ROTARY MECHANI SM The present invention relates to a
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conpress or expand fluid inside the chanber . The
rotary nechani sm has applicati-on i-n all manner of
machi nes i ncl udi ng hydraul i c punps, gas conpressors,
gas expanders and rotary RuHRe Hisfeppave been
proposed a | arge nunber of different types of rotary
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20 A particular type of rotary machine comprises a two-lobe
lenticular rotor, or blade, rotatably mounted in an
annular chamber that has a circular-conchoidal \
configuration. Rotary motion of the two-lobe rotor must
be carefully guided to ensure apices of the two-lobe rotor

25 'always remain in sliding and sealed contact with the innexr
wall of the chamber thereby continuously altering tHe
volume of the space between the rotor and the chamber
wall. An inlet into the chamber allows for entry of a
fluid which, upon compression by the rotor, is expelled

30 through an outlet.

In one known rotary machine an open-ended crankshaft
extends through one end cover of the chamber and supports
the rotor. A drive mechanism rotates the cranksharft

35 thereby rotating the rotor within the chamber. Rotor
motion is guided by a gear system fitted in one end of the

lenticular rotor. The problem with this design is that
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20 A particular type of rotary machine comprises a two-lobe
lenticular rotor, or blade, rotatably mounted in an
annular chamber that has a circular-conchoidal
configuration. Rotary motion of the two-lobe rotor must
be carefully guided to ensure apices of the two-lobe rotor

25 always remain in sliding and sealed contact with the inner
wall of the chamber thereby continuously altering the
volume of the space between the rotor and the chamber
wall. An inlet into the chamber allows for entry of a
fluid which, upon compression by the rotor, is expelled

30 through an outlet.

In one known rotary machine an open-ended crankshaft
extends through one end cover of the chamber and supports
the rotor. A drive mechanism rotates the crankshaft

35 thereby rotating the rotor within the chamber. Rotor
motion is guided by a gear system fitted in one end of the

lenticular rotor. The problem with this design is that



notion is guided by a gear systemfitted in one end of
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and will shear. As far as internal conbustion engines
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to eccentrically rotate within the chamber. However, this
20 design is structurally too weak to bear the continual
stresses of vibrations under the normal operating
conditions of pumps, compressors, expanders, engines, and
the like. The spindles, which at times during a rotor’s
cycle each bear the full load of the moving rotor, are

25 unable to withstand repeated loading and will shear.

As far as internal combustion engines are concerned, only
the Wankel rotary design has been successfully used in
engines. However, even the Wankel engine fails in that a
30 low thermodynamic efficiency as a result of the rotating
three lobed rotor in the epitrochoidal chamber allows it
to only be suitable for use at high revolutions and for
light vehicles. The compression ratio is low because at
top dead centre at the engine’s maximum compression the
35 rotor straddles the epitrochoidal chamber leaving two
small gaps of uncompressed fuel between the rotor and
chamber wall. Loss of chamber contact by the rotor is



l'ight vehicles . The conpression ratio is | ow because
at top dead centre at the engine' naximum conpression
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two smal |l gaps of unconpressed fuel between the rotor
and chanber wall. Loss of chaniger-contact by the rotor
is- 3 - especially noti ceable at | ow revol utions .
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w1th chamber sealing. Addltlonally, more complex designs
20 with greater number of components are more expensive and

more difficult to manufacture and maintain.

Often, too, rotary machines suffer from other
thermodynamic disadvantages in that it has been difficult
25 to effectively cool the rotor. Cooling problems‘can, in
turn, lead to difficulties in maintaining the integrity of
the metal, particularly that of the rotor, which can reach

high temperatures.

30 Wearing of machine parts and in particular rotor driving
means such as gear systems and slot systems are common
problems leading to seizure of machines. A main reason
for this is that with many designs the moving components
are forced to bear large point loads or to bear uneven

35 loads resulting in one section of a component wearing more
than another section. This in turn produces further

vibrations exacerbating the wearing by placing greater
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a drive shaft supporting the rotor to slide and
rotate the rotor eccentrically within the chamber in such
20 a manner that the apices continuously sweep in a wall
thereby creating cavities between each lobe and the inner
wall of successively increasing and decreasing volumes;
and

spaced inlet and exhaust ports for the supply and

25 discharge of fluid into the cavities;

wherein the rotor is supported to slide and
rotate eccentrically on the drive shaft by a block and
slot reciprocating arrangement and by a second supporting

means.

30
According to another embodiment the present invention

provides a rotary mechanism comprising:
a housing defining a substantially annular enclosed
chamber with an inner wall;

35 a two-lobe symmetrical rotor having a central



sl ot reciprocating arrangenent and by a second
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conprising: a housing defining a substantially annul ar
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during operation, are in continuous sealing contact with
the inner wall wherein this guiding means is centred on an

origin offset to the centre of the chamber.

20
Preferably the guiding means are guiding components
structured to have matching contact surfaces such that
contact loads between the interengaging guiding components
are equally distributed along the guiding components.

25

Preferably, the guiding components comprise: a circular
guide disc mounted at, at least, one end of the annular
chamber; and a corresponding circular recess on one side
of the rotor to receive the guide disc, wherein the recess
30 has its origin at the centre of the rotor and is larger
than the guide disc to allow limited movement of the rotor
on the disc. The centre of the guide disc is typically
off-centre to a central axis of the chamber and,

particularly, located midway between the central axis of
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annul ar chanber; and a corresponding circul ar recess
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wherein the recess has its origin at the centre of the
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i nven provi ed a rotary nechani sm
conprising: a housing defining a substantially annul ar
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20 successively increasing and decreasing volumes, wherein
the rotor is mounted on a split shaft system including a
first shaft extending through one end of the chamber and a
second shaft extending through the other end, the first
shaft carrying a first block mounted for reciprocal
25 movement relative to a first elongated slot that is
oriented along the longitudinal axis of the rotor, the
second shaft carrying a block mounted for reciprocal
movement relative to a second elongate slot oriented
perpendicularly to the first slot, wherein the blocks and
30 shafts allow for sliding and eccentric rotation of the
rotor and the load of the rotor is successively borne by
each block and shaft; and
spaced inlet and exhaust ports for the supply and
discharge of fluid into the cavities.
35
The first and second shafts are preferably aligned axially

offset from one another with one shaft having its axial
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present 1 nventionh |Is described furtﬁer by way of

exaﬁﬁFérMA?Hg%E?ﬁrence to the acconpanyi ng draw ngs by

which : Figure 1 is a schematic plan view of a first

enbodi nent of a rotary nechanismin accordance with

the invention, with a rotor at top dead centre of a

chaBREEF PESCOREPPION| OBt THE cBRAWEN@GBchani sm of figure

1 with the rotor displaced by 30 counter-cl ockw se;

Figuyre 3.1 te c 1
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example with reference to the accompanying drawings by

which:

Figure 1 is a schematic plan view of a first
20 embodiment of a rotary mechanism in accordance with the

invention, with a rotor at top dead centre of a chamber;

Figure 2 illustrates the mechanism of figure 1
with the rotor displaced by 30° counter-clockwise;
25
Figure 3 illustrates the mechanism of figure 1

with the rotor displaced by 60° counter-clockwise;

Figure 4 illustrates the mechanism of figure 1

30 with the rotor displaced by 90° counter-clockwise;

Figure 5 illustrates the mechanism of figure 1
with the rotor displaced by 135° counter-clockwise;
Figure 6 is a schematic cross-section of the
35 first embodiment of the rotary mechanism taken along line
6-6 of figure 1 and illustrates along line 1-1 the



Figure 4 illustrates the mechanismof figure 1 with
the rotor displaced by 90 counter-cl ockwi se; Figure 5
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di spl aced by 135 counter-cl-ockwi se; Figure 6 is a
schematic cross-section of the 8 kst enbodi nent of the
rotary nechani smtaken along line 6-6 of figure 1 and
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Tl ock W Se, gure 1 ustrates the rotary
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1counter ClOCkﬁiéﬁ&ergﬂiﬁuégrééeé ﬁﬁgeﬂaiéﬁﬁ mechanism of
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illustrates along line 7-7 the correspondlng Cross
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15 Figure 13b is a perspective view of one bl ock and sl ot

geonetric profile of an enbodi nent of the rotary
mechani sm: Figure 11 illustrates the rotary méchanism of

figure 7 with the rotor displaced by 135° counter-

clockwise;

20 Figure 12 is a schematic cross-section of the
second embodiment of the rotary mechanism taken along line
12-12 of figure 7 and illustrates along line 7-7 the

corresponding cross section which is figure 7;

25 Figure 13a is a perspective view of an embodiment
of the rotor of the rotary mechanism showing the block and

slot profile;

Figure 13b is a perspective view of one block and
30 slot geometric profile of an embodiment of the rotary

mechanism;
Figure 13c is a perspective view of another block
and slot geometric profile of an embodiment of the rotary

35 mechanism;

Figure 13d illustrates two alternatives to the



Figure 13c is a perspective view of another block and
sl ot geonetric profile of an enbodi nent of the rotary

wore@hamiosdn Figure 13d illustrates two al t er naPCwap2108/001165

1

2

the- - shape of the housing chanber in accordance with

enbodi nents of the invention; -Figgwe 14 is a

cross section view of the second enbodi nent operating
alr _coppressor F 5:1S a i ew

of EhEPBLrEnthe BoBRing otBet 1h®aBcBRahp AR Kk Y

16 émbadimentsvoEwthé inheephiaRée wei ght; Figure 17 is

a graph illustrating an enbodi nent of the rotary

mechani sm function of vol une agai nst shaft ang

and Figure 16FiguEs LA 4F qRCHPRAT BPCLLPBL BicHpRs the second

%g%ﬁsédMEnhoagéﬂatQﬁ gt e antaiy eempeekssr;DETAI LED

DESCRI PTI ON OF PREFERRED EMBODI MENTS OF | NVENTI ON

Figures 1 and 2 illustrate two enbodi nents of a rotary

mechani sm 10 Bigtabl 25fbs assechianzdrviey of the balance

appllc ons_incl I g.punps , gas

conﬁ?e%é appeagé gxggngégggg fotary engines. In

bot h enbodi nents the mechani sm 10 has a rotor di sposed

gM thin an ?nCFQ §ateCENDEr ot BAEnECHEBLT beakhy HR1AHhBE weight;

to successively increase and decrease in size enclosed

spaces in the chanber thereby drawing fluid into the

c h anber t hro ughgﬂﬂel eis aadgfapnnmmﬁstbatihw éno&mbodiment
res n_the positions of

|nI £ 5 8 gﬁ%PEY B&Fgén Egﬁﬁ Ao EpSPL B PErBRT Shatt

(i eanplet;sanafderating as open val ves or tined val ves)

The fluid is then discharged through the outlet port.

oth enbodinents illustrated in_the draw ngs, show the
Figure 18 is an enlarged view of a rotor apex

against the housing of the rotary mechanism.

0 DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS OF INVENTION

Figures 1 and 2 illustrate two embodiments of a rotary
mechanism 10 suitable for use in a variety of applications

including hydraulic pumps, gas compressors, gas expanders

25 and rotary engines. In both embodiments the mechanism 10

has a rotor disposed within an enclosed chamber that
eccentrically rotates to successively increase and
decrease in size enclosed spaces in the chamber thereby
drawing fluid into the chamber through an inlet and

30 expanding the fluid or compressing the fluid, depending on

the positions of inlet and outlet ports and depending on
port operation (ie. ports operating as open valves or
timed valves). The fluid is then discharged through the
outlet port.

35

Both embodiments illustrated in the drawings, show the

rotary mechanism 10 including a housing 11 with a



rotary nmechani sm 10 including a housing 11 wth a- 10

substantially annular chanber 1 . The chanber 12 is

waledosnz®3dby an i nner chanber wall 16 and housi PQI/aneh04/001165
covers 13, the end covers 13 differing in structure
bet ween enbodi nents (see Figwag 6 and 12) . Each end
cover 13 supports a shaft journalled in a bearing 14

: ech%V% ]ﬂgélﬁ%%@%ﬁg i%aft or a %ﬁ?& 12 is

shafetfmetderhy rap firmere alankerewall 16 anddrousing t9pd covers

th
t

at e § t%}f}'éf K dﬁf@fiﬂ&l&@rs%ﬁé‘tﬁfé s SEfden

e secon be such that the

e cnbhndimentrs aﬁamaﬁwﬁ) A t4h- a %4?@%‘1%%%‘&“ 13

5S haldppdpdendi digaddr £Mled e £5es th ]
Locz;'%ped V\Atﬁn charr‘ofe}?)‘g'h:l " Pife§ 148.in the covers

be |
oM Lathcha bt St Reteidnbhf Y thars 2
;g%ﬁ?ﬂg& rlfio@!&(l Sh26k ool mbemha:ﬁrt aexuemngxflsom 'each
e intersecti

defFIERE 1 He® cbhit PX ‘?&53 O&g ﬂ%oﬁe rot %Pgﬁéxtﬁ‘f rotozr, in
I(Np;ﬁtxhumdram1§h2ﬁef¢r¢¢mertmc#h¢rﬁ%#@@@t%mb?ﬁﬂment may be

Junc nt-fﬁ);tt@l?et cﬂgﬂp %gganngag&.y atdfy f@ﬁ&faﬁ@'ﬁfﬁh a

synmetric bes 21 taper |nwardl

thesrmql# lal@ek oshafti extepding §b¥ b | oade dz’P 90 cover
seals (not shown) extend outwardly fromthe api ces and

are adapted to continuously abut the inner wall 16 of

the chamber. The spring | oaded nature of the tip seals

br i ggea ca@! wigaps SRaMben l2eishanteo-kabé léntihdular rotor.

apl es 22 that be h b eLfeock]
' B5S ESEOR th TYERGRARESE ya, Phaps eblPCE BS35E"T
24b1<mgihed1nabraa:-e parandes perpardiguhar mARCKDIELS 2

g#&sfhﬁé§§é§928ﬁ aﬁahﬂétm&93r35ﬁ8|ﬁﬂﬁ6¥ Qﬁﬂscaéeiﬁes the

hous cl earante between each

sur¢%’erahda%iéIFaé@nPfeﬁHecB9EPr 13 TReulalgr| 6%“%Fudlnal axis

20

25

30

35

20 of the rotor intersects the junction of the two lobes
21, namely the rotor apices 22. The two symmetrical lobes
21 taper inwardly along the major axis 20 to the apices.
Spring loaded tip seals (not shown) extend outwardly from
the apices and are adapted to continuously abut the inner
wall 16 of the chamber. The spring loaded nature of the
tip seals bridge small gaps between the chamber wall 16
and apices 22 that may be brought about by imperfections
or by design in the chamber wall.

End surfaces 24a and 24b on the rotor are parallel to each
other and move at close clearances against the stationary
end covers 13 of housing 11. The clearance between each
end surface and adjacent end cover 13 should allow for
uninhibited rotor movement but prevent leakage of fluid
between the rotor and end covers. Introducing seals on
the sides of the rotor and a lubricant between end covers
13 and end surfaces 24a and 24b assists rotor movement and

seals clearances against leakage.



uni nhi bited rotor novenent but prevent |eakage of

fluid between the rotor and end covers . Introducing
wG@eabm 183 t he sides of the rotor and a | ubri caPtT/AU2004/001165

between end covers 13 and end surfaces 24a and 24b

assi sts rotor novenent and sealisl ¢f ear ances agai nst

| eakage. - 11 - The rotor is adapted to eccentrically

rotate wiithin th %{;ggg%o %ééxhgi'ﬁ@aifxarotate within the

Cl I‘CU% ar - COﬂC:hOI ashron suc € apl ces

corthamierrs| 32 ssbiding oby Qh@lF%rmlﬂﬁll faghipy such
en% Ak SEAL | 195 00t AShe Yhibud D@ 4wa8s ABbhg tehérgﬁﬁér chamber

osed cavitles 25 adjacent each |'obe 21

sucttkki1e|3nd rrFeakn aPAIL RS COREATH VbF%nEmﬁ?\n 1pnegcwall to

HWHEEéEté”bﬂﬁlé§§dr@é@itﬂes ﬁbeadjﬁcéﬁﬁléaah 18Be 21 which
api ces reve | eaka ge of Ld bet ween cayjy ties

TheS¥eT uh®SH afﬁea%ﬁc?%%%%a%ﬁv%?lgg b\ Wléh each

igtﬁéf?uﬁxhém dhethér eotar 150ncﬁbedtippaehlshetrbheraplces
ollo ot at t

Lo REEVEHE Fakiol bR FRalliBLbucdf C00NRELs 139! ifie varying

f|xemﬂmmmrmflhh¢eeacleﬁedocﬂﬁbtéﬁﬁn%éraie aptribytadr to the

10f 0! & 2¥8u Pa £LEGHLRDIGED! bath! BRECHoLOrassarbelbiadas it
rting an origin 31 located off-centre to a ce

aX|§°9%t%$ vhEhEnakber chambere 1 TPIF, 1§pF?ts§¥af£Le central
enbogi ge8¢ 6! vBer abedri IsFhgtr @s£ixéd pPoihe oni gebaBion to

is |ocated md bet he ax entr 4 n

o the shempes T8 "BRECRAshE BSLTLug H LERPRRE AL

reSﬁeférredytolastheceatnnde 88r arghtisbasn angannﬁhtlocated
1|||u %rgéggréntg “ESﬁtZ anégstg? QE'QhQ gﬂahﬁer

ocC et ween t e central axis 32 of chanber

12 and the aX|aI centre 57 of the single shaft 50.

Wtfntb ffieétceabi%esaafql BmBddababAg Q&iaen:r&n:em in
t he cha centrai axis | i.des .an

rotE%EEr@EcénFPléaFP? PEFEPPvéltbst;8cé gﬂbnggﬁH between the
t hepebyiceentess 46 and 47 of the first split shaft 41 and

20 second split shaft 44 respectively. In the second,
straight shaft embodiment illustrated in Figures 7 to 12

the origin 31 is located midway between the central axis
32 of chamber 12 and the axial centre 57 of the single
shaft 50.

25
With the rotor centrode origin 31 being offset from the
chamber’s central axis 32 the rotor slides and rotates
eccentrically relative to the chamber and thereby creates
two opposing cavities with continuously varying volumes.

30 Sectional figures 2-5 and 8-11 illustrate the geometric
interrelationship of the components of the first and
second embodiments of the mechanism respectively. 1In
particular, the centrode 33 of the rotor and its origin 31
is clearly identified.

35
The chamber has been described as being substantially

annular. Whilst an annular chamber can be quite



two opposing cavities with continuously varying
volunmes . Sectional figures 2-5 and 8-11 illustrate

wo b@sgzesetric interrelati onship of the conponkeCit/avf04/001165
the first and second enbodi nents of the nechani sm
respectively. In particular, £tRe centrode 33 of the
rotor and its origin 31 is cI early identified. The

chanmber been descri be | bst I
anrﬁﬁtd'tsp an- dtn csho can bel?g'l'ﬁ%l "Lgi-ﬁtlng path,
s atiingfaant mry undés:tmbleitlcsau:lrmlpd:»hﬂ awires Aandtepegifically

pat%%: geat n Undﬁ?'é@#&f *&3&%& he ALGESiMbE this

spe e ti n order to obtaln a
redlmzatd,orthﬁ Jtn#%rna)?aoBhQFFe ohtidinfhamhgre ean thr made non-

%%MC@%&{ %rdﬁi@eﬁo Sﬂi@p@f’act path

accordin to t he exact pat h
actwc‘ﬁlkgﬁ%é"%ﬁ ]?ihetli‘%t%ﬁ’t“ [%J$£%lo Fend :0or, namely, =

Ci {c?i&cﬁfl&:ﬂ??&%ﬁ@.d&haﬂﬁapén ]tci’n stitbs egadd) stishapshape will
Wi no er

ne\fe?t( Iﬁ%’f% W% 1}%{,‘#%@ %(:F] roni:?% %at.[:u ut%evertheless,
t heoy igo sm:mmg}dtlpe odghamise mhthd Md%mrtMehllP heeals and
ar 9 cﬁaieengs L0198 Q No bbby F%ﬁ' ’El?é‘ré’earéfvﬁfied loadings on

TonE, east substant m ni m sed gures 1
andtﬂp |$¢Qﬂ5§ rear ke, | Hf e‘FOEO‘PYeB‘ZP%?)ac%'EI *?%ﬁ?aﬁubs*:ant"ally
exhpisimPoLd. 35 on the inner chanber wall 16. Small
vari ations of the spacing between the ports changes
the fluid pressures in the chanber and timng of the
mecfi hSde thededy7 nia.klﬂgtrateuam abh ket gporte3dnspaced from an

di ff rent a i 0

150, S50, SR 3 205 MYl BHLL 10000 e
apprariationsisofinthe gspeg:.pg nipetmr theoportipghaeges the
et Ce 1;(5[‘% é:t:eégtgf‘egvfﬁl 2RePELUREE t BRAPPIhSngSof the mechanism

accepta genera a CaVIt% I S onI open to one
por therebyymakingnit FHlE@bleu PESUSE hénf%f-ﬁer-@nt

PresERiPLeesshs . f | Hhg SUERMModification would be determined
20 according to the mechanism’s desired application as an
engine, pump, compressor, expander etc. Whilst some
overlap between the ports is acceptable, generally, a

cavity is only open to one port at any instant.

25 In use, unless the fluid is pre-compressed, fluid enters a
cavity under a vacuum effect owing to the cavity
increasing in size and hence creation of a negative
pressure gradient. Once the cavity begins decreasing in
size the inlet is closed and the exhaust port opened to

30 discharge the fluid under compression. The process occurs
in half a rotor revolution and the discharge can be
described as a pulse. There are therefore two pulses per
rotor revolution. Generally, there is no necessity for an
inlet valve as the vacuum created by the enlarging cavity

35 adequately draws in fluid. A one way valve may be used at

the exhaust port to prevent back flow of fluid into the
chamber.



cavity under a vacuumeffect owing to the cavity

increasing in size and hence creation of a negative
wWEe@ssen9ags gr adi ent. Once the cavity begi ns decPEEHAUZY4/001165

in size the inlet is closed and the exhaust port

opened to discharge the fl ui d-ugles conpression. The

process occurs in half a rotor revolution and the

é@ﬁa?f@eggfdgﬁcéhgﬁgtaéfa?PQLﬁgm?;QSQ%%affuf? enters an

there ore es per r ot or evo ner a
t heexpandipg nekanker yEfoblowad Ay eelosuye @f the vaéatm The

Cre&i&gs@wet@ﬁefeéarﬁ&nehsay1aydaé§a§égehued&ﬁaﬁbéa to expand
flurd. A one way val ve may be used at the exhaust gort

to bRevRR® BARK PFOVASing] HPEIPAL 5Ot AEL¥RaNBE, OF mpEe. shafts.
5“t@m6@1£H€|davﬂﬂyaﬁeaﬁtsO&eeféaﬁﬂﬂ@rfﬁseﬂzéLuédport opens

ente ap_ expandi ng _cha foIIo clgsure of the
inI%{f°W' pTe3€ ?gg%xgg?g%ebﬁx?ﬁ ??u¥b cguses t he
chanber to expand in size thus providing torque to

dr'¥§e89590é082£€r§93£5§or SBEStiQﬁ FRYhEN EﬁérEﬁambef is

decréasi ng ens | om ng di scharge
thelxenpuhmﬁ w uemsunaeéhgé beeﬁveeemgt aPirgfafPahingly

10M t 8R4 88 ﬁﬂénbﬁﬁekSchaﬁﬁéiaﬁ&lloaﬁasﬁfévéﬂﬁtflﬁid leakage

sweepi ng apices_ sealin contact {he 1nper
malfr%%dtb?eﬁéﬁ%t+?ﬁlagreaW%ﬁ skr b tﬁ@rﬁﬁgl gb§5tlp seals

Wi 31owheospsomg tondedntéep aeﬁéSmﬁbtohefeakeﬁnﬁn designing

tol erance, ¢ K d '

o Bhehers Enokstibivhly Prklp farohatchdr s ARLE Spin1,
j usthabuits bo festphoedhf ponbehepaaadr £yam| theuyinper wall,
!£0tb9€ %8rﬁ§g ﬂgafgéée&hggégﬂgEn%?él1nﬁQkCQaYQU|thch would

Ices to wear eat ures of tﬁe first
andcébéenﬁh%n%EHPﬁéntg wearhe Pecagy feakunpsnpf the first

desﬁﬁabﬁgcbﬁ&eéﬁbbaﬂﬁéﬁﬂé|prEHQUQStarﬁrﬁébﬁﬁnlsm described
eccentric rotation Ion which,the a
Erfopeo

posheFopyinkareR Spge P BEPESECEERPRFEIC Totation
rotpatRnNaldbhg which the apices sweep positively.

20
Furthermore, despite the eccentric rotation, the
interengaging components of the split shaft embodiments of
the mechanism allow it to evenly and smoothly bear the
rotational loads of the rotor. In the straight shaft

25 embodiment virtually all the load is borne by the single
block shaft making complex bearing arrangements for the

interengaging components unnecessary.

Both first and second embodiments of the mechanism has a
30 driving means, or in the case of the mechanism’s
application as an engine or gas expander, a driven means.
Both embodiments also have a guiding means. In the first
embodiment the split shafts act both as a driving means
and guiding means. In the straight shaft embodiment there
35 is a dedicated guiding means. In both embodiments the
driving/driven means and/or guiding means contribute to

causing the centre of the rotor to follow a circular orbit



I nt erengagi ng conponents of the split shaft
enbodi nents of the nechanismallowit to evenly and
W@ rmenioy3 bear the rotational | oads of the rotPCT/AUZ04/001165
t he straight shaft enbodinment virtually all the | oad
is borne by the single block shgft-nmaki ng conpl ex
bearing arrangenents for the interengagi ng conponents

unnﬁclh € %as th fléégd lgegggdcﬁg$€d£nﬁnts of the

ans € ctase of the
mechani sm s appllcatlon as an engi ne or gas expander

a dpj v e“?ﬁ9§¥.rst &aﬁ@@ediﬂfagérgeé@ DAVe; g fEk diNgo 6

neans. enbodi ment the split shafts act
bot fspbit ehaft replbedienbl Hie (iREVHRGMeans copRrises first
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OSec 04 P# %FaﬂiséﬁétréESEHQeﬂﬁﬂaé akifi 88t axial centre 46

rec angu 40 is fixed on the end of a first
spl (Fignae( 2l 1definne FaelasRsRrloa%ha ABREEEL BPLLt shaft

feChPfOCﬁlsaeaﬁaﬁﬁéctanguiA£sslsbnngatﬁd fb@htdd bA the end
one of the en rotor. .First

ce
2298 BararpBt SBLARGSRREL 4RoRld: ALSPERSR Lhop,Speond
aXiélaﬁgaﬂéﬂaEIGEnnse(EﬁgﬁfégZ)ela¢aﬁeﬂ|nasthheopp051te end

centra axi h .
13 ectRA ﬁ?3r§6$ é ﬁ%élggkg%nfe %ﬁoﬁaS§28§83t§gcglgt 18
spl otiehtéd 44 whdhii spoted ta ahSeﬁéﬁateﬁéﬁEatéba§léFr along

45 &Eégﬂé og)akﬁgaﬁﬁd ORx§he 9899§ét37eﬁ9 gHef 8e8t240 axis of
e ro e second el on ated slot is oriented at

rlgﬁﬁcaﬂéléﬁl%B ehafti f4r sPefh that Figstappfgsprend split
Maj gha8¥kS420anéxial, #ROERE 4z peeviouedpt mehtavhedof are

20 journalled in the end covers 13 of the chamber 12, are
arranged with one shaft coaxial with the central axis 32
of the chamber, namely first shaft 41, and the other
displaced therefrom, namely second shaft 44. The amount
of displacement is dependent upon the size of the chamber,

25 which is determined by the distance between the two
shafts, and the profile of the rotor. The sectional view
of the mechanism illustrated in figure 6 clearly shows the
offset split shafts and perpendicular block and slot
arrangements.

30
On rotation of either first or second shafts 41 or 44, or
both, rotor 15 is driven round the chamber by virtue of
the linear reciprocating motion of the slots over
respective blocks. The rotation of the shaft(s) and

35 simultaneous interaction of the split block shafts forces
rotor 15 to move round chamber 12 in sliding and an

eccentric, but controlled fashion such that the apices



second split shaft 44. Both the first and second split
shafts 41 and 44, which, as previously nentioned, are

wQ ewsnozloBerd in the end covers 13 of the chanmbePCAP201/001165
arranged with one shaft coaxial with the central axis
32 of the chanber, nanely firstyshaft 41, and the
ot her di?placed therefrom nanely second shaft 44. The
amount o IS ce j dept e
hestreRnEhe “FaReE phenkfs FRELGER apfgiqhdbetbdbaies.
between the two shafts , and the profile of the rotor

ThE ée%%ﬂﬂé: o¥' Oio&%zﬂﬁcéfnhﬁg‘ thbusibakedti Bight

flgure 6 C bg he offset split shafts and
peraegliesul the b@Rkﬁnﬁos?%§ 43 afferthvely tpcate the rotor

5{)8:ﬁitﬂﬂ?0£h§l5&ﬁ&hbéfrﬁit@raagﬁtgﬁaysﬁaf tRadlthe dPices 22 are
rot or i's un e c rtu
of ?ﬂ%sFFﬂéﬁ?drEE|g?%¥8V| enﬁPPﬁﬁ UPQEbSESP%t§LSVSEamber'
r _es'mleét 1y¥Beb! ptkshembelvesabtdoptoposheishaf thtohghodt a
simultaneous interac t C t
f or beolGEEpn 1 8hEEE LhEY, Btm PHrBRsLL vl E1SREY B o=
andfantbereapaced ﬁuomcbheredneqengspasﬁ gﬁcﬁhghapngﬁechamber
1 AP §§€%1 .15 - sweep the inner chanber wall 16 at close

clearances A's aresult of the location of the two
slots at right angles, the blocks 40 and 43

ef f peLhveky1l eeateilh@seehee Wi hAlE t:aeomhaﬂbﬁr om the rotor
accuracy so that

he
P ML katvanar obn FLREETY L 0% SadPRLA M BStuan Sigures 4,

t hegsghdebaaiiopb gagukeobs akr dngkeewtla p€vabiti on

15Where they are successively closer to or further
spaced fromthe adjacent part of the inner chanber

wal FighirguiledllustrBtek| ther stark P4l theeyevoilusaons where

thegh gt gr nak h&&@ﬁ& |§e@£ dbbiat into3a %&Qs%h%ﬂclosed cavity

bet ween f1 gures 4, back to figure | interv
of 45a with the rotor c1051ng the cgv1ty 25a to % %he

inlet port 34 and exhaust port 35. The rotor at this

20 position is at top dead centre. In particular, first
rectangular block 40 is located at the top end of first
slot 42, while second block 43 is located centrally of the
second slot 45, spaced an equal distance from the ends of
the second slot. Mutual rotation of one or both block

25 shafts 41 and 44 forces the slots to slide over their
respective blocks thereby eccentrically rotating rotor 15
in chamber 12.

Figures 2 to 5 show the revolution of rotor 15 and the

30 reciprocal sliding movement of the first and second slots
over their associated blocks. The inlet and exhaust ports
have been omitted from figures 2 to 5 for the purpose of
clarity, but it can be imagined that with a second
enclosed cavity 25 forming along the lower portion of the

35 chamber in figure 2 adjacent second lobe 21b, fluid is
drawn into the second cavity 25b through the inlet port

under vacuum pressure in enlarging cavity 25b.



Figure 1 illustrates the start of the revol uti on where

fluid has already been drawn into a first encl osed
w@2aws0Y1925a with the rotor closing the cavity PSHAUZ004/001165

both the inlet port 34 and exhaust port 3 . The rotor

at this position is at top deadigentre. In particular,

first rectangular block 40 is |located at the top end
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20 The driving means in this embodiment comprises only the
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driving block 51 disposed within an elongated slot 52 for
reciprocal sliding movement. Slot 52 is aligned along the
rotor’s major axis and extends right through the width of
the rotor. As shaft 50 is rotated, the slot moves over

25 driving block 51 to move the rotor eccentrically round the
chamber. The shaft 50 itself is off-set from the central
axis 32 of the chamber to provide a rotor displacement
relative to the chamber thereby creating enclosed cavities
of varying volumes.

30
This embodiment includes a guiding means to eccentrically
guide the moving rotor round the chamber. The guiding
means comprises two round guiding discs 53 projecting
inwardly of the chamber 12 from the end covers 13 of the

35 housing. Figure 12 best illustrates the projecting
guiding discs 53. The discs 53 can be either integrally

formed with the end covers 13 or can be made separately
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application. As a combined result of the offset shaft and

20 rotor displacement required to ensure the apices
continuously sweep the inner wall of the chamber, the
circular discs 53 are located with their centre at a
midpoint between the central axis of the chamber and axial
centre of shaft 50. Hence, the guiding discs 53 also have

25 a centre that is offset from the central axis 32 of the
chamber and that is also the same point as the origin 31
of orbit of the centre of the rotor. Specifically,
guiding discs 53, and the combined guiding effect of the
discs interengaging with the recess, are centred on the

30 orbital origin 31 such that the rotor is allowed to rotate
without applying any significant load on the guiding

components.

The constraint in movement dictated by the guiding means
35 combined with the block and slot arrangement produces a
precise conchoidal path of the rotor apices where the

apices continuously circumspect, in sealing contact, the



respective guiding disc 53 on the adjacent end cover

13. Since the circular recesses 56 are larger in
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t hecamriee seéh thatli thatlelock shaft 50 is itself mounted off-
20 centre to the centre of the guiding discs 53 and the
central axis 32 of the chamber 12 in order to attain the

desired path of rotor revolution.

Figures 8 to 11 schematically illustrate rotor 15 rotating

25 within chamber 12 which movement is driven by elongate
slot 52 sliding reciprocally over rotating driving block
51. Further movement constraints are introduced by the
rotor’s circular recess 56 being limited by guiding disc
53. As discussed with the first embodiment, the rotor

30 centre (at its central axis 30) follows a centrode 33
about an origin 31. The intersection of major and minor
axes in figures 8 to 11 (also applies to figures 2 to 5)
represents the rotor centre 30. The rotor centre 30 is
illustrated in figures 8 to 11l orbiting along path 33 as

35 the rotor eccentrically revolves in the chamber. It can
also be seen that centrode 33 of the rotor is

concentrically aligned with guiding disc 53.



by the configuration of the conbined guiding neans .
It is of course understood that the guiding neans may
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53.guiding disc 53 wear evenly and all points on the inner

20 periphery of circular recess 56 also wear evenly. The
reason for this is that both components have contacting
surfaces that match or are compatible, namely a circle
rotating within a larger circle. In other words all
points on the guiding disc remain in contact with the

25 circular recess for an equal amount of time thereby
reducing wear to a negligible amount, what wear occurring
being evenly distributed around the components. This is
not true of other incompatible arrangements such as a
circular member in a parallel walled slot where some

30 points on the member or slot are in contact with the slot
walls or member respectively for different lengths of
time, which will eventually lead to failure during

operation.

35 The block and elongated slot arrangements illustrated in
both the embodiments of Figures 1 to 12 illustrate the

shafts connected to a block that is rectangular in profile



The benefit derived fromthe guiding discs is that
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guiding neans. This elimnates all rotor tilt and
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of the rotary mechanism in different applications.

25 Additionally the near circular configuration of the
mechanism is the optimal design for a number of machines.
However, the shape of the mechanism can be modified if its
modification is more suitable to a particular machine.

The conchoidal path scribed by the rotor and the

30 corresponding shape of the chamber are a result of the
combined guiding influence of the offset shaft and block
in the corresponding slot and, in the second embodiment,
the circular discs at the end of the chamber covers that
are received in corresponding recesses in the rotor sides.

35 A change in shape of any of these parameters results in
changes in the shape of motion and path. The shape of the

rotor and housing profile may also be modified in order to



operation . The block and el ongated sl ot arrangenents
illustrated in both the enbodinents of Figures 1 to 12
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rectangular in profile- 2 0 - and that slides within a
correspondi ngly rectangul ar sktopy Fhe surface of the
bl ock and the internal surface of the slot are
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conchoi dal path scribed by the rotor and the

20 Unlike many known rotary mechanisms, both embodiments of
the present mechanism easily endure loads and are well
balanced because all rotational loads are evenly
distributed across the driving means. To further reduce
vibrations to a negligible extent rotating counterweights

25 can be used to effectively balance the rotor. Rotor
vibrations occur because the mass centre of the rotor
revolves twice per each rotor revolution. To counteract
this vibration a balancing mechanism is introduced to
revolve at the same rotational speed and at the same

30 revolutions as the mass centre of the rotor, namely twice
per revolution of the rotor and shaft. This can be

achieved by using a 1:2 gear ratio.

The balancing mechanism is shown in Figures 14 to 16 which
35 illustrates an embodiment of the straight shaft rotor
mechanism 10 operating as an air compressor. In the air

compressor illustrated in Figure 14 the rotary mechanism



correspondi ng shape of the chanber are a result of the
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bal dbsed B2cause all rotational |oads are evenly

di stributed across the driving neans . To further

reduce vibrations to a negligible extent rotating .
couBherhalaneingapesbapish FSmEFFé€F|@ep§1BQF&H8eWFH€ht 63

rot ghicROhQk a bore 67 that is journal mounted on rotor shaft
20 50 to rotate about shaft 50 twice for each revolution of
the shaft. Figure 16 shows that balance weight 63 derives

its mass from a semi-circular configuration below bore 67.

" Balancing weight 63 is screwed into weight gear 68 which

25 is also journalled to rotate about the shaft twice as fast
as the shaft. Weight gear 68 is driven by large and small
pinion gears 64a and 64b respectively. Large and small
pinion gears are co-axially fixed to one another on pinion
shaft 65. Large pinion gear 64a is twice the size of

30 small pinion gear 64b and together provide the 1:2 ratio
required to cause the balance weight to rotate at the same
speed as the rotor’s centre of mass. Small pinion gear 64b
is driven through drive gear 66 that is mounted on and
rotates with rotor shaft 50.

35
Driving balancing weight 63 in this manner allows the

weight to rotate in unison and counteract the out of
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the centre of mass of the rotor is very low compared to,

20 for instance that of a piston in a cylinder having similar

capacity.

The rotary mechanisms geometry is such that it reduces

mechanism vibrations, reduces wear, eliminates areas of

25 high stress and, on the whole, generally extends the life

of the mechanism. Furthermore, with the straight shaft

embodiment, the mechanism has only two significant working

components within the chamber, namely the slot sliding
over the block and the recesses moving round the fixed

30 disecs, thereby reducing the complexity of the mechanism.

The profile geometries of the housing and rotor can be

calculated for optimum effect depending on the application

of the rotary mechanism from an analysis of the rotary

35 mechanisms kinematics.
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20 produced by the rotary mechanism simplifies the design and
analysis of machines incorporating the present mechanism.
Such performance characteristics as volume processed,
delivery pressure and torque can be calculated as a
function of the shaft angle Figure 17 illustrates the

25 rotary mechanism’s sinusoidal function of volume as a
function of shaft angle #° in its application as an air
compressor. The simple nature of the mechanism and its
consequent simple harmonic nature can be expected to be
favourably reflected in the performance and efficiency of

30 machines based upon it.

In addition to the apex seals, adequate sealing technology
is applied to the rest of the rotary mechanism. In the
single shaft embodiment the circular recesses 56 are

35 suitable for accommodating round oil seals which are more
effective at sealing and easier to locate than non-

circular seals. The small size of the discs and



capacity . The rotary mechani sns geonetry is such that

it reduces nmechani smvibrations, reduces wear,
webkiosiozases areas of high stress and, on the whCI/ap2004/001165

generally extends the life of the nechani sm

Furthernore, with the straight ghalt enbodi ment, the

mechani sm has only two significant working conponents

wi t hi n_the chanber | ot _sliding over
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20
The effective sealing used with the present rotor
mechanism enables air to be compressed to very high
pressures even at low to moderate motor speeds. 1In
addition to effective sealing, the rotor coming very close

25 to the housing at top dead centre assists in creating high
pressures. This beneficially allows for a variable
capacity at varying speeds and high pressures. Most
conventional air compressors rely on high rotational
speeds to compress air to high pressures.

30
The uni-directional movement of the rotor within the
chamber, when used as an engine, effectively creates very
high turbulence necessary for quick and homogeneous
combustion of the fuel-air mixture. This effect results

35 in low emissions of exhaust gases.
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al s 1%& ghf Sige OénigﬁﬂéatOEe&o @rgaggrﬁﬂ eigﬁﬁéavgeal 80
Sea g grl ree nsi ons reaSing_t
theahnﬁbﬁaﬁpexaﬁa of a rotor 15. Seals 80 are 1ocated
against springs 84 inside longitudinal grooves 82 that are
20 machined at the rotor apexes 81 and are held therein by
button seals 83. 1In the embodiment illustrated in Figure
18 the rotor is rotating in a clockwise direction and the
seal 80 contacts the housing interior. This contact is
always positive in that there is always contact with the
25 housing, and during compression gas G enters the groove
thereby forcing the apex seal from behind to bias outward
of the groove and contact the housing. At the same time
the apex seal 80 also contacts the side of the groove to
prevent fluid from escaping around the seal and providing
30 effective sealing. This continual contact of seal against
housing not only provides for better sealing of the
chamber but also results in minimum wear of the seal and
housing. In this arrangement there are no abrupt changes
in the magnitude of the forces acting on the seals.
35
The “close to annular” design of the rotor housing also

contributes in effectively sealing the mechanism. The



operational efficiency of the conpressor. In contrast
this degree of sealing cannot be used on screw and

WO 2008/02pE conpressors which instead rely heavP€H/AGZ04/001165
very close tolerances and oil flooding to seal the air
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rotor nmechani smenables air to be conpressed to very
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20 housing.

In air compressors the rotary mechanism has no use for
suction valves, only suction ports. Suction ports are
always located on the rotor housing. However, fitting

25 discharge valves in the discharge ports can make the
compressor operate more efficiently. The discharge ports
can be provided on either the rotor housing or on each
side cover. For best performance it is important to
carefully select the positioning of the discharge ports,

30 with or without valves, with respect to the rotating

rotor.

Always exposing the suction ports to atmospheric pressure

produces a high volumetric efficiency, which is further
35 encouraged by the positive displacement of the rotor. One

benefit of having valves at the discharge port is an

increase in cooling by the fact that fluid continually



treatnment systemfor screw and vane type conpressors
results in high manufacturing and sale costs. Figure 1
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35

significant advantages over known mechanisms.

Taking as an example the use of either embodiment of the
rotary mechanism as an internal combustion engine, it can
be visualised that at top dead centre where the rotor is
substantially displaced towards the periphery of the
chamber (as illustrated in figures 1 and 7), there had
been a previous induction so that there is a fuel/air
mixture about to be compressed. The situation can be
considered analogous to piston movement towards the top

dead centre of the compression stroke in a piston engine.

A portion of the periphery of the rotor may be relieved to
provide a chamber which may, at this position, be
effectively located under a spark plug or other ignition
device. Also, at this position, either the ports into the
enclosed cavity of the chamber may be covered by the rotor

itself or valves associated with the ports could be



A benefit provided by the circular or conchoidal path

of the housing is that it doesn' experience problens
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extraction of the exhaust. In such an arrangement there
20 are two pulses of two-stroke power for each revolution of

the rotor.

It can thus be seen that in the two stroke wversion, the
engine is of high efficiency compared to a piston engine

25 Dbecause of the frequency of power strokes.

It will also be appreciated that the slots and annular
recesses make the rotor effectively hollow, and as access
from the interior of the rotor to the end covers may be

30 achieved through the slots, or through apertures, for
example, apertures adjacent the slots, it is simple to
lubricate and cool the engine of the invention simply by
passing oil into the centre of the rotor. Alternatively
one of the shafts may be made hollow, so that the rotor is

35 partially or completely full of oil, and returning the oil
through one or both slots or the apertures, and thus there

is good heat transfer from the rotor to the oil. The
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extremely beneficial when considering the overall
20 efficiency of the mechanism, particularly when exposed to
air such as when embodied as an air compressor having

cooling fins.

Whilst the operative components of a rotary engine have

25 Dbeen discussed, without going into specific mechanical
construction and operation, it will be appreciated that
the same arrangement can equally well be used as a
positive displacement pump. As the apice of the rotor
passes the inlet port at a position where the volume

30 between the rotor and chamber increases, fluid at the port
will be drawn into the chamber. On further rotation, as
the lobe of the rotor moves closer to the inner wall of
the chamber, the fluid is placed under pressure and can be
delivered under pressure from an outlet port correctly

35 located. Again, when operating as a pump, there are two

' pulses of fluid for each revolution of the rotor, thus

giving a high order of efficiency as a pump.
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materials such as cast iron. Where weight is a
20 consideration lighter materials and composites may be more
desirable.

Sophisticated electronic controls are not required to
control and maintain this mechanism. In terms of

25 compressors, many known machines use monitoring and
operating controls to control heat, moisture, air/oil
contamination, motor and “air” speed, vibrations, oil
supply, humidity, and the like. 1In its simplest form the
present mechanism embodied as an air compressor requires

30 wirtually none of these controls, save from a standard
air/pressure switch to cut power under certain load
conditions. Auxiliary controls may be considered in
larger compressors having higher capacity but any such
controls would be standard and easily obtained.

35
Whilst in this specification the rotary mechanism and its

operation has been described in its simplest concept, it
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a

andm? PBVEY &80Pfﬁ per fof RERAC eﬁﬂfge &Rt PRIePFE"
benééScrabedhbutcaneldppangnthboothoaélskiiledehnytbé art.

{ NepBECUROLSTL PRAL! EbE L¥nbbEmEYPRSCd: Aed & Blitlurator or

d as an air conpres havi ng coo
Vini faelt hajeptiani s¥stenpenechequdred.rotary engine
1chave been di scussed, w thout going into speC|f|c
mechani cal constructlon and operation, it wll_be

appreearRBlifatirRe Lakethe, ﬂﬁ%ﬁ%n?eﬁﬁﬁnéaﬂahﬁyemBF?n
be deedribed ab6vEl veFrdrshbacdstailpofpthdset branplee and

of the faLor es the ort a position where
hegvﬁFuﬁﬁ Eggﬁggﬁstﬁ@er%?graegﬁr%ﬁg i ncr eases,

f|UId at the port will be drawn into the chanber. On

§Uf&ﬁ5frsesgg ﬂEchQﬁléﬁefigﬁs ket bg éﬁtgiﬁ ¥€§r ip that

closer tot I nner he chanber
pl aee@pragerdpréssore haduead be BeRi thecWeghaaism as a

pregsuse.from aaceubl et tppel 68reeailyekpsalieds A8al Bind use

when o erating as a there_are two pul.ses, of
{1 QFith oFBeEHtAEY PRERBALER-  ERPBEoFRCLREE Steam or organic

fluld Rankine cycle engines, Stirling engines, liquid
20 refrigerant expansion valves, air cycle coolers, pneumatic
starters, natural gas expanders, heavy metal pollution

cleaning systems, and the like.

The concept of the rotary mechanism is useful from a micro

25 level to a macro level. On a micro scale the present
rotary mechanism exhibits excellent characteristics for
micro machinery. For example, the same rotary mechanism
concept can be used for a micro engine as well as a
standard full size engine. Its simple, planar geometry

30 and few parts (there are no gear mechanisms) means that on
a micro scale the rotary mechanism is relatively simple to
manufacture and operates with minimal maiﬁtenance. Rotor
sealing even on a micro scale is effective because the
sealing of the rotor tips is always positive against the

35 housing. Effective sealing is critical to high
performance. High compression ratios, even on a micro

scale, are easily obtained producing effective compression



giving a high order of efficiency as a punp.- 31 - It
wi Il be appreciated, and as briefly nentioned earlier,

wo b@spznosd cul ar | ocation of the ports and the REI/XE3004/001165
if any, and, indeed, the valve types, can vary greatly
dependi ng upon whet her the nechegismis being used as
a rotary engine or as a punp, and the particul ar

Cond £1$E$ﬁ2nﬁ%% o&”éﬁe%hﬁggd isig ﬁgcggergéfne.

Al s6° tShis ng used as~aro
engi ne, dependi ng upon t he desi gned speed of rotation

of +he £OGL 'mé@ﬁgﬁ?ﬁﬁtiéﬁdgf1£§él€°£&s §€£5t36w1th many

deS|gned to provi nost effective induction and

exhEeses apft fuel cfurleding avidsroepecrndi okhanad . r obgr 2
SWEQQ@@1§£7EHéCﬁééﬁHhiyhﬁE&ﬁEﬁéﬁm&&éht§|BﬁékaQEYa&lGéry low

a riate mate It ,does not require a
sopﬁgg?gga?%ﬂ E?E%eé%g#o?Pﬁ%ﬂﬁfacturlng t he housing or
any finishings . The nechani smcan sinply be nmade from
rlals such_as.ca t
cordh A iefsh pRgAFoihe .t ePory SREERIRLE cbf Be dosjgned as
rmren déesteabad co@phtsw cengine| ext pther ﬁbnidoespanelon
JJFOthESE'Eﬁgtt9scgﬂﬁﬁ9£aﬁégugﬁt”&Qb&bi@'Sf”Bﬁgﬁgtiﬂb as an

In terns ressors nown nachi nes use
nnne%%¢tﬁgcahdgeaerat9ﬁg d%ﬁtP%@%ng gBhtrblenmagnets in the

i $6868, aﬁ&régihscﬂﬁtﬂﬂénﬂét@ﬂngnﬁﬁoéléﬁﬂrléa1 generator may
speed, V|brat|ons o] $ % hum dity, and the |ike.
gﬁ SR

In ??slg?ﬂﬁP8§? ?GrﬁP Re t™fechani sm enbodi ed as

an air conpressor requires virtually none of these

1202l B0 Vemééﬁ fsﬁtﬁﬂgﬁ 9t§d§§9é3§§£ief8¥‘£§$9t°

cut “power “under aln con ons . AuX
concompseﬁayobeopensu dpredssibibi yéescofipbeingr fueled by

havaagubsﬂhgascaﬁaChyarbaénanymﬁacboeggyrﬁgéh£augﬂ H8s great
standard and easi | K bt al ned
potential as a hydrogen engine because it lacks hot spots

and exhibits excellent cooling.

20
The mechanism’s cooling characteristics can be attributed
to: its large surface to volume ratio; the fact that each
charge of air is positively displaced around the full
circumference of the housing chamber; the air intake is

25 remote from the discharge valves and is continuously open
to thereby remain cool; with the valve on the discharge
port the compressed air is quickly discharged to the tank
to prevent leakages or back flow of hot compressed air
back into the compressor; oil paths are provided inside

30 the shaft for additional cooling; and unlike turbines and
screw compressors, the mechanism does not churn or shear
the air which would otherwise cause kinetic energy and

heat the air.

35 The rotary mechanism finds great benefit as an automotive

super charger.



VWhilst in this specification the rotary nechani sm and

its operation has been described in its sinplest
weeonwsep33it- 32 - will be appreciated that, |iPCHAU2004/001165

practical mechanism there can be variations , which

woul d be clear to one skilled-izythe art. Al so, the

fornms of fuel systens to be used if the nmechanismis

usedt agi Bl rebahidengtoedhtyecpapsohsenkipied hadthet art of the

are_apparent to those skilled in the art._ For exanpl

t heirventienr thatepapg BPEhEFCRtLgRELRBY oPSoPades HaFhout

I nj LOpn: Sy S agy, Leguk : | hgakyan ion.

{ ne Bt Rl O B o ReOpE b invehtion
Further detail of these exanples and further exanples

are_now descri bed., Th otary necghani finds use as

%n ﬁPr%%%tﬁ aims; yaic o%ﬁiggﬁean i?nciﬁgbgrﬁgs B run

t heq@Beh@ptL8Bhas£a LBt QhvehBiba(t erbbptypisrel theUiBntext
expanders can find use with the rotary mechani sm

Thezeanhteadetbesuiser dBeghni @xXPrara RanEragec Pl Becessary

engizrtlefit:a@g.jl:{;l I Eﬂe%}gk eacom%iﬂgéd Bgf (rhggg.@ﬂ)ns such as
expansion valvés, air cycle coolers, pneunmatic
St artemprisaatusel “gampeipangtr &s, ubedvinnmehalinclusive sense,
ol lution cleaning systens, and the |ike, The concept
1£f %hs-r6?aﬁpeﬁéénaﬁ¥§n9F§Sﬁ§8FuP ngﬁ1§tﬁ$850 F@&&Eas but
to ﬁoEBEBOPks&theCQha gkegenaeabe bh8iRABHERE Eokdhkr
mechani smexhi bits excellent characteristics for mcro
macBeatnyesFon wazaphe, emhedingntsorfr Fheedhasnsdon.
concept can be used for a mcro engine as well as a
standard full size engine. Its sinple, planar geonetry
and few parts (there are no gear mechani sns) neans
that on a mcro scale the rotary nechanismis
relatively sinple to manufacture and operates with
m ni mal mai nt enance. Rotor sealing even on a mcro
scale is effective because the



sealing of the rotor tips is always positive against

the housing. Effective sealing is critical to high
wpegosoeryance. High conpression ratios, even onPEI/AU2008/001165

scal e, are easily obtained producing effective

conpression- 33 - ignition conbgstion when used as a

m cro engine. The rotary nechanismlends itself to

operat ecuains nBRyIRoNGETRE TNCENTDONUAREgABYgORGEWwsand

et hanol . As an engi ne the nmechani sm can be made to

operate at very |ow speeds and very high speeds . On a

macy o scahgn%Qg O} A% a8 GhA Rios ?Eggg e desi gned as an

i nt € nal us on engl ne or UId expansi on

not or that hesusing defdainby acsphsitendfiadigr aminu] axs enclosed

an ectrical, generator. By. placing suitable nmagnets
In #@m?%?ovl danFPgan %ﬁg “housi ng an el ectri cal

generatOra”%&obiobﬁc%&ﬁ&b%&&@aﬂnkgtbﬁeh%ﬁgh@eoﬁpﬁélng side
rotary mechanismw th its potential for high

confreesi andopehongptpdinabi prifcbebvepni agirgsl of bhe rotor;
natural ggs 19eh¥ﬂ %Q?guggEQtﬁﬁ alch ”%%E%@ E%%ﬁ?e the
great potenti rogen endi ne because 1t
hotr6ﬁ6£Seaﬁdnexhc5119 withihebhecohaimbgr Ihesuch a manner
mechani snj cooling characteristics can be attribute

1G o: thet FheqrPitpfacentinyoratE FUerB; the Fﬁﬁ?rtﬁégl thereby
each, cheifg QhvatielSpReabbhVeh¥ndispbagad 2hauifnbRewall of
full circunference of the housing chanber; the air
|ntauecess;eabyelﬁcnﬁashegdaadhdegeeaahngsvehumes, and

cont i nuousl pe reb [ e
val ve ons?ﬁéegi ﬁﬁ?ggngo?f fhe c am%ﬁe sgpply and
qui gkk¥hdik§ehargetiuia iheot ehé &avatﬁaent | eakages or
back flow of hot conpressed air back into the
13 onpress¥persin pRenzokrE HFoFrBERETLRY & rRE2ERAf t
foreéQQhEkQBéﬁﬁgOSL'Eﬂe QEﬂvH”LhKEttH%bhnﬁioéﬂdaﬁ&rEﬂbt
conpr essors, mechani sm does not churn or shear
reciprocating arrangement and by a second supporting means

to cause a centre of the rotor to follow a circular orbit

in the chamber.

20
2. The rotary mechanism claimed in claim 1 wherein the
second supporting means is a guide that assists in guiding
the rotor’s path during rotation.

25 3. The rotary mechanism claimed in claim 2 wherein the

guide is located on an end wall of the chamber and engages

with a side face of the rotor.

4. The rotary mechanism claimed in claim 3 wherein the
30 guide is a circular disc located at, at least, one end of
the chamber and that is received in a corresponding but

larger circular recess in the rotor side face.



the air which would otherw se cause kinetic energy and
heat the air. The rotary nechanism finds great benefit
W@sg00a/02183 onot i ve super charger.- 34 - 1t w | |PGBAU2004/001165
understood to persons skilled in the art of the
i nvention that many nodificatiofg 1y be made w t hout
departing fromthe spirit and scope of the invention.
In ghe cl @hgsrybiheh habhawisndcipihba pheegdifg4 wherein the
description of the invention, except where the context
r equirewlax heeoese twethe reperessifanfaagehas its origin at
necgssary_inpligatd on word "conprise" or
vareg?i %% Suc faéhec%%%$$ées" or "conprising" is used
in an inclusive sense, i.e. to specify the presence of

the stated features but_not to preclude the presence .
or @editi EheoF°FaF¥h@Pc¥’é&t1§F‘e§RPFrm€Qr P8u§1é|+5‘o§i H&fﬁ‘?m the

of LOveat L1100, = - a4, T i
TVERTHR S BE R T BT ara chechantopenteal axts
conpfi shagchamberisi ng defining a substantially annul ar
encl osed chanber with an inner wall; a two-|obe
symetrical rotor having opposing side faces and a
| ongi t udi Pk 2¥tarheneeBandRinCeladhedn@nr @li@bin & Ghierein the
shaft supporting the rotor to rotate the rotor
10ecceemtreapf ythe t giide hdisaakbetoratedcnigvanhetveRyt the
the apiegs RIL 8F OURLY cHURERY ! Fﬁg' Qﬂeéxwﬁh' cbfigkeb¥s the
creafing cavitles between eac obe and the 1 nner wal
of duicesshafty increasi ng and decreasi ng vol unes; and
spaced inlet and exhaust ports for the supply and
di scharge of fluid into the cavities ; wherein the
rotgr i s sHRPRbELEy! AebBbal @meed@ieldCahl ¥1aAm @€ wherein two
drive shaft by a block and sl ot reciprocating
1%r rgnideedisaadabg provided, sappopti agcheghamber end, and

wherein the discs are receivable in corresponding circular

(6]

recesses located in each side face of the rotor.

9. The rotary mechanism claimed in claim 4 wherein the
20 housing and rotor geometric profiles can be calculated
from the diameter of the chamber and the shaft offset

distance from the centre of the chamber.

10. The rotary mechanism claimed in any one of claims 1
25 to 9 wherein the shaft is a single shaft extending through
the rotor and chamber, and supports thereon the block of

the block and slot arrangement.

11. The rotary mechanism claimed in any one of claims 1
30 +to 10 wherein the elongate slot is oriented along a

longitudinal axis of the rotor.



to cause a centre of the rotor to follow a circular
orbit in the chanber. . The rotary nechani sm cl ai ned

WO pooslozioas 1 wherein the second supporting neanBCT/aU2004/001165
gui de that assists in guiding the rotor's path during
rotation. 3 . The rotary mechamgpraclainmed in claim?2
wherein the guide is |located on an end wall of the

chagwer agfecpgagdey Mbbhadishdelhamedolint Beaifl O whérein the
The rotary nmechanismclainmed in claim3 wherein the

gui slecénd ssuppexting dheens otat 2dsaeondtbleakt andnalehd

of the.chanber and ' ' in a.c (oJeTof

puc ParBEroerrad Srt et HhGREECS, Bn s ELLGRACRELYY snace.
5 . The rotary mechanismclained in claim4 wherein

the circular recess in the rotor side face_has i%s .
Soriy®n at ThReTeEREY cMEFRRRASPoLIpImedTin £ipipm 12 wherein the

mechanh 58 5] S: e d Ns £ 81 M Paibi&heh B iQe:_nssaff&éE&hgf t he

guide disc Is off-centre to a Central axis o
chapbependidubarly aky hleehfibrsin klofkeandnstohi argangement,
wherein the_centre of. the.quide disc is located nid
bt TRBtRRCELERY (105K BUSTSIRE SHARBIRURAG 4R BgtaNCed along
Centh€ Déngheudind® skdétof thdhgotékary mechani sm
claimed in claim4 wherein two guide discs are

10provi ded, one at each chamber end, and wherein the

di s are cej €.l : LES ' SiLr 1 in th
recilsos TRECFRYARY nblnalicho pIThEY Tl Gad 12 wherein the
r ot i ystreahdnsseond adnive i shafhsnedtehdr etnhot bhe chamber from

housi ng and rotor geonetric profiles can ge cal.cul at
froﬂPP%%lﬁ?aﬁ% %r°gft€%e£8ﬁ§ gr e ﬁdafﬁea ﬁg??do?§§%igy off-
di st@pcerbhosnd hensentre of the chanmber. 1 . The
. rotary mechanismclained in any one of clainms 1
5
15. The rotary mechanism élaimed in claim 14 wherein the
axial centre of one shaft is aligned with a central axis

of the chamber.

20 16. The rotary mechanism claimed in any one of the
preceding claims wherein the centre of the rotor moves in
a circular orbit whereby the centre of the orbit is offset
midway between a central through-axis of the chamber and
the axial centre of the first drive shaft.
25
17. A rotary mechanism comprising:
a housing defining a substantially annular enclosed
chamber with an inner wall;
a two-lobe symmetrical rotor having a central
30 longitudinal axis between apices of the rotor, the rotor
being disposed within the chamber so as to eccentrically
rotate within the chamber in such a manner that the apices

continuously sweep the inner wall thereby creating



to 9 wherein the shaft is a single shaft extending
through the rotor and chanber, and supports thereon

wo b@sotiwak of the bl ock and sl ot arrangenent. HRCT/ATUR®4/001165
rotary nmechanismclained in any one of clains 1 to 10
wherein the elongate slot is orggnted along a
| ongi tudinal axis of the rotor.- 37 - 12. The rotary
mecbagigies! BetRdehnesbhi Iobenhndeikhet ieneecealll of
supporting neans is a second bl ock and, sl ot )
r ecPBFEEREFLNgLYEr LRAERAEARINBHF S8cER2givE YAGUHPPy cWheTein

shaffe }gﬁolhgsrﬁéﬁg¥egegﬂaai§ﬂh@kaggﬁgnaﬁn§|€hgbﬁ§h at least
wherern the secon ock and sl ot arrangenent is
nmouochedepdr pEntheuthainperp the thaft bhoriingdasfdrst guiding

arrangenent ... an he fjrst. block,and_sl ot arrangepent

§s B Eﬁtaﬁf&PﬁagLYhﬁ #EﬁaktﬂaPﬁ§F3a§P§ 5pCIREOFEL povement
1 . rdhatiobaky SRCBABh§ALEHAENBE 1Bca&kadmor2thaeksidr,

the first and second drive shafts extend into the

chawherebryotthepbderkeanddshaftt RAlRYuprgegrgnirdc rotation
al i gped, ax| ,off set fromone another . 15. The
rotggygﬁgckghfgﬁ1clained in claim14 wherein the axia
centre ofspawedhilet samd i etieansit (ot efidr athaxsepply and
the chanber. 16. The rotary chani,sm cl ai red i n any

1Gneddecpregpr efeltHydc LBFRs tRAFBVASERE cBAfr e of the

rotor ”Dvgssééb@dgiﬁﬂ&ﬁ REDhE VHEE eDYtd PEcEE VL €h Ofhe First
the orbit is offset mdway between a centra

t hr gugtingi meshst he ghidsethgngothe ardaensumer &hef apices,

the first drive,shaft. _17. A _rotar c | .
conﬂ?F%Pﬁg?pgrﬁgﬁgphgaagf%ﬁiﬁﬁgalgﬁﬁs a%??%ﬁF9 gﬁﬁ& gF with
enckhsednabanigliwkebhcatsenaceentlre; of the- koler to follow a
symetrical rotor having a central |ongitudinal axis s
1et FAEFUABFCOTPEE LRethEt GhambRe r yhgrein the second guiding

means is centred offset to a central axis of the chamber.

18. The rotary mechanism claimed in claim 17 wherein the
second guiding means are components structured to have

20 matching contact surfaces such that contact loads are
equally distributed along inter-engaging guiding

components.

19. The rotary mechanism claimed in claim 18 wherein the
25 second guiding components comprise:
a circular guide disc mounted at, at least, one end
of the annular chamber; and
a corresponding circular recess on one side of the
rotor to receive the guide disc, wherein the recess has
30 its origin at the centre of the rotor and is larger than
the guide disc to allow limited movement of the rotor on

the disc.



bei ng di sposed within the chanber so as to

eccentrically rotate wthin the chanber in such a
worennee19shat the api ces continuously sweep thePCTIABR004/001165

wal | thereby creating- 38 cavities between each | obe

and the inner wall of successiwyy-increasing and

decreasi ng vol unes, wherein the rotor is nounted on a

shadd . exipgledirldalry Gle@hai gt adlaiteel 6l dfaihd9 wherein the
chanber, the shaft carrying a first guiding neans

defeemtreyof theouidrribiciis PEETeeRtEs FR\Rnefptral axis
relative ta an elongated slot |ocated on the rotor,

whe? b§h?réb?#%%£'and shaft allow for eccentric

rotation of the rotor; spaced inlet and exhaust ports

for the supply and discharge of fluid. ntq t.he .
Scav?}i es ThehFofadd W%@ﬂ:tﬁnh d’]rPe‘é'?E‘P tlﬁ’athim AL pherein the
Wit Dof e f &£ SEngUgei 8 dBa8SiL0185hHed! Hedway ObeBR€en the
ensure fhe api ces , during operation, are in

conténtoal sxhsiof thatcbamberhanfdeapnpiiaharentge of the
causge 9 centre of the rotor to follow a circular orbit

in TR Ehanber, wherein the second guiding nmeans is

centred offset to a central axis of the chanber. 18.

The rotary nmechanismclained in claim17 efenf Hﬂg in t
10sec@d guihe P AKh PeFhanicip ghehied 13t Gy 13 whRgsin two

natéP%gg SQELQCLrégﬁgﬁgfaeavchnéhak eaBhaghahBagsealS and

equ distribute ng Inter-engaging guiding ]
conpheeeis thé9diFhs aveargcebvhbihesincearnedppnding mircular

18 wherein the secqnd gui di ng.gonmponent nprise.. a
ci r EBFEF ST 8°ﬁ§§8 MBuRtE gf?eg?aFSagi,%gﬁergﬁgréf
t he annul ar chanber; and a correspondi ng circul ar

recess on one side of the rotor_to receive the guide .
15di 523 - wheFles rretRry dechamibsm | ¢Laypeqi 1 of12He tinyherein the

of Eﬂ%f%oﬁgraagﬁngie'QBQ%E EQ@Qnding through the rotor and

supporting a block thereon.

24. The rotary mechanism claimed in claim 17 wherein the
20 elongate slot is oriented along the longitudinal axis of

the rotor.

25. A rotary mechanism comprising:

a housing defining a substantially annular enclosed
25 chamber with an inner wall;

a two-lobe symmetrical rotor having a central
longitudinal axis between apices of the rotor, the rotor
being disposed within the chamber so as to eccentrically
rotate within the chamber in such a manner that the apices

30 continuously sweep the inner wall thereby creating
cavities between each lobe and the inner wall of
successively increasing and decreasing volumes, wherein
the rotor is mounted on a split shaft system including a

first shaft extending through one end of the chamber and a



the guide disc to allow limted novenent of the rotor
on the disc.- 39 - 2 . The rotary nechanismclained in
w@b@se®3 wherein the centre of the gui de di SCPCHAU2004/001165
off-centre to a central axis of the chanber. 21. The
rotary nmechani smclainmed in clagon 20 wherein the
centre of the guide disc is |ocated nidmay bet ween t he
central axj the ¢ AN [ n 0 he .
chapplond biaft $aFenihaCnaBtoRT HAK BrnEanLhe, Tk Baret
wheshafitt epryviog di §erstrblprbvindudtednfont regéprocal
ChagBeLné ge r@0geYOEr €bNa tEgrghseioa%,sgaac.e,us@bltﬁalcn15
correspon circul ar _recesses | oca I'n each
facereentﬁé abpae ths. lopgitsfarylna&hanPEnthparpEQ=inthe
5l aéabézd\l\eﬁagtncabgyihgf b k&candi meeksﬁ\aﬁhteat gegi ng
throug theﬁéotor and sugﬁértlng a bl ock the % 1
TheTPELBFIRERARFERPE| SPRBELTR ParnPeroRRcPAPRORRE S1ot
eIoagﬁéﬁté&operpeﬁdheﬂlaﬂlglongthbefhaeglbmdtmahharesn the
2 h md
houBtRGFARRd: fBag B, BLitk, FBE 4BLEH I ELE LMo Tor the
chanbeormﬁohCQHSEnﬁecem&rB of ths robersgentoldilow a circular
1d ot QEbE@ViﬂgtﬁecéﬂgﬁlﬁErl opgit ydhaabraxhs éstt%eaemg
apices of the rofor, thé rotor_ being disposed withi
theSEﬁaﬁﬁ§+V§§Ya§°FBeeP¥eﬁPPPCBFP?krGPQtéhﬁﬁFhlﬂnéhe

charrber dpSakd ﬂzm@rﬁdtémaﬁbe PELESSECHNEhS USSP Yy and
ﬁg g |nne% g@ hereb¥hcreat| g cavities between

eacHiLPEBRTERIST nELPARF PRI FPST CEYAE §8ivel y

i ncreasi ng and decreasi ng vol unes, wherein the rotor

19 S BBUNt 6h ONr e} ihe SR L s YE1 ST A CI MU 25T Sherein the
shaft extendi ng through one end of the chanber and a-
40 f£irst and second shafts are aligned axially offset from

one another.

27. The rotary mechanism claimed in claim 26 wherein the
20 axial centre of one shaft is aligned with the central axis

of the chamber.

28. The rotary mechanism claimed in claim 25 wherein the
centre of the rotor’s circular orbit is offset to the

25 central axis of the chamber.

29. The rotary mechanism claimed in claim 28 wherein the
centre of the orbit is midway between the central axis and
the axial centre of the shaft that is not aligned with the

30 central axis.

30. The rotary mechanism claimed in any one of the
preceding claims wherein the rotor apices are provided

with positive displacement seals located in grooves at the



second shaft extending through the other end, the
first shaft carrying a first block nounted for

w0 ewb2198R|I novenent relative to a first el ongetBAUSI08001165
that is oriented along the | ongitudinal axis of the
rotor, the second shaft carrylngg a.second bl ock
mounted for reciprocal novenent relative to a second
el opgede Shotef' tREECLoREIREBEETY| 86hYate the Lhhst wall.
sl ot, wherein the blocks and shafts allow for
eccentric rotation of the rotor to cause a centre of
the,yotor,,to fallow a gircular DLty t .
t he3 bad T&e 15645k cl)'Fe%’ealuhlglg ngu%lga[elgﬁsél% ellqi/ %ﬁg%%}é‘%ﬂen’n the
bl oskaBodabbadpringdbsaseadseéalet and exhaust ports
for the supply and discharge of fluid into the
Scavities . 26. The rotary mechanismclaimed in claim
25 yher Cihd %@#h@&?ﬁf&@@xéﬁ@é& Si &L Bk BWEUvherein
axial y oftfset tromone another. 27. The rotary
nmechtmidninl| theedavitieai ais2Bewhbtted theenkexnl tbengreoves

of on haft | al i ed with the central axi of the
chaﬂ%gr 9r§%.Léﬂes?%gﬁrﬁgﬁégﬁgn?§ﬁ1%P%?ﬁega#i‘clain125
wherein the centre of the rotor' circular orbit is

offset to the central axis of the chanber. 29. The . .
10rot 38y ndemanhine | QmRER NG | Hhen DHEAHIE MeFhaHesm claimed in

cen t i 1. ' c r '
ancebf Shs; SF Eh2 bebSelh U AphUPRRe LS TRHL! finclihS
Wi t brahefees| rekpands, SompTFassesiacy imteanaliy combusts a
claiped._ in any one of the preceding clains wherein the
rotﬁ}uﬁﬁices are provided with positive displacenent
seals located in grooves at the- 41 - rotor apices
that continuously contact the inner wall. 31. The
15 ot 3ty néearotaxy mechpnisk|aladmsd vieranh er of the

preceding claims wherein the rotor profile and/or the
chamber profile is modified to suit specific mechanical

parameters.

20 35. The rotary mechanism as claimed in claim 19 wherein
the shape of the guide disc and/or circular recess is

modified to suit specific mechanical parameters.

36. The rotary mechanism claimed in claim 34 or 35
25 wherein the parameters are an increase in clearances,

change in flow rates or a recessed combustion chamber.

37. The rotary mechanism claimed in any one of the
preceding claims wherein the chamber profile is circular

30 or conchoidal.

38. A machine comprising the rotary mechanism claimed in

any one of the preceding claims and a balancing mechanism



seals are spring biased seals . 3 . The rotary

mechani smclainmed in claim30 wherein fluid in the
W@200502133 i s permitted to enter the grooves aneCEAUN®4/001165

seal s against the inner wall . 33. A machine

containing the rotary nechanism£laimed in any one of

the preceding clains wherein the machine transfers,
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34. The rotary nechanismclainmed in any one of the.

pr deeehaRidMai ms wherein the rotor profile and/or the

chanber profile is nodified to suit specific

nmechani cal paranmeters . 35. The rotary nmechani sm as

cl ad39red iTheC maichibe wWieriged time cﬁ]a‘p;e Ko’ WH&regui dthe balancing

disc and/or circular recess is e

oo p IRt TR T EAT S (AT aFEe cFEcio8Pes s ToliFjon of the

mechgpbsm clainmed in claim34 or 35 wherein the

paraneters are an increase in clearances, change in

flow rates or a recessed conmbustion chanber. 3 . The

rotary nechanismclained in any one of the preceding

cl ai ms wherein the chanber profile is circular or

conchoidal . 3 . A machine conprising the rotary

mechani smcl ainmed in any one of the preceding clains

and a bal anci ng nechanism 42 - to bal ance the

novenent of the rotor in the rotary nmechanism 39. The

machi ne clainmed in claim37 wherein the bal anci ng

mechani smrotates at two cycles per revolution of the

r ot or



