1d with piston rings 25. Between 
the cylinder heads 27 and 27a and pistonheads 1a and 1b 
respectively are formed combustion chambers C and D and 
between cylinder heads 27 and 27a and pistonheads lic and 1d 
respectively are formed pumping chambers E and F in the an 
nular cylinder block. 
On the front side of the annular cylinder block are the 

threaded holes close to the front side of the cylinder heads 
which holes are adopted to receive the spark plugs 7a and 7b. 
While on the rear side of the annular cylinder block are the ex 
haust ports 21 and 21a. Said exhaust ports are oriented up 
wardly as shown in FIGS. 1 and 2. 
On the front portion of the annular cylinder block main 

shaft 23 has an axial bore 10. The end of the said axial bore is 
threaded and sealed with plub bolt 30. The hollow front por 
tion of the main shaft 23 has a pair of opposed front holes 1 a 
which are adopted on rotation of said shaft to communicate in 
a predetermined time sequence with the carburetor 29. Lon 
gitudinally in line with each of the opposed front holes are the 
opposed rear holes 11 which communicates with the airtight 
annular space 7 which in turn communicates the combustion 
chambers C and D through the intake ports 5 and 5a and the 
pumping chambers E and F through the suction ports 33a and 
33b. 
The carburetor 29 is secured to the end cover 28 and in turn 

secured to the crossmember 13. And on the vertical arms of 
the crossmember 13 are mounted the spark distributors 8a 
and 8b. 
At the rear end of the main shaft 23 are a pair of radially ex 

tending arms 20 and 20a at the end of which are journaled the 
cranks 17 and 17a. To the pins of the crank 17 and 17a are 
secured the planet gears 16 and 16a which mesh with the sun 
gear 22 bolted to the rear side of the casing backplate 31. 
At the rear end of the hollow shaft 24 are the opposed radial 

arms 26 and 26a. At the end of each of said arms are pins 
which are connected by link bars 19 and 19a to the pin of the 
corresponding crank. While fixed to the other end of said shaft 
24 are radial arms 3. The extending arms of main shaft 23 and 
second shaft 24 moves in a reciprocating motion simultane 
ously with the annular cylinder block 2 in relation to pistons A 
and B caused by the crank 17 and 17a through link bars 19 
and 19a that controls the length of the stroke. 
The operation of the two-cycle engine as illustrated in FIGS. 

11a, 11b and 11c are as follows: The cylinder heads 27 and 
27a are at 360° and 180 position respectively, and between 
the said cylinder heads 26, 27a and pistonheads 1a, 1b and ic, 
ld are combustion chambers C and D and the pumping cham 
bers E and F. In FIG. 11a the pumping chambers E and F has 
just finished the intake cycle and starting to compress the fuel 
and air mixture. While at the same instance combustion cham 
bers C and D has finished the compression stroke so that the 
spark plug 7a and 7b are about to ignite the fuel and air mix 
ture by spark distributor 8a and 8b thus expanding the burnt 
gases driving apart the cylinder heads 27, 27a and pistonheads 
1a and 1b (see FIG. 3) in the combustion chambers C and D. 
During the expansion of combustion chambers C and D the 
crank through planet gears in mesh with the sun gear causes 
the annular cylinder block 2 to rotate and at 90° rotation, FIG. 
11b the combustion chambers C and D have finished the ex 
pansion and at the same time are charged and with fuel and air 
mixture that comes from the pumping chambers E and F 
through port 33a and 33b and intake port 5 and 5a driving 
away the burnt gases through exhaust ports 21 and 21a. Pump 
ing chambers E and F start now drawing in fuel and air mix 
ture again. As the annular cylinder block continues to rotate 
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4 
to half revolution or 180' as shown in FIG. 1 lic the combustion 
chambers C and D are about to fire again repeating the cycle 
as in FIG. 11a. After completing the 360 revolution the com 
bustion chambers C and D has completed two power strokes 
each per shaft revolution so that there are four power stroke 
performed by the two combustion chambers C and D in one 
revolution. 

Referring now to another embodiment of the two-cycle en 
gine of this invention as shown in FIGS. 5, 6, and 7 are the two 
parallel annular cylinder block 2 and 2a fixed to a main shaft 
23 through spokes 4 and are joined together by a cylinder 36. 
This annular cylinder blocks 2, 2a and the double-face arcuate 
pistons A, B, G and H are identical to two-cycle engine of 
FIGS. 1, 2, and 3 only it has four combustion chambers C, D, 
C and D and four pumping chambers E, F, E, F, and that the 
controlling gear mechanism are placed between the said two 
parallel annular cylinder blocks 2 and 2a. Combustion cham 
bers C, D and pumping chambers E, F of annular cylinder 
block 2a are not shown in the drawings since they are identical 
to annular cylinder block 2. 
Annular cylinder block 2 and 2a are provided with intake 

manifold 35 and intake port 37 for the pumping chambers E, 
F, E, F and also intake transfer port not shown for the com 
bustion chambers C, D, C, and D. On each combustion cham 
bers C, D, C, D, are provided with exhaust port 21, 21a, 21b, 
21c and spark plugs 7a, 7b, 7c, 7d for exhausting and firing the 
said combustion chambers respectively. 

Inside the parallel annular cylinder blocks 2 and 2b are two 
pairs of double-face arcuate pistons A, B, and G, H respective 
ly. Pistons A and G are connected by pin 34 and pistons H and 
B are connected by pin 34a, FIG. 6. Connecting rod 19, 19a 
are pivotally connected to crank 17, 17a and to pins 34, 34a 
respectively so that pistons A, G and B, H reciprocate through 
the action of crank 17, and 17a in relation with the two paral 
lel annular cylinder block 2 and 2b by the cooperation of the 
extending arms 26, 26a are journaled to the main shaft 23 and 
at the end of said arms are rigidly connected the pins 34 and 
34a. Spokes 4 and 4a which are fixed to the main shaft 23 has 
bossing 36a where the pins of crank 17 and 17a are journaled 
and on both ends of said crank 17, 17a are planet gears 16, 
16a, 16b and 16c meshing with sun gears 22 and 22a, FIG. 6. 
Sun gears 22 and 22a are bolted to the cross-frame 13 and 
plate 18. At its outer end of the main shaft 23 are bearings 14, 
14a and said bearing are seated at the inner diameter of sun 
gears 22 and 22a. 

It will be noted that the whole assembly as shown in FIGS. 5 
and 6 are rotating except the sun gears 22, 22a, the crossed 
frame 13 and the plate 18. The only main parts exposed are 
the parallel cylinder blocks 2, 2a connecting cylinder 36 and 
cover plates 6 and 6a. Most of the moving parts are enclosed 
and that the internal moving parts are airtight and therefore 
lubrication is not a problem. 

Describing the operation of the double-annular cylinder as 
shown in FIGS. 5, 6 and 7 are as follows. The working princi 
ple of this engine will not be repeated since it is the same as 
described previously in FIGS. 11a, 11b and 11c. The only dif 
ference is in the gear and crank mechanism which is placed 
between the pair of annular cylinder blocks. No like in the first 
embodiment in FIGS. 1 and 2 where the gear and crank 
mechanism has its own fixed housing. In FIGS. 5 and 6 the 
gear and crank housing is rotating together with the assembly. 
The engine assembly is rotating with the main shaft 23 axi 

ally journaled on both ends on bearings 14 and 14a where the 
said bearing sits in the inside diameter of sun gears 22 and 22a. 
Fixed to the main shaft 23 are spokes 4 and 4a of cylinder 
blocks 2 and 2b. Journaled on the center of main shaft 23 are 
the extending arms 26 and 26a. From the partly hollow shaft 
10 are opposed port holes 11, 11a and 11b where the fuel and 
air mixture are drawn in from the carburetor 29 into the 
pumping chambers E, F, E, and F, passing through manifolds 
35 and intake ports 37. As the gases are compresses in the 
pumping chambers E, F, E and F the gases are forced into 
the combustion chambers C, D, C, and D1 through the 
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transfer passage not shown in the drawings. The fuel and air 
mixture are compressed again in the combustion chambers 
and the spark plugs 7a, 7b, 7c and 7d ignites the charge 
through spark distributor 8a, 8b, 8c and 8d and does expand 
the combustion chambers driving apart the pistonheads and 
cylinder heads. During the separation, pressure is exerted 
between the cylinder heads and pistonheads and simultane 
ously turning the planet gears 16, 16a, 16b and 16c in mesh 
with the fixed sun gears 22 and 22a. Since the planet gears are 
fixed on both ends to the pin of crank 17 and 17a it forces the 
connecting rods 19, and 19a to reciprocate pins 34, 34a of the 
double-face arcuate pistons A, G and B, H in relation with the 
diametrically opposed cylinder head walls imparting torque to 
the main shaft 23. 

Since there are four combustion chambers C, D, C, and D 
and four pumping chambers E, F, E, and F this two-cycle en 
gine produces eight power expansion stroke from the four 
combustion chambers C, D, C, and D per shaft revolution. 

In cooling the engine, fins are prepared although water 
cooling system can be adopted. The cylinder 36, engine plate 
cover 6 and the annular cylinder blocks 2 and 2b are finned 
for cooling the engine and the oil in the assembly can be recir 
culated between the engine and radiator now shown. Oil is 
kept inside the engine because it is airtight in the bearings 14, 
4a and oil seals 12a and 12b. 
Another embodiment of the engine as shown in FIGS. 8, 9 

and 10 will now be described. the main difference of this en 
gine over the engines described previously is that this is a four 
cycle engine so that the annular cylinder block 2, the double 
face arcuate pistons A and B on the scissors-action-type gear 
mechanism are the same as discussed previously in the two 
cycle engines. The new feature of this engine over the firstem 
bodiment is that in the cylinder head assembly. This cylinder 
head assembly comprises the diametrically opposed walls 
which serves as cylinder head, the intake and exhaust port 
with corresponding intake and exhaust valves. The sets of 
valves of the cylinder head assembly are actuated by the plun 
gers through stationary cams that are fixed to the bosses of the 
housing and the crossed frame. Further more all the four 
formed chambers C, D, E and F between pistonheads and 
cylinder head assembly are combustion chambers. 

Referring to the drawings of FIGS. 8, 9 and 10 are shown 
the annular cylinder block 2 divided into halves by cylinder 
head block assembly 27 and 27a and fixed to the main shaft 23 
through spokes 4. Inside the annular cylinder block 2 are two 
double-face arcuate pistons A and B are rigidly connected to 
the pins of spoke 3 and fixed to a second shaft 24. Slot 47 in 
the inner side of the annular cylinder block 2 is provided for 
the pins 3a and 3b of spokes 3 to travel according to the length 
of stroke of the double-face arcuate pistons. 
The cylinder head block assembly 27 and 27a together with 

the intake port hole 44, exhaust port hole 45, valve seat and 
the valve guide assembly are in one piece so that the annular 
cylinder block flanges are bolted to the said cylinder head as 
sembly to form the cylinder combustion chambers. On both 
sides of the cylinder head block assembly are bolted the plate 
cover 6 and 6a each of which has central boss 12 is journaled 
on the bosses of the backplate 31 and the crossmember 13. 
Each of the central bosses 2 has a groove to received the seal 
ring 12a. On said plate covers 6 and 6a has also the plunger 
guides 43 and 43a for the sets of plungers 40, and 40a. Said 
sets of plungers slide on fixed cams 41, 41a, 42 and 42a. The 
set of cams 41, 41a and 42, 42a are fixed on the bosses of the 
backplate 31 and the crossmember 13.a. Cams 41 and 41a 
positioned on boss 31 a located at the rear side of annular 
cylinder block assembly are used to open and close the sets of 
exhaust valves 37 and 37a. While cams 42 and 42a positioned 
on boss 8 located at the front of the annular cylinder block as 
sembly are used to open and close the sets if intake valves 38 
and 38a. All of the said valves are provided with springs not 
shown in the drawings. 
The gear mechanism of the four-cycle engine in FIG. 9 is 

similar to the gear mechanism of the first embodiment of the 
two-cycle engine as shown in FIG. 2. 
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The operation of the four-cycle engine as illustrated in 

FIGS. 2a, 2b, 2c and 12d will now be described. All the 
four chambers in this engine are combustion chambers C, D, E 
and F as shown in F.G. 10. Each chambers are provided with 
intake valve and exhaust valve for opening and closing the 
port. The cylinder head 27 in FIG. 12a is at 360° position, 
while cylinder head 27a is at 180°. As the engine starts to 
rotate, the pistonhead and cylinder heads reciprocate so that 
chamber D starts to draw in gas and air mixture from the open 
intake valve through the carburetor 29 passing the hollow 10 
of main shaft 23, hole opening 11 of main shaft 23 into intake 
manifold 29 and intake port 44 and finally inside the chamber 
D. Chamber F starts to compress, and the intake and exhaust 
valve are closed. Spark plug 7a of chamber C starts to ignite 
the charge driving the cylinder heads and piston heads apart 
with the intake and exhaust valve closed. Chamber E start to 
contract the exhaust valve starts to open to discharge the 
burned gases through exhaust port 45. As the engine con 
tinues to move to 90° as shown in FIG. 12b the cylinder heads 
27, 27a and the double-face arcuate pistons A and B are rotat 
ing as well as reciprocating relative to one another. At this in 
stant the chambers has change there position. Chamber D in 
FIG. 12b has expanded and finished in drawing in fuel and air 
mixture and the corresponding intake and exhaust valves are 
now closed while chamber F compresses the charge so that 
both intake and exhaust valves are closed and ready for igni 
tion at this position since the spark plug 7d is about to be fired 
by spark distributor 8b. Chamber C is contracting to expell the 
burned gases through the opened exhaust valve and chamber 
E is starting to expand to draw in fuel and air mixture from the 
opened exhaust intake valve. After one-half turn or 180° rota 
tion the chambers has change again there position. Chamber 
D in FIG. 12c now is in the firing position where the intake and 
exhaust valve are still closed and the spark plug 7b is opposite 
the spark distributor 8a. Chamber F which has finished expan 
sion and the exhaust valve opens to discharge the burned 
gases. Chamber C starts to draw in fresh change and chamber 
E compresses. At 270° turn the chambers changes there posi 
tion again FIG. 12d so that chamber E is in the firing position. 
Chamber D exhausting, chamber F intakes the chamber C 
compressing. At one revolution or 360° turn the cycle is 
completed and appears now in the same position again as 
shown in FIG. 12a does each working chamber has accom 
plished the four-cycle stages of intake, compression, ignition 
and exhaust. 
The firing order of this four-cycle rotary engine is at 360' 

and 90'. Spark distributor 8a is at 360° position and spark dis 
tributor 8b is at about 90. Combustion chambers C and D are 
always fired by spark distributor 8a at 360 and combustion 
chambers E and F are always fired by spark distributor 8b at 
90 position. The firing order of the combustion chambers in 
one revolution as shown in FIGS. i2a to 12d are chambers C, 
F, D and E. Other firing order can be arranged according to 
there respective cams and valves in combination with there 
respective chambers. 

Since the annular cylinder block 2 and the double-face ar 
cuate pistons A and B serves as flywheel itself and are con 
nected to a main shaft 23 and second shaft 24 respectively 
they rotate as a whole mass, so that through the action of the 
scissor-action-type gear mechanism the double-face arcuate 
pistons A and B reciprocate inside the annular cylinder while 
rotating imparting torque to the main shaft 23. 

It will be understood that although the invention described 
are for two and four combustion chambers for the two-cycle 
and four-cycle rotary internal combustion engine, additional 
sets of annular cylinder blocks, cylinder heads and double 
face arcuate pistons are applicable to form more chambers. 
This engine is not also limited to be used as gasoline engine 
but can be also used as a diesel engine with minor modifica 
tions. 
Having my invention described and illustrated, various 

modifications will be obvious to those skilled in the art without 
departing from the principle involved and as such be included 
within the scope of the invention as claimed. 

I claim: 
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1. A rotary internal combustion engine comprising, in com 
bination, support means; a first shaft rotatably mounted on 
said support means; an annular cylinder block coaxially sur 
rounding said first shaft and connected thereto for rotation 
therewith, said annular cylinder block having a pair of diamet 
rically opposite walls dividing the interior of said annular 
cylinder block into two compartments; a pair of double-faced 
arcuate pistons respectively located in said compartments and 
each forming between one face thereof and one of said divid 
ing walls a first chamber and between the other face thereof 
and the other dividing wall a second chamber; a hollow second 
shaft journaled on said first shaft, said second shaft being con 
nected to said pistons for rotation therewith; inlet and outlet 
ports communicating with said chambers; means for supplying 
a metered fuel charge through said inlet ports into said cham 
bers; means communicating at least with said first chamber for 
igniting a fuel charge compressed therein to thereby rotate 
said arcuate pistons relative to said annular cylinder block; 
and means controlling the relative rotation of said annular 
cylinder block and said arcuate pistons. 

2. An engine as defined in claim 1, wherein each of said first 
chambers forms a combustion chamber and each of said 
second chambers forms a pumping chamber, and including an 
enclosed annular space coaxial with said annular cylinder 
block and rotary valve means forming part of said first shaft 
for connecting and disconnecting said means for supplying a 
metered fuel charge with said annular space, said inlet ports 
comprising a first port for each of said pumping chambers and 
providing communication between said annular spade and the 
respective pumping chamber, and a second port for each com 
bustion chamber and providing communication between said 
annular space and the respective combustion chamber, and 
said outlet ports comprising an exhaust port for each of said 
combustion chamber. 

3. An engine as defined in claim 1, wherein each of said 
chambers constitutes a combustion chamber, one inlet port, 
one outlet port and a means for igniting a compressed fuel 
charge being provided for each of said chambers, and includ 
ing passage means providing communication between said 
inlet ports and said means for supplying a metered fuel charge 
to said chambers, valve means in each of said ports, and sta 
tionary cam means for controlling said valve means. 

4. An engine as defined in claim 3, wherein said inlet and 
outlet ports are located closely adjacent said dividing walls, 
each of said valve means comprising a valve seat at the respec 
tive port, a valve member reciprocable relative to said seat 
between an open and a closed position, a valve stem con 
nected to said valve member, and a guided plunger between 
each valve stem and said cam means for reciprocating said 
valve member during rotation of said annular cylinder block 
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8 
relative to said stationary cam means. 

5. An engine as defined in claim 1, wherein said controlling 
means comprise a sun gear coaxial with said first shaft and fix 
edly mounted on said support means, a pair of diametrically 
opposed planet gears meshing with said sun gear, a first pair of 
radial arms fixed to and projecting in opposite direction from 
said first shaft, a second pair of radial arms fixed to and pro 
jecting in opposite direction from said hollow second shaft, a 
crank pin journaled at the free end of each of said first pair of 
arms and each carrying one of said planet gears, a crank arm 
fixed to each crank pin, and a pair of connecting rods each 
connecting a respective crank arm with the free end of one of 
said second pair of arms. 

6. An engine as defined in claim 1 and including a pair of 
said cylinder blocks arranged coaxially and axially spaced 
from each other and both connected to said first shaft for rota 
tion therewith, each of said annular cylinder blocks having a 
pair of diametrically opposite walls dividing each of said annu 
lar cylinder blocks into two compartments, a pair of said dou 
ble-faced arcuate pistons being respectively located in said 
compartments of each of said annular cylinder blocks, each of 
said pistons forming between one face thereof and one of said 
dividing walls a combustion chamber and between the other 
face thereof and the other dividing wall a pumping chamber, said igniting means communicating with said dombustion 
chambers, a pair of axially extending connecting pins respec 
tively connecting the pair of arcuate pistons in one of said an 
nular cylinder blocks with the pair of arcuate pistons in the 
other of said annular cylinder blocks, said hollow second shaft 
being connected to said pair of pins by a pair of axially spaced 
and radially extending arms, and said control means being in 
part located between said pair of annular cylinder blocks. 

7. An engine as defined in claim 6, wherein said control 
means comprise a pair of coaxial and axially spaced sun gears 
fixedly mounted on said support means, a pair of diametrically 
opposite planet gears for each sun gear, two pairs of opposite 
extending radial connecting arms respectively connecting said 
pair of annular cylinder blocks with said first shaft, two cranks 
each having a pair of oppositely projecting first crank pins 
journaled in said connecting arms, a pair of crank arms fixed 
at one end thereof to the inner ends of said crank pins and 
connected to each other at the other ends thereof by a further 
crank pin, said planet gears being respectively fixed to the 
outer ends of said first crank pins, and a pair of connecting 
rods connecting the respective further crank pin with the 
respective connecting pins. 

8. An engine as defined in claim 1, wherein said support 
means comprises a casing enclosing at least said control 
eaS. 


