| O | Fn I-_1:;

corract  ber Lot hl - - Form 1D
OMMONWEALTH PF 2
E e o PATENTS ACT 195268
COMPLETE SPECIFICATION
ek Tlle. Mm& engine.
Class l="7- 7 TeEetEE
Application Numbar: %%5-‘3! kL Bl .
Lodged: hgﬁlc:—ﬁ?-—ii by f'mc:-uiﬁnmc& ﬁgai_;':{rcﬂ-'\m,

\k en: Fone tlon aleonale 2\ co alob; FoaR s3/oo

fication Lodged: 0l al
Complete Specificat i STy ity {‘_'!'-a.im"l

is . “'I
el ke acks 2o,

Priority : —

Aalated Art: e D BT Eﬁ}qulb"; ols- 1, bl T, L:M'g’ =1,

et m...&...n.a.;.ﬂ“ b7, bed.

22320%  RAWWAL|TR 1T

Hama of Applicant : TORY RALPH SARICH
* " Address of Applicant : 491 Walter Road,
e SAYSWATER, in the State of Victoria,
- Commonwealth of Australia.
- Actual Inwemtor: TONY RALPH SARICH

Addres for Servics : EDWD. WATERS & SONS,
, MELBOURNE, AUSTRALIA 3000

BRI ST R EET
EOSOEER SERET,
Complete Specification for ths invention entitied:

nay IMPROVED ROTARY MOTOR"

WVt — T4 — g~ \afC
; * n of this inventian, Imnludinnﬂubanmmndntpaﬂmmingitumwnm- me 1=

The following statement is a full deser %
n



10

20

30

This invention relates to a rotary motor which
may be operated on the internal combustion engine
principle, but may also operate as a steam engine or
hydraulic motor.

There have been proposed numerous construct-
ions of rotary motors, many incorporating sliding
vanes which divide a cavity formed between a station-
ary and rotary member into a plurality of chambers.

A common problem encountered in previously proposed
vane-type rotary motors, is the provision of adequate
support for the sliding vanes, and the maintaining of

an effective seal between the sliding vanes and the
stationary housing and rotor. It has been the practice
to support the vane for reciprocating sliding movement
either in the stationary housing or in the rotor, with

the projecting portion of the vane completely unsupported.
Suitable spring devices are provided to urge the vanes

in a direction to maintain engagement between the free
end of the vane and the rotor or housing as the case

may be.

One principal disadvantage of these con-
structions is that the vane is only supported at one
end and thus, when the vane is in its extended position,
it is subjected to substantial bending stresses. In
order to withstand these stresses it has been necessary
to use vanes of substantial thickness and hence of
increased weight. The weight of the vanes introduces
inertia problems and consequently necessitate strong
spring devices to induce the necessary movement in the

vanes to maintain contact at their free end with the
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co-operating rotor or housing. Also deflection of the
vane due to only one end being supported causes increased
frictional resistance to sliding movement of the vane.

It is the principal object of the present invention
to provide a motor of the vane-type, in which the support-
ing and sealing problems inherent in previously proposed
vane-type rotary motors are substantially reduced to
provide an effective motor.

With the above stated object in view, there is
provided an engine comprising a housing having a generally
cylindrical cavity defined by an internal peripheral wall
and opposed end walls, a shaft rotatably supported in the
housing, a piston member journalled eccentrically on said
shaft to describe an orbital path within the cavity upon
relative rotation between the shaft and housing, said
piston having a peripheral surface extending between the
end walls of the cylinder, a plurality of vanes disposed
radially to and spaced equally about the shaft axis forming
with the piston member and housing a plurality of chambers
the volume of each chamber varying as the piston member
orbits, each vane being supported in the housing for reci-
procal movement radially with respect to the shaft axis
and independently connected to the piston member so that
the piston member may move relative to each vane in a
direction at right angles to the direction of reciprocation
of the respective vane in the housing and at right angles
to the shaft axis to permit orbiting of the piston member
upon reciprocation of the vanes relative to the housing,
the radially inner face of each vane engaging throughout

the extent of the movement between the vane and piston member
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a respective flat face on the peripheral surface of the

platen member, each said face extendng between the end

walls of the housing parallel to the direction of relative
movement between the vane and piston member, sealing means
operatively disposed between each vane and the respective

flat face of the piston member, the housing peripheral wall

and the housing end walls , and means to regulate the
admission to and exhaust from each chamber in sequence of

a working fluid to induce orbiting of the platen member

and resultant relative rotation between the shaft and housing.

As the piston member describes a purely orbital
movement, there is no angular movement between the vanes
and the piston member, and consequently the vanes may be
connected to the piston member.  Accordingly, it is not
necessary to provide any spring devices to induce the
reciprocating movement of the vanes as this is positively
induced by the connection between the vanes and piston member.

The orbital movement of the piston member within
the cavity of the housing is such that the piston member
maintains a constant angular relation to the co-operating
flat face on the piston surface and slides therealong in
a pure straight line movement. The constant angular
relation and the straight line movement overcome the sealing

problems that arise in other engines where the vanes rock

or pivot relative to the piston member. The straight line

movement between the flat surface and the vane enables the
seal therebetween to be a simple spring loaded seal strip

element.
Furthermore as the vanes are only subjected to pure

reciprocal movement relative to the housing each vane may
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be slidably supported in respective radial slots in each
end wall and peripheral wall of the cavity.

The supporting of the vanes in the slots in the
end walls of the chamber substantially reduces the stresses
In the vanes, particularly when they are in their extended
position, and thus the vanes will not bend or deflect,
and may be made of a lighter construction with a resultant
reduction in inertia loads.

Some further advantages inherent in this construct-
ion are:-

1. There is no contact between the peripheral
surfaces of the piston member and the chamber, and thus
accurate machining of these surfaces is not neccessary, and
there is no wearing thereof.

2. The pressure differential on the opposite

_4a _
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sides of the vanes, at any point in

their working cycle , is small in compari-

son with many other vane type engines. The
maximum pressure differential occurs when

the vane is retracted to its fullest extent,

and hence has a minimum area exposed to

the pressure difference.

3. The surfaces of the vanes which are in
wearing contact with the piston member or
housing may be flat surfaces, and thus uni-
form wear on these surfaces does not inter-

fere with their functioning.  The flat surfaces
also simplify seal construction as flat seal

strips may be used.

4. Lubrication and cooling of the vines may

be simply effected by an oil spray directed

onto the face of the vanes when in the re-
tracted position as substantially the whole
surface of the vane is then outside the working
chamber. Further , the incoming charge of gas
will contact a large exposed surface of the

vane as the vane is in its fully extended

position.

Conveniently there 1.8 provided at least one

member having two journalled sections eccentric with
respect to one another, one rotatably supported in the
housing and the other in the piston member with the axes
thereof parallel to the shaft axis, the eccentricity of

the journalled sections and the location thereof rela-

tive to the shaft being such as to guide the piston

-5 -
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member in the orbital path when the shaft rotates.
Preferably there are three such members spaced equally
about the shaft axis.

The invention will be more readily under-
stood from the following description of an internal
combustion engine as lllustrated in the accompanying
drawings. The engine illustrated operates on the
two-stroke cycle, but it will be readily understood
that by the provision of suitable valve mechanisms,
the engine may operate on the four-stroke cycle.
Similarly, it will be readily understood that with
appropriate modifications, the engine may operate as
a steam engine or hydraulic motor.

Referring now to the drawings:-

Figure 1 is a section view of the engine
along a diametral plane.

Figure 2 is a perspective view with the
exhaust end cover and chamber end plates removed to
show the cam member and vanes .

Figure 3 is a perspective view similar to
Figure 2 with the vane and cam member also removed.

Figure 4 is an enlarged sectional view of
portion of the housing and cam member showing the
arrangement of seals for one vane.

The engine compriase a cylindrical outer
casing 10, opposed end cover plates 11, lla attached
by bolts 12 around their periphery to the outer casing
10. Bearings 15 supported in the cover plates rotatably
support the crank shaft 16 for rotation about an axis

co-axial with the outer casing 10.

-5 -
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The Six arcuate peripheral combustion
chamber sections 18 are disposed within the outer casing
10 in a generally circular formation co-axial with the
shaft 16. The chamber sections 18 have cavities 19
formed therein which constitute a cooling water jacket.
The arcuate length of the chamber sections 18 is such
that when assembled slots 20 are provided between adjacent
sections 18, the slots 20 extending the full axial and
radial dimension of the sections and radially with
respect to the crank shaft. The six chamber section
define an internal surface of generally hexagonal shape
with the corners of the hexagon rounded by a curved
surface which blends smoothly with the adjacent straight
sides.

Associated with each chamber sections 18
are two opposed chamber end plates 24, 25, of generally
sector shape, which extend from the outer casing 10
to the vicinity of the crank shaft 16. The chamber
end plates 24, 25 also define between adjacent radial
faces, radial slots 27 which register with the slots 20
defined by the chamber sections 18. The outer peripheral
edge 28 of the chamber end plates are received in the
recess 29 in the outer casing 10 and the end cover plates
11, 11a, chamber sections 18 and chamber end plates 24,
25 and held in assembly by the bolts 12 extending through
aligned apertures therein and the locating dowels 31.

Two part apherical combustion cavities 35
are provided in the internal peripheral surface of each
chamber section 18, with a threaded spark plug aperture

36 communicating with one of each cavities. Associated
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with each spark plug aperture 36 is a sleeve 37 extend-
ing between the chamber section 18 and the outer casing
10 to house, and provide access, to the spark plug.

The crank shaft 16 has the piston member 40
mounted on the eccentric journal 17 of the crank shaft
through the bearings 22 to permit relative angular move-

ment therebetween. The piston member 40 comprises the

peripharal r i n g gl pide-piale 42 and attached

gide {-'p-La-'t-e 43, with six equally spaced slots 45 in each

side plate. The slots 45 in each side plate are arranged

in the formation of a hexagon having an axis coincident
with the axis of the eccentric journal 17 of the crank
shaft . Corresponding slots 45 in the respective side
plates 43 are in alignment in the axial direction.

The three eccentrics 50 are supported in
bearings 52 in the inlet end cover plate 11 in equally
spaced relation about the axis of the crank shaft and
egage apertures 51 in side plate 43 of the platen
member 40. The throw of the eccentrics 50 are arranged
in relation to that of the crank shaft so that when the
crank rotates the piston member describes an orbital path.
Thee orbital path is such that the slots 45 retain a
constant angular relation to any radial plane passing
through the axis of the crank shaft 16. Annular seal
rings 60, located in respective grooves 61 in each side
plate of the piston member, are pressed against the
chamber end plates by the respective spring strips below
the seal rings.

The crank shaft 16 is of two-piece construct-

ion whereby the web 21 and bearings 22 may be detached
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from the eccentric journal 17 to permit aasembly of
the member 40 to the journal 17. The couwnter-weight
32 haa an integral cylindrical mounting portion 33 o=
tatably supported on the spigots 26 on the respective
side plates of the piston member,. The counter-weight
iz disposed diametrically opposite the eccentric journal
17 of the crankshaft and is caused to rotate with the
crankshaft by the pin 93 engaging the slot 94 in the
counter-weight.  The counter-weight 1e made of bronze
so that bearing bushes are not required. This arrange-
ment of the counter-weight provides both static and
dynamic balance. ‘The vanes 70 are of generally rect-
angular shape and are supported in the slots 20 and 27
for sliding movement in the radial direction relative
to the crank shaft 16. Each vane 70 is connected to
the cam member 40 by two lega 72 extending along each
radial edge of the wana and secured to the vane by
gtuda 73. The laterally projecting pin 76 dithe inner
end of each leg is received in a clipper 92 which slid-
ably engages the respective slots 45 in each side plate
of the  piaten member == thatthe vanes reciprocate in
response to orbital movement of the piston member 40.
The seal strip Zil';- located in the recegs 17in the radially
inner edge of the vane engages the outer peripheral
snrface 46 of the piston _’r?nember. The spring strip
62 below the seal stripi-ﬁ'g maintained the latterin
engagement with the peripheral surface 46.

It will be noted that the portions of the

peripheral surface of the pieton member along which

the respective vanes move are flat and parallel to the
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associated slots 45 in the side plates. The peripheral
surface of the piston member 40 is thus of generally
hexagonal shape with the corners rounded.
Seal strips T7 and associated spring strip 78
are provided in radially extending grooves 79 in each
side face of each vane, adjacent each end thereof. The
seal strips 77 engage the walls of the radial slots 27
formed between the chamber end plates 24, 25.
Further seal strips 80 and associated spring
strips 81 are provided in grooves 82 in each end face
of the arcuate chamber sections 18 to engage the opposite
side faces of each vane.
The construction so far described provides
six chamber defined by the arcuate sections 18 the
chamber end plates 24, 25 the vanes 70, and the piston
member 40. During each complete cycle of orbital move-
ment of the piston member the volume of each chamber under-
goes a complete cycle of variation from minimum to
maximum and return to minimum. It will be thus under-
stood that the application of a fluid under pressure to
each chamber in sequence when the chamber is at or near
minimum volume will apply a force to the portion of the
piston member of the chamber to induce orbital movement
of the piston member 40 and resultant rotation of the
crank shaft 16.
The following description relates to the
further details of construction shown in the drawings
relevant to an internal combustion engine but it will
be readily understood by those skilled in the art the

nature of modification necessary in order to operate
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the engine by the use of other working fluids such as
steam or hydraulic fluid.
Referring again to the drawings, inlet ports
85 extend through the end cover plate 11and the
respective chamber end plates 24 to communicate with
the respective chambers. The ports 85 are opened and
closed by the piston member 40 during the orbital
movement thereof. Similar exhaust ports 88 are provided
in the opposite end cover plate 11a and chamber end plates
25, and are likewise opened and closed by the piston
member 40. It will be noted the three of the inlet
ports 85 are in the vicinity of the bearings 52 support-
ing the eccentrics 50.
Each inlet port 85 communicates with the
inlet manifold 90 and all exhaust ports 88 communicate
with the exhaust manifold 91.
This porting arrangement allows the engine
to operate on the two stroke cycle, and the actual
shape and location of the ports may be readily deter-
mined by those skilled in the art.
As the two stroke cycle does not provide
suction to draw the mixture into the chamber, a suit-
able blower (not shown) is provided to deliver the
mixture to the inlet manifold 90 communicating with
each inlet port 85.  The blower may be driven by the
crank shaft 16 or may be an exhaust driven turbo-blower.
The fuel may be supplied by a conventional carburetor or
a fuel injection system may be used. It will be apprec-
iated that the engine may also operate on the diesel princ-

iple, either two or four stroke cycle.
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If the engine is to operate on the four
stroke cycle inlet and exhaust ports mey be provided
in the arcuate peripheral chamber section 18 with mech-
anically or other suitably operated valves to control
the admission and exhaust of the charge to each chamber.
A feature of this engine is that the rate
of increase in volume of each chamber relative to
the angular movement of the crank shaft is not uniform,
the rate being initially high. In the engine shown in
the drawings the volume of each cylinder increaee to
approximately 68% of maximun volume during the initial
90° of rotation of the crank shaft from top dead centre.

This results in a high torque at low engine revolutions.

-12 -



THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:-
1. An engine comprising a housing having a generallY
cylindrical cavity defined by an internal peripheral wall

and opposed end walls, a shaft rotatably supported in the
housing, a piston member journalled eccentrically on said
shaft to describe an Orbital path within the cavity upon
relative rotation between the shaft and housing, said

piston having a peripheral surface extending between the

end walls of the cylinder, a plurality of vanes disposed

radially to and spaced equally about the shaft axis forming
with the piston member and housing a plurality Of chambers
the volume of each chamber varying as the piston member
orbits, each vane being supported in the housing for
reciprocal movement radially with respect to the shaft

axis and independently connected to the piston member so
that the piston member may move relative to each vane in a
direction at right angles to the direction of reciprocation

of the respective vane in the housing and at right angles

to the shaft axis to permit orbiting of the piston member

upon reciprocation of the vanes relative to the housing,

the radially inner face of each vane engaging throughout

the extent of the movement between the vane and piston
member a respective flat face on the peripheral surface

of the piston member, each said face extending between the
end walls of the housing parallel to the direction of rela-

tive movement between the vane and piston member, sealing
means operatively disposed between each vane and the res-
pective flat face of the piston member, the housing peripheral
wall and the housing end walls, and means to regulate the

admission to and exhaust from each chamber in sequence of



a working  fluid to induce orbiting of the piston member
and resultant relative rotation between the shaft and

housing.
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2. An engine as claimed in claim 1, operable as an
internal combustion engine and including means to regulate
in sequence the ignition in each chamber of a gaseous
mixture to induce orbiting of the piston member and res-

ultant relative rotation between the shaft and housing.

3. An engine as claimed in claim 1, in which each vane
is slidably supported in a respective slot in each end
wall and the peripheral wall for reciprocal movement

radially with respect to the shaft axis,

4, An engine as claimed in any one of claims 2 to 3,
wherein there is provided at least one member having two
journalled sections eccentric with respect to one another,
one rotatably supported in the housing and the other
rotatably supported ‘in the piston member with the axes
thereof parallel to the shaft axis, the eccentricity of

the journalled sections and the location thereof relative

to the shaft being such as to guide the piston member in

the Orbital path when the shaft rotates.

5. An engine as claimed in claim 3, wherein each vane
has a radially inwardly extending portion at each axial

end of the vane located in the respective slots in each

end wall, each said portion being connected to the piston

member to  prevent relative movement between the vane and



piston member in the radial direction and to permit the
relative movement therebetween in a directon at right
angles to the direction of reciprocating movement of the

vane .

6. An engine as claimed in claim 5, wherein each said

extending portion of the vane has a slipper member mounted
thereon, and the piston member is provided with radial

end walls at each axial end thereof, a pair of slots

associated with each flat section of the peripheral

surface one slot in each end wall extending parallel to

the associated flat section, the Slipper members on each

vane slidably engaging the respective slots to connect

the vane to the piston member to prevent relative movement

between the vane and piston member in the radial direction

and to permitt relative movement therabetween in a direction
parallel to the flat Sect lon of the piston member peripheral

surface with which the vane engages.

7. Anengine a s claimed in any one of the preceding
claims, wherein the piston member 1s hollow, and a
counter-weight is mounted within the piston member and
rotatably supported by the shaft for rotation in unison

with the shaft about the shaft axis, the counter—weight
being of a mass and disposition relative to the shaft to

satatically and dynamically balance the shaft.

8. An engine substantially as hereinbefore described

with reference to the accompanying drawings.

DATED this 23rd day of September, 1975.

TONY RALPH SARICH. EDWD. WATERS & SONS,

Patent Attorneys,
Melbourne, AUSTRALIA.




