SCROLL COVPRESSCR The present invention relates to a scroll conpressor. A
prior art scroll conpressor, or punp, 10 is shown in Figure 5, and

conpri seswa2ooumirsg 12, a drive shaft 14 havi ng a concemrCrigB2stvaisiodporti on
16 and 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 bearlngs 24 support an orbiting scroll 26
on the eccentric shaft portion 18 so that during use rotation of the shaft
inparts an orbiting notion to the orbiting scroll 26 relative to a fixed
scroll 28 for punping fluid al on§CRAUIUCOMPRESSARN 30 between an inlet 31
and outlet 33 of the conpressor. Each scroll conprises a scroll wall 32, 34
whi ch extends perpendicularly to a generally circular base plate 27, 29.
The orbiting scroll wall 32 co-operates, or nmeshes, with the fixed scrol

wal | 34 d“r'”Qﬂ@gﬁ%%*ﬂﬂv&?%ﬁ?@ﬂ%sﬂj %%gug g le] scroII Rel ative orbital

novenent of the |'s causes a vo as to be trapped bet ween the
scrolls and p he inlet to the S _ar.e dry punps
and t heref ore ‘t orcq%%ﬁr%ﬁ]goggprggsp\r,\,eog,Qu{npel(ggr PYVH\}\%SF&“%% °WBE§GSB‘e
accurately set durlng manuf acture or adjustnent to mnimze seepage
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wal | of one scroll and the base plate of the other scroll is sealed by tip
seal s 36.pohm Idapkiwishyit 14ns pyppitertatdiseedsentric porgen by begingp 20.swhieh ereni ned by
t he vol une of gas which can be trapped between the scrolls. The conpression
limt of fxepudiivetodousing 12, and driven by a motor 22. Second bearings 24 support an
orbiting scroll 26 on the eccentric shaft portion 18 so that during use rotation of the shaft
imparts an orbiting motion to the orbiting scroll 26 relative to a fixed scroll 28 for
10 pumping fluid along a fluid flow path 30 between an inlet 31 and outlet 33 of the
COMpIessor.
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, or meshes,
with the fixed scroll wall 34 during orbiting movement of the orbiting scroll. Relative
15  orbital movement of the scrolls causes a volume of gas to be trapped between the scrolls
and pumped from the inlet to the outlet.
Scroll pumps are dry pumps and therefore the clearances between the scroll walls
32, 34 must be accurately set during manufacture or adjustment to minimize seepage of
fluid through the clearances. The space between the axial ends of a scroll wall of one
20  scroll and the base plate of the other scroll is sealed by tip seals 36.
The capacity, or pumping speed, of a scroll pump is determined by the volume of
gas which can be trapped between the scrolls. The compression limit of a pump is a

function of the amount of back leakage (determined by the seal effectiveness) and the

pumping capacity which serves to pump away the leaks. As the capacity of a scroll pump



function of the anount of back | eakage (determ ned by the seal

ef fecti veness) and the punping capacity which serves to punp away the

| eaks. Aswoheligmpeeci ty of a scroll punpis reduced, the aco@B200F05i@akage
whi ch can be punped away al so reduces resulting in | ower conpression. To
meet certain requirenents, it is desirable to provide a scroll punp with
reduced punpi ng capacity but w thout r educed conpression. The present

i nvention provides an inproved scroll conpressor. The present invention
provi des a scroll conpressor conprising two scrolls having respective
scrol | plistedscantherapspatof legkage mdlidh caalbe puntphe asay alsd revalctsresultivg meshi ng so
that on relative orbital novenent of the scrolls a volune of gas is trapped
bet ween tihers@h@réssioand punped froman inlet to an outlet wherein the axial
extent of said trapped vol une between said scroll plates is |ess along a

first portion T%fméet%leﬁéﬁ’n P%t%eglgfuﬁéﬁgﬁ #e@ﬁaﬂl@ tehrotdad atsgl%lL%trﬁpe&/itﬁ E%ﬁﬁcgsv

axi al extent of said trap al ong a second portion of t
ortian is closer to the inlet than the second

pat h, and mhereina%r Rir@%u lan $
portion &UBRYEHRAFIRY SAPRIE NS BPRISFPRA and/ or optional aspects of the
invention are defined in the acconpanying clains. In order that the present
i nven®i on may THe DEESEN IRKRIEPE PERAIeS AR MBHYSH SHOHICEMPHSP¥of , whi ch are gi ven
by way of exanple only, will now be described with reference to the
acconpanyi ng drihawiresgst inventighipedviddsiagigradl dongiresser eonsprisagaiviocscydl wpapingt he
scroll walls of a scroll punp; Figure 2 is a section through a scroll plate
of the firxpdcthersotdll htet el @REPGRtive scroll walls, the scroll walls intermeshing so that on
relative orbital movement of the scrolls a volume of gas is trapped between the scrolls
and pumped from an inlet to an outlet wherein the axial extent of said trapped volume
10 between said scroll plates is less along a first portion of a flow path between the inlet and
the outlet than the axial extent of said trapped volume along a second portion of the flow
path, and wherein the first portion is closer to the inlet than the second portion along the
flow path.
Other preferred and/or optional aspects of the invention are defined in the
15  accompanying claims.
In order that the present invention may be well understood, two embodiments
thereof, which are given by way of example only, will now be described with reference to
the accompanying drawings, in which:
Figure 1 shows a schematic view of the scroll walls of a scroll pump;
20 Figure 2 is a section through a scroll plate of the fixed scroll of the pump
according to Figure 1;
Figure 3 shows a schematic view of the scroll walls of another scroll pump;

Figure 4 is a section through a scroll plate of the fixed scroll of the pump

according to Figure 3; and



according to Figure 1; Figure 3 shows a schematic view of the scroll walls
of another scroll punp; Figure 4 is a section through a scroll plate of the
fi xed scrwbl20ofoortse punp according to Figure 3; andFi guPeTHBRhIOVSI®2SECt i on
through a prior art scroll conpressor. The general arrangenment of one
scroll punmp has been described above in relation to Figure 5 and will not
be descri bed again for the sake of breviT%ﬁ Figures 1 to 4 show aspects of
the scroll punp which have been nodified fromthe punp shown in Figure 5.
Referring to Figures 1 and 2, a scroll conpressor conprises a fixed scrol
40 havi ng a f iBade Schows a ptcaibe ttduging paorf drkedols coropriessoal | 44 and an
orbiting scroll 46 having an orbiting scroll plate 48 and an orbiting

scrol | wal | 50heHagerslCar@inbemaht!of ofid scro pliitph & B dacridtatabeve matiatiby e
orbital novenent of the scrolls a volunme 52 of gas is trapped between the
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of gas is trappe etween the scrofls on another si wal | of
the orbiting, s | | dis punped fromthe inlet to the outl.et.along a flow
pat h. TheSeotuatesrhPups ofiict e oo mpifct Sl e RPNy ¥ Eiifihed on
both sides of the orbiting scraoll to the outlet. The volunmes 52, 54 are
general Iy cr eddsiting fpiedcad pndgs a§wetlﬁ0mﬁrq3§(§&9@p1w&ﬁ&ﬁdéﬁgﬁl 4% om an
axial direction, reduce in size fromthe inlet to the outlet achieving
conpr essihening Adixsd spatigdate 42 pinda Siseddrolh wiap 4dhodman orbifingsarell 36 havieg punpi ng
capacity of the scroll punp according to Figures 1 and 2 is reduced. In
t hi s regandrbiving kerell hlate ¢@patiad yrbdingtsb@llfvals30. viflagscidll walld 4 50i r st 360
extending fromthe inlet) is selected to nmeet punping capacity requirenents
whi | st t hge GARAGD kiat 8h rdiBSve STRUHAShBPSthE ScrdBY £6818FhetS2 of gas is trapped
between the scrolls and pumped from the inlet 31 to the outlet 33. A second volume 54
10  of gas is trapped between the scrolls on another side of the scroll wall of the orbiting
scroll and is pumped from the inlet to the outlet along a flow path. The double arrow at
the inlet 31 indicates that fluid is pumped on both sides of the orbiting scroll to the outlet.
The volumes 52, 54 are generally crescent-shaped and, as shown in Figure 1 when viewed
from an axial direction, reduce in size from the inlet to the outlet achieving compression.
15 As compared to the scroll pump shown in Figure 5, the pumping capacity of the
scroll pump according to Figures 1 and 2 is reduced. In this regard, volumetric capacity
of the first wrap (i.e. the first 360° extending from the inlet) is selected to meet pumping
capacity requirements whilst the capacity of the remaining wraps is selected to
compression requirements. Since different pumping capacities are often required in
20  different pumping applications, the pump described with reference to Figures 1 and 2 can
be readily modified as shown to meet reduced pumping capacity, whilst maintaining an
existing layout and components and without a loss in compression. It would not normally

be expected that a pump would be designed specifically to reduce pump performance and

yet with customers increasing requirements for a range of pumping capacities the present



conpression requirenents. Since different punping capacities are often
required in different punping applications, the punp described with

ref erencewoeofiarses 1 and 2 can be readily nodified asPshw@rotonsmaet
reduced punping capacity, whilst maintaining an existing |ayout and
conponents and without a loss in conpression. It would not normally be
expected that a punp woul d be designed sﬁbtifically to reduce punp
performance and yet with custonmers increasing requirenents for a range of
punpi ng capacities the presentinvention allows a | arge range of punps to be
provi ded imiehhiod afldves & hirgquangd offpuapao bt ipes/idmidvigio didfecotrpn@psigaapantitswi t hout
the requirement for multiple punp layouts and designs. Figure 2 shows a

section tahd eoedcdhgrelsioeshdSeitidut tHel rafErdhdenidrimiltifle lpuh 18§ousesid on
corresponding to an involute between the inlet and the outlet and extendi ng

apprOX|nqﬁ§ky m d- way between successive waps of the fixed scroll wall. In
ot her wor the involute channel forned by the fixed scroll has been
unw apped in and t he
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shown in broken |ines. The scroll wall e not shown for

si npl Pci PIresRopfling tQ painveuts betwesn by l%lefraacn th%ﬂ‘&r?ﬁ énd pxendiag shown. As shown
in Figure 2, relative orbiting notion of the scrolls causes a volune 52, 54
to be tr atpp@dirb@@lm@d-wmb@wm Juscespinic pudped thd Bregl wrdll woll. pht ¢th&6 ext endi ng
fromthe inlet 31 to the outlet 33. The axial extent, or depth, of the

vol ume 52yorbd thesindelutensbdniny féedftgahe fixsdischalCirs tebn ub®rapbed heFigared |

plates. A first portion 62 of the flow path is closer to the inlet than the

second payitd @B i@EON%Dd de 1dt fﬁ%@?fg'ﬂr@ﬁfdl th&Butet 33lond ﬁgﬁt ahetpb&itibs apped
volune along the first portion is | ess than the axial extent of the trapped
vol ume altﬁ@&b tﬁfg scroll plate 48 is shown in broken lines. The scroll walls 44, 50 are not
10 shown for simplicity. A plan view of the fixed scroll channel is also shown.
As shown in Figure 2, relative orbiting motion of the scrolls causes a volume 52,
54 to be trapped between the scrolls and pumped along a flow path 56 extending from the
inlet 31 to the outlet 33. The axial extent, or depth, of the volume 52, 54 is defined by the
facing surfaces 58, 60 of the scroll plates. A first portion 62 of the flow path is closer to
15  the inlet than the second portion along the flow path and the axial extent of the trapped
volume along the first portion is less than the axial extent of the trapped volume along the
second portion. The axial extent ‘A’ of trapped volume is different along a first portion
62 of the flow path 56 from the axial extent ‘B’ of the trapped volume along a second
portion 64 of the flow path. Accordingly, it is possible to change the volumetric capacity
20  of'the pump by selecting the appropriate axial extent of the trapped volume at different
portions of the flow path 56.

In order to form the change in axial extent or depth the scroll plate of the fixed

scroll comprises an axial step 66 between the first and second portions of the flow path 56



second portion. The axial extent 'A of trapped volune is different along a
first portion 62 of the flow path 56 fromthe axial extent 'B" of the
trapped wibuna/misng a second portion 64 of the flow parhT/GReoewvadinagly, it
is possible to change the volunetric capacity of the punp by selecting the
appropriate axial extent of the trapped volune at different portions of the
flow path 56. In order to formthe changé'in axi al extent or depth the
scroll plate of the fixed scroll conprises an axial step 66 between the
first and second portions of the flow path 56t hereby increasing or

decr easi nigerttheinarchsihg exd@ntasmf thdexidlreappedf tho ltappedatoltrhe attke akiabstep.
Alternatively or additionally, an axial step may be formed in the orbiting

scrol | plgienAfelyldr adgitiSHAW) ah bixiaBstEle fial 86 fdrehcd 86l Ueorbiinpist@l1pRaaast y but
retain punp conpression, then the axial extent 'A of the trapped vol une

along the fi rgFasgﬁ%%QPils@%sﬂe%l S FEREL ﬁgmggllgf&ﬁgénc@%}& F@ﬁngﬂﬁﬁg‘é@!res%hem B

of the trapped volune along the seco si nc rst portion

62 of the flowpath is.closer to the inlet 31 than the con rtion 64.
Accor di ndgp O AERLS AT B PERE 8 inl Thand ot e SE SRR R G be e
punpi ng channel is |less at the inlet and greater towards the outl et
changP ng 1§58 thag the axialgytent p§ offle %Rﬂdéiog‘f%ft glgng e seepndpogtindy 64 pEREIC al ong
the second portion 64 allows the punp to retain conpression as conpared to
t he pri odirstrportidnedZebithe flowipdimig clospiutophevnidy 31 debnctbel secapdopttipni®dt wi t hout
reduced conpression. The axial extent 'C of the trapped volune along a
third porAdcordii8y,ahe atiel dxitav(q@atehthd Gndraylubetriti fapagigndf the pumpihg ceannal ext ent
"A" or 'B" of the trapped volune along at | east one of the first portion 62

and the serQN4 tROMId ARd BfbatcPRovwd?@WMhe BLA Bfndin@NPthd cxbRBlSIRCARAIRAEE | on 64
is between the first portion 62 and the third portion 68 along the flow
step 66. The deeper channel along the second portion 64 allows the pump to retain
10 compression as compared to the prior art thereby providing a pump with reduced capacity

but without reduced compression.

The axial extent ‘C’ of the trapped volume along a third portion 68 of the flow
path 56 may be different from the axial extent ‘A’ or ‘B’ of the trapped volume along at
least one of the first portion 62 and the second portion 64. As shown Figures 1 and 2, the

15  second portion 64 is between the first portion 62 and the third portion 68 along the flow
path and the axial extent ‘B’ of the trapped volume along the second portion is less than
the axial extent of the trapped volume along the first portion and the second portion. In
this way, the first portion 62 reduces pumping speed (or capacity), the second portion 64
retains compression and the third portion 68 with decreased depth reduces power

20  consumption. In order to form the change in depth the scroll plate of the fixed scroll
comprises an axial step 70 between the third and second portions of the flow path 56

thereby changing the axial extent of the trapped volume at the axial step. Alternatively or

additionally, an axial step may be formed in the orbiting scroll plate 48.



path and the axial extent 'B" of the trapped volune along the second
portion is less than the axial extent of the trapped volune along the first
portion amo2he&o3scond portion. In this way, the first portdBnodBio4educes
punpi ng speed (or capacity), the second portion 64 retains conpression and
the third portion 68 with decreased depth reduces power consunption. In
order to formthe change in depth the scréol | plate of the fixed scrol
conprises an axial step 70 between the third and second portions of the
flow path 56 thereby changing the axial extent of the trapped volune at the
axi al step. Altsonkltbeveltsd that adeh thanpald the dapthaxitted chatuep wiiytsdlécduse aed i n
the orbiting scroll plate 48.1t should be noted that a step change in the

depth of shiag 1683ah B&hpitkdibn.i As@rdingBUEBaha codplt shB&Sin FigGRNp FRSERhbf
Accordingly, in the exanple shown in Figure 1, the depth of the second

portion shouw.gnPsorfibh Eﬁ&%@?%s&fﬁcﬁ%%ﬂi%%ﬁa{%r gtﬁrthﬂl'logsg§ses As shown in

Figure 1, coincident wt e axi al nthe fixed scroll plate
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orbiting scroll perfornms an orbiting notion relative to the fixed scroll.
Ther ef or éhe lohations eyherathe depthiok 8 fewdobtollghanns! issinencesgdtos degrdaspd.gher abl y
circular so that the orbiting scroll wall sweeps across the face of the
fixed scmelght of tht ertduig sugoli tvall &y ddckdangl ooihtremsed RImintvaswhedr. afueh discrete

t herebetween is retained relatively small throughout the orbiting notion.

Prefer ablpﬁﬂlﬁ%ﬁﬁ@%ltlﬂg%roilt&@ﬁrﬁ@ at BB LinbiiNYredaiveltd tﬁéqﬂed%&%llal SO
arcuate and preferably circular so that the clearance is kept to a m ni num
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teps I's mni

10 orbiting scroll wall sweeps across the face of the fixed scroll plate during its orbiting
motion and the clearance therebetween is retained relatively small throughout the orbiting
motion. Preferably, as shown, the steps in the orbiting scroll wall are also arcuate and
preferably circular so that the clearance is kept to a minimum throughout the orbiting
motion. In this way, the scroll walls are shaped so that leakage at the steps is minimised.

15 The scrolls of a second scroll pump are described with reference to Figures 3 and
4. Like reference numerals used in relation to Figures 1 and 2 are used to denote like
features of the scroll compressor described with reference to Figures 3 and 4. The scrolls
of the second scroll pump define a multi-start arrangement in which dissimilar pumping is
applied to fluid entering the pump through one or more inlets. For example, an inlet may

20 be provided at a location which is part way between inlet 31 at a radially outer portion of
the scrolls and the outlet 33 at a radially inner portion of the scrolls. Such a further inlet
may provide an intermediate, or booster, inlet for pumping at a pressure between the inlet

31 and the outlet 33.



The scrolls of a second scroll punp are described with reference to Figures
3 and 4. Like reference nunerals used in relation to Figures 1 and 2 are
used to dwoava/dorkse features of the scroll conpressor destriBR2en)/osd4D
reference to Figures 3 and 4. The scrolls of the second scroll punp define
a multi-start arrangenment in which dissimlar punping is applied to fluid
entering the punp through one or nore inl’ts. For exanpl e, an inlet may be
provided at a location which is part way between inlet 31 at a radially
outer portion of the scrolls and the outlet 33 at a radially inner portion
of the scroll sAs sBuwh im Figurd Bighe fin¢detcrothy6 poropiicte adixed s¢reH veadli 2 and aor
booster, inlet for punping at a pressure between the inlet 3 1 and the

outl et 33ixAg s&0N Wt BO bir@iiied 6 forkneyof dnieek] $ 87, GUl ex i dm@fyrh BRSnRt 81 xed
scroll wall 78 and a fixed scroll plate 80 arranged to formtwo channels

82, 84 EXII e Wﬂhﬁ}%l croﬂ%rgg?o fornlsi ﬂgﬁﬁglcgﬁaﬂﬂﬁh SxfeRiNVE't géeoﬁtfetgg)lﬂfgr@oys ingle

channel exte to the o t ereby provi ng a nulti-start
flom/path bet we portlons of
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channels 82, 84 and, the second portlon of the flow paths (having a second
axi al > extPertons of thedlawy patks davwea fingialexenhen depin axisas alpsg thediaptdly i pl e
starts may be synchroni sed (side-by-side) as shown in Figure 3, in which
case the SQh%me?/ éle@en@ndewmwérﬂ@eﬂbw@atﬂl@(hﬂVﬁ@ﬁesecemhmellegten’trypdmlh)l y, two
or nore channels may converge to formone channel. In Figure 3, the
channel s eBRndSdon®thesingde tlanhargm channel 86 at a | ocation 88 where the
axi al extent or depth, of the channel increases. Accordingly, the axial

gz tent 'A of ﬁhfeenﬁm@e@ﬁa%mym&yﬁewﬁ% (ﬁﬂe b%%@é)h% sﬁémgl tiBgreCh@nnel s 82,
is less than the axial extent ' B of the trapped vol une
which case the channels can be converged to form fewer channels. Typically, two or
10 more channels may converge to form one channel. In Figure 3, the channels 82, 84
converge to form channel 86 at a location 88 where the axial extent, or depth, of the
channel increases. Accordingly, the axial extent ‘A’ of the trapped volume between the
scrolls along the channels 82, 84 is less than the axial extent ‘B’ of the trapped volume
along the single channel 86.
15 Figure 4 shows a view similar to Figure 2. A section through the fixed scroll plate
76 is shown with its line of section corresponding to a multi-start involute between the
inlet 31 and the outlet 33 and extending approximately mid-way between successive
wraps of the fixed scroll wall. For the sake of simplicity, the channels 82, 84 are shown
by one section in Figure 4, although it will be appreciated that channels 82, 84 are
20  separate. A plan view of the fixed scroll channel is also shown.
The stepped wall 90 and the multi-start arrangement introduce unsealed regions
into the pump’s mechanism. However, the convergence 88 of the channels and the

stepped portion 90 are located in approximately the same position in the pump and

therefore the efficiency losses from leakage are the same as for a single unsealed region.



al ong the single channel 86. Figure 4 shows a view simlar to Figure 2. A
section through the fixed scroll plate 76 is shown with its |line of section
correspomiprgittm7es7mul ti-start i nvol ute between the inl @CTESEROEMB 1040

outl et 33 and extendi ng approxi mately m d-way between successive w aps of
the fixed scroll wall. For the sake of sinplicity, the channels 82, 84 are
shown by one section in Figure 4, althoudﬁ'it w Il be appreciated that
channel s 82, 84 are separate. A plan view of the fixed scroll channel is

al so shown. The stepped wall 90 and the multi-start arrangenent introduce
unseal ed Thegifarscffinicocyt lossep anphmimescthahi sther wode\eemyltit diet eompeengence 88 of
the channels and the stepped portion 90 are |ocated in approxinmately the

same posichiiRP ailékstiMeffiRibipy BEcutd Bl dbanen Fhwres ficed BAGYedkan $RSsckdlPWalieakage
are the sane as for a single unseal ed region. Therefore, efficiency |osses

are mni %ﬁ%@on&é}%&{cge PA’R(ﬁé’steépg&'%flgétaﬂsbﬁn@&du%g@fﬁﬁﬁ in%ﬁ*rb?ﬁgy,athboss in

efficiency becausé as shown in gure erels reak int scrol |
wal I's at .the (e:(gﬁv flgfncnel. : V\hhl st glhe sta%ﬁg] wal | gag aﬂqsgﬁeilntsr duces a
smal | i ndffTeE %%e; RumMping changlialgng, ply UDTIGSERARhEr '41°Ng channel 86
conpensates for the | oss of efficiency due to the multi-start arrangenent.
The conbichRiEnsy dyf tathamylii-siirbarangemsigenent and a stepped wal | provi des
the opportunity to design any conpression ratio greater than unity, w thout
the inlet beingcdembiativhaha tivdti-dievirestangamend epd b stepped Wilbpradidics then of a
shallowinlet to a nulti-start arrangenent inproves the punping efficiency
wher e t heppbraniglts desigy efyge mprogsicaxatip lgsated tianpitgSeithout tiad intet 6éind. 7 woul d
be nore efficient than a conpression ratio of 2.0. Referring to Figure 3,
the orbi tdefgr anhd d¥@hdire@in dcb@h @ DiTh BGWiE6H 8F 4 sIBAOR hRER 4 MBIti-start
arrangement improves the pumping efficiency where the channels converge. For example,
10 a compression ratio of 1.7 would be more efficient than a compression ratio of 2.0.
Referring to Figure 3, the orbiting scroll wall of the orbiting scroll comprises two
generally parallel circular sections 94, 96 disposed in respective channels 82, 94 and a
single involute wall section 98 disposed in the single channel 86 of the fixed scroll.
In order to reduce leakage in the scroll compressors described, the scroll walls
15  have respective seals at axial ends thereof which seal against the opposing scroll plate.
As shown in Figures 1 to 4, the first 62; 82, 84, second 64; 86 or third 68 portions
along the flow path extend through at least 360° of the flow path or paths. For example,
referring to Figure 1, a crescent-shaped pocket extends through less than 360° and
therefore first portion extends through at least 360° so that a pocket is not open to both
20  the inlet 31 and the stepped portion 66 at the same time.
Whilst a scroll compressor is typically operated for pumping fluid, instead it can
be operated as a generator for generating electrical energy when pressurised fluid is used

to rotate 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.



generally parallel circular sections 94, 96 disposed in respective channels
82, 94 and a single involute wall section 98 disposed in the single channel
86 of thewbizeadossroll. In order to reduce | eakage in tReT&B2010/051042
conpressors described, the scroll walls have respective seals at axial ends
t her eof which seal against the opposing scroll plate. As shown in Figures 1
to 4, the first 62; 82, 84, second 64; 86 or third 68 portions al ong the

fl ow path extend through at | east 360 of the flow path or paths. For
exanple, referring to Figure 1, a crescent-shaped pocket extends through

| ess than 360 and therefore first portCbAIMS ends through at |east 360 so
that a pocket is not open to both the inlet 31 and the stepped portion 66
at the same tine. Wiilst a scroll conpressor is typically operated for

punpi ng fil ui d,A kisii 8&piebsot %Bmf)ﬁsiﬁ@%@E&Qﬂ@&v%ggl‘%ﬁi%cﬁtf@ﬁcréI‘P?la% RRYati ng

el ectrical energy when pressurised fluid is used to rotate the orbiting
scroll relati . fid ral b t o d i qS | nded to
cover use of x%gkgé%gﬁV“%§%%r%%3%?”P%%ﬂgﬁﬁ%ﬁﬁgﬂﬁﬁgqéﬁg?5§B8%%%%§%fon.CLA|ws
1. A scroll conpressor.conprjsing tw scrolls having respective, scrol

i ate3 and r oSHBETRPEOLEF S FPume Rt o Bapped BT eor B il fihg so ¢ hat
on relative orbital novenent of the scrolls a volunme of gas is trapped

bet ween t he sdvBIPEd figpvarpintad éxlat ewlet atheron e akigl exfeind |S@18 tighBekYqiumpe axi al
extent of said trapped vol une between said scroll plates is |ess along a
first portion befweanfshidwcpdtfatbetsuessnldanhe firsd @trtiamaf 4 lew pathl tetwednathe t he

axi al extent of said trapped volune along a second portion of the flow

path, and whergknaridtBe bitlc thapQhd hxial dx$ent bPSEd trhgpcdR@Lind fbng hadtohdile second
portion along the flow path.

portion of the flow path, and wherein the first portion is closer to the inlet than the

10 second portion along the flow path.

2. A scroll compressor as claimed in claim 1, wherein the first portion of the flow

path is at the inlet thereby reducing the pumping capacity of the compressor.

15 3. A scroll compressor as claimed in claim 1 or 2, wherein the axial extent of the
trapped volume along a third portion of the flow path is different from the axial
extent of the trapped volume along at least one of the first portion and the second

portion.

20 4. A scroll compressor as claimed in claim 3, wherein the second portion is between
the first portion and the third portion along the flow path and the axial extent of
the trapped volume along the second portion is less than the axial extent of the

trapped volume along the first portion and the third portion.



2. A scroll conpressor as clained in claim1, wherein the first portion of
the flow path is at the inlet thereby reducing the punping capacity of the
conpressow0 2811/00785¢r ol | conpressor as clainmed in clai m PCOGE2p10/3€042i N t he
axi al extent of the trapped volune along a third portion of the flow path
is different fromthe axial extent of the trapped volune along at |east one
of the first portion and the second portﬂ%n. 4. A scroll conpressor as
claimed in claim3, wherein the second portion is between the first portion
and the third portion along the flow path and the axial extent of the
trapped Vol umg sdrolh gompres®e @ oldinpal hiaop ons of ths prackhding theémaxviaireip xicent of
the trapped volune along the first portion and the third portion.5. A

scrol | conpr essell e 6F ai 1686 ohdlo A RASIsAoniphitePiresedisig tetdeiBaidwher ei n
the scroll plate of at |east one of said scrolls conprises an axial step

between sai d %?Mdn@ Q% (R i Fath k@%&ﬁh&e%ﬁ%@?&’ﬁ&%ﬁgg%%éé&&a}al\%&teﬂ?ﬁtﬁési ng the

axi al extent the trapped vol une "at t Xi a scro

conpressor as clakgeg in4ﬁ%ain1?t wherein the or each axial step in the
scrol | plate SFPBHEAYMEALISEFBI1EPcoi ncides with an axial step in the
scrollL wall of the other of the scrolls. 7. A scroll conpressor as clained
inclaim6, the axial steps of the scroll plate and the coincident scrol
wal | are arcuate for reducing a cl earance therebetween throughout relative
orbi tal roti on\ edroll hemprsssoir las clagnedangstaim 3, whergpr dwswcachsaxdd afepan then ¢l ai m 6
or 7, wherein one of the scrolls is fixed and the other of the scrolls is
arranged to orbioll pl&t af omeofithe tdrelld tcotmddsoriet dn adigl stdpein the scroll wall of

the other of the scrolls.

10 7. A scroll compressor as claimed in claim 6, the axial steps of the scroll plate and
the coincident scroll wall are arcuate for reducing a clearance therebetween

throughout relative orbital motion of the scrolls.

8. A scroll compressor as claimed in claim 6 or 7, wherein one of the scrolls is fixed
15 and the other of the scrolls is arranged to orbit relative to the fixed scroll and the

or cach axial step is formed in the scroll plate of the fixed scroll.

9. A scroll compressor as claimed in claim 8, wherein the scroll wall and the scroll
plate of the fixed scroll form two channels extending from the inlet or from
20 respective inlets which converge to form a single channel which extends to the

outlet thereby providing a multi-start flow path between the inlet and the outlet.



or each axial step is forned in the scroll plate of the fixed scroll. 9. A
scroll conpressor as clained in claim8, wherein the scroll wall and the
scrol | plwbeoafoortse fi xed scroll formtwo channel s ext emdirmgp2broosidsde i nl et
or fromrespective inlets which converge to forma single channel which
extends to the outlet thereby providing a multi-start flow path between the
inlet and the outlet.10. A scroll conpreé&or as clainmed in claim9, wherein
the first portions of the flow paths extend al ong said two channels and the
second portion of the flow paths extends along said single channel. 11. A
scrol | cdipr esssmrobsomp@ssveds clainsddainrmldif, 9, wheredn thetfivet maxtials of dicefildw of t he
trapped vol une between the scrolls along said two channels is |ess than the

axial extent @hthskRetchd aRREJaid @t FRardleBNGd SR sbeshdgdrEof baMBElow Jaths A scrol |
conpressor as clainmed in any one of the preceding clains, wherein a said

vol une of gase &nH§QBB§Qﬁ?$&§E§%a&E$ scrolls on each side of the scrol
n

wall of the orbiting stro punped fromthe inlet to the outlet and
sai d respective volunmes of gas are punped al ong respective flow paths
between the inlet and the outlet. 13. A scroll conpressor as clained in any
one of the preceding clains, wherein said scroll walls have respective
seal sJat ldxi al &#el Compicewr ahplREredsia glaiggh waereimBe apigbextay of ol | pl ate.
14. A scroll conpressor as clained in any one of the preceding clains,
wherei n sai d ftiapped videmo hetween thei scebliselangoail taxtcbathealsis desg thaatth¢ exislt 360 of
the flow path or paths.

extent of the trapped volume along said single channel.

12. A scroll compressor as claimed in any one of the preceding claims, wherein a said
10 volume of gas is trapped between the scrolls on each side of the scroll wall of the
orbiting scroll and pumped from the inlet to the outlet and said respective volumes

of gas are pumped along respective flow paths between the inlet and the outlet.

13. A scroll compressor as claimed in any one of the preceding claims, wherein said
15 scroll walls have respective seals at axial ends thereof which seal against the

opposing scroll plate.

14. A scroll compressor as claimed in any one of the preceding claims, wherein said
first, second or third portions extend through at least 360° of the flow path or

20 paths.



