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A)(l AL PI STON ROTARY ENG NE
I NVENTION 5 THIS INVENTION rel ates to rotary

engi nes, angygesn7i€fr € particularly it relates to an %
dlfferent basic principles fromthe many rotaryt’
bei ng devel oped. ,
In recent years, the nost popular types oft rotary enn:ﬁéw.
10 devised utilise a rotating bl ock having radial |

with pistons t herein hawA@QAUPéS'FOMBDé‘AR&ﬁ?@TNé

tracks as shown, for
Bodda, as well as many

) : : as Nos.. 4,003, 351,
4,023,536 and 4, B¥LS 55§NV€ET¥%N relgssﬁ. sFPcatré'a‘-a&’éf3| ﬁm% %’@‘B‘%e‘éﬁ‘
associ at ed ehginédesandeword piEtiosdlsrly ivhirdlateles to uanf engine having

Ui tabl B afiHfergRtaRs ?ﬁ%ﬁ%&%"iﬁgtﬁﬁéﬁﬁx CEPREF enaipet Sttty
means anrnbelm@ ¢ewelmped4ntroduct|on of air and fueI into the conbustion
chanber for each cylinder and ggg%g$ﬁ§¥$%gﬂﬁéor causi ng conbustion of
a conpressed m xture of air an he respective conbust.ion
chamber, and neakd recent years, the most popular types of rotary engines
which have been devised utilise a rotating block having radially
10 disposed cylinders with pistons therein having their outer ends |
- movable relative to guide tracks as shown, for example, in German
'specification.No. 619,955 of Bodda, as well as many United States
patents such as Nos. 4,003,351, 4,023,536 and 4,974,553.  Quite
_ sophisticated design details have been associated with these
15 several proposals which make a useful contribution to the field
of such types of rotary engines, including suitable ancillary
mechanisms essential to their operation, such as means permitting
periodic introduction of air and fuel into the combustion chamber
for each cylinder and piston; means for causing combustion of a
20 compressed mixture of air and fuel within the respective
combustion chamber, and means permitting periodic exhaust of
products of combustion of air and fuel.
We have recently developed a radial-piston type rotary
engine of the aforementioned general type, as disclosed in our
25 Australian Provisional Patent Application No. PN6474 which we
believe exhibits a number of advantages over current proposals in
relation: to rotary engines having radial pistons.
Nevertheléss, our developments in this currently-popular
field of engines has caused us to review another type of rotary
30 engine in which the cylinders are arranged in egually-spaced
relationship around a central axis, the pistons being parallel to
one another and said axis, drive means being provided for the
pistons so that they co-operate with cam track means which will
cause a rotor assembly to rotate to drive an output shaft.
35 Examples of this basic type of parallel=-cylinders rotary engine
are to be found in United States patent specifications such as
Nos. 4,287,858 of Anzalone, 4,250,283 of Chang_and 4,022, 167 of
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20 permtting periodic exhaust of products of conbustion of air and fuel. ~
We have recently devel oped a radial -piston type rotary engi ne of the

af orenentioned _general type, as disclosed in our Australi pgis onal .
Pat ent “"’“maﬂBgicatjon KB. PN6474 whi ch we believe exhigg?gﬁggﬁﬁﬁ%er of
" advant ages over current proposals in relation to rotary engi nes having
radi al pistons. 25 Nevert hel es2, our developnents in this
.currently-popular field of engines has caused us to revi ew anot her

type dtrirsniam;semgi ne inouAVen,tlaéchi nulaesearag:e of uernng:whep:some

equal | at i hi
par al Idéf to one cgé]otrgg r% aX| }t ﬁ rreans ltbel ng %row 5@3 for t he
pi st orglliding o tHhat ¢ emaliee arenuadulyr AeRIweans ThiSc BPRILLeScause

a I ot Yarsisaitddly wﬁérerﬁhat Roactine cin CatPahgéments Eramalieposed his

R Nt omp e et G

Anzal isstohs? Hrd 4smmloydhn ge st ﬂoﬂﬁﬁedGindépendently, all\\€hechsnad?

PCT/A%%ﬂéggigiirts and axial guidance means must b6 provided so that
the assemblies are heavy, costly and cumbersome. It will be
noted that disclosutes can be derived from the prior published

10 specifications so as to make it unnecessary for our detailing at
length the corfesponding arrangements in'ohr present proposal
where these are similarly required in our ancillary mechanisms, ‘
permitting this specification to concentrate on the broad
principles, differences and aspects.

15 The present invention has been devised with the aim of
overcoming or alleviating the problems presently encountered with
the known types of engines having their pistbn,axes parallel to
one another and arranged around a central axis, and it has as its
principal object to provide novel drive means which will ensure

20 that maximum efficiency may be obtained us:.ng cylinders and
pistons of relatively short length. . '

Another object of the invention is to prqvide-such an engine
which will be light in weight, small in eize, and consist of a
minimum number of parts particularly in respect of the wearing

25 parts. . _

Yet another object of the invention is to prov1de such an
engine capahle of running on petrol or any- combustible fuel, but
which is particularly suited to slow burning fuels such as
diesel. . :

30 . Yet another object of the invention. is to provide a rotary
invention of the aforementioned type whereby all fuel will be
burned for maximum economy and reduced exhaust emissions. Other
objects and advantages of the invention will be hereinafter
apparent.

35 1 . E) N
W:Lth the foregoing and other objects in v:l.ew, the invention

resides broadly, according to one aspect, in a rotary J.m:ernal
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K"i sti ansen. However, all of these are of very cunbersone
construction, the pistons requiring elaborate mounting and gui di ng
sQ that the Re9gAMsres are unduly I ong. This applies PRCT/IATAS/0081Y
where the co- acting canlarrangenents are disposed 5 nedially of the
apparatus as in No. 4,287,858.7 " Were separate pi stons are enpl oyed,
each nounted independently all the usual pi ston skirts and axi al

d b ded h nbl hea
dost 'y andCoURBEEaoR.. “Balhe’ pf; “the™ tvps, HSvRAc" apLefoef: cuoiRkd, for
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I nvention eén devi s e al mof [leviafin
the proble gegﬁﬂtﬁﬁcgﬂgd%ﬁéwﬁ a °Pﬁénﬁh8%ﬁghyh¥§18g Ehgipkstons

havit ngI t heandpcylindexssmpacaascpatt of aoretatablerrovor aassagsly asfaamﬁb@
means whi ohovi R Suss° shREE - WRELE SR o BOREShR. 2BE i ety ©
cyl i nders mauwable pesnpmgceblyenatthelpyﬂmndeﬂswugan follower meansdreing
ObJeCtleOf &QEQ&EHEE&'?ﬂthSeSthﬁf %gﬁ Sti§Na &%?€Q§'€§ coacﬁW%f€h¥ﬁ#duf§%1ng

light 7in wei n size consl s M ni prum nu
parts partF@BIéﬂ?Fhrﬂ?%%%eéfoﬁﬂﬁﬂﬁh%mhﬁpﬁgng: means being provided for

conveying combustible fuel to, and for conveying exhaust gases
from the operative ends of the bores of the cylinders whereby
cyclical combustion of said fuel in said bores imparts
15 , reciprocation to the pistons with resultant thrust against the
cam track means so as to cause rotation of the rotor assembly and
output shaft; characterized in that the pistons include two sets
thereof each having at least two pistons, the pistons of each set
being at opposite sides of the axis of rotation of the rotor
20 assembly and output shaft and interconnected by piston-connection
means so that the pistons of each set move in unison, the parts
being so made and arranged that the piston cam follower means
coact with the cam track means in a manner ensuring that movement
of either set of pistons in their cylinders is in the direction
opposite to the direction of movement of the other set of
pistons. |
The pistons of éach set thereof preferably have their
piston~connection means in the form of a piston mounting plate
- having an aperture through which the output shaft extends, means
30 Dbeing provided whereby the piston mounting plate may be drivably
connected to the output shaft as part of the rotor assembly while -
being permitted guided sliding movement in the direction along
said axis and output shaft to permit movement of its pistons in
their cylinders.
35 In certain embodiments, the means whereby each piston
mounting pléte_may be drivably connected to the output shaft
comprises longitudinal spline ribs along the output shaft
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25 parts. ~ Yet another object of the invention is to provide such °
an engi ne capabl e of running on petrol or any conbustible fuel, but

whi ch i swpasmTe2l arly suited to slow burning fuel s such aBCTAUSHSLE| . 30
Yet anot her object of the invention is to provide a rotary ~invention of
the aforenenti oned type whereby all fuel wll be burned for maxi num
econony and reduced exhaust emn ssi on&. O her obj ects and advant ages of

D S0 o B TtV Bt bBtacany g s Norrlhponding | penighenat. ;o
in vi IEOQVRS | Abolti ckhe saigsi meunbingdiplate capertyres one Eepsthen n a
L%%?ka%%%%ﬁgﬁts, the means wiferHy ddth piston mousnting plate may be
rivably connected to the output shaft comprises guide apertures
5 in the mounting plate towards opposite ends’ thereof and adapted
to receive slidably the free ends of _guidé pins disposed parallel
to the output shaft axis and having their other ends rigidly
' connected to drive plate means forming part of the rotor assembly
and secured to the mﬁ:put__ shaft. : | _

10 ' The engine may have any desired number of cylinders, but
typically each mounting plate has three, four, .or more arm
sections extending radially relative to the output shaft and each ‘
having a piston mounted rigidly at its outer end, the pistons of
each set being equaily spaced and with spaces between adjacent

15 pistons so that those of one set engage in their respective
spaced cylindérs » while the pistons of the other set engage in
their respective cylinders which are -each midway between adjacent
cylinders of the first set, all cylinders having their fuel-
receiving operative ends in longitudinai_ register relative to the

20 said axis of rotation. In such a construction preferably each
cylinder comprises ‘a cylinder member secured detachably in an.
engine block pbrtibn of the rotor assembly, the output shaft
having affixing means whereby it may be pinned or otherwise
secured to said engine block portion of the rotor assembly.

25 . So far as the cam arrangements  are concerned, it is
preferred that the cam follower means includes a roller mounted
on its respective piston for rotation at the non-operative end of
its cylinder bore about an axis at right angles to said output
shaft axis, the rollers of all pistons being at the same distance

30 from said output shaft axis and the cam. track means being an
annulus mounted on the inner face of said first end plate of the
houéing, the latter being__ the drive end of the engine at which
the output shaft extends to permit its use as a drive shaft.

In a preferred embodiment , the first end plate has external

35 openings therein provided with fixed port means adapted to
register with corresponding movable ports on the rotor assembly
for admitting fuel to the operative ends of th_e cylinder bores,



-

coftbustion engine of the type having pistons nounted for

reci procatory novenent in respective cylinders which are arranged I n
equal | y-spaced rel ati onship around a | ongitudi nal axis of PCOTOLIS/00815
sal'd axis -beM@P6(IAt2axi s of rotation of an output shaft 5 passing
rotatably and seal ably through apertures of respective first and
second end plates of a housing wthin whisch the pistons and cylinders
nove as part of a rotatable rqtor. assenbly secured -  to said output

shaft, whithetfitret santholate HGhng atesbs jnductiopyandcexhanpgtoendiof ithe
the cylindghginédnd VorMEItdBY Paicuatifg 2208l Cn bétofAfdams 5Slsparid
adapted to cOact wth, undul atin track neans around the housing,

cam
means bei nBLBF 9F geduigalent mﬁ%ﬁﬁe?ﬂﬂg933ﬂ38§tPHF%eFu@Papﬁf and for
Coln}/e)éi ng exhauptef@s&bly lalédlspmtﬁﬁe tOtDEf_ Qticven@gckfsla_lli‘.e_thﬁbpaaas pdid hof
cyl indgrs where cyclical copbustion of said fuel in saj or ‘
roart 5 1stiERERYa Iy, oEMSEad, RRSRRPIHS  cOnst Lt dakl Arhri b oF.
cam track eguiratentismeansause paint bdn difametraldiyoroppesed| fuadd injector
out put Shaé%é f{é’été&béé h@iﬁBaEa%Hefﬁéit Qﬁéeb%kuﬂa%fah‘go AP a pair of
t hereof each havin east two°prstons, the pistons of edch set

at ) ) 7
bei ng at d%b%%??@aglﬂe§P@Pﬂﬂ%3%5&%#%# pytietsn eanskityting sgid;exhaust

and out putogtipét mednsNtILosAEAt fHibY Beingnazdanded @t spad&RPintervidlay
t he pgétons of each set _nove_i,n uni son, so, hade _an

the parts ~,.  bein
arrand®d tHar 9RF DI cSHHASART e PORESEnst® PepltE vﬁqqékﬁﬁ;Yﬁun '
means i n acompressiboslrpoger hand nexkaest functionst 8€r thet phétpnstons in

their cyIinderssﬁf%é£1§h§bgiEgg&kg& of the engine, the end of the output
shaft at the induction and exhaust end of the engine is hollowed
to provide coolant entry means, said shaft being rigid with the
15 rotor assembly and having inlet passages from its hollow interior
to the external periphery of each cylinder for cooling same, the
rotor assembly having coolant collector means provided with
sealing means whereby used coolant may be returned from the rotor
assembly to the second end plate which is provided with coolant
20 outlet means therefor. '

In some embodiments, each cylinder is adapted to receive
fuel thrbugh an inlet port adapted to rotate with the rotor
assembly into register with a respective port in the fized
housing, with face-to-face sliding contact in a plane
perpendicular to the axis of the output shaft, sealing between
the faces beiﬁg effected by an annular sealing ring adapted to
compress & resilient heat-resistant ring between its lower face
and a recess of the cylinder port opening at a'distance from the
inner surface of the port substantially equal to the width of an

30 upper recessed face of the sealing ring to én_able balancing
forces to be applied thereto by pressures in the cylinder port.
Alternatively, sealing between the faces may be effected by an
‘annular sealing ring having an inner recess containing a tiltable
spring steel or the like ring adapted under pressure to seal

35 against the recess edge and maximise the sealing effect of said
sealing ring. _

The invention also embraces constructions in which the
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3 opposite to the direction of novenent of the other set of pi stons. ¥

The pistons of each set thereof preferably have their pi st on-connection
neans igo fggr m of a piston nDunting plate = - havi ng prOT/AU9SH0S1S through'
whi ch the output shaft .extends, means 30 being provided whereby the plston
mounting plate nmay be drivably connected to the output shaft as part of
the rotor assenbly while bei ng %ernitted gui ded sl iding nnvenent in the

O St U et A R0 R b aBEb B FALRIER e8! (2,

wher diystaandiseicond endnpﬂatesgrpbpbet&npl&e dnidv #hley rotoreassdmbayt he
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5 cam follower means co-acting with the second end plate in
relation to reciprocatory motion of the_chinders, In such
construction, the first and second cam fdllower means are both
suitably constituted by rollers rotatable about axes at right
angles to the axis of rotation of'the output‘shaft.

10 ' In most emhodlments the hou51ng suitably includes a
substantially cylindrical ca81ng body connected ‘sealably to and
between the two hous.mg end plates y:__h;c_h are substantially ‘ |
circular when viewed in the direction along the axis of rotation.

Other features pf the invention will'be_hefeinafter_apparent from

15 the ensuing_drawings and descriptiohé}

In order that the 1nventlon may be more readlly understood
and put into practlcal effect, reference will now be made to the
accompanying draw1ngs, whereln-- ' . :

20 Fig. 1 shows dlagrammatlcally or. schematically in
-cross—sectlon or elevation the baslc components (in
separated relationship) of one form of engine according to
the invention, with parts om;tted for simplification
purposes; . o | |
25 ' Fig. 2 is a similar view to Fig. 1 but showing a
modified engine having spaced and opposed cam‘track means at

each.end instead of at one end only; ' o

Fig. 3 lllustrates ‘design detalls where a splined
centre or output shaft is employed, shown relative to the
30 bearings ‘and end plate; : -
Flg. 4 111ustrates schematlcally the operation of the
strokes, coupled with rotatlon, the 1atter being clockw1se
when viewed down the block as shown,_

| Fig. 5 shows the comparatlve wave forms for the drlving
5 force on torque comparisons between a crank driven engine'
according to the prior art, and the cam driven arrangements

ef our invention, for the same bOre'and_stroke;
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gréoves about the said nmounting plate aperture. I n ot her

enbodi nents, the means whereby each piston nounting plate may be

dri:vably conpeséeg@iéo t he out put shaft conprises gui de apert urRCI/ABS/008ISt he
nounting plate towards opposite ends thereof and adapted to receive
slidably the free ends of guide pins disposed parall el to the output
shaft axis and having their other ends riﬁidly connected to drive

pl ate means form ng ry of .the rotor assenbly . .. and secured, to the .
butput shart. 1o 0 B8 k08 Afedt SRS manuet e ig: TophE, Hitwing
but t ypi caliny moareh dahaitl nchel pistoasmounédng fplatesyr the pistons on
sections extendi i gk ' : %&q%t@g n : '

havi ng a pi stonlt%%ur]f{6 g)(?%r %agﬁ@y@gtm\bﬁé&&ﬁrame&n : e p%%?’oﬁ%ﬁ%?&l St?nsea%%
set being equal EpespipRer apdake; hhapieas inatwesampdpsedntpawer pasdonintake
that tisose of oBeréRessndagcbeinghAUndeT@tRRYd | ¥Rat theSRasPdeidl! ip1HYS . has
whi l.e the plstonsrgf the otger set gggage,ln ) thglr_rezggatlve \
cyl i nders whi chPEFEScABRENFHRHD #B: hBLR EdPacOhit it Fidgy i s2bitimed by
first set, all ayrobtdeysvabwe rgydtem for Fiel, air,r exhavstgandeighiviornas

I n | ongitudinal ' r ati.ye £Q the 20 said axis of rotation. In
such a construc??gﬁk%%gfg%gkl?iééc ! cyl i nder conprises a cylinder

member secured detacEdgsy 7n &rand 9 angjia@isitosk epdr viiew andt fedeoview of
assemppy, the ophaUYoRRR piston NMAELY), Hid *side"H3BR WECLERY dgpét'ﬁ?f@con

pi nned or otherm&se ecured_to said engine block portion rot or
assenbly. 25 Plate, reppgctimMel¥am arrangements are concerned, it is

Fig. 10 is a view of a projected alternative design
according to the invention, partly broken away, illustrating
the provision of upper and lower pistons, each set of four

15 pistons being on their own piston mounting plate, the lower
pistons being movable upwards as the upper pistons move down
and so forth, the centre shaft being splined;

Fig. 11 is a cross—-sectional view through a preferred
practical form of engine according to the invention;

20 -~ Fig. 12 shows the induction and exhaust end of the
motor viewed in the direction along the axis of rotation;

Figs. 13 and 14 show in axial view and in cross-section
respectively, the output shaft of the engine;

‘Fig. 15 shows in'axial view the engine block which has

P the pistons on the opposite side (not shown) thereof;
' Fig. 16 shows the cylinder mounting plate in cross-
section;

Fig. 17 is an axial view from beneath of the plate
illustrated in Fig. 16; : '

30 Figs. 18 and 19 show the upper piston plate in cross-
section and axial view respectively; '

Fig. 20 shows the lower piston plate in cross-section;

Fig. 21 corresponds to Fig. 20 in axial view;

Figs. 22 and 23 are axial view and sectional view

35 respectively of the end plate at the drive end of the
engine; _ '

Fig. 24 shows in axial view a port-sealing member as



preferred that the camfoll ower neans includes a roller nounted onits
respective piston for rotation at the non-operative end of its

cyl i nde bout an axis at right angles to said out pcravesosddf t axis,, ’
t he rol Pveér)@lg?&all pi stons being at the sane distance 30 from said out put !

shaft axis and the camtrack means being an annul us nmounted on the
i nner face of said first end plate &f the housing, the latter being the
drive end of the engine at which t he output shaft extends to permt its

use as a dmciudadirn Fig. 11; | a preferred enbodinent, the first end
plate has exterig. 35 iePan @alaryRiEeivicy o ¢a¢ WnstalivatdodObls FRaNs
adapted to ..register wth corre,sl{)ondln novabl e ports on the rotor
assenbly Sealing ilﬁ’ﬁbﬁ’i AP =RavR A8 Hi9pelbt i ve ends of the cylinder
bor es, - Fig. 26V\@s9@ ¥ié®w2corresponding to Fig. 25 but showing

I AU95/ QQ8 the first end

E ate bei ng zjgtittehrélaltr%(y l?ctqocﬂ' é:r:\fd s(ae)a}og;[&q Wl%ﬁelﬁ%é' and
Figs. 27 and 28 show in cross—section and axial view
respectively the induction/exhaust end p-late of the engine
in Figs. 1 to 25. ' :
' MM&W
10 While Figs. 1 to 10 are in simple form to enable the broad
principles to be easily understood, it will be appreciated that
they are mainly schematic and with many components omitted, ‘ '
whereas the later descriptions with reference to Figs. 11 to 26
embrace more specific constructions. As shown initially in Fig.
15 .1, the engine includes a housing- indicated generally at 10 and
having a cylindrical casing portion 11 sealably connected between
circular end plates comprising a first or drive end plate 12 and
a second or induction/exhaust end plate 13, the plate 13 having
entry ports (not shown) for fuel entry and exhaust, as well as
20 suitable spark plug or glow plug provisionms. The design lends
itself to coolant being supplied to the entire central system
around cylinders indicated at 14 and then exiting centrifugally
at the periphery of the housing 10. This drawing shows the two
cylinders 14 on a cylinder block 15 of a rotor assembly 16
25 rotatable in the housing 10 by virtue of its operative connection
to an outpﬁt shaft 17 journalled in bearings 18 of the second end
plate 13 and bearings 19 of the first end plate 12.
It will be seen that the cylinders 14 can receive pistons 20
movable in unison by virtue of their connection by a piston
30 mounting plate 21 carrying regularly spaced roller bearings or
rollers 22 adapted to engage low and high cam sections of an
undulating cam track 23 secured to or forming part of the first
or drive end plate 12. In this embodiment the output shaft 17
is splined to engage external grooves about an opening in the
mounting plate 21 through which the shaft 17 passes, so that the -
plate 21 can be driven thereby and also slide axially along the

shaft 17.

n
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engi ne and constituting a nmounting for fuel injector means, spark - plug

or equi val ent neans and exhaust outl et neans. Preferably al so,
the first enwgderméhas a pair of 5 dianetrally opposed spar KPGH/AGES/0081S
constituting said spark plug or equi val ent neans, a pair of
dianetral ly opposed fuel injector assenblies constituting said fuel
I njector neans, and a pair of di anet? al | y opposed exhaust outlets

constituting said_.exha Ut l et neans, sal.d.pai IS ' r
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port adaptpdstensoback wgain Hatottheir culinders,i two oagiexhausti tstroke

respegbi VeaR@" twbNohh | : hedd, ' lﬁqﬁfé) el

cont act iaiQ a{:wE)l g?\leec’inbﬁgflg#d?gu%?grg gt ci): htéﬂhsteri:’a]:;?iT S. O tgjeﬁgfﬁ ;ﬁﬂﬁ% ,so
tthe pistons and cylinders are rotated in the pre-determined

seal i ng bet
direction to rotate the output shaft 17 for power supply. The

second pair of pistons (not shown) to complete the four-cylinder

. arrangements of Fig. 1 are similarly connected by a mounting

15 plate (not shown) for movement in unison, the four cylinders
being equally spaced around the axis of rotation.

Fig. 2 shows a modified arrangement in respect of the
components just described except that a cam~equipped end plate 24
replaces the end plate 13 of Fig. 1, the cam track 25 engaging

20 with rollers 26 on the cylinder-carrying block 27 which is thus
different from the block 15 of Fig. 1. Naturally in ¢this
embodiment the cylinder-carrying block 27 is also slidable on a
splined section of the output shaft to permit the cam actions
against both sets of rollers 22 and 26.

25 The advantages of this general system having parallel
cylinders 14 are that it requires no centrifugal force to return
the pistons, with no springs being required, and with no double
tracking needed to thrust the rollers in and out , as compared
with the prior art. The cam track thrusts all the pistons

30 together, two on compression which keeps the rollers in positive
contact with the track, and the other two will be exhausting at
this' time (though it will be clear that the invention is not
confined to using four pistons only) with relative movement
akiall’y between piston and cylinder upon firing by glow plug or

35 spark plug means through a port which has lined up with the
cylinder at that stage. Two pistons move in unison on the power
stroke and the other two in unison on the intake stroke for the



the faces being effected by an annular sealing ring adapted to conpress”
a resilient heat-resistant ring between its |ower face and a recess of
t he cyl wislegnmért opening at a distance fromthe I NNePCEAUYS008150f t he
port substantially equal to the width of.an 30 wupper recessed face of the
sealing ring to enabl e bal anci ng forces to be applied thereto by
pressures in the cylinder port. 1thernatively sealing bet ween the

f ff I I
cont aFRAHGR: the EhecaPivilg, fardl ol top Cam iike PRALSGRACERoRRACR
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construc ifons In
PCT/ AcoBpyegsion stroke. The process repeats so ez_hat we Hehen n@aﬁas

figrst rafied PAGHYhe HFAVELIiNGBaACRS 20 HAENY (D 'B€ balance this the
cylinders also travel back and forth opposed to the pistoms.

In the Fig. 2 embodiment by providing a cam system at each
end of the housing, the torque and stroke will be doubled.
However, the porting would suitably be around the circumference

10 of the housing to enter the rotating engine block at the sides of
the housing, cooling being achieved by oil or other suitable
coolant. - It will be apparent that the connected pistons will ‘
ensure that one set moves in one-direction, while another set
moves in the opposite direction, but of course both rotating in

15 the same direction. N :

While many variations are possible in achieving the above
results, the principal feature is that the pistons of each set
can be made integrally-with-their mounting plate and with no

_ moving parts. In the simplest practical embodiment, we could
20 suitably have the firing of four pistons each four inches in
diameter and with a stroke of say 1.3 inches. . Firing twice
every revolution equals eight firings per revolution at a
leverage of three times_that of a 350-CI-V8 engine. This gives
‘us a comparable torque of 2-1 i.e., in one revolution we achieve
25 what it takes two revolutions to achieve in a normal V-8 engine.
‘This is also achieved with one-quarter the rpm speed, our
engine’s 1000 rpm being equal to 4000 rpm for the V-8 engine.
This means that we have twice the torque of the 350 V-8, and also
our fuel usage can be calculated as one-third that of the
30 comparable unit simply due to the fact that our intake need only
be one-third to achieve the same results.

The invention also has the advantage of torque throughout
the stroke, and the number of parts is reduced since there are no
conrods, no gudgeon pins, no big end bearings, no levers, no push

35 rods, no lifters, nd gears and no crank shaft. There are two
main bearings in the end plates, and there are typically four cam
roller bearings for each piston plate as apparent from Figs. 1



first and second end plates respectively, and the rotor assenbly has
first camfoll ower nmeans co-acting with the first end plate I n
relation to rwoiggnmsat ory noti on of the pistons and has secondPCHAUISNGSLS
foll ower nmeans co-acting with the second end plate in relation to
reci procatory notion of the cylinders. In such construction, the
first and second cam fol | ower neans are ' sui tably constltuted by
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features oftetdli pusbero®inisupRarthpareaf for ihsamawing opeusonentsensuilty
dr awi ngs anﬁlﬁ?Sﬁé'éﬁpé¥Eht that no oil pressur@RiEFréEﬁif%&"“éﬁﬁﬁiﬁ'Bﬂélant
DRAW NGS pump quelr t hat |cr;vent|o‘rl_lrrrgi/l i m)E_e rezeidllq‘g
under st ood a&ﬁi&ﬁﬁ . PP&&I 8pr centrithgpl iy indpre coPtantnde A%
the ac ceompayed g vl i Iagﬁ:redbermuthOproblems inFi Qngiﬂesho\f@urs is
dhoor st gl onds SUSTcillabd " mapriay . SIBRE " héidhy O sBRRSHT iR
engi ne accointemtienally fillede witlveexhenst \gases paot silsgansedwithr the
li : gpl '1 %E?tﬁx&ﬂaslred sucRA§ OBl Sof 2Puel or air. M 8y Gompaitod Witn's®Wso®
v-8 englne, it is estimated that outside d1mensxons for our
engine may if desired be in the order of 12 1nches diameter by
six inches axial dimension. It is expected that the preferred
forms of engine will employ eight cylinders as two sets each of
15 four cylinders and achieving excellent results even on a small
unit as shown diagrammatically in Fig. 10 where the piston plate
shown as the "lower" plate 28 has four radial arms 29 each
mounting a piston 30, the "upper" plate 31 being cut-away so that
only two pistons 32 thereof are shown, with two gaps 33 shown
20 between adjacent lower pistons on one side. The centre shaft 34
in Fig. ‘10 will be of the splined variety.to permlt slldlng of
the plates 28 and 31 therealong. '
The basic requirements for the pistonslzo are shown in Figs.
6 to 9 which show details of upper piston plates 35 and lower
<5 plates 36, each piston 20 having a cylindrical operative end 37
to be fitted with piston rings (not shown) while its inoperative
end has a roller pin 38 on an axis at right angles to the output
shaft axis, as well as a roller 22. The designs allow for easy
manipulation of the engine capacity while running, depending upon
30 the load incurred at any one time, such as while accelerating or
cruising. Also piston dwell can be set at any duration and can
be altered according to the engine rpm while running, as can all
porting for intake and related functions. :
Another advantage is that the pistons do not need support in
35 their cylinders as at no time does any'part of the piston (other
than its rings) contact the cylinder wall, and hence the
cylinders can be made to minimum length, requiring only enough
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nodi fi ed engi ne havi ng spaced and opposed camtrack means at each *
end instead of at one end only; : Fig. 3 illustrates design

det ai | sy 9163 SP! i ned centre or output shaft ippTelivsepsrsd. shown .
relative to the 30 bearings and end pl at e; : Fig. 4

Il lustrates schematically the operation of the strokes, coupled
with rotation, the latter being cl ot&wi se when vi ewed down the
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t8e PAPES bePalde Wadh Pffeon Ns itddtal With its mounting plate and
.other pistons of the same set, the pistons move in the cylinders
along with all other pistons of the same plate, and it follows
that there is no need to provide systems to hold the piston
rollers against the cam face while the engine runs, such as

10 providing rollers under a cam track to guide ‘the pistons out of
the cylinders on the intake stroke. When two pistons of one set
fire to cause them to move down the cylinder bores, two more ‘ _
pistons on the same plate will naturally also move down the bore,
with this however being their intake stroke, and so forth.

15 The preferred practical embodiment of the invention shown in
Figs. 11 to 26 has been designed to embrace all the advantages as
afo_rementioned . embodying refinements which are even optional in
some instances » such as the use of spring means to assist initial
movem'en£ of pistons away from the operative ends of the cylinders

20 for enhanced start-up function, not being required after the
engine is running. As shown in these drawings, the housing 50
has a circular induction/exhaust end plate 51 secured against a
cylindrical casing 52 which is connected by screws 53 to a drive
end plate 54. There is a central rotatable outpui: shaft 55

25 having a hollow tubular end 56 adapted to receive coolant, the
shaft 55 having an intermediate securing collar plate 57 and a
reduced diameter solid section 58 at its other or drive end, the
extremity being of further reduced diameter and threaded at 59
for lock nut engagement. o _ _ _

30 "The end 59 of the shaft 55 is received and locked in a

- clamping tube 60 by said lock nut engagement,. éaid_ tube 60 being

rotatable in a bearing 61 in an opening 62 of the drive end plate
54, with an oil seal provided at 63, the inner end of the
clamping tube 60 being integral with a drive plate 64 rotatable
in the space within an annular undulating cam track 65 secured by
screws 47 to the inner face of the end plate 54. | Extending
inwards from the drive plate 64 are linear drive pins 49 adapted

>



bet ng under swmgsiihes t e has ports (nRET/ATSNI81IS,

this Fig. or in Figs. a rotary valve systemfor
fuel, air, exhaust and ignition as apparent fromFig. 5;

Figs. 7, 8 and 9 are a piston end viewar‘?t?side vi ew of 10 the | ower

pi ston pI ate, éﬂ&a&édSﬂaﬁﬂ’ﬁf i&hw Bushas #8 .J.n a e&"?ﬁ%ternafl vee

respectivel y, aviewo
design = lower pisteoniplgteo 5f7h§O| thattthe, l@hterymr@mt rained to rotate

illustrati Ren the drivBe giladbd SSanHilEpWitq‘daiﬂﬁ péii&&ﬁlee&@ha%&'fve
of four 15 plstons b€i ng on el o | Ston mpun

| oner theretq i ond 189 rﬁj‘q?ﬂﬂﬂa‘& ‘Sg g@?héh&prﬁ'—”r'ig‘f;s?iﬂée nﬁeeare
down 5 sprnﬁgldg'&ﬁzdéorﬁ&ds tBe aRivimy Sb.tf ttlb@if\gu eghds compression
I T L g e A

i nducti on - angmmaustclerﬁcﬂ dfo taesist 1n1tialrmtnrtrrme<df|hhe hengiinect i on
o oo o S LG8 cam crack g3 fsaceh BIchioh" B 44 Thov
engi ne; sections whighjaresofhbhs $m9xh%lghte%#tm%¢1es1kﬂ%k’hﬁﬁﬁcﬁhe
has . 10 pistidifs Pictare ﬁauﬁesdowaiaw Stdeecjuut &ivancéder£6h; the cam
Flg 16 Shct):rac h%oc lJ.Ior}Pserm.t ur%\tvﬂlc% I?etfrlcr:]arﬁ roflers 71 engage, each cam
roller being mounted rotatably on a cam pin 72 having its axis at
right angles to the axis of the output shaft 55, the operative
ends of the pistons 70 having piston rings 73 engaging in the
15 bores 74 of the respective cylinders 75 defined by removable
cylinder sleeves 76 secured in the engine block 77 which is part
of the general rotor assembly 78 rotatable with the drive shaft
or output shaft 55. There is also an upper piston plate 79
movable reciprocably along the output shaft 55 in the space
20 towards the inlet side of the lower piston plate 67 as shown in
' Fig. 11, the piston arrangements being the same for both plates
67 and 79, each having four pistons 70 equally spaced at the ends
of radial arms 80, the pistons of one set alternating with the
pistons of the other set in the continuous ring of cylinders 75.
25 Each piston has a crown 81 sealing its operative end and adapted

to be subjected to firing gases in operation.

The. exhaust/induction end plate 51 ("said top plate")
provides a mounting for the external items shown in Fig. 12,
~arranged in a circle of the cylinder openings or ports 82 (see
30 Fig. 11 and others) and including opposed spark plugs 83 having
leads to coils as shown; opposed fuel injectors 84, opposed
exhaust outlets and lines 85; a supply line 86 to the coolant
inlet 87 of the output shaft 55; and a coolant outlet and line
88, there being shown at 89 the pick up for electronic ignition
35 and at 90 the vacuum hose to the fuel injector via the PCV
(Positive Crankcase Ventilation) valve. Fig. 13 shows the
intake and exhaust ports 91 and 92 of the drive end plate 54

th:a | ower plate corrpre Si d ex alilstd ng, the pistons on t he
upper plate having jus mﬁ and intake 5 strokes, it




section; Fig. 17 is an axial view frombeneath of the plate
illustrated in Fi @his BeenRe laced Figs. 18 and 19 show the upper piston ,
pl ate | Qs l and axial view respecti \MlyAU%mﬂsls ,

Fig. 20 s owsthel ate in cross- sectlon Fig
21 corresponds to Fig. 20 in aX| al VI ew, Figs. 22 and 23 are
axi al view and sect i onal view 35 14 respectively of the end plate at the

drive g axi aI Vi ew
2 por Edda i nas,shoys +E4%hA%H seal Gacigg 93EsHiersbs de'Geld &
PCT/ Abﬁﬁbe%ybrtlon 94 for a coolant collector 45 8retained adJauehtded I n

,'[:'hg the rotatable eng:mg 'SroéR 17 44 ﬂﬁrfbe_%p\éh?&{dg tb"eebBibA! habhon of

coolant via passages 95 communicating with the chambers 96 for

5 circulating coolant around the cylinder sleeves 76, the coolant
being supplied to said chambers 96 via radial passages 97 through
the engine block 77 from the hollow end part 56 of the output
shaft 5. Two oil seals are shown at 98 and 99 to prevent
‘coolant reaching the cylinder ports 82.

10 Said top plate 79 has a tapped central aperture 100 into
which is screwed a threaded block clearance adjustment sleeve 101
containing the thrust bearing 102 for the output shaft 55 which ‘
has its securing collar 57 secured by pins 103 to the engine
block 77. A top cap member 104 is screwed to the adjustment

15 sleeve 101 to enclose an oil seal 105 and locknut 106 encircling
the output shaft. ,

The manner in which sealing is maintained at the cylinder
ports 82 as the engine block rotates will be clear from the
drawings, the items in Fig. 11 being shown to enlarged scale in

20 Figs. 24 and 25, each port 82 leading to a cylinder 75 having a
seal annulus 107 provided with flats 108 to prevent rotation,
with a pressure recess at 109 and top sealing face 110 to wipe
against the fixed face 111 of the top plate 51. The edge of the
port 82 is receésed so that a VITON O-ring 112 is compressed by

25 an inner flange of the sealing annulus 107 in such manner that
the pressure recess face 109 is equalised by an equal lower face
113. This seal is designed to offer minimum pressure against
the sealing face no matter what gas pressure is present, allowing
for a 1ong life with minimum friction and heat.

30 'An alternative sealing arrangement is shown in Pig. 26
where there is a tiltable ring 114 held in a recess 115 and
movable outwards against an angular edge adjacent the port, the
thrust ring acting as a seal to prevent gases leaking past and
being made to desired inclination or angle to ensure a non-return

35 action. The other aspects of the sealing annulus 116 for this

embodiment are similar to those described for the annulus 107 of

 Figs. 24 and 25.



seal i ng nmenber as shown in Fig. 11; Fig. 26 is a view

corresponding to Fig. 25 but showing 5 an alternative form of

seal i'ng arr angesrensz and Figs. 27 and 28 show PGI/AU95/0081S
cross-section and axial view respectively the induction/exhaust
end plate of the engine in Figs. 1 to 25. : BEST

MODES FOR CARRYI NG OUT THE | NVENTI ON-10 15 Wiile Figs. 1 to 10 are in

sinple formto enahl e .t he broad rinciples to be easily, understo [t
wIT be oppr co Thedlqak Mt e angenart's a8PicTared BE+E Eha tab 4R mpber
conponent s1@4riwiEl be foundhereras dffedtaive itegmrovitding ad justmeng diore the
Figs. 11t e re cify I on As _showil. ddid Al v
in Fig. 1 e%f tﬁ%e%%%%gi nc udé“ssé% gt ho%gsﬁgp%é#g%f edﬁggn.eragl I?ﬁaétﬂfgi sg'r#d
having a ojentibned) thei sprivgt quides dalxdsly ednaedt SErbBgRedf are not
circulgr eJEbdh@{L£F £0PheSriifindnl 'oH He déﬁé‘fn@”"b@iﬁ%euégfﬁﬂldto asBist
second or 1 nduction/exhaust end plFate 13,  the pl ate 13 havi n%l]ﬁ entr
ports (notStMohig RACFURS they RraedthenREStonBlake towards (o & k
plug or glfyy ptHe Fi®etSi P¥ing Fequitem@Rtsendfhe spriidgs’ douldohdsdb be

bei lied to ,the entir tral t d,cylind i ndi cat ed-
at 14 and RERHPISH 0P JRRATH IS pneunatlt neafB kP afY 6t e housing

10. This drawiEngiStessas fdiscinsed will ridereforeba ﬁqdnmm:'yblefcﬂecrav@f
ool 2B okt |0 Whetle! oling 100 YhisEich b bpen,
t he secondiesiped. It can also run as a 2-stroke engine with the
appropriate porting, combined with turbo or not. The engine
will also operate as a diesel 4-stroke or 2-stroke or turbo etc.
By moving the cam track or the rotating engine block (rotor
15 assembly) closer or further from one another the cdmpression
ratio can be altered while the engine is running or while it is
‘stopped, for the reasons of best economy and power' under
particular load conditions throughout the operating range, or in
order to run the engine on alternate fuels at will. Due to the
20 fact that there is no predetermined path which the engine is
locked into, as with a crankshaft engine, it is possible to alter
the cubic capacity of the engine while it is running or stopped,
the resultant economy and power advantages thereof being obvious.
The engine has no parts requiring support from oil pressure, and
<5 since no pressure is required, the engine can distribute oil to
its moving arts due to its alternating pressures and without the
aid of any pumps or moving parts.
The niany design modifications set forth will illustrate that
the embodiments are given by way of example only and may be
30 subject to many further variations as will be readily apparent to
persons skilled in the art and without departing from the scope
and ambit of the invention, as defined by the appended claix_ns.




h.plate 13 and bearinas 19 of the first end plate 12. It will be

seen that the cylin ”ﬂ' ﬁ"ve pi stons 20 novabl e i n uni son by
' on 30 nounting pl at e EdaE9%00815)

virtue con

regularlyoéggééﬁ rol | er bearlngs or rollers 22 adapted to engage | ow
and hi gh cam sections of an undul ating camtrack 23 secured to or
formng part of the first or drilfe end plate 12. In this enbodi nent

the output shaft 17  is splined _to_engage external grooves about an
opening in the 5 nounting plate 2§L@4M%th which the shaft 17 passes, so

that tthe A potary2limzerdat dcombnstlienebqngimie alof shedecype ahhyinbong
;Rﬁ/Ag@§%%%§i5¥kunted for re@gb%g %Z%?% movemegf in - respﬁfﬁlve t hus
i || uscyddadenise which opre atdmrangedt lia spquedly-spacedihrebathenghipons 20

can ”E&%uﬁ%f%'h%hg&%uﬁﬂﬁaﬁxhilgfokhﬁot?tloﬁUt%H&dsgiik ﬁeina”@hﬁfﬁfi?the
can1tr ck 23 thrusts the pistons € conpression;str iring
will @f Retatdqn sqgngnzgutput shaft passing rotatably and seal ab ly
through apertures of respective first and second end plates of a
housing within which the pistons and cylinders move as part of a
rotatable rotor assembly secured to said output shaft, while the
pistons are simultaneously movable reciprocably in the cylinders,
cam follower means being associated with each piston and adapted
to coact with undulating 'cam track meens around tt;e housing, ‘
means being provided for conveying combustible fuel to, and for
conveying exhaust gases from the operative ends of the bores of
the cylinders whereby cyclical combustion of said fuel in said
bores imparts reciprocation to the pistons with resultant thrust -
against the cam track means so as to cause rotation of the rotor
assembly and output shaft; characterized in that the pistons
include two sets thereof each having at least two pistons, the
pistons of each set being at opposite sides of the axis of
rotation of the rotor assembly and .output shaft and
interconnected by piston-connection means so that the pistons of
each set move in unison, the parts being so made and arranged
that the piston cam follower means coact with the cam track means
in a manner ensuring that movement of either set of pistons in
their cylinders is in the direction opposite to the direction of
movement of the other set of pistons.
2. A rotary internal combustion engine according to Claim 1,
and further characterized in that the pistons of each set thereof
have their piston-connection means in the form of a piston
mounting plate having an aperture through which the output shaft
extends, neans being prdvided whereby the piston mounting plate
may be drivably connected to the output shaft as part of the
rotor assembly while being permitted guided sliding movement in
the direction along said axis and output shaft to permit movement
of its pistons in their cylinders.
3. A rotary internal combustion engine according to Claim 2,
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5° down again while be| eir cylinders 14, the rollers
22 keepi ng cont act vmt E]ji uw undul ating cam track 23 at all
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i nt ake stroPO2am track 23 then thrusts the - pi stons back again
into their cyllnders, two on exhaust stroke 10 and two on conpression
stroke, this procedure being repeated sa7 that the pistons and
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needed t ogulidaespinhsedispbsed parammemuto thecoupputdshaft axis and having
their other ends rigidly connected to drive plate means forming
part of the rotor assembly and secured to the output shaft.
5. A rotary internal combustion engine according to any one of
the preceding claims, and further characterized in that each
mounting plate has three, four, or more arm sections extending
radially relative to the output shaft and each having a piston
mounted rigidly at its outer end, the pistons of each set being
equally spaced and with spaces between adjacent pistons so that
those of one set engage in their respective spaced cylinders,
while the pistons of the other set engage in their respective
cylinders which are each midway between adjacent cylinders of the
first set, all cylinders having their fuel-receiving operative
ends in longitudinal register relative to the said axis of
rotation. :
6. A rotary internal combustion engine according to Claim 5,
and further characterized in that each cylinder comprises a
cylinder member secured detachably in an engine block portion of

- the rotor assembly, the output shaft having affixing means
whereby it may be pinned or otherwise secured to said engine
block portion of the rotor assembly.

7. A rotary internal combustion engine according to any one of
the preceding claims, and further characterized in that the cam
follower means includes a roller mounted on its respective piston
for rotation at the non~operative end of its cylinder bore about
an axis at right angles to said output shaft axis, the rollers of
all pistons being at the same distance from said output shaft
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mnth the prior art. hrusts all the pistons 30 together,
two on conpression \MH&QTM. mi “! l'lers in positive contact with the .
track, and t he ot he besen=aust|ng at this tgcd@ad h it '
wil | be<ﬂ 12,5t the invention is not - confined to using four pistons
only) with relative novenent axi ally between piston and cylinder upon
firing by glow plug or 35 spark pl&§ neans through a port which has |ined
up with the cylinder at that stage. Two pistons nove in unison on the-
power axis andieh@ngarhdrackemeansi hednds @n ocanpndus nmguatedr 9 £he the

WO 964 4RéP2 face of said first end plate of thePRbuR¥e,008Hé latter
i ke surfaces creates a

rlgt at Pﬁbngg? e Q?{ﬁ: g%ﬁgr‘l?ﬁo gﬁ ?%rfgsi%l af i b (theé; quiput shatk  on

t he eahaanasstoopemlthitst bee hboabeludigeorslfatfa:. _ conpression stroke.
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and further characterized in that the first end plate has
external openings therein provided with fixed port means adapted
to register with corresponding movable ports on the rotor
assembly for admitting fuel to the operative ends of the cylinder
bores, the first end plate being at the induction and exhaust end
of the engine and constituting a mounting for fuel injector
means, spark plug or equivalent means and exhaust outlet means. ‘
9. A rotary internal combustion engine according to Claim 8,
and further characterized in that the first end plate has a pair
of diametrally opposed spark plugs constituting said spark plug
or equivalent means, 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 intervals
to coact with cylinder ports to .pérmit ‘successive intake,
compression, power and exhaust functions of the pistons.
10. A rotary internal combustion engine according to either of
Claims 8 or 9, and further characterized in that the end of the
output shaft at the induction and exhaust end of the engine is
hollowed to provide coolant entry means, said shaft being rigid.
with the rotor assembly and having inlet passages from its hollow
interior to the external periphery of each cylinder for cooling
same, the rotor assembly having coolant collector means provided
with sealing means whereby used coolant may be returned from the
rotor assembly to the second end plate which is provided with
coolant outlet means therefor. ' : -
11. A rotary internal combustion engine according to any one of
Claims 1 to 7, and further characterized in that each cylinder is
adapted to receive fuel through an inlet port adapted to rotate
with the rotor assembly into register with a-respective-pdrt in
the fixed housing, with face-to-face sliding:contact in a plane
perpendicular to the axis of the output shaft, sealing between
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to achieve,in a nornal is.is also achieved
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rpmfor twith/-thengoter assemBly smeonseghatetewmaueat vespethivieopaue dh

the 350 Nl Affod! R8using, Witk ghcd2895:580 BF152hg bahedcR518"S bih
perpendicular to the axis of the output shaft, sealing between
the faces being effected by an annular sealing ring having an
inner recess containing a tiltable spring steel or the like ring
adapted under pressure to seal against the recess edge and
maximise the sealing effect of said sealing ring.
13. A rotary internal combustion engine according to Claim 1,
and further characterized in that the housing has first and
second cam track means associated with the first and second end
plates respectively, and the rotor assembly has first cam
follower means co-acting with the first end plate in relation to
reciprocatory motion of the pistons and has second cam follower
means co-acting with the second end plate in relation to
reciprocatory motion of the cylinders.
14. A rotary internal combustion engine according to Claim 13,
and further characterized in that the first and second cam
follower means are both constituted by rollers rotatable about
axes at right angles to the axis of rotation of the output shaft.
15. A rotary internal combustion engine according to any one of
the preceding claims, and further characterized in that the
housing includes a substantially éylindrical casing body
connected sealably to and between the two housing end plates
which are substantially circular when viewed in the direction
along the axis of rotation.
16. A rotary internal combustion engine substantially as
hereinbefore described with reference to any one of the Figures
of the accompanying drawings. '
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éO conparable unit sinply due to the fact that our intake need only be

one-third to achieve the sane results. The invention al so has the
advant age owotseneaég t hr oughout: the stroke, and.the nunmbePCDAUPSINNBES | S
reduced since there are no  conrods, no gudgeon pins, no big end
bearings, no levers, no push 35 rods, no lifters, no gears and no crank
shaft. There are two mai n bearinq7 n the end pl ates, and there are
typi.cally four cam rol | er bearings 4 each piston plate as apparent
fromFigs. 1. W06/ 17162 L
PCT/ AU95/ 00815 gsz; but the
nunber will vary according to tﬂq\\ynper hi 48 3 and m sur f aces
or cam menbers and the resultant nunmber ofi fi |ngs per revol ution.

centrifugally induce c

These bearings and r ' ‘ upport parts
for the noving conpa W r et OJS pﬁgssure
Is required, and no . i ried- as L e UHM

ally i iy
probl ens in engines, o
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desi gned for constant partial bl eed whereby spaces are intentionally
filled with exhaust gases to dispense with the 10 undesired sucking in of
fuel or air. By conparison with a 350 V-8 engine, it i } d

t hat outsi&@oaﬂﬁéﬁ%ions for our engi ne may if desired bgﬁpﬁﬁ?ﬁﬁﬁﬁgher
of 12 inches dianmeter by six inches axial dinension. It is expected
that the preferred forms of engine wll enploy eight cylinders as two
sets each of 15 four cylinders and :z i eving excellent results even on a
smal | unit as shown di agrammatic qlhn Fig. 10 where the piston plate
shown as the "lower" plate 28 has four ratlial arnms 29 each nounting a
pi ston 30, the "upper" plate 31 being cut-away so that only two pistons

32 thereof are shown, with two gaps owg 20 between cant | ower

pi stons on one side. The cenf] shﬁfsté@{ 16 F g, 10 ﬁg.?p of the
splined variety to permt sliding o /the’%lates 28, and 31 thereal ong.
The basic requirenent¢ 1or the pjdijons 24 Hife shown in/ Figs. 6 to 9
whi ch show details of \upper pistplf pl at es] B4 andB_ower 25 plates 36, each
pi ston 20 having a cyl{indrical opgyjtive lexd 37 tolbe fitted with

pi ston rings (not shoyn) while i noperjaxiive endlhas a roller pin 38
on an axis at right ahgles to the oltput shaft axis, as well as a
roller 22. The designs allow for y mani pul ati on of the engine
capacity while running, dependi ngfdpini|3@ }{it he | oad i ncurred at any one
time, such as while accel erating ising. Also piston dwell can be

set at any duration and can

FIG. 4
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Be al tered accor di ng to the engine rpmwhile running, as can all

porting for intake and rel ated functi ons. Anot her advantage is
t hat the pi@{)ggll?"?% not need support in 35 their cylinders psI/aAU9SKD818 ne
does any part "o e piston (other than its rings) contact the cylinder
wal |, and hence the cylinders can be made to mininmum |l ength, requiring
~only enough WO 96/ 171623 -
PCT/ AU95/ 00815 / 12 length for the
pi ston stroke and sealing ring and gl and” space requi renents. As each
piston is integral with a nmounting plate, wi th no ski(rFGor suppor t
being required, it follows that it neﬂds ngqgudgeon, [ Q or |lever
or the like of any kind. 5 Al so bégca each Qiston is integral with its
nmount i ng pl %tge arnye ot-her—prstons ol the sane set, the ons nove in
the cylinded— ; > 7 g te, and it
foll ows 26 1Ny need to provide u he piston
- :___1“ R ~ y. df'"‘l:: 10
N e 7 IZQ\ l'/‘!', : /
N /X / - : . ,
) N A—— 753
\ H 7 /
23 22 38 ‘36 38 22 38722/ M2
17
CE s ——— 38 |
2T .
0" o] 3 FiG. 7
372, ~38 38+ 37

20~ ’ 36~ N HDOFG.8




rollers agai nst the camface while the engine runs, such as 10 providing

rollers under a camtrack to guide the pistons out of the cylinders on
t he i ntake b§iAg2 Wen two pistons of one set fire t PCIABIS/O08ESM t O
nove down the cylinder bores, two nore pi stons on the same plate wll
natural ly al so nove down the bore with this however being their
I nt ake stroke, and so forth. The preferred practical enbodi nent of
the invention shown in Fi gs to 26 has been designed to enbrace all
t he advant ages as af or errentlo enbodyl ng refinenents which are even
optional in sone i nstances, s the use of spring nmeans to assi st
initial novenment of pistons avvay_ fromthe operative ends of the
cylinders 20 for enhanced start-up function, not being required after the
engi ne i s running. As shown ie~these draw ngs, the housing 50 has a
circul ar induction/exhaust end Re 5BsRur tagai nst a cylindrical
casing 52 which is connected by kc 3 £0 a)dpive end pl ate &=
There is a central rotat [ ' | I ow t ubU) ar
end 56 adqpted to receiv /( ft{55 h n interd&diate
securi ng€o pl ate 57 & sol ction 5 at its
ot her dith ve ent; t rteher ed di aneter and
t hr eadeth\g® 5 Bl L& a1 59 of the
shaft 55 i3rkceifved an @® esai d | ock nut
engagenent, ¥ai d |t Gbe 6Q]bej n =N agpe [ ¥ ja b@ ~*n an opening
62 of the dr\ ind pl a m
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52, with an oil seal provided at 63, the inner end of the cl anpi ng tube
60 being integral with a drive plate 64 rotatable 35 in the space within

an annul ar -undul ati ng camtrack 65 secured by screws 47 per/abosiosner
face of thdV@R¢1p%te 54. Extending - inwards fromthe drive plate 64
. are linear drive pins 49 adapted

13 to engage slidably in linear bushes 48 in apertures 66 of the

| ower piston . plate 67 so that the latter is constrained to rotate with
the drive plate 64 while being 5 jally slidable relative thereto. Al so
extending inwards fromthe drive plgbh 4 are spring guide rods 68
havi ng at their upper ends conpressio prings 46 acting to force the

pi ston plate 67 away fromthe engine block 77 to assist initial start-up
of the engine. The annul ar camtrack 65 undul ates between hi gh
and | ow sections which 10 are of the same hei ght at opposite sides where
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. to the coolant inlet 87

at equal distances fromthe camtrack portions with which their camrollers

71 engage, each camroller being nounted rotatably on a campin 72
having its %%' 162 . &t right angles to the axis of the outpetTatRsNES,

t he operati A3%25¢ the pi stons 70 having piston rings 73 engagi ng
in-the bores 74 of the respective ¢gylinders 75 15 defined by renovabl e
cylinder sleeves 76 secured in skiél ortions 69 the engine bl ock 77 .
which is part of the general rotor nbly 78 rotatable with the drive

shaft or output shaft 55. There is al so an upper piston plate 79 movabl e

reci procably al ong the out put _s#a Q_t he space towards the inlet side
of the | oner piston plafe 67 as shown™n Fig. 1ﬂ6hqli ston
arrangements being the safe 20 for®both platss 67 a 9,""each havi ng four

- pistons 70 equally spacgll atgthe ends oPf
. of one set alternating
. continuous ring of cyl
- operative end and adapted to be

adi al arnms 80, the pistons
ith the pistons of the o her set in the

" The exhaust/induction|end. plate J!ate") provides a nounting
25 for the external {te sho \ 12, arrampged in a circle of the
cyl i nder openi ngd \;__’,. Fig. 11 ahd others) and including

opposed spark plugs

gads to coil $yas shown; opposed fuel
i njectors 84, -opposed

haust outlets and | §785; a supply line 86
of the out put shaft™ 55, and a cool ant outl et
up for electronic 30
injector via the PCV

~and line 88, there being
ignition and at 90 the vacuw

hose to the fuel

(Positive Crankcase Vent s atVe. Fig. 28 shows the intake and
exhaust ports 91 and 92 of the ig%yction end plate 51
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14 while Fig. 27 shows the hard seal facing 93 thereof as well as a
recess portion 94 for a coolant collector 45 retai ned adjacent the
rotatabl e @g&gﬁ |l ock 77 and 5 having openings to recei VRCTIAE/I8H ant
Via passad@ & nmuni cating with the chanbers 96 for circul ating
cool ant around the cylinder sleeves 76,. the cool ant bei ng supplied to
sai d chanbers 96 via radi al passages 97 through the engine bl ock 77
fromthe hollow end part 56 of the output shaft 55. Two oil seals are
shown at 98 and 99 to prevent coolaﬁ} aching the cylinder ports 82. 10
Sai d i nduction end plate 51 has a tapp central aperture 100 into which is
screwed a threaded bl ock cl earance adjustnent sleeve 101 containing the

t hr ust bearing 102 for the output shaft 55 which has its securing
collar 57 secured by pins 103 to the engine block 77. A top cap nenber
104 is screwed to the adjustnent sl eeve 101 to enclose an oil seal 105
and | ocknut 106 encircling the output shaft. 15 The manner in which
sealing is maintained at the cylinder ports 82 as the engi ne bl ock
rotates will be clear fromthe drawings, the itens in Fig. F‘lﬁbqu
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Shown to enIarged scale in Figs. 24 and 25, each port 82 leading to a

cyl i nder havi ng a seal annulus 107 provided with flats 108 to

pr event rot&é 716 ith a pressure recess at 109 and t oppPeTAULSHEP8IZICE
110 to wipe 5§H the fixed face 111 20 of the top plate 51. The edge of
the port 82 is recessed so that a VITON Oring 112 is conpressed by an
I nner flange of the sealing annulus 107 in such manner that the
pressure recess face 109 is equalised by an equal |ower face 113. This
seal is designed to offer mninmum pressure against the sealing face no

matt er what gas pressure S presen allowing for along life with
mnimum friction and heat. A1 ernatrve sealrng arrangenent is
shown in Fig. 26 vvher here is a tiltable ring 114 Flﬁ ‘Lécess
115 and novabl e outme agarnst an angul ar edge adj
the thrust ring acting!las S prevent gas Ieaging past and
bei ng made to desired 'nclrn 6% angle to e non-\et ur p, action.
The ot her asp FTus t hNs en I ment
simlar to 3 annul y i _
W96/ 17162 U95/ 00815
15 77

69 - 75 B

Z
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‘The | ock nut arrangenents associated with the top cap nenber 104 will
be found very effective in providing adjustnent for the seal
clearances to neet requirenents, but as previously pcrAessecsrsed,
the sprindVg9AT82at rods 68 and springs 46 are not 5 essential to the
runni ng of the engine, being useful to assist starting because they
urge the piston plate towards the camtrack for the first firing

requi renents The springs could al so be repl aced by hydraulic or
pneumatic means if desired. : i nes as disclosed will therefore be
found very effective 10. in achievingESﬁa bj ects for which the invention
has been devi sed. It can also run aS a 2-stroke engine with the
appropriate porting, conbined with turbo or not. The engi ne il al so
operate as a diesel 4-stroke or_2-stroke or turbo etc. ByFH&ﬁLn t he
camtrack or the rotating engi bl ock (rotor 15 assenbly) closer or
further fromone another the c ression ] an jle the
engine is r {{e } 4 r e r €

econony an LAns t

operating r er to run the engin n allFernate fughs at
will. Due t he_20 ct I there is no prede mn thwhi-¢4 )t he
engine is £J4o | Vi th a crankshaft epQi ¥t §==-| o]
al ter e L f the engine while ' opped,
the result ?b ecomnofy and qggﬁr advant ages thereofébelng obvi ous.
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The engi ne has no parts requiring support fromoil pressure, and 45 since
no pressure is required, the engine can distribute oil to Its nmoving
arts due to its alternating pressures and w thout the - aipcTeAUussngsIBUNDS
br novi ng BEQ 96417162 The many design nodifications set forth wll

Il lustrate that t he enbodi nents are given by way of exanple only and
may be 30 subject to many further variations as will be readily apparent
to persons skilled in the art and, wi thout departing fromthe scope

and anbit of the invention, as define t he appended cl ai ns.

1. Arotary internal conbustion engine M-I-the type having -

| . FIG.20

(8 73 | (ES
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pi stons nounted for reciprocatory novenent in respective cylinders which
are arranged in equally-spaced rel ationship around a |ongitudi nal axis of
rotation, and generally parallel thereto, said axis being tpgraXosodsis
totati on OWOM1B6put shaft passing rotatably through an aperture of a
first or drive end plate of two.opposed end plates of a housing within

whi ch the pistons and cylinders nove as part of a rotatable rotor assenbly
secured to said output shaft, ile the pistons are sinultaneously
novabl e reci procably in the cylinder Aa: m fol | ower nmeans bei ng associ at ed
wi th each piston and adapted to coact undul ati ng camtrack neans
around t he housi ng, neans being provided for conveying conbustible fuel to,
and for conveyi ng exhaust gases fromthe operative ends of the bores of the
cylinders whereby cyclical conbustion of said fuel in said Eﬁgfsgxzfarts
reciprocation.to the pistons with resultant t hrust agai nst rack

nmeans so as to cause rotation g enbly and out put shaft, the
’ i cast two pistons, the
ation of the rotor
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of the other set of pistons; characterised in that the cam foll ower neans
engage non-captively with the camtrack neans. 2. A rotary internal
conmbusti on_engine according to Claim1, and further charact pgyaedsoos1s hat
each pi st oWOIBIAW2t i on means is in the formof a piston nounting plate
havi ng an aperture through which the output shaft extends, neans being
provi ded whereby the piston nounting plate nay be drivably connected to the
out put shaft as part of the rotor as1 |y while being permtted novenent
in the direction along said axis and 1Z‘ shaft to permt novenent of the
pistons in their respective cylinders.

-17- 3. Arotary internal conbustion engine according to C aim 2,

9108 . FIG. 24
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FIG. 25
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and further characterized in that the nmeans whereby each piston nounting
pl ate may be drivably connected to the output shaft conprises |ongitudinal
spllne ri bs al ong the output shaft which engage slidably ifhipﬁﬁgﬁﬁgpdlng
beri pher aw@QP@tM6% about the said nmounting plate aperture. A rotary

- internal conbustion engine according to Claim2, and further characterized

in that the means whereby each piston nDunting pl ate may be .drivably
connected to the output shaft OIE; S guide apertures in the nounting
plate towards opposite ends ther / d adapted to receive slidably the
free ends of guide pins disposed paral'lel to the output shaft axis and
having their other ends rigidly connected to drive plate neans form ng
part of the rotor assenbly and secured to the output shaft. 5. A rotary

i nternal conbustion engine according to claim4, and further characterized
in that each nounting plate has three, four, or nore arm sections
extending radially relative to the output shaft and each having a piston
mounted rigidly at its outer end, the pistons of each set being equally
spaced with pistons of one set belng bet ween the adj acent pistons of the
ot her set, all cylinders having their fuel-receiving operative ends in

| ongitudinal register relative to the said axis of rotation. 6. A rotary
internal conbustion engine according to Claimb5, and further characterized
in that each cylinder conprises a

FIG. 26
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tylinder nmenber secured detachably in an engine bl ock portion of the rotor
assenbly, the output shaft having affixing nmeans whereby it may be fixed
by pins or otherwi se secured to said engine block portion opci/Rgesss
assenmbly. WO9%/NI6}t ary internal conmbustion engine according to Claiml,
and further characterised in that each camfollower nmeans includes a
roll er operatively connected to its respective piston for rotation at the
non-operative end of its cylinder bore and said camtrack neans has a
conti nuous undul ati ng face agai nst which each roller engages only at that
part of the periphery of each roIIero]_gfch Is furthernost fromits
respective piston. 8 A rotary inter nmbusti on engi ne according to
claim?7, and further characterized in th each roller rotates about an

FIG. 27
- 93
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axi s at rlgh}tm VENT $HEETut put shaft axis, the rollers of mo&%%&'g;__
being at the's rgm sai d out put shaft] aREPLACEMENT SHEETS acks .
means’ bei ng @an annul uit{aggnt ed on the  inner facg ﬂmﬁr@nﬁhrﬁﬁg&mgﬂi pa® T
of the housihg bgdi ng the dr| ve end dik iRy ne fohpL _7')_.
out put shaft Xt Pnd'i ta.pednift its use as a driy Eﬁbﬁ‘a{&m s 4Ot &y

i nternal conpustion engine acdording to Cla|n18 % reckp kﬁﬁ —_—
in that the ! as externaF openi rigs t ereln pP

fixed port means adapted to register with_c rresp
assenbly for admtting fuel ﬁ?ﬂﬁ%ﬁﬁ@% thp ----------------

the rotor

cyl i nder Doresa U sepondendal atsnelog gt d 3 Frld et g, @ aggpsxw $in
end of the engine and constituting a nmoun B Flel ec nmeans, g
spark pl ug!’b?t%ﬁﬁl vEPéﬁtte\%arf@randr%s(hamq:aﬁgrYet mm,ramgnt 16n Aneﬁmq/tlve

internal copbisdéns angicfne ageor dirkanbedd #hM&ua §pt{é$@r reA G RN 5

In that the sec nd nd has a .palr of di arret pos spar k pl gs
constitutit Eard sg uﬁie vt ehPtREAAR, 8n5a9F a(éﬂ'gnﬂa%ﬁlllfl

opposed futdienaqce,ctecmd easseamﬁalexg dues taixtiist iofg reand ibnebfi apeohwpureanisft
and a pair ;p% &%EPE%%M yORM g%%%&%}gug ee%kst %fC%PSfify{ ag. gé§$alend

exhaust ans sal arrangéd at ‘space
to coact \/R]tq'F%yPifn&HP RRRE]D %%ﬁinP@-aFrGéc@sfsWém%m Wlébh’f’)re@sp@n the

pover and pgpgtausd andiehildntieet mdOePast pAFt ofla AotatabYel RbebRahssembly

Conbust|0n<%g¥@§ agﬁprdéggdto Gé%gg9 shaft, while the pistons are
szmultaneously movable reciprocably in the cylinders, cam
follower means being associated with each piston and adapted to
coact with uhdulating cam track means around the housing, means
being provided for conveying combustible fuel to, and for
conveying exhaust gases from the operative ends of the bores of
the cylinders whereby cyclical combustion of said fuel in said
bores imparts reciprocation to the pistons with resultant thrust
against the cam track means so as to cause rotation of the rotor
assembly and output shaft, the pistons including two sets thereof
each having at least two pistons, the pistons of each set being
spaced about the axis of rotation of the rotor assembly and
output shaft and being interconnected by piston-~connection means
so that the pistons of each set move in unison, the cam follower
means and the undulating cam track means being arranged so that
movement of one set of pistons in their respective cylinders is
generally in the direction opposite to the direction of movement
of the other set of pistons; characterised in that the cam
follower means engage non-captively with the cam track means.
2. A rotary internal combustion engine according to Claim 1,
and further characterized in that each piston-connection means
is in the form of a piston mounting plate having an aperture
through which the output shaft extends, means being provided
whereby the piston mounting plate may be drivably connected to
the output shaft as part of the rotor assembly while being
Permitted movement in the direction along said axis and output
Sha‘t to permit movement of the pistons: in thelr respective

- AR O OO

AVEMD f} SHFET




~ raREPLACEMENT SHEET

and .furt her char t{the end of the out put

i nduction and exh usé eﬂg q‘é%éh ngine is hollowed to lmm’fumgwa‘ﬂmgll
entry means, saifd |sh B MBR; rijgfd with the rotor asse ¥ an avd n

i nl et passages flrdm-its-hollgowdingerior to the external periphery of each
cylinder for coqling sanme, the r¢tor assenbly having cool ant coll ector
means provi ded Wtir—seattmgm wher ehyipsed cool ant nmay be returned

fromthe rotor assenbly to the second end plate which is provided with
cool ant ougl et meacsarieriefternall Zombust foy engin@abcconbusyi ¢ Elgiime 2,

i gt ; " ) : : "
Sapt ed o St Alirer (ErackerPioa AhoEhEt RE hlahgeneaehyPLacH Hidton
rotor assermdynthng Pd@itst dray PR Sniswlely | venpeftedn tohethe xR ERYEsiShpit

with face-tQsdmcsed UM el &1 2ndl 20Bs along the output shaft which
engage slidably in corresponding peripheral grooves about the
said mounting plate aperture.
4. A rotary internal combustion engine according to Claim 2,
and further characterized in that the means whereby each piston
mounting plate may be drivably connected to the output shaft
comprises guide apertures in the mounting plate towards opposite
ends ‘thereof and adapted to receive slidably the free ends of
guide pins disposed parallel to the output shaft axis and having
their other ends rigidly connected to drive plate means forming
part of the rotor assembly and secured to the output shaft.
5. A rotary internal combustion engine according to claim 4,
and further characterized in that each mounting plate has three,
four, or more arm sections extending radially relative to the
output shaft and each having a piston mounted rigidly at its
outer end, the pistons of each set being equally spaced with
pistons of one set being between the adjacent pistons of the
other set, all cylinders having their fuel-receiving operative
ends in longitudinal register relative to the said axis of

rotation.

6. A rotary internal combustion engine according to Claim 5,
and further characterized in that each cylinder comprises a
cylinder member secured detachably in an engine block portion of

the rotor assembly, the output shaft having affixing means
whereby it may be fixed by pins or otherwise secured to said
engine block portion of the rotor assembly. _ '
7. A rotary internal combustion engine according to Claim 1,
and further characterised in that each cam follower means
includes a roller operatively connected to its respective piston
for rotation at the non-operative end of its cylinder bore and
said cam track means has a continuous undulating face against
which each roller engages only at that part of the periphery of
each roller which is furthermost from its respective piston.

8. A rotary internal combustion engine according to claim 7,
and further characterized in that each roller rotates about an
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; i s .
- 19~ perpendicﬂRﬁPhAgﬁﬂmﬁn;a t he out put shaf bet ween t he
faces being effe]ct ed by an annul ar sealing ring adﬁ',ﬁ ',t"i& Eﬂﬁ
f the

resi:lient heat-rgs Stza'SlMNR‘IW8 en its lower fa
cylinder port opE ng at a dist nce fromthe inner surface of the port

substantially eq toThe wdth an upper recessed face of the sealing
ring to enabl e bal ancing forces be apgl ed thereto by pressures in the
cylinder port. 13. Arotary internal conbustlon engi ne according to Caim
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. to register with corresponding movable ports on the rotor
asseﬁbly for admitting fuel to the operative ends of the cylinder
bores, the second end plate being at the induction and exhaust
end of the engine and constituting a mounting for fuel injector
means, spark plug or equivalent means and exhaust outlet means.
10. A rotary internal combustion engine according to Claim 9,
and further characterized in that the second end plate has a pair
of diametrally opposed spark plugs constituting said spark plug
" or equivalent means, 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 intervals
to coact with cylinder ports to permit successive intake,
compression, power and exhaust functions of the pistons.
11. A rotary internal combustion engine according to Claim 9,
and further characterized in that the end of the output shaft at
the induction and exhaust end of the engine is hollowed to
provide coolant entry means, said shaft being rigid with the
rotor assembly and having inlet passages from its hollow interior
to the external periphery of each cylinder for cooling same, the
rotor assembly having coolant collector means provided with
sealing means whereby used coolant may be returned from the rotor
assembly to the second end plate which is provided with coolant
outlet means therefor.
12. A rotary internal combustion engine according to Claim 1,
and further characterized in that each cylinder is adapted to
receive fuel through an inlet port adapted to rotate with the
rotor assembly into register with a respective port in the fixed
housing, with face-to-face sliding contact in a plane
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inner surface of the port substantially equal to the width of an
upper recessed face of the sealing ring to enable balancing
forces to be applied thereto by pressures in the cylinder port.
13. A rotary internal combustion engine according to Claim 1,
and further characterized in that each cylinder is adapted to
receive fuel through an inlet port adapted to rotate with the
rotor assembly into register with a respective port in the fixed
housing, with face-to-face sliding contact in a plane
" perpendicular to the axis of the output shaft, sealing between
the faces being effected by an annular sealing ring having an
inner recess containing a tiltable spring steel or the like ring
adapted under pressure to seal against the recess edge and
maximise the sealing effect of said sealing ring.
14. A rotary internal combustion engine according to Claim 1,
wherein the cam track means constitutes a first cam track means
associated with the first end plate and the housing also includes
a second cam track means associated with the second end plate,
and the cam follower means constitutes first cam follower means
which co-act with the first cam track means in relation to
reciprocatory motion of the pistons and the rotor assembly
includes second cam follower means which co-act with the second
cam track means in relation to reciprocatory motion o? the

cylinders.

'15. A rotary internal combustion engine according to Claim 14,
and further characterized in that the first and second cam
follower means are both constituted by rollers rotatable about
axes at right angles to the axis of rotation of the output shaft.
16. A rotary internal combustion engine according to claim 1,
and further characterized in that the housing includes a
substantially cylindrical casing body connected sealably to and
between the two housing end plates which are substantially
Circular when viewed in the direction along the axis of rotation.
17. A rotary internal combustion engine of the type having
Pistons mounted for reciprocatory movement in respective
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coact with undulating cam track means around the housing, means
being provided for conveying combustible fuel to, and for
conveying exhaust gases from the operative ends of the bores of
the cylinders whereby cyclical combustion of said fuel in said .
bores imparts reciprocation to the pistons with resultant thrust
against the cam track means so as to cause rotation of the rotor
assembly and output shaft, the pistons including two sets thereof
each having at least two pistons, the pistons of each set being
spaced about the axis of rotation of the rotor assembly and
output shaft and being interconnected by piston-~connection means
so that they move in unison the cam follower means and the
undulating cam track means being arranged so that movement of one
set of pistons in their respective cylinders is generally in the
direction opposite to the direction of movement of the other set
of pistons; characterised in that each set of pistons includes
two or more pairs of pistons with the pistons of each pair being
_ at opposite sides of the axis of rotation of the rotor assembly
o and output shaft and the pistons of one pair of each set are on
the power stroke at the time when the pistons of another pair of
the same set are on the intake stroke.
18. A rotary internal combustion engine of the type having
pistons mounted for reciprocatory movement in respective
cylinders which are arranged in equally-spaced relationship
around a longitudinal axis of rotation, and generally parallel
thereto, said axis being the axis of rotation of an output shaft
Passing rotatably through an aperture of a first or drive end
Plate of two opposed end plates of a housing within which the
Pistons and cylinders move as part of a rotatdble rotor assembly
Secured to said output shaft, while the pistons are

o
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against the cam track means so as to cause rotation of the rotor

assembly and output shaft, the pistons including two sets thereof

each having at least two pistons, the pistons of each set being

spacéd about the axis of rotation of the rotor assembly and

output shaft and being interconnected by piston-connection means

so that they move in unison, the cam follower means and the

undulating cam track means being arranged so that movement of one

set of pistons in their respective cylinders is generally in the

direction opposite to the direction of movement of the other set

of pistons; characterised in that the parts are so made and

arranged that the cam follower means coact with the cam track

means in a manner which causes movement of each set of pistons

in their respective cylinders for the compression and/or exhaust
strokes but not for the intake and/or power stroke.

19. A rotary internal combustion engine according to Claim 18,

further characterised in that the pistons are arranged in two

sets of two or more pairs with the pistons of each pair being at

opposite sides of the axis of rotation of the rotor assembly and

: output shaft and the pistons of one pair of each set are on the

T power stroke at the time when the pistons of another pair of the

same set are on the intake stroke, the pistons on the power

stroke causing the pistons on the intake stroke to move in their

respective cylinders.

20. A rotary internal combustlon engine of the type having
Pistons mounted for reciprocatory movement in respective
Cylinders which are arranged in equally-spaced relationship
around a longitudinal axis of rotation, and generally parallel
thereto, said axis being the axis of rotation of ‘an output shaft
Passing rotatably and sealably through apertures of respective
first and second end plates of a housing within which the pistons
and cylinders move as part of a rotatable rotor assembly secured
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cam track means so0 as to cause rotation of the rotor assembly and
output shaft, the pistons including two sets thereof each having
at least two pistons, the pistons of each set being spaced about.
the axis of rotation of the rotor assembly and output shaft and
being interconnected by piston-connection means so that the
pistons of each set move in unison, the cam follower means and
the undulating cam track means being arranged so that movement
of one set of pistons'in their respective cylinders is generally
in the direction opposite to the direction of movement of the
other set of pistons; characterised in that the cam follower
means engages only with a face/s of the cam track means that
generally face/s the respective pistons.

21. A rotary internal combustion engine substantially as
hereinbefore described with reference to any of the accompanying

drawings.
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BACKGROUND ART

In recent years, the most popular types of rotary engines which have been

10 devised utilise a rotating block having radially disposed cylinders with pistons
therein having their outer ends movable relative to guide tracks as shown, for
example, in German specification No. 619,955 of Bodda, as well as many United
States patents such as Nos. 4,003,351, 4,023,536 and 4,974,553. Quite
sophisticated design details have been associated with these several proposals

15  which make a useful contribution to the field of such types of rotary engines,
including suitable ancillary hechanisms essential to their operation, such as
means permitting periodic introduction of air and fuel into the combustion chamber
for each cylinder and piston; means for causing combustion of a compressed
mixture of air and fuel within the respective combustion chamber, and means

20 permitting periodic exhaust of products of combustion of air and fuel.

| We have recently developed a radial-piston type rotary engine of the
aforementioned general type, as disclosed in our Australian Provisional Patent
Application No. PN6474 which we believe exhibits a number of advantages over
current proposals in relation to rotary engines having radial pistons.

25 Nevertheless, our developments in this currently-popular field of engines

 has caused us to review another type of rotary engine in which the cylinders are
arranged in equally-spaced relationship around a central axis, the pistons being
parallel to one another and said axis, drive means being provided for the pistons
so0 that they co-operate with cam track means which will cause a rotor assembly to

30 rotate to drive an output shaft. Examples of this basic type of parallel-cylinders
rotary engine are to be found in United States patent specifications such as Nos.
4,287,858 of Anzalone, 4,250,843 of Chang and 4,022,167 of
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The annular cam track 65 undulates between high and low sections which
10 are of the same height at opposite sides where the pistons 70 are mounted rigidly
at equal distances from the cam track portions with which their cam rollers 71
engage, each cam roller being mounted rotatably on a cam pin 72 having its axis
at right angles to the axis of the output shaft 55, the operative ends of the pistons
70 having piston rings 73 engaging in the bores 74 of the respective cylinders 75
15  defined by removable cylinder sleeves 76 secured in skirt portions 69 the engine
block 77 which is part of the general rotor assembly 78 rotatable with the drive
shaft or output shaft 55. " There is also an upper piston plate 79 movable
reciprocably along the output shaft 55 in the space towards the inlet side of the
lower piston_ plate 67 as shown in Fig. 11, the piston arrangements being the same
20 for both plates 67 and 79, each having four pistons 70 equally spaced at the ends
of radial arms 80, the pistons of one set alternating with the pistons of the other set
in the continuous ring of cylinders 75. Each piston has a crown 81 séaling its
~operative end and adapted to be subjected to firing gases in operation.
The éxhaust/induction end plate 51 ("said top plate™) provides a mounting
25 for the external items shown in Fig. 12, arranged in a circle of the cylinder
openings or ports 82 (see Fig. 11 and others) and including opposed spark plugs
83 having leads to coils as shown; opposed fuel injectors 84, opposed exhaust
outlets and lines 85; a supply line 86 to the coolant inlet 87 of the output shaft 55;
and a coolant outlet and line 88, there being shown at 89 the pick up for electronic
30- ignition and at 90 the vacuum hose to the fuel injector via the PCV (Positive
Crankcase Ventilation) valve. Fig. 28 shows the intake and exhaust ports 91 and
92 of the induction end plate 51 :
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while Fig. 27 shows the hard seal facing 93 thereof as well as a recess portion 94
for a coolant collector 45 retained adjacent the rotatable engine block 77 and

5 having openings to receive used coolant via passages 95 communicating with the
chambers 96 for circulating coolant around the cylinder sleeves 76, the coolant
being supplied to said chambers 96 via radial passages 97 thrqugh the engine
block 77 from the holiow end part 56 of the output shaft 55. Two oil seals are
shown at 98 and 99 to prevent coolant reaching the cylinder ports 82. |

10 Said induction end plate 51 has a tapped central aperture 100 into which is
screwed a threaded block clearance adjustment sleeve 101 containing the thrust
bearing 102 for the output shaft 55 which has its securing collar 57 secured by pins
103 to the engine block 77. A top cap member 104 is screwed to the adjustment
sleeve 101 to enclose an oil seal 105 and locknut 106 encircling the output shatft. |

15 The manner in which sealing is maintained at the cylinder ports 82 as the
engine block rotates will be clear from the drawings, the items in Fig. 11 being
shown to enlarged scale in Figs. 24 and 25, each port 82 leading to a cylinder 75
having a seal annulus 107 provided with flats 108 to prevent rotation, with a
pressure recess at 109 and top sealing face 110 to wipe against the fixed face 111

20 of the top plate 51. The edge of the port 82 is recessed so that a VITON O-ring
112 is compressed by an inner flange of the sealing annulus 107 in such manner
that the pressure recess face 109 is equalised by an equal lower face 113.  This
seal is designed to offer minimum pressure against the sealing face no matter what
gas pressure is present, allowing for a long life with minimum friction and heat.

25 An alternative sealing arrangement is shown in Fig. 26 where there is a
tiltable ring 114 held in a recess 115 and movable outwards against an angular
edge adjacent the port, the thrust ring acting as a seal to prevent gases leaking
past and being fnade to desired inclination or angle to ensure a non-return action.
The other aspects of the sealing annulus 116 for this embodiment are similar to

30 those described for the _ahn_ulus 107 of Figs. 24 and 25.

i
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combustion engine of the type
having pistons mounted for
reciprocatory ~ movement in
respective cylinders which are
amanged  in  equally-spaced
relationship around a l‘ongimdinal
axis of rotation, . said axis
being the axis of rotation of an
output shaft passing rotdtably
and sealably through apertures
of respective first and- second
end plates of a housing within
which the pistons and cylinders
move as part of a rotatable
rotor assembly secured to said’
output shaft, while the pistons
are snmultaneously movable
reciprocably in the cylinders, cam
follower means being associated
with each piston and  adapted
to coact with undulating cam .
track means around the "housing.
Cyclical combustion of fuel in the
cylinders imparts reciprocation to
the pistons with resultant thrust
against the cam track means so
as to cause rotation of the rotor
assembly and output shaft. mputonsulchxdetwosmﬂwmofeachhavmgatleasuwoplsmﬂwplsuonsofeachsetbemgatopposiue
sides of the axis of rotation of the rotor assembly and output shaft and are interconnected by piston-connection means so that the pistons
ofeachsetmovemumson.thepambemgsomadeandamnmthattlwpxswncamfollowermeanscoacthﬂlmeeammkmeansma
manner ensuring that movement of either set of pistons in their cylinders is in the direction opposite to the direction of movement of the

other set of pistons.




