APPARATUS ADAPTED TO PERFORM AS COVPRESSOR MOTOR PUWP
AND | NTERNAL COVBUSTI ON ENGA NE. TECHANI CAL FI ELD: This
invention relates generally to a rotary apparat us,
adapted to perform as conpressor, punp, notor
metering device or an internal conbustion engine and
nmore particularly to a radial vane type rotary fluid

AP'T@'II@IATUQ APUS O 1R CUOMPR " PUMP
A. E USTRmﬂmmﬁinGEmeen the vanes is used
OBJECTI VE OF THE

to achi eve thernodynam c gas cycl es.
I NVENTI ON: The obj ective here is to achieve a typical
TEGIFANYCAE FIELDR conventional internal conbustion
Wg;nes onpressor etc, using parts described further
LETRRS aé‘?%cge%l%lm ‘t‘OaﬁliOéhﬁ)@ apparptus, pdaptadgo aptﬁmrammpressor
pulﬁ;bé@ﬁbtbﬂﬁéteﬂlﬂg deHidR 0P 2 thémél %oﬁgﬁy’cﬁx Engifll Idd {nf grglc?rgtp Jtcu181;1y to a

@gc es urln its opera1
radigh vanef bpg thelrysﬂuldlhmldiglg @&maﬁara&iem&@lﬂ)y Bk $eves fitted with
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conpressor;

lsusaaﬁteadaéveamm&ynaﬁﬁb@agyaes_conpr| sing of two identical
vanes, two hollow cylindrical sleeves, hollow

cylindrical liner, cans and associ ated |i nkages,
OBIRCPIVREOF THRINVERTIHIGh and braking arrangenent;
sal d vanes are n to the curved surface of the

[
Thes phjestive, heroris ipandhiayn ®appicall g eycls us hint batveitival diemal
d,surface and at one of

conffich Mees bouThSE Gedehen gt (P et “hai © of the
The\parte ‘and sheirf @cmganeait i des appatudis Suble tifh YENGoSsiNB G0 a8ive
fitted with vanes are pl ace acent

said.en adj
diffg %t%ai‘ ﬁ?lesxig’ﬁég it QBSTAtiGN, Py noypmsrtad asst efeam &Aﬂowexﬁah@mg
devigg;e di splaced from each other by a defined angle at
all tinmes; said sleeves so placed that their axis, the
one passing through the center of their end surfaces,
SUWW%;@IME@&\JCUYVGd surfaces where the vanes
—are attacl 1eeves, is such that it allows
A rotapy appamhux)ﬁdaptad tagpdaenis, \t@ﬁpreﬁﬁ)ﬁj pﬁh?ei‘ﬁ%tor aberdting ﬂﬁnce or
ner al ong with

an 108l Bib3iti08 spelE omiyishis o6 S0 OB BoURE, v Bl FHienrige
1 il 188G

ottt oS08 A S A

and lﬁ%ﬂ% aprpRgerRenty spid vanes gredfittedastodhe cukwed hla‘fasa iofl the sleeves

one Y2AE bR %&Uheslée% "Eﬁ%r {h351n8 §addiGd %aﬁ%f th HeQyet 49 %1'{% opnd at

chanbers and osure IS sea from spac
one of flee ends bHeashesleevmindutive way that half of the vane’s surface protrudes out

of the sleeve’s end; and the said ends, fitted with vanes are placed adjacent, with the

vanes angularly displaced so that said vanes are displaced from each other by a defined
angle at all times; said sleeves so placed that their axis, the one passing through the center
of their end surfaces, lay on one line; said curved surfaces where the vanes are attached
on the sleeves, is such that it allows rotation of the adjacent vane and sleeve, about the
said axis; a liner is provide; said liner along with the sleeve surface to form an enclosure;

said liner’s inner surface is contoured along the path traced by vane edge while rotating
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sl eeves, are coupled and uncupled with. a shaft by
means of coupling arrangenent actuated by cane; said
cans are placed on and, or driven by the sleeves; said
cans actuate said braking arrangenent such that each
vane is held at a predeterm ned position alternately,
and the vanes are free to rotate through an defined

abdtthe s@ll beisNAl Bl dhes S thCaPerRldsQ0S: dﬁgﬂﬂn‘%ﬁ'@ﬁé 18 m‘g) two

rotate S|nu1taneously t hrough an prede angle
scigd ichagbers gad gnejpmrdris sehled Hronh epacem ewstside dhs emiarsaree daid two

R L YN L —

acfupigd byegsings; |sarg ehsvat |p111nedanni asd d@r &m@w ®f del $Rves; sakdl ms
vati on and sjde

-. Sh |f|edf| deplctlng I | .
act\%,lﬁtg\;?,ﬂg}lﬁfl gnt.sg { @Fbrﬁ?l}efl? g%ﬁ fif § pregeiginaingdyposition
altexhlewkyt iafd ﬂtm%n%g dR Nl Rfatd HROMUANS: deflied aflgle SNEMBIely; said

mlallfl ed fig. depicting the vane and sl eeve Titti r%’
Calii? Railyianes ifovstate simaltanequsixidwoughian grodefiesd, anghraad ainﬁnes
(8 LD ed
theShge “%e%.ﬁiffﬂﬁg 5 o s oo By BOREk OF RSB
Fig 7- shows the S|an|f|ed fig. depicting vl and v2

il tiQ | usive angle of 2
BQMH Hhﬁm the sinplified fig.
Fxgoﬂemh@ws sigiplifieefiglidegiciip dvalioh ddd@didRMeBRtevef V1. Fig
WS thg sinplified fig. depicting |ine diagram

Flgv% FﬁOW/SlSl@Ph ersiig-depicting afgvgiiaman jew RElirgrpl i i ed

t position

iof 1 c 1
Fg3' gho pogﬂt-% )%lglrﬁe‘gH ect | vel?%ndrk aéﬁ'la{’]%ﬁfﬁgv s the

and

Flgﬁl At vt Sn@ullﬁ@cgﬁg demctutglt}mgvanb anchsieewz ﬁtﬁnvg ng
t Y tion Z
L0 R TR PSR, 2

reSpect
depDcLhmg v2 and vIat p03|t|on Y and position X

ect jvel ys iniitial position). Fig 13- shows
Fig §r AaVSrthe g 1§a¢ Hgndenisting lilm%gi@w of Bresceae end slegveow

Flg@n Bhﬁv@sr th§ agr | %1 ﬁ?pléc]ﬁxg A and E‘fzge}t gal o;iolg%l%’é g\?te;lsan inclusive

|f|e
angte@f%lnhalbsw@en&temam Cl. b) FL2- foIIovver of camC2 2

Fig g%%%&lsw Imgf_ﬁ%pﬁé Epr arlr%gf ]H&l elilcient ofvl. -

iagram o
Fig 9- shows the simplified fig. depicting hne diagram with v1 at position z.

Fig 10- shows the simplified fig. depicting line diagram with v1 and v2 at position Y and

f‘l~

position X respectively, /
Fig 11- shows the simplified fig. depicting v1 and v2 moving simultaneously from
position Y and position Z respectively.
Fig 12- shows the simplified fig. depicting v2 and vlat position Y and position X
respectively( initial position).
Fig 13- shows simplified diagram depicting shaft placed in hollow annular space of the
sleeve.
Fig 13a- shows a simplified diagram of the cams fitted on sleeves.

a) FL1- follower of cam C1.

b) FL2- follower of cam C2.
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Fig 14- shows the sliding friction clutch. a) SL -
splines b) Fp - Friction pad Fig 17 to Fig 23 - shows
the various steps of apparatus working as single
stroke 1C engine. a) ExV - Exhaust valve b) SuV -
Suction valve Fig 24 to Fig 31 - shows the various
steps when apparatus working as Two stroke I C engine.

FIQ)EHEJ shEQfs llﬁéﬂﬁgﬂné@ﬂ @alv&)epgkihoﬁg(}mc“ on val ves
[ g - shows diff erent vi éw of cam operating
rig i o

@%F@@n&ﬁﬁméﬁhha§t val ve of single stroke IC
engbe Proflle b) Bc - Base circle Fig 32 b -
shovvs out of cans for operating val ves and
canb)foeroéﬁtmumpmb vanes, fltted on sl eeve. Fig 33

rent. view of ca erating val ves, for two
g 17 09 8 g - 0N e i POt Al e SR sigelpestoly 1C
enﬁfer— Profile for exhaust valve Fig 34- shows sl eeve
out Si a) CSF - Curved surface Fig 35 -
sho gg@ -éﬂ?ﬂ“d@h?e33|on b) at - step on sleeve
c) b) o- spplidgybd yick outlet hole. d) Ref - receiving
cone for sliding friction clutch. e) Fli- cooling

Figr 24)todFigrd let shovsethe waibius stepsl eyhier sppagatns werlgng s Tvehutneke IC

m¥@pe a) stvs - strip to fit vane on sleeve b) Pis -
Iston. c) Gps - groove for fitting piston rings.

a) E1,E2- Exhaust Valves
c) Sul,Su2- Suction valves
Fig 32 a- shows different view of cam operating suction valve and exhaust valve of single
stroke IC engine.
a) Pr — Profile
b) Bc — Base circle
Fig 32 b — shows outline fig. of cams for operating valves and cams for positioning
vanes, fitted on sleeve.
Fig 33 — shows different view of cam operating valves for two stroke engine.
a) PrS — Profile for suction valve.
b) PrE- Profile for exhaust valve
Fig 34— shows sleeve without depression.
a) CSF - Curved surface
Fig 35 — shows sleeve with depression
b) st — step on sleeve
c) Flo- cooling fluid outlet hole.
d) Ref — receiving cone for sliding friction clutch.
e) Fli- cooling fluid inlet line
1§ DPr — depression.
Fig 36 — shows vane
a) stvs — strip to fit vane on sleeve
b) Pis — Piston.
c) Grps — groove for fitting piston rings.
3.
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3. SUBSTI TUTE SHEET (RULE 26) Fig 37 - shows liner. a)
SOH split on outer half. b) PKV - pocket for valve.
c) OH capital - Piterja;f d) SIH - split on inner

hal f. DETAI LED DESCRI PTION OF THE INVENTION: Initially
the parts, their arrangenment and functions are
Flaézasﬁ%'ﬂm&hd depicted with the help of sinplified

geopgt ri Soﬁ-gﬁlft%ﬁoﬁl -h8@sSy perception and latter the
machi ne parts are escribed in detail. The basic

par b} - ar BKVi: pgketdoevadve. Li ner. Vane 4. Cams 5.
aTthere are two nunbers of sl eeves.

Coupl i ng =3l agye. ]

A ho% I owégy%?ﬂrﬁereﬁ%}fj outer dianmeter "d' length "I' and
t hi dknesS8IH + splitepiinieshdlhese sl eeves. Hereafter the two
sleeves are referred as S 1 and S2. The Sl eeves are

depicted in fg.No | 2) Liner The liner is depicted by

DE@AIIQNDDESUMPTI@N@)M?{EHV_T@C%' _'E‘T%N':' D', length by "L

.and thickness Wi Cl ' ver plates on both

Inigaliysthe pags, dhsie prranesment andvinciions hus dsfcribdil and tdepictedwith the
. ' . ' . of eeve' s outer

o S A e P S

desgribasiin @ktele are two nunbers of Vanes. The vanes are

: .cted by a rectangul ar plane of length "L" and
Thgwgg%lgpargsal)séu'ch that r = (D-d_ /2. Hereafter the two

1. van$iseveneLinef. afaned. @4md5.ICoaplihgsV2. Shown in fig. No. 3.
he half length of one edge (of length "L') of VI, W2
D Sleevei gidly fixed on SI,S2 respectively, such that a)

. i i 1.Q, .
e\l JUAARSh Rl chiodfol il et o
thickyespiat’ fdepiets ghase sleefdsx ditranfigethp tep slctws ard retdrredhs S1 and S2.

. | I fitting is here referred to as
H@é%&%%é%ct@@%mg is here referred to as V32
2) Liner
The liner is depicted by hollow cylinder of inner diameter “D”, length by “L” and
thickness “T” with circular cover plates on both ends. The cover plates have a hole of

diameter “d”. (The hole diameter is ame as that of sleeve’s outer diameter). The liner is

depicted in fig.No 2.
3) Vanes
There are two numbers of Vanes. The vanes are depicted by a rectangular plane of length
‘L” and width” 1” such that r = (D-d_/2. Hereafter the two vanes are referred as V1 and
V2. Shown in fig.No.3. |
The half length of one edge (of length L) of V1, V2 is rigidly fixed on 51,52
respectively, such that

a) The plane (of surface) of V1, V2 is radial to $1,S2.

b) V1, V2 are fitted on one of the two ends of $1,S2.

c) Half length of fixed edge projects out of the sleeve end.
The V1, 81 fitting is here referred to as VS1, The V2, 82 fitting is here referred to as VS2
The Vane and Sleeve fitting is depicted in fig.No.4.
VS1 and VS2 are fitted in the liner, such that

4
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The Vane and Sl eeve fitting is depicted in fi.No.4. VS
1 and VS2 are fitted in the liner, such that 4

SUBSTI TUTE SHEET (RULE 26) a) V 1 and V2 are inside
the liner, b) The three edges (other than the one
fitted rigidly to sleeve) of both vanes, touch the

i nner surface of the liner, ¢c) Half length of vane
edge (the one projecting out of the sleeve ends) touch
the outer curved surfaces of facing sleeve, d) The

a)end¥1swnd Vaeesinsifie thedined, eeves present inside the liner
| -L/2) of both

1) B PR s g i iy Lokl ) Wiy fouch the

| i nédner suaface §thd higeraxi S passing through the center of
thegghrcular ends of liner, S 1 and S2 is collinear
) Her &3titlensth Rf yang:pdgei (Gher arearpiectingsouCaf theasleawei ands)Tioach the

I i Nguedi @RVAMuAcel i | ew of |iner, vane and
sl eeve fitting ?%ggg%#%fgég’n fi g No.S. VS1 and VS2
d) sepadhaends sirdacepeiithe slasies presdneinsida eie lingi eodcheagibsthe, |t

S th the.spaces are isolated from
) cacheRtNer G ok Sldieh prieT S22 chud chee: Pfcbaeor iner,
i .eando fluid can | eak past fromthe sides of the
van@ﬁ nor through the end surfaces of the sleeves,
D t oulht mys eamsinedhueh itheseeater 1ok dha sirpater enyls ThlnerpStend S2 is
| NSidieb i LARE 1 Bid BoLBLEhCAMIAR SPace outsi de
the liner. Hereafter the space on rignht side
The king diagrae ofiigemetti¢ view afidines ‘adel rand sbatva Sitipade defiead in
ﬁg@tﬂ.s-vane; simlarly the space on the left-hand side
nter clockw se side) of the vane is addressed as

VS pedk ¥Shedpenatt thé spaannsidd e Iierfakd fwoqsirth. INR adhvatbdanat of
2) S|g§)V|@¥/of Ilne.r,1 V&#E¥§2 fitting (Wwth vanes
depr &t & SHges argiisflate epch ofheri aidetp the qonulanepase of the
slecTbei.elege fufdt énleat ph h QR '
e T he e Lanielt phit Rh O Bebf MY LaidE, SOTBAREN e ena

surigges of the slgpwss GRChingieach aihehingidathe linas in fig. No.6) is
V2.are

as | . ot fL lpitially M,
by B0 T2 gpéRteimsid s Pt of B0l et Bl s ey
Her¢afier the spice beright dde @fockwize vide) df@akndisaigres) ad §Rice ahead of

hcal o pl ane bisecgts. the .inglusive angle between VI
vane\éif“]sg}l\lféﬁ/ the spacé on {he Jef-hand” side (counter clockv%]ise side) of the vane is
addressed as space behind of vane.

The simplified line diagram of side view of liner, VS1,VS2 fitting (with vanes depicted
by radial lines) is depicted in fig.No.6,

The description of functioning of various components of the machine with belp of

simplified line diagrams of side view of liner with vanes (as in fig.No.6) is as follows.
Initial position

Initially V1,V2 are placed part by 2 alpha degrees, such that]

a) V1,V2 lie on either side of the vertical plane,

b) The vertical plane bisects the inclusive angle between V1 and V2.

This Initial position of the V1 is hereafter referred to as ‘POSITION X, and that of V2 as
“POSITION Y’: the above mentioned is depicted in fig.No.7.

Now V81 is rotated about its central axis in clockwise direction.
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This Initial position of the V1 is hereafter referred
to as "POSITION X, and that of V2 as “~POSITION Y :

t he above nentioned is depicted in fi .No.7. Now VS 1
is rotated about its central axis in clockw se
direction. 5 SUBSTI TUTE SHEET (RULE 26) This leads to
reduction of volunme of space ahead of VI and increase
in volune of space behind V1, thus any gaseous fluid
present in these spaces gets conpressed and rarefied

Thissleprdscie reduption afhiommefmpecsihen @il endrianshswerin fvolumesof space
t nani le. The ab
BB 8 BRSSO R oL R e

ment i ‘dne
resppdtivelyh TS Cedpabsidiaindlegatdsn Fdrmi & phd off RO HebhéWynamic gas
hereafter. On attaining

f d - POST] Z
cy{lFefi ?%%’&"% 1%8]?5?08% W%@f%ﬂﬂ%r e rotated. The same
Asi ¥Stepiretrd thivugh ¢36104 Qpdh %\@géi/e%_lﬁ\@%n faeggé?%dgldo%%gé\' to as

« POSI'TION X respectively, VS1L is stopp
P g%?{{@(ﬁ@e bergafter.o Oatastaingethis positips botb V¥t @d V$2 are rotated. The
sarhd B dcitd in fid §o VSL, when VS2 attains PCSITION Z, then
bot h glm&ﬁ%ggare rotated till they attain POSITION
When &V #1085 remh POSITIIN (Y, \ROSITIONeX saspecthvelyd s Icisedopipad and

vshi No.12. Now VS 1 start's rotating and the
?ﬁ??t cﬁ%‘l%ég‘?ésg' repeated. On continuously rotating the
The/sameds depididd in flod$dli®@n, the two vanes are

POSI TION X, PCSITION Y and POSI Tl ON

. Simul t aneQusly at
Lk Vi o Ryl QST 2y trbchodeiets Vi ae rolatedfill they
attaBWOSITIONEX E\WOMENES Y %%CM@af'S attaining initial

position once in every otation facilitates placenent

Thegpmg ddapictadiin igiNdH and Nod2r, val ves/ports, etc, at
Nowt art\Elobats | Qint.s on the liner. Heat is

: angggtto glf)a% glféds@gg‘blgcsyecgelﬁegﬁﬁg bet ween vanes at

On p@@inwibGly Htating thd@ie MY fasHibe, the Ghe!Sines adGhiliReodsly at

e M an s of particular inportance,
PO 2 PUSHIRY' ¥t PislilgRexomlesasiny.concom ievndeindegree
rotatiGm @ ady oflthe tidWshes (1 TR vARD GSARs ARt 3 i
osiitjon where it is at an .an%;f:e oF Za%pﬁgﬁt?@o?nmtehlg cvety
rotaiderh eiliiateseplansaentorf dceessorias dife Injedterh siylves/ints Seta ey Hexedfwell
defirfk@RRAL b geli nes the conpression ratio. By altering
. thi's anglf)t(iel‘f3 Cgorrpr ession ratio can be changed (with
Heatyét added frsicampiessedr gand tobpal doisveoritvaihele at BOBTEION , X and
POSf’ﬁidN ?i. ned constant)
The inclusive angle of 2 alpha between V1 and V2 is of particular importance, as this is
the minimum angle of separation between vanes at all times. (i.e. vane can only reach a
position where it is at an angle of 2alpha from the other vane and not less than 2 alpha).
This angle of separation defines the compression ratio. By altering this angle,
Compression ratio can be changed (with volume inside liner and sleeve’s outside
diameter, maintained constant)
By placing conventional suction (Intake), delivery (exhaust)/Valves, ports/Fuel

Injector,(Spark Plug) at suitable points on the liner, the machine acts as compressor or

internal combustion engine or motor,
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By pl aci ng conventional suction (Intake), delivery

(exhaust)/ Val ves, ports/Fuel [Injector,(Spark Plug)

at suitable points on the liner, the machine acts as

conpressor or internal combustion engine or notor. 6

SUBSTI TUTE SHEET (RULE 26) The above-nentioned pattern
Ther akpyaenepioradepatisrra 0f vane sivemerls andt & conigyel getajysoutput is

chl ' Lp.C _described bel ow. 6)
ac%wgéft %hé&%@“gbﬁléﬁ%sdg%gg@gﬁ%éﬁ nkages 8) Sliding
6)fShaftt i on clutch 9) brake bands Shaft The shaft is of

length.' A .and.di aneter 'B" such that 'A >2tines'|’
7)5’%8’%@%(1%3?0%%?9[’%%63(' I','d,'t' are dimension's of the
8) Sligiay djictibhelsdaf t passes through the hol |l ow annul ar

~space in the sleeves and protrudes out of the ends.
9)§{)a%F§aIHGpi cted in fig.No.13. Cams Two no cans are

spdged, one fitted on each sleeve. The cans are

concentric to the sleeve and its profile is negative =
Theshaft freofplength I'4’ endbdiamptak &% weh eyl A’ dFtimcsiIpaad (B "HHE-T).
qCept.e ¢ bt 0 ., S2 are naned as O, C2
(If?;’pteéﬁeid\%%gdnﬂwogq% %%egg isecting the profile of Cl is
Thpahal pasbestiirotigtethp haliew adnuldn epacameth¥lsleeveSiamd panttudes due of the

| ape bi sect.i he profile of C2 is parallel to the
en%i'gﬂiég %PW%“M' This shown in fig.no.13a. The
Casgym fol l owers actuate |inkages so as to engage and

di sengage the sleeves with the shaft. At the sane
Twioj noecapis erpatsedhnd fiirdomeasdslee . hol d and rel ease the

I 3 L Pl O t:] I
136, S AP YRt T GFOR gtk it YA, cc
makése amp raogle | of, 4atfibe en gheicemjerS2 Chmofiitech en 2t aranthmed as C1,C2
engagi ng, br ake, bands so t hol d rest., Wi
res P BB PERUDE tE grotinal Cof Rerallf et Bt it vite v1.
SinfilRfy the plaﬁ@bi@ébﬁhﬁlgaeﬁﬁ@ﬂﬂs obendks ﬁ&fralﬁ? tothe pRAQ3HIhe §ahdV?2. This
with the shaft. w both the sleeves rotate. As V2

shogpgiRdigdigtbanol ds it stationary. At this point foll ower
ThObarfr¥ollwédl 2G&H ﬁfnka%(es B &f 4o &gaﬁe Smd &&ng NEHPIsRERLs! Wigh the
the profile. The prdcess Is repeated and desired

Shaﬁ:ove&eﬁte sfme/Sine actudng brskerdando tedioblapnd geleasesthe sleeves.
Des%%lf){igr\l/ gtd cam operation follows. When V1 is at POSTION X the follower of C1 is
just out of the profile, disengaging S2 from the shaft and engaging brake bands so as to
bold S2 at rest. On V1 reaching POSITION Z, follower of cl rides on the profile
releasing brake band of S2 and engaging it with the shaft. Now both the sleeves rotate.
As V2 brake band holds it stationary. At this point follower of C1 is at center of profile
i.e. on line bisecting the profile. The process is repeated and desired movement of VS1
& VSZ, as mentioned earlier, is achieved.

It is seen that the angle of profile defines the angle 2 alpha degrees i.e. the minimum
angle of separation of the vanes is equal to the angle that the beginning and end of profile
makes to the center of the cam. This angle of profile if increased decreases the
compression ratio and vice versa. The cam is so shaped that angle of the profile
gradually increases and thus moving the cam follower along the central axis results in

variation of compression ratio.
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It is seen that the angle of profile defines the angle
2 al pha degrees i.e. the mninmum angle of separation
of the vanes is equal to the angle that the beginning
and end of profile makes to the center of the cam
This angle of profile if increased decreases the
conpression ratio and vice versa. The camis so shaped

iSRG Kh§3pr ofile gradually increases and
Th%ﬁ%glsnow nbn NH%Q foll ower along the central axis
Slidiag fiti¢tion ddutchiar i ati on of conpression ratio. 7

SUBSTI TULE SHEET E 26).T i i
Thiep ey Fating Do et , Tieiciuirhes FRheed-RRE thabt ops on each of

its Shdsdi Tige frictieh ichfctE hast &dts oh ey ighdit dilesennml fakdsedidary fit on

. the shaft, one on each of _its ends,. TEE frict 'éon .
similps ypliRespsthe phafls The shaps and;frafuregioh slistiag icfign Figiehgre shown in
fisMolidi ng fit on simlar splines on the shaft. The

S e and features of sliding friction clutch are .

Thes#leana ehd surficg ineonicallyHeaped swgsstoaprsiveihe genicl gurface of sliding

. i | Wy S . i Y 1 .
LR 05 AIRE P oo B 58 3L B AN S I8 con
cluiche@atjiiale Whersthe elugchais hreaeedi Hyi litdkagas, epdrated by foams,tagainst the

clutc ds.equal .. Wien_ the, clutch is pressed b
Sleqvmieaﬁ@?n Bﬁ@m deeve pad clhich sy P aeaptidhe éﬁagé&é sleg¥ge
Brdileitahi®n between sl eeve and cl utch surfaces engages

the shaft and sl eeve. Brake bands Brake bands or neans

Bras¢ bangs jor mpany efaesitige inpking dignegps ebsppaentiogplaiptchefagqagement

: r ' sl eeve i nmobil e when
B tdtlslg gt ?Eelgefw%e lge%g?g@%&%g%éy#g a stripwith friction
Thegaeke band iga stripivtith friotier paduinirgom itsaigner syrfedel hagve siialh gvorking

cl earance fromthe surface of the sleeve. | ever. . .
oty RO Toec P OF 58l Ay cicpet  Kiing gn @ liotans the
clea¥alc¥es The valves used are sanme as that used in

conventional reciprocatoiy I.C. engines. Crcles on
Valyese end cover plates of the liner depict the

5 .. .
The\sl\%wé? B rd Srme J&ﬁlﬁ'ﬂ gllge{dﬁ.g nveltich fegi&?(rﬁa L.BCeRidcRN B eles

as tore r asmg oke” or a two-
on th¢ ek verglateof thy liSirdgpict the valkes/pPhier e are two val ves

e gl BE S erlhe lf o Slaea 3P o BSOS P B SRR oo

strofdéngiehaust valve lies in the space beind vane

a) Single stroke :
There are two valves installed on the liner, one suction and one exhaust. They are
angularly displaced by an angle of beta. The exhaust valve lies in the space beind vane
at POSITION X and ahead of vane at POSITION Y. The valves are opened and closed,

so as to communicate the space inside the liner to space outside it. Linkages actuated by

cams and its followers open them.
Step-1) Initially V1 and V2 are at POSITION X and POSITION Y. Please refer

fig.No.17. The fig. also depicts the exhaust and suction valves installed on the liner. The
suction and exhaust valves are in closed position.

Now Vlis rotated. The gases ahead of V1 gets compressed.
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at POSI TION X and ahead of vane at POSI TION Y. The

val ves are opened and cl osed, so as to conmmunicate

the space inside the liner to space outside it.

Li nkages actuated by cans and its followers open

them Step-1) Initially VI and V2 are at POSMON X and

POSMON Y. Pl ease refer fig.No.17. The fig. also

IAGE S n val ves t.a

SR AR V1 R BB RO R e a2 B bRE QR 7, e
eXhﬁDSi@Bdl sytion valves oINﬁV\/Tkﬁs Ipomﬁoﬁ off abe . refbhred gﬁBeSI’E':IDBHEl here

onpre SUBSTI T JRUL
el e ST TUER Rt ths VoA FBREGRER i HOCPR Rk Ghd gpfee
ahead gf mtaﬁﬁzgtvhﬁ@ séaleddzh Sickibh Zalvd. MBease Xk N@‘i§ SUCt ion
St‘)’r_’%gves This position of vane is referre

ZFaqlimgePO THL@N. Z 1he sentign eand riischangs ‘@b@ﬁ areh glosed.
Pleagaeeﬁgﬁﬁgmqg r ot at ed past the suction val ve and space

ahead rotating vane is sealed from suction val ve.
Stepiip Mosr bath grandsi ngtaMoa@gw Shé Y23 eadbPOSITIONCHiand POSITION X
e n and di scharge val ves are
resig me%%aé?}eﬁrfs _g.No.19. Step-4) Now both

At thmmnﬂmaiselddétﬁto%e aﬁhd.pﬁe!?sed eac ida@pld lceiNeXtiomdl I.C.engines).
res 3| vely, Please refer fi At

TheiipRgoy Rk PIHE SRS a8 B retbobWeon 5T Y SegeiOSITION Y.
Nov([ Sﬁ%oka@és tﬂeci‘%@ééec?&ﬂngn@i edpafid %ﬁlgéﬁégé)o | ne%b compr essed The

nj, ect or/ spar k is placed on the
eXP 219269 PesNa- %@Ilﬂ'ﬂ@nowerstm\fovyh ot at es. The gases
behi nd V2 expand and ahead of V2 gets conpressed. The
expandi ng gases push V2. This is the power stroke for

StepvS). ASV2 peaShesAOIIZTION &4 fmham'ﬁh&ﬂﬁnzﬂal\%x B S tExi6kt in space

b S R N han e B e Sl it BB vl 1
StepRi-6). T¥3s rbcesDiae O\lpﬁles-ml 92 MaBRRTOIRINS Z%ﬂ%%ﬁalfs‘c iu{d Métion

reaches POSI Ti Z and exhaust and suction ves are
valves e slpsedsasshown in BigBa2Mo. 22. Step-7) Now both V2, Vi

t Y |
Step['f; I@&\i@sb%tﬂﬂVﬁe%ﬁog Sk lgf* POE@&) g\lgésg ul?ﬁf ¢ #e\égec\{lvely
ThlSHEﬁle initiell pasisiont Zlbaowqmrptoasﬁe Hegterldionab eacconfpradded gases

a Iac NOWw. ease, r ef fig.No.23. Now power
ahea'd fg’éé ?espaeﬁ?o‘g‘tgk?‘?mfﬁbﬁg—gﬁﬁs- | to Step-7 repeats
Nov@mestﬁdleee‘byvl dhgs. position of valves with respect to

vertical plane, the initial position of vanes, angles

NOW&?F?BH& to Step hispeatastgcesaivelie of spaces inside the Iiner,
The BésRichUsHVal R with1ese QB ERRADIGRS 1R nitial position of vanes, angles

alpha and theta and volume of spaces inside the liner, are such that the compressed gas or

combustible gaseous charge(compression and expansion is assumed to be adiabatic) can
result in spontaneous ignition, either by self ignition or by spark as in conventional I.C.

engines.

b) Two stroke

There are two valves, one suction and one exhaust installed on the liner. They are
angularly displaced by an angle gamma.
The suction valves lies in the space behind vane when the vane is at POSITION X.
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conmbusti bl e gaseous charge(conpressi on and expansi on

is assuned to be adiabatic) can result in spontaneous
ignition, either by self ignition or by spark as in
conventional I.C.  engines. b) Two stroke There are.

two val ves, one suction and one exhaust installed on
spapeoYisifeit. Lifkaggs anteteddygamms pid/itciolpvas eperiteran  angl e
SRR t] al.ves |ljes .in the space behind
T ane. Wher™s Egl%vdafg)gec¥%msé? %@k@l% S .rh(’@‘ %%ég?l valves are
shomeETthe gk Ehe¥Gre spassSudSugjEIeERt . Li nkages actuated by

SR A0 VR0 SLBRARBAT X SRR aibsseton pe st
fig.Mo.2¢xhaust val ves are shown in the fig. They are

narres,Squ ijz El, E2. Step-1) Initially V1,V2 are at

NtV fcisitipfedatvthe came sl yoperl. eA eemeining valves are
1s6@ Both2%poi i O . is;dnitiated, at the sa
8ok e bl v b g B e

Theigpsalisad of V1 geie comprassed.cr eat ed behind VI, due to its
S et POS DN T 1 s LR b vhandiNaas’s | s

SteprDSEITh VEi@mow fotdie indYeachat PESEROR) Y B ITION XWeesively.
OSI TION Y, POSITION X

Hertol ate %ad each at ({’ ) I a .
P Pt 4406d tp compaessed gaseoipsidelthedinen (keaitioned sherggha s now

toppesl g Wt IsN@his i bk r Vi ¢

sopp e o bRl o g Sl AR,

Stepat) s YA solates gas alpadiof 3B, geBt epaptysséds V2 reathas POSTHON Z as

hAREAGP ~gets conpressed. V2 reaches PGSITION Z as
° sho FieNo gg. No. 27. Step-5) Now bothV2, VI rotate,

Step S NowROEIV2, ON 16tat ST POSIXONE S PROSITYEONYX réﬂ?&gﬂfb@rf Heat 'is
|

now,added to coppresse as_ahead of V2(Igni]
now ﬁg?‘?@g‘gg’ Eﬁnl?rgssﬁ?\%% Eéﬁ?g &%a‘éz(lgélﬁmoi‘i ¢hargeg %@ol.szrs).w Rpwed as
shovih ih Fig.Nba8ed and V2 is stationary. The gases behi nd

and (power stroke for VI) and the gas ahead of

VI__exp . .
Nowy| V1 is retgid japd Y 2 in etationasy.e Ehe gasenloshindsy 1 eSpang {pyweksstivke for
i\n Fi g.No. 29.

P . es.. .Shown
VI)&?‘SE@?"S E%ﬁd%\k/w ‘%’i"&g?‘g{hggttr?}e?t}sc’gc%c‘ﬁﬁsl TION Y,
StePOBAT VO ahesRORITION @, 2 chsest [S§hewn ROFRINGD9.and Su2

V2 now expel s

0PERS V1 stops an r tes.
st B3 N tide W eadh HoSEmiR! §e ROSHIPAE Xiemmeptivair. s this
pois Ed\wnd 862 bpdds. Now V1 stops and V2 rotates.
V2 now expels exhaust ahead of it and sucks new charge behind it as shown in Fig,

No.30.
Step-8) When V2 reaches to POSITION Z, El and Su2 are now closed as shown in

fig.No.31.
Step-9) Both V1 and V2 rotate and reach POSITION X and POSITION V respectively

i.e. the initfal position. Now step 1 to step 9 is repeated.

1. The volume inside the liner, minimum angle of separation if altered results in

change of compression ratio.
In both type of above mentioned engines valves are opened and closed by linkages
actuated by cams. As the valve function depends on vane position, individual Cams for
each of the vane’s is fitted on their respective sleeve or fitted on sepafate shafts, driven

by its respective sleeve.
10
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No. 30. Step-8,) When V2 reaches to POSITION Z, El and

Su2 are now cl osed as shown in fig.No.31l. Step-9)

Both V1 and V2 rotate and reach POSI TION X and

PCSI TION V respectively i.e. the initial position.

Now step 1 to step 9 is repeated. 1. The vol une inside
the liner, mninmmangle of separation if altered
Thesam o8 opétatifphabiEks Al (KRR SI! HideRld th type .
o& ggov nent i oned .engel nes vai vdggmrgr?eesltrg%eeﬁgaggﬁ e i9%h5wn in
figNgsed 1y cpnfriepssting suation eud byhagstivalve A twcherokaliyi® engine is
shoWRGA IFE AP vane .position, indiyidua for
_each _og t he \?lgh%zzugﬁ?esﬁl SR ’%)Oﬁ Opgrating Yal‘égﬁée‘% P%%ION cams
is ghovania figmof32bt ed on separate shafts, driven by its

ChESRSSH Yee§t1$o| eeve. 10 SUBSTI TUTE SHEET (RULE 26) The
”ga‘m‘?m‘%per#ﬁ‘rﬁﬂgucti on and exhaust val ve of single
Theta ok ewd yaes, angielye Gasl® SRQ Wi pldckd) : tg@eg

{uo ]%gera irz)% su{:yte‘i gn and e?hagstc vgll\i\?%ﬁg%aztr\%\-%’%g r eca1
ac ?{?é 5P A opening anl flosing fuchommndashaubtiealastwHen Nl fotates. Ca
2 ®fuakaikaded iad i . POSI| TI ca i s

o adeg o PN AR S et alies Mg pdtates.
Thetserre tup orefiles cmmach crmyedally Glisfacd dutCmhaP thePp:ak 88c& by a

A . 2 . tively, | ctuate |ipkages for
profiidunivs ifs PR oH St nolRutimech fr b Bitiva il Dt otsbe aiherprofile
The profiieatoekes @eangR odtictaioahd denlertde tap. openi ng and

ucti on and exhaust val ves when V2 rotates.

I“hecrt"gfr%é’g %8 SO PO PiRpdstheivhea oty apewpachex PAISTTION &pl inbemins to
rides oiveln thehyabfile MiausRstubtidd AR, Pler@are RO il g#i{é%, ggr %e%]iing fuel

full rotation does not iIntersect or I nter
PUlifat of the other profile. The profiles makes an

Caﬁ@%%fstﬂoﬂgkgiﬁ the center of the cam The followers
of C '

aced that when a vane reaches

Thepeome TWObNZY] narmé¢ly O€hambC20 ride over the profile thus
re are two simlar cans, for

i L .. Th
Theac%}nlé%%e: r?édl}lzgféc\é 5 attgmdgpandent piench pihek eTeansbypftheving Cfl1

opera
gy Tixod o g ety Gk (869 oifie BGe; 820 g it s
obsem%i gﬁé{:zﬁc‘hh\ﬁxy{en@ @qyatediomp@_gvm 720 degreely of evtatin Beashalt is
BRI i F DAy S S e o
camg. 2 Bhete gredwe podfilesotratzch eamhexisityadiéplacdd such that the path traced by
a profile during its full rotation does not intersect or interfere with that of the other
profile.
The profile for such valve makes an angle of(180-2alpha) degrees to the center of the
cam. If the follower is so placed that when the vane is vertical (i-e. at angle of alpha from
POSITION X) the follower is angularly displaced by half alpha degrees from the
beginning of the profile,
As the exhaust valve opens only after a vane undergoes power stroke and reaches
POSITION V and it remains open till the vane is at that position, the profile is at
(180+alpha) degrees from the end of the profile for suction valve. Please refer fig. 33.
There are two similar cams, for operating firel pumps, placed on shaft having Cfl and

Cf2.
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driven at half the speed of that of the sleeves. There
are two profiles on each of the two canms. There are
two profiles on each carr4 axially displaced such that

t he path traced by a profile during its full rotation
r ect or terfere with that of the other

Tl}?r%%ﬂl scn? WP%WM YSuch val ve makes an angl e

THef pakB0 -tz ﬂhag ARaraest taad tdxploaed vithw of filies A8MIudtfated in
the follower is so placed that Wen the vane is

ﬁgﬂ@??‘*é"aﬁgﬁog at angle of alpha from POSITION X) the

srigtvewer is angularly displaced by hal f al pha degrees
fromthe beginning of the profile. As the exhaust

Theglegec enieparibed arlierfis @ hollow aYieldam heﬂrkg@ etsp pblaeger diapwhee at one

of qﬁdenﬁga%ﬂg %{u}]P alcg ! ﬂ}%e ﬁr?g@g ﬂlgms GBF (# ug‘[/) glpsuc tflat 1{1 forms a

vane I's a
quBeralf pﬁmﬂcuﬂﬁh@lhﬁ&ﬁg’ OIfetdileer @Adl sw@fact ﬁ&oﬁi’cﬂf}t é}ﬁpéd? kame as that

of B4 iRe 5 heg clech “peraea sty ool U ipe SappaLa dapcsion. A
sle8Veafvithdid dbpresioh 1s ﬁlﬂ% Mg ho 34 2V8&HE Withae n fs@y#‘ﬁg in fig.

26) The detail description of parts now foll ows
‘ts, their fitting arrangenent and expl oded vi ew of

i ings are illustrated in fig.No.34 to Fig.No.51
V.
E The sl eeve as described earlier is a holl ow
AS@WM@B@ desbniﬂtedfth&‘e steepvobadesrmigdly dixadehehe sleevesgoneodn each
it surface.at the.,larqger dja
steye? el ol i s Wich ey e i BF Botr. AR eegtljer the
vaxfm;lfmwotauﬂgls rérdmae@tme gﬂ@ \@Hﬁﬁs’iﬁﬁdé ﬁle@lﬁéF cal ly
shape sane as that the slid ngt riction clutch.
B’

It cppsiituies ofaeiicyler Hlats ofdianeter|loss dan ‘Bindt 1saitachgd to a strip which is
to ﬂeeﬁgﬁ@Sﬁ&'a orﬁo il SIEUR s‘r’]‘é\gpéziu%ﬂgé?lr B e&e%i b%hﬂlyhdep Two

fig.-no.34 A sleeve wt epression 1s s
PISNDS 8i5th ngVESareAﬁaqba@m ﬂaﬂszlalye aethe oppesiie tshles of wme pﬂam Piston

im0 8 U e b 15 SRS B B g e
piston sindeplelteaghinitahe liks iR airfa0€ Shewh id £ Nohgs. vane while

Llﬁgéatlng is required to sweep the vol une inside the
er. It constitutes of a circular pIate of di anet er

Thd B&s$ i$ Bﬁéﬂe Wa éktof laShoBbivasiiRe: éﬁ’mﬁr rcfsQ fspéflon

rigidly fixed on to the slee aceccf
benfprcbijensd jeiped $reas to ferm amaowrmsulmngm Tllre ngncxodAasetar of the

hneg{lg?oé;l‘?&g?égoggge%gqg jon the opposite sides of vane

It is split in outer and inner halves for easy fitting and disassembly. The inner half is
further aplit into two quarters. The outer half and inner quarters are further split.

The outer and inner halves have steps so as to make the inner surface overlapping at the
ends. Thin polished strips are fitted at the interfaces which rub against each other during
operation. The face to face contact of these strips seals of spaces inside the liner from
spaces outside.

The ends are stepped, so as to make the ends overlapping. Clearance is provided at ends
to make up for thermal expansion. The ends are made zig zag so that the piston rings
(pressing against the inner surface of the liner) can smoothly pass over them during vane

rotation. The liner is illustrated in fig.no.37.

12
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rings, sane as those used in conventional 1.C
engines, are fitted in the grooves. The piston rings

press against the liner inner surface. Shown in

fig.-No. 36. LINER The liner is of the shape of a
(a pipe of circular cross

I reul ar..quoi t/rin
Ats‘gg%:tkoﬁl\égﬁ% lé‘r?fls g F?é“’eﬂiﬁj%o]’@i-ned so as to forma
Alvottionwf diersplit @ids {sisBGm infEe Noryoer di aneter of the
Oliner hoIIO\r{I\{, the pipe dianeter) is W It is split in
B TR 0 HerisF fifsmy @ slegvsrand 4bs owter surfage afibiner is flush with the
cuiveiausRebBihe 36y NOEN [ ST urt her Kt 1.0t o.two ~
quarters. The out er aﬁa‘;@aﬁ}? @ﬁﬁérrlg qupllj%lnr?fztgélhﬁ?retﬂat fits on the
sIg<yp 1 gquprs gﬁﬂ Whole qrwedowtface afithie slesve lextupk ¥ emalh 8ivig vile@PHie vane
is 90 1A | .hner rface overl appi ng at the
1Sends..sﬁt?reﬁi %ﬁﬁf‘&;ﬁ%ﬂ 5 rﬁft% Of '8¢ roprved uttpce; %.e&“e slosve and the
depressiort GicfeBy wineodd byuthe tigad e RPRbsIO R Bhi fR8kets for cooling
The face to face contact of these strips

tion.
Mg e gp Patis Corumiratedte spprigand refpn nsa dbouglybelesién the

seal’s
sle¢ts, ends are stepped, so as to nmake the ends
ing. Clearance is provided at ends to make up

overfp

The gxp ﬁgfﬁame@ﬁ PARYE PHA slepyreanshliser anwer maateer Aittng Agillagrated in

FigdKakot he piston rings (pressing against the inner
surface of the liner) can smothly pass over them

Theygxnledsdisovectric viewtof oisleevih earlel and MinksSinhér qusisrati@ak isiltustrated

inﬁ%ﬁo'&‘?- 37. 12 SUBSTI TUTE SHEET ( RULE 26%Ig A section of

the liner is-illustrated in fig. no. 38. A section of

The kepledediitorestds viGy oh ' lafld 1N i : i
odedi ikormads vii v sledvef lafld 1iNG- BRer c@gﬂ?@{é%e\glfﬂ? banes

iner_ fits Qqn_a sleeve and the oute

fith t ({Le |l1 1f ¢
4 Rplace & fipgreiedip Fig Nd2. curved sur face of the
TheslsomieioSvien befBE Steeyk oA BhoREd QAT S8 i iiRhated in

that fits on the sleeve, covers
figNgABace of the sleeve except a small strip where the
TheV: | Ltred, Liner and vane are fitted, on
% ﬁh%% phPeahy bl e ﬁ%@u’éaé\?é)f ahieropss i @gieae is wgh that
rings ditted it themo preseabalngt the enrlet P@efr;er d@edReY, S8l 87 %hd WMe slceve
ocket.s .for .coaqli ng | uid. The pockets are

r )
on c@ | VAP % Tifted i Hheydisipnpe rhetwien the meevastofouvmefittedson a
sleevd) id MBve Haf EOFidth| ' iLC view of a
S| %evev?ind [i ne;i thl ﬁgfﬁghg%g?d"? %}{Jﬁ)gl&l G lé“er f%%@‘f%%gﬁed
on thes ®9¥F-g. No. 40. The expl oded isonetric view of a

The §h&eV&t j i_nngr arter, fitting is

B el ond Bt L0 A e Bl el ot e fenges

of g guaster regd aghiest wesregporldihy ReffadeR BE Rhedldladvk DWW on the
vanes .

sleevd s{lﬁace Yesttict the Liner Inner quarter from slipping during operation. The pins are

provided only at one end leaving the other end free to expand during operation.

The liner’s outer half is placed over the inner half and the former is enclosed in a casing.

The casing is held together by fasteners at its flanges.

The flanges of the outer half are further extended to provide a flange parallel to the step
on the sleeve.,

These flanges are fitted with bolts so as to press a sliding ring against step on the sleeve.
Thus pressing the two sleeves against each other. (Rollers can be provided at the sliding

ring and sleeve interface to reduce friction).
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fitted in place is illustrated in Fig.No.42. The
isonetric view of the sleeve, vane and liner inner
quarter fitting is illustrated in f g.No.43. The
angul ar displ acenent between the radial plane of the
grooves of a vane is such that rings fitted in them
press against the inner quarter of the liner, fitted
on the same sleeve on which the vane is fitted i.e.
The h?@l@ﬂedﬁmdaekmmhd heergmifofdmenindoslianerifg, bv@dhoBleéve,
fhan_the w.d of the strip left
Wﬂ%ﬁ%@é@?éﬁ“ﬁ Eﬂ%ﬂ%%w mﬁgkg Jérter fitted on the
Thes bgiotded iddigettic RREv &f VY cBhphiRhfs BNHe | hlgbeﬁihs qiganhe Eh% éﬁiﬁg is
fl ange | ong the spllttlng lines. The flanges
ﬂw“ﬁﬁ%%ggﬁhfier rest agai nst correspondi ng surfaces of
IlluBttthcﬁlln%é‘ R0 46998 mBLRS A of 18m 8l SENE ogéfﬁtfil%cc%n{ ﬁﬁfh& o the
l'iner inner quarter from slipping durirg
leeWaeratlon The pins are provided only at one end

i : nd fre xpand dur i

A B NG Rl perS ool S0e e ARG Rt fbves
mﬂacmhstdabzefdpeﬂang canseimd igs pimp Bp@ate@Sdafg.  The casing ls
1t épgg% fast ners at its flanges. The flan

“%‘F‘ et‘ﬂ i taqprl%W of g s e cyide e O pingpquis ba ‘ovar
the fittiap geovpindtd @44 0 the step on the sleeve. These

flanges are fitted with bolts so as to press a sliding
Tlustiated 18 digi 4O tstleqnt siewt ofecogipensnds arrafigaseiisbewii figpiehious fig.
03] other. (Rollers can be

alon%‘?@gh%&@@%&t?qlt &S {Ic}l%gﬁhrl ng and sleeve interface to

Mustretdd defig Nociliis h;))me&fd visuBE habhibke vathdading Riplkce26) The
of the outer "alf of li.ner and

l. od IS net c.vie
s, l%ﬁg#\?‘)ng{ 13 iAe VigWh et e dwarhine With shaff rangeders ip fye stroke
engif@l f fitting is shown in fig. No 44, The expl oded

isonetric view of the conponents in the previous fig.

)

ADVANTAGES asing is shown in fig.No.45. Illustrated in
The Ft&yNer 400ihs ] w of cam and val ve operating
eBcamy |tt|%1lg %ér?%ﬁgtaﬁba%taévs: IllTustrated in fig.No.47

L. i sComprestion catio ean bé aliaxepldeting wanetias derdidngf oft folldwen of
t()éheeves with cans val ve operating cans and fuel
punp operatlng cam Illustrate in Fig.No.48 is top

2. vuﬁwr@fsﬂoheveﬂmbm@fuamfm two parts of |iner outer
?Fltf over . the fitting shown in fig.no.47. Illustrated

13 BOiYlesty rexersg BRrehgne A, dehisomanlady slisplasipgrthn CAM
S h¥ilel W0 @XMPRBIo kA thus eliminating gearing arrangements.

4, As the shaft is long the weight of the shaft by itself can serve the purpose of fly

wheel.

5. The size of the engines is considerably smaller than conventional engines of same
power output. '
There is no need to maintain large lubricating oil slumps.
As the vanes are rigidly fixed to sleeve there is no slapping of vane, as is the case
with pistons on liner in conventional I.C. engines. This results in reduced noise

and vibration levels.
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along with shaft and sliding friction clutch.
IllTustrated in fig.No.50 is isonetric view of machine

with casing in place. Illustrated in fig.No.51 is side
view of the machine with shaft arranged as in two
sérOke engi ne. ADVANTAGES The rotary |I. C. ‘engine
C any advantages | . Conpression ratio can be
altered during operation by sliding of foll owers of
cans. 2. There is no reversal of inertia forces. 3. It
Lis postirn aIaDatadusra&Iaﬁectw fetferne ag icompeasi,| pirmpt hﬁtor o8 an internal
r l,aci n the CAM profiles wr.t
cof Bkt icntind 381 Fopiitus, Sy BF o e ueinllow aylinggical

sleeves, Isdifofat cylihdh&ﬂ Jinkh) @ahe b.ﬂhﬁss@&at&hﬁnﬁé%?; teo ulg"s Sﬁl!af’t, clutch
. e size

n.se t he purpose of fly
an‘f ﬁ /d?‘ﬁ%g frsangementdeid panes grmﬁtt@r on naﬁlewmwérﬂurf@mof the
sle@RE) I8 ad ox§6”d’t§ﬁ slegx%"\@l{ch QL ﬁfétvan& au;r Hﬁ{a?t/d dle &E}Q’ s Q:Sﬁ/g% élgrgace

mai ntain | ar ricating oil
andy pleone; ofi e wndy sz%dach clesve euid \taherr aarelss fittedsthatpthe vanedé surface

pro¥@ids: ot or! tﬁ EIFSV rﬁg Feﬁ% gﬁe{{eﬁ%@é’q@g %&1 ol re}reg{ﬁlé,eﬁtted with

conventl ona

vane® aselacad dadjaden’@tmmrthé Al %@Mlyﬂi%ﬂde&%ﬁl RieEAre(dRided

fo 5ﬁ)a %ﬁgl\@ . r ot ar%%apparat us  adapted to perform

ro Lach; & 8% meﬂ angle atalk Epesy paid slepves op placed @@hﬂb@@ﬁxmhe

onegAinEthrSidhdh S RRa: 8F ﬂ'l%lr &f icle%‘ ?agog &ﬁﬁmé 205P furfa\é@s where
w cy tical Tiner,

hol | ow cylI ndrical sl eeves,
the ¥anes arprifagled i the eleeves, rikeugh $hat dalipiv m;;st;onsifalﬁd: adjabent cdane
ement : .sai.d v are. fitt
w30 AL L OSSR Rl il e

witlethelslesvemuface Sﬁmmis ahf&ﬂcﬂosmka: s¥idNBSer drifndi adﬂfa’ﬂe i$ Gontoured along
at. one. of the ends of

| ' .
the Bl Gt Sllp S Dting abeih the PiceaXis: el e suidive allows
rotafib DAGR vAOLboHRe Sl a0, {NEvales Qﬂ'\ﬁdé g di érﬂ:'l(%ure formed

sl eeves placed such that their ends, fitte

insidefhe @@rlétoma@eﬂemambéﬁ;t saidwinglesuthds sealed Sronnspates rolu;mde the
I h
enclfuRe o0 oRRLG, HROGRIA Rk ARG ST IeES Bapting

arragdeasetiadttragied b eams atxother tirhiag deviees asid ica@s bh Homghdéies are
depe% ?q,tg)r &S c];e\xfﬁ 2)?)%1 ion: nsgudscl“algrfs%%@usxmng Wvices e?c?u%tel sla?cia braﬁm ﬂockmg
arrangements such that each vane is held at a predetermined position alternately, and the
vanes are free to rotate through an defined angle alternately; said cams ore timing devices
allow both vanes to rotate simultaneously through an predefined angle; said cams or
timing devices defines the angle by which the vanes are separated, rotated simultaneously

or independently in a pattern as described in the complete specification.

2. A rotary apparatus as claimed in claim 1 in which the vane are so fitted that only

one the vane’s surface protrudes out of the sleeve’s end.

3. A rotary apparatus as claimed in claim 1 in, which the said shaft is external to the

sleeyes so that the sleeves are not hollow.
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the vanes are attached on the sleeves, is such that it
allows rotation of the adjacent vane and sl eeve
fitting, about the said axis; said vanes are pl aced
inside a liner; said liner along wth the sl eeve
surface fornms an enclosure; said liner's inner surface
is contoured along the path traced by vane edge while
rotafi sai d.axis; .said.i.nper .surface .
*al | ?\A’g&&?g&p‘g#%“dgn ng?lalfl}?g if SR 1 3 thich g seidlpesgéiace driven by
orslaivela vifidy abuplinpeartagensatsdnengl #pssiag beidRehend. Nsi de
the liner into two seal ed chanbers; said enclosure is
sealed from spaces_ outside the enclosure; said two

351 e dVOLTY BRRATAE A5 climerhi cliie d ip MBiPhihe Hioeveshd purfisgs adjacent
to reRaN Sthef afOPRIIdRE wit| Eéﬂiﬂg @E%en@cfoﬁ‘@%n%q% S:XIC]' S %alin% line

ot her. timng devices; sald cans or evices ar
argyep s#id end S%%cgq Weckingzdsilagofiow sapmctiralty passitlé. m ng
devi ces actuate said braking/locking arrangenents
suc vane . s hel d. at .a pr.edeterm ned ) )
6. pos?&t{oﬁ 3%2&%% Seﬁ?fnegﬁrﬂcgﬂ'%tl Wé’ﬂ%@‘ SHE Ve @re pyovided with
sealiog slements blogkinga 1eahpd €0ideNGl Qcrdsd eenvHng! &dgesS Ad1ife Bner
re timng,devices allow both vanes to rotate
mﬂfPﬁﬁ?Fﬁﬂg% EPOSsitf-ough an predefined angle; said cans
or timng devices defines the angle by which the
7. van ; ' .0US| Qr )
ot erp s 3 Blmdath Bl 1 S1Hch 308 BiplyagBlnts are placed
at e dipereand slepveiifitefatei hocking. a Rakapt fhuyd fpwaicaissi sheasid liner and

I [ laim 1 in. which the vane are so fitted
Sle%ﬁg%tgg%efgpgaﬁgca@ﬁgo gﬂ%‘ s surface protrudes out of the
sleeve's end. 3. Arotary apparatus as clained in

g cl Z%ml in, which the said shaft is external to the
s| deVHaIYSIPPRREEs a5 eiaimed i aimat én whichisaid) epglosurs formed within
the B30 Thils istdakludiBdldo i as
cl ai med | nlcl al n%u(l1 In, r\%ﬁ%l%ﬁotsﬁﬁe&gé‘?%x%ﬁgg\%@&g?e
driven by or drive a shaft by coupling arrangenents
9. t hrdbogtryaapgesaius iy chimahiperiyimt 8 irbwhih ld esrymagipaingtdesice or
imed.in clbaiml in which the sleeve end surfaces
fov? S BT BN e TP AR oS, it the
apparhiasbatisedfas b FbiMgredsos ARt PEHS 0B £ BleleRiflg UM, ar ound
said end surfaces bl ocking a | eakage %I ow as
practically possible. 6. Arotary apparatus as clained
10. § h ActolaryrpRparafus daimed incliisme wherin measy atpayovided-for addition
SRALI & | fluid.flo oSS, -
or HR el ShaL SR DR St R ey PPN B cpblds B BB By
enclpsygssioptned by theAineodrdrwinasppar at us as claimed in claim1
in which sealing arrangenents are placed at the |iner

angd sleeve interface b]ocki.ng | eakage fluid flow |
1. acgor%ar}’ RBPAAY af cCagpe Wdclialg} é@\yﬁé’eﬁﬂ gﬁ%?é@n‘&gcatmg devices
and, [of B@EsCEH dn¥reh @88itiBh 8nd Bmodallaa ﬁfﬂa@ﬁp@ﬂ'e@été@arﬁa oCtifAéd8ekh

In claiml1l in which said enclosure formed within
that the apparatus be used as a prime mover like an internal combustion engine.

12. A rotary apparatus as substantially as herein described with reference to figures of

accompanying drawings.
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the liner and vanes is comuni cated or sealed to
spaces outside the enclosure. 9. A rotary apparatus as
claimed in claim8 in which the conmunicating device
or flowregulating devices such as valves, is so

pl aced, operated and, or tinmed, such that the

appar atus be used asﬁgdggﬁgbqﬁggﬁdsnntor punp or a

Met e fridivi@ Y] A8 tnrtBintibhal BhALY o {1&%&'6%5

I

(r:e?r:)\r}gl % %%g‘tr}e of %tsﬁm?v %g g(?Pa%eé ween
spaces W thin, outS| de the said encl osure formed by

tpe {@ s&@énc%e\fﬁlgﬁe ot m#gl‘,g f ﬁeﬁ‘oﬁ 8&\% é/o?filﬁ Qleedg &%ﬁalséd E}h%)o can%

in claiml e conmmun es
neBgpdenton varradSlecsipRitiony if A aatdy HewpveAainddo Beafom @s@emable

O@ﬁx{nﬁisfbd BB Groluktrid ﬂa!mgtary%&ﬁhl cdnBdtion 4 ?mé‘ BRI Sullf,

t st
R ey T i e e g B s

rveero@atpd lohsspes, bdnpithgwiltitth, stefandiiddpholdig grangmentd said cams define a

AI\/ENDED CLL’%EIR%E@ eaggft\]}%tégeg§y$%[b%§%rer%g% od%%&mg%h

FH° e sitignagLang otheyaetating ﬂmbf)_aa’c@m yeaching en wsihoD3 R dekmeps minus twice
rtmm a@glamxsfwaaemeacm?m s end tdg@cﬂézl mm.a saéd%nﬂaagﬁgsﬁal l
: enc eratil
g’x i %é%vwé's s ﬁat"g@l’ f4 dmg‘?? p‘f%“ %’g’e mg‘g‘ﬁlg‘zﬂ JUIRE pesfiion
Mﬁ@mﬁ@l subeguapdly o pviowly beld vanarotass md)pwap‘pﬁébr ratatieg vane is held
@Qﬁmﬁrﬁ el e Rﬁafhflé’% A%k in YR A M0Re mﬁme% i1 nfpllar

VQ unetric ra 10 rotary I nterna US I on_éengl ne

diseiasrraent fom tp ppiepary vareindes ?{gc%rwaﬂaesmddwﬁ Sitsdgn srthe wo

slekeray bre &kue%ﬁmsslee?&’\lgucﬁ flad tRUafses &@Yﬁﬁl to ﬂ@év/%’@‘éﬁrfabm& at ane of
sSsocl.at e S, COU C

B e Bl PR ORI e B R poifhon LB e Sl protces

e oF theslegve’ wd,u seith lsleevcsaplaccchzhchahagmbamnddﬁtsp Wil exmesre placed

wstc&ﬁ%ﬂh heass aﬁéﬂ&lﬁﬁ;sﬁ&d@&ﬂ ﬂu@% h‘MEHE&fé&,%mﬁg

Ol ()

vane stafl onary "and other rotatin uch

?@%&% TefRoahwhskrfherapes afs@trobrd gn the Sleqypsismich Rptdiallowsyaiation

¢ﬂnheta?ademarwah(aneedi ﬁtﬁﬂtgﬂﬁﬁigmél &aldtcuab_:m Mﬁmﬂeerv@st licBvanes are placed
e.S I T1.a
BAASIS, sl WS bobn? s satics e RN oo oy
WP tSICQTﬁOWﬂdtahmz thepatinigiced Ighwrade edmm@ﬂ&oqatmg aboud the said axis, thus
dul%‘ﬁé ﬁﬁ%ﬁﬁ% vaup&%m@g&h xmt 56 V28 MR ﬂeﬁm{ﬂgi st Pdned
q{?}ﬁﬂ ﬁyreV|ous r ot at I Ng vane

s e bRy ﬂ%’ Rehambeisaid roderyey apsamled axlmenuplss wifhyythat b

1366 ofl eyplingslutvhing @rahyde@st atilltedib tdnispiaidanaitrdflaced on and, or
0 vane a

By SR sl b BB DA A PR RE P eomey
Iqgingein vanes S’fefwn@?d et contentlodbut welfle okition alteroatelysaid capsalefines the
afighttiyathich %e&hxﬁ@%@h&d Sioh@F SepRey, ttéars tﬁhe?\kg%ﬁg@&@nd&{ﬂy

each sl eev% vanes are so
e pite P dgted ‘ﬂé“ %?P@P?t°§6?°¥f‘ﬁ%nprotrudes out of the
- Sl efextinsappdralys 3 alatthes InRRME B inhath €8 vAid edlatinh Rlqudnbesis BerRaidhad

P T tah Rk elby B ADGRes M RLAGES
3 Arotary apparatus as claimed in claim 1 it which the vanes are so fitted that-only one
vane’s surface protrades out of the sleeve's end. |
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adj acent with the vanes angul arly displaced by a
m ni mum angl e which is controlled, varied by said
cans; said surfaces where the vanes are attached on
the sleeves is such that it allows rotation of the
adj acent vane and sl eeve fitting about the said
coaxi al axis of sleeves; said vanes are placed inside
aliner; said |iner along with the sleeve surface
forms an enclosure; said liner's inner surface is
cont our ed along the path traced by vane edge while
r ot At B BRPATRIIE #elaizagd dp caim & in. whidhdhe saifl Bhaflisrytermal ta thie glppves
of t he syut@e skRbeddithérbeosi v paniys, sai d vanes divide
t hes sqi ncl osure forned, jnside the liner .into tw
chat ey B e St Wrtin | 308 st Hearrs B v b apioae
Wi t h asfdrquelysearingangmid acagsplestng/ ¢l ut chi ng .
arrg@n H=Yo F0)VAN s
6N Ol Bferaft b4 Pl Wi Bl Yo SRRy BleBePUAEG o cact

on and, or' ‘drjven by, ‘ ves; said g .
ar r ang &HE A eroxided rthaerling slementn Srgng Frotliag Hey asmundseidondvrtaces
mai nt ablocking b &akagd fdw £ PpAttoalgipodibeont rol I ed but variabl e
posj tj |ternatel.y:  sajd cang, defines the  angle b
o R phiel g 8 iy R FBioienys Ve pa pivigel s Seable

r ot at edemehtrblo¢kinge daabigy figd flowatepsittent ddges, as practicpltposible.

as 4066 Bk Dach.] e . ;
appar at ys gm??g%ﬂég 1N cigﬁﬁgﬁagﬁ %ﬁle% g?%g%ﬁ%%8§§kad
r ot-at i‘ﬁ'ﬁ‘s B rdsmcts plockingrai vskage Bridiflovereropsdesgiddipenandlosse
devi ceisterfitcé) @t prickieally gabible. 3 A rotary apparatus as

cl ai inclaiml, inwhjch the vanes,are sq fitted

e et b e oG s g et o g

s| eev aeylatingdlevicey sysvENIDEDr St e proftddd @i, sheh) thit thé saidtoalogure
appar Eﬁdéﬁ,maﬁca@éd%fgfﬁgd% g@ésslgigme]théeﬁeloéﬂ@ ch the said

shaft is external to the sleeves- so that the sleeves
ei tth &R 2Rereits ps gpimad n el 9 ingvhich/festeampunioating devigeor flgw
cl ai megulkting@bwidestubh dsvahddj i6 kb SaddddopslaRe ¥RiSordhRd, Hhdh\iRFthe

by, o | VE, haft through a geari of simlar
| a¥r anrép gn%{#%[fge %Cdé P 8?“:3?‘;75‘056}9%?’3 °r§§w§ %ﬁlae’i n claim
1i H- Meeten appppias asslabesd én dleind 9 sheréimumenss aelpravidadtfortaddiiencin
ot her regio i e ' OF 1) :
reiofal SO aGE B MMt FomRQR kR0 rb?xlggéggﬁgc%l %%?fn%dggdae%e said

sealin 1Iin argund_sald end sSu
| eak af& T d byths liger gudvpss.nossi bl e. 7 A rotary
appad ettansapasatod @ chidd intlarh 8§ iTwlich meﬂﬁbi@dﬂinﬁ advibed/AN RS means

are p, ' A1t i - el n | ockin

ek oot ool REBut B s o Rl il o e
pr actPEaFs\pe Besd s ditrime move likexndatymab ppbngiou sngivs. ¢l ai ned

| 13 Chadtity appicduis@iinkdif ittt dSbaRY fid ARRALAG Raird of
provided wth.sealing el enents bl ocking a | eakage

f1ui FFTBHYREFBEEEt he said |iner and sleeve

interface, as practically possible. Arotary.
apparatus as claimed in claimlwherein comruni cating
devices or flow regulating devices such as ports or
val ves are provided with, such that the said enclosure
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is communi cated or sealed to spaces outside the

encl osure. -10 --Arotary apparatus as clained in claim

9 in which the comunicating device or flow

regul ati ng devices such as valves, Is so placed,

operated and, or tined, such that the apparatus be

used as a conpressor, notor, punmp or a netering

device. | i Arotary apparatus as clained in claim9
wherei n neans are provided for addition or renoval of

heat and, or other forns of energy, between spaces

Wi thin, outside the said enclosure forned by the

l'iner and vanes. 12 A rotary apparatus as clained in
claim1l in whic nicatin evi ces and, or neans

of energy additlgn&ﬁﬁﬁg'%HUQQB%gFglgﬂngbced oper at ed

and, or tinmed, such that the apparatus be used as a

prime nover |ike an internal conbustion engine. 13 A

rotary ap aratus_as substantially as herein described

[Whene qriginaflyshers were %01!%%!14%%9@“%5%%@@3 ragdide anvneipin, igre are 13]
C 7; pfignatplpim Pgenumbered

\ i @T
o 4 dpdan 5; otiginal
cl E%? ? ?5’*‘*451“ g gmvgra ey e e, i
oo o € ittt W& red o &y qiziapl gain 7
?g}igﬁ to claith §htf‘@fm§f£§§£c E‘g’g’e

s and 10 which
C. er oc
10 AP REiberBEW rferd % “@T,, :
as 3; oﬁlglﬁal éﬁ%ln?gg ed 5%1 reﬁung%red 4;

-t

e K &ﬁd to claim

original claim4 anended and renunbered as 5; origina
claim5 anmended and renunbered as 6; original claim®6
anended and renunbered as 7; original claim7 anmended
and renunbered as 8; original claim8 anmended and
renunbered as 9;original clains 9 and 10 which
referred to claim8 now renunbered 10 and 11 and refer
toclaim9; original claim1l1l which referred to claim
10 now renunbered 12 refers to claim11; origina
claim 12 renunbered as 13." 19 AVENDED CLAI M5 1.
(Amended) A rotary apparatus adapted to perform as,
conpressor, punp, notor, netering device or an

i nternal conbustion engine, conprising of two

i dentical vanes, two holl ow sl eeves, hollow |iner,

ti mng devices including cans and associ ated |inkages,
coupl i ngs/clutch, shaft, and braking/ hol di ng
arrangenent; said cans define a variable initia
angul ar di spl acenent between vanes at the start of
sequence, conmencing with one vane stationary and

ot her rotating such that on reaching an angle of 360
degrees mnus twice the initial angul ar displacenment
bot h vanes rotate together through the said initia
angul ar di spl acenent and the two vanes reach the said
initial position with the individual vanes position

i nt erchanged, subsequently the previously held vane
rotates and previously rotating vane is
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hel d stationary until the rotating vane reaches an

angl e of 360 degrees mnus twice the initial angul ar

di spl acenent fromthe stationary vane and so on

continually; said vanes are fitted on to the sleeves,

one vane on each sleeve, such that the vanes are

radial to sleeve's surface and at one of the ends of

each sleeve; said vanes are so fitted that sone

portion of a vane surface protrudes out of the

sl eeve's end; said sleeves placed such that their
. ends fitted with vanes are placed adjacent, with the

vanes angularly disgh@@ﬁggﬁgjpéﬂggnun1angle which is

controlled, varied b d surfaces where

the vanes are attached on the sleeves is such that it

allows rotation of the adjacent vanes and sl eeve
(Anfendiddl) BgroaBoappatatie aGpted 1€ par¥drdlas,6inpreddor, %Juﬁ@Vﬁﬁbor Sﬁétéillng device or
an V@ are Flaced i nsi de a Iln(% ﬁld l'i ner

PR sompug o d0ne PRSI olthe Ishiehenes (e hol&% geeVes, hollow liner,
tlmlhg aarlces mcllrdﬁfg 3k aﬁmscbcsatéaqn&@gb@ Sbupin@heutch eshﬁ)ﬁ?ltdﬂd braking/holding

b S0 Y T R RE9S ML £ PLALLDG RO S o

sequeateg ccﬁlxmmcmga\hﬁ onangs st‘izltluma‘ﬂ)eaﬂdﬁh& 2dt&lin@ REIHOBAI R réa@ﬁlﬂggn angle of
anber characteri

360 dnﬁ%frleegg 1%11'?3? tﬁ/éctqu allnala{ 0 ]\é\/TO%lC acgment o@ovl?rﬁqsgata‘rgﬁ%gezlxer through the said
initiglraogulipl displanérhdnt andshatvlo vialyes @@ the @id Gl pbshtitg/ vathth€ MidR@lual vanes

ro Y ST, BB S PP St 25 e e
held§mt1dna;yamml tire rhiating vage sachan geampi 360 Hepd@s hiMa Mese the initial angular
dlspﬁlf: eéngg m){heasttatl%na Ogr%;a%lggg ?’ﬂ gglﬁtw\éggn gq?c&s%ggso %&HI 1&%&1 f’]ﬁg) the sleeves,

one yases aadesldrwb d;uchsﬂhaltth@meyare s®lird tasletsle’s kot @6l at one of the ends of

Si . I ependent | said ti.m ng devices ,
S BTERAS L 8 DHSEELER o s, B e s
end; Fﬁﬂ@(ﬁéﬁewﬁaﬂaoﬂé suchbha thmlgérﬂs rfigtsdl Mith rvgnes rard jiﬂ&ceﬂ&idjicent with the vanes

ang\ﬁ‘aqgfaﬁ é}}lé@d 5{/ Lén{énErngxé g?glg‘whl ers ;cgrgtllboglg(# Z\{aglg ges% W% 0.sald surfaces
whejerih vamiesarg ammdsomtht heewsiiscsuctatist ihalevsaoptiaf of the sdgﬂdant vanes and
slee\tehlﬂhné %ut ﬁxg g%g rc]:t);g(;f'afl agulg %f Ql?gs}e%ngaﬁgva%gsgar?e ?f%ce%f ngde a lhnea said liner
along Wlth éhwkbvet sorfadedormsiam prmlnwmnxgi@mf’s m&qzrauﬂ:tce Grrobetinee ehng the path
tracell rﬂ)‘frsv\égé; ¢ ?ﬁ)‘é‘lgé gg?tﬁg %B&It %hg%%@rbq?ste{ggs ; allc r étroa T dthef‘ gles about the
said syl saidgyanen fdivideofhiel @ld @n‘tlb@lrec dortned  ihdidre thies hmgr mdu axlvcb ychambers,
charéé?e&x&&ﬁb}a{hg ke tﬂal.esa?cﬁmors@ée %@rﬁs‘ cougled Qﬁ% Htgc ?%)Nec? gvﬂﬁx QatP {)y means of
he sai'd m ni mang eo separ
Coupba&ﬁ@lgtcmg iapengspeRtaachieisd By erovi Mg:edamn #nd] boddre Yasi tregsleeves, said
brakﬁlg %err?g@anﬁL adedeed ﬂﬂaﬁ%ﬂls\@phflﬁmﬁ tan&r%éﬁérgs angl gl?n Q%nes stationary at a

l'e is varied, thus res vari at
°°ntr€3‘ﬁ’p‘?lé Jaiigble positipn altanatglyrreidcrany dﬁﬁrredham;glfa‘p»pahah ths ages are held
statlcﬁ?lIa@" §B6kale Blartl @n%ﬂﬁﬁﬂk%ﬁﬁy Br Ha@peril,iegﬁy Gald" %ﬁ%ﬁ{v?c%g gllow both vanes
jacent to each other are provi

to f‘é‘l‘t% rdfelianeeysly thepugh co peadpfinsd svasieble i fnlglel reﬁlétlw omrthle saiid dapparatus
funct@AchgSHlih ARBle MndrdhiBrmo) €akage flow 4. (Anended) A

rotary apparatus as clained in claiml where in said

vanes are provided with sealing elenents blocking a

| eakage fluid fl ow across the vane edges. 5. (Anended)

A rotary apparatus as clained in claim1l wherein

seal ing arrangenents placed at the |iner
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and sl eeve interface, blocking a | eakage flow 6.

(Amrended) A rotary apparatus as clained in claiml

wher ei n conmuni cati ng devices or flow regulating

devi ces such as ports or valves are provided wth,

such that the said enclosure is comunicated or

seal ed to spaces outside the enclosure. 7. (Anended) A

rotary apparatus as clainmed in claim6 wherein the

2. (Amgdedyuniotaay appgrathe s deimad inf dlzﬁm! 1 wiegdinh ek isa’i@] cal@Miac€s pdlleiiuch that the

ang%ﬁtgfyt%l?\!ﬁesg’mnkn a%? eQ& & rafglg E:satto%He %eﬁ,ge}* gges 8# he ﬁ%{l’o e’%%ps the, and is
equpllmﬁleomlmmtaglq: o@epbeallon bethen t(lé\mﬁdédmg,épérﬁﬁoarayid the said minimum
ang%p&%&?agﬁx%rﬁ? ﬁnels %en%%pre%cgln% ug}agd Ir;]h%r%y aélglalo? p(rﬁ# H%he ceqlter line is
graquelp varied atong an@é dxis,sblopingaiteatiopertht @d mindinurarangle of separation

betv(/éem?ge Yaﬁgsg&élhg %h?ratn)% yargtg%iéa Sfolﬂgwéjrg gl((j)n a‘;e chpcrall axis through which

er na I on eng
the %Be# iirgbl of proditeps v i.chus resatting in viagiation of compresswn ratio.

3. (Amended) A rotary apparatus as claimed in claim 1 wherein the Sleeve end surfaces adjacent to each
other are provided with sealing elements forming a continuous sealing line around said end surfaces

blocking a leakage flow.

4. (Amended) A rotary apparatus as claimed in claim 1 where in said vanes are provided with sealing

elements blocking a leakage fluid flow across the vane edges.

5. (Amended) A rotary apparatus as claimed in claim 1 wherein sealing arrangements placed at the liner

and sleeve interface, blocking a leakage flow.

6. (Amended) A rotary apparatus as claimed in claim 1 wherein communicating devices or flow
regulating devices such as ports or valves are provided with, such that the said enclosure is

communicated or sealed to spaces outside the enclosure.

7. (Amended) A rotary apparatus as claimed in claim 6 wherein the communicating device or flow
regulating devices such as valves, is so placed, operated and, or timed, such that the apparatus be used

as a compressor, motor, pump or a metering device.

8. (Amended) A rotary apparatus as claimed in claim 7 in which communicating devices and/ or with
means of energy addition and removal are provided, so placed, operated and, or timed, such that the
apparatus be used as a prime mover like an internal combustion engine with a variable compression

ratio.
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