- SCROLL COVWPRESSCR The present invention relates to a scroll conpressor.

A prior art scroll conpressor 10 is shown in FIG 5, and conprises a

housi ng Mo 2a10dr70308 shaft 14 having a concentric shaft portgeenoolB31spd an
eccentric shaft portion 18. The shaft 14 is supported at its concentric
portion by bearings 20, which are fixed relative to housing 12, and driven
by a notor 22. Second bearings 24 sopport an orbiting scroll 26 on the
eccentric shaft portion 18 so that during use rotation of the shaft inparts

an orbiting notion to the orbitg@ngq mg(ﬁkl ve to a fixed scroll 28
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for punping gaseous fluid along a 30 between an inlet 31
and outlet 33 of the conpressor. Each scroll conprises a scroll wal
32, 34 which extends perpendicularly to a generally circular base plate 27,
29. The orbiting scroll wall 32 co-operates with the fixed scroll wall 34
during or bi tThEgPreasveiEsrtionrrelakes tp perell GHMBESH| . Scrol | punps are dry punps
and therefore the cl earances between the scrolls nust be accurately set
duri ng manufAoetiar &t sarolhdpmptensontl Otioshowmi inifie. §eedagmpoesfd houdingH2ough t he
cl earances. The phrase "dry punp” is well known in the art and is generally

under st®¥ied shoft Meanviag pesicentiicahafl pegionals abdnhattendiyshagdlortigh 8. Thebri cati ng
fluids exposed directly to vacuumin the punping chanber. In nore

det ai | ,shamztws%&)?o@@& WERohAGHRPRio® B BeRingd 26 CHBikh alaidcd@ElatieosCr ol | and
the base plate of the other scroll iIs sealeg by tip seals 36, but in order
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t he spaci ng between the orbiting scrol

motion to the orbiting scroll 26 relative to a fixed scroll 28 for pumping gaseous fluid along a

fluid flow path 30 between an inlet 31 and outlet 33 of the compressor.

Each scroll comprises a scroll wall 32, 34 which extends perpendicularly to a
generally circular base plate 27, 29. The orbiting scroll wall 32 co-operates with the fixed
scroll wall 34 during orbiting movement of the orbiting scroll. Scroll pumps are dry pumps
and therefore the clearances between the scrolls must be accurately set during manufacture or
adjustment to minimize seepage of fluid through the clearances. The phrase “dry pump” is
well known in the art and is generally understood to mean a pump which does not contain
any sealing or lubricating fluids exposed directly to vacuum in the pumping chamber.

In more detail, the space between the axial ends of a scroll wall of one scroll and the
base plate of the other scroll is sealed by tip seals 36, but in order to allow the tip seals to seal
effectively and to avoid excessive wear, the axial spacing between the orbiting scroll and the
fixed scroll must be accurately controlled.

As the components of the compressor are manufactured within tolerances it is

necessary when assembling the compressor to adjust the spacing between the orbiting scroll



2 - and fixed scroll to produce correct spacing in the axial direction.
This procedure is commonly referred to as 'shimmng'. In Figure 5,

t he orbi twogoseredos is spaced fromthe fixed scroll w tlpca/cRo®as132

positi oned between a stepped portion of the drive shaft 14 and bearings 24.
The spacer is generally circular and_extends around a circunference of the
eccentric portion 18 of the drive shaft. The axial thickness of the spacer
38 is selected to produce correct positioning of the orbiting scroll in an

axial dipeeLh ?ﬁo}l\s{g‘gﬁdﬁgigﬁﬁg{ ﬂileinr%gl?f}{efa%iagﬁl sapun Tthtﬁseplgg&ﬁ'lhé gn of the

orbiting scro |5ure 5. e Figure 5
arrangenent suffers froma nunmhers of problens. First, in order to

det er m%‘?&lﬁl‘%ﬁ%hﬁif?ﬁ%?dntﬁ S SHURRS ed it is normally necessary to inspect the

conpressor when it is partially or fully assenbled. |f adjustnent of the
spaci ng bet Vigdpgurné. e pehitiag saol} sgprecddrom thy fixedsewdlsnitya spacet 3¢ o r emove
the fixed scroll, and then to renpve the orbiting scroll. Subsequently, the

bear i ngpo2udionebbetiyeerr @stoprd penibrt dighe fiiivashait 14 ad|beatimgy 2dp dderspa@nisbe
| ocated as shown in Figure 5. Following this procedure the parts nust be
r e- asseithtaty anreulihmdeampaes®and b eit@dicrdnle 8 ihdcO@ i Spditibn ¢OOf Betdrivt he

procedure nmust be repeated. It will be appreciated that this process is
undul y shhﬂ?TﬁQQﬁQl%{b@nes‘sfofﬁ{&%ghé’er @%%@se@&té&l%?%&u‘@@%oﬁ% pPYifGHAL bEmHRS
removi ng and replacing parts of the conpressor, such as the bearings 24 and

the orbitin ol 26 n...n hsel f 1ntr e .l m.salign s in the
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t he spacer. itself t be accurately _manufactured if it is not to produce
nmi sal i g Hgém'lﬂﬁgﬁﬁ?h@tﬁ%ﬁ%ﬁlgg%Fthen it is inserted between the drive
shaft 14 and the bearings 24. That is, if the end faces of the spacer are
not paral | elThedigerel? asrengemenityelicrs fions p aempers of problanesd Hirst.poerder tn it
causes angul ar di spl acenent of the orbiting scroll. Such angul ar

di spl ackeremine if shisfhang edretjwralsit swasinallSuersksacatosescanthanghpreb@r ehealiteat ed
between 3 - the scroll walls and consequently reduces efficiency as fluid
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spaci ng between the tip seals and the opposing scroll. The probl ens
resul ti; r a e er 38 is
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orbiti nlg]ca%ecdr a?sl slhbwn in Figure 5. Following this procedure the parts must be re-assembled and
the compressor tested. If shimming is not correct, the procedure must be repeated. It will be
appreciated that this process is unduly time consuming. It should also be noted that the
procedure of removing and replacing parts of the compressor, such as the bearings 24 and the
orbiting scroll 26, can in itself introduce small misalignments in the axial spacing of the
orbiting scroll and the fixed scroll.

Secondly, the spacer itself must be accurately manufactured if it is not to produce

misalignments within the compressor when it is inserted between the drive shaft 14 and the
bearings 24. That is, if the end faces of the spacer are not parallel to each other, when the

spacer is located in position it causes angular displacement of the orbiting scroll. Such

angular displacement is referred to as swash. Swash causes an angle to be created between



The present invention seeks at |least to mtigate one or nore of the

probl ens associated with the prior art. The present invention

provi des woeroa7b3e8onpr essor conpri sing: a housing; an echidBog/sessel | ; a
fixed scroll; a drive shaft having an eccentric shaft portion so that
rotation of the eccentric shaft portion inparts an orbiting notion to the
orbiting scroll relative to the fixed “scroll; and at |east one axial spacer
| ocat ed between the fixed scroll and the housing for spacing the fixed

scrol | th& L @b Y&k Qn(f Bhs@ J%h{l% P&iuégsréﬁi{ilie. Oe%r}hﬁld( isﬁéb oq}ea &§ Eée@ eren the The

present 1 nvention OVI es a net asse |n COITpI’ essor,

the neth r|S| the carrle out sequent porting an
or bi £ 1 e DV PRy Ao B g ERBCRRHPE PEGRATE oRe o e Spa P B aoRar ¢ | n
a housing of the scroII conpressor; locating at |east one selected axi al
spacer Ty peRlFms ersultwefrqny svash arp Birds T exasgrbated rgauss hedpacsr aF is loggted f i xi ng
the fixed scroll to the housing such that a spacing in an axial direction
and/ or raltinglguloae imathe gahantirebeinveche cdngral ixie 6 ofcheotdmmasgor. hacardinglynd
scroll is determ ned by an axial thickness of the at |east one axi al

spacer .the end facdhef the gBeattare AyERkdIRNItPrEtucey DMldrslyaanetangd apiisabgnséitng a
spacing in an axial direction and/or angul ar alignnent between a fixed
scrol I angk &BitRbiding scroll of a scroll conpressor, the nethod

conpri si ng: renDV|ng a fixed scroll froma housing of the scrol

compr essor ;g Zgr&%hpgﬁgﬁ%n%ek@m Foy0th AL BHRGEL S RELAGSH, hBRIARUSI ng and the

fixed scroII spaceéers o rent "axi al

t hi ckness; ﬁf hﬁgﬂg the fixed scroII to the housing. The
presenﬁ“ﬁﬁﬁ% VBRI YT Btovi des a kit for assenmbling a scroll conpressor
conprising: a housing; an orbiting scroll; a fixed scroll; a drive shaft

havi ng an eddhwritrescat Bherftiongweitlea sseolt prmpPesOREoIPriTHNE: rteussE et erbiinghaf t
portion inparts an orbiting notion to the orbiting scroll relative to the
fixed scrobl, b fixathdcrallpd dimed shiaft hatingxhakcenpaceding pottich softeateotatiax ofidhet hi ckness
for spacing in an axial direction and/or angularly aligning said fixed

scrol | apshus@bhhficidRlid Mpapts =l lokbitiMb BloEbA tOME 0%1t11?§&01$ Rllaslcad txi-ad spacers
can be | ocated between said fixed scroll and said housing for correctly

spaci ng.Andhef aglﬁz%%ﬁéé alas:ph%ﬁ]'l&g eﬁq}egwéceh)fﬁedﬁ§&f Qb @f{éﬂpé ﬁh ﬂg]ﬁ'rt I ng

scrol | . pre feor opt1 onal aspects o vention are
defi nedsplac!}né Hl% f‘&eﬁ scr:go) rglaage 1% tﬁe ro’rl%'lting scroll in an axial direction.

The present invention also provides a method of assembling a scroll compressor, the
method comprising the steps carried out sequentially of: supporting an orbiting scroll relative
to an eccentric shaft portion of a drive shaft in a housing of the scroll compressor; locating at
least one selected axial spacer in position relative to the housing or the fixed scroll; and fixing
the fixed scroll to the housing such that a spacing in an axial direction and/or an angular
alignment between the fixed scroll and the orbiting scroll is determined by an axial thickness
of the at least one axial spacer.

The present invention also provides a method of adjusting a spacing in an axial
direction and/or angular alignment between a fixed scroll and an orbiting scroll of a scroll
compressor, the method comprising: removing a fixed scroll from a housing of the scroll

compressor; replacing one or more axial spacers between the housing and the fixed scroll



In order that the present invention may be well understood, an enbodi nment

thereof, which is given by way of exanple only, will now be described with
r ef er encewd@otomzomeconpanyi ng drawi ngs, in which: Fi gureci/cBromgsasssecti on
t hrough a scroll conpressor; Figure 2 is a perspective view of a

spacer prior to location in the housing of the scroll conpressor; Figure 3
Is a perspective view of the spacer”i'n |ocation; Figure 4 is a
cross-section showi ng the spacer in |ocation; and Figure 5 shows a section
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shown in Figure eatures o cro conpr ess cro
conpressor. 10 which are equival ent and descri bed above in relation to
Fi gure BY3Pe given the same reference nunerals and will not be described

again in detail. _5 - , , , , ,
The present invention also provides a kit for assembling a scroll compressor

comprising: a housing; an orbiting scroll; a fixed scroll; a drive shaft having an eccentric
shaft portion so that rotation of the eccentric shaft portion imparts an orbiting motion to the
orbiting scroll relative to the fixed scroll; and a plurality of axial spacers of different axial
thickness for spacing in an axial direction and/or angularly aligning said fixed scroll and said
orbiting scroll, wherein one or more selected axial spacers can be located between said fixed
scroll and said housing for correctly spacing and/or angularly aligning said fixed scroll and
said orbiting scroll.

Other preferred and/or optional aspects of the invention are defined in the
accompanying claims.

In order that the present invention may be well understood, an embodiment thereof,
which is given by way of example only, will now be described with reference to the
accompanying drawings, in which:

Figure 1 shows a section through a scroll compressor;

Figure 2 is a perspective view of a spacer prior to location in the housing of the scroll
compressor;

Figure 3 is a perspective view of the spacer in location;

Figure 4 is a cross-section showing the spacer in location; and

Figure 5 shows a section through a prior art scroll compressor.

A scroll compressor 40 is shown in Figure 1. Those features of scroll compressor 40
and scroll compressor 10 which are equivalent and described above in relation to Figure 5 are

given the same reference numerals and will not be described again in detail.



The scroll conpressor 40 conprises: housing 12, orbiting scroll 26 and
fixed scroll 41. The drive shaft 14 has an eccentric shaft portion 18 so

t hat rot avoanioaf7odo0Be eccentric shaft portion inparts anporhgB200gsmsti on to
the orbiting scroll relative to the fixed scroll. At |east one axial spacer
42 is |l ocated between the fixed scroll and the housing for spacing the
fixed scroll relative to the orbitiﬁa'scroll. When the scroll conpressor 40
is assenbled and tested and it is desired to perform shinmmng, the fixed
scroll isr V, 1 0S4, L i S not
necessary t o Feumatie 0L R A aRe BhbE 1 EAbIRENEOLER I S P O
shi nm n d cons |y the procequre.is.les I me. consum ng t.han { he

o ocedire qe<EPraEat Ehbuten drerBrasrihpdof i ST Bnbioblic hotmch HE gl e 5.
Only a single axial spacer is required for spacin% the_ fixed scral

rel ati Wwortien inmarts ppPEYIRE Betign fo the privingsciolkregive e giederedissrofy dVfilepst, t he
spacer is preferably annular. In a preferred arrangenent, a plurality of

axi al spacerssprees lortddatvatengen el $oyolbapdathe hnglims fop spacingthe dimeddj acent
spacer about a circunference of the fixed scroll 41. In the Figure 1

ar r angegmiitrelatioeito thx baditispaeeil.s When aliescpsl Do raigdssat 4@ ppisembted eiditc§0d degr ees
one from an adj acent spacer around the fixed scroll. Only two such spacers
can be %86V idBsifddqy herfdrm shimmind Ne fike LG rALEmotl FAMIRRY sPadepsll al |y

i nner portion which co-operates with the orbiting scroll 26 and a radially
outer porti heh is fix i T i i ortion
cons! s E0o R 8136 Ry S abF Rk SehiB SR, BE oifind Bl 20484 e B 2P 54
ext endi n erpendi cul ar , therefrqm.  The outer radial portion of the fixed
scrol | B RpPTESUMIIAG AR PON;qHsh A i RFOH RIS IR ROPSHINE AGIo6 f or
fixing to the housing 12. The flange 46 conprises four through-bores 50 and
t he houxperguieoteperibed $bowuin relgipn tmtgmcamyreé&owb@%m@gu@é-f or receiving
respective fastening nmenbers 48 for fastening the flange to the housing 12.
As shown nor@nlparsingbaibsasllspaden isHicquirasfo? sfiaoing thafiactdscrolbreldtovefo gier e 1, each
spacer 42 conprises a first through-bore 54 adapted for alignnment with the

t hr oughyrbieing s&81101f dfea sfhgte %}h@é?ﬁlﬁﬁpl@)@id@ﬂ],dhé Biaceid i@?%ietﬁ@l"y%nﬁ@la@flntém housi ng

12 for receiving respective fastening nmenbers 48 for fixing the spacers 42
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conpr i rou r receiving a ar ni r 56 for

retainingthe spacers in sition prior to.fixing t | ange Lt o the

ous! nd M ASTERY RS e Rt SRPe R Sibs baPlsdef 4l N EE K 1
recess 57 of the_housing 12 to prevent sideways novenent of the spacers in
a ci r cuiPeEEnttaiougpFaloPresEs RucAToN I Herprerinagly 0dlegisepreiioniough

t hr ough- bores 55 and engage in second cl osed bores 59 of the housing. The
r et ai niadgacomrshares ag@nddhe fivedmemili dody wive huch spaerveeandfe seesid Fignte lbar bs f or
engaging with the housing 12 in closed bores 59. The arrangenent of the
retaini ng nerteei-ed36rodind dogrisecemsletlyiing omntwhitlet@bperhifee withabers in
position prior to fixing the fixed scroll to the housing. Al t hough

not s hqwniﬁhg s&08 24raAWangSally b&ef pFGEwWARKAS fikbietof thXBLshE O | THOBkIIpeS a
plurality of recesses which acconmpdate the heads of the retaining nenbers

when t i S i I . ousi.ng. i fl ange can
e seat g PR EhEs e Rkl S LB AR g SR PRI B e
fixed scroll can be. controlled |l el y by.the spacers If only a
Si ngl e SHRHISDCTRGISH Begur-d i Sl RUBYROTAN E! (16 THsE Seiglegmpriess
preferred, it is |located at an outer radial portion of the fixed scroll.
Accor ditagiply ontvarde catending emelaraflage 4p forrfexing tectde hapsenghb. EaBaneg 49ar al | el
to each other, the affect on the angul ar alignnment of the fixed scrol
r el at i wentpoistsheunthiooughrgprecilodnd the howlieg ¢ongirises fomk komplamtiteryl dodey batesn
conpared to the prior art arrangenent.

52 for receiving respective fastening members 48 for fastening the flange to the housing 12.

As shown more particularly in Figures 2 to 4 in addition to Figure 1, each spacer 42

comprises a first through-bore 54 adapted for alignment with the through bore 50 of the



In the preferred enbodi nent as shown in Figures 1 to 4, the axial spacing
of the fixed scroll fromthe orbiting scroll is controlled by selecting
each of fwonospeac®mss Wi th appropriate and equal axial trceloB2e®/05E30
exanple, if it desired to nove the fixed scroll an axial distance of 25 [ am
away fromthe orbiting scroll, then four spacers of 25 |lamare fixed

bet ween the 7 - fixed scroll 41 an8-the housing 12. If any of the spacers
are not exactly 25 m due to manufacturing errors, it has relatively little
ef f ect I NYFEJ il of the axi al
spacers 2?3@@%&@6{3 g?&t he olﬁét)féorésnlgdl 2 %F%ggﬁi‘%lﬁeg%lc?ﬁeefa 5 scroll and
are theref atl | ar e fro ce nt,ral .

Fur t her NP s ‘@f‘?r B“%?r ﬁ e ﬂ e‘r—’feaﬂﬁ dts8r°4’1 &ndgE ° PALU) e
actively to control the angul ar allgnnent or Iean , of the fixed scrol

by fixiHg HwIseeqcet Senieriss aseeanddhrqugh-bate $hios kereyansa rainias manther £ xed
scroll and the housing thereby creating an angle between the fixed scrol
and t hdohwtmiing theFpracax anplsejongmpn kafixial ithmitengt te the HoesiaghAevkewibin | ocat i ng
a spacer of increased thickness at a first recess 57 and | ocating a spacer
of decrigsed? thd gkihesgacais 42 dilé RrRiked i akdcyssosrhé Bous@gelStoplevent As used
herein, references to spacing and spacing in an axial direction are

i nt end(’s‘i’dem § ﬁfo@érn@ﬁt& tﬁ@sp%@éi@ hf‘égc@éurﬂfel%nm(ﬂn%cﬁ(gn tﬂ@@caﬁﬁﬂgerﬂelﬁ%@ |55 airen the

axi al dlrec ion (i.e. shifting the fixed scrol o] e right or as

th
shown .0, i, %su o8 18 a%%gggyn%w%grcﬁ PDBoRL 5b PR il '@gé

axi al |rec ionto angu e appreC| t hat
in correctl Shl a conpress be_.required to control both formns
of axi AFALHLETAGORY gélilaé’c'? BRVArS S cLEssient Darbs for gaheing WiEGr s 42
are |ocated at an outer radial portlon of the fixed scroll, changes to the
t hi ckndwysipg 12 e clopescares #2 Hrodtpngcmentaf leglewgﬂ&membﬁ@r@@dﬂhp t he angul ar
alignnent of the fixed scroll. The angul ar displacenent is approxi mately

equal trocdsks SUanrvt tofetsihehaspatarain pdsiteloness tofixingehsiagkercrdl withed by t he

di stance of the spacer fromthe central axis C. Accordingly, it is possible
to achimusingccurate shinmng of the fixed scroll whilst using spacers with
| arger tol erances on thickness and which are relatively nore thick, and

easy to ha”dAlﬁlo%gﬁ nHE&owha [Phecc%ﬁﬁfg@ dth& Rah 46 RE 11REd scroll Bfiprides bS

possi ble to set e spaci ng of

plurality of recesses which accommodate the heads of the retaining members when the fixed
scroll is fixed to the housing. Accordingly, the flange can be seated flush against the spacers
and therefore axial spacing of the fixed scroll can be controlled solely by the spacers.

If only a single annular spacer is provided, although this is not currently preferred, it
is located at an outer radial portion of the fixed scroll. Accordingly, if the axial end faces of
the spacer are not exactly parallel to each other, the affect on the angular alignment of the
fixed scroll relative to the orbiting scroll is relatively small, particularly when compared to
the prior art arrangement.

In the preferred embodiment as shown in Figures 1 to 4, the axial spacing of the fixed
scroll from the orbiting scroll is controlled by selecting each of four spacers with appropriate
and equal axial thickness. For example, if it desired to move the fixed scroll an axial distance

of 25 um away from the orbiting scroll, then four spacers of 25 um are fixed between the



fixed scroll fromthe orbiting scroll nore accurately, it is possible to
desi gn the conpressor with reduced runni ng cl earances, which inproves
overal | eWbi20i0a76308 In the Figure 1 arrangenent, eaticBRp@osissd2 is
formed of a discrete circunferential or straight tangential segnent. As
each spacer is relatively short conpgred to the entire circunference of the
fixed scroll, it is possible to adjust the fixed scroll to achi eve angul ar
al i gnnent whil st maintaining sufficient contact area between the fixed

scrol | gnd JLRg At %éhodsﬂllgtﬁi. %f%*@g@.’t?% %Qﬁs%@%%ﬁ@@?ﬁﬁ?@e ifas an

angul ar extent with respect” to t erence o f'ixed scroll of no
nore than about 20 degrees.. l.n. thi the contact are t ween t

epacer SR ierTeE Tee oot ek bl e e e HlealeBRo R BRT sl ¢ he
relatively smal| angles which are generated in practice _between the fixed
scrol | SHi§ cpeleoiiBeaxialsrassrart? ardasdsd af theawentdizhporsiee ghtheted serglliand nount
of flexibility of the conponents. In the prior art conpressor shown
i n Fi gurethgrefonea rtiaxeely Sogotistapée tam deetréliaxesdCr el ati ve to the housing in
one position only. Accordingly, the interface between the fixed scroll and
t he housi ng Higthe@adredinwhd Hrraige@chiti shgwwhih Eurs 1cONPitds pedibdgadtively tan axi al
end face of the housing when the fixed scroll is fixed to the housing. In

the Fi %hﬁoﬂ{hegﬂ@nﬁsafﬁ%ﬁlpeﬁﬁ)lsr ﬁéazﬁe,]gbfgﬁe][ fkdd ﬁﬂolp@}f‘ﬁgﬁg%ﬂé&%sﬁa‘%@%iﬁﬁ to the

housi ng i n any one of plurality o ifferent réelative positions in the

axi al ddlffgl‘%f“lf tﬁ%kgég%s%eg\;v&%l e gl%:(gds ggr :é%ci]&lg%%%img ﬁlt%&)?gg%ag]ﬁg %H raIl@ es, the

fi xed scrol esTar pens Irecetion and
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between the fixed scroll and the housing in a plurality of relative

posi t i daeatiog atspacer pk wgrogsgddhickagrd at hBrga sy and locating g sppepy pbdacreasee f i xed
scroll 41 and the orbiting scroll 26 are each forned as a unitary

st r uct uhekndsont 4 distnatroellp ppoedst revgss However, each of the scrolls may be
formed fromnore WO 2010/ 070308PCT/ GB2009/ 051582 9 - than one piece. For

exanmpl e the Aaghicathkeid, RERFenB&Ith isPatiny arldnPadihX @farS&digll dircb®dnh 41€ idtedd¥ado f rom
one piece and the radially outer portion of the fixed scroll may be forned
from angfpesmRb §fdeing of the whole of the fixed scroll in the axial direction (i.c. shifting the

fixed scroll to the right or left as shown in Figure 1) and also to spacing of portions of the

scroll in the axial direction to correct angular alignment. It will be appreciated that in

correctly shimming a compressor it may be required to control both forms of axial spacing by

selection of suitable spacers.

As the spacers 42 are located at an outer radial portion of the fixed scroll, changes to

the thickness of the spacers 42 produce relatively small changes in the angular alignment of

the fixed scroll. The angular displacement is approximately equal to the tan™ of the nominal

thickness of the spacer divided by the distance of the spacer from the central axis C.

Accordingly, it is possible to achieve accurate shimming of the fixed scroll whilst using

spacers with larger tolerances on thickness and which are relatively more thick, and easy to

handle and use, than compared to the prior art. Since it is possible to set the spacing of the



The scroll conpressor may be supplied in the formof a kit conprising a
plurality of spacers 42 of different thicknesses for assenbling or

adj usti ngwoheimpesmeng of the fixed scroll 41 fromthe heaFiGRrodsiss2
different respective axial distances. Spacers of the appropriate thickness
can be selected and | ocated between the fixed scroll and the housing for
correctly spacing the fixed scroll 42 fromthe orbiting scroll 26. For a
scroll of typical size, the kit nay be supplied with spacers of between 1
nm and ¢ i-n A [ t | In a
par t1 cul ?”%I'QQW% R D Sl 00 ?%@?&'&%@%‘% SRRSO
in |ncrqun%s %t 25i unk Advantggﬁous t he rOV|ded wth a

conbi nat FbIFBFCYRBIINY S&8148F Sy ruglpr SERSES 8 kcleinﬁ the first type are
relatively th|n and are for prodUC|ng fine increnental changes. The spacers
of the secord theeuiy learraegneitepdehispacek 4amdfogped oot lﬁ?réﬁwélicﬁﬁlf?f@m&‘tl Pyely
coarse increnental changes. The spacers in the second type nmay increase for
exanpl stiighhteaponial sagmend 2smadhrspagee tsenektivvsly short 0@inpared Thidefentist t ype

consi sts of spacers of 25, 50 and 75ium Accordingly, whilst requiring
fewer sp@eerScs of tdkerl, sctdileitfis pedsibind Rlpsomd fixepesrolifio sgHeerMgaan be used
in conbination to achieve any sel ected spaci ng between | mm and 2nm at 25i um

i ncr emefiofmehd whilst Q{E?dtﬂﬁfdg%ﬂff%eﬂt bbthetaRd, b%%}&!ﬁ%& YiRES s Q611 SRAEEspdSrsused,
as the first type of spacers is thinner and nore fragile, the spacers of
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spacers thlc ess of less t 25|u nlnl ze the risk of damage
to the @Vﬁ%ﬁ%@ OHARII T o0 o etnadh Uonaer tE‘% CORAG BERABYS cut ti ng
thenselves A met hod of assenbling scroll conpressor 40 wll now be
descr i Bbeisparers apgthedirked aiglli can by ademuately menitaipedgispsiishtheiralgtivily small
sequentially. The orbiting scroll 26 is supported WO

2010/ 0 088 RATChGB2 @ORr&bd EBRractictMetwdey thefixédwgsolRahdrtbt Abusie dfter ahgular
eccentric shaft portion 18 of the drive shaft 14. The axi al spacers are

| ocat edilighmp@tsdndi s@dbndeh@brMe atBurtt e flaRMbslit BftHé doapea&Rs 57 and retai ned

W th retalnlng nenbers 56. The flxed scro is fixed to the housing with
fasteni ng nme 5 i axk agl p " ed scrol
41 and the or |t|ng SC#%FP(%%S eter ﬁi% %é gﬁgﬁﬁﬂfg? &ﬂ&:éﬁéSs of the

Fied SRRGHT e 39&8%121%&%5?&'%% o, g o8afiet SRR Bei ng the

fixed scroll fromthe housing 12, replacing one or nore of the axi al
spacer st anddhe honsingdssaleg Witk an At whigh Sgogrnresird peainst phavialsiddpcss pacer s

of different axial thickness, and fixing the fixed scroll to the housing.
of the housing when the fixed scroll is fixed to the housing. In the Figure 1 compressor, the

fixed scroll 41 can be spaced relative to the housing in any one of plurality of different
relative positions in the axial direction. Accordingly, in order to seal between the surfaces,
the fixed scroll 41 comprises a recess which opens in a radial direction and receives an o-ring
56 which is compressed against an inwardly facing surface of the housing. In this way, the o-
ring 56 can seal the interface between the fixed scroll and the housing in a plurality of
relative positions of the fixed scroll and the housing.

In Figure 1, the fixed scroll 41 and the orbiting scroll 26 are each formed as a unitary

structure, for instance by casting. However, each of the scrolls may be formed from more



Wil st a scroll conpressor is typically operated for punping fluid, instead
It can operated as a generator for generating electrical energy when
pressuri swo 2blouwizo3o08s used to inpart an orbiting notion PoTidB0@VdEI1s2Ng
scroll relative to the fixed scroll. The present invention is intended to
cover use of the scroll conpressor fﬁr punpi ng and energy generation.

CLAI M5 1A scroll conpressor conprising: a housing; an orbiting scroll; a
fixed scroll; a drive shaft having an eccentric shaft portion so that
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one piece and the radially outer portion of the fixed scroll may be formed from another piece.

The scroll compressor may be supplied in the form of a kit comprising a plurality of
spacers 42 of different thicknesses for assembling or adjusting the spacing of the fixed scroll
41 from the housing 12 by different respective axial distances. Spacers of the appropriate
thickness can be selected and located between the fixed scroll and the housing for correctly
spacing the fixed scroll 41 from the orbiting scroll 26. For a scroll of typical size, the kit may
be supplied with spacers of between 1 mm and 10mm in increments of anything between
about 25um and 100um. In a particular example, spacers are provided between 5.725mm to
6.025mm thick in increments of 25um. Advantageously, the kit is provided with a
combination of two types of spacers. The spacers in the first type are relatively thin and are
for producing fine incremental changes. The spacers of the second type are relatively thick
and are for producing relatively coarse incremental changes. The spacers in the second type
may increase for example from about Imm to 2mm in increments of 100um. The first type
consists of spacers of 25, 50 and 75um. Accordingly, whilst requiring fewer spacers as a
whole, the first and second types of spacers can be used in combination to achieve any
selected spacing between Imm and 2mm at 25um increments.
If a combination of first and second types of spacer is used, as the first type of spacers is
thinner and more fragile, the spacers of the second type are mounted over and protect the
spacers of the first type thereby preventing damage during assembly. It is undesirable to
provide spacers with a thickness of less than 25um to minimize the risk of damage to the
spacers during handling and to reduce the risk of operators cutting themselves.

A method of assembling scroll compressor 40 will now be described. The method

comprising the following steps carried out sequentially. The orbiting scroll 26 is supported



at | east one axial spacer |ocated between the fixed scroll and the housing
for spacing the fixed scroll relative to the orbiting scroll in an axial

di recti onwo2o010/78380l | conpressor as clained in claimilpcouBeswmssaed at

| east one spacer is adapted to space the fixed scroll relative to the
orbiting scroll in an axial directiOR}and/or to angularly align the fixed
scroll relative to the orbiting scroti” 3. A scroll conpressor as clained
inclaiml or 2, wherein the fixed scroll conprises a radially inner

portio ;gﬁgﬁ L S Ny - I r -at | it qr bi ting
scroll K I %éssit{:%laglrv :tat(lﬁlgg&g%l%({ %h%grﬁgﬂg&rgﬁﬁﬁggﬁ%%%?i l\glOrJtﬂll%ér}(@or fixing
to said _housin d wher.ei n, sai t | east .one axi spacer js.|ocated
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- 4. A scroll conpressor as clained_in any preceding claim conprising a

pl ur al itetpingng memiersopadde Jixahpenll ay @qudeég%@%tnggwﬁéfaéwemgmber%%| es one
froman adj acent spacer about a circunference of the fixed scroll. 5. A
scrol | suomphaesaxiahspacing bebdcdnrthafiyedoscaalbd] mgyd e artmiingvweole 20 isddtemmdsi ng
and/or said fixed scroll conprises neans for |ocated said at |east one

axi al dpabenxibnthfpbedsiodthstiagpictshe fixed scroll and the housing. 6. A
scroll conpressor as clained in claim5, said at | east one axial spacer has

a bore thereffar.Qughndcdle HRICRLYIAPJidhnt@% baNBYHEIRE kcihAnsfaa ik Blinhe
fixed scroll to the housing.

scroll 26 can be adjusted by removing the fixed scroll from the housing 12, replacing one or
more of the axial spacers between the housing and the fixed scroll with further axial spacers
of different axial thickness, and fixing the fixed scroll to the housing.

Whilst a scroll compressor is typically operated for pumping fluid, instead it can
operated as a generator for generating electrical energy when pressurised fluid is used to
impart an orbiting motion to the orbiting scroll relative to the fixed scroll. The present
invention is intended to cover use of the scroll compressor for pumping and energy

generation.



7. A scroll conpressor as clained in claim5 or 6, said at | east one axial
spacer having a bore therethrough for receiving a retaining nenber for

ret ai ni ngweabth/ebsokeast one spacer in position during fipkirgp2069/6aisd fi xed
scroll to said housing. 8. A scroll conpressor as clainmed in any preceding
claim wherein one of said housing and said fixed scroll conprises an
annul ar recess which opens in a radial”direction for receiving a sealing
menber which is conpressed agai nst the other of said housing and said fixed

scroll for igﬁhgg@fbetmeen the fixed scroll and the housing when any one of
a plurality erent thickness spacers are |ocated between the fixed

scroll and the housing. WO 2010/070308PCT/ GB2009/ 051582 - 13 - 9. A nethod
of assenbling a scroll conpressor, the nethod conprising the steps carried

out sequntL@k&yu@&mmﬁggﬁgbﬁ?ﬁgngﬂ orbiting scroll relative to an eccentric
shaft portion of a drive shaft in a housing of the scroll conpressor;

| ocati ng at2“§§$ﬁ>one sel ected axi al spacer in position relative to the
housi ng or the i'ged scroll; and

an orbiting scroll;

a fixed scroll;

a drive shaft having an eccentric shaft portion so that rotation of the eccentric shaft
portion imparts an orbiting motion to the orbiting scroll relative to the fixed scroll;
and

at least one axial spacer located between the fixed scroll and the housing for spacing

the fixed scroll relative to the orbiting scroll in an axial direction.

2. A scroll compressor as claimed in claim 1, wherein said at least one spacer is adapted
to space the fixed scroll relative to the orbiting scroll in an axial direction and/or to

angularly align the fixed scroll relative to the orbiting scroll.

3. A scroll compressor as claimed in claim 1 or 2, wherein the fixed scroll comprises a
radially inner portion comprising a fixed scroll wall for co-operating with an orbiting
scroll wall of the orbiting scroll and a radially outer portion for fixing to said housing,
and wherein said at least one axial spacer is located between the outer radial portion

of the fixed scroll and the housing.



fixing the fixed scroll to the housing such that a spacing in an axi al
direction and/or an angul ar alignnent between the fixed scroll and the

or bi ti ng woroeldo7omsdet ermi ned by an axi al thickness of the/Ga20éBEsis20ne
axi al spacer. 10. A method of assenbling a scroll conpressor as clainmed in
claim9, conprising locating a pluraljty of axial spacers at generally
equal angles one froman adjacent spacer with respect to a central axis of
the conpressor. 11. A nethod of adjusting a spacing in an axial direction
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different axial thickness; and fixing the fixed scroll to the housing. 12.
A kit for a§§§ﬁ%ﬁﬁﬁﬁn%ﬂgéh%ﬁ¥“ﬁﬁﬁﬂkessor conprising: a housing;

5. A scroll compressor as claimed in any preceding claim, wherein said housing and/or
said fixed scroll comprises means for located said at least one axial spacer in position

between the fixed scroll and the housing.

6. A scroll compressor as claimed in claim 5, said at least one axial spacer has a bore
therethrough for receiving a fastening member for fastening the fixed scroll to the

housing.

7. A scroll compressor as claimed in claim 5 or 6, said at least one axial spacer having a
bore therethrough for receiving a retaining member for retaining said at least one

spacer in position during fixing of said fixed scroll to said housing.

8. A scroll compressor as claimed in any preceding claim, wherein one of said housing
and said fixed scroll comprises an annular recess which opens in a radial direction for
receiving a sealing member which is compressed against the other of said housing and
said fixed scroll for sealing between the fixed scroll and the housing when any one of
a plurality of different thickness spacers are located between the fixed scroll and the

housing.



- 14 - an orbiting scroll; a fixed scroll; a drive shaft having an
eccentric shaft portion so that rotation of the eccentric shaft portion
i nparts awoanhid7osng notion to the orbiting scroll rel at ipee/dB2oddns1dsexed

scroll; and a plurality of axial spacers of different axial thickness for
spacing in an axial direction and/or_angularly aligning said fixed scrol
and said orbiting scroll, wherein one or nore sel ected axial spacers can be

| ocat ed between said fixed scroll and said housing for correctly spacing

and/ or @Angul Qi th @ JFINABHF Ll XBhRHsS, thARAnSRALSIAERS 1HBBE Eikd
out sequentially of:
supporting an orbiting scroll relative to an eccentric shaft portion of a drive shaft in a
housing of the scroll compressor;
locating at least one selected axial spacer in position relative to the housing or the
fixed scroll; and
fixing the fixed scroll to the housing such that a spacing in an axial direction and/or an
angular alignment between the fixed scroll and the orbiting scroll is determined by an

axial thickness of the at least one axial spacer.

10. A method of assembling a scroll compressor as claimed in claim 9, comprising
locating a plurality of axial spacers at generally equal angles one from an adjacent

spacer with respect to a central axis of the compressor.

11. A method of adjusting a spacing in an axial direction and/or angular alignment
between a fixed scroll and an orbiting scroll of a scroll compressor, the method
comprising:
removing a fixed scroll from a housing of the scroll compressor;
replacing one or more axial spacers between the housing and the fixed scroll with one
or more axial spacers of different axial thickness; and

fixing the fixed scroll to the housing.

12. A kit for assembling a scroll compressor comprising:

a housing;
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an orbiting scroll;

a fixed scroll;

a drive shaft having an eccentric shaft portion so that rotation of the eccentric shaft
portion imparts an orbiting motion to the orbiting scroll relative to the fixed scroll;
and

a plurality of axial spacers of different axial thickness for spacing in an axial direction
and/or angularly aligning said fixed scroll and said orbiting scroll, wherein one or
more selected axial spacers can be located between said fixed scroll and said housing
for correctly spacing and/or angularly aligning said fixed scroll and said orbiting

scroll.



