1 SCROLL MEMBER WTH A GROOVE FOR A TIP SEAL Fh%-lnventJon'reIétes to a
scroll nmenber for scroll-type fluid apparatus whi'ch nmember i prOV| wWthe
a groove for accommodating a tip seal. 5 Scroll apparatu %&4&)
fluid compression or expansion are typically conprised of two scro
menbers including upstanding interfitting invgl ute spiroidal or scrol

wraps which are generated about respective axes. Each respective involute
wap is 10 nount ed upon or.integral with an end plate and has a tip
surface disposed in contact or near-contact mnth the end pIate of the ot her
respectlve scroll wap. RCROEX MBER o¥ B RN} Ipf 88as, Whi ch
adjoin in noving |ine contact, near contact the 15 flank surfaces
of the other respective scroII mwap to forma pIurallty of noving chanbers.
Dependi ng upon the relative orbital notion of the scroll waps, the
chanbers nove fromthe radial exterior end of the scroll waps to the
radially interior ends of the scroll waps for fluid conpression,

or fromthe radially int @Heorlﬁﬁﬁnﬁf-q‘herela‘?? edfecki FErRldo| RempeEs for
fluid expansion. The sc acconplish ihe formation of the
chanbers, are pl acef€ Fﬁllqhttgﬁee%sl‘i#e%ﬂé e Hﬁﬁtcﬁu?' ere 1% ROV o
notion by a drive ni_s I t | ati ve non- 5
rotati onZtI not | pn #s A W\%‘}P é@do%dés.%ﬁoi o éf% 78 éfot ation or
one scroll ig fixed. Theggapanal PELRFALLES Por fluid compression or

expansion are typically comprised of two scroll

members including upstanding interfitting involute
spiroidal or scroll wraps which are generated about
respective axes. Each respéctive involute wrap is
10 mounted upon or integral with an end plate and has a
tip surface disposed in contact or near-contact with
the end plate of the other respective scroll wrap.
Each scroll wrap further has flank surfaces which
adjoin in moving line cqntaét, or near contact, the
15 flank surfaces of the other respective scroll wrap to
form a plurality of moving chambers. Depending.upon
the relative orbital motion of the scroll wraps, the
chambers move from the radial exterior end of the
scroll wraps to the radially interior ends of the
20 scroll wraps for fluid compression, or from the

radially interior end of the



scroll wap generati'tn apd operation are discussed in numerous patents,
such as U S. Patent Nunmber 801, 182. Scroll apparatus are also typically
provided with a 10 tip seal disposed in the tip surface of the scroll
wrap. “\Fhe tip seal is usually disposed in a tip seal groove forned in the
tip surface, the groove being typically slightly wder than the tip seal to
permt conpliant noverment of the tip sealagwithin the tip seal groove.

Conpl i ant novenent of the tip seal is 15 necessary in many scroll
apparatus to ensure sealing contact between the tip seal of the scroll wap
and the end plate of the opposing scroll nenber, since there are often

m nor variations in the scroll apparatus arising due to manufacturing

tol erances. These variations may include inperfect parallelism?20

between the scroll end plates, scroll wap_height variatigns in the scroll
Wrap supporting théeFP“th§¥§ls°§ﬁH]' i“rpes ffé’Et Flifr sxpanpion-netRe 5T He VERRYusi ng
scrol | eng pl ate. \bi h&o’&nbeis& &he ﬁmytmrhﬁtther&amtf edd)eaté [plaeed iand
corresponding tip seal groove cross-secti.on conf.ormat i

oSt Lyptcal ti p-sdnber e e sRESRPRE and R 1 aF TR P LT AL BRI B At o
or rubber corrpound31r1¢¢1mebhmisaadrhmhycdxsteatdsethe)rsercpllsceq: telativer gon-

typically thestip sealed$a8 &Qgﬁ?g' trﬁhéjflsl @%He 9!} ex?tﬂétﬂsféﬁ?.o el

strength and resistance to fa I's usual I'n a
continuous strip 3@otationser topgt s¢nolpmis §éx‘t41t The Eﬁ@@ésl’?%\&lp’aﬁgt’ﬁ 3
The typical rectangdkgii %Qp\g%neﬁa:&@anm BYerBichdd R¥e AdiSkAisdd) ih NRmkidus
surface of the scroll wap nenbe ch results in the tip seal groove
havi ng a heni cyl i n®aFeRGsnErchAY Qﬁt- e?a'@ﬁﬂ Nymper 0L ot s equal
\ Scroll apparatus are also typlcally prov1ded with a
10 tip seal disposed in the tip surface of the scroll wrap. The

tip seal is usually disposed in a tip seal groove formed in the
'tib surface, thg groove being typically slightly wider than the
tip seal to permit compliant movement of the tip seal within
the tip seal groove. Compliant movement of the tip seal is
15 . necessary in many scroll apparatus to ensure sealing contact
| Eetween the tip seal of the scroll wrap and the end plate of
the opposing scroll member, since there are often minor
variations in the scroll apparatus arising due to manufacturing
tolerances. These variations may include imperfect parallelism
20 | betﬁeen the scroll end plates, scroll wrap height variations in
_ the scroll wrap supporting the tip seal and imperfect surface
A  flatness of the opposing scroll end plate.
| Whilé'thére_are.many variations of the tip seal and
corresponding tip seal groove éross-séctional conformation, the
25 - most typical tip seal is rectangular, and may be formed from
metal, plastic or rubber compounds. The tip seal may be either
one-piece, but more typically the tip seal is a composite of
laminated strips for greater strength and resistance to
failure. The tip seal is usually formed in a continuous strip

30  so that it may be cut to the desired length.
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hem cylindric ends of the tip seal groove have presented a problem

however, in that the tip seal, when moving wthin the groove, may be fqrced

into the hemcylindric end of ‘the grooye. Thi.s can result in 10 :

tenporary "pinching" or binding of the3tip seal within the groove at that

end, which also t or necessary conpliant .novenent of

the tip seal and Ca %#é}a? ]\'l?‘l%g%@éf TR (s Frued; nHYng ef f ect

is often examéiﬁéngdaashﬂhamnnhheentpanrfac@fofhEhelscBehl wepapt he tip

seal is for th I dis t t e e_tip sea
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material is the stif portion o 3ct of the .
i nvention i she@igyli @anczenner aﬁﬁr?P&PFyenévﬁiﬁbné r@ﬂbusaﬁqveldescrlbed

probl gns assesi ahadraaihsssfqiilwrﬁWQwéw&P% PhaPsisbp, seal s.
Accordi ngly he . inventio prOV|g % %51 g menber. for a scroll .
appar at us, saPf MSRRSY e tipoFead, Freave okaveon an end
pl at e nmeans pnésbatbﬂgaagmuhiemarhoﬁeverp inrthattﬁhéftapcseal wrap for

secommogat | Nngs! biviFg) yiPBA, RUOUEGBOK, Mad B FbRBAA! 0o SphEL 00 11

wal | . The grbémécﬁéﬁnﬁ§9§ Pﬁ'&Neﬂgnﬁﬁﬂgﬂeu@hmswﬁﬂmhre501tslnnner end.
The gpoove Wadttemgo gla&hgagt-nrzﬁr 8iAQYRg W%é fAd a3 Y ubgay0r oove
wal |, and the,e Iar d wi d i nner end 1s_preferably

Eortlon ai
deflned by gWithin e groove at that end, wh ch also temporarily

prevents the necessary compllant movement of the tip
seal and can deform the t1p seal at the ends. This =
binding effect is often exacerbated at the inner end
15 of the tip seal, as the tip seal is formed to the
" smallest radii at this p01nt and hence the t1p seal
material is the stiffest 1n thls portion of the tip
seal.
| An object of the invention is to at least
20 partially overcome the above-described problens
associated with scroll apparatus having scroll wrap
tip seals. | | - _
Accordingly the invention provides a scroll
member for a scroll apparatus, said menber compr1s1ng
25 a scroll wrap dJ.sposed on an end plate means and
having a groove in the tip surface of the scroll wrap i:;
for accommodating a tip seal, said groove having a
portlon of an enlarged width at its outer end.
Preferably, the portion comprises a planar end
30 wall.
The groove may have a port::.on of an enlarged
w1dth at its inner end.
The groove width is defined by an inner groove
wall and an outer groove wall, and the enlarged width
35 portion at the inner end is preferably defined by a



] € L) rd ’ 3 '
ee. o

4 step formed in thé inpher groove wall. The i"nriet gF'c;ove wal'r ‘r’réy be
parallel with the outer groove wall in the enlarged width portion at the
groowe. i nner end. 5 Preferably, the Iength of the enlarged wdth
portikgn at the groove inner end is substantially greater than the |ength of
the enlarged width portion at the groove out4er end. The invention al so

I ncl udes a scroll arat us r|S|n a_h tic shell having a
suction pressure 5%? Rt c’&ht‘%’f%.ﬂﬁp o?'n"fﬁ ‘sure fluid and a

di scharge pressure por tThen ime:l.:ograonengaaldln'amabegepare];lelewﬁ.thl ¢thel5
a first scroll neQg ?%%;ped"laps d r II
renber having an upstan Ing scro t %?a%ﬂglﬁ%égﬁé%%jé%ug?#‘{ rgtarrt;:%s
said scroll wap /gpRake dnner ®NG.ace provided with a tip seal groove

having a central pOft'%&@ﬁM}f‘ BREVCEéngth of €hel rlii?.[aﬁ#h PRigean and
an outer end portion, said nner and out er nd portions each

wi dt h
greater than the RWHB a%id l&%ntqz'%ﬂmﬁ'ort" a®Bdc oy Substa %‘B@W
di Sposgd | n25a| d hpreater ﬂhﬁi Ithesweiamcmﬂimddlammemm poraion
upst andi ng 25 Lol | on end plate neans for
I nterl eaving engag%:q-' e\ﬂxf% sai dﬂlfl rs scroII wrap; and means for causing
rel ative orbital notiofhsetineention alsot inglmdesyerheerohl apparstasnd

scrol | 10 comprising:
a hermetic shell having a suction pressure
portion for containing a suction pressure fluid and a
discharge pressure portion for containing a discharge
pressure fluid; _
15 a first scroll member disposed in said hermetic
 shell, said first scroll member having an upstanding
scroll wrap disposed on an end plate means, said
scroll wrap having a tip surface provided with a tip
seal groove having a central portion extending between
20 ‘an inner end portion and an outer end por'i:ion , said
inner and outer end portions each having a width
.greater than the width of said central portion;
a second scroll member disposed in said hermetic
shell, said second scroll member having an upstanding
25 scroll wrap disposed on end plate means for
s .interleaving engagement with said first scroll wrap;
and
means for causing relative orbital motion between
said first scroll member and said second scroll
30 - member.
The apparatus may comprise drive means for
. ensuring concurrent rotation of said first and second
scroll members.
The invention further includes a refrigeration
35 system for circulating refrigerant in closed loop
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30 -~ nenber. The apparatus may conprist 8 ve-ireans*fYr “ensuring _
concurrent rotation of said first and second scroll nenbers. The invention

further includes a refrigeration 35

in closed | oop 5 connection conprising: a condenser for condensi
refrigerant to liquid form an expansi device for .receiving

refrigerant fr&ggﬁggfkggqgﬁ@3§£§?ﬁ =expanding the refrigerant; an

evapor at or for recervi ng

di scharge pres

shell, said fi

r%ﬁﬁ%ﬁ?tﬁenber havi ng.an upst andi ng 20 - scrol

T

system for circulating refrigergnt

ng Sy
liquid 5

erant from said expansi on devi ce and

evapor ating -t he refaigendensen fomoiondensing refrigerant ate dirhetsor for
receiving the gghgigerant fromthe evaporator, conpressing the refrigerant,
and sending the refrigerant tqg the condenser,
hermetic shell haviMy aXRANSHPYr cd8Viige15 for

suct i ors pr essureffigéramtd froli S8hAEJCINEETEEE R | Sﬁ&iﬁg_“t .
i%#e'f|Uid' a first scroll nenber disposed In sai ermetic

sai d conpr essor conpri si ng;
peeeivangor Ximidni ng a
1&ing a

wr ap

a

di sposed on end pl @re exaporater €arnedeivigy e nefrigdrait fHesm provi ded
with a tip seals 0f WG AR G AR RAIgA Y Bl T ASyIsn @
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25
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35

to vapour form; '
a compressor for receiving the refrigerant from

the evaporator, compressing the refrigerant, and

sending the refrigerant to the condenser, said
compressor comprising; ' o

a hermetic shell having a suction pressure
portion for: containing a suction pressure fluid and a
discharge pressure portion for containing a discharge
pressure fluid; - '

a first scroll member disposed in said hermetic
shell, said first scroll member having an upstanding
scroll wrap disposed on end plate means, said scroll
wrap having a tip surface provided with a tip seal
groove having a central portion extending between an
inner end portion and an outer end portion, said inner
and outer end portions each having a width greater
than the width of said central portion; |

a second scroll member disposed in said hermetic
shell, said second scroll member having an upstanding
scroll wrap disposed on end plate means for
interleaving engagement with said first scroll wrap;
and '

means for causing relative orbital motion between
said first scroll member and said second scroll
member.

In order that the invention may be well
understood, an embodiment thereof, which is given by
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i nner end portion and an outer end portion, &ai*d* i nhér- and dutet end :
portions each having a width greater 25 than the width of said central
portken; a second scroll nenber disposed in said hernetic shell, said
secongscrol | nenber having an upstandiwg ¢eret! wap disposed on end
plate nmeans for interleaving engagement with said first scroll wap; 30

" ¢ . Iat : . LAt \
ronber and sai d sHodvker BUREEn Ly S "R o Henn i, i
vel I 35 undersfeaence tenttde mmaonpanyigly dwawindss givethigh: - 6-
way of exanple only, WIF:j!r?l%VCE? S‘a“éﬁés&‘ﬂ-éécéféﬁéf“‘ﬁévi’ fﬁ‘e_a co-

acconpanyi ng draw ngs, I gure IS a cross-sectional view of a
co- rotational screYatdgnalaiserol] apparatusiiguyre 2 is a schematic

r_egr etseEt atg lon of a refpifgent gogisy%t egcheimattiec 3répréséntatishcidonal

wi ew taken al ong secfi.on ne 3-3 in Figure 1, Figure 4 is a partial
cross-sectional Vi RigeRAtIPn SYSEENi g the [ine 4-4 of Figure 3; Figure 5
is an enlarged vi ew of rRigmrenkrisna parassrsedtidmal i piewatakenoadongown

[DFL9ure 3 a0 Bt did AL St p1 he outer end por ) on of
apparatus 20 having a fEigure 4 is a partial cross-sectional view taken
10 along the line 4-4 of Figure 3; '
Figure 5 is an enlarged view of the inner end
portion of the tip seal groove shown in Figure 3; and
Figure 6 is an enlarged view of the outer end
portion of the tip seal groove shown in Figure 3.
15 A scroll-type fluid apparatus 20 having a first
and second scroll member 76, 78 each provided with a
groove for a tip seal is shown in Figure 1 as a
hermetic scroll compressor assembly and is
interchangeably referred to as a compressor assembly
20 20. It will be readily apparent that the scroll
members of the scroll apparatus 20 will lend
themselves equally readily to use in a scroll
apparatus acting as a fluid expander, a fluid pump, or
to scroll apparatus not of the hermetic type.
25 The compressor assembly 20 includes a hermetic
L shell 22 having an upper portion 24, a lower portion
26, a central exterior shell 27 extending between the
upper portion 24 and lower portion 26, and an
. intermediate, central frame portion 28 affixed within
30 the central exterior shell 27. The exterior shell 27
is a generally cylindrical body, while the central
. frame portion 28 is defined by a generally cylindrical
or annular exterior portion 30 and a central portion
32 disposed across one end thereof. The annular
35 exterior portion 30 of the central frame portion 28 is



and second scrol | member 76, 78 each provi déd Mrth a g%oove”for a tip seal

is shown in Figure 1 as a hernetic scrol | conpr essor assenbl y *and
is interchangeably referred to as a conpressor assenbly 20 20. I t=,
will be readily apparent that the scroll, nenbers of the scroll apparatus,QO
will lend thenselves equally readily to fuse in a scroll apparatus acting as

a fluid expan t | L,ap atus_no the hernetic
type. 25 défzeéﬁ]é Lge%]&%gogié:sg' %‘I‘@‘ ?Be Eé’ﬁﬁégr s#\%ﬁreﬁ S%hel | 22
havi ng an uppe‘lihq#)rth‘tonman ke Imabedpdrhemﬂ:QGbya acpreds effie;i Gy shel | 27
ext endi ng bet%iﬁ‘? USP Sy POE P s \ggté‘??elﬁ ortion 26, and an

i nternedi ate, centr frane gortlon I Xe hin 30 the centra
exterior shell 27. I%haidd ebporapparent thaty gbserlaenyet;'«ci raheXhl body,

whil e tde centdsprfise® PPddEion prdsdinFe BFortion Jﬁﬂé ngdrical or
ortlo 32 d| ose 0SS one’

annul ar exterior rtiaon 30 and ent ral :
end thereof. “ﬁég) REFSFe 6%125é for tHiFhargs Pressuwe al frane
portion 28 is pommedfmm Mahgix)qfatdmchangé heressereoflai@l | 27 so
that it may be mated thereto by a press.fit, by welding, or by other
suitable neans. It will be apparent that the hernetic shell 5

conprises a suction pressure portion for containing a suction pressure
fluid and a discharge pressure portion for containing a di scharge pressure
fluid.
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Integral with the céntral“ frame portion 28 is a gene'raITy cyl i ndti el upper
beari ng housing 34, which is substantially coaxial wth the axis of the
annul a+-exterior portion 30. A drive shaft aperture 36 extends axially

t hrougl 5 the center of the upper bearing housing 34, and an upper
mai n bearing 38 is disposed radially witfjn the drive shaft aperture 36.
Preferably, the upper main bearing 387 Ts de, for exanple, of sintered
bronze or simlar material, but may also alternatively be a roller or

bal | -type bearing, for accepting a 10 rotating | oad therein. A notor
40 is disposed within the upper portion 24 and central shell portion 27 of
the hernmetic shell 22. The notor 40 is preferably a singl e-phase or

t hree- phase el ectric notor conprised of a stator 42 which is
circunferentially 15 di Sposgydlabicht the rcehorali£ramd phreivmodillsaa space

formed t herebet wee elIeQ__r lerc?\,l}%ﬁQaErﬁ?gﬁﬁ%ﬁkagfﬁw&i3§*°t 4. within the

stator 42 as well riger uilc Mt will be
readi |y apparent t@lﬁ%él#ﬂm ¢aaxiph wifh the axis of; the anulan extrnipye types

of motors 40 and ”?@Eﬁoﬁf3muﬂtdﬂ§et§‘t&f@$ﬂrvzﬁ9eV!E“laﬁ‘cé?ﬁse&k’ﬂlw Dbi gl e
for application in the scroll ress For exa he stator

42 coul d be Secur ethe FRBRPT of hEPe: BAPGT Peeridtg hﬂ'b?’t’ﬁgo#-z?“ﬁya‘huﬂﬁ,fsgﬂ“?t
t herebet ween. Alt eﬁéatlhgeiw,lsadﬁpu&ad idadi i1y elanbptms a2five dhafP aperture

sor s (not shomm) Iy e BB e UL APRL ORS¢ AP g5 1 Lhe
securl ng t he not or exdhpde| i siieredrbmhnize d;helimm ma.t:erl.al but may also
o alternactively be a roller or ball-type bearing, for accepting a
&“J 10 rotating load therein.

A motor 40 is disposed within the upper portion 24
and central shell portion 27 of the hermetic shell 22. The
motor 40 is preferably a single-phase or three-phase electric
motor comprised of a stator 42 which is circumferentially

15 disposed about a rotor 44, with an annular space formed
therebetween for permitting free rotation of the rotor 44
within the stator 42 as well as the flow of lubricant or
refrigerant fluid.

' It will be readily apparent to those skilled in the

20 art that alternative types of motors 40 and means of mounting the

hai motor 40 would be equally suitable for application in the scroll
L compressor 20. For example, the stator 42 could be secured
within the central shell portion 27 by a press fit
therebetween. Altermatively, a plurality of long bolts or cap

25 screws (not shown) may be provided through appropriate
apertures in the stator plates into threaded apertures in the
central frame portion 28 for securing the motor 40 within the

hermetic shell 22.



The first scroll 5 menber 76 includes®an "ups't:ancﬁ ng rst invol ute
scroll wap 80 which is integral with a generally planar drive scroll end
plate 82. The drive scroll end plate 82 includes a central drive shaft:"84
extendi ng oppositely the upstanding involute scroll wap 80. A dischargg
gallery 86 is defined by bore 10 extending centrally through the axis
of the drive shaft 84. The discharéa’gallery 86 is in flow comuni cation
with a discharge aperture 88 defined by a generally central bore through
the drive scroll end plate 82. The drive shaft 84 further includes a first,
relatively large dianmeter portion 90 15 extending axially through the
upper main bearing 38 for a free rotational fit therein, and a second
relatively smaller dianeter portion 92 which extends axially through the
rotor 44 and is affixed thereto. The rotor 44 may be affixed-to the rotor
portion 92 of the drive shaft 84 by such neans as a press 20 fit

t her ebet ween or a power transnmitting key in juxtaposed keyways. The first -
scroll menber 76 also includes two radially opposed extension nenbers 96
ext endi ng adj acent the scroll wap 80 near the qyiefiferifhaeiy of the
scroll end plate 82, The second or idler scrol|l nmenber 78 includes a 25
second,? i dl erze@bep| 16 hpclydesrnHpetending; LiFst pvphute, ssFetk ¥reR) 8Qont act

with the driugdchCiDlihtarad @fth ZhgeriedhEly PLEMld GMwP stOPLY endn UPSt andi ng
i nvol ute exte mluh#rog%fg %dler eﬁg Ehate'10§b,T ectilinear idler key
st ubs extend Fﬂ'ﬁﬁér -y E BREYS FeErllgnl plate Soinciydes; g canc st ubs (not

z. Shown) are 3@irive shiifspsis edteddingdippokycalyp ahe dippeandingntaveliacd de t he i dl er

sl e M 65 S bl AN S e ket ond bl ate
10 extending centrally through the axis of the drive shaft 84.
The discharge gallery 86 is in flow communication with a
discharge aperture 88 defined by a generélly ceﬁtral bore
through the drive scroll end plate 82. The drive shaft 84
further includes a first, relatively large diameter portion 90
15 extending axiaily through the upper main bearing 38 for a free
rotational fit therein, and a second relatively smaller
diameter portion 92 which extends 'axially through the rotor 44
and is affixed thereto. The rotor 44 may be affixed to the
rotor portién 92 of the drive shaft 84 by such means as a press
20 fit therebetween or a power transmitting key in juxtaposed
keyways. The first scroll member 76 also includes two r;dially
opposed extension members 96 extending adjacent the scroll wrap Q_}
80 near the outer periphery of the scroll end plate 82.
The second or idler scroll member 78 includes a
25 second, idler scroll wrap 100 which is disposed in interfitting
contact with the driven scroll wrap 80. The idler scroll wrap
100 is an upstanding involute extending from an idler end plate
102. Two rectilinear idler key stubs extend upwardly on the
idler end plate 102. The idler key stubs (not shown) are
30 disposed at radially opposed positions outside the idler scroll
wrap 100. An idler stub shaft 104 extends from the idler end
plate 102 oppositely the idler scroll wrap 100.



-10- An ganular drive rimg 130 is di sposed in sl%ding contact wi'th*the
idler end plate 102. The drive ring 130 includes four equally radially
spaced.slots 132, with two slots 132 in sliding engagenent with the

ext engion nenbers 96 and two 5 slots 132 (not shown) in sliding
engagenent with the idler key stubs (not, shown). The extension nenbers 96
transfer drive torque through the dr|VEIKDng-13O to the idler key stubs
103, thus functioning as a drive means and ensuring concurrent rotation of
the first and second scroll nenbers 76 and 78. 10 There are various
equal ly suitable alternative drive nmeans for rendering operational the
ca-rotational scroll apparatus 20, and no further detail ed di scussion of
the drive neans is believed to be necessary herein. The designation of the
drive scroll nenber 76 as sl In0 dl er
scroll menber 78 as the sec%gém%llf rltlgglr';;gn%ﬂgsﬁo % Epdirstoo :.tli’né
arbitrary, made feontadte vpoh pthecidlsr end olare ddior i Bie éﬁl‘am(tinaelﬂ@fore not
as a limtation. ghiiysd g e | croII
menber 78 as the h%st sg?gf ﬁ%”éﬁibye%ag%q?ﬁge%‘;rél&vgﬁds 152 Jégtr?oﬁwq e er
as the second scridR| imsipding engagement with the A*ta?ﬁmr‘a?%m%gqqmwmu ch

may be a sleeve hgages ng2messe @Boﬁt)ntiareﬁdhﬁgr&@aga&afcl Alcwrechet igersitdy | ar
material, or nmay be of the roI 5&{ bal | %ﬁ ef& ?posed within an
annul ar wal | def iSTPPR; @9 fﬂ°é’|n be n@’"’f‘?&ﬁ% F Eri/\/r? cHEFSEPRAEdTel wi th
the | ower hernet iwrqheldhrpagh itha dfivasrings LPMasot the&ﬂiefckeyr stubsi DO | vy

supporting the segcond,. or Ldli%r asgrold;m;re §£s7a§id ensulr':?.n %urrehct he scroll
conpr essor assenﬁ%?s

i

Nt

rotation of the first and second scroll members 76 and 78.
10 There are various equally suitable altermative drive means for
' rendering operational the co-rotational scroll apparatus 20,
:and no further detailed_discussion of the drive means is
believed to Be necessary herein.
The designation of the drive scroll member 76 as.
© 15 the first scroll member and the idler scroll member 78 as the
second scroll member must be understoed as arbitrary, made for
the purposes of ease of description and therefore not as a
limitation. It would be equally accurate to designate the
idler scroll member 78 as the first scroll member and the drive

20 scroll member 76 as the second scroll member.

An annular beafing 110, which may be a sleeve
bearing made of sintered bronze material or other similar
" material, or may be of the roller or ball-type, is disposed
within an annular wall defining an idler bearing housing 112
which is integral with the lower hermetic shell portion 26 as a
support means for rotationally supporting the second or idler

scroll member 78.



- shown connected at the discharge aperture 50 and the sucti-on aperturg 52 to

a fluid systemsuch as generally is used in refrigerat

ion or air

conditioning systens. Those skilled in 5 the art will appreciate

this is but one fluid systemin which the scroll conpressor assenbly ZQ;

could suitably be utilized, and that application of th
assenbly 20 in refrigeration and ain_gqqditioning syst
exenplary rather than as limting. 10 “‘

system shown generally in schematic representation in

e scroll conpres

ens is to be taken as

The refrigerati
Figure 2 in

t hat
&0r

on

connection with the scroll conpressor assenbly 20, includes a discharge
| ine 54 connected between the shell discharge aperture 50 and a condenser

60 for expelling heat fromthe refrigeration system 15
process typically condensjing_the refrigerant from vapo
form A line 62 connects {‘hglé‘b‘??d@ns"é‘re B?F“S‘g SRTPER

and in the
r formto lLiquid
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e refrigerant

the system Anotefeigédatéo@rcaimeonditineing gpsermsn ddhwseeskddled ian
evaporat oy 68 Tgf H@Qﬁﬁ.tfgilﬁpggc%rg def £ 55 Wilc2Bhe #1004 Y8 e & AANST ON

device 64 to the evapora

| . t he acceqtance 0]
evaporati on of %teh| theuserqlds penpreasnr gesemb

eat and typically the
y 20 cguldsyitatdynhe Finally, a

refrigeration syghepadUschd Hhati4pp17&adibANsy @S &Qelﬁ\a&gf@;sed refriger

erein t

fromthe evaporator, 68 to, the_conpressor assenbly . 20, e
e gerant 1 sRpb D 2ot 1REF CRBR AR P BRE SATEA PR, TSR AT |

bel i eved that tdee tgkételaal efeimpDatyprecheaf thdh as limiefdig.g

eration systens

capabl e 86 usi ng suitabl y.lc.},laet %gfra%}:c%%’grsg’;%% a%g‘a}rrla e%gr'%ﬂ ate wel |

understo0d in the art,  an a er detalle

expl ana |3h§nof t he

devi ces and schematic representation in Figure 2 in connection with the

scroll compressof assembly 20, includes a discharge line 54

connected between the shell discharge aperture

50 and a

condenser 60 for expeliing heat from the refrigeration system

15 and in the process typically condensing the refrigerant from

vapor form to liquid form. ‘A line 62 connects

the condenser 60

to an expansion device 64. The expansion device 64 may be a

thermally actuated or electrically actuated valve operated by a

suitable controller (not shown), a capillary tube assembly, or

20 other suitable means of expanding the refrigerant in the

system. Another line 66 connects the expansion device 64 to an

evaporator 68 for transferring expanded refrigerant from the

expansion device 64 to the evaporator 68 for the acceptance of

heat and typically the evaporation of the liquid refrigerant to

25 a vapor form. Finally, a refrigeration system

suction line 70

transfers the evaporated refrigerant from the evaporator 68 to

the compressor assembly 20, wherein the refrigerant is

compressed and returned to the refrigeration system,

It is believed that the geheral principles of

30 refrigeration systems capable of using suitably a scroll

compressor apparatus 20 are well understood in

the art, and

that further detailed explanations of the devices and
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[err] [err]~mechani sns sti tabl e for constructi n@ such a’
refrigeration systemneed not be discussed in detail herein. It is believed
that it-mll also be apparent to those skilled in the art that such
refrlgerna%lon or 5 air conditioning sx_s'te may include nmultiple units
of the conpressor assenbly 20 I n parall el or E5" type connection, as

well as multiple conqﬁ-&%fg or ent d
enhancenents such as subcool ers anﬂ a?l ng %s an% %or%ﬁg fé“ﬁp
are believed knomn|erﬁ¥#9#¥3t¥¢2uﬁ¥5§§msnﬁeér§§§ §§cﬂ#§ﬁaﬁsﬁﬂewnx§§§¢il
through a tip seal gngaveindi0 B ideodXiéved it ¥ AR 110QA1Wo W apparesd

groove base 142. Flgure .S . a lal cross-sectional view Of the
assenbl ed scroll 15 éﬁﬂﬁﬁxék% ﬁ%aﬁgﬁeaFFnEhﬁt45Qﬁ h refrigerationor
tge tip Iseal ?Oﬁvehm ratrrairﬁmnlng s¥stenspmagalinglods end ¥Oip Te nireiftsy dF v
i dentical in both t I ye c scroII 0
and is disposed in a %’5‘*&%{) su%afﬂg Jb‘?%sn%l?croﬁr ﬁeg\gr?spfﬁ
Each tip seal groovetxnﬂnwnbimes asgreeld base mmltipdei neondgnsers &0,
144 and an outer groqgfé | Chpl ced deB (gﬂﬂ%ya

wal | 144 in the centr éﬁ%tlon o gr §8§§g Hgog%ooveg&g I's 144 an 146
are preferably paral IS¥ch oaéaéﬁbﬁpﬁéﬁrﬁnen% cooling fang) apd apot OF&hh amhe
tip seal groomg base AL peTiéved Nenduw fnirtrwscandd of the respect ive

scrol | raps 80, 100 The £18u€a £ 90 okid di Ay Ve RS Yh2b3A
: a tip seal groove 140 of the idler scroll wrap 100 at
the tip seal groove base 142. Figure 4, which is a
partial cross-sectional view of the assembled scroll

15 members taken alone line 4-4 of Figure 3, shows the.
tip seal groove 140 more clearly. The tip seal groove

140 is preferably identical in both the driven scroll

wrap 80 and the idler scroll wrap 100 and is disposed

L

"in a respective tip surface 148 of the scroll wraps.
20 = Each tip seal groove 140 includes a groove base 142, -

an inner groove wall 144 and an outer groove wall 146

which is spaced a width W from the inner wall 144 in

the central portion of the groove. The groove walls

144 and 146 are preferably parallel to each other and

25 . perpendicular to both the tip seal groove base 142 and

U _ to the tip surface 148 of the respective scroll wraps
80, 100. The tip seal groove 140 has an inner end

portion and an outer end portion 158 separated from

the inner end portion by a central portion. The inner

30 and outer end portions are shown in Figures 5 and 6,

respectively, and described more fully hereinafter.

A tip seal 160 is shown disposed in the tip seal

groove 140 of each scroll wrap 80 and 100. As shown,

> - the tip seal 160 is a laminate which is rectangular in
35 cross—-section, extending out of the tip seal groove.
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the inner end portion by a central portidén.’ The s neer 30° ** and Quter end
portions are shown in Figures 5 and 6, respectively, and described nore
fully hereinafter. Atip seal 160 is shown disposed in the tip seal groove
140 of each scroll wap 80 and 100. A?thomn, the tip seal 160 is a<.g
| am nate which is rectangular in 35 —ross-section, extending out of
the tip seal$groove 140 to contact, the opposing scroll end plate. = To

n

enabl e conpl4@ntonRRREATE oEhen PRRGSING | s¢E011; ipnd cPlRteof ¢ tip seal
60di sI | ess éﬁ@ﬁléh@‘on@l}ihmdh%w%f ht:-@usgaowmdoafs?o6 14_3a11|0 165 Oﬂmh Sihng Sfcr Olhl
end plate . ang the w dt ti,p_.se i ss, thap that of the
space bet mg’éﬁl‘mé Phnehe kP cﬁﬁaglr Siq g‘sséﬁssg%ﬁvegﬁﬂgl g? 1@33 P 146. This.
al so provi dsesah gypave baseclidttowthe hopposingegctddbly éndrpldnee hi gher

presgure adjoi [ L1 2+ehN€f hULd | | ' bypass
spac% acts %ﬁ#%&ﬁ?ﬁ&@é?f@%-tO%Qra&vg.siﬁhgssgghgn{éﬂgfg%%e ?? must be -
under st ood thatspacevwpetveen the inrpexcand guten tip 8erl arogve|y | ess

than the wi@if18f14hcah@nr1862] MPOVELIEOprovidds A kPhadeshate | cakage
past the tip seal 160 i reatl :fg.lcrea ed. %ﬁ » . _Figure 5is an .
enl arged vi dRESF whideh {1 nﬂa%o o, 4Eom  kFhe, highey, PROBSUER: | nner end

portion 152a@jétningf resmpressicore ichambeand 15fhé orflmidenghh thal ong the
156, 7 | Bfiped EohBI°Re ROk RIS oAk, RS HCT 5 50
W2 from t hesgading actionval It iméstued understeodrthatctheiwidthnner end -
portion is definede By el bd Y de Bnly slightly less than the
: width of the tip seal groove 140, or the likelihood of
leakage past the tip seal 160 is greatly increased.
15 Figure 5 is an enlarged view of the inner end
portion 152 of the groove 140. The inner end portion
152 extends from a groove inner end 150 for a length
L along the inner wall 144. The inner end portion 152
has a wall 'pbrtion which is also parallel to the
20 groove outer wall 14':6, but which is spaced a width W2
from the groove outer wall 146 such that the enlarged .
width inner end portion is defined by a step formed in
the inner groove wall 144. Since the tip seal 160 is
typically manufactured from a fairly stiff material,
25 such as steel, it becomes progressively more difficult
to conform the tip seal 160 to the tip seal groove 140 N,
as the radius of the required bend decreases toward
the groove inner end 150, and the tip seal 160
therefore tends to be progressively less compliant.
30 The width W2 of the tip seal groove 140 in the portion"
L is greater than the width W of the groove central
portion and permits the tip seal 160 greater space for o
compliant movement in that portion of the tip seal 160 '
which is conformed to the smallest radius. The length
35 L of the inner end portion 152  is preferably

o
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t he inner -groove wal | "144.*Since the tip seal 160 1s typrCaPIy nanufabtured
froma fairly stiff material, 25 such as steel, it becones
progresstuely nore difficult to conformthe tip seal 160 to the tip seal
groove 14D as the radius of the required bend geﬁreases toward. t he groove

I nner end 150, and the tip seal 160 t herefore ds to be progressively

| ess conpliant. r .

portion L is greater t%-g‘ﬁ[ ?M%é}\%ﬁ\/sé Qﬁ]“eoo ooyeen%e(rt}t%\ri%ﬁﬁ%% Ql} Tg-_ﬂ% ngiP
permits the tip seal se@d gdS# edinspkbe fﬁipcoﬂ%ﬂarﬂrqmrrérﬁo-r n tFIalt the
portion of the tip seiibolithedt Ceieé rar&arr@dléoshhstaﬁeiaﬁy saﬁwaleﬁh.e

| ength 35 L of _the inner _end ort | g} pre er ab
rel atively short so &9 & dhARtex, sc‘?"@”l‘! th 88150 |n the tip
seal groove ®A40. In t IFEgutwd rimhn Tdm&alrgb@t |v:.|ew| afsuh&t girbbelel puter

equicval ent to the di char or, : Fi .

i g an enl arged vi ewI % hé°§5‘8§3 gb? %o?@‘r"’%ﬁ' 1%%‘1 p%%i%'btl (raﬁ&g
portion 158 is gener agdn,eqaérlpemwmlculatrh&ot thegcrangdnt af fﬁlp m seal
groove 140. The out e eOOMd on 'Et?é &it%f'eeﬂﬁoﬁéfftiénv‘iggr Ei'oofve

central portion w dt and herefore sefves as a re

the outer end of thei§ p"@&ﬂ 14kpan A[‘%’G senkrad  per&ion, &'ﬁ-@tﬁorﬁ oAndsg

is wider thang he cerinedefitiiid isdyvids td 4 | PFe L@t &@def&ﬁothéheuﬁdfeénd
wal | 159 of the outer e%é ortion 1 ig ves a p anar outer end, for
15 groove 140. fdPoiedt fB%0f ¢ 151 ot (o0 R ‘bﬁa

pl anar and perpendicwuntﬁnntﬂﬁsgﬁsxmrder than the central portion of the

tip seal groove 140, the outer wall 159 of the outer

- end portion 158 serves as a planar outer end for the

5 groove 140. Since the outer end of the tip seal 160

" is typically planar and perpendicular to the groove

walls 144 and 146, the outer end of the tip seal 160

is parallel to the planar outer wall 159. 1In the

event that the tip seal 160 moves within the tip seal

20 - groove 140 and comes into cbntact with the planar

outer wall 159, the tip seal 160 will not be deformed

or otherwise prevented from the necessary compliant
movement.

It will be apparent to those skilled in the art

25 that the tip seal groove 140 shown in Figures 3,'5 and

6 can be readily produced. Since many scroll

‘manufacturing processes are completed on numerically

controlled or microprocessor driven machines, it will

- be appreciated that the groove can be formed by

30 appropriately directing the cutter employed. For

example, in forming the tip seal groove 140, a

» _ vertical mill may be employed with a cutter having a

 aiameter less than the central portion width W. The

. cutter centerline is set to pass one-half of the

35 " cutter diameter from the outer wall 146 and then to



wall's 144 and 146, the outer end of the tip $eal< 169 is *parallel tQ the

pl anar outer wall 159. 1In the event that the tip seal 160 noves within the
tip seal 20 groove 140 and cones into contact with the planar auter
wal | 159, the tip seal 160 wi'll not be defornmed or otherw se preventw from
t he necessary conpliant novenent "‘It]ﬁH be apparent to those skilled in

t he art 25 that the_ ti al_groove res 5 and 6
can re&&FPyap?%‘a‘a'é%dcgti B, 25§ uH th II° q?ﬁﬁl%ﬂ Gir ﬁB processes
are corrpl et edeehanutrrblfl thel gutterr diamdter ﬁromophecentberdinuen machi nes,
it will e h eLqr r

appropri at eﬁgaé ﬁé} fi né;’ ﬁ&d&.@t Fg 98% Eﬂ@ Qﬁnég EBQ gér‘rf?gon %for ni ng the
tip seal grecwerf@ddg Lo/digurs il thﬁay"umeﬁnﬂ-lsomt vkowaxd ctheer having a
diangter | 9anelagbBYeCll12h4R0kN' B8attdbal! albeafib! BimaENES! | 1 NC 1S

set to pass one-h ter dianmeter trromthe outer wall 146
and then tothe giffexence PﬂtHFﬂErw?oa’F%rWn t F® OFA&T ERqTRER: FBR 152

accordi ng t gukiedtulehd. dﬁ‘iﬁi&utiﬂ,lehéebuw d ¢ hstdpped atnene groove

wal | 144 anadltlonal di st ance the differ bet ween W2 and W
In order to°P&fh t WS TN pgg ﬁ;‘%SBmﬁvﬁg CLﬂ]te ;I S s\tmgfiﬁgd at the
out er groovperpeéndicudal oy ctheal baggentl of rhepdrip ceeal gvoowe tangent of

oAl ﬁ:;.agag: U Sl it 'SP, K St fit e e 1o
manuf act ur etheupdanar outer end 159 of width W
. An alternative method of manufacture would
involve the casting of the scroll wraps 80 and 100
with the tip ‘seal groove 140 and its inner and outer
15 end portions '152, 158 included such- that further
machining operations are not required.
However manufactured, it will be apparent to
those skilled: in the art that a scroll member having
a tip seal groove with an enlarged inner and outer end
20 - portion is suitable for mass production and thus may
be relatively inexpensive to produce. The provision
of the outer and inner end portions of enlarged width
provides substantial improvement in the operation of
tip seal 160 in the scroll apparatus 20 by improving
25 the compliance of the tip seal 160 while prevehting
undesirable deformation thereof to provide a scroll u
apparatus which is of high efficiency and high
operating reliability. |
‘From the above, it will be apprec:Lated that the
30 illustrated scroll members each have a scroll wrap
which has a groove in the tip surface thereof for

accommodating a tip seal. The tip seal Qroove has an F
inner end portion disposed generally adjacent the
-discharge port and an outer end portion separated from
35 the inner end portion by a central portion.  The inner

<1



i nvol ve the-casting of the scroll waps 80 and 100 mnth the t|p séal'groove
140 and its inner and outer 15 end portions 152,7 158 included such

t hat fugeher machining operations are not required. However manufact ured,

it mnII&Qe apparent to those skilled in the art that a scroll nenber having
atip seal groove with an enl arged i nner amd dks e~ end 20 portion is

roduce. The. provi ot SitopopRacBuPe, 8 R FalraPher) n TEF0ER 1 et
L T e e
s d widt (o]
ra SCro

160+ whi | e preventing un esi mat 1 on thereo oVl
appar atus which i s oingregpseds spacectoR ftheitdiP Gealadnnhecreqienithereedm

the above, itswi || bah%}alr Widt el heyride ¥ the iddlde cadetyl |thus
nenbers each have a scro roove in the tip ac

t hereof for accommod ?‘Pﬁ@vgtngl S"h?eé"l‘m‘l;ﬁ&q%p Yo 595098 Fré? 53 rﬁ@ Ry
portion disposed genhealﬂnneradgndepbrﬂ:liendmuhapgevpntingnd'pamaluw eonel

portion separated fr Qhé? P Pﬁekﬁg ffée%egfdagoﬁﬁéOFnﬁ@&ﬂbé?ﬂéﬁ %géé

The inner  end por |on 0 groove IS rger Th wdt
central portion which is ﬁFderWth&n t fhus| p beal . avarecbhtaﬂgedﬂWﬂ@th'¢hmer

end portion pHovi desc.aﬂeaeaiséiaﬂase {:ﬁé thﬁ ééalseabove 1@%&&@%& hex&of

5 whi ch nust be fornéd i he sna eg rad |{ hus_ . rOV|n
conpl i ant movenent oFlPhes?¢b S| nok Ject to 'pinain ¢'‘ends
thereof.
w It is to be understood that although the

described embodiment is a co-rotational scroll wrap
15 apparatus, a scroll member having a tip seal groove
' according to the present invention may be used in a
conventional scroll apparatus or any scroll apparatus
‘having means for causing relative orbital motion
between respective scroll wraps.
20 Modifications to the preferred embodiments of the
subject invention will be apparent to those skilled in
the art within the scope of the claims that follow.



the inner end portion and preventing "pinchiﬁg"'br -bi ndi'ng of the tj p seal
at the innernost end thereof. It wll thus be appreci at ed t hat

the 10 configuration of the tip seal groove is such that the tip sea
I's not subject to binding at the ends +iereof It is to be understooqighat
al t hough the described enbodi nent is 5 o-rotational scroll wap 15
apparatus, a_scroll nenber having a tip seal groove according to the

pr esent |nvgk§;g§4nay be used in a conventional scroll apparatus or any
scrol |l apparatus having neans for -causing relative orbital notion between

respective scroll waps. 20 Modi fications to the preferred
enbodi nent s,of t t | Wi p t hose., kllled in .,
the art wt |:”|I'I n t%e %g%%gfo e cl glgﬁs % ha?g?iPI ?\ﬁhaﬁt %

scrol | membgenbar f@ﬂélﬁ@par 115 HREhoB AP élggaacro" wr ap

di sposed on an end e neans and having a groove e tip surface of &

the scroll piagef ﬁba%C%mDmRﬂi% a grao%a&n &ﬁbdt@.boeﬁef%&' B¢ a portion
of an enlarged width at its outer A scroll menber as clainmed in
claig 1, whene sa¥oIl pwraporfdtor&&d:moawimaa aip \8eal, 1gaia 3. A
scrol | nmember as claimed in claiml or 2, wherein said groove has a portion
of an enl ar gerdowedtHawing t& partionndf 4n eﬂl&nqedlwﬁdﬁheataitslalned in
claiml, 2 or 3,

outer end.

2. A scroll member as claimed in claim 1, wherein

o/
said portion comprises a planar end wall.
10 3. A scroll member as claimed in claim 1 or 2,
wherein said groove has a portion of an enlarged width
at its inner end. |
4. A scroll member as claimed in claim 1, 2 or 3,
wherein the groove width is defined by an inner groove
15 wall and an outer groove wall.
o’

5. A scroll member as claimed in claim 4 when
dependent on claim 3, wherein said enlarged width
portion at the groove inner end is defined by a step

formed in said inner groove wall.

&

&7

20 6. A scroll member as claimed in claim 5, wherein
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wherein tha-groove width i% defined by an inner groové 15' -* vval1: aﬁd an

outer groove wall. 5. A scroll nmenber as clained in claim4 when
dependenf‘on claim3, wherein said enlarged width portion at the groove
i nner erd:is defined by a step formed in said-i rgej; groove wal |. 20 6.

A scrol |l nmenber as clainmed in claimb5, wherein sald |nner groove wall is
parallel wth said out Q0 wall_in t enl ar rtion, at he
groove inner end. 7. %E g‘wrbﬂe HERBEF ¥&@ §1a+1°’re 1§Aﬁg &%?st%’r% ﬁL‘

3 to 6, wherein the e o] rQQve

I nner end is substan I al IU% S‘Ir%i? hg%gt %? %h(&ﬁeaéo%g?%lg L dH%e

port:i on at the grooveydhe ifmér %nd. SchII apparatus conpri si ng: 10
a hernetic shell having a suction pressure portion for containing a

suction pressure fluid and a discharge pressure portion for containing a

di scharge pressure fluid; a first scroll nenber disposed in said hernetic
15 shel |, said fimst rsgidolIenienbdrm\asocaimedtmdany oneobf wviapms
di sposed on an end plate neans, said scroll wap having a tip surface
provided with8 tip Seatogrsgovehéreing thecebengthp®f i theexndiatigesl bwidshn
an inner end portion and an outer end portion, said 20 I nner and outer
end portions each havoxgignn ath @%ammnimerw%nd] és ssnbstantially

portion; a second scroll nenber disposed in said hernetic
greater than the length of the enlarged width portlon

at the groove outer end.

8. Scroll apparatus comprising:

10 : a hermetic shell having a suction pressure
portion for containing a suction pressure fluid and a
dischargé pressure portion for containing a discharge
pressure fluid;

a first scroll member disposed in said hermetic

15 shell, said first scroll member having an upstanding
scroll wrap disposed on an end plate means, said
scroll wrap having a tip surface provided with ; tip

- seal groove having a central portion extending between
an inner end portion and an outer end portion, said

20 inner and outer end portions each having a width
greater than the width of said central portion;

a second scroll member disposed in said hermetic
shell, said second scroll member having an upstanding

scroll wrap disposed on end plate means for

B
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shel |, said second scroll nember having ‘an upst dndihg serold  wap,

di sposed on end plate neans for * CL MS * I nterl eavi ng
engagenent with said first scroll wap; and neans for causing relative
orbital notion between said first scroll nenber and said second scraqlli 5

menber. 9. Scroll apparatus as —el ¥Jmed in claim 8, conprising drive

means for ensuring concurrent rotation of said first and second scroll

nenbers. 10intRrigavingepgagensent| Wikbdspidefixrets ssrodl M¥ap;  wherein

said outer end portion conprises a planar end wall. 11. Scroll apparatus

as clainmed 3fclaim8,- 9 or 10, wherein the groove wdth is defined by an

I nner groove wall and an outer, grooye appar at us ;
ipd ge)s

I, 15 2. .Scrol |
as clainmed in clBFFNS £ORTAMS Fﬁ?fgro’é%ﬁtﬂ)r’?? ﬁm?sbeg"éﬁ%d by a ste
formed in sgid,i r I.&é S | ar S lyyed in claim
10 or 11, vﬁ'}%i asl'% %(rgl:\r%(;%rlvigr %ove el ‘fi;‘las %%?gl I%Ig&\?\??h sgéalﬁi 0 ~
out eg groov&emll: in said inner end portion. 14. Scroll apparatus as
claimed in any one of clains 8 to 13, wherein the length of said inner end
portion is substantially greater than the I ength of said outer

9. Scroll apparatus as - claimed in claim 8,
comprising drive means for ensuring concurrent

rotation of said first and second scroll members.

10. Scroll apparatus as claimed in claim 8 or 9,
10 wherein said outer end portion comprises a planar end

wall.

11. Scroll apparatus as claimed in claim 8, 9 or 10,
wherein the groove width is defined by an inner groove

wall and an outer groove wall.

15 12. Scroll apparatus as claimed in claim 11, whérein
said inner end portion is defined by a step formed in o/

said inner groove wall.

13. Scroll apparatus as claimed in claim 10 or 11,
wherein said inner groove wall is parallel with said

20 outer groove wall in said inner end portion.

-
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end portiom: 5 - 15, A& refrigeration system' “for" ‘Eircdrafrng
refrigerant in closed | oop connection conprising: a condenser for
condensikng refrigerant to liquid form an expansi on device for receiving
liquid 40 refrigerant fromsaid condenser and expandi ng the
refrigerant; an evaporator for receiving the | gerant from sai d

expansi on device andy gvapgeahi 19abparaehs! 45781 148 VAR OMhy  OAd of k1ainms

a conpressor for receivi ng tﬁe re#?l ger ant ?I’ omthe evapor%t or, conpressi ng

the refrigerant, andgsggdify yREréLh' tHET PRGER éf‘%&f&‘dﬂm@beﬁ@i&nion
conpressor conprising; a hernetic shell having a suction pressure 20

portion for containi §§ subsEintiallgsgriatdy WiarhRthed 18nGeRAOECsRIE Sutier
portion for containing a discharge pressure fluid; a first scroll nenber

di sposed in said herenfliposhdbh, said first scroll nmenber having an

upst andi ng 25 scroll wap disposed on end plate neans, said scrol

wrap having a tip surface provided with a tip seal groove having a central
portion extending between an inner end portion and an outer end portion,
sai d i nner an8 out er18nd Port irefrigenation ng syskemh gfex er slrculating
the wwdth of said central portion; a_second scroll mepber di sposed in said
hernmetic shell, sai drSEEdEETaREOLR FAREE! AA9PnFOoBReGHiPRNEPRPrising:

a condenser for condensing refrigerant to liquid
form;
an expansion device for receiving liquid

10 refrigerant from said condenser and expanding the

refrigerant;

an evaporator for receiving the refrigerant from
said expansion device and evaporating the refrigerant
to vapour form;

15 a compressor for receiving the refrigerant from
the evaporator, compressing the refrigerant, and
sending the refrigerant to the condenser, said
compressor comprising; ‘

— a hermetic shell having a suction pressure

20 portion for containing a suction pressure fluid and a
discharge pressure portion for containing a discharge
pressure fluid;

a first scroll member disposed in said hermetic
shell, said first scroll member having an upstanding

25 scroll wrap disposed on end plate means, said scroll

—_—

AN O A .



. & v : .. . & .
seroll wap disposed on end pl ate neans fdr'lnbérleaV|hg“engagenenk.mnth

said first scroll wap; 10 and neans for causing relative orbital
moti on between said first scroll menber and said second scroll nenbesfs. 16.
A scroll nenber substantially as herein described 15 W th referegg.b to

Figures 1 and 3 to 6 of the accorﬁaanﬂpg__drawi ngs.

wrap having a tip surface provided with a tip seal

groove having' a central portion extending between an

inner end portion and an outer end portion, said inner

and outer end portions each having a width greater
5 than the width of said central portion;

a second scroll member disposed in said hermetic
shell, said second scroll member having an upstanding
scroll wrap disposed on end plate means for
interleaving engagement with said first scroll wrap;

10 - and |

means for causing frelative orbital motion between

said first scroll member and said second scroll

member.

16. A scroll member substantially as herein described
15 with reference to Figures 1 and 3 to 6 of the |

accompanying drawings.
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