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(57) Claim .
1. A rotating cylimder black piston—cylindef engine,
comprising: |

a statior means;

a hellow rotor housing rotatably mounted on saiid’ stator
means for rotation around a rotor housing axis of rotation;

a plurality of cylinders radially positioned in the
peripheral wall of said hollow rotor housing;

a piston slidable in each of said cylinders and having
a piston rod rigidly mounted thexeon and extending radially
| of said rotoi into said hollow rotor housing;
‘means co’nnéctéd to _said cylinders and the pistons

therein for supplying a gas into said cylinders which is

caused to expand for driving pistons radially inwardly in

i-ii/ér




N g

 (11) AU-B-32494/89 | -2-
(10) 607106 ot

:said qylinders and for exhausting-the expanded gas from said
'cylinders; |

a rotatable reaction member in said hollow rotor
housing'and fotétably_mounted'on said stator means for
rotation around a fixed axis offsat ffom the rotor housing
axis of rotation and'haVing rédially spaced peripherally_
extending rolling engagement éuffades'around the'pefiphery
thereof; and

differential rolling engaygement means:on:the inner ends
of each of said piston rods in rolling engagement with said
rolling engagement surfaces for transmitting the force from
said pistons to said reaction member and reaction fche'frdm
said reaction member to said pistons and for causing said :

reaction member to rotate. o ' ot
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- TITLE OF THE INVENTION

ROTATING CYLINDER BLOCK PISTON-CYLINDER ENGINE

The present invention relates to a rotating cylinder
block piston-cylinder engine which has a cylinder block in
the form of a rotor in which the cylinders are located, and
in which the pistons slidable in the cylinders have piston
rods rigid therewith and which are engaged with a rotatable
reaction member in the center of the rotor which is
eccentric to the axis of rotation of the rotor. More

particularly, the piston rods of the pistons are s:iyaged

-----

with the rotatable reaction member by a differszatial rolling
engagenment means for transmitting the forcé frem the pistons
to the yeaction member, and the reaction force from the
reaction member to the pistons for causing the rotor to

rotate and for causing the reaction member to rotate.

BACKGROUND OF THE INVENTION

Rotating cylinder block piston-cylinder engines are
known, but the most common type is the type in which the
piston rods are pivotably connected by crank pins to the
piston, and rotatably connected to a fixed eccentric crank
shaft, so that as the pistons are driven inwardly in the
cylinders, the piston rods, as the rotor rotates and the
reaction force is transmitted to the }ctcr, oscillate back
and forth transverse to the axis of moveﬁent of the pistons.
This common type is simply the reverse of a conventional
radial piston-cylinder engine in which the cylinders are

v

radially positioned in a fixed cylinder block around a

-la-

Y
S

P

~l



conventioral crank shaft and the pistons are connected to
crank shaft by conventional oscillating piston rods.

The disadvantage of this common type of rotating
cylinder block engine is that the forces which are set up by
the oscillating piston rods at high rotational speeds are
detrimental to the operation and the structure of the
engine, requiring robust parts, and causing considerahle
wear and breakage of parts, similar to a conventional rotary
engine.

There have been two proposals for a rotating cylinder
block piston-cylinder engine similar to that of the present
invention having pistoun rods rigid with the pistons: The
first of these is disclosed in U.S. Patent 1,445,474 to
Benson e*% al., in which the cylinder block 5 is a rotor
rotatably mounted around a shaft, and pistons 7 are recipro-
cal in cylinders in the rotor, and the piston rods from the
cylinders engage‘a reaction member 4 which is eccentrically
mounted on the shaft 3 through rollers 9. The rollers are
held against the eccentric portion 4 by a ring 10 there-
around. A similar engine is disclosed in British Patent
425278 of 1935,‘in the name of James Ferguson Edington. The
Eding?on patent discloses a motc: similar to that of Benson
et al., but in which the engagement of the piston rods with
the eccentric portion d is through sliders £ which slide in

A Y

a groove in the eccentric reaction, member.

In both of these motars, the probleﬁ of the oscillating
connecting rods is overcome, since the rods extending from
the pistons are rigid with the pistons and reciprocate
radially of the axis about which the rotor rotates.

However, in boti of these engines, the engagement of the
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piston rods with the reaction member is through a means
which will generate great amounts of friction. 1In the case
of Edington, the sliders f must slide on the reagtion member
and will, to a considerable degree, slide in engagament with
the portion of the reaction member which defines thka outer
edge of the groove in whjch the sliders slide. 1In the case
of Benson et al., it would appear that the rollers would
roll smocothly between the eccentric member 4 and the ring 10
therearound. In fact, however, because the rollers on the
ends of the piston rods must roll back and forth along the
surface of the reaction member 4 during their rotation
around the axis of rotation of the rotor 5, this will cause
them to move in rubbing engagement with the inner surface of
the ring 10. It will be understood that if one of the
rollers is rolling along the surface of the eccentric member
4, for example in a clockwise direction around the eccentric
merber 4, the roller will be rolling counterclockwise, and
the outer pértion of the periphery thereof will be moving
counterclockwise along the inner surface of the ring 10 and
will rub against this surface rather than roll along it.
This will of course create a great deal of friction.

At high speeds, the frictional forces in both of these
prior art ergines are extremely high, and make them

impractical fo¥ use.
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OBJECTS AND BRIEF SUMMARY OF THE INVENTION

It is an object of.the present invention to provide a
rotating cylinder block piston-cylinder\engine of the type
in which the piston rods are rigid with the pistons, which
overcomes the problems of the prior art engines of this
type.

It is a further object to provide such an engine in
which the piston rods are engaged with the reaction member
through differential rolling engagement means which permits
free rotation along the reaction member, and yet which also
permits free movement along the inner periphery of means for
holding the engaging members against the reaction member.

To this end, the present invention provides a rotating
cylinder block piston-cylinder engine which has a stator
means, a hollow rotor housing rotatably mounted on the
stator means for rotation around a rotor housing axis of
rotation, a plurality of cylinders radially pasitioned in
tl.c peripheral wall of the hollow rotor housing, a piston
slidable in each of said cylinders and having a piston rod
rigidly mounted thereon and extending radially of the rotor
into the hollow rotor housing, means connected to the
cylinders and pistons therein for supplying a gas into the
cylinders which is caused to expand for driving the pistons | A\
radially inwardly in the cylinders and for exhausting the é 3
expanded gas from the cylinders, a‘roéatable reaction member Eoog
in the hollow rotor housing and rotatably mounted on the |
stator means for rotation around a fixed axis eccentric to f j
the rotor housing axis of rotation and having peripherally
extending inner and outer rolling surfaces around thé

periphery thereof, and differential rolling engagement
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means ov the inner ends of each of said piston rods in
rolling engagement witp the surfaces on the rotatable
reaction member for transmitting the foFce from the pistons
to the reaction member and reaction force from the reaction
member to the pistons, and for causing the reaction member
to rotate.

Other and further objects of the invention will become

apparent from the following detailed description.
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BRIEF DESCRIPTION OF THE DRAWINGS

The lnventlon will now be descrlbed in detail in
connection with the accompanying draw1ngs, in which:

Fig. 1 is a transverse‘sectional view of the engine
accorqding to the invention, taken on line 1-1 of Fig. 2;

Fig. 2 is a longitudinal sectional view of the engine
taken on line 2-2 of Fig. 1;

| Fig. 3 is a detailed sectional view through one of the
cylinders in the rotor of the engine of Figs. 1 and 2;

Fig. 4 is a partial sectional view, on an‘enlarged
scale, of the gearing for connecting the piston rods to the
reaction member;

%ig; 5 is a partial sectional view taken along line 5-5
of Fig. 4; | |

| Fig. 6 is a partial éectiqnal view taken along line 6-6
of Fig. 4; and |

Fig. 7 ls a view 51mllar to Fig. 5 show1ng an alterna-
tive embodiment in Whlch rollers are prov1ded for ‘engaging

the piston rods Wlth the reaction member.
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DETAILED DESCRIPTION OF THE INVENTION

The detailed description is of an internal combustior
type engine, which is the best mode now contemplated of
practicing the invention.

As seen in the drawings, the rotating cylinder block
piston-cylinder engine of the present invention has a stator
10, shown schematically in two spaced parts, and a hollow
rotor housing 11 rotatable relative to the stator 10 on a
rotor shaft 12 miounted on the stator in a bearing 13. In
actual practice, the stator is somewhat larger, and extends
on both sides of the hollow rotor housing 11, but for the
sake of simplicity, it is shown in the present drawings as
the two simple blocks 10.

The rotor housing 11 has a plurality of cylinders 14
mounted therein and extending radially of the axis of the
rotor shaft 12. The present embodiment shows three such
cylinders, but, depending upon the size of the rotor housing
11, there céuld be more. The cylinders 14 are mounted in
radial bores 16 in the peripheral wall 15 of the rotor
housing, and cooling fins 17 on the cylinders 14 extend to
the wall of the bore 16, and mount the cylinder within the
bore. As will be described in greater detail hereinafter,
the fins 17 havé apertures therein for permitting cooling
fluid to pass not only circumferentially of the cylinders
14, but also longitudinally therea;on;. Where the engine is
designed for use with gasoline or the like, ignition means,
such as a spark plug (not shown) is provided in each cylin-
der. Where the fuel need not be ignited by a separate
ignition mgans, as in the case of a Diesel type engine, the

separate ignition means can be omitted.
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Slidably mounted in each of the cylinders is a piston
18 having conventional piston rings for sealing the piston
with the inner surface of the cylinder, and on each piston
is a hollow piston rod 19 which is rigid with the piston 18
and which extends radially of the rotor housing 1l1l. The
hollow interior 19a of each piston rod is open, through an
aperture 19b in a piston rod receiving fitting 29a of a
sacdidle 29, to be described later.

A reaction member 20 is provided in the hollow interior
of the hollow rotor housing 11. The reaction member is con-
stituted by a reaction rotor 21 rotatably mounted on a
reaction rotor shaft 2la extending into the rotor housing
from the stator part 10 on the left side of the rotor
housing 11 in the drawing through a rotor housing operning
lla. In this embodiment, reaction rotor 21 has two sun-type
gears 22 on the opposite axial ends thereof, separated by a
groove 2lc.

Surrounding the reaction rotor 21 is a ring gear 23
which is mounted on an axially extending portion of a
connecting web 24 which rigidly connects the ring gear 23 "
with the sun-type gears 22. The oukter peripheral surfaces |
of the sun-type gears 22 congtitute an inner rclling
engagement surface and the innor surface of the ring gear 23
constitutes an outer rolling engagem;nt surface radially
spaced from the gears 22. There is defined between the ring
gear 23 and.the sun gears 22 a generally annular space 23a.

Mounted within the annular space is a differential
rolling engagement means which in this embodiment is a
planet-type gear cluster 25 which is constituted by two
rotor engaging planet-type gears which have the peripheries
thereof meshed only with the peripheries of the sun-type

- 8 -
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gears 22, and a ring gear engaging planét-type gear 27 whi.h
is ppsitioned between the two rotor engaging.planet-type
gears 26, and which is meshed only with the ring gear 23.
The diameter of the rotof engaging planet-type gears 26 is.
slightly less than the radial dimension of the annular space
23a, so that the outer portions of the peripherieé of the
rotor enfaging planet-type gears 26 do not mesh with and do
not engage the ring gear 23. Likewise, the diameter of the
fing gear 27 is such that the inner peripheral portion
thereof is spaced from the bottom of the groove 2lc, so that
the:outer pdrtion of the periphery of the planet-type gear

27 does not'engage the reaction rotor 21, The gears 26 and

27 are separately rotatably mounted on a gear cluster shaft

28 which_projects axially’dutwérdly of the web 24 ét both
ends through circumferentially extending slots 28a in the
web 24, o _

The 5qddie~29'mehtiéned hereinbefore, has fadially
inwardly extending legs 29b>in,which the ends of the gear
cluster shaft 28 afe rotatably mounted; sé that the saddle
in effect carries the planet-type gear clusﬁer 25 rotatably
thereon. Inasmuch as the saddle is rigid with the piston
rod 19 by virtue of the engagement of the piston rod 19 ih
the piston rod receiving fitting 29a, the planet-type ¢ear
cluster 25 is mounted on the radially inner end of the
piston rod 19. \

It will be appreciated Ehae.there 1s a planet-type gear

cluster rigidly mounted on the radially inner end of each of

the piston rods 19,

A timing ring gear 30 is mounted on the wall of the
hollow rotor housing 11, and surrounds the portion of the
sun-ﬁype gear 22 which projects-axially beyond the saddles
29. Thé projecﬁing’portion oﬁ the sun gear 22 is meshed

-9 -
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w1th the timing ring gear, and the engagement between these
two gears keeps the rotatlon of the reaction member 20 in
synchronism with the rotation of the hollow rotor housing
11.

A peir of power take-off gears 31 and 32 are positioned
within the timing ring gear 30, and the gear 31 is mounted

by a steel shaft on stator part 10. The radially innermost

gear 32 is mounted on a power‘take-off‘shaft 33 which

extends axially out of the rotor housing 11 through the
rotor housiné opening 11&. |

Within an exhaust gas turbine chamber 35 provmded in
the left hand stator part 10 is mounted an exhaust gas
turbine 34 which is Canected to the power take-off‘shafﬁ‘
33. Within an air intake impeller-chamber 38 in the stator
10 and spaced axially from the exhaust gas‘turbine ohamber
35 is an air intake pump impeller 37 which‘is‘mounted on the
axial end of the power take-off shaft 33. Opening into the

air intake impeller chamber 38 is an air intake port 39 and

& fuel intake port 40. An air-fuel passage 41 extends from

tlie periphery of the air intake impeller chamber 38 through
the stator 10 to a position adjacent the reaction rotor
shaft Zia‘and opposite the rotor housing opening 1la.

The outer end of each cylinder is closed by a cylinder
cover 42 which has a hollow piston rod guide 42b extending
downwardly into the cylinder therefrom, and an exhaust port
42a opening therethrough from the interior of the hollow
piston rod guide 42b. An exhaust manifold 43 is mounted on
the outside surface of the hollow rotor‘housihg 11 aver the
exhaust port 42a, and conducts exhaust gas to the bore 16 in
which the cooling fins 17 are positioned. The cooling £ins
have apertures therein for permitting the exhaust gas to
flow not only peripherally around the cylinder 14 while

- 10 =



being guided by the fins, but also to flow longitudinally of
the cylinders 14.

The hollow piston rod 19 has an intake valve opgning
194 therein just above the piston 18, and an exhaust valve
opening 19c therein above the inlet opening 19d. The hollow
piston rod guide 42b has an exhaust outlet 42c therethrough.
In the positions of the pistons shown in Fig. 1, the inlet
openings 194 in the two lower pistons are exposed to the
hollow interior 19a of the piston rod 19, and the exhaust
openings 19c are aligned with the openings 42c in the hollow
piston rod guide 42b, in positions for fuel intake and
exhaust of the cylinders. The piston at the top of Fig. 1 .
is in the top dead center position, in which the cylinder is
closed, ready for the firing of the ignition means.

Extending through the hollow rotor housing 11 from the
radially inner ends of =ach of the cylinder containing bores
16 are exhaust passages 44 extending to an end surface of
the hollow fotor housing 11 and opening into an annular
groove 44b thereon. Opposed to the annular groove 44b on
the opposed wall of the stator portion 10 is a second
annular groove 44c, from which an exhaust passage axtension
44d extends into the exhaust gas turbine chamber 35. xn
exhaust gas discharge 36 is provided in the stator 10
opening out of the exhaust gas turbine chamber 35.

It will be understood that the éhapes of the various
chambers, turbines, ports and passages afe shown generally,
and in a practical embodiment of the engine may have differ-
ent sizes and shapes from those« shown in the drawings.
Moreover, the rotor housing 11 is closely spaced to the

stator 10 so that the annular grooves will transmit the
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exhaust gas across the joint between the rotor housing and
the stator. Gaskets, not shown, may be provided adjacent
the annular grooves to prevent escape of exhaust gas. .
In operation, a mixture of fuel and air from the £fuel
intake port 40 and the air intake port 39 are pumped by the
air intake impeller 37 through the air fuel passage 41 and
through the rotcr housing opening lla into the hollow
interior of the Niollow rotor housing 11. When the iﬁtake
opening 194 in the respective piston rods 19 is opened, the a,
fuel-air mixture is drawn through aperture 19b and the
hollow interior 19a of the piston rod and into the cylinder,
and as the rctation of the rotor housing continues to move
the cylinder the position of the upper cylinder in Fig. 1,
the air-fuel mixture is compressed. Then at the appropriate
rotational position, the mixture is ignited by the ignition
means to drive the piston 18 radially inwardly. The force
transmitted‘radially along the piston rod 12 is transmitted
to the gear cluster 25 through the saddle 29 and the gear
cluster shaft 28, and through the sun-type gears 22 against
the reaction rotor 21, The reaction force 1s transmitted
back through the sy&tem, and as the piston moves, for !
example to the position of the lower right piston in Fig. 1,
the lateral component, due to the offset of the radial
movement ¢f the piston from the eccentric axis of the
reaction member, causes a rotational }orce to be exerted on i i e
the rotor housing 11, to rotate it.
As will be seen, the fact that the piston rods are
rigldly engaged with the pistons causes them to shift in the
direction of rotation (shown by the arrow in Fig. 1) along

the peripheital surface of the reactior rotor 21. The



maximum forward shift is at about the position of the lower
right-hand piston .shown in Fig. 1. Tihereafter, as the
piston moves around the axis of rotation of the rotor, to C
about the bottom position in Fig. 1, the end of the piston
rod will move in the opposite direction relatively to the
surfruce of the reaction rotor 20. This will continue to
substantially the position of the lower left-hand piston in
Fig. 1, after.which the movement of the piston with the
rotor will cause the end of the piston rod to move forwardly
in the direction of rotation until the piston returns to the
top position as shown in Fig. 1.

Since the rotor ergaging planet-type gears 26 are
freely rotat.able on the gear cluster shaft 28, and the shaft
28 is movable in the slots 28a, the gears 26 are free to
roll along the sun-type gears 22 during this relative
movement.
cece It wil; be appreciated that as gears 26 are rotated,
they are free of any contact with the axially extending
o 0¢ portion of the connecting web 24 on which the ring gear 23
° is mounted.
ceee, On the other hand, the ring gear engaging planet-type {
P gear 27, which is engaged with the ring gear 23, is free to

c Cc

rotate relative to the rotor engaging planet-type gears 26, : ‘f

Ce o
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and will accordingly freely roll alon? the ring gear 23.
Ti:us, the planet-type gear cluster permits the rotor é LT
uw:i' engaging planet«type gears 26 and the ring gear engaging
Planet-type gear 27 to roll freely in gearing engagement
along the respective sun gears 22 and ring gear 27, regard-

less of the direction of rotation of the respective gears in

the gear cluster 25.  The axially extithding portion of the
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web 24 thus keeps the rotor engaging planet-type gears 26 in
engagement with the sun-type gears 22 at all times so as to
properly transmit the reaction forcés, yet there is no <

friction, other than normal gear friction, because of the
outer peripheral portions of these gears rotating in the
opposite direction relative to the ring gear. The ring gear
engaging planet-type gear 27, being free to rotate indepen-
dently of the gears 26, ensures that there is no undue
frictional force, despite the presence of the forces
containing the gear cluster so as to hold the gears 26
against the sun gears 22.

The exhaust gases from the respective cvlinders will be
transmitted through the exhaust ports 19c¢ and 42c into the
exhaust manifolds 43, and will circulate through the bores
16, guided by and past the fi«ds 17, and out through the
exhaust passages 44. The exhaust passages 44 will discharge
into the annular groove 44b, and then into the annular
groove 44c across the gap between the rotor and the stator,
and the exhaust gas will flow through the passage 44d into
the exhaust gas turbine chambzar, where it will be directed
against the blades of the turbine 34 to drive the turbine
and transmit power to the shaft 33.

Further power is takern Jut from the system from the
rotation of the reaction rotor 21 from the movement of the
years 26 therealong, through the timi;lg ring gear 30 and the
power take-off gears 31 and 32 to the shaft 33.

Other conventional motor structure can be incorporated,
such as some means for starting thi2 rotor housing J1 in its

rotation at the start-up of the engine, and such things as
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speed controls etc. which are conventional fcr internal
combustion engines, can .be incorporated.

While the gear cluster form of'the differential rolling <
engagement means provides the best engagement between the
ends of the piston rods and the reaction member, if the size
of the engine is reduced, it becomes increasingly difficult
and expensive to provide gears which have good precision and
which are sufficiently strong to withstand the forces
generated in the engine. Accordingly, an alternative form
of the differential rolling engagement means can be a roller
bearing or ball bearing means, as shown in Fig. 7. Small
size high quality bearings of these types are readily
available which can be substituted for the gears in the
embodiment of Figs. 1-6. To this end, the sun gears 22 on
the opposite ends of the reaction rotor 21 are replaced on
reaction rotor 21' by simple cylindrical bearing surfaces
22' separated by a groove 2lc'.  The ring gear 23 is replaced
by a simple cylindrical bearing surface 23' connected to the
reaction rotor 21 by the web 24, and the generally annular
space 23a' is provided between the bearing surfaces 22' and
23'. The diffefential rolling engagement means is consti- £
tuted by a roller cluster 25' having a pair of roller
bearings 26' which have the peripheries thereof rolling on
the bearing surfaces 22! and a roller bearing 27' which is

N\
positioned between the two rollexr bearings 26' and which is

in rolling engagement with the bearing sﬁrface 23'., As with
thie gear cluster, the diameter of the rotor engaging bearings
is slightly less than the radial dimensicn of the annular
space 23a' so that the outer portions of the peripheries of

the rotor engaging bearings 26' do not engage the bearing

surface 23'. Likewise, the diameter of the bearing 23' is ;

-15-
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such that the inner peripheral surface thereof is spaced

from the bottom of ‘the groove 2lc' so that the outer portions

£

of the periphery of the roller bearing 27' does not engage {
the reaction rotor 21'. As with the embodiment of Figs.

1-6, the roller bearings 26' and 27' are mounted on the

+ shaft 28'.

The operation of this embodiment is the same as that of
the embodiment of Figs. 1-6, except that the engagement
between the ends of the piston rods dand the reaction member
is a simple rolling engagement rather than a geared rolling
engagement. However, the engine can be made in a much
smaller size without the necessity of providing very expen-
sive small precision gears for gear cluster arrangement cf
the embodiment of Figs. 1-6.

While the differential rolling engagement means of both
embodiments has been described as having two members engaging
the outer peripheral surface of the reaction rotor 21 and
one member between the two members and engaging the ring

member 23 or 23', it will be appreciated that b‘y properly

. constructing the differential rolling engagement means,

other arrangements are possible. For example, other numbers
of members could contact the buter peripheral surface of the

reaction rotor 21, and other numbers of members could engage

the ring member 23 or 23'. Further, in the differential

\

‘rolling éngagement means, some of the members can be gears

and others can be rollers. |

 While the foregoing embodiment ‘has‘ be‘en described as an
internal combustion engine dpefating wi‘th‘combustible‘. fuel,
the invention is not limited ro this type“ of engine. The |
motor will operate equally well with a compressed gas whiéh ‘

is expansible. In such case, the gas would be supplied

-1 R
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through the air-fuel passage 41 into the hollow interior of

the housing while under pressurs, énd passed through the |

opening 19b in the saddle 29 into the hollow piston, and :
through the inﬁake opening 194 into the interior'cf.the

cylinder. At £his point, the gas would then expand, driving

the piston 18 inwardly. The depressuriéed gas would then be

exhausted through the exhaust system similar to the products

of combustion of the internal combustion engine.

It wiil be seen that the engine can be operated without
any lateral movement of connecting rods between the pistons
and a stationary crank, so that the engine can be driven at
an éxtfemely high-rotatzonal speed without any vibrations.
This not only increases compression ratios etc. for internal

combustion type ehgines, but increases the power per unit

weight available from the engine. Vibrations are substan=-

tially eliminated, since the parts are moving only radially

or in rotatioﬁ, and there is no oScillating movement of any
of the parts, with the exception of the slight rotational
movement of the gear cluSter 25 back and forth along the
periphery of the reacﬁion rotor 21. The engine-runs'extreﬁe-
ly smoothly «t very high.speeds,_which makes possible high

power output.
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The-Claims-Defining-The-Invention-Are-As-Follows:

1. A rotating cylinder block pistbn—cylinder engine, '
comprising:

a stator means;

a hollow rotor housing rotatably mounted on said stator
means for rotation around a rotor housing axis of rotation;

a plurality of cylinders radially positioned in the
peripheral wall of said hollow rotor housing;

a piston slidable in each of said cylinders and having
a piston rod rigidly mounted thereon and extending radially
of said rotor into said hollow r¢tor housing;

means connected to said cylinders and the pistons
therein for supplying a gas into said cylinders which is
caused to expand for driving pistons radially inwardly in
said cylinders and for exhausting the ixpanded gas from said
cylinders;

a rotatable reaction member in said hollow rotor
housing and rotatably mounted on saild stator means for
rotation around a fixed axis offset from the rotor housing
axls of rotation and having radially spaced peripherally :
extending rolling engagement surfaces around the periphery
thereof; and

differential rolling engagement ?eans on the inner ends
of each of said piston rods in rolling engagement with said
rolling engagement surfaces for transmitting the force from
said pistons to said reaction member and reaction force from
said reaction member to said pistons and for causing said |

reaction member to rotate.
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2. An engine ‘as claimed in claim 1 in which at least some
said rolling engagement surfaces have gearing thereon, and
said differential rolling engagement means comprises gear ¢

mearis in mesh with said gearing.

3. An engine as claimed in claim 2 in which said peripher-
ally extending rolling engagement surfaces on said rotatable
reaction member includes gearing on said rea'ction mempber and
ring gearing for holding said gear means in engagement with -
said gearing on said reaction member, and said gear means
comprises gears freely rotatably engaged with said ring

gearing and said gearing on said reaction member, whereby

the ring gearing holds said gear means in engagement with .
sald reaction member and said gear means is free to move

along said gearing on said reaction member while the hollow

rotor housing is rotating.

4, An engine as claimed in claim 2 in which said peripher-

ally extending gearing on sald rotatable reaction member

comprises sun type gearing and ring gearing spaced outwardly

thereof, and said gear means comprises a gear cluster having ;
independently rotatable gears respectively meshed with the

sun type gearing and the ring gearing, whereby the ring

gearing holds said geaxr means in engagement with said

reaction member and said gear means is free to move along

the peripherally extending gearing while the hollow rotor

housing is rotating and there is little friction between the

gearing and the reaction member.

5. An engine as claimed in claim 4 in which said sun type

gearing comprises two sun gears spaced axially along said

19
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reaction member and having a groove therebetween, and said

gear cluster comprises a pair of gears meshed only with the

respective sun gears and a further gear therebetween meshed <
only with said ring gearing and having the periphery thereof

extending into said groove and spaced from the bottom of

said groove.

6. An engine as claimed in claim 4 in which said gear
cluster has a shaft on which said rotatable gears are
independently rotatably mounted, and said engine furcther
comprises a saddle on the end of each piston rod ;n which
the ends of said gear cluster shaft are mounted for mounting

sald gear clusier on the piston rod.

7. An engine as claimed in claim 1 in which said means for
supplying gas to said cylinders and pistons comprises means

for supplying a combustible gas.

8. A0 engine as claimed in claim 7 in which said means for

supplying combustible gas comprises an intake pump means for

drawing in air and a combustible gas, and means for feeding :
the air and combustible gas from said pump means iﬁto the

hollow interior of said rctor housing, and said piston rods

are hollow and are open td& the interipr of said rotor

housing, and include valve means for';pening and closing

said cylinders during reciprocation of said pistons for

feeding the air and combustible gas into said cylinders.

9. An engine as claimed in claim 8 further comprising a
power takeoff shaft to which said rotor housing is connected

and which is rotated by rotation of said rotor housing, and



said pump means is an impeller mounted on said power takeoff

shaft.

10. An engine as claimed in claim 1 further comprising a

power takeoff shaft to which said rotor housing is connected

and which is rotated by rotation of said rotor housing.

11. An engine as claimed in ¢laim 10 in which said rotor-
housing h#s a ring gear thereon concentric with the axis of
rotation of the rotor housing, and a gear train between said

ring ¢gear and said power takeoff shaft.

12. An engine as claimed in claim 2 in which said rotor
housing has a ring gear thereon concentric with the axis of
rotation of said rotor housing, and said gearing on the
periphery of said reactibn member is meshed with said ring
gear for keeping the timing of the rotation of said reaction

member and said rotor housing in synchronism.

13. An engine as clalmed in clalm 1 further comprxsmng a
power takeoff shaft, an exhaust gas turbine on said power
takeoff shaft, and conduit means extending from said cylin-.
ders to said gas turbine for-direéting exhaust QAS-from said
cylinders against said turbine. |

14. An engine as claimed in claim 13 in bhiéh said means
for supplying gas to said cylindérs comprises an impeller
means on said power takeoff shaft for drawing in air:and a
combustible gas and means for feeding the air and cbmbustible
gas from said impeller means into the hollow interior of

said rotor housing and then into said cylinders.



15.  An engine as claimed in claim 1 in which at least some
of said rolling engagement surfaces are bearing surfaces,
and said differential rolling ecngagement means comprises
rolling type bearings in rolling bearing engagement with

said bearing surfaces.

16. An engine as claimed in claim 15 in which said peri-
pherally extending rolling engagement surfaces on said
rotatable reaction member includes inner roller bearing
surface means on said reaction member and outer roller
bearing surface means spaced outwardly thereof for holding
said roller type bearings in engagement with said roller
bearing surface means on said reaction member, and said
roller type bearings comprise roller bearings freely rotat-
ably engaged with said roller bearing surface mean, whereby
said outwardly spaced roller bearing surfacé means holds
said roller bearings in engagement with said reaction member
and said roller bearings are free to move along said roller
bearing surface means on said reaction member while the

hollow rotor housing is rotating.

17. An engine as claimed in claim 16 in which said peri-
pherally extending roller bearing surfaces on sald rotatable
reaction member comprises a cylindrical bearing surface and
a further cylindrical bearing surface\spaCed outwardly
thereof, and said roller type bearings comprise a roller
bearing cluster having independently rotatable roller
bearings respectively engaged with the cylindrical bearing
surfaces, whereby the further cylindrical bearing surface
holds said roller bearings in engagement with said reaction

member and sald roller bearings are free to move along the

e
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peripherally extending cylindrical bearing surfaces while
the hollow rotor housing is rotating and there is little
friction between the roller bearings and the reaction

member.

18, An‘enginé as claimed in claim 17 in which said cylindri-
cal bearing surface comprises ﬁwo portions spaced axially
along said reactioh member and having a groove therebetween,
and said roller bearihg cluster comprises a pair of roller
bearings engaged only with the respective cylindrical

bearing surface portions and a further‘roller bearing
therebetween engaged only with said ﬁurther cylindrical
bearing surface and having the periphery thereof extending

into said groove and spaced from the bottom of SQid‘groove.

19. An engine as claimed in claim 17 in whicﬁ said roller
‘bearing cluster has a shaft on which said roller bearings
are independently rotatably mounted, and said engine further
comprises a saddle on the end of each piston rod in which
the ends of sald roller bearing cluster shaft are mounted

for mounting said roller bearing cluster on the piston rod,

DATED This 5th Day of April, 1989,

FUTURE. POWER- INC.

EDWD., WATERS & SONS
PATENT ATTORNEYS

50 QUEEN STREET.
MELBOURNE, - VICTOR1A- 3000,
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