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WO 2009/ 105031 PCT/ SG2008/ 000058 1 REVOLVI NG VANE
COVWPRESSOR and METHOD for its MANUFACTURE Reference

wo e0oRabssed Application Reference is made to ORET/SG2008/000058
i nternational patent application filed on 28 June 2007
under 5 nunber PCT/ SG2007/0G0187 for an invention
ent itl ed "Revol vi ng Vane Corrpr essor” ("our earlier

RoL NG Saby CUEVEREBDR 80 RI S0P A MERK R A GTURE

thei r ent| rety. Technical Field 10 This invention
relates to a revol ving vane conpressor and to a nethod
Referentesto Relatedaspplicationd refers particularly, though
t excl usiv V,
iRt s e 1P RuREh Dol B LM IR on OB JRAC S under
nufiBef PCOSGENG7/0081 8Tk b daentidrberfitle ﬁvamimn'gng}mmpressor
this specification a referepc ﬁ I essor dsb Q.
(Fareaienanpsices bahnomHent of Whih 3E Ge0y icpigoreted by ference
a??ﬁl‘%"lo @ﬂere?nom glfmrgﬁ,s crucial factors affecting
e perftornmance of a conpressor is its mechani cal
ef ficiency. For exanple, the reciprocating
&cston c_yI i nder conpressor exhibits good nechani cal
hpicabBield but its reciprocating action results in

ﬁlbéﬁtfog%la%es ks a&émwﬁ@ Jane @R BH104de R mdBod g dtk
such pro rotary conpressors have gai ned nuch

mapiicanrs tyd hfiers pertichlily, bongbratsaeksivalydiosiugh azenglyigg,vane

vi bration
OB S P ERLr Ao LS R it (b (S HE A he
dylih@dri onal | osses are high. This has limted their
éfficiency and reliability. In rotary sliding vane
conpressors, the rotor and vane tip rub against the
$¥$LFder interior at high speeds, resulting in large
PPBnal 1 osses. Simlarly, inrolling-piston 30
TiRoieashisspetifieationl 4 fefigenrieso onompizssargatonst tak¢neas including a |

~eccentric and the cylinder interior thereby resulting
refpreicg i # PYEAt friction | osses.

Background

'One of the crucial factors affecting the performance of a compressor is its mechanical
efficiency. For example, the reciprocating piston-cylinder compressor exhibits good
mechanical efficiency, but its reciprocating action results in significant vibration and
noise problems. To negate such problems, rotary compressors have gained much
popularity due to their compactness in design and low vibration. However, as their parts
are in sliding contact and generally possess high relative speeds, frictional losses are

high. This has limited their efficiency and reliability.

In rotary sliding vane compressors, the rotor and vane tip rub against the cylinder
interior at high speeds, resulting in large frictional losses. Similarly, in rolling-piston
comptessors, the rolling piston rubs against the eccentric and the cylinder interior

thereby resulting in significant friction losses.
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WD 2009/ 105031 PCT/ S&008/ 000058 2 If the relative
speeds of the contacting conponents in rotary

w@owpne®sors can be effectively reduced, theiPCDY€2088/100058

performance and reliability may be able to be

i nproved. 5 Summary According to an exenpl ary aspect
there is provided a revol vi n% vane conpressor
conmprising: a cylinder having a cylinder |ongitudinal
Ithe ?lﬁfversﬁﬁf‘é‘ﬁioéﬁ?e GOIEASHIBE CORDPRESE INFPER Wr@mgssegﬂ SR g’ér
eﬁ'@&iv}éﬁyﬁe&&eﬁ h8ir B I]aﬁg)gi’ft)ﬂﬁi 8lan@ ¥Ry fAY BklaBlRto bBE
rotor ongitu |naf axi s and the cylinder Iongitudinal
impiosedei ng spaced from each other for 10 rel ative
novenent between the rotor and the cylinder; a vane
operatively engaged in a slot for causing the
SaMhsger and the rotor to rotate together, the vane
being“mounted in the slot with a two

Ageopdug-tofan fexeraplory aspeétahere éf provided a seviolving vee gosgpressor

enabl.ing the.rqtor and. the cvlifder to.r te w
ogaRebR iRk Heding AR bR IS ak SRS s b pounted
vwiihel Beic§lified ¥hdlBaife & eM6t bnpigudisdl exBfpstetSsemthe rotor

conprising a vane operatively engaged in a slot for

longitedinnl axisangdithe evlinder lopgituding axfsdieingswergl e saeh ether for
| i _
T

skex forrbhadiyg the pelitdep and tldastoa to mtatk wgethey, ahevaerhegiresmounted in
conpri sing: cyl jpder, a r.otor pounted wthin the

tigloteigh 2 Bp &gﬁ%ey-%%g? BOYoR Frfattyedo e %Otsff)b??anPg the otor

agéggféﬁﬁhdér% Arh¥ it @R bhet Or enabl ing the cylinder

e rotor to rotate together. The vane conprises
a portion of the rotor or the cylinder. It is either

rigidly attached to or integr.al w. t he .t ot r
Aot Bnher Semirtird apnref ERS ReideR 4 oty e fang fophBessor
cbipridihg & Yhhd\6{Rkativilyy@igabet inhadlotes bl @hont aglpged thereto, the slot

provides a revolving vane conpressor conprising, a vane
beipe shaned ép gnablejhg aepviement t9 bora idingraowmsit apdf Rivotiag
II{('R’E{IIQ}HOEI ﬂg&%&lt e.CONPrising an inner portion, an

|n1terms<§i ate portion form ng a narrow neck, and an

enl arged outer end 30 portion, the narrow neck have a

c| ear ance Eit with the vane;  t.he narrow neck ..
A BY GSeppplary aspect provides a revolving vane compressor comprising: a

cylinder, a rotor mounted within the cylinder, a vane operatively engaged in a slot for

movement relative thereto for enabling the cylinder and the rotor to rotate together. The
vane comprises a portion of the rotor or the cylinder. It is either rigidly attached to or
integral with the rotor or the cylinder. The slot is in the other of the rotor and the

cylinder.

A yet further exemplary aspect provides a revolving vane compressor comprising a vane
operatively engaged in a slot for movement relative thereto, the slot comprising an inner
portion, an intermediate portion forming a narrow neck, and an enlarged outer end

portion, the narrow neck have a clearance fit with the vane; the narrow neck comprising

a pivot for a sliding and a non-sliding movement of the vane relative to the slot.
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a pivot for a sliding and a non-sliding novenent of

the vane relative to the slot. W 2009/ 105031
wWeE@NA/SGPAN8/ 000058 3 The revol vi ng vane conprRCEG2008/000058

the other exenplary aspect may further conprise a

cylinder having a cylinder | t%ngi tudi nal axis of

rotation, a rotor nounted wi thin the cylinder and

havin?,a rotor longitudjnal axis of rotation he .
Theteie vlwwwmmssgﬁfﬁ*%ﬂ CT GCEIPLAFY BRRFSE RY AP GPTBTSS 2

i i i bR €ed within the

oAbl g B IO R A At (Rl ied i
cylpeteatnd/evingngaoeidngitudina bgis of ortation, gherrgtor fengitudinal axis and

| i, d.th . t te t th '
AP NP a b et Ree sSiced pRbEer By RhrretFe MR bl
b[E:@\%eﬁ AleqbtorAAd HHRCyNadNE Oind dpetdivalyeripghidd i8 aGiot @6l @iusing the

or the revolving'vane conpressor of the further

c?alimlt_p biact the aigtpew_t r,otat?@get}mt, Hereotiery conapring: BV Jearertef
£33 o1l T e oot B By G foralp it GRY ot

| ongi tudi nal axis and the cylinder |ongitudinal axis
maybe spaced from each other for relative m)%emant
Fpethraevplving vaea ermprassor pithe finthen exemplaly aspegieths fylindee may
hi{r 04 oyt Pl%ﬁgﬁ@cﬁ}?eh exRlor TOUESE Ahd HR! Bl Yy v 8 ¢btor longitudinal
oY hef TRe “novenent , Iy conprise a two
afis @ etatidn. The estormonpitudimal akf afifl ¢he elinker loggitaienl axis may be

conpressor of the further exenpl ary aspect v, further
SR IOTSRCh Othey or BV B FRJoLE REDTFR RS SRt g Yior The
varid éhdq{‘l_e 518t Al B8 cafbibledd Gho vkt fllativieltd each diRer. Thé hddement.
and having a fotor |ongitudinal axis of rotation. The
nraytcomprioa gitwo degrae-obficedam hotione cyl i nder | ongi t udi nal

axis may be spaced fromeach other for relative

novenent 20 between the rotor and the cylinder. The

The hévolEig bﬁl%c}ﬂéslsﬁﬁéme ngtee exdniplarydspéct hay fitharsomprise: a
the cylinder and the rotor to rotate together. The .

cylindgr %gvxa& a crindes longitadinalaxieaioRiating 2 oMRIRoWedWithig the

cglgﬁe?‘ gﬁc?ﬁé\fi%gegg@mv fgﬁéi'u&ﬂnal T08 ot Qb SBYTHE ?otig?loinggudinal axis and

nder an may conprise a part |
thieodydinderAbnghtdinah akis wedyyhe spheedsian eadnothe fonreldtiye maavgment

b1 M S 36 S B g el 061 o
- Mididl th RELiARE Qhd Ble rblde t¥hdtd difpkther. The sliding and non-sliding

movement may comprise a two degree-of-freedom motion.

The slot may be in the cylinder and the vane may comprise a part of the rotor.
Alternatively, the slot may be in the rotor and the vane may comprise a part of the

cylinder.

The vane may be one of: rigidly attached to and integral with, the rotor or the cylinder.

The two degree-of-freedom movement may comprise a sliding movement and a

pivoting movement.
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30 The two degree-of -freedom novenent nmay conprise a
sliding novenent and a pivoting novenent. WO
WQ®91403031 PCT/ SG2008/ 000058 4 The sl ot nmayPCDREL008/600058
an inner portion, an intermediate portion formng a
narrow neck, and an enl argeqr outer end portion. The
narrow neck nmay have a clearance fit with the vane.

TAO ok B} SefpB e B TR it o s Pt iR 1OBRRE PP neck,
afibéd érdirgb@YuteLertdGHi 6. Gthe nhBwi REIE nal Waté 8 Bledfcd HBwith the

intermediate portion may forma snmooth curve. The
vans Aheyaerro neck mAY| corepriseRPiNelfohd nowsliding snovement of the vane

Q

. : i h
et Bt SRR BN ) e SRARAAY Thi Bulf SRt e
- intratediate/sdriion arap deined siooth ciifvey Ehé brdlhiged ShiRr eR®pétion gnay be

nnection may be one of. rigidly connected to and
b@ﬁ%@ &QF PiyjotiRg conact between dheayane ang thenesk mayform ageal. One of

_ . - ¢ j C oV '
& P R Ry R ool e e operative
camecdiamcmay belombaly eigidl heommetthd tb amhiptegsil mdth, therdriveghaft.
front bearing pair and a rear bearing pair froma
single piece of raw material wth all features of the
AbERBIng 6 8 pbREtiRAte exBflak AdpebiaBérle 0pReded AGRAthE £ fhr f OF
correct alignnment of the fpr ont bearing pair and the

megefactyang p ey obdng vinsi cempirensomas descrihiechabovam wumethod Threprising

Sogifla By FepliEpht At REEheaP e B Y alpdF B oy preria

with all tfedturee af the Fronfb&eihgdipal aha réar beadlg PieRghisdd/for 8HEE
there is_provided a nethod for manufacturin

aliesmy oFge VieREbeasing pais aad thegesrdsaringpar heing gqr?nqde_
sifglﬁgghge%gt gn?ﬁé Rhfides| P ﬂ&t%e%@no%:%{if 'ﬂfﬁetﬁ? gérlnlgg rvi:\rﬁ}'ét %aﬁ]rgrﬁ%y each

roma single piece raw na
congzise reylinder belwdngadd auwdéor beadnga cyl i nder end pl ate
required for correct alignment of the cylinder and a

cylinder end plate being forned sinultaneously. The

ALRREME €6 a Bhall XempYdry RGREL tAAE i@proGidell RIREhENfor RhRUE cARMHg 2
conprise end faces and a cylindrical journal. 25 For’
repelvingt e pemplessonas dessritied dheak, thy eretiodropmypgisingtforminge

; ri al b chined to align a cenfre, o
xR B PR Rl b of B PRl Vi AL fegrues of
the hﬁincgeammtﬁlmdat efdplbleeeglineddoidozicet &liphaiBne oDt 2Phdd@ and a

o .reduce vi brati on.
cytlinder end plate being formed simultaneously. The features of the cylinder and a

cylinder end plate may comprise end faces and a cylindrical journal.

For both the penultimate and final exemplary aspects, the raw material may be
machined to align a centre of gravity of the raw material with a rotational axis of the

raw material to thereby achieve dynamic balancing to reduce vibration.

Brief Description of the Drawings
In order that the invention may be fully understood and readily put into practical effect

there shall now be described by way of non-limitative example only exemplary
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Brief Description of the Drawings 30 In order that the
invention may be fully understood and readily put into

weemondval effect there shall now be descri beRCHyGag/000058

of non-limtative exanple only exenplary WO

2009/ 105031 PCT/ SG2008/ 000058, 5 enbodi nents, the
description being with referefce to the acconpanyi ng
ilJustrative drawings. In the drawings: Figure 1 is a
?ffl%%ﬁmg%téﬂhs Aegcriptigndeing ypthagiersnca 9 themsemprsiying iustrative
Eﬂa@ﬂ{c%% 2 is a side sectional view of the exenplary

enbodi nent of Figure 1; Figure 3 is a series of

In theidtamangsons il lustrating the operating cycle of the

I nbodi t of Fi 1 and.2; Figure 4 is
BT B o Ao B e O o PPy ARERisngntot

" Ei 3@ifs laQiietfectidifal PRI RS é’xenﬁm}?@hﬁi%g}mé}ft ofF & 1

to 3; 10 Figure 5 is a view corrésponding to gure 1

Bigugios aseriesadfriustrajionsilusticatingtthe optirafingcyéle of the exepnplary

[ £ ngiag to, Figure 2 of the other exenplary
éﬁoﬁﬁ%ﬁﬁﬁ“eﬁ:}ﬁfg 5; Figure 7 is a series of
Filghiestt is ah ieplagged|illusitatioh ofthe vage-RPS6EEInABCHNIehddxehitlary
ot her exenplary enbodi nent of Figures 5 and 6; 15

embpdimery of Figurés b9 Hor responding to Figure 4 of a

. ' ; [ ' sghemat i Cc
B S0 aFRERBRsboSRT M B o dslicP oxgpiias) HRTan
Kgtredi isavievatdresspoidingrarEigaet2usf thg otepeasgilaryiceibodindéht of

I.s a schematic illustration of a first stage in the
fﬂﬁ'l’fﬁ acturing process; Figure 11 is a schematic

Fibhrd i albRa dffilh?su%ﬁ&%"iﬂu&{'a’%ﬁg %Me?%ir{@?&wfe%? Sl exemplary

process; 20 Figure 12 1s a s ustration o
eanhodiment of Figyees hartd® nanuf acturi ng process; Figure 13

. h tic illustrati. f ourth stage i he
HIRWE AAE R TP pPvaiie © Riggs dotpfurberexemplagembodiment
Hifhrd Stis @béRadil iBustiafibh cSitad@ondin {018 iRNUS Bl dkEmPhry

rocess; Figure 15 is a schematic illustration of a

esibediment afer the manufaghming Eeqsssing process;

Figure 10 is a schematic illustration of a first stage in the manufacturing process;
Figure 11 is a schematic illustration of a second stage in the manufacturing process;
Figure 12 is a schematic illustration of a third stage in the manufacturing process;
Figure 13 is a schematic illustration of a fourth stage in the mamifacturing process;
Figure 14 is a schematic illustration of a fifth stage in the manufacturing process;
Figure 15 is a schematic illustration of a sixth stage in the manufacturing process;
Figure 16 is a schematic illustration of a seventh stage in the manufacturing process;
Figure 17 is a schematic illustration of a eighth stage in the manufacturing process; and

Figure 18 is a schematic illustration of a ninth stage in the manufacturing process.

Detailed Description of the Exemplary Embodiments

To refer to Figures 1 to 4, there is shown a revolving vane compressor 10 having a vane
12, arotor 14 and a cylinder 16. The vane 12 is rigidly fixed to or integral with the rotor
14. This has one advantage of reducing the number of components. The vane 12 may be

fabricated with the rotor 14, if desired. The vane 12 engages in a blind slot 18 in the
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Figure 16 is a schematic illustration of a seventh
stage in the manufacturing process; 25 Figure 17 is a

waetvemetodr il lustration of a eighth stage in tPEr/SG2008/000058

manuf acturing process; and Figure 18 is a schematic
illustration of a ninth stage in the manufacturing
process. Detailed Descripti off of the Exenpl ary

Enbodi nents To refer to Figures 1 to 4, there is shown

evlindon & Thg vaae &2 isdapatedsinghe glot Hasuchghay itisaeslidg and pivetal fit
C}h% glog ?ﬁi %éll}ﬂaﬁqg %fr{n%lﬁapﬁ%&fyogﬁggg nﬁaézlsﬁd?.?é éx%hﬁapvgtml%manner

Bdma.he age f arrdetHeJ etogl4 heémweﬁﬁm ﬂﬁfcyhﬁﬂ@qrﬁemhs heall B9 of the vane
ne.1 fabr.ica wth the rotor
Sinddly %ﬁ%ﬂ%@: ariniegEh yalk, %e?ﬁelﬁﬁfwafaﬁ & oﬁféle rpfof hé The

L ?@ﬂ%é@e’@iﬁ]&np dlz fﬁn%%?%gé g.f)gpsri@e wall 8 ok El%tetfylhglg?rsl-@gﬁle side

vane 12 is |locate ot 18 such t
whil d# ﬂvgmg@hpdnmj and éf & largmr tliaimetar I’hmnsthe)totdﬂléhl‘fdlisi mrovides a

able to Si neousl l'iding and pivoting
h%‘g‘}% Va{)ﬁﬁét‘i hn‘ilqlié%r otor 14 are housed
in the cylinder 16. The head 20 of the vane 12 is

igidly connected to, or integral with, an external
@hﬁr Yoyl 42is msmunted dor wtasion phoutphérstlongitading akis 26candtth¢icyhnder

s L T B I T S -

M 28 dreapgellcl dhd spiced aﬁdiﬁihchhl@tt&lﬁix@torlm and RhScylind¥ Msre
secure attachnent of the vane 12 to the cylinder
aseemhlﬁé Witk 3y ecqentyieity by pensaayenee. dytiag ryati e gotpy }send the

(II:%H[QEII 1341 Tariﬁlle crftadt 3%)@11@%?3 s Gt i 'éongpx%a}g éﬁe 22 of rotor 14

unt e rotati on about a seco
afl theingenar sRifaceRBeofithe sidx emll 226Bothdhareonks ald thb cyxlmdier 16 are
5_{%%315%1 i% gvg ]lsjf%gd f(,“{)]l%ao}qmtgh g]é{e t o aib?%rgng} I??.?I‘S%%l IBQ)?h the rotor 14
&ANRE gjvlﬁﬂfé?m gherabRoror8iatd Abe 0t @bir &&ge&p«fe%n%%dﬁﬁﬁ atdi®e, 28
cylin | i ne contact 30 al ways exi s bet ween
ltemecmlﬁ;tharwgaxefséé#&glsebemgttmaxtaofmlomhe interior
surface 23 of the side wall 24. Both the rotor 14 and
the cylinder 16 are 15 supported individually and

Adnce Blﬁerft 4l Qpeﬁ&ivblgld:bﬁﬁéctéaleta lok iflediatet svithdhe Babn14 &\l is
and the cylinder 16 are able to rotate about

ﬁ)‘fgre}b ly expeal vk thedﬁgqrtlﬂd"ﬂpfaqlm@(s@gﬂ 34 is glye to be coupled to a prime
?ﬁ(yt' SHEWH) tot}%‘gvﬁé“ﬂue% ﬁ Z‘mgg tMhE FotBF 14 P.n& ffas BXER cylinder

otatlon rive sha I's operatively
hbnaﬁnremcﬂa or integrated with the rotor 14 and is 20
preferably co-axial with the rotor 14. The drive shaft
34 is able to be coupled to a prine

During operation, the rotation of the rotor 14 causes the vane 12 to rotate which in turn
forces the cylinder 16 to rotate due to the location of the vane 12 within slot 18. The
motion causes the volumes 36 trapped within the vane 12, cylinder 16 and the rotor 14

to vary, resulting in suction, compression and discharge of the working fluid.

The cylinder 16 also has flanged end plates 38 that may be integral with the side wall
24, or may be separate components securely attached to side wall 24. As such, the end
plates 38 also rotate as the entire cylinder 16, including side wall 24 and end plates 38,

is made to rotate by the vane 12, and thus rotate with the rotor 14. By doing so friction
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nover (not shown) to provide the rotational force to

the rotor 14 and thus to the cylinder 16 via the vane
wa2009Maosng operation, the rotation of the rotkPeT/36€2008/000058

causes the vane 12 to rotate which in turn 25 forces

the cylinder 16 to rotate dug to the location of the

vane 12 within slot 18. The rmti on causes t he vol unes

36 trapped within the vane 12, | i nder nd .t he
betwican thta/ane 42 and the intemal surfage 2% 0 ﬁ@tﬁldﬁwwalé %i?rb%\é%?lbh

oo B0 B B0t Fhof B8 O v s i Bt jourl
b¥drin gahrS25tb d8ppist the r&@tni’g‘lcylmdemt@/whﬁhsmas at sdditional frictional

conponents securely attached.to side wall 24. As s
Lok, Ghie Ipees &5 088 Tomesonaate s I REbar R P Rde:

ll%Jbl’lcatléthI[Ol{HW ggaﬂﬁ%' ﬂngéZ AR St A TGRS bdfveen! |t1§e 15881614 and

and thus rotate with the
tHeadytinddrnd Patekd Sig raducéd toot nephigihy REeloA §HDBA explained below.
PCT/ SG2008/ 000058 7 between the vane 12 and the
internal surface 22 of the side wall 24 is virtually

|C{R“g %&rﬁgder HVGHA he drld (IRES38 st td1@tAC IS RAuEs fﬁc’uon at
In

] our na bear| ng at journal bearing pair
thaslslu;cgmntactsﬂmtwcmahﬂ: agi fapes TRaefithe eylindier Ho.raad e r@tqrri‘* This is

bt gt aE0ing VRpcicy BRER: GRS B ACRERANE vy P

sl dafi® teicdd® the journal bearing pairs 32. Al so,
rictional |oss between the rotor 14 and the cylinder
end plates 38 is reduced to a negligible level, as

‘%’é’“%}hg“ Qfﬁ?bgg Séh%g.ls&?lfﬁéé{ end Btz dh I?fyocﬂé b&@t%mﬂ@@f et h

s able to rota Thi s reduces
disch&izé and e suttivh IS‘drtsdlth resuhummgmﬁbmtvﬁaeunonah tosegsdThey havea

f 38 of th yl t 14. Thi
steGoney ovane RGN Be 1D raPie JS iy ARt gl Psses.
l‘msgreﬁﬁ%ts % fﬁﬁ H&Hﬂ:af éfﬁcireﬁ f&f thé niaéhmé ' éﬁﬁ'aﬂdo&@d\lde}i reliability due

uce ough known designs using fixed end pl ates
ts grepter weat-twel-ipos i Thﬁilﬂ%]@r@fat‘td']by theiftietin ajeo meducas H]ée overall

suction res [ icant frictional
CoppERsEor I%ﬁ{&??n?fb“\?éﬁ%“’ bk lg?g?ﬁﬁ%%zf?{%%busi ng agai nst
which the rotor rotates, thus inducing |arge

frictional | osses. This reduces the nechanjca d
Astdll the @ngsprbgomp@leﬁﬁéﬁ itheecomypessar Lare dpy prtation, the suction an

oo e hORF applfeGt&iE ke
dréseh g Hg érydatlil Otﬂ) | %%ﬁéﬁc}éigédé gﬁd&%gs t hg overla
c@ﬁip@ésmmrm@ﬁhiwmgwmme tlelb4(cthaosuriouads thg cyﬁlﬁdﬂf flg and
rotor 14. The high-pressure shell 40 may be stationary, with the cylinder 16 and rotor 14

rotating within and relative to the shell 40.

The suction inlet 44 is along the rotor shaft 34 and co-axial with the axis of rotation 26
of the rotor 14 and is operatively connected to the suction pipe (not shown). The suction
inlet 44 has a first portion 46 that extends axially of the shaft 34; and one or more
second portions 48 that extend radially of the rotor 14 to the outer surface 22 of the
rotor 14 to provide one or more suction ports 52. The number of second portions 48 and
suction ports 52 may depend on the use of the compressor 10, and the axial extent of the

rotor 14.
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20 As all the primary conponents of the conpressor 10
are in rotation, the suction and discharge ports are

W@ k®o/10393not i on. As described in our earlier PCT/SG2008/000058

application, the conpressor 10 may have a

hi gh- pressure shell 40 that surrounds the cylinder 16
and rotor 14. The high-press&re shell 40 may be
stationary, with the cylinder 16 and rotor 14

Yot at marg disahiaige pomtd Stairapdsitioned in el hihwigh thdside walliRd of the

S, plRRD G k1055 B0 BT B 183 ol o8 p Jmmogately
gteh§ oP REhGnt. VRiYis@6 Rdied Rch it £¥dhi®PolRiRDefWidh the slot
The suction inlet 44 has a first £ort|on 46

shown) . . ¥ 46

thyanedtand dhe disghargapast(sh e As sugh thg discharged gas a5 fluidisecontained
i . t i al.

i dfe Al ick derch o G5h 3P 9B Blohi ffn i SphBhellor 10

winya kisovanexiosapparates. The disolargopdrss BPeachhavera dijelﬁargeg valve

second portions 48, an suction. ports 52 may depend on

#HEblE $heirshpRD) RS Oy thp dischiies prrts, Theiseharemyalys

O e e e e o e ViRl 16 by

a fasteogrhat Well 85 aldisabdrpe 2dlvefeet lower thy disnbiage féxt.

preferably close to the slot 18. By close to it is

- meant next to, imediately adjacent, or adjacent.

ThY GoniptedsPon’ SALGS shRvRin FiBir@BNTA(a) HRAGMPrIsHNE) Rat ween

the slot 18 vane 12 and the discharge port(s) 54. As

bagiminghel the sudtion ghasedasiray the|warkingdluid intte geetionshamber 66; and
RN I j I 56 _of I fore

W OBt B0 SR Tl Bt e 12

seppates thesworkiigy chagbeaB @ it ietstctivh chatibeéd gndthe compression

I scharge val ve assenbly (not shown) pqgsitioned over
cheaey Tihejithg spmpressord Ddps eashesiihy apyton i@l fickiay of the

'@fm $ntd ti¥ uxeﬁo%ag%ﬁeg%p 2l ¥o ELIi&ginttﬁf EoEpsd6n %bgeé@ is

cylinder 1 astener; as well as a discha
coativeing.dadc)othe sudtivn plocshemgiaugso and the@istharge ofifireebdd tdmough
the co

le is shown in Figure 3. In ( ressor. 10
il 3B g n G e RSO det e S E RO APAPEIS exceeds
thEX dEitROhdllow fhtdridh G6f BeCThbI B0 CARAD e sBBGiorPaHdl difdharge of the
conpression of the working fluid in a conpression
@n[ﬂ@@( almest cpmpletadhAsigan be seen, the vane 12 has a sliding movement
relative to its slot 18 during the movement of the rotor 14 relative to cylinder 16. From
an external, fixed frame the line contact 30 appears stationary. But from within the
cylinder 16 the line contact 30 appears to move around the internal surface 23 of

sidewall 24 once every complete revolution of the cylinder 16 and rotor 14.

The vane 12 of Figures 1 to 6 is oriented radially to the rotational center of the rotor 14.
However, a non-radial straight vane or a curved vane may be used. This may be with the

radial slot 18 as shown, or with a non-radial slot.

In Figure 4 the details of the slot 18 are shown. The slot 18 has three portions: an inner
portion 18(a) immediately adjacent the interior surface 23 and which as

circumferentially chamfered; and intermediate portion 18(b) that has a reduced
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separates the working chanber 36 into the suction
chanber 66 and the conpression 15 chanber 68. Wen the

weorpne®sor 10 has reached the position in (b)PCT/kG2008/000058

suction of the fluid into the suction chanber 66 and
conpression in the conpression chanber 68 is
continuing. In (c) the suct i ofl process continues, and
t he di scharge of the fluid through discharge ports 54
dexrancs didhe vans 13: endban euterprirten {8(¢) Betisreakggasior bulbous.

ERRIRRL, e iFRr Ry ) SR bl Emhelit Akl gD) o pfimooth
Afdvd, las klsb v The aleantsice 6 94pl iBin@dize Adctional 108se8 a8 to felltive

vane 12 has a sliding novenent relative to its slot
EVEINeHt hgtvicr %W@ﬁéatanéﬁhq‘ﬁélsmﬁsm 1§41t plsp prowidestapnarrow neck .

£/ i@ gﬁi‘é% é’ptge GloP3 a?{nhn?d@ £EAlo aé% ?f)f\?)é r?r(];rvm H%I%el[infg%ﬁow for

cont act ppears stationary.
welative deverhént hoewednrthe vanmdt Eindabe sippiRothet tharre\kreey sidig

the internal surface 23 of . sidewall 24 once every L
BB I olch R IRDIST 2 pRating MoemBenty Shis 4an besesh by gonsidering

i s ophe Rk 6Pl PRl LA ELE I bl o
qlover taidie dischargapopth 64 efisdotdi8. Astherotut 1dsand cybiyddrd 6ustatt, the

' be ., wi h i al .slot 18 hown, i t h
e 33 P Etedp o bty i ing e s RAF  Biving fanter so
thhith FigréB@) Shovine isT8R1 SicdtediBwaRSs thdTeRSIRUIANS bufht a

i nner.  portion 18éa& i mredi ately adj acent the interior
rgdyged @pglp 3By Higulih P Chthedail 42 pEvared2dp prienteq tayvaads te aight side of

i i - ( ed .
805 HEE AR DERILT AR LR B FlR AT el B Pl s s
bednpeoriedtedandraniy tiotight sflerofision 18 &idribd die dnglicgi(ﬂf?glgeg(a). As
or. bul bous.. Preferably, the inper portion a) an
Pl e eonnResiAnRebvessy Faﬂlqlé?(%ydtg%_ﬁ t B8 alipwt miwe tegres-of-
BRdSMMNYion thfoush SR RRE 1R thihih@mBliAHES. ﬁ“ﬁé &hd Qggef-of-
| osses due to relative novenent between the van
feasdomtnee slidingarsk pisodting, 28d adetsimilmepusoDuhirg the hao-degyee-of-

egk 5 19  The sides .of the slot. 18 at rrow neck 19
AR e BGRG E5 Birath: it s e of B inek DG e Stot 13,
depyrelilnén hedra@Rn dfitiee 168i6ry iderfil Of 1HRRyEh@r 16%nA¥REEas pressure
than a_direct sliding novenent such as, for exanple,
fgress indbe plgt Bvement . This can be seen by considering
Figure 3. In Figure 3(a) the tail 42 of vane 12 is
oriented towards the left side (that
When the vane 12 contacts the neck 19 it forms a fluid-tight seal with the neck 19 thus

preventing fluid from using the slot 18 to move from the compression chamber 68 to the

suction chamber 66, or from the suction chamber 66 to the compression chamber 68.

The fixing of the vane 12 to the rotor 14 prevents friction-inducing motion of the vane
12 relative to the rotor 14 so that frictional losses occurring between the vane 12 and the
rotor 14 are also prevented. The sliding contact is at slot 18 between the cylinder 16 and
the vane 12. At the contact between the cylinder 16 and the vane 12, the contact force
arises due to the rotatory inertia of the cylinder 16, and not the pressure forces due to the
compression of the working fluid. As the magnitude of the contact force is much less

than the pressure forces, the contact force is alleviated. This effectively reduces the
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closer to the discharge port 54) of slot 18. As the
rotor 14 and cylinder 16 rotate, the 10 vane 12 noves

WO 200at1d3p@1t o the slot 18 both in sliding mannePCEHG2088/000058

pivoting manner so that in Figure 3(b) the vane is

still oriented towards the left side of slot 18 but at

a reduced angle. By Figure 3%%) the tail 42 of vane,

12 is oriented towards the right side of slot 18

fnqtlpnalu ln@ Fugheamgtes ﬂ@ffnr:h@ufoeceaf(an)be mmnngdu be r@{ugingttherotatory

S sti r

R F e BRI SuftE Trbviine it n A S g Reth P Breduce the
Ih Gkt B{addrial ASedbB feUBE thidkhwalt eylaRIeE. TR PRRICIMAESHUREELS friction is
vane 12 and the slot 18 allows a two degree-of -
‘Wb%b%nﬂéﬁzol:heﬁ% psagle torhe m@mﬁd tIke inpgriip pfithe cylinder may

d&'ﬁ cﬁlevm én\%f%&g@o es%r 6reedom are sliding

pi Vo g, are simi aneous During the

tmo degree-of - freedom notion, the vane 12 is in

tact with ejther sj.de of the neck .19 of the.slo
I%sfhe inferselia mHByze thedestan atdee epntach gf Y%{ea%w thwa{w gf slot 18,

ft?lhﬂéfs;éﬁglt?% fyg@\ﬁocﬂiﬁeﬁﬂﬂe 6 BER 51%1%5 1&%90 @c?oﬂl 1tﬂtegra1

en the vane 12 ontacts
With weive shidfti34] -Thisguablee te onintakt fobee atelok 18 9o b allmost entirely

ting fluid from usi the slot 18 t ve from
BHEDEa it rssurrienct g B s ctng d2dRieict o
Rhg &ﬁﬁ@Wthe suction chanber 66 to the conpression
chanber 68. 25 The fixing of the vane 12 to the rotor
14 prevents friction-inducing notion of the vane 12

bVl Bulile ALLAIS9 hBRlicldcd GHEQIRL B33 Gises the vane

occurring

- ®l foprptredetht@gh tﬂ’dﬁﬁt@ior Slinfigte QO nif dled sidlswall 28 Ioﬁthelcﬁjlmder 16. This

between the cylinder and_ the vane . 12. At th
tgrepsss theeiferbis d{aﬁ@t"éﬂf thegrafindes 1on Ehﬁﬂ%eapsﬁéﬂﬂo whei the offset

E@ﬁ@é: et\f’veérf:@le eﬁ@ 5¢ §f BiGofoP 14 Bid Eﬂh@tep [¥id lg%'gtatb 2119 fncreases

I nder and not the pressure forces
1thh ehdmg mt[m@wnmf thé varted ZWBIakwmg) the siotl 18.ABhit may be undesirable as

nltud t nt t ss than the
5108 el i o S wAlLIF S TR IB Sy ot o Thi's
effectlvely reduces the WD 2009/ 105031

PCT/ SG2008/ 000058 10 frictional |oss. Furthernore,
InHégwres & do ditheroisdBugrtedramothen pxammarysmbodiment flapt iy be
I ine
%r?f(;e?ﬁeg fwhen tﬁ]ef Silfée?dl { Eepﬁe %%@rg %xeﬁ]% %§ lf%; ﬂrgee gere 11%(}31 reference
aumaetals afef useg tfer lil&| coﬁ@ﬁdﬁds fAH shbhva, thblvahe & ld rigiglyi fnddror
The agr i.nci pal  source of friction i
integral with the cylinder 16 instead of the rotor 14 and the slot 18 is now part of the
rotor 14. In addition, the cylinder 16 is operatively connected to or integral with the

drive shaft 34.

As such, the contact force at the sides of the vane 12 depends on the rotatory inertia of
the rotor 14. As the rotatory inertia of the rotor 14 is smaller than that of the cylinder 16
due to the smaller radius (rotatory inertia is proportional to the square of the radius), this
further reduces the friction forces. However, the bearings 32 are changed to

accommodate the direct connection of the cylinder 16 to the drive shaft 34. As shown in
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at the bearings 32. These are able to be m nim zed.
The inertia of the cylinder may 5 snooth the torque

wa@ 200040309ns of the conpressor 10. In the interkPSI/SGW08/000058

mnimze the friction at the contact of vane 12 and
the walls of slot 18, in this exenplary enbodi nent

the rotor 14 is preferably ribﬁdly connected or
integral wth drive shaft 34. This enabl es the

Eightedy tthe tterd 4eis ngworpnsterdn peantilavesed mannarsingteadof being

[ essure force of the fluid across

ﬁ%ﬁgﬁﬁggﬁéigéhﬁ@%b ‘a l esser magnitude. However, the
structure of the exenplary enbodi ment of Figures 1 to

éuﬁauses the vane 12 to protrude through the interio
¢ qeerestdo grinimpge Giefectpn at thucagfact Akvang [2rmd the walls of slot 18,

TS eyl RRgRcgsCLLEE 0 SR gl e o o

‘dlth teimeshafiSdwEkin ehdidesthe soitéct f@Be af slothiS todteaimast eatirtly

in arge as thi ncreagses th lidj
{itoasiiie e mesidiEret i yitpetoss enent 15 thus! ieser
iR@eundesirable as nore material is needed.in the
side wall 24 of the cylinder 16. 20 In Figures 5 to 7
there is illustrated another exenplary enbodi nent that
refer ed when,.t he ffs { di.st ance between the
R0 e BB LR St B efion R B ORGP dpdsoime as

far aleteceﬂlfpta@y eﬂnbkdinfeﬂﬂ@ﬂfig\ﬁi"eM td'\d. BHEONGL, 18 lefaB ke dednd, 8nd its
| idly fixed or integral wth the cylinder 16

Jopstip withithe vanst Iayis also thes@mene sl ot 18 i's now part
of the rotor 14. In addition, the cylinder 16 is
operatively connected to or int egral with the 25 drive
IShredetm@reé, thésclsaraiie’ jdint itlosttanal infligure 4ahayt BEErepladecBbpﬁ

D AR S kP ekt st
FiBRelge A ﬁlﬁ%@ o‘ilﬂ%*()o Qking RDitf 304 EtQii:'ledlﬁlth Q's!ﬁdér?oﬁl{@m would be

smal | er rotatory inertia is proportional

yshéd Asldmgb thest cqupbdrlmget@)der johit $§00,3892f aan pplaeform dmaxest function
n f ar. bear s 32

as Elzen cgééﬁ; cCt oala{t éla§ Wgred?qr{gc Hreotﬁffchg for

iﬁbﬂutamdﬁﬁnd.ﬁssbﬁlblyhe drive shaft 34. As shovvn in WO
2009/ 105031 PCT/ S&X2008/ 000058 11 Figure 6, the rotor
14 is now supported in a cantil evered manner, instead

e HAEmerits BPFBuRNARE BLEL, LR Nl AdSs of compressor and pump

applications, such as refrigeration and air compression.

D

In a compressor, besides good efficiency and reliability, the reduction in material and
ease of fabrication are the keys to the success of a compressor design. In order to
achieve the optimum performance of the compressor 10, precision manufacturing is
important. In particular, as there are two journal bearings pairs 32 the alignment of the
journal bearings 32 has an impact on the performance of the compressor 10. As such it
is of advantage to have a method of manufacture such that the alignment of the journal

bearing pairs 32 may be obtained without minute tolerances.
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In the interest to mnimze the friction at the
contact of vane 12 and the walls of slot 18, 5in

wo kiog/1es0enpl ary enbodi ment the cylinder 16 i s PCT/SG2008/000058

preferably rigidly connected or integral wth

dri veshaft 34. This enables the contact force at sl ot

18 to be alnost entirely inde]&ndent of the pressure
force of the fluid across the vane 12, thus of a

Figgeed} shomggriientralesection ofitheicompressor lﬂeﬁhﬂaoumd béagings pairs 32

th
RS S BSPE RS BBl SRR LS ) e o
the fronejoutrel bddinpaiuii I2%a)tdne tlsaddBs joaital béagingpairaR(®)mabé Bvo
with the vane 12 is al so the sane., Furthernore, the

jopmshbearings: theraier hepripgs 7handdhe ﬁylmdgab@rmgﬁ@ Iperder to
i
DS B BadSoAPYGHL ki 97, Sl 210l
@Ver-;élzhd,r}@e shauildbe 8616 tmmhmgauaa piinin@od Igddi]ﬂ:l thﬁkn¢sts hallﬁabzlje of
I 802 | d . be ough .the coupl e
S & 5%#?%2?@%?% esprings; i%\ﬁncb@ﬁ%ﬁaﬁ?& Fetagsm dferelore, it is

M?t%hﬁﬁat p'%§c1§18§ of Salcﬁ%'eﬁ‘xr}fgep ICPRNRESd D) B at‘l'éﬂfednﬂf:ﬁldlng the

parts. It 'may also be nore difficult for abrication
dmrmatsleﬂ’mbgn the @rombemmgmm(abm@heﬁeﬁbgmrg 32(11)0F1&t}remy10re as

il B b L OB Pl P o isnc

ISOWEINEES k6r arldcyBin@EH BB 550 %xedozafs D8 ®SarfPOcneh itkd @d@ﬁﬂécy of
and rellablllty, the reduction in material and

igdiyidugh bagipe iabigmnent asy eoupled tR éymn @ gombised abg@s@m@f thg overall
pg{f?ﬁl?%?ﬁ{e c% or fd] v@ﬁ&%uét%iaﬂ&%gVe the optinum

or mance 0O e conpressor réci sion
manufacturing is inportant. In partlcular as there

t 32 the aljgnment _of the
£t o ot 208 B me sty v e b@ﬁr?@g?@zi@@ermc@e raw
Iﬁflteﬁ&le]@i@ 3By ja? claﬁ@s 54%Hq héld eﬁ{erl kasq)e Ili@ then

have a nethod of rranu ture suc hat t | gnnent
mofchined yiduthe @hU@Ccyhaémq:ah Qacp & Fosufg;inm;neldelsmgcattngdool 82 to

aBieh AR ol o8 kR 88 R Bl e g bR O e 30 e e s 8dp fspeby

a@fnei/él Ey1e@iip 'b&l%ﬁéiﬁg Wredﬁ&ewb&tibﬁ alheli8@bdiViOSosRInk 9 &% front
have a front journal bearing pair 32 (zst_/)8 and a rear

tieglglpgq%g(ab aenr bﬁgl%jz(b)g@d(tbg twaebeaningflegs 78 are shown in faint lines.

In Figure 11 end face 90 is machined to achieve flatness and bearing dowel holes 88 are
formed. Parting of the bearings legs 78 is then performed on parting line 92 (Figure 12).
The parted-off material 96 has its second end face 94 machined using end face 90 as a

- reference to achieve parallelism between the two surfaces 90, 94 (Figure 13).

Of the remaining material 98, end face 100 is machined to achieve flatness, and end
faces 102 and 104 are formed (Figure 14) such that they are both flat, parallel and
perpendicular to the rotational axes. This also means that the cylindrical surfaces 106
are formed simultaneously and are thus correctly aligned. Dowel holes 108 are then
formed in the one action for the front bearing 32(a) and rear bearing 32(b). This means

that the dowel holes 108 in the two bearings 32(a) and 32(b) are correctly aligned.
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the front journal bearing pair 32(a) and the rear
journal bearing pair 32(b) have two journal bearings:

W@ b@Inetodr bearings 70 and the cylinder beari neGSI/3Q2008/M0058

order to 5 mnimze the frictional |osses at the
bearings 70, 72, each bearing_70, 72 nmust not be
over-sized, yet should be abl*® to naintain a m ni num
oil filmthickness nafpable of _preventing wear between

Theerotesdeprigs 7mre fhengdaemeds again an tlwgnr@@ﬁtla@ &r both the front beanng
8] SEOR ek o TR0 400y g EELE Bl OB ot earin

3X@e) is @lartghﬁﬁ' o paetivekine IHBtofth@mglvb eeparatg Sfro'ﬁﬁ begringrdd(a) and rear
urthernore, as 10 interna

the r .32(b) .

PRy Z[bc))f éﬂ"% gjcqnﬁh?lh eBRFF-essor 10 is sensitive

to the offset distance between the rotor and cyli nder
rotational axes 26, 28 bearing centers, the accuracy

A$ sudhrttie frodtukdaribg pair138 (2| and inerear beagingap! 32qb) ave fammeddogether
combi ned al i nent of the averall assenbly of the
%@I‘Fﬁ?@g sbgowv@ﬁc%gq E‘EmB?’%tau ned. 15 As shown in

Fi gure 10 for the manufacture of the bearings 32(a)

and 32(b), the raw material 76 is clanped by ~
campefacturg ef theetydingder Ieandehe Aangedieod piie 38 foru e csﬁmder isina

RO RBthebibih SRS PRI Fot® LD bRl RSl 20 Mamese b
J@ﬁvaﬂaxhps Bcandfhetdigy Eait@fﬂga:lhuaﬁ SOVIt 3 thélﬁméﬂhﬁéd wnﬁt theaanuse

87 ta therebé achi eve dynam c bal ancing to red
ilipdeeal &ace 124 beingmachingd usiwgicuitmgdoeli82 thaligp étmceme of gravity

(&)
RESCbDgu8PLa0 (AR08 SR MGG L g
ﬁoae(mc@ ®1hrst1dna&“ he teathtive pasitibes/ef the eylineles l Ganll bebplate§8 are
(f_‘g s 88 are forned. Parting of the bearings

i ip lﬁ‘ '®fen performed on parting line 92 (Figure

12) The parted-off material 96 has its second end

face 94 machi ned usi end face 90 as a 25 reference

Engd fchiléd és packingdra g@%ﬁl@@t lainess tehd ptemnéismfaai@eﬁogot,he ggtational

455 9B ol 128 PR TR TR e Pyl 068 38 sgsin i
th® dnéundtion @ acti@vef edkreerhlignt@ht @idde 18)ich that they are
both flat, parallel and perpendicular to the

rotational axes. This also neans that the cylindrical

Edd fa@gse 81q§03c19e ﬁél%ﬁ%%dﬁg@ffog&ﬁ%él llﬂ&q f_lé'ﬁrﬁalt {‘269 Dowel

correct y’all gne are t or ned
Hdhes metr@fdrmedh oh bothi the cfliratet 16 end emgpla%(%& smntlarreeas'ly and in the

b he dowel h J

Vecting (Fgra bR 15 nderoples 18 e gured  (Fgare 18) hnd the
lﬁJlFoﬂnﬁ%loY@}ZQ)@%elgyﬁ%& P61 RiFRA8/Q9QR?8 8. The final finishing can
then take place.

For the front bearing 32(a) and the rear bearing 32(b), by manufacturing them from the
one piece of raw material, and with all features required for correct alignment being
formed together, the two bearings will inherently be correctly aligned when the
compressor 10 is assembled. Similarly, for the cylinder 16 and the cylinder end plate 38,

by manufacturing them from the one piece of raw material, and with all features



13 The rotor bearings 70 are then forned, again in the
one action for both the front bearing 32(a) and the
WO e@p/1®ar i ng 32(b) thus providing correct aliPCIEG2008/000058
The front bearing 32(a) is parted-off on parting |ine
110 to thus give separate fr nt bearing 32(a) and rear
bearing 32(b). Final finishlhb can then take place. 5
As such the front bearing pair 32(a) and_ .the rear
1g@uirgch gom aprrecs xlignment bedenEymedgospiaer, thagtwo will inherently be

SRS AERS e Bl T o B T anied nc

pl ate 38 for the cylinder is in a 10 simlar nanner
JS. S Fi gures 16 to . The raw eri al
Pailst agqaelg d?SSﬂPTé‘PIthde?‘ZP P g@iﬁﬂéﬁ% wi
b O R g ML yariations “1 details
ﬁﬁleslgnactong‘mudtima apéfot pperafiommay be ynads Gvithbut departinggirona the
120 with the rotational axis 87 to thereby achieve
RIS % ncing to reduce vibration. The tentative
positions of the cylinder 16 and end plate 38 are 15
shown in faint lines. End face 124 is machined to
achi eve flatness and perpendicularity fromthe
rotational axis. Cylindrical journal 126 is then
formed in the cylinder 16 and end plate 38 again in
the one action to achieve correct alignnment (Figure
17). 20 End faces 128, 130 are fornmed perpendicularly
fromthe cylinder journal 126. Dowel holes 132 are
formed on both the cylinder 16 and end plate 38
simul taneously and in the one action (Figure 17). The
. cylinder plate 38 is then parted off (Figure 18) and
the hollowinterior 134 of the cylinder 16 is forned
as is slot 18. The final finishing can 25 then take
pl ace. For the front bearing 32(a) and the rear
bearing 32(b), by manufacturing themfromthe one
pi ece of raw material, and with all features required
for correct alignnent being formed together, the two
bearings will inherently be correctly aligned when the
30 conpressor 10 is assenbled. Simlarly, for the
cylinder 16 and the cylinder end plate 38,




by manufacturing themfromthe one piece of raw

material, and with all features WO 2009/ 105031
wWeEPQNA/SGPAN8/ 000058 14 required for correct al POHEELINS/000058

being forned together, the two will inherently be

correctly aligned when the cojpressor 10 is assenbl ed.

Whi | st the foregoing description has described

exenpl ar¥ enbodi ments, it will be 5 understood by

Listsef Referescei Numeralschnol ogy concerned that many

variations in details of design, construction and/or

operation nmay be nmade w thout departing fromthe

PG eSEObmbR¢et 1 on. WO 2009/ 103431 P(TV {2008/ 000058
15 Ist of Reference Numeralg 10 Conpressor 12 Vane
14 RoRotor 16 Cylinder 18 Slot |16 Nec|kCylpsleHead of 12
E% Ex%cgnai —sttr-face—of 14245 1‘96 waﬂ f 1626
ng Qlinal axis of 14 28 Longi't udi na? axis of 16 30
by ne| geqd stz 32 Journal bearing pairis 34 Drive shaft
36 _\Vplunes 38 Fl anged end platles 40 Hi gh-pressure
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34 Drive shaft 36 Volumes
38 Flanged end plates ' 40 High pressure shell
42 Tail of 12 44 Suction inlet
46 Axial portion of 44 48 Radial portion of 44
50 52 Suction ports
54 Discharge ports 56 Hollow interior of 40
58 | 60
162 64
66 Suction chamber 68 - . | Compression chamber
70 Rotor bearings 72 -Cylinder bearings
74 Jaw clamps 76 Raw material
78 Bearing legs 80 Centering chuck
82 | Cutting tool - 84 Cylindrical face
86 Centre of gravity . 87 Rotational axis
88 Bearing dowel holes 90 = | End face
92 | Parting line 94 | Second end face
96 Parted-off material . 98 Remaining material
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108 | Dowel holes -1 110 Parting line
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rotor longitudinal axis of rotation, the rotor
| ongi tudinal axis and the cylinder 5 |ongitudinal axis

wheimgopaced from each other for rel ati ve novReESG2008/000058

between the rotor and the cylinder; a vane

operatively engaged in a slot 5{ or causing the

cylinder and the rotor to rotate together, the vane

bei ng nounted in the slot with a two

ddg(daimy¥ - f r eedom notion relative to the slot for

nabl i : r ] ; | .

Taoh rebVigyahPEoBieich CombibRe Rl e BBl Willer
conpr lsigitgdiaalvxiseofaptatiat,iametor nenopsgledithin tize silintler dndrhaving a

novenent relatjve thereto, the sl ot bei haped, to. ..
enab! EPhEo BRSO ger U RIS R BACHLS Sifyhg cylinder
pi VOt id}gitIMMEINRIY bedlg $paBeSROM cabiTBther3for fel4tBMGhYVenEnt between
vane comnmpressor conprising: a cylinder, a rotor

nmount & raior B thetealindsy) 3 waheropegativalyensggeddn jaslat yor causing the
engageg. i e [ ; f. .
5 ensiidhy Moo JBRERT et Beab! B Hh R R e stot wit
t oget hewo degree-vhfreedvmtrpiotioh Relative pakd slotfod Enabliag die rotve and the
rotor and the cylinder, ‘\%Rd being one of: rigidly
attacﬁlé‘_&‘dlebtoo‘Ptai“W cagh fth, the one of the rotor and

bhe cW j088ing Vahe cSthPiesddebbBptifing A9t Hiratliely dpaf&d Ba slot
and the cylinder. 20 4. A revolving vane conpressor

conpr ifaimegyementredativp éheaetoyibe plot hejag sbped taensablyt the fmvement to
novenent relative thereto,. the slot c i Sing..an

| nner Op 3 IIBA moEmentand A piyouResBaTeEmSIL A th SR IS

‘Barr oy RReslkingdade adSln?ﬂébsM ge@pALihera GMdd@oh kdteNmouhtbe within the
e

narrow neck -have a clearance fit with the vane; the

nar r owlindek acienp PPERiElY angsigodin 4 get far glovemagt ralagvethereto for
non-slj dk. - t, af Y | e )
255, SN0 ERRE onfld BB Gele Sk Jab i

2 further epopionsifioge af theybiondrmd the aylimdpr.cand\Heinpdeie of:

| ongi t udi nal _axi,swg;z/ rohgcii on,. a rﬂto mounted w t hin
the cylinder ant® Mg .Yoo‘fr.dPteg’a gtttudi nal axi-s of
rotation, {&neQF®e rol?Rfl intdiyRaberaxi s and the
cylinder longitudinal axis bei'ng spaced from each

ot her ftbe slotbeing inctherothenenthe petonemstihe plindsr.or and t he
vane o

ner  fibe s _ ind
Wi Aot oRink s BRRD R Erborapdh B Tt B gerih aso

‘the metheRneaiRIdtVE figréto! the sIbe goBpristhg il BAGOPOrHDA, AN

for causing the rotor and the .
' intermediate portion forming a narrow neck, and an enlarged outer end portion,

the narrow neck have a clearance fit with the vane; the narrow neck comprising
a pivot for a sliding and a non-sliding movement of the vane relative to the slot.
5. A revolving vane compressor as claimed in claim 2 further compﬁsing a

cylinder having a cylinder loﬁgitudinal axis of rotation, a rotor mounted within
the cylinder and having a rotor longitudinal axis of rotation, the rotor
longitudinal axis and the éylinder longitudinal axis being spaced from each other
for relative movement between the rotor and the cylinder; a vane operatively
engaged in a slot for causing the cylinder and the rotor to rotate together, the

" motion comprising a two degree-of-freedom motion for causing the rotor and the

cylinder to rotate with each other.
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cylinder to rotate with each other. SUBSTI TUTE SHEET
(RULE 26) WD 2009/ 105031 PCT/ S&008/ 000058 18 6. A

WO 2wol10d08y vane conpressor as clained in clai nPGI/SG2008/000058

wherein the cylinder, has a cylinder |ongitudina

axis of rotation, and the rot has a rotor

| ongitudinal axis of rotation, the rotor |ongitudina
axis and the cylinder |ongitudinal axis being  spagce

Br om SdEYPIBIBSRNE SPMPREFF AY ElARAAI S M e PREETD flﬁéyl_md%rhas a
rot or caihef PR cRudiNAIl RER rothlih, WA thedBbr hi€a PO 1oRSikI¥hal axis
capable of .novenent rel ative to each other, the o
nmov e meftotatiompthie sptoy langitudind egiscwd dlie $ylimdeanlongitudinah axig being

A revol vi vane, c essor as clained in claim4
fur t narced o @eh geRTor EotivedBovorsl Rerviedn fhetolfl and the
| ongi tyiftideathévdr @ thcodlatbeid, capalilo bOmoRerBitadlaid foieach other,
the cylinder and having a rotor |ongitudinal axis of
r ot at F§Anovement eQIBPrising # Bryyfednes-phfrcedersmatent he
ylin i ' ' ' . G £5@ @C@Jgﬁi o
Zt hergﬁ?‘é‘%@{r}%&fy?\%@ﬁhﬁ%&né%?gng}%ﬁgggd@%e rotgi]or nél-ntgh%
cyl i nddindet hevinvga eylireien pngivpdina takiself yotatiga gadtor maanted within
slot for causing.the cylinder. and . the rotor. to rotate
t oget e ibies a8 g Sinet raeie ety drgufigfyine i
CONPr {shisadifall 4@ ARIGHE EylRider fohgifa_ﬂmal ARisibRIhg shacel: frofn each other
revol vi ng vane conpressor as clained in_any one of
cl ai norrelaive moyement betwrsp dhayotdsand thscyliader; theryane being

l'ind | :
7! PRy bl B s GO LASROMiind®l add e FIBOK rotate

9. A PROIV ne conpres

of cl ajgathed, thbslidingandmonvdhidirg motdneens tanpiising a twh degree-of-
rotor and the vane conprises a part of the cylinder.

10. Afteedpst 1oH§tvane conpressor as claimed in claim 8,

wher ew}e{la?irﬁ%ﬁﬁ icém%fé@so?fas cldfhdd ifliafl ¥nébt Ashed 506 8P,
I , the rotor.

Integral wt . 11. A revolving vane
conpr ebewin ths siit ad imsble ¢ylinderadndi the vasisenogipmisesh@partipfthe gotor.

87, e SSRGS L S Ebr i S0

i N anyheReh Bk skt Bhd rddr A8l vahe \WbRPriseRPRRASdhd ylinder.

3% r ggf régglyi?n[gg@gsmcgﬁipissoorr a? E:la%lr\dnqeedrirell'c?airtnhSe, v&hve\?ein the vane is one of:
rigidly attached to and integral with, the rotor. | |

11.  Arevolving vane compressor as claimed in claim 9, wherein the vane is one of:
rigidly attached to and integral with, the cylinder.

12. A revolving vane compressor as claimed in any one of claims 1 or 6 to 11 when
appended to any one of claims 1, 3 or 4, wherein the two degreeéof-freedom
movement comprises a sliding movement and a pivoting movement.

13. A revolving vane compressor as claimed in any one of claims 1 to 3 or any one
of claims 5 to 12 when appended to any one of claims 1 to 3, wherein the slot
comprises an inner portion, an intermediate portion forming a narrow neck, and
an enlarged outer end portion, the narrow neck having a clearance fit with the

~ vane; the narrow neck comprising a pivot for a non-sliding movement of the

vane relative to the slot.
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25 novenent conprises a sliding novement and a
pi voti ng novenent. 13. A revolving vane conpressor as

w@L@presd3i n any one of clains 1 to 3 or any oneCT/862008/000058

claims 5 to 12 when appended to any one of clains 1 to
3, wherein the slot conprises an inner portion, an

i ntermedi ate portion form ng narrow neck, and an
enlargrr outer end portion, the narrow neck havin ng
t-ear Arfe¥olving Vane FOmPIESSODas elanediin Ny, ape ehFlaigsid, 7 or 13,

conpr t of the
vane @F%?l e B%Q‘E”r?fgags %&?%%&Hﬁgﬁ%ﬁ( RULE 26)

H 20&%@5&@&%&6@%85@61@@&81 in 38y dde offclaimscl, Vi I3gpr 14,
vane Cc sor 1 ai. ny one of clainms. 4, 7'

or %W@ F@FﬁrPﬂéoﬂﬁgqgﬂ#ﬁggk has a clearance fit

\1\6t h Im-evaaaﬁlg vaﬁe’scorﬁr}l’é%‘ég bé’élﬁﬁnéﬂﬂﬁ @n¢ @ﬂ@éﬁ@@iﬁfs 89 or 13 to 15,
clained in any one of clains 4, 13 or wher ei n

t he i wheteinpibe nm@n poriop aadrher 1et9rmsd1&te pomqné’ven gispgothsgiEve.
npr s fn 7

?Z 15% R lvf%g v%h?%&ﬁ?rﬁ%sgg Q@é’la gl nlgang 5?%5@5cl€]i{nesr4ﬁ2 ]l§ to 16,

por t i Gieredt the @nkargedtontes eﬁd/pomoﬂﬂs budbsway ol Vi ng vane

conpressor as clainmed in any one of clai

18 16A FRHIVERY2D$ EOTBHESTOF atlaimeckin gy 0%3? qleﬁw.‘s Fi3io 17,
bul bo %eregrﬁthr ?1\"0?1\1’18 Y tQ& b%%n%@%ﬁ%ﬁ@ thedeck If@t‘rrﬁeéjsehf‘

any one o 7, 10 wherein t
pHvot Angvaeingaane b@tnwemr ashelanmdenan}zi ondef clauis lf ér oS to 18,

seal. 19..A re V|n r essor cl ai med

any offBesin %‘fea(? t(%sana n@“l‘é Oper\ﬂﬁ‘éﬁ‘l‘é eopnsted (5? a drive

the refQt tRHetdlive CHhrieBHS béifig ORE6R LI Yormete@ & adl fntegral
a drive shaft, the operative connection being one of.

rlgldMWmc@mﬁéﬁﬁé@ﬁio and integral with, the drive

shaft r%éo@g,'g «L\Pé 8&9&%&&9 aygﬁﬁnﬁ;ﬂqr B gaa&gf asi 1aeorﬁ§d wherein

in any one

t he vgRrelanad denfang ufe&@nﬁgmfedtshdt thaltuiring thch‘evo degree -of-freedom
t wo- degr ee-of -freedom noti. the v tact

Wi th ERURBIIIEVRRE S 8 COnast HEGEieT YRO %Peck?? th

ggt 2?% J&%ﬁo?ﬁ&%@ﬁ%&ﬁéﬁrﬂ% PrelENRIgWaRE cHAPRs P Hpélﬁﬁﬁ&f in any one
of claims 1 to 20, the method comprising forming a front bearing pa1r and a rear
bearing pair from a single piece of raw material with all features of the front
bearing pair and rear bearing pair required for correct alignment of the front
bearing pair and the rear bearing pair being fermed simultaneously.

22. A method as claimed in claim 21, wherein the features of the front bearing pair
and the rear bearing pair each comprises a cylinder bearing and a rotor bearing.

23. A method for manufacturing a revolving vahe'eompressor as claimed in any one
of claims 1 to 20, the method comprising forming a cylinder and a cylinder end
plate from a single piece of raw material with all features of the cylinder and a

- cylinder end plate required for correct alignment of the cylinder and cylinder

end plate being formed simultaneously. \

24. A method as claimed in claim 23, wherein the features of the cylinder and a

cylinder end plate comprise end faces and a cylindrical journal.
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of claims 1 to 20, the nethod conprising formng a
front bearing pair and a rear 20 bearing pair froma
wa@Revghesopi ece of raw material with all featurerRCDSGL008000058

front bearing pair and rear bearing pair required for

correct alignment of the fron bearing pair and the

rear bearing pair being for si multaneously. 22. A

method as clained in claim2l, wherein the features of

2he fAonethpdas flaigneddn pny amriot Hlaimsedrto Bdawhsrginghe ravematerial is

¢ orrpr hl%@f?ﬁ@d Y. zh dS%n t? gltﬁ‘gfjth@ raw ?rpd herd® HithiGrotatiéral axis of
od fo manu |ng revolving vane

c orrpr teyaw naaterid] a therkbly rac}aaye dymmué balapding tolrethaceA@bration.

the nethod conprising formng a cylinder and a

cylinder end plate froma single piece of raw

material with all features of the cylinder and a

cylinder end plate required for correct alignnent of

the cylinder and a cylinder end plate being forned

simul taneously. 30 24. A nethod as clained in claim

23, wherein the features of the cylinder and a

cylinder end plate conprise end faces and a

cylindrical journal. SUBSTITUTE SHEET (RULE 26) WO

2009/ 105031 PCT/ S&2008/ 000058 20 25. A nethod as

clainmed in any one of clains 21 to 24, wherein the raw

material is machined to align a centre of gravity of

the raw material with a rotational axis of the raw

material to thereby achieve dynam c bal ancing to

reduce vi bration. SUBSTI TUTE SHEET (RULE 26)
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