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The invention concerns internal combustion engines 
and more particularly relates to rotary engines, herein 
after referred to as "an engine of the type specified.' 

It is among the objects of the present invention to 
provide an improved engine of the type specified. 

According to the present invention an engine of the 
type specified comprises an output shaft, a body member 
mounted for rotation about the axis of said shaft, a 
plurality of part annular cavities within said body mean 
ber and having their centre of curvature on the rota 
tional axis thereof, an arcuate piston in each Such cavity 
adapted to be reciprocated axially thereof, connector 
means secured to said pistons adapted to transmit motion 
thereof to the said output shaft, inlet means in said 
chambers whereby fuel may be applied to the combustion 
chambers formed between the pistons and the end faces 
of the cavities, outlet means whereby burnt gases may 
be removed from the chambers, a first unidirectional 
clutch means between the body member and a fixed sup 
port, a second unidirectional clutch means between the 
connector means and a fixed support, a third unidirec 
tional clutch means between the body member and the 
output shaft, a fourth unidirectional clutch means be 
tween the connector means and the output shaft, the 
unidirectional clutch means between the fixed support 
and the body member and between such support and 
the connector means being adapted to prevent motion 
of the said body member and connector means relative 
to the fixed support in the reverse sense of the output 
shaft, the remaining clutch means being so arranged as 
to allow of the overrun of the output shaft relative to 
the body member or the connector means. 

O 

5 

20 

25 

30 

40 

In one embodiment of the invention the connector 
means is constituted by a front plate of the body mem 
ber, such front plate being rotatable relative to the said 
body member and defining, with the said body member, 
the part annular cavities. 
The invention will now be described further, by way 

of example only, with reference to the accompanying 
drawings illustrating several embodiments thereof and 
in which: 

FIG. 1 is a cross section taken diametrically through 
a first embodiment thereof; 
FIGS. 2a, 2b are sections taken along lines Ia-IIa 

and IIb-IIb respectively of FIG. 1; 
FIG. 3 is a diametrical cross section taken through 

a second embodiment of the invention; 
FIG. 4 is a cross section taken diametrically through 

a third embodiment of the invention; : 
FIG. 5 is a section taken along line V-V of FIG. 4; 

and 
FIG. 6 is a diagrammatical representation of a modified 

form of the third embodiment of the engine and corre 
sponds to FIG. 5. 

Thus, referring now to FIGS. 1, 2a and 2b of the 
drawings an engine of the kind specified consists of a 
body member 11 formed from two parallel, spaced plate 
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like members 11a, 11b freely rotatable upon a common 
output shaft 12, complementary formations on the mem 
bers 11a, 11b so arranged as to define a plurality of 
combustion chambers 13 therebetween, a first unidirec 
tional clutch means 14, 15 between each individual plate 
like member and a fixed support, for example the engine 
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housing 6, and a second unidirectional clutch means 
27, 8 between each plate-like member gia, Sib and the 
cominaon output shaft i2. 

It has been found convenient to use a commercially 
available sprag-clutch and thus no detailed description 
of such assembly is thought to be necessary. 
The adjacent faces of the plate-like members 11a, 1b 

each have a circular channel 19 machined therein, the 
channels 19 each being of semi-circular cross section and 
being located in corresponding positions on the two 
members a, Eib. In the channel 9 so formed are 
located arcuate piston elements 20 of dimensions com 
plementary to the cross sectional dimensions of the annu 
lar ring formed when the two plate like members are 
placed in abutment, four such elements 20 being equally 
spaced around each channel 9 and being firmly secured 
to the appropriate plate-like member. The length of each 
element 28 is such that the elements of one plate-like 
member 14a may be engaged with the gaps between 
adjacent such elements 20 of the other plate-like member 

b whilst leaving a space or combustion chamber 3 
between successive elements. The piston elements 20 
and the circular channel define the complementary forma 
tions before referred to. 
The first and second unidirectional clutch means 4, 17 

in respect of plate-like members ia are oppositely di 
rected; that is to say one clutch means 14 will allow free 
rotation of the disc-like member in one direction relative 
to the fixed support, a direction corresponding to the 
forward direction of the shaft 2, whilst the second 
clutch means 7 will allow free rotation of the member 
11a on the shaft 2 in the other direction. The clutch 
means 15, 8 provided in respect of the plate-like mem 
ber ib are likewise oppositely directed, one such means 
15 allowing free movement of the member ilib in a 
direction corresponding to the forward direction of the 
shaft 2, the other means 18 allowing of the free overrun 
of the shaft 2 relative to the member 1b. The corre 
sponding clutch means of the two plate-like members are 
such as to allow rotation of the members in the same 
SeSe. 

Fuel inlet ports 21, exhaust ports 22 and ignition 
means (not shown) are provided in respect of each com 
bustion chamber, and appropriate seals (not shown) are 
provided between the plate-like members to maintain a 
gas tight joint thereat. 
The operation of the engine is as follows: 
Referring now particularly to FIGS. 2a, 2b, a suitable 

fuel-air mixture is introduced into one set of combustion 
50. chambers a, that is to say the first set of chambers, and upon relative rotation between the plate-like members 

11a, 11b such mixture is compressed. At an appropriate 
stage in the cycle the mixture is ignited and the piston 
faces defining the end walls of the chamber are moved 
apart. Since rotation of plate-like member 11a in a rear 
ward direction is not possible because of the unidirec 
tional clutch means 4 between the member and the fixed 
support, one member lab will be accelerated whilst the 
other a reduces its rate of rotation, or stops. 
The arrangement of clutch means 15, 18 between the 

forwardly moving plate-like member 11b and the com 
mon shaft 12 is such that the said shaft 12 is rotated 
by such members Ab, the shaft 12 being free to rotate 
relative to the other plate-like member 11a because of 
clutch means 17. 

If a combustible mixture is introduced into the re 
maining chambers b at an appropriate stage in the cycle, 
upon ignition taking place in respect of the mixture 
already present in the first set of chambers a, the mix 
ture now introduced will be compressed ready for igni 
tion. Upon combustion of the mixture in the second 
set of chambers, that is to say chambers b, the end faces is 
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of these chambers move apart and because of the clutch 
arrangements, one plate-like member a moves forward 
relative to the fixed support, thus driving the common 
shaft 12, whilst the other member 11b comes to rest, or 
revolves at a lower rate. 
The exhaust gases are discharged from the chambers 

at the maximum volume conditions of the chambers 
and a fresh air-fuel mixture introduced during the com 
pression stroke of the other set of chambers. 
By repeating the cycles the output shaft can be caused 

to rotate by applying successive impulses thereto, the 
impulses stemming alternatively from one end then the 
other plate-like member. 

For starting purposes it is thought that it will be nec 
essary to disengage the unidirectional clutch between a 
plate-like member, say member 11b, and the fixed support 
in order that said member may be rotated in the reverse 
direction to compress the mixture. 

In a second embodiment, see now FIG. 3, one plate 
like member 1ja' is formed with an inclined periphery 
c thereto, the other plate-like member 13b' having a 

similarly inclined inner face d thereto, channels 9 
being provided in the member 11a, 11b' to receive 
piston members 20'. The second embodiment corre 
sponds in all other material respects with the embodi 
ment illustrated in FIG. 1 and thus no further descrip 
tion is thought necessary. It is to be appreciated that the 
angle may be varied to meet particular requirements 
and in some instances the chambers may even be formed 
in the cylindrical periphery of a plate-like member. 

In a third embodiment, see now FIGS. 4 and 5, a 
rotary internal combustion engine comprises a body part 
41 of disc-like form having an annular groove 42, of 
semi-circular cross section, formed therein, two arcuate 
elements 43 within said groove 42 and defining the ends 
of arcuate cavities in such groove, a piston member 44 
located in each cavity so defined and forming combustion 
chambers 45 between the member 44 and the elements 
43, and a connecting rod assembly 46 between the piston 
members 44 and a drive element 47. A cover plate 48, 
likewise having an annular groove 49 therein, is applied 
to the body part 41, the arcuate elements 43 provided 
in the body part 4 extending into such groove 49, the 
latter combining with the like arrangement in the body 
part to define arcuate combustion chambers 45 of circu 
lar cross-section. 

Each of the arcuate elements 43 has an axially directed 
through bore 43’ thereto, the said bore 43’ being of in 
creased dimension inwardly of the element and breaking 
through the surface thereof at one side to form a slot 
43' for a purpose later to become apparent. 
The connecting rod assembly 46 includes arcuate rods 

46a secured to the piston members 44 thus to maintain 
such members 44 in a predetermined spaced apart dis 
position, the said rods 46a extending along the axis of 
the groove and into the through bore 43' in the arcuate 
elements 43. Thus the piston members 44 are capable 
of movement within the combustion chambers in unison 
one with the other by an amount determined by the 
axial extent of such chamber. At two diametrically 
opposed points on the arcuate rods 46a are provided 
connecting elements 46b, such elements 46b initially 
extending through the slots 43a' in the arcuate elements 
and axially of the engine and subsequently radially 
thereof, the connecting elements 46b terminating in the 
drive element 47. 

Appropriate seals, not shown, are provided between 
the arcuate rods 46a and the bore 43' of the arcuate 
elements 43 and inlet and exhaust ports (not shown), 
are provided in respect to each combustion chamber. 
A unidirectional clutch 59 is provided between the 

body part 41 and a fixed structure 51 and a second clutch 
52, between the body part 41 and an output shaft 53. 

Further unidirectional clutches 54, 55 are provided 
i. between the assembly 46 and a fixed structure 56 and 
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4. 
between the driven element 47 and the output shaft 52. 

Conveniently the body part is freely mounted upon 
the output shaft with a unidirectional clutch between 
such body part and the said output shaft, and the driving 
member is formed as a sleeve or other structure freely 
mounted upon and in co-axial relationship with the said 
shaft, a unidirectional clutch being provided between the 
sleeve and the shaft. 
The operation of the engine is similar to the engine 

shown in FIGS. 1 and 2a, 2b and thus no further descrip 
tion is thought necessary. 
The embodiment of FIGS. 4 and 5 can be conveniently 

modified by replacing the arcuate elements by discs 57 in 
a like manner to that shown in FIG. 6, the discs 57 being 
located in appropriately positioned recesses in the 
channel. 
The invention is not restricted to the particular features 

of the embodiments hereinbefore described since alterna 
tives will readily present themselves to one skilled in 
the art. 

For example, the number of combustion chambers may 
be varied to suit particular requirements, whilst each plate 
like member of the embodiments of FIGS. 1 to 3 may, if 
desired, be arranged to rotate a separate output shaft. 

Furthermore, each plate-like member may have a brake 
associated therewith if desired. 

In so far as the embodiment of FIGS. 4 to 6 is par 
ticularly concerned the chambers may be of other than 
circular cross-section, diametrical extensions thereto being 
provided in the form of channels in the body part and/or 
cover, the connecting rods extending through the cham 
ber end walls in the region of such extensions. 

It is also to be understood that by an appropriate se 
lection of combustible fuel mixture, spontaneous combus 
tion of the mixture may be arranged and thus the need 
for including an ignition means obviated. 
What I claim is: 
1. A rotary internal combustion engine comprising an 

output shaft having a forward direction of rotation, an 
engine body mounted for rotation about the axis of said 
shaft, a fixed support for said body, at least two arcuate 
chambers within said body, the axes of curvature of said 
chambers being coaxial with said shaft, an arcuate piston 
within each chamber and slidable with respect to said 
body along the axis of said chamber, each of said pistons 
having an arcuate length less than the arcuate length of 
its respective chamber thereby defining a combustion 
chamber adjacent to each of its ends, piston rods rigidly 
interconnecting said pistons, a drive element independent 
of said body mounted for rotation about the axis of said 
shaft, connection means rigidly connecting said pistons to 
said drive element, inlet and outlet ports in said combus 
tion chambers through which fuel may be introduced into 
and products of combustion exhausted from said cham 
bers, a first unidirectional clutch between said body and 
Support and a second unidirectional clutch between said 
drive element and said support, said clutches permitting 
rotation of said body and drive element, respectively, in 
said forward direction but preventing such rotation in 
the opposite direction, and a third unidirectional clutch 
between said body and shaft and a fourth unidirectional 
clutch between said drive element and shaft, said clutches 
causing said shaft to rotate with said body and drive ele 
ment, respectively, when said body and drive element 
rotate in said forward direction but permitting said body 
and drive element, respectively, to rotate in the opposite 
direction with respect to said shaft, whereby when fuel 
burns in the combustion chambers adjacent to the forward 
ends of said pistons said body is urged in the forward 
direction of rotation thereby rotating said output shaft 
with it and when fuel burns in the combustion chambers 
adjacent to the rearward ends of said pistons said pistons 
are urged in the forward direction of rotation, thereby 
rotating said output shaft with it through said connection 
means and drive element. . . . . 
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2. An engine as defined in claim 1 wherein said arcuate 
chambers are portions of a single annular chamber in said 
body, and including at least two barrier means fixed to 
said body within said annular chamber, said barrier means 
being spaced apart along the axis of said annular cham 
ber in order to define said arcuate chambers. 

3. An engine as defined in claim 1 wherein said drive 
element is a sleeve surrounding said shaft. 

4. An engine as defined in claim 1 wherein said arcuate 
chambers are portions of a single annular chamber in said 
body, and including at least two barrier means fixed to 
said body within said annular chamber, said barrier means 
being spaced apart along the axis of said annular chamber 
in order to define said arcuate chambers, said piston rods 
being slidable through said barrier means. 

5. An engine as defined in claim 4 wherein each of said 
barrier means is a hollow arcuate element, said piston 
rods being rigid arcuate rods slidably accommodated by 
said arcuate elements, each of said arcuate elements hav 
ing an elongated arcuate slot in its side wall, and said 
connection means extending through said slots and being 
rigidly fastened to said piston rods. 

6. An engine as defined in claim 4 wherein each of said 
barrier means consists of a pair of arcuately spaced discs, 
each disc being provided with a hole, said piston rods 
being rigid arcuate rods slidable through said holes, and 
said connection means being rigidly fastened to each 
piston rod in the region of said rod located between its 
respective pair of said discs. 

7. A rotary internal combustion engine comprising an 
output shaft having a forward direction of rotation, an 
engine body mounted for rotation about the axis of said 
shaft, a fixed Support for said body, at least two arcuate 
chambers within said body, the axes of curvature of said 
chambers being coaxial with said shaft, an arcuate piston 
within each chamber and slidable with respect to said 
body along the axis of said chamber, each of said pistons 
having an arcuate length less than the arcuate length of 
its respective chamber thereby defining a combustion 
chamber adjacent to each of its ends, a drive element inde 
pendent of Said body mounted for rotation about the axis 
of said shaft, connection means rigidly connecting said 
pistons to said drive element, inlet and outlet ports in 
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said combustion chambers through which fuel may be 
introduced into and products of combustion exhausted 
from said chambers, a first unidirectional clutch between 
said body and support and a second unidirectional clutch 
between said drive element and said support, said clutches 
permitting rotation of said body and drive element, re 
spectively, in said forward direction but preventing such 
rotation in the opposite direction, and a third unidirec 
tional clutch between said body and shaft and a fourth 
unidirectional clutch between said drive element and shaft, 
said clutches causing said shaft to rotate with said body 
and drive element, respectively, when said body and drive 
element rotate in said froward direction but permitting 
said body and drive element, respectively, to rotate in the 
opposite direction with respect to said shaft, whereby 
when fuel burns in the combustion chambers adjacent to 
the forward ends of said pistons said body is urged in 
the forward direction of rotation thereby rotating said 
output shaft with it and when fuel burns in the com 
bustion chambers adjacent to the rearward ends of said 
pistons said pistons are urged in the forward direction of 
rotation, thereby rotating said output shaft with it through 
said connection means and drive element. 
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