5 JAN 2004 WD 01/06093 PCT/ AUO0O/ 09849 ROTARY PI STON ENG NE The present
invention relates to motors or engines and nore particularly 18§ dAN 2004
crankl ess engi ne which nay be in the formof an internal conbustion engine,
a flui #OBWGEn notor such as an air notor, or a steamPEATALSPOB#Yyi ne. 5 The
term "crankl ess" refers to the fact that the notor does not have a
conventional crankshaft and is not subject to reciprocating notion. The

out put shaft of the engine is in fact a straight shaft which is caused to
rotate by offset bearings located in a drive nmenber which may be terned a
shaft driver. although i RQh&aR3 PISEONNEGINENe notion of the so-called

shaft dri i r. -orbital tionwth slowrqtation .1(,) .relative to
t he spe_edv’@{e P%f‘%ﬁi 1§nggclxor{ ﬁ%la%at%ﬁfno Par e, CRER§S &f’%f@?@n?arpgﬁlﬁ'@y&? fotary
and ogfhkigls &1¥hd/5iES MRl be &5 1t Aeim f&rdﬁsi:@éma?eaﬂn%ﬁé]ﬁ&ggiﬁé%ﬁ FRiQPOS ed
in the past with varying degrees of success but overa t here has been no

ser i odgvanrabloe e asoan hie metor.pyrox steamydii vereemghe conbust i on engi ne at | east
i nsofar as aut onobiles are concerned. This fact is primarily due to the

b overete me; PRy BRE BT SPE G0 TG et D CHE KE'oriyi nes
has n@fovbmehaptahi Z0ind & Ad{%hbléet%o F@ii@‘ocaﬁﬁ@?ﬁ&idm Phé S&bh%a{f%f engi ne
manuf acturers. It is an object of this invention to provide an alternative

f or mtbé engineis-inrfact psoaight shpft whechixt caused tengiarebywoifsht eaeingo frateane or
nore .of the shortcom ngs 0 of prior art.engihes. Accordingly the

i nverdfi? VﬁrrBWé%rswg}the[ﬁ@Y ﬁ’& tE’S'H‘g‘ii Ps%hﬁg‘ ‘iPYRﬂ RODP SN I hE s seasgathie dri ver
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chanberé dgfi ne% béit ween tthe 1(‘:’3% ?ﬁgﬁlgfcé;?nwa l&gfﬁgﬁé&ggﬁlﬁtsnﬁ?ﬁ@@b&nd t he
Vi@l | refativh® the speaar ofentatign ofdiedowppasisfon chanbers bei ng separated by
novabl e dividers nounted in said stator and bearing on said shaft driver,
an out put in  said stator and passing centrally

t hr ough séﬂsa_g'?é‘i@%%itn%t Q\tlei!!%fsfuaﬁﬁgr@%%%@ﬁ?ié%h gAY €5 whll peothesadoams f t
o e o U8 keSS AR doalles” 8 Pt Bfgrat™ ¢
r ot atheonaks b&enii ter2@BAchallenge to the reciprocating internal combustion engine at
least insofar as automobiles are concerned. This fact 1s primarily due to the high wear
15 rate in rotary engines and possibly the fact that the improvements in efficiency of
rotary engines over reciprocating engines has not been sufficient to justify a major

- change in direction for engine manufacturers.

It is an object of this invention to provide an alternative form of a non-
reciprocating type motor or engine which overcomes one or more of the shortcomings

20 of prior art engines.

Accordingly the invention provides an engine comprising a hollow cylindrical
shaft driver located in a stator cavity of the engine and surrounded by expansion
chambers defined between the cylindrical wall of the shaft driver and the wall of the
stator cavity, said expansion chambers being separated by movable dividers mounted

25 1in said stator and bearing on said shaft driver, an output shaft rotatably supported in
said stator and passing centrally through said stator cavity and through said shaft
driver, said shaft having bearing means to one side of said shaft which bear on the

inside surface of said shaft driver whereby a combination of orbital and rotational



%' O 01/ 06093 PCT/ AUCO 00849 novenent. of said shaft driver «icgu;mo?;@%ati on
" of said shaft at a rotational speed nuch greater than the rotati speed
of sai dwgh@fdsogdri ver. I n order that the invention may b - ily

under stood one particular enbodinment will now be descr %ﬁgg{%ﬂ{oﬁﬂ?ef erence
to the acconpanyi ng drawi ngs which show an air driven engine. In the
drawings: FIG 1 is a perspective vied-fromthe inner side of an inlet end
pl at e madement ef sarshiadl diiodr danecengatie of Gaifll sBaftZit iasrotatipRabgretiniacki ew,
fromthe outside, of a s} at or, of t(Pe %na%ne and shows, in exploded view. a
shaf t SFAGEMan e rataliona! sperdqd said ghalt @dveigine; FIG 3 is a perspective
vi ew of an output shaft assenbly of the engine; FIG 4 is an end view of

t he engi ne 1fr } t: i f ol F 5 1S i imlar to BELG 4
W th 1Al et Bndust Pt AheinfBA® o Be" hidre dohdind WHEBR U bhE e B8] oy o
t he oemhddisieat twik senblbe; déscBbed Wwitharefereapeabime atcempaRfnt ! dragipboded
view) fromthe outer side of the inlet end plate and inlet mani fold: FIG
8 ps dhiehspewanairgdgrivgn engoe. tladhe dsawingsof the stator, shaft driver, and
novabl e dividers, in an exploded view, 20 FIG 9 is a further perspective

view (fro Opposi; I t he out put. shaft assenbly; FIG
10 is sim a?i"atlo FI Glggp\%?ﬂ]r?tcgﬁgv a%%eoéﬁég%émﬁré!d%ﬂf qryIniet € ﬁdﬁ@‘iee%y%f t he
engi ne from the out puhietmganifdll oPiiPerigigbaft reroved; 15 JAN 2004 WO
01/06093 FI G 12 PCT/ AUD0?00849 3 '

FIG. 2 18 a perspective view, from the outside, of a stator of the engine

and shows, in exploded view, a shaft driver and movable dividers

10 of the engine;
FIG.3 1s a perspective view of an output shaft assembly of the enginé;
FIG. 4 is an end view of the engine from the inlet manifold end;
FIG.5 is a ;/icw similar to FIG. 4 with inlet end plate and Olltp:l-lt shaft
removed,;
15 FIG.6 is an end view of the output shaft assembly;
FIG. 7 is a perspective view (partly exploded view) from the outer sidé of

the inlet end plate and inlet manifold:;

FIG. 8 1s a perspective view, from the inside, of the stator, shaft driver,

and movable dividers, in an exploded view;

20 FIG.9 is a further perspective view (from the opposite end to FIG. 3) of
the output shaft assembly; '

FIG. 10 is similar to FIG. 4 with end cap removed;

FIG. 11 is an end view of the engine from the output end with output shaft

removed;



is an end view of the engine end plate with inlet manifold gngl J&A]gzﬂﬁgp
renoved: FIG 13 is an enlarged perspective view of a timng nmenber cated

at the égg&rwfnd of the output shaft; and FIGS. 14(i )3%){‘)#3?’&%61 cycl e of
|

the shaf rrver within the stator cavity to produce revol ution
of the output shaft. In the drawi ngs, the engine is shown to conprise
essentially a stator 10, an inlet eldd plate 11 and a output shaft 12 A
shaft drivelG132is aidwl ¢miwiew ofdhei eiling émyplawhwizh inlehenanifbrl engeng i s
assenbled. is located in a cylindrical. stator cavity 14 of the 10 stator
10. The inlet end pl &R 4MOYfEE an inlet manifold 15 nounted centrally on
the outer end thereof and a renovable end cap 16 provides an air intake 17

cyl i nari cal B0kt 45 B filerhad rePy P Mgt nin SR g o e 8BS s by

grub screws (not shower efi©f (¥ @ltbangharpgdti on 15 of the manifold 15
relative to the boss 45 nay be adjusted to vary the timng of the engine.
As is evident flexible pressure hoses 18 extend fromthe inlet manifold to

if et porfEs3olfti{hve sdew plaicte pf. thershafthdaysrovithin thigestaiod erayptyl 60
communi cates wth ports, 20 (see_ Fl T ach_of i ch communicates with
one of the pressure R]bosdélgeﬁsglﬁ%revcﬁ%??% BE quﬁﬁ”‘gtsn%:t‘r at air intake 17 to
the respective inlet ports 19 via the pressure hoses 20 18. The ports 20

are openednahe drawetkshihederiging RGhERTORY codfipfiRcdssshtially tah@aronner ae felet Of
out put shaft 12 as wll be described hereinafter. The end cap 16 is fixed

to t g plase 1lnaed faoppes shaft ia) t & shafiirbier &bt isnal hakowl ¢ylingdnicabning e t he

end cap. 16 cl anpe i L + e, i.nl et .mani f o 15 in i,rtight

o an e 'i2R e EBMRGS astohtpod 1ot MBI aTy BN er P of U4
suppatitot he. out put shaft 12. 25 As is nore evident in FIGS. 5 and 8, the
stator 10 has a cylindrical cavity 14 which is larger in dianeter than the
di ameter of the shaft driver 13. The wall 23 of the stator 10 has part.
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11 and is locked onto the'boss 45 by grub screws {not shown). The rotational ljé)sition
15 of the manifold 15 relative to the boss 45 may be adjusted to vary the timing of the
engine. As is evident flexible pressure hoses 18 extend from the inlet manifold to inlet
ports 19 in the end plate 11. The interior of the end cap 16 communicates with ports
20 (“;ee FIG. 7), each of which communicates with one of the pressure hoses 18 1o
distﬁbute inlet air at air intake 17 to the respective inlet ports 19 via the pressure hoses
20  18. The ports 20 are opened or closed by a timing member 36 locked to the inner end
of output shaft 12 as will be described hereinafter. The end cap 16 is fixed to the inlet
manifold 15 by bolts 21 which extend axially and enable the end cap 16 to be ‘clamped
firmly to the inlet manifold 15 in an airtight arrangement. A roller bearing 22 is

located in the end plate 11 to support the output shaft 12.

25 As is more evident in FIGS. 5 and 8, the stator 10 has a cylindrical cavity 14
which is larger in diameter than the diameter of the shaft driver 13. The wall 23 of the
stator 10 has part cylindrical grooves 24 which extend arcuately from a point in the
stator cavity through the wall 23 and back to the stator cavity at a circumferentially

displaced location. These grooves 24 accommodate respective movable dividers 25



4 which are able to nove in the respective grooves 24 whereb n f a
divider 25 bears on the outer surface of the shaft driver Iggiﬁilsﬁ‘??ﬁﬁ? i
evi dent waofidéss 8 for exanple, the novable dividers 25 gk, 86do
cylindrical dividers with a end portion 26 which supports an ax?4gl shaft
27 on which the divider pivots. The shaft 27 extends through a 5 hole 46 in
the stator 10 and passes out the end %f the stator. As can be seen nore

cl ear | Whigh me@bla 10 movephrthd respesting 2®aves Adewhereby &l edgd of hhiivieled 26f each
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the stator 10 to the inlet manifold 15, a further or econdary exhaust
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ti mi ngndbkdhg&wo Phars bobe bolted tometlienimgealimceifgensena byl Isrsanoeskdwnpver

out put shaft 12 (creating space 40) and thus any exhaust air forced back
via the inlet. manifold the timng disc 36 i s captured within the
recessed p%srllsiegffie(?g 1%'5@?0? @Eé lirpnf’gh%lb%d)é’r@dﬁ pXtend dramn 188 SEARL7 CRVILY he

i nl et jpapbebe @t S n Vi 4an: e . outlet for
this slecgir{ga?y lgxhggéstt? etétllar fﬁ EtgeTﬁgﬁguf(gutta gﬁgﬂje ﬁ@%nsgfrsiéés]a%iggégﬁgi (Lﬂ ly of
a st raimbtpleraf In sddition so thesaksbais pohe 32, evhieh ey prigsard 2xdadst29r & t he
in%et end [t)l ate 11 and stafor 10, re‘rsTEectiver. A driven lAﬁpl ate 33 is

mbunt SFSH3E Ak teh aPPosigaendh of Khe sdenlele thegimler Mmpwificdd 14, tahifertheseos haf t

drivegechdd | l: u d ergon airn of r
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t he sHhe secdiitary ekharst baae foliowShe3Roedr path bl iddiedganalf thepotleshaf t
driver 13 and are driven around the inner perineter
and a timing disc 36 (FIG. 13) which bears on the outer surface 39 (FIG. 10) of the
inlet manifold 15. A recessed portion 37 of the timing disc 36 allows one of the ports
20 20 to communicate with the bore of the timing disc 36. The bore of the timing disc 36
Is a clearance fit over output shaft 12 (creating space 40) and thus any exhaust air
forced back via the inlet manifold to the timing disc 36 is captured within the recessed
portion 37 and forced into space 40. As radial hole 47 in the inlet manifold extends to

the space 40 and provides an exhaust outlet for this secondary exhaust air.

25 The output shaft 12 consists essentially of a straight shaft that is mounted in the
roller bearings 22 and 29 of the inlet end plate 11 and stator 10, respectively. A driven
plate 33 is mounted on the shaft and in the assembled engine locates within the shaft
driver 13. The driven plate 33 has mounted thereon a pair of roller bearings 34 which
are closely adjacent to each other and to one side of the shaft. The roller bearings 34

30 bear on the inside wall of the shaft driver 13 and are driven around the inner perumeter

of the shaft driver 13 as will become apparent hereinbelow. The driven plate 33 is



of the shaft driver 13 as will becone apparent hereinbel ow. Thae d&hven
" plate 33 is 1 5 JAN WD 01/06093 PCTI AUOCO' 00849 arranged to be r@t No?ﬂﬁ#’yly
* bal ancggoWbdsei he rol ler bearings 34. At the inner end of the shaft 12 a
nut 35 rétains the timng disc 36 on the shaft. The tinf®aA¥I0488436 has
recessed portion 37 in a surface 38 of the timng disc 36 which bears on
the outer surface 39 of the inlet nanrifold 15_ As is evident in FIG 10,
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therebetween. The recessed portion 37 as it novas ~ar oun n the surface 39
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cut-out portion 42 in the circunference o eoxv|§5ses t he
pot t sthzooutpui sitaét 1Zaand prpaed® ekistmhtehebariveeh Nt Bieerebésseloriibaingisgnber 36

is therefore res nsitl)_%)% f.or tim'ngg functions related to inlet air
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st at orom@mnioptes 4vign thelsphoe d0 aht endbldsdRir the? Bx MRS ot S¥eXir PG éﬁ%aﬁs surface
of the shaft . driver 13. These expansion chanbers X3 t ake varyl ng shapes as

the s <5,of $herengane gsovilkbegoms sppaseniherembedewi ty 14. In order to better
understand this novement, ref erence should now be made to FIG 14 which

o0t put skt £ BepEoE AR e G bl e of Phelui SRR s Rt Dy RaSRD B sed ai

out put shaft 12. "The engine 1s driven'in

and glorts\derinlet eis pugseutesromahehirriatakenRCTRE tirfingi thembBt ¥ & thére?drd he end
cap 16. A suitable, vafl ve. (not shown) is provided I'n order to open the
supplf VPWS@% d4ug lypeuonsyelaie ta mlet p mressure epdrscomlach arbarss aar e

I abelf}&gt}(@gﬁepfaggﬁlﬁég%%@%d (d) for 25 convenience in explaining a cycle of

oper at i on- IG 14(i), the expansion chanber 43(a)-is
recei ving pressurised air because the timng nenber 36 is positioned on

the end ofstwidl bentvtlerteiniFIGL & @ BEG! 04,6230288idaléharSbed¥ antofRAE kaget O the
P esgruer osrxen%d between the oﬁ-ter surface of the shaft driver 13, the surface of théj stator
cavity 14 and between the dividers 25 where they contact the surface of the shaft
driver 13. These expansion chambers 43 take varying shapes as the shaft driver 13
moves within the stator cavity 14. In order to better understand this movement,
refere?nce should now be made to FIG. 14 which shows a cycle of the engine resuiting
20 in a complete revolution of the output shaft 12. The engine is driven in this
embodiment by compressed air and air under pressure is therefore connected to air
intake 17 on the end cap 16. A snitable valve (not shown) is provided in order to open

the supply of compressed air.

In FIG. 14, the four expansion chambers are labelled (a), (b), (c) and (d) for

25 convenience in explaining a cycle of operation. Referring to FIG. 14(i), the expansion
chamber 43(a) is receiving pressurised air because the timing member 36 is positioned

on the end of the inlet manifold so as to expose the relevant port-20 to the pressurised

air. Pressure in expansion chamber 43(a) creates a force against the side of the shaft
driver 13 causing it to move in a direction whereby its contact with the surface of

30 stator cavity 14 moves in an anti-clockwise direction. In other words. the shaft driver

13 does not specifically rotate but moves in a type of motion whereby thé point or



air. Pressure in expansion chanber 43(a) creates a force agai ?Z{Joyf W;ﬁbfe
" of the shaft driver 13 causing it to nove in a direction whe ’q

cont actwyioiMsgole surface of 30 stator cavity 14 noves 'nP@HAQdﬁ%os 8' ockwi se
direction. In other words, the shaft driver 13 does not” spe 5a||y
rotate but noves in a type of notion whereby the 'point or oa2k 1 5 JAN
2004 W V0 01/ 06093 PCT/ AUJ00100849 ~6- surface contact between it and the
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shaf t predsure euir $iiciptiess anters theaex LIS ClmBEadD@) father peshingvihd shhfuat e
gr oov on the edge of the divider 25 not in contact W th the shaft

dri ve“ifm.’L%I 3 YouR r%%b"’a% s&atoy pavighhtyi ng pressure between the divider and
shaft driver. 15 Referring nowto FIG 14(iii), it can be seen that the

cyrl e contj @Hléﬁlcfiﬁéj rhéhildifed AR fiff tﬁgp il ife @%’Sﬁ% ély%lgrest %g éf}ﬁﬁit has

rotated 180 IS position, conpr esse arr
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expanded. |t shoul d _be noted that novenent of the shaft driver 13 has
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the 28 h&nﬁﬁ [ sha driver all ows some of
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FI G ap@[ymg préd@ﬁréb@tfv&ee@lrtm@ﬁvﬂi@rHﬁ@smﬁﬂvéﬂ a new position y\/nereby the
out put shaft 12 has rotated through 270 fromthe initial position. In this

15 Referring now to FIG. 14(iii), it can be seen that the cycle continues and in the
position shown in FIG. 14(iii), the shaft has rotated 180°. In this position, compressed
air 1s being received in expansion chamber 43(c) whilst chambers 43(a) and 43(b) have
been fully expanded. It should be noted that movement of the shaft driver 13 has
expgsed exhaust port 32 in chamber 43(a) whereby subsequent contraction of the

20  chamber 43(a) by further movement of the shaft driver allows some of the air in

chamber 43(a) to exhaust via the exhaust port 32.

~ As shown in FIG. 14(iv), the shaft driver 13 has moved to a new position

whereby the output shaft 12 has rotated through 270° from the initial positidn. In this
position, the exhaust port 32 shown in FIG. 14(iii) has been closed by the movement

25  of the shaft driver 13 but the chamber 43(a) is still contracting. This contraction of
chamber 43(a) would compress air in that chamber if there was no other means for the

air to escape. Such means is provided by the previously described secondary exhaust
route. This enables air to return via the appropriate inlet port 20, into the recessed
portion 37 of the timing member 36 and then into the space 40 between the inlet

30 manifold and output shaft to eventually exit via exhaust port or radial hole 47. This

means that the expansion chamber 43(a) can continue to coniract in size as is evident
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[ The direction of rotation of the output shaft 12 is simply reversed by rotating
20  the manifold 15 on the cylindrical boss 45. The rotation of the manifold will expose
next port 20 to the cut-out portion 42 in the circumference of the timing member 36 to
communjcate the interior of the end cap 16 with chamber 43(b) instead of chamber

43(a) as per Figure 14(i)

Whilst the embodiment described above relates to an engine driven by

25 compressed air, clearly other types of engines may be readily constructed. For
example, by providing spark plugs in the stator cavity 14 for each expansion chamber

and introducing a fuel/air mixture into the engine, an internal combustion engine may

be provided. Also, the engine could be driven by steam or by other fluid means. It is

also conceivable that an internal combustion engine embodiment of the invention

30 could drive a vehicle as well as an air compressor in the vehicle whereby during

certain times, the fuel air mixture could be turned off and the engine could run from
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15 Whilst one particular embodiment has been described in detail, it should be

he

evident to persons skilled in the art that variations may be readily effected without
departing from the spirit and scope of the invention. Clearly additional parts can be
added to provide a production version of the engine. For example, it would be
necessary to provide an outlet manifold covering the exhaust ports 32 in order to direct
20  the exhaust air to a single exhaust outlet point. Also, a fly-wheel (not shown) would

be provided in order to contribute to the smoother running of the engine.
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CLAIMS |. An engine conprising a shafx- driver located in -a stator cavity
of the eng&ﬂgqﬁﬁg surrounded by expansi on chanbers defi ned between a wal

of the sha er and the wall of the stator cavity, characterised in
that, said shaft driver is a 5 hollow cylinder, and said expansion chanbers

are separated b%ﬂﬁaﬁéecahghﬁ%gsa sARMMRR, 11BcAéd Gn 34 3la06r 8drp@drineg on
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characterised in that, said small fraction of a revolution is between
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15 during said orbital and rotational movement, whereby one revolution of said point
around said stator wall is equivalent to one revolution of said output shaft, and during
said one revolution said shaft driver rotates about its own axis only a small fraction of

a revolution.

3. An engine as defined in claim 2, characterised in that, said small fraction

20  of a revolution is about 1/10™ of a revolution or less.

4, An engine as defined in claim 2, characterised in that, said small fraction

of a revolution is between 1/10™ and 1/20™ of a revolution.

5. An engine as defined in claim 3 or 4, characterised in that, said movable

dividers comprise part cylindrical dividers which pivot on a central axial shaft of the

25  divider, the part cylindrical wall of each divider being located in an arcuate groove in
the stator whereby pivotal movement of a divider causes an edge of said cylindrical

wall to bear on said shaft driver to thereby define one extremity of a said expansion

chamber.
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engi ne as defined in claim10, characterised in that, said inlet nanifold
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10 0. An engine as defined in claim 8, characterised in that, said movable

dividers are spring biased to pivot such that said edge remains in contact with said

shaft driver.

10.  An engine as defined in claim 9, characterised in that, an inlet manifold

is mounted to said removable end plate for directing inlet air to said inlet ports.

15 I1.  An engine as defined in claim 10, characterised in that, said inlet

manifold also provides for egress of some exhaust air flow.

- 12. An engine as defined in claim 11, characterised in that, a timing disc is
mounted onto an inner end of said output shaft to rotate with said shaft, said timing

disc selectively covering said inlet ports during rotation to control inlet airflow to said

20  engine.



