A CO AXI AL CRANKLESS ENG NE Field of the Invention The present invention
relates to engines to do work and in particular to a co

axi al / bi -wonemiiiessal crankl ess engi ne. Background of thecirmrntoooos24

Reci procati ng engi nes are common t hroughout the world and typically use a
crank nmechanismto convert reciprocating notion into rotary notion to drive
a machi ne such as a vehicle. Due to the reciprocating nature of such

engi nes, energy is lost during notion Which reduces the efficiency of the
engi ne and causes i nbal ances which result in wear of the conponents,

unavoi dabl e vi brati on Af CO~MXIAL €CRANKKESS EMGINEe. There have been a
nunber of attenpts at addressing these issues. For exanple: rotary engines,
orbital engines, split cycle eriglhetthelmvemigmes, axial engines, barrel

engi nes - al | fﬁ%@?e%?Hv@&uﬁﬂ%ia@e%%o%%ﬁ&b% &oh?o&ra?lﬁlﬁ E%i&ulﬁ% ep 2n replaced

by some ot her nmechanismto convert reciprocating notidn to rotati onal

mot i on whxedldidieyticfal tlagklpssodigares associ ated with the inherently

out - of - bal ance crankshaft are all evi at to so extent. Such engi nes can
8 pfing b

drive’ machi nes which inclu aﬁkgﬂﬁﬁ‘ PR he Iike at the end of a
drive shaft topptage tirgg%ggggﬁtert%nﬁw{thwgﬁmhﬁhe@voha%d tfiédIss uss ybnar i ne,

hel i copter or the |1ke ecially in mlitary machines, co-axial rotors
have beesrank inetlzatm o ¢comvert acopapeatinfg maticoristoootayy oyéibh év drivera oppostt e

di rections, but ar.e nted on a single shaf ith.the sane. axi,s, of rotation
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rot at i Ngmeflors GRRhaL&ICEY BlelcFiOBnSATTaAR@ i RX AR dals@RRBalaheesditigicids@insm Ei t her
configuration requires a gearbox of sone description to convert a single

shaf 10 opeeantaf e camponsnisoureyveidabletvairption of cosneRFRiF aahereessivongipanet ary
gearset or si rq“}lle% hg\?eq{e%g )aé n(lg%l_bgg’?g zﬁyegﬁuté & aﬁaf@éﬁﬁé tﬁe@g is6 Q2P Qxa%pl&:he drive

shaft fromthe ‘engine
rotary engines, orbital engines, split cycle engines, cam engines, axial engines, barrel

engines - all representing engines whereby the crankshaft has been replaced by some
other mechanism to convert reciprocating motion to rotational motion where many of the

15 problems associated with the inherently out-of-balance crankshaft are alleviated to some
extent.

Such engines can drive machines which include blades or rotors or the like at the
end of a drive shaft to propel the machine (for example, a boat, plane, submarine,
helicopter or the like). Especially in military machines, co-axial rotors have been utilized

20  to turn a pair of rotors or propellers in opposite directions but are mounted on a singl'e
shaft with the same axis of rotation except for contra-rotating devices where the rotors or
propellers are rotating on separate shafts on separate axes in opposite directions. Either
configuration requires a gearbox of some description to convert a single shaft operation to
two counter-rotating or coaxial shafts. A planetary gearset or similar gearbox is

25 employed to convert the rotation of the drive shaft from the engine to a co-axial or
counter-rotating shaft arrangement to drive the co-axial or counter-rotating propellers or
rotors. Such systems are found in marine craft, for example. The two propellers or rotors
are arranged one behind the other and the power is transferred from the engine via the
gear transmission. There is a reduction in rotational flow providing a maximum amount

30 of air or water uniformly through the propellers or rotors providing higher performance
and less energy loss. Such systems also reduce or eliminate the amount of torque created

by existing single propeller and rotor systems. However, these engines and associated



counter-rotating shaft arrangenent to drive the co-axial or
counter-rotating propellers or rotors. Such systens are found in marine
craft, fowoexswmpB#7 The two propellers or rotors are arramgatowweodzehi nd
the other and the power is transferred fromthe engine via the gear

transm ssion. There is a reduction in rotational flow providing a maximum
anmount of air or water uniformly through the propellers or rotors providing
hi gher performance and | ess energy | oss. Such systens al so reduce or

el i m natteansméssmmoysttme fre typigakky expeasied echenically egmplenghaghmopsicbsr and

r ot or systeqs. However , thESﬁ en}gri ne fagd associ at edt.ransm ssi on systens
are typ BTG MAPIERs g SOISYARH AT AT I BN 427 CHEMDR Mg st more t o
Mai Nt ai Melidéter) HeSeadsl adl Cotdf RitRare@x{rainkly®mphicite@safiithahy linkages; 0- axi al

hel i copter, the l(2ear box and rotor hub are extrenely conplicated wi th many
| i nkagesplatgs andeafherrparts thas cap faik duertp the negd tg drive yeroter disks imepRPsits drive two

rotor_ di ] | irections simultaneously. It was suggested in AU
629, 738 (?{%}%%b%osn@gﬁ@s&g?lgmm ch are incorporated herein by reference) engine

conpl exi ty codt dabsugeestad anAbDy629238i (diergnentrefwdidsare immirporated heregh engi ne.
Such an engi.ne coul d conprise at ({east on | i nder, t%@eﬁosggosed i stons

c
ar r angedXGIrRNcEhesAnR omBleHhLeRq Be Frdpesd hyoRre vidmgp crp gPIGdE Hal axi s

of each &ylden H BEsiRt 8604 ibd 1ROHRRerS ds@dpieiagber
t her ebet ledr?, %gla’rlrgi ﬁ%haf%&d?gggégﬁtgg}sgﬁ)lel tg?’myg%asceg from the

| ongi t udirraedatoi recipfocetgdh oppdsitadénceticnsalangsheabonglthdinapaiseaf caenelyloder,
substantjally sinusoidal tracks .car.ried he in shaft for. rotation
*her Wi the Pitang 4PPSRk & Somm TR SR Fctien Wi i Bleln g IRt

reci pr oGakilRNtYnd Byichd HofT) $he 16RERIdSnd] @kig oy edBdtdydiRdérPaidvamdidllyshaf t . The
engi ne further conprises a small charge and ignition chanber in

conmuni cesesnendless, substaptahorineseidslsecks saicdiydhe marashaliter s@Hon fuel into
e e e, LA ATB ARl LA SRkl RS SR 21 (0
An i gni tpistonglenpaete rotary motdretd tha ntaiveshaltaripe capihe ifgidricompa basrasemnallf or
Lgni '1[5i Onchg}cgetarrll(cai 1 énuigclm {:Iila?n e(r: r111(;al Egrgmhgggt?ci)nnﬁth the common combusfion chamber,
means to admit fuel into the charge and ignition chamber to form a fuel rich charge
therein and to form with air in the common combustion chamber a fuel lean charge
therein. An ignition device is located in the charge and ignition chamber for ignition of
the fuel rich charge therein.
20 However, with the above proposed engine there is still a need to resolve the
problems associated with spinning two shafts concentrically in opposite directions on the
same axis and problems with wear and complexity. Also, a gear box is required to
convert the power and torque being delivered from a single shaft engine as discussed
above to co-axial power.
25 Accordingly, there is a need to provide an engine which delivers full power and
torque at the required RPM of the machine to concentric, coaxial shafts without the need
for a gearbox.
Object of the Invention
It is an object of the present invention to substantially overcome or at least
30  ameliorate one or more of the disadvantages of the prior art, or to at least provide a useful

alternative.



However, with the above proposed engine there is still a need to resolve
the problens associated with spinning two shafts concentrically in opposite
di recti orsoanwhessg3ane axi s and problens with wear and ®ORAERHINN0P032Al SO, a
gear box is required to convert the power and torque being delivered froma
single shaft engine as di scussed above to co-axial power. Accordingly,
there is a need to provide an engine which delivers full power and torque
at the required RPM of the machine to koncentric, coaxial shafts without
the need for a gearbox. ObjeSunvhanhef thevbhveindiont i s an object of the

present inventjon to.sybstantially overcone or at |east aneliorate one or
more of the ditléf‘(‘]?/b?rﬁr @%élsgnos dﬂber_ Piac?P'aér‘aT,%_raﬁidef%eI};ﬁm? léagi'é'fg'pr ovide a useful
al ternati ve. SuimBiYomd cyli8er diRHy OBnFiefiSaliySextdndfig akigli scl osed herein a
co-axi al crankl ess engi'ne haV|ng: at Teast one cylinder defining a

P

| ongi t udi nal | ya psit efwristags positioned tpraciprogatpinsappasitedsdctipanaeang der eci procat e

in opposjte. di.rections .alo the | ongitudina i sal der, a
spacespbeltoﬂgltg?#l ajiaﬁlsﬁ)l 5?@%{}%&"1 %?pﬁiﬁe getggrgr?’rgaﬁh B%ir%%sd? ﬁ%l?i&g%gﬁ%‘lédrr? a first
shaft pogrithRties chdtitsdranti al |y parallel to and spaced laterally fromthe

| ongi tudi nal axiis of said cylinder; a second shaft positi nferd substantial ly
paral | el to andifisshahadiopasiiioned sybstantiathy paalleldn gnd spiced]atargtisirgm the; ¢

cyl i nder Al : . ving a |ongitudinally extendi ng bore through
Bl SR Sl g, udnal )y extending 9

whi ch sa t can extend and rotate, each said piston being
connect ed to amsemrndibhaft mpaoadd substangdally patlleds dnd spackdlatgyalbyufparthed by

o eSS ERASS) DR R Bl teRag Shel
rot at i NGyore through which said first shaft can extend and rotate, each said piston being
connected to an axially spaced cam, a first said cam being supported by said first shaft, a
second said cam being supported by said second shatft,
whereby in use reciprocation of said pistons imparts on respective shafts rotating
15 motion in opposite directions to drive said engine.
Preferably, including a plurality of cylinders located about the shafts.
Preferably, including two cylinders and four pistons, the pistons in one cylinder
operating 180° out of phase with the pistons in the other cylinder.
Preferably, including three cylinders and six pistons arranged in a delta
20  formation equally spaced about the shafts.
Preferably, including four or more cylinders.
Preferably, the cams are mirror images of each other.
Preferably, the cams are single lobe, multi-lobe, swash plate, wobble plate or
sinusoidal cams.
25 Preferably, the pistons in opposite cylinders located on the same side of the
engine as each other are connected to the same cam.
Preferably, the pistons drive the cams in opposition directions creating coaxial
counter-rotation of the shafts.
Preferably, the first shaft is supported by a first frame, the second shaft being
30  supported by a second frame.
Preferably, including a first gear operatively associated with said first shatft.

Preferably, including a second gear operatively associated with said second shaft.



notion in opposite directions to drive said engine. Preferably, including a
plurality of cylinders |ocated about the shafts. Preferably, including two
cyl i nder swandiofas457pi st ons, the pistons in one cylinder POpARDIIH03RE0 out

of phase with the pistons in the other cylinder. Preferably, including
three cylinders and six pistons arranged in a delta formation equally
spaced about the shafts. Preferably, including four or nore cylinders.
Preferably, the canms are mirror imgestof each other. Preferably, the cans
are singl e | olRrefenably,ithé bize andwaend peant gfachedbivl idshafte amrlinkiedby miadas cans.

Preferably, th I stons in site | inders | ocated on the sane side of
t he engitﬂé’n%}gegﬁﬁﬂgw Fonéﬁagglggﬁtﬁ@ﬁ?%sbﬁ Yhe same cam Preferably, the

pi stons drive prBRrfA kald mOMRISE bé®WHIH HOVIdeNs ek e Birl At wid Bakle T shaft
counter-rotation of the shafts. Preferably, the first shaft is supported by
a first 4tehew 90f hethedustrapdshednd sbafihg supported by a second frane.
Preferably, including a fi - kel ciated with said first
shaft’. Pref erabl y, incl udid;{géfa[ggecrmggwg%rag@ﬁ ely associated with said
second shaft . P pteradd smbédimeht 6fthe Amnentircwilthgyebe destibed; bgdvdyofsai d shafts

are linked by neans to ensure timng synchronisation between the shafts.
Pr ef er abi*¢mpiaemy it Eeference tgdhe acramPRIBRS dTafdRs. 4/ %0 for a power
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preferre I ment of the invention will now
be descri bed, by vidgtailedeResgtiptionlof theiRreferréd Embedimmentss acconpanyi ng
drawi ng, wherein; Fi quge 1 iS5 .,a Ggross-s ctiolnal si de vi ew (%f an enbodi nent
of tHe inventig/igure therels disclosed a coaxial crankless engine 1 having at least one

cylinder 3 defining a longitudinal axis XX. A pair of pistons 5, 6 are positioned to
reciprocate in opposite directions along the longitudinal axis XX of the cylinder 3. A
space 7 between the pistons 5 defines a common combustion chamber 7. A first shaft 10 .
is positioned substantially parallel to and laterally spaced from the longitudinal axis XX
15 ofthe cylinder 3. A second shaft 12 is also positioned substantially parallel to and
laterally spaced from the longitudinal axis XX of the cylinder 3. The second shaft 12 has
a longitudinally extending bore 14 through which the first shaft 10 can extend and rotate.
The first shaft 10 rotates in the opposite direction to the second shaft 12. The pistons 5, 6
are connected to two axially spaced endless cams 16, 17. The first cam 16 is supported
20 by the first shaft 10 and connected to the piston 5. The second cam 17 is supported by the
second shaft 12 and connected to the piston 6. In use, reciprocation of the pistons 5, 6
imparts on respective shafts 10, 12 rotating motion in opposite directions to drive the
engine 1.
The basic operation of the engine shown in Figure 1 acts like a typical internal
25 combustion engine. However, the engine 1 comprises two cylinders 3 disposed on
opposite sides of the first shaft 10 and second shaft 12 which are mounted for rotation in
opposite directions about the horizontal axis XX in bearings 20 and 21. Herein, the terms
"axial" and "radial" have reference to the longitudinal axis Y'Y of first and second shafts
10, 12. Fixed to the first shaft 10 and the second shaft 12 for rotation therewith is a pair
30  of spaced wheels 22 having similar outer cylindrical surfaces. Each wheel 22 supports
the cams 16, 17 which extend radially outwardly from the cylindrical surface of the
respective wheel 22. The cams 16, 17 are contoured in an axial direction so that they

trace an endless path around the cylindrical surface of wheels 22. In the preferred form,



Detai |l ed Description of the Preferred Enbodinents In Figure 1 there is

di scl osed a coaxi al crankless engine 1 having at |east one cylinder 3

def i ni ng wWoOl20rgil1g45di nal axis XX. A pair of pistons 5, 6prarazosymixmed to
reci procate in opposite directions along the |ongitudinal axis XX of the
cylinder 3. A space 7 between the pistons 5 defines a common conbustion
chanber 7. A first shaft 10 is positioned substantially parallel to and

| aterally spaced fromthe |ongitudinalSaxis XX of the cylinder 3. A second
shaft 12thesamab $6, [Yomntbiedolsxcasupifidest swdshyplgses; atobble platen sthuseitdelrcamsyrspaced

fromthe | pongitudinal axis XX of the cylinder,.3.,The secqnd shaft .12 has a
| ongi t udf4&rs %Peéﬂ%%oﬁoﬁée%&c&ri%@ﬁ%‘ﬂéﬁl %?taﬁor{atllgmﬁopgq 8%'}‘:%? a%idotan
extend and Ti! @ofeambN®, 17 batid&firbl, oA béiak Mhirtd? ilBge OPROSIHee direction to
the second shaft 12. The pi stons 5, 6 are connected to two axially spaced

endl ess cans 1Bachxylindhd dndritstregipracaténg pistonppdr a1 @f Bie same copstaictiohaf t 10
and connected to.the piston ‘ o 7 o e second
Shar o 128N er ReriFa ) FlhOl Dmg PR S5 8 uRAGh Ry 3 BB Bb- e bC

pi st ons Shas®wiithpke pistoas 5 € fbe bbitemhhndes 31The bppoedaiistong Sy6tdre adapred

opposite directions to drive the engine 1. The basi¢_operatjon of the
engi ne sidGFiPTOsateiip QpROsite dueeiqns jplong the longitydingaxys OQGWHHL‘:(' g{‘%‘ﬂ& ne.

However, ot [, lai?(?ﬁlf%teg WTBIch$histoh ¥% f&%ﬁl dféﬁQﬁ%i?xg%ode§ RAPGAs QB PRPRSIL € Si des

of the first s and second sha h are mounted for rotation in
opposi t eomtrate etithahe cabod, 17y way ofzamrt two endnereXiXivierberiagsi 28gmd20aind 21.
"axi.al'! an L have ref.ersgc?ﬁlto t he | pngi tudi nal

Herein, the t d "radial"
axirgl“’rv]/Y Wﬁpgﬁéméﬁ&n%‘esb% Osseﬂ%g ?%Clh%@fibi'f}lmﬁicﬁgag g HMSE O%haft 10 and

the secopdapafnhy b8 ufiRfed Ot ation therewith is a pair of spaced wheels 22

having simlar outer cylindrical surfaces. Each wheel 22 supports the cans
16, 17 which eks smovr indfigireyl, thetdistplaing of compecheg td 3 g bifuedates tp Paesadof t he

0L RelEE) o Rus P M S RAY,  RsPREAL O cpllon <o
22. In thigupated efmieektdds Beydirl thaosm 16,to providea meuhtirdyefoe sl fparhg LS, swash
plat ?ss ’ vWObbl ePiFs)tlo?lg (SE,S 6 dgfi'lr{]euas g(;rr?r?lgn ggrggus?il;)n chamber 7 therebetween. Mounted
adjacent to each cylinder 3 is a charge and ignition chamber 40 (fuel rich chamber)
provided with an orifice 42 for communication with the combustion chamber 7. A spark
plug 45 is mounted on chamber 40 for ignition of fuel therein. A fuel injector 46 controls
the admission of fuel into the charge and ignition chamber 40. The combustion process in
20 the engine would typically be like an existing engine and can also be compression
ignition as required.
The engine 1 may also include gears 50 or the like. The gears 50 are bevel or
hypoidal gears which marry to a common straight bevel or hypoidal gear (not shown)
sitting directly on top of gears 50 and the first and second shafts 10, 12 locking the
25 rotation of the co-axial shafts 10, 12 together. The gear (not shown) also provides power
take-off to an ancillary shaft at 90° to the co-axial shafts 10, 12. This shaft arrangement
can be duplicated around the engine 1 as required. The gear design may vary depending
on the requirements for rotation speed, degree of gear reduction and torque loading of the

ancillary device it is driving such as a pusher propeller and by varying the timing of this

30  gearing system, yaw control may be improved in some applications.



such shapes which convert reciprocating notion to rotational notion to
drive shafts 10, 12. The two cans 16, 17 are identical, one being the
mrror irsigeonflis4se ot her. Each cylinder 3 and its recipcosdaRirgoa2st ons 5,
6 are of the sanme construction. However, referring to Figure 1 the pistons
5 6 in the top cylinder 3 operate 180 out of phase with the pistons 5, 6
in the bottomcylinder 3. The opposed pistons 5, 6 are adapted to

reci procate in opposite directions aldng the |ongitudinal axis XX of
cylinder 3. Rigtlsbughalie ipiverttonl Hay beendusctileal with exfedengd totspecific eampes it
connecting rod 25 whjch is gdapfed to co gperate with the cams .16, 17 by
way of o‘ﬁ’gl, be appresiaterhethess 3%1? e %%&V??Pai“i‘aybt&aﬁf?w 1691 AN engi ne
i's closefdhatfogRch end by sunp casing 30. Any nunber of bearings may be
utilized. As shown in Figure 1, the distal end of connecting rod 25 is

bi furcated to provide a nmounting for one, two or nore drive bearing 28 on
each arm The outer of the bifurcated arns extends beyond the cam 16 to
provide a mounting for tail bearing 29. ' Pistons 5, 6 define a comon
conbusti on chanber 7 therebetween. Munted adjacent to each cylinder 3 is a
charge and ignition chanber 40 (fuel rich chanber) provided with an orifice
42 for comrunication with the conbustion chanber 7. A spark plug 45 is
nount ed on chanber 40 for ignition of fuel therein. A fuel injector 46
controls the adm ssion of fuel into the charge and ignition chanber 40. The
conmbustion process in the engine would typically be |like an existing engine
and can al so be conpression ignition as required. The engine 1 may al so

i nclude gears 50 or the like. The gears 50 are bevel or hypoi dal gears
which marry to a common strai ght bevel or hypoidal gear (not shown) sitting
directly on top of gears 50 and the first and second shafts 10, 12 | ocking
the rotation of the co-axial shafts 10, 12 together. The gear (not shown)

al so provi des power take-off to an ancillary shaft at 90 to the co-axi al
shafts 10, 12. This shaft arrangenent



can be duplicated around the engine 1 as required. The gear design may vary
depending on the requirenents for rotati on speed, degree of gear reduction
and t or gueoloendiigg7of the ancillary device it is drivi ngCswaizonmoas2pusher
propel l er and by varying the timng of this gearing system yaw control may
be inproved in sonme applications. Although the invention has been descri bed
with reference to specific exanples, it will be appreciated by those
skilled in the art that the inventionhay be enbodied in nmany ot her

forms. CLALNBMSt. A co-axi al crankl ess engi ne having: at |east one cylinder
defining a |ongitudipally. extending axi.s;.a pair of pistons positioned to
reci procate iﬂ-oppo§$9%ﬁéWf SRengiseVinge | ongi t udi nal axis of said

cylinder, a spas&sP&iERRdSacHnRigS 10RS NIy Atndiz0mRN combusti on
chanber; a first ghaf?5§05itfoﬁe sub%tantigllynparallel to and spaced

| ateral | 'y frorm paieof pstgng pasitiraled &xfesippdcaseindppysiterdieactions derpthd shaf t

posi tioned .supstanti all. rallel to, and spaced. |aterally f t he

ongi*t udpneea avse” s a9 Rt traet € odP et BRT R ol gph Al R

| ongi t udigadusdoreia@iiérng bore through which said first shaft can extend and
rotate, each said piston being connected to an axiallétspaced cam a first

sai d cam bei ng Bispyiwftinogitioped ayhstaniipldy paspligl o and spaceshbatasalivifremihdei ng
supportqgﬁgxuﬁﬂhgxﬁ%ggggc fiafd» Whereby in use reciprocation of said

pi stons Thparts on respective shafts rotating notion in opposite directions
to drive said #gegomeshad poshinedsubsiaatialty parklle se amhspaced hoaraiydfrom the cl ai m

L e RSB S S Tl  PLoe Lads Rl ol pbauLo g sher s, S
cyli nder%r@ﬂﬁoﬁ%&hiﬁh%&i@%st shBe chi sttemParldtofRE 6 $didiistopnRimt i ng 180 out
of phase wth the pistons 1n the other cylinder.
connected to an axially spaced cam, a first said cam being supported by said first shaft, a
second said cam being supported by said second shaft,
whereby in use reciprocation of said pistons imparts on respective shafts rotating
15 motion in opposite directions to drive said engine.

2. The co-axial crankless engine according to claim 1, further including a
plurality of cylinders located about the shafts.

3. The co-axial crankless engine according to claim 1, further including
two cylinders and four pistons, the pistons in one cylinder operating 180° out of phase

20  with the pistons in the other cylinder.

4. The co-axial crankless engine according to claim 1, further including
three cylinders and six pistons arranged in a delta formation equally spaced about the
shafts.

5. The co-axial crankless engine according to claim 1, further including

.25 four or more cylinders.

6. The co-axial crankless engine according to claim 1, wherein the cams
are mirror images of each other.

7. The co-axial crankless engine according to claim 1, wherein the cams
are single lobe, multi-lobe, swash plate, wobble plate or sinusoidal cams.

30 8. The co-axial crankless engine according to claim 1, wherein the pistons
in opposite cylinders located on the same side of the engine as each other are connected to

the same cam.



4. The co-axial crankless engine according to claim11, further including
three cylinders and six pistons arranged in a delta formation equally
spaced abwototonasshafts. 5. The co-axial crankl ess engi meTaaroroiony4t o
claim1l1, further including four or nore cylinders. 6. The co-axial

crankl ess engine according to claim1, wherein the cans are mrror inmages
of each other. 7. The co-axial crankless engine according to claiml1,
wherein the cans are single |obe, nultd-Ilobe, swash plate, wobble plate or
si nusoi dal cank. 8. Theecccaxiabdraiklass angihe sscoeding treclaint by wihergintthe pistonm 1,
wherein the pistons in opposite.cylinders |ocated on. the nme .si.de of the
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crankl ess engifnie accprelidigkifirilkddstetgin¥B&odifg td@ailh 31 WRGeidthy first he cams
in opposition directions creating coaxial counter-rotation of the shafts.

10. The sheftaxsupipogedhkbdisss feames, the sgeersh diafipeing sepportadby avreped fiamBe fir st
shaft_is suppoyted a first franme, t.he second. shaft,bel . rted by a
second frane. l‘11. b*heecoé%x}%xcir%{k?%s? 1)1 ee%%coér%a Floeaglgjcixl)’r hﬁ% 1?‘ (&)ﬁeglﬁlgiam 1,

further fiRehdidioperativély assocaedrwittptid@titstehaft.associ ated with said first
shaft. 12. The co-axi al crankless engine accgrdi nq to.claiml, further
i ncluding a setond gERf cuopenlarankdesy cagae acRrding i A b Yribedsriydugsr ¢ . 13.

The co-ayl j ar di: im1l, wherein the first o and
second 3’%"5?’? é{a?géﬁgg%lggggﬁgte?ﬁ%ﬁ%l&;?eggﬁ?% a?d by neans to ensure timng
synchr oni sat i oI8.bet viBlenca-iraalshatkiass efigine Ttrdiog axclaim ¢y whdckiegbe Emgi ne

according to claiml1, erein said neans is a gear which provides a drive
for & poWélrseF%ﬂgegeéfsfatEaﬁV\g‘?‘{toé?ldasgﬁﬁi arggmfcsé f’%g‘eg'ilsr@tenélﬁa t’é‘ﬁ{}%nd shafts.

synchronisation between the shafts.

14. The co-axial crankless engine according to claim 1, wherein said means
is a gear which provides a drive for a power take-off shaft at about 90° to the first and

second shafts.



