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"1 MPROVEMENTS | N AXI AL Pl STON ROTARY ENG NES" TECHNI CAL
FI ELD OF THE | NVENTI ON 5 THIS INVENTION relates to i nprovenents

in axial piston rotary engines, and it has particular but not exclusive
appl i cation toWHH¥¥Rrents in or nodifications to the type of “VAU¥f%e
described in broad principles in International Patent Appl i cation No.
PCT/ AUQ5/ 0015 ("the said PCT application").-110

BACKGROUND ART Very useful forrrs of axial pi ston rot ary engi nes
wer e descri bed and [ X14hi HISTON ROTARGIENGINESS 15
apparent especially fromt he assenbl y dravm ng of Fig. 11 thereof and it
is to be understood that all g I f cification are
to be deened part of the di s gﬁ Rl I? E I ﬂq engnﬁ that the sane
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'type internal conbusti on engi nes. I's an object of the

I nvention to provide an axi al pi ston rotary engi ne of the general type
‘described in the said 30 PCT appl i catBAKGROUNN ARTt he t hrust on the inlet
and/ or exhaust port seals is reduced. It is another object of

the i ti t d t t .
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cam track, appareokl osepecialindéromal tise archsembdy bdtawimenef Fig. 11

conponents i s diee¥%ot edndr &l ifLasd §é1b§£§é‘£ét%dd’ Phaveni fdene HEOMosures

entering the C%nqﬂftl%%e%Q%qgg£lghaa£Qet5n g&éé part of the disclosure

herein to the extent that the same may be pertinent and/or
desirable. 1In such engines a plurality,of pistons are mounted

20 in cylinders as part of a rotor assembly, the pistons
cooperating with a cam track to cause rotation of the rotor
assembly upon combustion of fuel in the cylinder in a manner
typical of piston type internal combustion engines. In this
specification, the terms “top end’ and "bottom end” are used to

25 refer to the combustion end and drive end of the engine as
will be understood by those familiar with piston type internal
combustion engines.

It is an object of the invention to provide an axial
piston rotary engine of the general type described in the said

30 PCT application in which the thrust on the inlet and/or
exhaust port seals is reduced. :

It is another object of the invention to provide an axial
piston rotary engine of the general type described in the said
PCT application in which the bottom end of the engine is

35 sealed from the top end so that lubricant required for the cam
track, cam follower, cylinder walls and other bottom end
components is prevented or at least substantially prevented
from entering the combustion chamber via the inlet ports.



WO 98/ 06932 PCT/ AU97/ 00506

-2 - It has been known for a considerable period that timng of
opening and closing of inlet and exhaust ports has a significant effect
on the operation of internal conbustion engi nes and that the efficiency
of internal wowkuesion engines 5 can be increased by varyif¥g/a¥é0¥fi ng

particularly the timng of opening of the inlet ports in operation. I t
is thus an obj ect of the present invention to provide an axial piston

rotary engine of the general type described in the said PCT application
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of the i nven%l on tnqln‘%:]og\hge AhAHA! of son  hat aé%m n%Oy\/@gcmASenqs
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aperture in *8Re*o tes, said rotor asse cludi
plurality of pisfbnés anokhemtRITGr Hedisr dt‘,‘éﬁef‘ﬁgoﬂntfl%nﬁﬁ%/‘”r%e paé%t
cyli nders plsabhangﬂdanm epaimsl whbliahi dreraisouitbesll dtP ormpriadleal 1%[)9%’

and mg %Ebﬂm%t%ﬁas @Qﬁr%éﬂﬁiﬁg Cqmtecrc%ﬂ! t-asea6h PLstoR amtbreby
adapted to oact W th ﬂ% camtr?(; ge supported 30 around said
axi s of rot&tSRTERY E‘é‘? echaré ugkd BLAPest means bei ng provi ded for

conveyi ng conbustible fuel to and for conveyi ng exhaust gases fromthe

operatiwg ends of the cylgmgensunhenebyne yolverat1a@onbust i on of said

fuel in said cylinders may inpart reciprocation to said pistons with 35
resultant thrust against said camtrack nmeans so as tqQ cayse _ rotation
of said rotorWithssEhBl yEoregringpu@pdt OtBRLf (oPiects hér“acf’é?Y’Sedt

that sai d urdieattiiogm cam dnackspesnsresigiagddsroadly in a rotary lnter"al

combustion engine of the type having a rotor assembly
20 supported in a housing for rotation about a longitudinal axis,
said housing having two spaced apart end plates and said axis
being the axis of rotation of an output shaft operatively
connected at one end to said rotor assembly, the other end
being free and passing through an aperture in one of said end
25 plates, said rotor assembly including a plurality of pistons
mounted for reciprocating movement in respective cylinders
arranged in spaced relation around said longitudinal axis, and
cam follower means operatively connected to each piston and
adapted to coact with undulating cam track means supported
30 around said axis of rotation and between said end plates,
means being provided for conveying combustible fuel to and for
conveying exhaust gases from the operative ends of the
cylinders whereby cyclical combustion of said fuel in said
cylinders may impart reciprocation to said pistons with
35 resultant thrust against said cam track means so as to cause
rotation of said rotor assembly and output shaft;
characterised in that said undulating cam track means includes
an annular track mounted to a support stem or shaft disposed



an annul ar track nmounted to a support stemor shaft disposed
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- 3- substantially centrally thereof and extending in the direction

of said longitudinal axis, said support stemor shaft being d at
one end by t he"8PH&¥3bf said end plates and the axi s of saﬁcﬁ’gﬁ’%ﬁ% cam

track nmeans being the axis of 5 rotation of said rotor assenbly.
I n anot her aspect the invention resides bre&xdly in a rotary internal
conmbusti on engi ne of the type having a rotor assenbly supported in a
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In said cylinders may mPart reci procafion to sai pi stons wt
resul tant thr 888ThgaPRERE SV CAANSCAEH AtaR8esEd tQsSe4H CERIYF rasiSambd < of

sai d rotor asseabloghand et eetirghafitee 2dndhprasing i shdought hat aperdure in

plurality of Bhstofs &£ Lrealdehated N LWRHOr rHBS L RE2mbEYChisCiudANW NG

two or nore pi iton tion around said ax
rotation and P

f. arrangeg I n sgaCﬁd r(ra#?a clc IS oé .
UFAL LY o e cP e B p"SPBReE ortect FRG-PRELA Y  BRYSPRRt in
pi stons 15of reaphctive neydingdexsi aonanged dinasphreptowed afdans azpundaisdig0
undulatingfcaubhgaakdﬂﬁﬁps heliBg a@ﬁamgea?ﬁo ttbalo¥de me@neeCtdpyratfively f
novenent of o S e OpPROSi 0 ti 0
anot her set o?gﬁig{%ﬁé g%dggﬁgt iﬁsgcgﬂi éd’?{ijn%%?%tﬁ&rigcozaén%%értac"iﬂ%eginﬁlﬁr?&q&ges
an annul ar tr88R trafdunteans oSUPReHRA t 25PeAd 0P adHafaxif spbs&gtation and
subst anti al | yb3bweent rsalildy drdterebdteand exdendbagng npirbeidededbiron afveydng

| ongi t udi By é&hﬁusﬁﬁbﬁesﬁﬁgﬂrkoshﬂﬁlQB:SQQERe?§EBQe§HQQQEt%ﬂses 3opnengnd
by the other 8];e§'g'{:9v§ngn<§)é aéfsthaén%l}lr}.%dae@sswgereby cyclical combustion of
said fuel in said cylinders may impart reciprocation to said
pistons with resultant thrust against said cam track means so
as to cause rotation of said rotor assembly and output shaft;
25 characterised in that said plurality of pistons are arranged
in two or more sets, each set having two or more pistons
arranged in spaced rxelation around said axis of rotation and
interconnected by piston connecting means so that the pistons
of each set move in unison, said cam follower means and said
30 undulating cam track means being arranged so that the
direction of movement of one set of pistons is generally
opposite to the direction of another set of pistons and that
said undulating cam track means includes an annular track
mounted to a support stem or shaft disposed substantially
35 centrally thereof and extending in the direction of said
longitudinal axis, said support stem or shaft being supported
at one end by the other of said end plates and the axis of
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-4- said annular track being the axis of rotation of said rotor

assenbl y. In yet another aspect the invention resides broadly in a
rotary internal conbustion engine of the type having a rotor assenbly
supported i nwe486%2ng for rotation about a 5 |ongitudinal PERAE7M8E
housi ng havi ng two spaced apart end pl ates and said axis being the axis
of rotation of an output shaft operatd4+ely connected at one end to said
rotor assenbly, the other end being free and passing through an aperture
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sai d out [:g)ut pl ate assenbly
characterlsed ln t at said plurality of pistons are arranged

in two or more sets, each set having two or more pistons

arranged in spaced relation around said axis of rotation and

interconnected by piston connecting means so that the pistons

2% of each set move in unison, said cam follower means and said

undulating cam track means being arranged so that the

direction of movement of one set of pistons is generally

opposite to the direction of another set of pistons and that

each said piston connecting means includes a ring extending

30 about said support stem or shaft and said ring connecting one

set of pistons is reciprocable within a ring connecting
another set of pistons.

Preferably, said cylinders are provided in a cylinder

block and said support stem or shaft is coaxial with said

35 output shaft and rotatably supports said cylinder block. It is

also preferred that said output shaft be operatively connected

to said cylinder block by an output plate assembly, said

cylinder block and said output plate assembly together
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-5- defining a chanber of generally circular cross section about

said longitudinal axis and said camtrack nmeans and said cam fol | oner
means bei ng housed Wlthl n said chanber. Preferably, sai d sgﬁg{%# gem or
shaft is suppoPt®W%P2its other end (the 5 end within said f{’?

sai d out put shaft or said out put plate assenbly. It will be appreci at ed
that in such form of the invention, end-%hrust will be substantially
reduced if not elimnated. Preferabl said cylinder block is
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I ncl ude ports It wl]

n said ot her ate an
appreciated t ﬁpﬁﬁgéﬁauﬁého‘iﬁn%ﬁrﬁﬁ ‘iﬁhetrhgug’ﬁr’rfzf‘flﬁcfio nE%nEeWJrTI‘e%a’r’y G
inl et and/ or champlegusfoxi dubgicatbneovrde, d¢am enbadk mpwiasswhand® fape track
seal i ng MeaRy 13karunednt ) &palnddie vta/ﬂuéw%la bRhet/ sahmtemréoﬁﬁoﬂgﬂds

b d d f h || d
e understoo r?g‘ P% ggflg Qgécg&r&txse d1 u ﬁ'e tr%a ?ldéscr%%t clY Stngc%ie

the reduction in"én previ
such seal iy ME&Wd "OFer Bbhal W%wsr%@nlleﬁ’ﬁFov%%F@éeal |°ng 1nhygiepbhal ¥, the
is preferred tdpairasdiveé endadubfat mi@ camlindeks negns be novabke vomés dsrmnd

away from %@lmgugtclggﬁ gﬂgnm@ge in the direction of said |ongitudinal
axis. Suitably, such m)veg}gnt a llows the piston stroke to be 35 varied

t hereby varying t hBTESRPRBEET ofiftdt FEMoLTRRE &9GNFe. 15 PHYRIARING\FIRRPH RS
engi ne incl udey swidalgthereans pdrteuppeyeby, itfumy bo phectnd ioderstated
di fferent fouelts GAFybaHesethas adePYos8dion of the cam track means relative

to said other end plate. Typically, the means for conveying
combustible fuel to and/or exhaust gases from the operative
ends of the cylinders will include ports provided in said
other end plate and it will be appreciated that angular
25 movement of the cam track means will vary the inlet and/or
exhaust timing. Moreover, in embodiments where face sealing
means are used to seal the cylinder inlet/exhaust port as will
be wunderstood from the embodiments illustrated in the
drawings, the reduction in end thrust previously mentioned
30 will reduce loads on such sealing means thereby allowing
improved sealing. Additionally, it is preferred that said
undulating cam track means be movable towards and away from
said other end plate in the direction of said longitudinal
axis. Suitably, such movement allows the piston stroke to be
35 varied thereby varying the compression ratio of the engine.
Thus provided the engine includes suitable means for supplying
fuel to the cylinders, different fuels can be used as desired.

SUBSTITUTE SHEET (Rule 26)
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-B- As previously described, the plurality of pistons
according to the second aspect of the invention are arranged in two or
nore sets, each set having two or nore pistons arranged i n spaced

rel ati on ar owodsses2l axis of rotation and 5 interconnect edPGAYATHHH
connecting neans so that the pistons of each set nove in unison, said
cam fol | oner nmeans and said undul ati ng.cam track means bei ng arranged SO
t hat the direction of novenent of one set of pistons is generally

opposite to the xH r eptéviowdlanoddsrr dedd of phest opsurdhity 100f pr gfisteed

formof the,loyedidPncbnene 268ohi0asphber 0bePiskoNtventdbhanged sxdanali one
set general‘-fl noves” i n direction to nent of the, other
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the set 10 meeferrath fersor WAR 1 tventian b 12 Sf 37O r?&ts?ePfofPlp‘ﬁt?f‘Sns
to be di sposedaaged @groeatbatr adtieussétomgesmmhllgngndwel naln akhe Zppastige t he

other set o lpéééfgﬁ @@%&%zﬁé}&ctof’“éﬂb dider e caﬂthoubﬁla%efﬁa% e 1
preferred that each set of piston

arran equi_di t m § he
| ongi t udi naPveX+¥PRHE eBYy e en%? sPonstHay Eg %I‘FH t o2tqlsamegca Mot Fack
means. | nmongetarily or &8 ofthehesameentdlcm!qmeﬂe mIRELthREMOTSw séts 3&F
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directly tovbhéecyiiendeihfal IRIstons j gres Qiy efBRr el (RE St io%el ude
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output shaf bacn sefabd pALEURS! paNGT EENERARGuDE! N SHAtb Y té‘lﬁbtﬁi Haq@s
are ﬁrevented from " sl appi r}?arfélrn trlg respectlve c];_(}l_,alxpe S ove
rubbi ng28n FHEPRYEI nBEF™welt s reby’ -Edulifig ey . 3 ©
reciprocably w1th1n the other ring. Each such ring should be
of sufficient strength to maintain all pistons of the set
moving in unison. Whilst it is possible for one set of pistons
to be disposed at a greater radius from said longitudinal axis
25 than the other set of pistons and to coact with different cam
track means, it is preferred that each set of pistons be
arranged equidistant from the longitudinal axis whereby all
pistons may coact with the same cam track means. In other
forms of the invention where more than two sets of pistons are
30 utilised, it is preferred that they be arranged in pairs with
each pair coacting with the same cam track means.

While it will be understood that torgue could be
transferred from the pistons directly to the cylinder walls,
it is preferred that the engine include torque transfer means

35 for transferring torgue from each piston to said output shaft,
said torque transfer means being such that the pistons are
prevented from “slapping” in their respective cylinders or
rubbing on the cylinder walls, thereby reducing wear.
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-7- Moreover, it is preferred that the torque transfer neans be
effective to maintain the pistons centrally of their respective
cyl i nders. In a referred form the torque transfer_neans
transfers torq® 6Bt he piston connecting 5 means direct | yP¢HAPHAIS06
cylinder block which in turnis fixed to t he output plate assenbly. I n
one enbodi nent in which the pi ston connetting neans is a continuous
ring, the torque transfer means includes a ball rotatably captured

partly in a Moreesss,pisviidedraferaied rift ahlie paPrRyei FranpeEs MeF§yikfed
10 in said cyldfider ibkockcanthintedind otiput ppkabes assenbkylly lddwevdrein n

ot her enbodi hg,to sfer a i eSs@rhi Negfe W
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said |inears guead@eslBiskatiyand sleeuredindend kdocknghich in tuilm s derxadato

this inventionngay, 1§ u0re {1&2dkdYemblpndernst aok addoPeind i 01 Rr 3Glibhalthe
effect, refer encg w ] now. . be nmade to the acc?n}ga{g in ic;lr awi gﬁs v@grcrhe
illustrate  PFP&PBr r e EHDodi%eit8 0 e & nVBRETOR'Ehd “aFE 'meant by WAy
of 20 ill ustr atrians feRdmeRAAPLEC WSS anBadl eTABRTARL hIRVHHFURRAIY 1in jan
any way |imtiRgetBe proveabtoindsaghosedgan@dClpairteg in dereddss Whesvelgean
the aforengnti; ”ega%‘dﬁg,tﬂ%ei’blbel%tci aé‘&g or, adyant ggggupf tl@%ePraféseé}&bJﬁ.
invention w | I "becone noré apparent to those of ordr nary skill in tHe
art. 25 However, inpmtEpessRepimenter THE DRANEANGS transfer ngags
1 shows di agnadmeescal |linear gudlkdenmaihafal lextdniing hestwedeni coher 0S8l inder

section or el e4akkOBnaN+RBILALpAECHIELOTaL QoD NEnd WAL M2 iR a
omtted for sinplification pggggs ; sh

es; , FiI'g. 2 OWS, . .
di agr ammat i calty*$28r P°&8LhBfa Pply ghidably aﬂlfgf’}tie(fl o b chingiproguide
el evat i on I@notsihef teagd neeceesst dionghe ritog.the invention with parts
omitted for sinphkhfieabken thaPurpPRSES; idvention Finhy 3 B andhaAgraddmillyC
plan view of an.enging,of, Lhe .. general  .Lype Shawn ineLld .. L;13hqWnNng
how two annular connecting ring sser%cﬁ ieés may bé use(?_ to Carfry two
sets of pi Peondaactihg W h ISFRMRARY e tFERKNHccortidly tbtidfsrate

preferred embodiments of the invention and are meant by way of
20 illustration and example only, and are not to be construed as
in any way limiting the invention disclosed and claimed
herein, whereupon the aforementioned and other objects and
advantages of the present invention will become more apparent
to those of ordinary skill in the art.
25
B R N HE DRAWIN

Fig. 1 shows diagrammatically or schematically in
diametric cross section or elevation an engine according to

30 the invention with parts omitted for simplification purposes;

Fig. 2 shows diagrammatically or schematically in
diametric cross section or elevation another engine according
to the invention with parts omitted for simplification
purposes;

35 Fig. 3 is a diagrammatic plan view of an engine of the
general type shown in Fig. 1 showing how two annular
connecting ring assemblies may be used to carry two sets of
pistons coacting with separate cam tracks according to the
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-8- invention, the plan view illustrating diagrammtically the

torque transfer neans described in relation to Figs. 1 and 2; Fi g.

4 is a diagrammatic plan view of an engi ne of the gener al ge shown in
Fig. 1 show MW ®B®#3®wo annul ar 5 connecting ring assenbli espfﬁ’é(ﬁ) HEsed to
carry two sets of pi stons coacting with the sane camtrack according to
t he invention, the plan view illustratgng diagrammatically the t or que
transfer nmeans described in relation to Fig. 6; " Fig. 5is a

sectional viawentian, engienepassordiew tidluherdOingyahitiggamshbhsablotde
detail of V@EkQHé Efﬁﬁ§¥5¥“ﬁ%an%n@escrlbed Eﬁgtefhﬂﬁbﬁiﬁ%e@Hanah ¥hew pf

anot her engi ne“accord t he i nventi agn ut il i Sid aI ternative .t Qrque
transfer means tbi9- o? ?haegreﬂ'&’far?el ofolﬁg gS Shgght V8 Ul
DETAI LED DES@RBPEILO\ItEPeTHEhMWMBS Fig. slrwelremguw 20079 | |3/t e d

' nl Fi g 13 : eehﬂééﬁlﬁg th!ﬁl;n&ssembilﬂés Cahed k@eﬁﬁ{e’:ﬂ | o ataZ#P ewapriessnefa
cylnrlca casin e on e 0} C t
a2b ga Seqing ALER! rneoniged edaho AdiPelies SRAced ARy

circul ar en8*3 an output or drive en d. an
i nduct i on/ exhx&gtl@ﬂd pﬂh&ﬁ eP323, "H%" pliddesdrating fj gomempaticably Lhgpg
and 207 (botbrgat ﬁh@mﬁeﬁndemdﬁmtrﬁheﬁslﬂOBeMOn t2@3.gf.06 ; conmbust i on

gas entry and eX? %5, el 'ec%ioﬁ&ht@%@ of ﬁp@ﬁgupé U QS r iRV 4] Udhe
provi si ons (. not s % ot Qr. aﬁ % I S rmunt ed within the
housi ng 10 l’“’ean?“ bt eh "éclf(’fu &all&nﬁ t UBF hAre S 2EP 5as§f‘ﬁg

general ly ceRtgal byisheosght idral asiaw afn@rotberwenghte pp et @ECintheo
rotor agsenine HRiike SUPRAsied 41 ddigahausi RgriyeCaddndlfe@Uinldins to
shaft 218 anglF1 amft gck sug ort sfh ft 5219, the free ends of 30 which extend
t hrough t he irv8*e p?%? the i nducti on end plate 213
respectively as will be descrl bed in nore detail | ater, the output
shaft beishg nounted in apbearipn BRECRIErIoN oFegHE208RawincGied to the drive
end plate. The non-free or inner ends 221 and 222 of the output shaft

and camtrack support 35 shaft respectively are arranged in al nost end
abutting  rel g?‘?or?r‘\ﬂltr}? 4 i sSEaEes dfo it Shal t P BT S ot a?%‘bﬁ’gpg
supported byirndiecasetipgensnalty #or2ihicompriusy a lbaddndgio2B casing 211

nounted i n &dAGEAY Z2Athdidiedid Nahde verdeth lshacedt pifart circular end

20 plates being an output or drive end plate 212 and an
induction/exhaust end plate 213, the plate 213 having inlet
ports 206 and 207 (both not shown) and exhaust ports 208 and
209 for combustion gas entry and exhaust, as well as suitable
spark plug or glow plug provisions {not shown).

25 A rotor assembly 216 is mounted within the housing 210
for rotation about a longitudinal axis 217 passing generally
centrally through the casing and the two end plates, the rotor
assembly being supported in the housing by coaxial output
shaft 218 and cam track support shaft 219, the free ends of

30 which extend through the drive end plate 212 and the induction
end plate 213 respectively as will be described in more detail
later, the output shaft being mounted in a bearing 220 and
seal 220a fitted to the drive end plate. The non-free or inner
ends 221 and 222 of the output shaft and cam track support

35 shaft respectively are arranged in almost end abutting
relation with the cam track support shaft being rotatably
supported by the output shaft. For this purpose a bearing 223
is mounted in a recess 223a formed in the end of the output



-9-' shaft. In this enbodi nent, the camtrack support shaft is shown
as being press-fitted to the induction end plate and keyed thereto to
prevent relative rotation. However, if | ongi tudi nal or pivotable
novenent is required for changing 5 the conpression ratio or ing the
inlet tining as”d¥1°Ye nore easily understood |ater, a Su?ﬁ?g@ug%mses
nounti ng bl ock nay be fitted to the external face of the induction end
pl at e. In t he enbodi nent shown in Fig-95, the camtrack support shaft
has a spline 325 thereon which secures it to a boss %(a which 10 in %urn
is bolted to tHefitnduéli diicndePreddeniydi FP%n&IaF“y t’ch SHPPPT be SL8&

the recess 223hdwh repl deddgbypressecdssed23m» theronddetiom ehd qamter aand

support shaft anghébsteut t revéﬂeftr&a&@estyatéb%& or sirawaogr?»wﬁf
which is rotata nmounted 1 n a beari ng 323 secured in tg n){Eec S]?
toits 15 i nnéfor@}”?d:“gld?la%c 95 KBLYRYaRIGh BOUCTErt nt8gr Wy ?lngmg

t he cam trdck tdirafdomane sedpendstiadical [wamtiegefohem iraeitng- i@ing & gwill be
periphery an ypsd %Talsriqycwuékaeko&ﬁa@@fﬁga (Hulg.%mﬂl’eaknloymtlngl BUSEk dRdy fise m
0 Uhe directian. gl the LONOLLUdLIA AKle: oENene (AHLROSEOLpN SN 4,

become nore apgparent 1t er i ncl udes fa “cyl'i n
bl ock 227 havith§ emké?ctj-lﬂte”éth%‘ac@d F:Wr néeré’—hE‘ZEFaﬁ‘r oA afdd ?‘I‘%F‘é‘i’tn s t
bei ng on t haSamss gladidu 3 26r amel-bBen | WROh uskniadesaxits tdl1é. bosknBake anikh

exhaust gages gnten.and %'lkehh%ocxﬁén é&ct}’ﬁwaerﬁlyldl'}ci%r aea&mngllﬁymrﬁ
nmoves into and out of al i gnnent e Inlet po n e

0

exhaust ports "ide &fd SA8SE HRE MARNERCERE 2243hith rseé’zi'lacﬁé ¢ ﬁaf:ﬁ‘f%ﬁ%eﬂna
bet ween t he cydiavd@edpoint 216 gmd trachke surpatt ositafthads? end pitet ecutputhe
sane as that Ciﬁﬂ}fti brels a i Brhbe skicd Ret appbbeati@y which idPi §&@£‘§at2fy1
to 238 are arrau(;}]ecI of recgjg %cnatlﬁg3 3,5(,)“3 r{lorve Nt é}{% rIees&e%cstlveNeoar}:estooflé
cylinders 228 para% el o i gIongl tu axi s our 't he

bei ng mount®d igiegn end | anddsprdilbn é’@ﬁﬁé@ﬂl g 4r iirfg HS%QQﬁﬂ]yWZflo%‘rﬁii tith
alternate ftgw c&hrﬁtﬂﬂSCbEBB@fﬂDHﬁlfﬂeéxeéndﬂ ol £4 1 pf Stierefiruneclid vithg i atg

assembly 242 & 56 ea,g}l YashQ ,\(\@, E{rﬁectl @Péjch 234 welhg33¢ bseneﬂane%

under st ood that t he use rin |stons
al lows for onédP5AtGadetorBf §P%n§“f%°'&:’d%fbt°f thG ﬁ“&ﬁéuééﬁ?fr%’éks and*®
further sets tprposet o Whlohewull rEaPne 1oXe tapacksn‘dl bpozed radially
outwardly of the Oﬁm%rﬂdE$¥9a§BE%bly includes a cylinder block 227 having
eight equi-spaced cylinders 228 provided therein and being on
the same radius from the longitudinal axis 217. Intake and
exhaust gases enter and exit the cylinders via a cylinder port
215 which moves into and out of alignment with the inlet ports
25 206 and 207 and the exhaust ports 208 and 209. The manner in
which sealing is maintained between the cylinder port 215 and
the induction/exhaust end plate is the same as that described
in the said Pct application.
Pistons 231 to 238 are arranged for reciprocating
30 movement in respective ones of the cylinders 228 parallel to
the longitudinal axis, four of the pistons being mounted on an
inner piston connecting ring assembly 241 and the alternate
four pistons being mounted on an outer piston connecting ring
assembly 242 as more clearly shown in Figs. 3 and 4. It will
35 be understood that the use of rings for connecting the pistons
of each set allows for one or two sets of pistons to coact
with one cam track and further sets to coact with one or more
cam tracks disposed radially outwardly of the other track. The
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-10- enbodi nent illustrated in Fig. 2 is the sane as that of Fig. 1
except that the pistons are nounted on respective star shaped nount i ng
pl ates 243 and 244(not shown) respectively. A bore 246 extends
through the ¥QIPBA®& bl ock coaxial 5 with the Iongitudinal &XAP21%% or
recei ving therethrough the camtrack support shaft 219, the rotor
assenbly bei ng supported via the cyl +ndler block for rotation about the
cam track support shaft. For this purpose a bearing 247 is fitted to
the bore 246mbedimentcht b isintadshBuFder 2485 f BRETPRh AhEPEG OfaMiBr adk
support Shaéicepﬂ: Nchdie endoplismeiniss ofe Migmten amd Mspectdneaddati shaped

bearing 347 .ﬂgﬁéﬁgﬁ%s|a4§h§n@0§@4 @G Ywn ) rbgﬁeet§9e1§ke portion 324.
The out put s a t

I S connect ed the r tor di sc-Like
output plate asdenBPye244° SHHFRYF i & 8}‘9% ‘g}e B % ]gf ctolfi‘é‘l":“h
cyl i nder 5 bl wikh abbet 1a6gitudinsdr ighier V2 By ot tiec@5y,inghd hdrierdrenghbshag
: he :EOt tom eamf epack t h@lﬁ JPc.Ut smaaﬁte a@l%e”bl%eancf&tfbﬁ‘: Cé&s’s@i‘z%’lym %ling

oget her efining a. cha i nders opepj ng a

thei r non- oP&PRTFT oY’*"“b(‘SWfg éﬁﬁgr Hlé’cﬁlhefec% ion i@ 9\?‘?1{) Qhebgag‘een
that the ca’nrwlackusmpbrsh%ﬂtaft Famd thliie purpose shaﬁ%amg dddpesatfd tekd t he
beari ng 223t&0tﬁerHbaecegsrahdsu@p@é&t@@aéxfla a shdﬂrdetm@«sotf@rmaase,ﬁbltyiefthe
camtra 0 ei.n t output  shaft
rotati ng5 %‘R %]éa support %hrg%rt In Zhe 833%& 'ﬁgrgt@{]ogfn Ebi(seg cotr?ngg’t eg
its bottom &hd a@élalPBP{lePe%mQS@‘l fhiich E’éo‘{lr?‘a@on’fl? ntBfs PPERI |aﬁga€8ﬁﬁact
with the caﬂhérackc 1 ik Ao mhierre B2 4ar.eciTheocaitipmt afhatfhe JuigstieGnsodkctted238,

due to Chkéa#] &&frba@éémyofbyf aeldlge Uﬂﬁe%’&éﬁl@@rﬁ@ﬂ@ apa%amg 2@h

the rollers tor

tate
as will be %f'?huhﬁepgiﬁ?ja ?Po%h?hgré‘é{l eﬁ&T %0 S ic e5n}£’l°dfor""g’lﬁ)(“alg2 i's
transf edifeditér opripherypibat dindtsambl, the sdshve| ﬁgdaé@érﬁlﬁl it t'Gotrem
cylinder bl ggl’ antheOduppltSpabite assdiybldy RndDEheotylineer WRAK NgRy2her

whi ch s!ideqgp,}ingal Ay fge; 294 NS3 BRECEHGRLOUPY hHE-D! BLGRing at

connecting ri ngs.

connect i ng th?hlj BON2RRFA Vs °Z4ib%?1’éP’§42ndﬁhénF%l the sc%‘lpenc ‘he Tamittack
225, t heel sBear thaar kthgscandtlkacieasugpoie ghar: am tthe |lowputpahkst

of the gist apgpaLgedldidotsedpdi it 30 Dol L3%ermXdiNalupport shaft

for the rotor assembly, the cam track support shaft being more

or less fixed and the output shaft rotating with the rotor

assembly.

Each piston is connected at its bottom end to a roller

25 254 which is in continuous rolling contact with the cam track

225 whereby reciprocation of the pistons 231 to 238, due to

cyclical combustion of fuel in the cylinders and coacting of

the rollers with the cam track, will cause the rotor assembly

to rotate as will be well understood from the said PCT

30 application. Torgue is transferred from the pistons and

piston ring assemblies to the cylinder block and output shaft

by a number of linear bearings 256 which slide on linear guide
pins 257 spaced around the piston connecting rings.

It will Dbe seen that the piston connecting ring

3% assemblies 241 and 242, the rollers 254, the cam track 225,

the linear bearings and linear guide pins and the lower parts

of the pistons are all housed within the chamber 252 so that
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can be contained therein to lubricate all noving parts requiring oil

| ubri cati on. The enbodinents illustrated in Figs. 5 and 6 are
simlar to those of Figs. 1, 2 and 3 and accordingly corres ond| na
conponents are WRM¥PEd by the sane numbers but commenci ng PR ?:”60r
4 rather than a 2. Both of these enbodi nents I ncorporate different
means fromthat of Figs. 1, 2 and 3 of 4rxiansferring torque fromthe
pistons to the output shaft. In Fig. 5it can be seen that the piston
connecting ri mj-1100%1§s§’ﬁblqc€§a34‘fdarfd‘e§@2('ho’f°sHBRﬁ}Cﬁ‘é?/eallédll%ﬂ"W‘g parts
ext endi ng rEYuliAg ngoblh il onsbBEdatManch are slidably nounted in guide

channel s 357 provi %T’% i btoﬁ‘?tmg}ﬂ;én?ﬂu?{i) #e@aiﬁ""ﬂ% stogt 1 6 are similar

| ongi't udi nal axis e _nmeans o trans errin que, s Fig. 6

i s believed t F%ethRi? i ehil O -ef¥frecti #89ant 4% | ﬁEFﬁH@%n%llbl EPEF??@/‘"&HL“Q
captured bda | caspemgnites a55 eacbered cbgpritsd ngame balmb456 dndt t eomived ing

track hal \r/rte)ls 4Pka, fenhds 43¢ba 4 qraﬁeqefir@&owdzthesf@cl@bewegé 8A56d Hhestan
ring assenbly,. er ca one as per. _pi ston

rack S hal | imseTRORAte SYRGE L Ao EbaCRTPD, RERC: HEr ERfCor 1a & AR & O
fractional ly gmeaséerrhag thegbal fromsthe hpistirs t¥o mﬁv@stput tggdither In
forma closedmgy.i ndrigal tsmckhadapead Eﬁaﬁonﬂ@é N pistidhe l@@hhe&‘@@ﬁ?l Neiddne

ball bein allomed oI 6] t ck half ais fixedto
Phe prot o R EEeadeh0l sa 2L 39 |98 (mod " Mt [T 80V [ 34 B11D | SxiedPibd

cyl i nder bl oclépéanfeor PP6|tllpﬁ§ n%%/%nﬁ“i’i‘tlc(?f ere balidafihi mopmrEetr adk Hal\Ass
paral l el to thadmmeqist BHEiMapraxided |in whé beliunder sbaodkt hpatralletacd tutack

hal f 457a recurbrn%q%a&nw Qxi£33iﬁ¢5pefﬁé feans %%n%%g@gmﬁ{;ngor 8 SEWY
t her eby bei ;ng di spl tu I nal g% rel atlve1t 3 ?SSOCI ated
track hal f 45 53% he baI‘F e]??]e’tﬁ e\?lel VOt r 8Rs T H AP 15 éf’ue""’]f BRFohe 3tk
hal f t d& hérotlmdest rackplvaiafiity of capsureédudaldt edssemiidigs 54pandckach
simlarl yhi n Eoﬁrpr@)sang aCQﬁ|l§nT45|63a§HpIQtvﬁegalﬁ tbgclzkomxv@@smk YadPr457p
passage throu [ e in ck via a
central 35 b%reanﬁgmaareou hé ?%rl% er]frg%k%ggé (f)rjtd5 shaf$ %Qass%fnbjy’

apertures 372 {3 d}é‘ﬂl‘?%e?z@}"’hca’fﬁéno@?l FSFGTPRE RHF PR Biehcytaatder
bl ock 327 adj azdrt hialse achmltr agkisdpipral tstwfd formbhr chghesin ekid pbssage

373 whi ch geals-R248I0h8H 19" AUMR than the ball, so that the two halves
together form a closed cylindrical track adapted to contain
the ball therein, the ball being allowed to roll along the
track. Track half 457a is fixed to the piston ring assembly
and the other track half 457b is fixed to the cylinder block

25 for rolling movement o©f the ball within the track halves
parallel to the longitudinal axis. It will be understood that
each track half 457a reciprocates with its respective
connecting ring assembly thereby being displaced
longitudinally relative to its associated track half 457b,

30 the ball effectively transferring torque from one track half
to the other track half.

As illustrated in Fig. 5 (and similarly in Fig. 6),
coolant is supplied to the rotor assembly for passage through
a water jacket 371 within the cylinder block via a central

35 Dbore 370 provided in the cam track support shaft 319 and
apertures 372 provided therein, then exiting the top end of
the cylinder block 327 adjacent the cam track support shaft
through an exit passage 373 which seals against an annular
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-12- outl et passage 374 provided in the inner face of the induction
end pl ate. Coolant then exits the induction end via an aperture
(not shown) for cooling in a radiator in the nornal manner. Seals 376
and 377 and ®0%sm6932 provi ded in recesses in 5 the central BSTAWIB08E t he
cylinder bl ock on the opposite sides of the bearing 347 and simlarly a
seal 378 is provided on the "top" sidgqoof bearing 323 to contain cool ant
in the wat er | acket. Lubricant is supplied to the bottom end

conponent s udlatlPasspge y3 Tonsktbviddl ipasdiendnhhrotighet bé tieat irdudigrom 370

and opening i pio.d he chapgbghs 3den VakioHS Qi $hahéeiand endPPlYa an
| ines are provided In the englne_as necessary for excanpzl?e O.In| the S alfréa 382
for effecti P@SFEBFRcAPPEn SRO¥RI | (EOBe Cﬁﬁgéf‘gt 38d A q R 5151 PR he

art. The i nduoinean/ Seladsst37éndnpl 372 208 339ppoei Heevideduin | FREIDTES in
f?“erna:c AR Sé{é}lf L8 les)@f& phEgSE the fé'?liﬂ:c{(ﬂxecb%)6§k ?ﬁhm_@p@dﬂ@ and
ines, fittings for. s . of coal ant . p r oni on,
and simlar§ of tl@g %ﬁrlmﬁegﬁﬁdgpgt 8%89?56%%%%%?;@@9% Jf(llj‘gjia}%‘altdon.

The engi nes cdesthé bétopler eide opér Fearinga 3nner SPRFRIR sootsnthdp the
descri bed i Rydthe Sac”ePCT application, the main di fference bei ng that

the camtrack n%@l%%ib?\n%uggo%ﬁpllg%%gto thgeggg%%sgﬁétcmmr{@uwas dn

advant ages as preéviously ned. I nvel%l %I’fl) desclri baed
herein ey FORRIE] &Ands tredl 282334 1 heFPEaPIar FBRs CEREEADAPPFEatt ‘OndHb
will be readigehing iappartdet diampersd@ie .skivameicbusn adle shafud tdrolitsupply
departing frg.s aAh§:359R8q2RH 2RRI Eng&ntehasl A¥eBLEQPy BSr detimere byt he
appended Clalm%t 382 for effecgyaéﬁ%&gkéggtion as ,will be understood by
PCT/ AU97/ 00508 il
CLAI M5 those skilled in the art. The induction/exhaust end plate 213
15 provides a mounting for external items such as spark plugs,
fuel injectors, exhaust outlets and lines, fittings for supply
of coolant, pick up for electronic ignition, and similar items
as will be understood from the said PCT application.
The engines described herein operate in a manner similar
20 to that described in the said PCT application, the main
difference being that the cam track means is supported by a
central shaft which results in advantages as previously
mentioned.
The invention described herein may be subject to many
25 further variations and modifications as will be readily
apparent to persons skilled in the art without departing from
the scope and ambit of the invention, as defined by the

appended claims.

SUBSTITUTE SHEET (Rule 26)



1. "Arotary internal conbustion engine of the type having a r ot or
assenbly supported in a housing for rotation about a 5 |ongitudinal axis,
sai d housi ng having two spaced apart end pl ates and said axis being the
axis of rotatign of an out put shaft operatively connected_at one end t
said rotor ass¥M*P®2  the other end being free and passi ng® tHtOUER %N
aperture in one of said end plates, said rotor assenbly
including a 10 plurality of pistons nourtéd for reciprocating novenent
in respective cylinders arranged in sEaced rel ati on around said
longitudinal axis, and cam followerhfElas  operatively connect ed
to each piston and adapted to coact with undul ating camtrack neans

supported aroynd s ti en¢Sad p!
means bei ng p?ow d%d ?@& pﬁtéﬂ{ﬂ %Mlégt |ep]%&“§ of %hg %ﬁge hgn’%g a

onve
conveyi ng exhaﬁE?rg%é?“‘?igmst'}rg’é’ogtedodé‘r ati evehne dc‘lort hléo"cil't’ictfde?g"“ a
wher eby cyél i tahgtbudiral oaxd$, saidaihdubsiseh inaviaigd id | spleced | Apart send

reci procati onpi@tsai 8nd saRiShRDS Béiﬂgr€§8|5§9§ B@VQ%EaégéhnéE adl Butd HE

track neans so 2 as se rota 0 sai d rotor as and ou
shaft; chiaf act’er?e} }]‘VL&[Y 88 % uncez’tul%tt’ﬁE ng" atrﬁtsf'aa’c a’rfs ‘ﬁsﬁ(‘?f“%’g

hat 'sal
an annul ar trBBR ABOAEe@ndo beidGpFdee sinth PASSIN ttifeymsean aperture in
substanti al | yosentsfil Ispidheesaf mndeaxt esdiag ajdtdrheadbéﬁﬁlyomncludlfngsahd

| ongl tudi gl gxha) 53 do3URPAIdorl SRY RS afft;rbﬁwasp%%ca%m OIS A 0N e,

end by the other said | ates and t sal annut .
track means b’é?ﬁﬁef%v%xf% ers ?’6‘{%&9% bt §8‘P‘de‘ilof8}a‘a§%’énﬁlf9‘.md saidp
A rotary inteloayitobnslt i oaxesgi nendf tdwen t ypel hewemg aedfs r aperaaisempl y
EUpporteﬁ in @ohRested tﬁreaat fﬁiﬁgxﬁt&t& aajaptedl g@gléda@tndltwlu%duftﬁt%q
ousi ng havin ced apar{ en and sai d axi e a

of rotation o?a]gwguggutmeatp SHEROLS S a%%’t‘f/ Eah?lue@txéﬁ a oﬁ%t%ﬂ‘bmt oagg d
rotor assébbllpetweent faidt f@d anRdussingndanse rechpapsdnidedr 6agh cenveying
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WD 98/ 06932 pistons with resultant thrust agaiR€¥/ AbOd/ 68006rack means so

- 14- gonnget €8l &QuLaCho st AN APMAD L QsGeASE yWahh BRdPLAt kRdft;
cam track ”E%P§a§5%¥ér£é3% %HPQ”QtSQEQdaéhénfﬁt{éé‘%Aﬁ”trél means includes
an annular track mounted to a support stem or shaft disposed
substantially centrally thereof and extending in the direction

of said longitudinal axis, said support stem or shaft being

25 supported at one end by the other of said end plates and the

axis of said annular cam track means being the axis of

rotation of said rotor assembly.

2. A rotary internal combustion engine of the type having a
30 rotor assembly supported in a housing for rotation about a
longitudinal axis, said housing having two spaced apart end
plates and said axis being the axis of rotation of an output
shaft operatively connected at one end to said rotor assembly,
the other end being free and passing through an aperture in
35 one of said end plates, said rotor assembly including a
plurality of pistons mounted for reciprocating movement in
respective cylinders arranged in spaced relation around said
longitudinal axis, and cam follower means operatively
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bet ween sai d end pl ates, neans being provided for conveying conbusti bl e
fuel to and for conveyi ng exhaust gases fromthe 5 operative ends of the

cylinders whereby cyclical conbustion of said fuel in said cylinders may
i mpart reciprocation to said pistons with resultant thrust agai nst said
cam track ne¥AgsEY32? as to cause rotation of said rotor a§§3‘ 03581
out put shaft; characterised in that said plurality of pistons are

arranged 10 in two or nore sets, each set4having two or nore pistons
arranged in spaced relation around said axis of rotation and
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sai d out put i fb@fdonfecifprl aiy VElstapratied ihg saafls so afatndele Pieelnby an
out put pl atSf""EﬁSH*’L%t sald Gy | Qﬁ% salli0GK 2 ’}%ﬁ%kagro%a% Bhﬁt%al]g

assenbly toget defrining a ér "about sai ort stem or
and sai d caRf@viking (fafs, EﬁﬁﬁjtﬂﬁﬁW%MIQﬁ&ﬂgrnﬁﬁﬁ? &lngsﬁou§§GtMAF £n
sai d i8hadbeection of movemeNI)@@/O@@%Zset of pistons is generally

PCT/ AU97/ 00§8Fosite to the direction of another se#dof pistdns AnBOLARY
i nternal CO gt Iund’uﬁ IJ.?:% agé:!!?r | ngkt Omé:alma%l mlf}xbludes an annular track
mounted to a support stem or shaft disposed substantially

centrally thereof and extending in the direction of said

20 longitudinal axis, said support stem oxr shaft being supported

at one end by the other of said end plates and the axis of

said annular track being the axis of rotation of said rotor

assembly.

25 3. A rotary internal combustion engine according to claim 1
or claim 2, wherein said cylinders are provided in a cylinder
block and said support stem or shaft is coaxial with said
output shaft and rotatably supports said cylinder block.

30
4. A rotary internal combustion engine according to claim 3,
wherein said output shaft is operatively connected to said
cylinder block by an output plate assembly, said cylinder
block and said output plate assembly together defining a

35 chamber about said support stem or shaft and said cam track
means, said cam follower means being housed within said
chamber.
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whetrein said cylinder block is seal ably supported by said support stem

of shaft and said output plate assenbly is seal ably connected to said
cylinder block. 5 6. A rotary internal conmbustion engine according to
claim 3, wherein said support stemor shaft is supported %?

end by said out%ﬁﬁ "é??in or said output plate assenbly. géTlA&%mB ary
i nternal conbustion engine according to any one of clalns 2 to 6,
wherei n each said piston connecting nmeans-15- includes a ring extending
about said support stemor shaft and said ring connecting one set of

pi stons is reérprotabPeAFN tHFPrRal CREPHERGOBORABERE NI UG TetC l1Gim
pi stons. 15 wheB8einAsadidaryyliddsmablooRbust | sradagilype sagrordiedg by (slaadm

7, i ncl UdEGB bOE que:drf a@éf egharp@nsaﬁdorsta&an%ﬂgdmg tlQEgueagsfé?tmly ikhe
respective ri g Z ai d out 2 P Wi qﬁ tary internal

conbust i on engFhe?act it PaFﬁf% cyligger & id torque transfer
means i ncl Gdes a bal | rotatably captured partly in a recess associ ated

with the respgctivg rotétf'glrﬁf&rﬁqr tc'ohbh@t@oheéﬁ%§né‘5§él§dﬁﬁﬂg Wid 18ahd 3,
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transfer nmeansndney udieid PUtipidashgbt der Sal%rﬁﬁﬁpw§dpéﬁéﬁngsbemhbnn said
cylinder block and sai d out put pl ate assenbly and secured therein and a

li near beggping 30 ;@Ség@w mgﬁrbally JBRHRLRG AN o %llge' 'a@@%!rdgﬂhdgc,sg%y ofad

secured to said ri g taf% I'nt er nal nbustion e
according to QnyCoadms 2 ﬁ“{h% pVE geefhi FeidwReBEPR §€W&e€§hﬂgr§€Rn5
nmeans is 35 suppbedes hyrige cexdtendingndbphat seaidrsyppatt rgenovanehafabant

sai d | ongi tudipgh A¥h$ connecting one @€E9§4099§€ons is reci?rocable within

PCT/AU97/00506 16- A rotary
i nt er nal ggnbus?lo B fFTe 5208 aPREPTD Ry Phpistons.
8. A rotary internal combustion engine according to claim 7,

including torque transfer means for transferring torgue from
the respective ring to said output shaft.

20 9. A rotary internal combustion engine according to claim 8,
wherein said torque transfer means includes a ball rotatably
captured partly in a recess associated with the respective
ring and partly in a recess associated with said cylinder
block and/or said output plate assembly.

10. A rotary internal combustion engine according to claim 8,
wherein said torque transfer means includes a linear guide
shaft extending between said cylinder block and said output
plate assembly and secured therein and a linear bearing

30 assembly slidably mounted on said linear guide shaft and
secured to said ring.

11. A rotary internal combustion engine according to any one
of the preceding claims, wherein said cam track means is

35 supported by said other end plate for pivoting movement about
said longitudinal axis.
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of the preceding clains, wherein said undul ati ng camtrack means i s

nbvabl e towards and away from said ot her end plate. 5 13. Arotary

i nternal conbustion engine according to claim 12, and i ncl udi ng neans
for moving said camtrack neans towards and away from said ot her end
pl at e and/ or v v&ie6s3rg said camtrack nmeans relative to s&EF#A8PHES0%eNd
pl at e. 10 14. A rotary internal conbustion engine according to claim?7
or claim8, wherein each camfoll ower nmeans. i ncludes a roller nount ed
for rotation about an axis at right angles to said | ongi t udi nal axis.

15 15. A rotiary antreitaaly dondeersbil onomhygs heomceng tiegatoogdigignto aryl, one

wher ei n each, roLLer g% do RGN CRRMsYe FRLALIPNSh! WiRaBY ing IJuACKeFBADS
by virtue of the aqr "eac si.ngl e conalnuous

rac avi_n
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part of the periphery of each roller 20 which is furthernost fron1the

respecti v pllsstorA Jotary 1§ntérﬁ91 aasmbasewﬁl eﬁ@nhHStch@raﬁﬂan:oaCﬁpéﬂh ng
to any one al, N6

in said other. ate _has ngs
therein pr O\AZded a\f\hdt hlﬁﬁ}?dh%%né“ez?ﬁpt gart 3'Tedi%t 3?lw| t "g tr@%?a(r e@%%ﬁ%l ng
novabl e portarayds auddaveyl ifypar sdpidbcRthepr end pidfe t2Ry FePivett
operative erngls Ofcarherayki RELHS, reRithive tookhel 6tHepl @i gieiveg at the

i nducti on and exhaust end of the engi ne and constituting a nmounting for
fuel injector neans, spar k plug or equivalent as required for the
particul ¢ eHbln@-EG“éﬁa’é%H§H§P loGereushbapsengine aqqgording LR <13t hal
conbusti on engidiaiac @y ditterdion G@azmhmchiv follwlwerempasai dnolhuées eadrpl bee

has a pair %O\ﬂ{@@tf@%' ¥oPRPOSEabout SRAM kel 108t CRAghET Wigl@ssaidl sR8ak

pl ug or equival ent mean 35 a pair of diametrally opposed fuel injector
assenbl i es 1°nLggEng &t?ﬁé ‘said fuel injector neans, and a pair of
di anetral |l y opposed exhaust outlets constituting said exhaust out |l et

means, aj$ spdd pai $§chefndndekalledombusP@6fdengine according to claim
14, wherein each roller is in non-captive relation to its cam
track means by wvirtue of the or each cam track means having a
single continuous undulating face against which each roller is
engageable only at that part of the periphery of each roller
20 which is furthermost from the respective piston.

16. A rotary internal combustion engine according to any one
of claims 3 to 15, wherein said other end plate has openings
therein provided with port means adapted to register with
25 corresponding movable ports in said cylindexr block for
admitting fuel to the operative ends of the cylinders, said
other end plate being at the induction and exhaust end of the
engine and constituting a mounting for fuel injector mneans,
spark plug or equivalent as required for the particular engine
30 and exhaust outlet means.

17. A rotary internal combustion engine according to Claim 16
wherein said other end plate has a pair of diametrally opposed
spark plugs constituting said spark plug or equivalent means,
35 a pair of diametrally opposed fuel injector assemblies
constituting said fuel injector means, and a pair of
diametrally opposed exhaust outlets constituting said exhaust
outlet means, all said pairs being arranged at spaced
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17 ° intervals to ith cylinder ports [ Py
successi ve i nt ake, corrpreTsh(}%%gettHa lacedand  exhaust ﬂ1l§ To1AS BEEN
t he pistons. 5 18. A rot Hmﬂum orrbustlon engi ngl_acco any
one of the precedi cl ai s support stem or shaft has a
bore adapt ed td“b?séﬁg??%e cool ant entry means said rot BFVARYAENS v,
I nl et passages being provi ded from said bore to said cylinder block.
10 19. A rotary internal combustion engine-i@scording to any one of the
preceding cl ai ns, wherein said housing includes a substantjally

cylindri cal catswtgvleééy tonper¢edvwith| gilyndert ogha et iR idai FEGRES Lve
spaced apart eﬂﬂapdeat esompressi@f), Apdwdmar Yaridt exhahseonbustt benengime wfe
t he type havi %q rotor assenbly supported in a housing for rotation
about alo |tu3| nal axis, said housing having two spaced apart end
pl ates and sai d axi s be| ng the axis of rotation of an out put shaft
operativel 5 canechedozbrgnénertnad sambusolai engiasseriordinige tat kety ene

being free and Pasal nGrdde é‘I‘ai?sz a@ﬁ‘é%é‘{r? L0; @Nguphosal gt@fﬂ?g?' Ao

said rotor assenbl I nclu ‘ural i.t I stons” nount ed
reci procat i ng§1 n%vt?ﬂt‘éﬁt qq?prte?gpetc‘{)l €°¥§7fi¥n§é’|° a3t fYed i ’e¥packy said
rel ati on arounmgtoai @slsenyilvudiimdetariassaged dbsinbolprowdded fmeansaid bore

operatively carngatadcy0ig@6h Wisdkon and adapted to 25 coact with
undul atin Ocamtrack nmeans supported around said axis of rotation and

bet ween said end pl ates, neans being provi ded for conveyi ng conbusti bl e
fuel to and fd®- A rotary internal combustion engine according to any one

of the preceding claims, wherein said housing includes a
substantially cylindrical casing body connected sealably to
and between said two spaced apart end plates.
15
20. A rotary internal combustion engine of the type having a
rotor assembly supported in a housing for rotation about a
longitudinal axis, said housing having two spaced apart end
plates and said axis being the axis of rotation of an output
20 shaft operatively connected at one end to said rotor assembly,
the other end being free and passing through an aperture in
one of said end plates, said rotor assembly including a
plurality of pistons mounted for reciprocating movement in
respective cylinders arranged in spaced relation around said
25 longitudinal axis, and cam follower means operatively
connected to each piston and adapted to coact with undulating
cam track means supported around said axis of rotétion and
between said end plates, means being provided for conveying
combustible fuel to and for conveying exhaust gases from the
30 operative ends of the cylinders whereby cyclical combustion of
said fuel in said cylinders may impart reciprocation to said
pistons with resultant thrust against said cam track means so
as to cause rotation of said rotor assembly and output shaft;
characterised in that said plurality of pistons are arranged
35 in two or more sets, each set having two or more pistons
arranged in spaced relation around said axis of rotation and
interconnected by piston connecting means so that the pistons

of each set move in unison, said cam follower means and said
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18 ° conveyi ng exhaust gases fromthe operative ends of ETI dﬁﬁﬁN
wher eby cyclical conbustion of said fuel in said cylin( %§§> r

reci procation to said pistons with resul tant thrust agdi nst m
track neans so as to 5 cause rotation of said rotor assenbly and out put
shaft; samp pbemsal ity of pistons being arranged in two RCTHHISB00306 set s,
each set having two or nore pistons arranged in spaced relation around
said axis of rotation and i ntercopgected by piston connecting nmeans
so that the 10 pistons of each set nobve In unison, said cam follower

means and §ﬂa\dlmduj atd g tfaﬁl:l)a ridad®k berm@nSarrlaalgag soar tpagedtse
that the di rec% LT S FOVENE f gge éxﬁ] setOfoP' %tl‘?s%n'ss 9&”? Lakh¥y 1y
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opposite dlrec et of pi st ons aracterlsed
in that eBRIFU® SERd tb?stghre%BHﬁéct?ﬁg aﬂ%%ﬂ§r|nﬁﬁﬁde§ a PARGODS:
extendi ng chabautesiaed | dngi twhditnalkeaaki ssaid spiskton ngwoEEdhgngmeABS

set of psst%@ém&g eac'rﬁ @C%@Jt%nwlha' abaual ygl&oamwgsm @&orsmgrftsshdof
pi st ons. rotary .internal ustion eng%ne accorgba% g aim
20 1, |nclﬁﬂf%gr%%&)%ﬁﬁ4$ &F"ﬁ|§P8n§e5rP ngedt et tF stEMPTIE wﬁﬁ
Iohgitudlnab ning adraresttyngl Bnpiieonsetofos giidtions . sets may coact with

the same camtrack neans. 22. A rotary internal conbustion engine
e A ALY A ERE IR0 sORBERE DS el ASISIANGP o iRy, oM

25 of the F
10 including twc sets of "pistons arranged equidistant from the

longitudinal axis whereby all pistons of said two sets may
coact with the same cam track means.

22. A rotary internal combustion engine substantially as
15 hereinbefore described with reference to any one of the
Figures of the accompanying drawings.
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