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SCROLL NMEMBER
scrol |l nmenber

CO- ROTATI ONAL SCROLL APPARATUS W TH | MPROVED
Bl ASI NG 10 The invention relates to pressure biasing of a
in a co-rotational scroll apparatus. Scroll apparatus for

fluid conpression or expansion 20 are typically conprised of two
upstanding incerfitting involute spirodal waps which are generated about .
regpective axes. Each respective involute wap is nounted upon ggégf?ge
and has a tip disposed in contact or near-contact with the end Sﬁ&% éﬂL
ot her respective scroll wap.”"Each scrolllwap further has 25 . flank
surfaces which adjoin in noving |line contact, or near contact, the flank
surfaces of the other respective scroll wap to forma plurality of noving
chanbers. Depending upon the relative orbital notion of the scroll waps,

t he chanbers nove fromthe radial exterior end of the scroll waps to the
30 radially interior ends of .the scroll waps for fluid conpression, or

fromthe radially interior end of the respective scroll waps for fluid
expansi on. The scroll waps, to acconplish the formation of the chanbers,

are put in

relative orbital notion by a drive mechani sm which constrains

the scrolisto relative non-rotgy-renatrdiati 9roXNgrseAetg! principl es of
scroll wap generation and OpeL%TT5ﬂ_HrE-UT§CUSSEd—EF—ﬁUﬁErOUS patents,

such as U.S. Patent Number & [T}
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rotational scroll apparatus. Such appar at us -provi des for
ary notion of both scroll waps on parallel, offset axis to
equisite orbital notion between

The invention relates to pressurg biasing
of a scroll member in a co-rotational scroll apparatus.

Scroll apparatus for fluid compression or expansion
are typically comprised of two ﬁps:anding incerficcing involuce
spircdal wraps which are gemerated about respective axes. Each
respective involute wrap is mounted upon an end plate and has a
tip disposed in contact or near-contact with the end plate of
the other respective scroll wrap. Each scroll wrap furcher has
flank surfaces which adjoin in moving line contact, or near
contact, the 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 incerior ends of the scroll wraps for fluid
compression, or from the radially interior end of the
respective scroll wraps for fluid expamsion. The scroll wraps,

to accomplish che formation of the chambers, are put in




10 the respective scroll wap elenents. However, nost conmmercially
successful scroll apparatus to date have been of the fixed scroll-orbiting
scroll type due to various difficulties in achieving success with
co-rotating scroll apparatus. 15 Typi cal ly, a nunber of
rotary. bearlngs are required in a co-rotational scroll apparatus, which
decreases the reliability and efficiency &f the machine. Furthernore, the
typical co-rotating scroll apparatus have required a thrust bearing acting
upon each of the scroll end plates to prevent 20 axi al scrol
separation, thus substantially increasing the power requirenents of the
machi ne as well as substantially reducing the reliability of the machine.
An addi tional problem which nust be dealt with in scroll apparatus, whether
used for conpressi gg 4 v eHBIBEE TRk 29 2 auvefmefchuﬁ&m aaecé Rend QLGES
which result fromthe flujd trapped in the chanbers forned in the scrol
wraps. These forceEhs §eFelde &A %@F&F"%éﬁa‘r%’ﬁr‘ﬁ%ﬁ"?&dr Beriogmporengerasddl t i ng
fromthe fluid prepsiiceple0BEt firoI L  Map géﬁfaaiozeaeldmp’&tra&&ﬂdra radi al
separation force r sultl g fromthe fluid res%gre nPthe Bg scrol
wraps t hensel ves. 18 PapexP s PP tos SHER e PAFER U U RS For essed
within the séroll anaaamts vary cyclicly as the scroll elements rotate.
This cyclic variation is a fynction of .t act Th ir s the

i nst ant aneous | ocati on of thgu%gr?ﬁ?e%cste‘(‘)‘%\@%fhave% Ha'?ﬁ)d% g f"l(s)erV P 59"t he
scrol |l waps duri ngewaibnglesotaitli appamatths r eSpelrtapperdtus pemtnaes ofort he

O or et PEordelie A6 bLaslf ARSLAY B ochE b8! o S PITY! 51 On
chanper noves either inward or outwar respec t he 't he
SCro offset axis to generate the requlsxte orbital motion becween

10 the respective scroll wrap elements. However, most
commercially successful scroll apparatus to date have been of
the fixed scroll-orbiting scroll type due to various
difficulcies in achieving success with co-rotating scroll
apparatus.

15 Typically, a number of rotary bearings are required
in a co-rotational scfoll apparatus, which decreases the
reliability and efficiency of the machine. Furthermore, the
typical co-rotating scroll apparatus have requiréd a thrust
bearing acting upon each of the scroll end plates to prevent

20 axial scroll separation, thus substantially increasing the

W, power requirements of the machine as well as substantially
reducing the reliability of the machine. _
An additional problem which must be dealt with in
" seroll apparatus, whether used for compression or decompression

25 of fluid, are the forces which result from the fluid trapped in
the chambers formed in the scroll wraps. These forces include
an axial separation force component resulting from the fluid
pressure upon the scroll element end plates and a radial
separation force resulting from the fluid pressure upon the

30 scroll wraps themselves.



menbers. The second factor is the actual pressure of the 10

conpressed fluid, which also varys according to the instantaneous |ocation ~
of the conpression chanber in which the fluid is contained, decredasing from
the inner ends of the respective scroll waps to the outer ends thereof.
Both these factors combine to produce a torque |oad or nonent, the product
15 of the instantaneous center of the conpression chanber | ocat\iLdn

and the instantaneous fluid pressure, both in an axial direction and in a
radial direction, at that |ocation. The resulting net nonent upon the

scroll nmenber is the net effect of the torque |oads devel oped in each
conpressi on chanber. The 20 net torque |l oad acts perpendicularly to
the axis of rotation of the scroll nenber to cause the tipping of the

scroll element. Since thE% SPPATIGLIPS fREFRS SHBNnERITER df BHLAF HI"BELSSHG nt s

during the rotualth@d e b&E1ICENIMentd AARPLaycANELYBY BRY sQESLY eBémetRUE
points, it is observah|e as rocki ng -or nutation of the scroll 25

menmber duri ng 58581 ot M yRE gh Ivﬁn‘? PR 1% 2 EUntigRt f Kot FEPFDvi si on of
an axi al forcermcEirg ie mrrpﬁmacimuenanaluaaxe&fothé mamﬁﬁersahbn el ement s

together, in- O‘i%P |ts| hecse ero mg |dforc S .an rovi si on
of relat?vely 5?'8%? ngg BPnas aps 4 RS 88T VEVY ?n wc}r’: es are
typi cal |y i nducsdeet tther:hemseham oﬁlttt;e byralichlenemus & the u{ctoblearl ngs or

Springs. or Dydapulshiee reerxemOé@cLhupm &Q;Tmpeé#b%rsrho%ﬁoélm@ scroll

end plate rior scro aratus typ Fca e axla
separation ef flé%‘lﬂrérﬂf PH@'%’FGt‘&’eq FesMeLscEo Gyeﬁml 9f ither eelhg t he axi al .

force | oadi Ny yeaBBrd NETRE 'RbbneRdc kS &HY 5Lt&41€p@e<§ﬁlre0m9@ent s of thg

separation effects are
10 compressed fluid, whlch also varys accordlng to the

instantaneous. location of the compressxon chamber in which the
fluid ls contalned decreaszng from the inner ends of the
respectxve scroll wraps to the. outer ends chereof Both these
factors combine to produce a torque load or moment, the product
15 of the Lnstantaneous center" of the compression chamber location
and the instantaneous fluid pressure,:both;in an axial
direction and in a rédial'difeotion,_ét'tha; location. The
:esuiting net moment upon the scroil_member.is the net eiffect
-of.the torque loads. developed in each compreséion chamber. The
20 - net torque load acts perpendioulérly to. the axis of rotation of .
the scroll member to cause the tipping of the scroll element.
Since the :1pp1ng is more pronounced at various poxncs during
the rotation of the scroll element, and may not occur at some
points, it is observable as a rocking.or nutation of the scroll
25 member during rotation. | |
' Typically, this is dealt with by the prov151on of
an. axial force acting to compress the end plates of the scroll
elemencs together, in oppOSLtion to the separatzng fluid forces
and by the prov1sxon of relatzvely larger bearlngs These
30 compressxve axial forces are typlcally induced either
mechanically by such means as thrust bearings or springs, or by
fluid pressure imposed upon the opposite side of the scroll end

plate.




5 overcone. Hence, there are often unnecessarily high pressures
acting upon the scroll wap tips during the scroll cycle, with resulting
unnecessary friction and wear as well as excessive power consunption and
| oss of overall efficiency, as well as high axial |oading which nust be
overcqn% during conpressor 10 startup, Another typical response to

t hese QL pping or nutation causing nonents is to increase the size of the
bearings in the scroll apparatus until the effects of these nonents are no
| onger observable. This solution, however, 15 i ncreases the friction
and heat | osses in the operating efficiency of the apparatus due to the

I ncreased size of the bearings, wth concurrently increased initial cost
due to the cost of larger bearings and |larger notors to operate the
apparatus, and increased nai ntPehencerobbtappadrus typically deal witBnehe

alternative 1echni aig; L bR £9h UAELONHy $hL HukaBRAALAAR by difiglyOVi de

an annul ar chanber ina ¢ e I ni ng el ement ich1s att 0 one
scrol | menber and diispesasdnphesaxialt feras Aeadingr vpin whebrorodlicend: phatef | ui d

in the chamber act S uHpgy thD€2:83 O dmpBhendY BfCeied sELIR 1508 r3eEQ ar8D
end pl ates to%ether. The flurd in the chanber is provided fromone of the
conpr essi on cRanber §vereemg. pdiedsge FRFOAFF PRELT URBResERTL LY Bigh PUBFREESt O

the force of the fl yYeingdUuon RAkesirod1 6ap369pd Tarerl $Hé Ysckail 18RBet ariBhai n

Is representative of this ap‘Proach. imtation arising fromthis

5 ne |

approach is that th&eEHHBE REFPIRATY A 19tdoR B2ty 8F | ¥t g 28I SNFEAT  Wust

have a wi dth equal abwérashsinprooe amdbléssdiofneteralbfefifieiaeyol ds welbedss

Pl us\,t-:he width of t %gﬁ/%g:tiafalsoggggg w?«ricttx h‘n%s't;léﬂ %v\é\ééolme during compressor

10 startup.

Another typical response to these tipping or
nutation causing moments is to increase the size of the
bearings in the scroll apparatus until the effects of these
moments are no longer observable. This solution, however,

15 increases the friction and heat losses in the operating
efficiency of the. apparatus ‘due to the increased size of the
bearings, with concurrently increased initial cost due to the
cost of larger bearings and larger motors to operate the
apparatus, and increased maintenance costs.

20 One alternative technique in the co-rotational
scroll apparatus is to provide an annular chamber in a chamber
defining element which is attached to one scroll metﬁber and
disposed opposite the other scroll member such that fluid in
the chamber acts upbn the scroll end plate to force the scroll

25 end plates together. The fluid in the chamber is provided from
one of the compression chambers via a passage through the
scroll end plate subject to the force of the fluid. U.S.
Patent 4,600,369 issued July 15, 1986 to Blain is

representative of this approach.



5 vent fromthe passage into the |ow pressure area surrounding the
scrolls, resulting in a tenporary |oss of force on the scroll end plate and”
separation of the scroll waps. This width is a critical dinension, in that
the annular width and diameter of the chanber determ nes the area upon

whi ch the 10 fluid pressure acts to produce the force exerted on_the
scroll end plate. The provision of the chanber defining elenent also cg

i ntroduces other considerations. The chanber defining el enment nust be of
substantial thickness to acconodate the axial 15 novenent of the
chanber seals, adding substantial nmass to the scroll apparatus. The
consequent increased inertial resistance requires a relatively nore

powerful notor. Al'so, "¢ ;S t gﬂ[qg in the_ chanber
el enent requires subst antel aFm gl ti %\r?&?i% Qlt)lﬁ %ﬁs | % k[l an “éftire
conponent 20the chambsy 4?@1ﬂﬁ‘brh%§hédh&ﬁ@h%>@9§mnseﬁyemhmwmhlmecal ose

tol erances, {hecHRRuhfLbag oMBndREh EX RAREEreObel ik SEEQ apparatus is
I ncr eased Furthernore, addjtional fluid routing nust be provided in the

chanber el enBREPeTS BF%&Pet‘ﬁ’ed‘?eafs"h&g‘o’ﬁ%tpaﬁﬁégesc%l‘Fheeﬁbupil ¥ikl f r om whi ch

the fl@id i sveht efroRdche? passage Theo fohei Tow presanel srdLdubrQindihg pressure
chanber and t erefo:ﬁ acts f’%ﬁ he seals at {he pressure of the fluid in
the pressur e BhatfiFér-<1 FFE-ARE BT b FeBRoTATE sés@ﬁt 950 iR to provide a

co-rotati onahcm:lrlolehdag]méaim sbwabgourﬁf @Kedsc¥dll wrapkl Uihipr essure
bi asi ng of th roII ~_Accordi the inventjion provides a
co- rotationit® rlél f atd‘%é??l}‘i LfngWI s}’hd'g'gﬁ ther spmetaroyid ‘%Eﬁﬁ%r havi ng .an

end pl at e andizmeseirobf nheaﬁzaduerhdecerdimqm&hé aveasapch ehiciplcate; <
10 fluid pressure acts to produce the force exerted on the scroll
end.plate.

The provision of the cnamber defining element also
introduces ocher conszderaticns The. chamber defining element
" must be of subscantial thickness to accomodate the. axial
15 = movement of the chamber seals, adding substan:ial mass to the
‘scroll apparatus The consequenc increased. inertial resistance
requires a relacively more powerful motor. Also, since the
prcv1s;on of the chamber in the chamber element requires
substantial additional machining, in that an entire component
20 must be fabricated and extensively machined to close
| tolerances. the. mannfhccuring time and. expense of che scroll
apparatus is increased.. Furthermcre. additional fluid routing
must be pruv1ded in the chamber element to. direct the seals
. 'againsc the scroll end_plate.from which the fluid is directed.
25 The £luid is cransferred-from the pressure chamber and
therefore acts upon the seals at the pressurc of the fluid in
the pressure chamber. - - -
It is an object of the present invention
' to provide a co-rotational scroll apparatus having improved

30 fluid pressure biasing of the scroll elements.




5 a second scroll nmenber having an end plate and a scroll wap
whi ch is disposed on a surface of said end plate, said scroll waps
cooperating to define a conpression chanber, said second scroll end plate
being provided with a recess in a surface ®hereof 10 opposite said
surface”on which said second scroll wap is disposed and being further
provi dgd with a passage opening into said recess and comunicating with

sai d conpressi on chanhecpridagdyf,or s ur ingettiow I efftovdési o ofcpai d 15
scroll nenbers; L I di sed adj acent. sal d recess and secured
to said first sc?gﬁé%ﬁa’#ﬁgr %F%ﬁoei otaﬁﬁ%&'%%t or RS seal | ng nmeans in

sl i di ng engagenent wi ghfdipsdsistyrcdd membem|havihgsandendcedatanand tah said
pressure plate; | eal..ng S ;and .sal P t o at | east
partially defi neégkg%gs%rhg gﬁg’%&eﬁgbgtﬁ g%e;dgi%gfssseaégir)lﬁs%r%#% nber and
said presBure plate. ¥hEerAndnsrsrldl Bember hasking an endrilatd ard a

scrol | apparat UssgPBRAI 4188 wAibh' $5 SLéPbsedEsRes M%%%ﬁ'ﬁ& and
a scroll wap di sggégd on s&u d enc!pgl ate; a second sgroll menber, having an
r P

end plate and a B vie P wit ¥rapss cfopReratdngactoordakine el 30
plate, said screobhpresgionoogicambery tzaidef seecondcogpreili aendhale and

id d | .end pl ate, bei i ded wi th, ' f
Thereot and . TORMIBnGRELiRT Hith & (PRERte. 1§ o Sirmader didn Y

10 opposite said surface on which said second scroll wrap

is disposed and being further provided with a passage
opening into said recess and communicating with said
compression chamber; |
means for ensuring concurrent rotation of said
15 scroll members; |
a pressure plate disposed adjacent said recess
and secured to said first scroll member for rotation
therewith; and |
sealing means in 'slidil_'xg engagement with opposing
20 walls of said recess and with said pressure plate;
said sealing means and said recess cooperating to at
least partially define a pressure chamber between said
second scroll member and said pressure plate.
The invention also includes a co-rotational
&v 25 scroll apparatus comprising: '
a first scroll member having an end plate and a
scroll wrap disposed on said end plate;
a second scroll member having an end plate and a
‘'scroll wrap which is disposed on a surface of said end
30 plate, said scroll wraps cooperating to define a
compression chamber and said second scroll end plate
being provided with a recess in a surface thereof and



said second scroll end plate being further provided with a passage

communi cati ng between said recess and said conpression chanber; 5

neans for ensuring concurrent rotationyof said scroll nenbers; a pressure
plate elenment rotatable with said first scroll nmenber and di sposed adj acent

sai d recesshadfithglOa shaft dlépés&io'i:e@iﬁ‘ﬁrﬂ dbAPREY | Busphde! €CESS, i N

sliding engagengnt w t sai d ess | at I ement, said recess_and \gl ston
el enent cooﬁ%’gel?ﬁc?’a déf’Fﬁ’é‘ te Reipg, Huithex, pEevidedond scrol |
menber and sdith mepaslsagel ebnm&hi&nntnglﬁaetween saidhpecésyeahfion al so

I ncl udes tation ct apparatus conprising: a first scroll
menber havi r?g?cj';a Iles%%o?r? fe and a 'scroll- wap di sposed on said

end @ ate; a secowarssrivt mmnmwmg:wrsmﬂ pbtetiond of 28aid scrol |l
wrap di spos &ﬂ% | ate, said scroll waps cooperating to define a
corrpre55| ongaﬁ@r}r’oer sal }s)econd scroll. end plate being provided with a
recess a surg¥ aPEeERuEEof Phate W%amaﬁ%pum ceaidal |y on

sai d surfacemssad &rRAaS hieltdérdndddisposad' b&i&c&ﬁh‘ safd ﬁaé&&gnd wal |
opposed to said first wall with each said wall being radially spaced from

said shaft, and 4 second.scroll end pl-ate bei ng further provided with a

pasgage commnl cal i pdsitonicelensnt c&ﬂﬂsesédommhm gadesa dinecess; 30
means for wr n concur rent rotg% ng_ said scroal rive means

for drivi ngs ?F%%?%Flw grﬁs&gﬁr t?ip?g‘? ?‘@%ﬁt di sposed

adj acent saishid recess and piston element. cooperating to define
a pressure chamber hetween sa:l.d second scroll member
and said pressure plate element.
15 The invention also. J.ncludes a co-rotat:.onal
‘scroll apparatus comprising: _ :
a first scroll member having a 'f_irst- scroll end
plate and a scroll wrap disposed on said end plate;
 a second scroll member having an end plate and a
20 scroll wrap disposed on said end-. plate, said scroll
wraps- oooperating to define a compression chamber,
said second scroll end _plate_ being provided with a
recess in. a surface thereof and. having a shaft
disposed centraily on said surface, said recess having
25 a first wall and a second. wall opposed to said first
wall with each said wall. bez.ng radially spaced from U
s_a:.d shaft, said second scrol]_. ena: _p_]_.ate. being further .
provided wit_h a 'pas_,sa'_ge' _' communicat_ing between said
compression chamber and said recess;

30 _ mea_ns for ensuring. concurrent rotation. of . said
scroll members; o |
drive means for dr:w:.ng one of . said scroll
members, _
a pressure plate element dJ.sposed adjacent said




recess and secured to said first scroll nenber; and a sealing elenent in
seal i ng engagenent with said first and second walls and in sliding
engagenent *with said pressure plate elenent; said recess and said 5
seallng el enment cooperating to at |east par%ially define a pressure chanber
bet ween” sai d second scrol | _nenber énd sai d rﬁssure pl ate el enent. The

i nventign al so i FIGRRR and SecREedoRal SALRFLTEEpEFEPLS Bemberdi Agd 10
a first scroll nenber &aamr@ efnruinéﬁtﬁtlex aadlangt?éﬁbh shaptdi;seASSLi@n

wrap di sposed: on AL G v end A Gl P | Hh Sl ‘ezipé‘é%é‘%geﬁ‘sséﬁm'
wrap di sposed on ne a
conpr essi on chamsaid 1§ressursea| platec@wickmart) | said ptedesdHeian@ pPsoyaded
wWith a regess o] ce ntra sposed
shaft ext (esﬁds sal% ihél'l\/g;{ntg Igoﬁ, g%whgl da% s%%gﬁ #y g%\%
said wal | being. rdeaﬁimeyaspraeeaumonhsabersWeegxausms!ecsgmbmtrmrom

end plate being s é};d)Végf&l ;W':égsufe fé@geeféﬁgﬂgl ng fromsaid

conpressi on chanber to sald, r ecess; neans ensuri ng concurrent rotation
of said scroll nenber ¥h®s invention plse n’e%ﬁ%u‘i%‘i rdt BeTRPEREleRaL 5 d

scrol |l menbers; BdHESs W ﬁ@&@seé@npﬁisﬂn posed adj acent said recess and
sepured tl% sai d first S?f E 1 ﬁﬂbnnﬁb g ri n%*‘rintﬁﬁt lg)é)sed I n
said 30 recess, sd& ’Fﬁi’ér gﬁﬁ o avipg; 8

‘scroll wrap disposed on said end plate;

a second scroll member having an end plate and a
scroll wrap disposed on said end plate, said scroll
wraps cooperating to define a compression chamber,

15 said second scroll end plate being provided with a
recess in a surface thereof from which surface a
_centrally disposed shaft extends, said recess having
a first wall and a second wall, each said wall being
‘radially spaced from said shaft, said second scroll

20 end plate being further provided with a passage
extending from said compression chamber to said
recess;. '

means for ensuring concurrent. rotat:.on of said
scroll members, :

25 drive means for rotating one of said scroll

1 members;

a pressure plate element disposed adjacent said
recess. and secured to said first scroll member;
an inner seal ring member disposed in said
30 recess, said inner seal ring member being in axial
sliding engagement with said first wall and in sliding
engagement with said pressure plate element; and
an - outer seal ring member disposed in said
recess, said outer seal ring member being in axial
35 sliding engagement with said second wall and in



sliding engagement with said first wall and in sliding engagenent with said
pressure plate elenent; and an outer seal ring nenber disposed in said ’
recess, said outer seal ring nenber b@‘ng in axial 35 sliding
engagenent with said second wall and 1In sliding engagenent with said

ressure pl atq.q:sal d_| sgal. ring nenbers, said recess and

gai d pressu%&q&lg‘t%’e %*’grgrﬁ%?g@go%ﬁ%gi ﬁ%’t% ngFﬁErﬁ LR SITHN %ﬁ?éfrber NA

f| ow communiioleroramd t buterd sal ringmmembers; cwmiderecéBe ian@ntion al so
i ncl udes a 430 %@. u 0 I.S4.00: fiirst _and a second
scrol | rrenb%rg,lae?g{éo seaisgigé%ogﬁarﬁ%%efcs H%@\%&%x&% %%ddﬁlfé‘f’(? dhd a scroll
wap 10 pregsax@ nghambarondnsi fikowi eemmunieaticen e wigh d sadrdl | wr aps

intesfittingotprls8deh ehtbersai d first scroll nenber having a drive shaft
extending fromthe side of its end plate qpposite the side fromwhich said

scroll wap extertd addVenyion, 2180 o4Mciydes odgh coar@tagional ¢y ve
shaft for dsegbalgappalratug compdisiseen said scroll waps and said second

sorol || TeTber D LAY WAR p"ebllahel SEREELY RoklerS 8RR PLAS,
supporting serdlili membexsd h2ving arseamdidpiatel andeabecrpliramap for
407, oseshiol coBRURL e 100 o UE G P gl o )
and 25 wraps Jip&erAdthings visdr sachelorherspsedd firssascmpll
member having a drive sha_ff 'e.xte._nd-ing_- from. the side of
its end plate opposite the -si_de from which said scroll \J
wrap extends. and a passage extending through said
15  drive 'sha_ft for discharging fluid from between said
scroll wraps and said second scroll member being
p:_:ovi'_._d_ed with a recess in the side of its end plate
‘opposite the side from which said scroll wrap extends;
| beai'ing- ‘means: for supporting said f—irt_ and
200  second scroll members; o . _ '
. means for - linking said scroll members for
concurrent rotation; | ' _
means, carried. by said first scroll member, which
ineans comprises a pi:essure biasing surface; and

25 sealing means operatively disposed in sealing e
” engagement with said second scroll member and said ‘o’
pressure biasing surface to in _co_dp'eration with said
second scroll member and said pressure biasing surface
define a pressure chamber in flow communication with
30 ) - said recess, said recess being provided with an inlet
opening for recé.ivi_ng- -a fluid under pressure to act
concurrently against said pressure biasing surface and
said second scroll member so as to bias said second
scroll member toward said first scroll member, wherein
35 in use of the apparatus, said inlet is radially



engagenent with said second scroll nenber and said pressure biasing surface
to in cooperation with said second scroll nenber and said pressure biasing
surface define a pressure chamber in flom/crgyunication with 30 sai d
recess, said recess being provided with an et opening for receiving a
fluid uhder pressure o act cpncurrentl agai nst. said pressure biasing
surfacg and sai d SetbHPAEY o¥1thehBEPest §9 saifi geading meadsd scrol

menber toward said fi rmesciﬂénmeral%erﬁhelﬁées 2 | Boupstatibha1
apparatus, said inle ills radi IIy 10, sIatlgnary with respect to said

seal i ng neans. THETEnAPBATE E&l RRASLNG POPQEQH%93¥&HQHFcﬁﬁﬁératus
conpri sing two i nixapsasecgredr dtd mespecselvur aghd Opl.stiae(;t ia/eppedsitat es,

a pressure 5 e o] e d a ose OSL e to
and spacegs from t%%%% hseléggég%ét 891%ute tﬂqya i’ﬁg ‘g ??e‘a/rﬁgg
seal i ng neansi|1Qn'dmﬂgsphgageﬁmﬂm\Mh¢lcheroendrpiﬂtqﬂqutwaxduxaoﬂ
| at f t t h
pressure plate alr%‘éie éé&é‘ﬂla #% p&)ﬁ&l aéégl;_)ﬁﬁre ; po am:)er _Q?I ﬁgng

means between said ot her end ate and sai d press ate, sai
engagement with SNIRIAMRRL SHthisaid gthex ead\plakenandi said pressuns

means relative t@ratd ﬁ&‘@eﬁﬁﬁd@ %‘I:eléas&hﬁaﬂtiSElyoﬁrQ§sﬁfé éﬁ@ﬁb&fr sai d

scroll waps, said one end pl ate CSHBQESIn 5 aperfure for
o)

di schar gi f | uitpans petyesn 8l ﬁ@&ﬁ?(ﬁﬁqrﬁiF%ePﬁE%ﬁugﬁld
scrol | wraps, saipiatdpersaid @ldidineei eggagemered withh gasdagtheranendor

the passage of fl Lﬂtﬁ%ee "SRy GV o 8838 ELalTRE Rl ns 1 REESS @

chanber neans to
to said other end plate in the direction of the axes

~ of said scroll wraps, said one end plate comprising an
15 aperture for discharging fluid from compression
chamber means defined between said scroll wraps, said
other end plate being provided with passage means for
the passage of fluid from said compression chamber
means  to said pressure chamber means to urge the
20 pressure plate and said other end plate apart, said
passage means comprising an inlet to said preséure
chamber means which in use of the apparatus maintains
a fixed radial position with respect to said sealing
means..
25 In order that the invention may be well
&, understood, some embodiments thereof, which are given
by way of example only, will now be described with
reference to the accompanying drawings, in which:
Figure 1 iss a cross-sectional view of a co-
30 - rotational scroll apparatus;
Figure 2 is an enlarged partial cross-sectional
view of the scroll apparatus of Figure 1;
Figure 3 is an enlarged partial cross-sectional
view of an- alternative embodimeﬁt- of the scroll
35 apparatus of Figure 1I; '



20 pressure plate and said other end plate apart, said passage neans
conprising an inlet to said pressure chanber neans which in use of the
apparatus nmaintains a fixed radial poqition with respect to said $ealing
means. 25 In order that h invention may be mell

under st ood, sone e gi ven by exanple

only, will now bﬁ?@trl glcgv\%{}héﬁg%ﬁgéﬁ e E® ’rﬁj‘ad} awi ngs, in

whi ch: Fi guvdew iof a Gﬁ@smds@dihmaltlmee\snd:focamt 3E the saraitl onal

scrol |l appa £enl ar ged partlal cross-sectional view of
afparacuslde Fdurdh

the scroll e 1,” Figure 3 is an enlarged parti al
cross-sectional FiGNXE 4h AhoWsasi Rodibicabion of t hhes@andnds

appasat us ohllcletat ive emﬂadg_tﬁémfl- is an enlarged part | al cross-sectional
view of a second_glternativ odi nent of the scroll ar at us of Figure

O e G ShoRlanTe AB: FBGHRLAR A LFHENEELURSeAL meabl s o
enbodl rrent ehboditmeht sjﬁ)\ﬁ,giréalqt-ernatlve seal rreans for the enbodl ment of

Figure 4.; Figure,,4C sho% 2 8;['Qer ernat ve se meanslfor t he
embodi ment of Fig - a"° eé"u FERLa MRS

alternati vefferarthnamﬂ)’edlmérguraf Figunmeirs 5 IS an enI arged parti al

crogy sectional YigAl ot Miidhd' ﬁ%na%x&sgboﬁ%aeivéh%ew”

apparatus of Fi
means of Fiqure 4;

Flgure 5 is an enlarqed partial cross-sectlonal-
view of ‘a third. alternatlve embodiment of the scroll
“apparatus of Figure 1;

15 : Flgure 6 is an enlarged partial cross—-sectional
view of a fourth alternative embodiment of the scroll
apparatus of Figure 1; . S

_ Figure 7 is an enlarged: partial cross-sectlonal
view of .a flfth alternatlve.embodiment of the scroll

20. apparatus of Figure 1; - : .

Figure 7A is an enlarged partial cross-sectlonal
view of the: seal means of. Figure 7; and

" Figure 8 is .a schematic representation of a
refrigeration'system employing'ecroll apparatus.

25 A co-rotational scroll @ type ' fluid ' apparatus o -

‘generally shown in Figure 1 and Figure 2 as a scroll oo/
compressor assembly is. referredf'toﬁ by reference
numeral 20. As the preferred embodiment of the scroll
apparatus is.a'hermetic scroll compressor .assembly,

30 the scroll apparatus 20 is interchangeably referred to
as.a scroll compressor 20 Oor . as .a compressor assembly
20. It will be readily apparent that the features of
the compressor assembly 20. will lend themselves
equally readily to use in a scroll apparatus acting as

35 a fluid expander, a fluid pump, or to scroll apparatus.



15 Figure 6 is an enlarged partial cross-sectional view of a
fourth alternative enbodi nent of the scroll apparatus of Figure 1; Figure 7
is an enlarged partial cross-sectional view of a fifth alternative
enbodi nent of the scroll 20. appar at us if. .Figure 1 Figure 7A is an
enl arged partial cross-sectional view of the seal nmeans of Figure 7 and
Figuread is a swhdsl iare amteafithe dremietiic efypeyer ati on syst em enpl oyi ng

scrol |l apparatus. 25 EE{EW ol | y
apparatus general | y st.1£(x)‘wntlhne Fi ure frand | gure ds éths%r Iloér%)%jc’e%sor
assenbly is ref asFeably 28 lnéﬂﬂﬂsﬁcea neerretico shad i k2 phawengedan

enbodi ment of t g 0'doxﬂﬂlﬁ2ﬁ{ atyp, 1§ ajbgeset perssbfl | 20N,
assenbly, he scr,ol | apparat us 20 is intérchangeably re rrednto as

a scroll éorrpr esiptespegiate , cepiyads S5RNSRRFEEGN 2B affixgd IbEB'é"Q%dl ly
appar ent t hat thehtaeanppes cﬁoﬁmoncwraﬁaorlomerﬁammw 2¢i.l | Tgnd

t hensel ves equal I | 0 use ol | ratus acting _as

flui d expander, = g‘ p‘%‘?ﬁ)‘" 0P° ?E'r écqr ﬁﬁp%%%&? Sb Cﬁ%(ﬂeg:aﬁlg}y of

the hernetic typeyltindlrhsa}ir eber ranhuhﬁndlem:'idmepom'@msao aandntdy 20

I ncl udes a herne Vis 4 I rtion

26, and an 5 Ebﬁt?'%q’rré |a1@l cegét&;i%dﬁg%g& %él)(r)bn Se@f%(%fde‘gefween

the uppe®Oportion 24 dnteoaads Vﬂdﬂt ithe 2gentra. efcaneraprmanezporits @ 28

is defined by a gaa@&a'ﬂ ey el br?é?:mﬂe%rrﬁf& Hou¥ingP 3l Oniknd a

central portion 32 di spoSed”across one €

is substant:.ally coaxial with the axis of the annular

exterior portion 30. A drive -shaft aperture 36

extends axially through the center of the upper

15 bearing housing 34, and an upper main bearing 38 is
disposed radially within the drive shaft aperture 36.
Preferably, the upper main bearing 38 is made, for
example of sintered bronze or similar material, but
may also alternatively be: a roller or - ball-type

20 bearing, for accepting a rotating load therein.



10 Integral wth the central frame portion 28 is a generally
cylindrical upper bearing housing 34, which is substantially coaxial with
the axis of the annular exterior portion 30. A drive shaft apertiure 36
extends axially through the center ¢ he upper 15 bearing housing 34,
and an upper main bearing 38 is disposSed radially within the drive shaft
aperture 36. Preferably, the upper main bearing 38 is made, for exanphé of
sintered bronze or simlar material but may also alternatively be a
roller or ball-type 20 bearing, for accepting a rotating |oad therein.
A notor 40 is disposed within the upper portion 24 and central frane
portion 28 of the hernetic shell 22. The notor 40 is preferably a :

si ngl e- phase or three-phaser &0cés rdlspﬂmd)mcm'aplchewpet porstieh @ 42 which
is circunf e tée@tltEXl Yrame p&yﬂggsﬁdoeb&ﬂf hgnge%ti hez}.’l !‘% th A annul ar
space forne herebet ween for permtting freero tion & & rotor 44
within the se%mbrh%ys eweﬁerablqsatmshmba@? mtyhreemhas«v erlsfc:r:gerant f1 ui d.

It.. will bﬁotJﬁ%dh#ﬁ’:.sféapé‘f eanfs:aeozt h@sa‘ﬁ'a' bi el rhdinddiGndflily  art that
alternatlve 1 of..notors 40 and neans of nopunting notor XO woul d be

equal Py sui Fm"?%? %‘t‘ipﬁl’&"a‘t"irof'l‘ﬁ Fith A appplarappageafoseeso.  For exanpl e,
the stator #Rerebeéicdediy £aeCouraA colidifhed MOcacid] bragRAkatats 430 by a

plurality of Iong olts or p scr.ews 4 vi ded, t hrough appropriate
apertures i K-EHS ge sca“"gt 3¢ 15?131 as.c 62'1“'115’:%0) % pEelithrdeaperfures in the

central frammeh:aﬂﬂ £28idor securing the nmotor 40 within the hernetic

““ shell 22. The scrol l ra ment 4}-3' udes a fi rsthor d 1]§/le scrol |l scroll
nmenber 76 and a secon P& T80V | 2BRATHRE. Cpgtiiose skilled in che <
10 art that alternatxve types of motors 40 and means of mounting

bt

' mot:or 40 would be equally su.:.table for applxcatlon in the
scroll apparatus 20. For: example; the stator 42 could be secured
within. che scroll apparatus 20 by a pluralicy of long bolts or
cap . screws 46 provided through appropriate. apertures in the
5. _. stator plates. 1_.:_11:0 threaded_ apertures in the central- frame
~ portiom 28 for securing the motor 'lsO_-with:in.the hermetic shell
22. - o
The scroll arrangement includes a first or drive
scroll scroll member 76 and a second or idler scroll member 78,
20 each having an upstanding involutefscroll wrap for iﬁte:fitting_
engagement with the other respective scroll weaps. The firsc .
scroll member 76 includes an upstanding first involute scroll . N
wrap 80 which is integral with. a generally planar drive scroll '
end plate 82. The drive scroll end plate 82 includes a
25 centrally disposed first scroll member drive shaft.84 extending
oppositely the upstanding involute scroll wrap 80. A discharge
gallery 86 is defined by a bore 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

30 generally central bore through the drive scroll end placte 82.



20 each having an upstanding involute scroll wap for interfitting
ergagenent with the other respective scroll waps. The first scroll nenber
76 includes®an upstanding first involute scroll wap 80 which is integral
with aagénerally pl anar drive scroll end plate 82. The drive scroll end.
pl ate 82 includes a 25 centrally disposed first scroll nenber drive
shaft. 84 ext endi ng oppositely the. upstandihgtjnvolute scroll wap 80. A
di scharge gallery 86 is defined by a bore extending centrally through the
axis of the drive shaft 84. The discharge gallery 86 is in flow

comuni cation with a di scharge aperture 88 defined by a 30 general ly
central bore through the drive scroll end plate 82. The drive shaft 84
further includes a first, relatively large dianmeter portion 90 extending

axi ally through theTmpRet~&Binarbeas Fiecha8 M ludes rﬁ@ifé‘i.atr.b!?mlvgi%tlar e
therein, and a second rel ativel gnsmal | er diameter portion 92 which extTends .

axially 5 t hr oBHAPECRE BUTLP™ 24 SFRETEEnG izl ChHESRED the HRRET GBdp 44
may be affixed to tbeariago3s Foktd @re®XcrbheidtaldEiy ansbedfd, 84d y seetsla means

as a press fit therghetween or ower transmtti key in_ |uxtaposed
keyways. The secondr%lratilﬁfgx s'sn%floﬁprl %B?‘r%mr%gf tl‘?\‘&lrb%dggy‘:&"fbéems E’é’é‘ggﬁd,
idler scroll Wwap lCtronghcthd sothspésad in afifiiged idherecp.coMacbrot tda ke

drive scroll wap | dl.er _isc _ . 10Q, i ngli j,nyol ute
extending from an ?g? ea}l%g’rﬁé rﬁga‘t:%' %85& %m?%%c??lq%ngg? lﬁ}bgr%gg ésat éBs (not
shown) extend upwar gdap @panh@si &lpyeserfd tprharebeoeenThe 4 dbver kognstighsngr e
15 di sposed at £Aqi a#% PRRS &Py RQsi tions outside the idler scroll
wrap 100. A centrall fglhs oséag second Scrol|l menber idler stub shaft 104
extelMds fromthe back portionTh®eesend o i¢iiesr serpllppepher10® imgherdast el y t he

idler scroll jgrap 18ondhei Qs SNRNL OFra@f 160 ndEd U8 8L4¥skd "RITBREerkS - 8y
contact with the drive scroll wrap 80. The idler scroll wrap
100 is an upstanding involute extending from an idler end plate
102. Two rectilinear idler key stubs (not shown) extend
upwardly on the idler end plate 102. The idler key stubs are
15 disposed at radially opposed positions outside the idler scroll
wrap 100. A centrally disposed second scroll member idler scub
shaft 104 extends from the back portion 106 of the idler end
plate 102 oppositely the idler scroll wrap 100.
o The designation of the drive scroll member 76 as
20 the first scroll member and the idler scroll member 78 as the
&_; second scroll member must be understood 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
25 scroll member 76 as the second scroll member.

An annular bearing 110, which may be a sleeve
bearing made of sintered bronze or other suitable material, or
may be of the roller or ball-type, is disposed within an
annular wall defining an idler bearing housing 112 which is

30 integral with the lower hermetic shell portion 26 as a support
means for rotationally supporting the second or idler scroll

member 78.



20 the first scroll nenber and the idler scroll nenber 78 as the
second scroll nenber nust be understood as arbitrary, made for the purposes
of ease of description and therefore f#yas a limtation. It woul d be
equal |y accurate to designate the idler scroll nenber 78 as the first

scrol |l menber andg gi%ed em%‘@fﬁ{érbﬂ"‘a@ reevg@bséggﬁegg d sc,roll

menber. An annul ar bearl T:g.m earirng ma ofng’
sintered brdater & hdncdudes) Eweat §ﬂ§élﬂll@r qnpoeedofexhensmoner or

bal | -type, igehb&p® m \@xtﬂadaﬁﬂ; Mﬁev@ﬂe Qei-b'lllnﬁrageblé' €4 Bea“ ng

housi ng 112 which_] nt’egr. al | ower C S eII portion

26 as a suppdrt h@%ﬂ% ?S?°Hat &PPOP&PW Wﬂ%dm%et‘g%cﬁﬂﬂlélh’dl er
scrolg nenbesppdsed idTer heefrﬁ\mé eskwi@@ﬂnmraﬁmdthéesé*ﬁbm' end

pl ate 82 includes osed tenS|on menpers. 120 ext endi ng
paral l el thd™=3® ot ég\o a@’% %?Eiq? ‘T" %’G?O?Tteﬁﬁsbﬁe?e ipnERBdes the
two radiall wﬁoss-secmmﬁ mﬂems key e bextdrmidmompabelrise| 120e scrol |

wrap 100. T V, b C nal vi ews.
The ext ensi on ne erwgé ex ljri%én?p%!gié&%%épré%lﬁgﬁgu?g Hlgrl phery of
the drive scimive esrercplhtemsmlm %4 er@%r\emmi@nlmers 120are al so
dis ed at | r £t G5 &q&y nggl arly from
thepfptgm ti on%%fé%ﬁﬁ%%%fyfgt ubs %en ?ﬁh 80 §gﬁﬁlgg are in

i nt er | eavi nPFHARFEnERMOVed Eméﬂs@ﬁp%%ér P??th-l%’& igk| BRes a drive
portion 122 pqmes keg ReibsOwHdn the &&4#0M1isCB0 sandehovalirye t fheaded to

accept a fas) o1 d&ving' ahhigeneht. 12 eadh Sxt2Rsibs Tanber 1267920 N9
also. includes a drive portion 122 and a tip portien

15 124 which is preferably threaded to accept a fastener
126. o |

A drive ring 130 serves as the means for engaging
the drive portion 122 of the extension members 120 and
- the idler key stubs to ensure -Cthurrent' rotation of

20 the scroll members 76 am_i 78.  The drive ring 130
extends circumferentially about the scroll wraps 80
and 100 and includes four equally radially spaced
slots which are slidingly engaged' by the drive
portions 122 and the idler key stubs, respectlvely.

25 It is believed that the general: construct:.on and
operation of the drive ring 130 is well understood by w
those skilled in the art, and therefore no detailed |
discussion is believed -necessafy". "Also, it is
believed that. it will be apparent that there are other

30 means available for ensuring  concurrent rotation of
the drive scroll 76 and the idler scroll 78.

A planar or substantially planar pressure plate.
140 having two radially opposed holes 142 is provided
adjacent. the back portion 106 of the second scroll

35 member 78. The holes 142 are radially opposed so that




the drive portion 122 of the extension menbers 120 and the idler key stubs
to ensure concurrent rotation of 20 the scroll nenbers 76 and 78. The
drive ring 130 extends circunferentially abgut the scroll waps 80 and 100
and includes four equally radially spaced s s which are slidingly engaged
by the “drive portions 122 and the.idler key stubs, respectively. 25

It is hgg,l i eved t Hete RERSSYES RAte Gl ma ben smr@.debm tbe fastepedsi ve

ring 130 is vell igglefst epd éxtéhesensweub@éé &ztdﬂes@ralﬁs eadb%eﬁaﬂ-&i g no

detail ed di scussion eved necessary eve t hat
it will be apparé¥ %f‘t‘lﬁé’r Scral L,menbex, for rptation shexewithor It
ensuring concurr el dbat appretisbed By those @Killednth ttgei 811 thgEo! |

78. A planar or n | re sur | af e hayi radially

opposed hdl es 14 ﬁ%r%\&/‘?de%rg%&é%én% pﬁt#&ﬁ’f@é’lé? ngn§Econd

scroll 35 nemﬁteﬂazorlmmbxons,mﬁreheaprassvreppmaee 3¢0thay be the
ressure plate 149¥ﬁﬁ§ r t I gn

ﬁenbers 120 SO0 as épcarrledﬁ%'$%$££$?$s %%?o% &g@%%Sn ?ﬁcfﬁ&?ﬂélgn

therewith. It w [Rlananpsuetace e§4ﬁyiﬁh0§'@"§-@eld~ed The tpbanar phesssre

whil e the pressung et 2464% spéssafabhy péawéa akh%ewﬂf hAlr afd 0gg Of

t he pressure pl ate, 140 may ~suitable where at least a portion

i ncl udi nd@ pl anSf1BRAS acE@Hgagy"ﬁFow ogbbsmtﬁ-hhﬁr rﬁ"é’s’é‘lﬁ’é‘%l aFBe140
is preferably fordiagpXici®} de aﬁhuﬁa@éuﬁ@ of thél@@i-@nrra@yéastuéezo.

substantially eHiend 1 o1 0e il hiedt e ola TBRME hitee 2LtiE2chclle
U for securing the pressure plate to the scroll member
| 76 are available and not limited to the use of
15 extension members 120.
A recess 150 is provided in the back portion 106
of the second scroll member 78, as shown in Figure 2.
This recess 150 is.defined by an inner, or first wall
152, an outer, or second wall 154 and an interior wall
20 156 which joins the inner wall 152 and the outer wall
154. The inner wall 152 and the outer wall 154 are
opposed - to one another and perpendicular or
substantially perpendicular to the back portion 106 so
as to b¢ -generally parallel to the. exis of the scroll
25 member 78. A fluid passage 158 is defined through the
-  second 'scroll end. plate 102 to permit fluid
communication between the compression chamber C and
the recess 150. ' '
Preferably, the inner wall 152 is circular and
30. concentric with the shaft 104, and the second wall 154
is also circular and concentric with the shaft 104 of
the scroll member 78 to provide a recess 150 of a
suitable width. However, it is not necessary for
either the first wall 152 or the second wall 154 to be
35 concentric with the shaft 104, nor is it necessary




for securing the pressure plate to the scroll nenber 76 are avail able and
not limted to the use of 15 extensi on nenbers. 120. A recess 150 is
provi ded in the back portion 106 of t econd scroll nenber 78, as shown
in Figure 2. This recess 150 is defined by an inner, or first wal | 152 , an

outer . OF S 4Bed Yh L Al UEL £k 8L c2D cocond Sl Fhy outar
wal | 154 ar depmpiozstlam. e aadiads spacing p@nﬂheufarsurwam}hslazt ially
DT DC0i The ind e bl UL OTed Uiap OpBSvifslE SBGEOLLY SRERLC! 1O | 0F

axis of the scr I'ned through
the second 14 &9 Prayidey s Fecens? 15t°oWh[§-§ihmVﬁrl\B|5uil§ vwadkhnWcati on

bet ween the LHUPpr L8180 glaamegbnc anghidiea ] 698 Sthalwisf 6f abtya the inner
wal | 152 i-s circul ar an entrig with the shaft 104, and the

n
second mallEEﬁF?%F%J%EPQ??EuPéFtéﬁ333055§HHQQ:?Mtqp?rﬁﬁgﬁéﬁti§94 of the
scrol | menbajo 7Bet adapeeidecs praneide 180 1ebsarsisirt ada&@am:dtﬁorceblowever it

e 35 " HRSAEFRFEErR, hBSeRE B B dars e LR RPN 2

ei ther the far smomserit,153uer the ‘ebeomrmmre&bﬁ)efdlm@l dn. the radi al

et 13‘4}%*‘%% ahobs? 00 ehffes i, [BhaLaS bl s pec coou

each radi al Wukah | &he BEr9ldl | apparatuGi d2f \isf W%@r eddkedychbaber
partially d@:&p@.‘héﬂ«:é rﬁrﬁ@@f‘éﬁ oo ‘&9 ﬁ’@té‘@f@ﬁ%’ré&u@iﬂd'ﬂ&n&tgsser or

greater force,
_ result:.ng from the compressed flu:.ds within the

_ compres_s1on_ chamber C. However, 1n ‘the preferred \J
15 embodiment, the recess 150 has a oonstant width W and
is concentric with the shaft.104_for simplicity of
manufacture. . : - o :
A f:Lrst seal element, or member 172 is disposed
in axial. sl:l.dz.ng engagement with the flrst wall 152
20. "and a second seal element or member 174 is dlsposed
in axial sl:.dz.ng engagement with the second wall 154.
The seals 172 and 174 comprise a sealing means 170 for
sealing the pressure chamber. Preferably, the seals
172 and 174 are analogous to the annulus of a cylinder
25 so that a cross—sectlon thereof taken through the axis
of the scroll apparatus 20 appears as rectangular. It . o/
is also deslrable to- form the sealing means 170 of
flexible materlal so that the pressure of ‘£fluid within
the chamber will ensure. a fluid tlght contact between
30 o the respect:.ve wall and seal element.. Also,_the first
and second sea_l elements 172 and 174 must be. formed so
as to permit reasonably free sliding engagement with
the respective first and second wall surfaces 152 and
154 to permit axial movement of the pre‘ssure' plate 140
35 ~with respect to the back ‘portion 106.



and therefore a | esser or greater stabilizing torque or nonent, due to the

pressure of fluid in the 10 pressure chanber at those crank angle
positions at which the scroll apparatus Sg nost |likely to experience
nutation due to nutation producing nnnents ‘ ulting fromthe conpressed

fluids.within the corrpre55| on chanber C However, in the preferred 15
enbodi ignt, the recessINsPPREABiBNRTnELR BFFYhnapParasnsen2P; c the h

the shaft 104 formoteR! i4dtwidll Béustardedt, Achhsshg S%Ita%i%}?n %T
menber 172 is di sgose in aﬁéal | i di ng eng enment Wlt e fi rst 9 152

20 and a sec Y- (s beg; 76p Anek ‘*r§eﬂ'|%§8§€d:’1"ﬁ‘
sl i di ng engagenensecohid Soroldc arthbet |7&5Hhr3hghsenésditiﬂ'ea&dn§74néaﬁ§3r' se

a sealing ans 1 for al syt e_cha r ferably, the

seal s 172 d 17412% a 056%%]13‘0%% #1 gBS w&i %BEP ?5 serieg,
that a cross-sect Pfn compredsianechambarg Cheinxiwhich t fduddr Obilbppse at us
20 appears as rec It Lr h. | ans
170 of flexible E?H?#gsggg't ha%éfﬁeég%ggés%r?e%?eé ogdr'@r{en E?%J g%'#g
will ensure a flurBanbght €okhxeoudiet khen Btuid Pﬂﬁﬁ@geesﬂ)éﬁt |thaIﬂh%1nd
seal element. A Speckls hspst mwa&feﬁs@fm&?h&l el todmsy be

formed so_as to permt reasonably free slidi n7q en enent wt

respecti vi9first AA0 ¥ddndLHWFe Sher faads b %nén§547140 %rﬁﬂgaﬂﬁl dhe
novenent of the pi'ﬁﬁﬁ&belﬂbafirsi49na5 second\wiall16182C hnko 154¢ t'@:a%m

Bgrtsltgpt 236 cau3|ﬁg ﬁ' atlo.n f the scr%u %Drpeasrsautrues 02 trtlgefgglgr H lWI |1
also force the seals 172 and 174 away from the
interior wall 156 and into sliding, sealing engagement

15 with the planar portion 144- of the pressure plate 140.

The sealing means, recess and pressure plate element

cooperate to define the: pressure chamber between the

second scroll member and the pressure plate element

and the pressure of the fluid contained therein will

20 act to force the pressure plate 140 away from the
second scroll member back portion 106. This biasing

of the pressure plate 140 will act through the

extension members 120 to direct the first scroll

member 76 toward the second scroll member 78. Thus

_ 25 the axial separation forces genérated within the
v compression chambers C are overcome, ensuring that the
compression chambers C are closed and that fluid

compression can occur therein.
In the following description of some alternative
30 embodiments of the scroll apparatus 20, it should be
noted that when the same part or feature is shown in
a figure representing or disclosing an alternative
embodiment it is labelled with the same reference
numeral, followed by a numeric suffix to correspond
35 with the designation of that alternative embodiment in



first scroll nmenber 76 and concurrent rotation of the second scroll nenber
78 through the drive ring neans 5 130. The scroll waps 80 and 100
will forma series of conpression chanb¥fs Cin which fluid will be
conpressed. Fluid will be forced fromone conpression chanber C through the

fluid passage 158 into_the recess 150. The pressure of the fluid in the
recess 10 - EHSCEPRRIFiFaFinrne THS| pumeris (desioratiRgagE (Hee

.
respective flalﬂematmga@bwm&]?daéd 115éth t@dl‘xﬁre@ porid gtd tiest sfeal
The pressure | orce_the sea n 174 avvay rom
" the interior gﬁ#% and m&"%ﬁfﬁg r$£§FeH e 3‘5@'@@3‘{ o With the
pl anar porti @31l14406f tths pritbgures pl aecessadryThetseahidg rmanStheecess and
pressgre pla p t SS hﬂ;@e b t ween t he
secong scrol | Rﬁd@é er an tﬁéeép?ceﬁsés?ur é‘fﬁ:{é@? érrgntéggﬁ péressure of
the fluid comk%réiﬁuﬁ)ﬁl |1szoreferrg@t tp fascalhargfesenee plate

140 away fromuﬁéﬁlsaewrw(&i spRAR 1R POFigeFed Ofn ordés #asing of.
the pressure plate 140 act through the extension nenbers 120 to
direct the f® n@tﬁ%lqm%ﬁk‘?n'm toward the second scroll nenmber 78. Thus
25 the axi al'nﬁ.&nafgat how f'@di cﬁgm&erat e WeibsR lAELOEBEDSS] On
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description din shee fHrstr mdttiermaifive embodimbmie ts pistdre e‘mmérht appar at us
1‘2?gulrfa fgglrjlag'es% Eoir?d %Péépﬁﬁgg%@{%rnfﬁve e];rg,%gr’?e Ii’igeﬁl ed
with the samd40fledenpyovidedain Lienoadths. aenhnelmee'gsflm tand:orrespejld
35 withy7ae dehedpakten 8iehBAt PE6LLNPAEYEAES VAN Bliindddly
15 extending legs 1_8_2-1 and a pressure surface: 184-1, and
is in sealing contact with the inner 'wa-ll...l_sz'_and the
outer wall 154. The piston element 180-1 -and recess
;50-1_ cooperate to define a pressure chamber between
the-' second. scroli’ member - and- the pressure plate.
20 Other forms  of the piston - element - 180-1 . ‘may be
_ .su:.tably employed, and need not: include the- legs 182-—
1. In this alternative embodiment, the fluid from the
compression chamber C is transferred through the fluid
- passage: 158=1 into the_ recess. 150-1, but-.acts on the
25 pressure surface 184~1 of the piston element 180-1.
This forces the piston element 180-1 against the ‘o’
pressure plate 140-1 and thus..biases the. scroll
elements 76~1 and 78-~1 as in the preferred embodiment.
However, in this alternative. embod_iment, there is no
30 fluid pressure acting against the pressure plate 140-1
- since the biasing force is -transmitted by the piston
element 180-1. In 'all other respects, the .operation
of the scroll apparatus 20-1 is identical with that of
the preferred embodiment. . :
35 Optionally, biasing means may be prov:.ded in the




t he specification. The nuneric designation of the alternative enbodi nent
dees not correspond to its preference. Furthernore, reference should be
had to all - of the figures necessary t aid in the 5

understanding of the specification eveﬁb@bere a particular figure is
referred to, as all reference nunerals are not displayed in all figures in
order to, m ni ni serecesssifor bhasing tbe pasEogureleenta 18051 abhdnsat i ve

10 uenbodl manéhgfB%Qgsﬁ?éogllaﬁgng&gﬁﬁm: assenbly is shown. In the-

first alternative enb ston elenent 180-1 in sliding engagenent
with the pressure pl at Burning |1’5"~pr§m Fdgune |4 puaofsedand callternative 172

and 174. The pistgppsaeaBAt 480tde! SetUies dby &5 endi ng
| egs 182- 1 and a pressure surfacee184 1, faaﬁﬁ?ggleﬁg\é\%g : éj; g%sg%og\%ith t he

i nner wal 15152 anth{FRig embodiment, suhe ?ﬂﬁ°ﬁ?s§6ﬁ°éi‘-eﬁ§ﬁ?eI8®n91§ﬁ&5

recess 150-1 COOp&rﬁiﬁsttQedEfréﬁaﬂnafeﬁiﬂﬁﬁntchalz’ﬂzranaehWQéaohHes&QQ.O“d
scroll nmenber and the. ress Ekp%§ 50 QO her forns of the piston
el ement 180-1 rm’&e‘B i ﬁ?tﬁ #8d4: and need not include the |egs 182-

1. In this alternati ve'rhebﬁdrsemsealt hretadinet felamérie 20292 cisi epaebdrrber

but “acts on ¢ he 2Erom S £k Wiy ERTE Yoo o Bier) Ra1 CRARPEYS
This forck® the R32vd elrnvrhidso-theygfiirst tisead cedement! ald2-2404s and
thus biases the dfgéaéédel 538”3:&37@&&1@'%&&1 ?été:ih%] Ce PERERE §§4'2

enbodi nent. However, I n his alternative e ere s no
fluid pressure act$ rﬁP%ﬁﬂ‘i’n%%"’!‘h@‘ﬁr%%@%‘é paitcl34021to form a second

seal chamber 214-2 in which the second seal 174-2 is
disposed. The first seal chamber 212-2 and the second
15 seal chamber 214~2 are sized to sealingly accept in
sliding engagement the first seal element 172-2 and
- the second seal element 174-2, respectively. The
first seal element, the second seal element, the
pressure plate 140-2 and the recess 150-2 cooperate to
20 define a pressure chamber to define a pressure chamber

between the second scroll member and pressure plate.
_ The first seal chamber 212-2 receives pressurized
fluid through a first seal pressure passage 220-2,
while the second seal chamber 214-~2 receives fluid
. 25 through a second seal pressure p"éésage 222~2. In
S Figure 4, the first seal. chamber 212-2 receives
pressure from a compression chamber C1 which is at
slightly higher pressure than the .pressuré transmitted
through the second seal passage 222-2 to the second
30 seal chamber 214-2 from the compression chamber C2.
Alternatively, as shown in Figure 4A, both the first
seal chamber 212-2 and the second seal chamber 214-2
may receive fluid through a common seal pressure
passage 224~-2 from a single compressi_on chamber C3..
35 It will be apparent to those skilled in the art
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since the biasing force is transmtted by the piston elenent 180-1. In all
ot her respects, the operation of the scroll apparatus 20-1 is identical
with that of the preferred enbodi nent Optional Iy, btasing
means may be provided in the recesz«\f or biasing the piston el enent 180-1
agai nst the pressure plate el enent. Turning now to Figure 4, a second. .

al t er nat i ve o ioranseof hEhec pyltityde: Sf avadlahle PrassXeS 5w | n

this enbodi rmm:het bompeeard or chhmpeReEder, éﬂéht@@&laeiéﬁéﬁt s,?;a-z et ai ner
el enent 202 ]q_ég_zgecond seal retainer elenent 204-2. The rst seal

retai ner 2 Ny sBﬁc?d‘bfjﬁﬁﬁ%e ?i AstPEASFURLLWRICH f8 m a first
Zeal chanbefhﬂ;@xer or Ab¥etx o1 el td h:ﬁ'?e fpﬁefészuozfaiorﬂiﬁﬁiéﬁ J.rfi72 2 hl S
i sp | t ai.ner, el enent romthe
seco%csi waII 4- gréggﬁggmc}ai&%ﬁdoge %hgﬁﬁﬁﬁuﬁﬂ?l h\?vﬁ chH-e second
seal 174-2 iothéirsprespectiive i sealsecelenentbel7242- 2Zomndi74+2 sixond 15
seal chanberg eq.ar r@q% gement t he
first seal ng,;b 17?}‘? an r}%e secof%ésg&l e%rréeérﬁﬂ%xggs espnct ively.
The first s®f considared Rxenplany sather chhan -ilme Prgssure plate 140-2

and the recess liQr ?op‘éﬁi’@iéﬁ? tRe2Becond ittt iRfe Stica SahDEr 10
define a pressur chanber Eetween he :seco &‘scroll rrenber and pressure
e

pl at®. The £H & r identicad. &9, thak o0 thes PRefgFed ough a
first seal pmamnw.ssaaetaaosarowtnsl PetDean@cral sare wottey, 214- 2

-

recei ves {1yl Bhuja 1T AHEN BeERERIe EmB SSSHLE RRIIRIESR 2 I
will flow through the passages 158-2, 220-2 and 222-2 \J
to respectively provide the desired pressure in the

15 - p'ressure' chanber, the first seal chamber 212-2 and the

second seal chamber 214-2. Where the pressure in the.
o seal chambers is lower than the pressure in the
pressure chamber, the life of the seals.172=-2 and 174-
- 2 will be enhanced, and. on. the other hand, where the
20 ' pressure J.n the chambers 212-2 and 214-2 is. greater
than that J.n the pressure chamber, the seal elements
172-2 and 174-2 will be. forced securely against the
pressure plate 140-2 to ensure positive sealing of the
~ pressure chamber. = The’ fluid -contained: with the
25 o pressure chamber then acts to bias the scroll elements _
together to enable the desired fluid compression. _ A
According' to the preferred embodiment -and the
alternative embodiments discussed in Figures 1-4, the
scroll apparatus is disposed such. that the axis of
30 rotation is in a _substantially vertical position. In
~ the vertical position, gravity will act upon the seals
172 and 174 or the piston 180 to aid the sealing
actJ.on thereof. This is especially important at time
of startup of the scroll apparatus 20, since at
35 startup the flu:.d pressure in the compression chambers



Figure 4, the first seal chanber 212-2 receives pressure froma
conpression chanber Cl1 which is at slightly higher pressure than the
pressure transmtted through the second seal passage 222-2 to the second 30
seal chanber 214-2 fromthe conpression cha@p C2. Alternatively, as shown
in Fi gure 4A, both the first seal chanber 212-2 and the second seal chanber
214-2 ray recei veCfIVdeltnfbeghb@ caueh tealther m:s:rpap:agsuzéd, 2 Imom.a
singl e Conpressio e
skilled in the art %h&@agﬁﬁ&ﬁgogécgaggrgfsteﬁef%bz}ﬂ’?i%uggrﬂ ava|I %é,_{}?é
pressures in the Ehaphesswidlcpiveaps to seen beﬁweenehbetseakszlmcar@4 2

may be subjected tlema aﬂar %&u eﬂ&% i atiedd Ifilasing WFF e SR bd fodd1®
pressure cont ai ned ressure chanber or the pressure to i ch
BFEHs 2

t he ot her espectlt\'?@ e gxsrsed,pn thg seals 172 ARY 174 is
Therefore, the foeag@meiﬂsctm pensurdhaiitdlsl e oseadehgd thergdattwedm) her

than limting. eratl the_ secqnd ternative e di t S
substantially i deﬁ?\ t%‘% hatag? tﬁg p%‘leer rse%F]eshbog?%e 8’ ,J&g‘tt he"s
scrolls 76-2 and msnfaﬁmmmdenshee sean.dngnacheonea'pes:tampprﬁnma on
chanbers C w | | 3@3, 8;

respectively provi %epE%' i r pressure %?ﬁ %ev%é@ %I%B%Fg%uar%'e% °n%

the first18eal chiheer pmszrawd chambaryond JEwrepembaealing. of\hdhe t he

pressure in the. gealssthaDeliambeér | OBy ”i%}.dlfte PifSSYe8s N dfFIdAARS UM €
chanber, the life. of the seals 172-2 and 174- wi || be enhanced, and on
the other h and, weempregsion in the compress:.on chambers C or may

L

result in a lack of compression altogether.
Therefore, it is desirable in certain situétions,
15 to provide means for biasing the sealing means against
the pressure biasing surface 144 to ensure that such
seepage does not occur upon startup of the scroll
apparatus 20. By way of illustration, sealing means
including a biasing means 228 are disclosed in various
20 ‘drawing Figures. This is not intended to indicate
that such biasing means are required for suitable
operation of these alternative embodiments. Rather,
those skilled in the art will understand that the
application of such biasing means to the sealing means
25 is dependent on a number of interrelated factors.
- These factors include the mass of the seals 172 and
174, the axial orientation of the scroll apparatus 20
and the resulting availability of gravity to ensure
proper sealing, the fluid pressure to be contained
30 within the pressure chamber and the fluid pressure to
"be applied to the seal element 172 and 174, and the
magnitude of the axial separating force generated by
the fluid in the compression chambers C.
Turning now to Figure 5, a third alternative
35 embodiment of the scroll apparatus is disclosed. A



20 pressure in the chanbers 212-2 and 214-2 is greater than that in

the pressure chamber, the seal elenents 172-2 and 174-2 will be forced
securely against the pressure plate 14Q-2to ensure positive seali’ng of the
pressure chanber. The fluid contai th the 25 pressure chanber

h ts together t bl e the desired Tluid
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startup the flui ressure in the conpression cha ften be

equal to theSBELPESN2PRE3sRFR. d1SPAseq;at IHALIWLY cauale sogulawi d

en:jerl ng tgemtemas ihaﬁilie[recéssalseﬂmftme%:.b%tl\%htt Q%os-%at lhs f1|73| g
174 an eSS a asi ng surface fore e

gPessur eaexes‘P‘%&P‘g‘ﬁ #r@ufp %17? 1% ?Q“gﬁ?}'l LPBRE f"@iénﬁ?rael suitabl e

seal i ng t her §been@dn~3\\foresehrd imgly ehgagingedhe ihRhexndralls 152~

i nsuf i ci ent 5t,0 see occur

and é/'\nbl I prevén?ﬁproaﬁléggél Egraﬁéijigbﬂl Sfﬁé srgygﬁr e%ﬁ%ﬁ@g?

| npr oper seangﬁgmsf tkmeoptetsmedlchMr 15&y3resand an Iamm]xairf | CI ent

o eesion ifinkde ﬁ%ééfl %sdaa% Safr %mﬁ&éﬁra ) cer?a?n Sl uat i ons,

conpressi on al toget her . - Ther ef or e, ts desira
\J

dJ.sposed radlaily outward from  the inner tip
seal 238-3,: each -of the seal tips 238-3 and 240-3
15 being in le.dJ.ng engagement with the pressure plate
' 140-3. A central web portion 242-3 of the seal
. element 230-3 connects and prov1des structural support
' for the seal faces 234—3 236-3, 238-3 and 240-3. The
'_web portJ.on 242-3 has a surface facing the second
20 ' scroll member and a surface facing the b:x.as:.ng surface
144-3 of the pressure plate 140-3. The seal element
230-3, recess 1_,50_-3_ and pressure plate 140-3 cooperate
to. define a pressure chamber between the second scroll
- member and- the. pressure ‘plate, which .chamber is
25 d1v1ded into first and second areas. wluch are in flow
comun:.catlon through one or more fluid vents 244-3. -
The vents 244-3 are provided in the web: portion 242-3 |
to permit the f .fl._uid _ii'x the pressure chamber to contact
the pressure'- bia'sinq' surface 144~3. The inner tip
30 seal 238-3 extends oppositely from the inner wall seal
face 234-3 and the outer tip. seal 240-3 extends
oppos:Ltely from . the outer wall seal face 236-3 for
engaging the pressure biasing surfaces 144-3.
In opera_tz.on, the third alternative embodiment is
35 similar to the '_pref_e_rred embodiment, varying only in



15 to provide means for biasing the sealing neans agai nst the pressure
birasi ng surface 144 to ensure that such seepage does not occur upon startup
of the scroll apparatus 20. By way of .illustration, sealing neans including
a biasing neans 228 are disclosed in vari ou-bd- drawi ng Figures.

This isznot intended to indicate that such biasing means. are required for
sui t able; oper at i oFh#t t lvbee skadrnbirse 23fci and s24RaBhenay t muse mbivel ed

in the Brt will undgied ity . t he AP | qaldheof tﬁ% &h Qbash g‘g@? %’ors

t he sealing neans 25 s dependent on a number I nt erre
These factors inclipfbiahcdisplagemeRt sap ecerr yhichy could ﬁ‘ﬂlﬁﬁ loss

Or VI Ty 10 ensure e e B o v ehapbrey 18
within the 5§r essur‘g"']a:a%ep O%R wq? | Ry 5Pg‘§iﬁFelP6‘°5e"{ﬁﬂ|%€P%ofFﬁ§
seal elt e(rjregt tlzz ?n:hél:i?lhndnﬂhéhanﬁagart ol exf wmaa@a%l BEPEr 286RY EE_ﬁCG
gener at e y e ui C urping..n t igure
5, athird al ter natl \#joégh& h§° % %S}ﬁ%&? % gﬂﬁﬁg%}fo'ﬁe gﬁﬁ?g%gghi ghang

di scl osed. A g:heglrmma?l atidththdtywesh dhe jmer vadll d52msnand3the
serves as the: seald ngcg ﬁgegs%@ lt@l% ng?&@,is Qﬂé&% Qkhy

bi ased agai nst the pressure ate by sprlngh l asi ng neans
by way of X9 @atieriabsused tepmanpfacture the Iﬁﬁaﬂerl%f cempliapkings

232-3 are di sposedrris eldiire | thPE UBhe %ﬂ:@étwéeé&aiSfaaezshsnaeﬁsiis
150- 3. The seal el g nt 230:- 3 iﬁgCI udes -f our seal iggv\gan annul ar i nner

wal | seal face 23X I?%?@%g‘l”hﬁntﬁs?ﬂh §go2 preload

- or b:Las therehetween.
~ As is shown in Figure 5, the width of seal tips
15 238-3 and 240~3 are preferably relatively narrow.
This minimizes the force loading actually carried by
the seal tips in engaging the pressure biasing surface
144-3 to that necessary to assufe sufficient sealing.
Any increase in width of the seal tips above the
20 necessary force loadir'xg'result's in increased friction
with the pressure plate 140-3, with consequential
reduction in seal life and power requirements upon the
motor. This is true for the preferred embodiment as
well, and for any alternatives in which fluid pressure
. 25 is employed for biasing the preésui'e plate directly.
-t Figure 6  discloses a fourth alternative
embodiment of the scroll apparatus 20-4. In this
embodiment, the sealing means 170-4 is in the form of
annular integrally spring-loaded seals 172-~4 and 174-
30 4, referred to as internal and external faceseals.
Such seals are typically U or V shaped in cross-
section, with the base of the U or V oriented toward
the respective recess wall 152-4 and 154-4. One arm
of the U or V is disposed in contact with the recess
35 -~ base 156-4 and the other is in sealing engagement with



10 3; an annul ar outer wall seal face 236-3 for sealingly engaging the
outer wall face 154-3; and an annular inner tip seal 238-3 and an annular -
outer tip seal 240-3 disposed radjallgzgg%yard fromthe.. inner tip seal
238-3, each of the seal tips 238-3 an -3 15 belng in sliding

t t t 247-3 of
Fhadenr e S BUGRGFESHIS Bh' Subiled 14007 U0 PRELRSR 20070 O
seal faces Xhe 3preseuze 2gbapbend cagperativelyegqfinednby248h8 has. a
surface fac'%e§§1el§@£9”dﬁfgssure ?Qra%@ 1%%“@%?3%%’:%%?6 gcing the

bi asi ng surface 144-3 of t ressu |-at € 140 ment 230- 3,
recess 150- 370nft Widds lﬂﬂ?’iﬁ"‘fﬂ é"°lé§53-s@o§-§6r gealipgdactienaofr theur e

chantger betWhéé}ﬁseqqrzd@crmbh-aenberm@n% h%w eggur uptabge Which
chanber J%P d|v grlnto first ‘and second areas whi.ch are in flow
conmuni catl AbRe ‘?‘T“Eﬁ‘%‘-’%ﬁyzﬂ% laple df sthe4-3 are
pLO\r/TLded in sémemb snna:lmn HeEgdfdctyeedi thy heaméticani Mvarts@agssur e
chanber to pr S f h er tip 30
seal 238-3 gd%l@%%a%%y foé?séﬁﬁf%éﬁ?t%flgﬂi# r%‘?‘%ﬁg%’zﬁ: *%c%légg.aﬁ and the
outer tip sé’& 2tive 3 epegnusooppmteﬂyefrpnetfaeredut @andval secend face
2364 07 Crpndiidife PGS FubE] NGBS 2B Rad iy S médngPegasl on. the

thir alternatlvee dlrrent s 35 Imlar t e erred
enbodi ment , SFRAAYRA kP ybias th?hﬁ?atlHE‘Js@ﬁanﬁ-ps @B@@%@%O"Q nmay not

move i ndepengda lahbodiddie £ KHAE ﬁﬁ@tbﬁsiweﬁééﬁelfsrﬁ% &i spl acement
can occur \/\/q:lcq:hcoul d cause | oss of se atj ng of the é)ressure anber.
Fur t her nor e €9 the sealing means, resul in 1n are uction of the \J
number of components requ:l.red. L
15 _ F:.gure 7 dlscloses a £ifth alternatlve embodlment
of the scroll apparatus 20-5 :Ln whlch annular tip seal

_- members are _employed._ The seal:Lng means 170-5

' 1nc1udes an 1nner seal r1ng member 250-5 and an outer
‘seal rlng member 252-2. As seen in Figure 7A which is
20 an enlarged partial cross-sectlonal v1ew of the. inner
seal ring member 250-5, an lntermedlate seal channel
256~5 is formed in the 1nner seal rlng member 250-5
adjacent the '1nner_ chamber ‘wall 152-5 and an
intermediate seal 258-5 ls seated in the channel 256-5
25 to permlt.movement of the Lnner seal rlng member 250-5
in the recess 150-5. A b1a51ng means 228-5 such as | -
c011 sprlngs 232-5 1s also prov1ded to engage recess
wall 156-5 and the inner seal rlng member 250-5 to
ensure contact between the pressure b1aszng surface
30 144-5 and the 1nner seal ring member 250-5. Although
not shown 1n enlarged_detall_ it can be seen 1n.Figure
7 that substantially the'same-ﬁeatures_are provided in
the';outer_ seal ring' member 252-5. Tnisz permits
compliant movement of_the'inner seal ring memher_zso-s
35  and separate compliant mo?ement of the outer seal ring



5 will be noted that the annular inner wall seal face 234-3 and the
annul ar outer wall seal face 236-3 can be forned so as to have a slightly
greater width than the nom nal w dth between the inner wall 152-3 and the
outer wall face 154-3 of the recess 150-3;"2ere the 10 mat eri al used
to manufacture the seal is conpliant. This ensures that the respective seal
f aces :{gd wal | s waekbera2$2gby wniaheimhehni s semindd ki aried foreri Eatbnor

bi as t h€r ebet ween I 0 ' ' e Wi of, _se tips._15
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in increas?®d fri cPFeRSWFenchpebprebetveen the segond GrrRldomenbesh@ng
reduction in sealthéfgrasgupewplatequi rements upon the notor. This is true

for the preferred enbodinment as well, and fo n |ternatives in which
f1uid prgssure 25 g?-g“ﬁﬁﬁ &Ped #6r aﬁ‘%as liggt]'\ﬁ/@ilﬁﬁﬁss‘d”r e vkt Bea:iar"éct ly.

Figure 6 disclexemplany bdasting nedresy regs yvecasndppledt for pasposed |
appar at us 20- 4.

form of annul ar i?1%gépgkéﬁggggnhg?%%gggseaggI%%B%écgé'e’éa tiq'éel,
referred 1@ as i nFiguae 4nd BxtRigute f4esedealing means 478, ccoppiosad y U
Che SIoBEC o CLBETR pfbihe toE futay Shutheal) Gpnly SehsE, e
di sposed in cont a8Pringhsteel andsrubber, imsdepietedand Ashewbthethes in

seal_‘jpng engageneniexd t ejement 230-3 in Figure 5, a number of coil

springs 232 are disposed to provide a force biasing

15 the sealing means 170 toward the pressure biasing

surface 144. In Fig_ure 4C, a flexible compressible

element such as an O-ring is employed as the biasing

means 228. Such O-rings are | readily available

commercially and provide an additional- sealing

20 capability. A canted <coil spring disposed

longitudinally along the sealing means 170 serves as

the biasing means 228 in Figure 4D. Those skilled in

the art will recognize that other biasing means such

as leaf springs or Bellville springs may be employed.

| 25 with equally suitable results. .

o In Figure 8, the scroll compressor assembly 20 is

- shown connected at the d'ischarge aperture 50 in the

upper hermetic shell portion 24 and the suction

aperture 52 in the lower hermetic shell portion 26 to

30 a fluid system such as generally is used in

refrigeration or air conditioning systems. Those

skilled in the art will appreciate that this is but

one fluid system in which the scroll compressor

assembly 20 could sﬁitably be utilized, and that

35 application of the scroll compressor assembly 20 in



the pressure biasing surface 144-4. Pressure within the pressure chanber
cooperatively defined by the recess 150-4, pressure plate 140-4 and sealing
means 170-4 will operate to assi st thegfegﬂlng action of the 5 ;
faceseals 172-4, 174-4. one exanpl sui tabl e faceseal s which are
serles manuf act ur.ed . by Anerkcan
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mné’r% seal ?’%ng‘ r@ﬁ)‘gef% 5 #nigﬁe Fé é’??“fé%'%s%A%‘?% m% S 228-5
such as coi ftos@n.ngxpasgiani deyice Gdovi dthet expapsdon aessicevaé4 156-5 and
the inner ?ﬁérer é‘ﬁh"&‘i@fﬁafgﬁ? Qci:ﬁ EQ&“B‘% 'E:fd?iéﬁl‘x%b @% dressure

bi asi ng sur fie |nner ring

Al t hough noﬁWMH#%ﬁ%r%dadﬁP&FP 1e %rlﬁ’é-lfé'er(qﬁ FFhANR) :7 t hat \J
subst anti al hychﬁﬂ.li%ﬁr i rafe et W) Q'M:" d%i'xér.“ suitable means of

15 expanding the refr::.gerant in the system. Another line
66 connects: the._ expansion device. 64 to an evaporator
68 for gﬁﬁsférring expanded _refrigerant from the
expansion: device 64 to. the evaporator 68 for the
acceptance of heat and typ:l.cally the evaporation of
20 the. 11qu1d refrlgerant to.a vapor form. - F:Lnally, a
refr:.geration system suct:.on line 70 transfers the
evaporated refrigerant from the evaporator 68 to the
~compressor assembly 20, where.m the refrigerant is
' compressed and returned to the: refr:.gerat:.on systen.
25 It is believed that the general princlples of
refr:.geration systems capable of using suitably a -’
scroll compressor a_ppar_atus 20 are well ‘understood in
the. art, and that detailed explanations of the devices
and mechanisms suitable for the. operation and
30 construction of such a refr:.geratlon system need not
be prov:.dec_i herein.. It is believed that it will also
'be apparent to those skilled in the art that such
refrigeration or air conditionlng systems may include
multiple um.ts of the. compressor assembly 20 in
35 parallel or series type connectlon, as well as.




the outer seal ring nenber 252-5. This permits conpliant novenent of the

i.nner seal ring menber 250-5 35 and separate conpliant novenent of the
outer seal.ring  nmenber 252-5, which in L enbodi nent are forned from
relatively inflexible material such as al um#am or steel. The recess, inner

seal ri-ng nmenber, outer seal ring nmenber and pressure plate cooperatively

defing a 5 Tp\!lb'%aﬂ-é CPRRGRRSBES W t t\%"mﬁp%%rcﬁqr mMO¥e PtREF t he
pressure plate, Shabatnts, A cadndRodhasleasanah MhC daiaid) exe T v
, pp! 1 r purposes of | Jat Al
enbodi nent di scl SSRY*+PH i8NS angl‘—?‘gtﬁ‘g‘ 1 3%, 35§y : %édgw&goﬁgfﬁs
1t70, I corrgosegbofaﬁ;l. am'-nfate Sf materials such as spring steel or spring
steel and_rubber, is depicted. ' al ele t 0-3 in Ei 5,
a nunber df coil spriﬂﬂs %’f ar é%‘.’%%%%%%p%ggr ofﬁ'&é’%‘r&ﬁ%‘% € bi gi #&q'lljrSe
El ge se?: i ngblrreamsoﬁ.iﬁibna/&rslcrdnbl ARRArAtudicomprises faaservdl. nembeE qur e
, a flexible coapr " el sygh Oxbl ' h
8EP 8ié§§§§, GHzBh SUEN 33231 géi'ﬂg.a'lﬁ. b”ﬁhﬂﬁ%sas dhe

bi asi ng nmeans 2 O-rings are rea aval )l e commercially
and provide anpreggurgoshamberal i #y Lbe prefexpagi pmbpdiment, pnsead#ht ed

coi I spring diéPQ;gf‘ngQaaht weisg bngabend ppessedel plateaBechreddo/es as
t he bi asi ng neans 2 In Figure 4D. ThqoSe skilled in the art will recognize

that ot W9 bi asi BaencafReEuctFERL} e HeIRAT nd<@ oeNSHASR | (LRSS pPFRFEURS be
enpl oyed 25 ngnlﬁahbeequalﬂmwiéﬁbbfsr ehe tpredsurd gehanBert khrough |
compressor assenbly 20 | 2020 Ms8090e° Al o Wonif MY SRERDUEC €0 11
provide the desired pressure to bias the: pressure
plate away from the scroll element and thereby bias

15 the scroll elements together.

In alternative embodiments described hereinbelow,
seal elements are provided which operate in chambers
exposed to a selected pressure transmitted through a
separate passage or the seal elements are replaced by .

20 a piston element directly exposed to the pressure in
the pressure chamber and -acting in turn upon the
pressure plate.

The embodiments of the co-rotational scroll
apparatus provide fluid pressure biasing which can be

25 simply and inexpensively implemented with a minimum of
\_, machining and fabrication; by modification of one
scroll element. It will also be appreciated that in
some of the embodiments, a configuration is provided
which permits the application of selective fluid
30 pressure to the seal elements.

It will be understood that he sealing means
slidingly engage with one of the scroll members and a
pressure biasing surface of a pressure plate secured
to the other scroll member. The sealing means in

35 cooperation with the one scroll member at least



upper hernetic shell portion 24 and the sucti.on aperture 52 in the | ower
hernetic shell portion 26 to 30 - a fluid system such as generally’
is used in refrigeration or air coﬁg&*om ng systens. Those skilled in
the art will appreciate that this is t one fluid systemin which. the
scrol |l conpressor ajs‘gegbkx 20 _coul d suitably be ut| lized, and that 35

appl i cation PR EiAd RS RESFSURS FRRYbeY - prtween 1the pBe| onignd

i’:u r condi tlT ﬁaasmlfsyﬁémrl ertd) bhet leswexgm@talrlymﬁ hetessabe as
imting. refrl wn enera I n_.,scnhnenmat

represent at i% W&I%ﬁ@é ,F §¥§{'{ g%ﬁ“%ﬂggatq" B RIRpeT éc‘forrpr essor
assenbl y 20 defiigiadie batwiern hdthpe $¢rm1154wrmnect eﬁt tmihbenbet he shell

di schar ge apgiddilcoll 2Pk TANLAIE oS OLha" SBppa et e ngé;.gﬁat he

refrigeration systemand.in fhe process Typica
refrigerant mﬁﬁﬂ%pﬁsf%?mlm an ipdet; &9 dheypessure nghambeBnnects t he

condenser 6Qg Oradial®¥PFIRtAL } CRiEA reBpRectXPessitie dsyateng4 My be
a thermally actuated or electrically actuated val ve operated by a suitable

control ler ®M®Shown), a capillary tube assenbly, or other suitable neans

of 15  expanghigtlidmad | a&thbtxghntnﬁe supiect Amidryidr n£s66
connects the _ex n.s.on deV|ce€4to neva nator 68 for t\r??; rlng'

expaided ref¥% 169 oA & ﬁmﬁg EPPHEPRE e or 68 for
t'he accept anddof bleeaundndhltpﬁltyal hpptbelatapior thatn bhe20subjecthe |i quid

76 11 Sne or Jifyse R0 60 WReedl M Ka? SEIIGRAAO LB TRT GY1 00 11 N
rotational scroll apparatus 20, w1th like 1mprOVement \J '
in performance and reduction of expense._

15 Modifications to the preferred embodiments of the:
subject invention will be __apparenf_:_ to those skilled in
the art within the ‘scope of the claims that follow:




conﬁressor assenbly 20, wherein the refrigerant is conpressed and retur

ned
to the refrigeration system 25 It is believed thaq I“ﬂﬂu ﬁ" "ﬂl"““:
principles.of refrigeration systens capable_of wusing suitabl p el
conpressor apparatus 20 are well understod@fiqj)he art, and that detailed

expl anations of ChRIMGvices and nechanisns suitable.. for the operation
and 30, construction of such a refrigeration system need not be
provided herein. It is believed that it will also be apparent to those

skilled in the art that such refrigeration or air conditioning systens may
i nclude mul tipl eluni t 3 cb-trotatdomads swrodds eidpgaraifus icoidrisingparal | el

or series type connection, as well as mul tiple condensers 60,
evaporators 68, or 8tEdrstosssedidt snenmher iraviingeansendcplatesandoal er s
and cooling fans and_so forth as are believed known in the art. 5

In the above- d8SEPLbeWTaPnWBdCRedss disposad ampisaiidend katie; appar at us
conprises_a scroll nenber, or elenent, which at |east partially defines a
pressure ehanber. |n Bh&eEPBAcPFERLABEAPRENDRAVIRS anyead, pdatecansthiach
engage a pressure géiie secured to, 1 e other scroll memher to

0., t
encl ose the presS% h‘éﬁﬁ@r‘!’hﬁ:ﬁiWeﬁ@??&@’br@%’@%%ﬁ%%h one

' hanber . t de thg desited
Lo bias o pr co@hrEsp| TR T eAbS: FAPPeBAEADH: B A4 % os

L ool o Lo boBbEHER e AL | hld SRR SOPRSLT sk
being provided with a recess in a surface thereof
(% 10 opposite said surface on which said second séroll wrap
is disposed and being further provided with a passage
opening into said recess and communicating with said
compression chamber;
means for ensuring concurrent rotation of said
15 scroll members;

a pressure plate disposed adjacent said recess
and secured to said first scroll member for rotation
therewj.th; and

sealing means in sliding engagement with opposing

20 walls of said recess and with said pressure plate;
said sealing means and said recess cooperating to at

least partially define a pressure chamber betwéen said

second scroll member and said pressure plate.

2. A co-rotational scroll apparatus as claimed in



—
osed to a selected pressure transmtted through a separate passage or
I"},E@i” ”‘!ﬂun]ents are replaced by 20 a piston elenent directly exposed
* H A re in the pressure chanbef> and acting in turn upon the
pressure’pl &te. The enbodi nents of the co-rotational scroll apparatus
provi de fl uttajpmesiur evieeaimg awe clofarsalel 2opposing nplalland is -
i nexpensively inplenented with a mini mum of machining and fabricatioRd by
nodi ficati oRLBFREALB-scroll elenment. It will also be appreciated that in
sone of the enbodinments, a configuration is provided which permts the
application of selective fluid 30 + pressure to the seal elenments. It
‘wi || be understopd that he, sealing neans slidingly engage with one of the
scrol | nenbrs aﬁd?&'§P§§§&PEQQeﬁﬁ?@ﬂ%u??&é€aﬁPsaﬁﬁ%ﬁiﬁ#@ﬁ%léﬂe secur ed
to the other,sgroll nber.. . .The sealing neaps in 35 cooperation with
t he one scr?&?lﬂeﬁbeggﬁfeﬁﬁa§Pe Qﬁaﬁqiﬁﬁﬂiaﬁgf?Pﬁpﬁ?B?e§§ﬁ;§ dfanmber
betw;en t he gﬁg roll menmber and the pressure plate, the pressure chanber
bei g in 15 5 hicaticon with a chanber C defined between the scrol
W aps. It wll be5 understood that in each of the enbodinments, a
fluid passage 158 fornming-an inlet to-the pressure chanber is radially
stationary pMth rgspgc : egd&%glnﬁgggr t kqugh t he
subj ect invgatiohﬁigslgoiatiag§§hpr1f1ga-| ”a4%§%£§§28%§?% gghpressor
20, it wllcpgigndouledhy appepeint eshidatlsddihes UBiceeh 1l NKembeen i s useful
in all applications of the co- I

furthe;-includes:a centrally disposed shaft and one or

each of-said opposing walls is non-concentric with ~/
10 respect to said shaft.

5. A co~-rotational scroll apparatus. as claimed in

claim 4, wherein said_:ecess.varies in width.

6. A co-rotational scroll apparatus as claimed in

any one of claims 1 -to 5, wherein said sealing means
15 is a generally H-shaped sealing element. . .

"

7. A co-rotational scroll apparatus as claimed in
any one of plaims:l_éo 6, wherein said sealing means
dividés_said pressure chamber into first and second
areas which are in flow communication through a vent

20 hole provided in said sealing means.



rotational scroll apparatus 20, with like inprovenent in perfo ,MHMIFHI""II””",
reducti on of expense. 15 Modi fications to the preferk

enbodi ments of the subject invention wll p arent to those skif Ied fn S

t he artvmthlnthe scope of the clains th fo * C L

CLAI MB: 1 1. C8, O A | Al oS Pbha APRRERNYS M 4982 hlalifed® C{xg' -

menber haV|ng an end ate and a scrol I'S di Spos

plate; ' B _anyaoiﬁcw St 2hd fraga 5, hamegalgas‘a&ﬁ@ leirﬁfq?@a%ro”

wrap which is disposed on a surface of safd en t sa| scrol T~ waps

cooperating to debmph%eeoEpfesstoeeamaeb&aenﬁaaﬂsﬁgge@dlﬁ%ﬁa dekdy at e
being provided with a recess in a surface thereof 10 opposite said

surface on whi chandi dbaga@ndrscedlidivgapehgadenantedritl ajendofurddiag
provided with a passage opening into said recess and conmuni cating with

sai d conpBessi onoppesiiewy walds dmt ®nsecond sealuelementoiddispused inid 15
scroll nmenbers; a pressure plate disposed adjacent said recess and secured
to said first scsaifl medess fand rioeing oint a2idinghengagemealti ng.thedise i n
sliding engagement w th opposing 20 wal s of said recess and with said
pressure plate; okhersofl saddnopposing ¥alds,csadd eddddng iengagenant east
partially define a pressure chanber between said second scroll member and

said pressure pl 8fe. the fArs§ rang i sesons.r Gealgpgdementss allawingin

movement of the sealing means in the direction of the

10 axeé of the scroll wraps.

9. A co-rotational scroll apparatus as claimed in
claim 8, wherein said second scroll member end plate
includes a r_espe_c_ti_ve seal retainer element séaced
apart from each said opposing wall to define a
15 respective seal chamber between the respective éeal

retainer element and wall.

10. A co-rotational scroll apparatus as claimed in

o claim 9, wherein said second scroll member end plate
includes a seal pressure passage which communicates

20 said compression chamber with the respective seal

chambers.

11. A co-rotational scroll apparatus as claimed in

claim 9, wherein said second scroll member end plate



i - JNnErein one of said opposing walls is circular. 3. A
Hlmﬂ"mtmmu“ Ilifscrol | apparatus as clained in claim2, wherein the other of °
*sal d topflosPng*wal s is 5 ci rcul ar.—4. A co-rotational scrdl
apparatus as clainmed in claim2 or 3, ?%%#iim said second scroll nenber

further include g central | &*s osed shaft and one or each of said
opposi ng malfgcig ﬁgnﬁc5ﬁ§éé9 1¥8,i§9p 4 Pressure pagsags gaFd t.\G A
-rotati Iy [ | ai m.4, . wherei id
Cori o5 i now A sealRUARey RexEeRbiRg | Frp ARl SIREERRRION i 1 any
f clai 5 LASald 3 i . _ i [
ﬁpghgpeg 2;a ?%Sbgfeﬁgnt$E$?QS§§ g3§§g%§?gog§§$§§£%ﬂ appgfa?ugeggrglayned

in any one of clainms 1 to 6, wherein said sealing neans-divides said
pressure chanber into first and second areas which are in flow

conmuni cati ofi2{ hr fUGH-F-ottioMAl scrépl ea?bﬂ*b@ﬁg idk s@14linedl ipg neans.

8. A co-rotational scroll apparatus as claimed in any one of clainms. 1 to
5, whgrein sahy 6géldHkHE PreceRiNg Tlhins, Whleredd salianppbsgugaosed in

said recess and being in sliding engagenent with one of said 5
opposi ng wal p¥atadinciadesdassubsthatdallyi planat porddich.r ecess and bei ng
I n sliding engagenent with the '

13. A co-rotational scroll apparatus as claimed in

any one of the preceding claims, further comprising N,

biasing means for biasing said sealing means toward

10 said pressure plate.

14. A co-rotational scroll apparatus as claimed in
claim 13, wherein said biasing means comprises a

spring.

15. A co-rotational scroll apparatus comprising:
15 a first scroll member having an end plate and a
scroll wrap.diépdsed on said end plate;
a second scroll member having an end plate and a
scroll wrap which is disposed on a surface of said end
plate, said scroll wraps cooperating to define a
20 compression chamber and Said secohd scroll end plate
being provided with a recess in a surface thereof and

having a shaft disposed centrally on said surface,



ot her of said opposing walls, said sliding engagenent of the mllmmﬂ"“"“Im“"l
second seal elenents allow ng novenent of the sealing neans

direction of the 10 axes of the scroll ps. 9. A co-rdtafional®
scroll apparatus as clainmed in claimS8, said second scroll nenber
end plate includes, a respective seal retalner el ement spaced apart from
each sai.d opposi fdifaiseqandcserRlh f!)d plat?%slpezemvéug@aercmmdeﬁt ween

t he regﬁectlve seal .retai ner elenment an 10. A co-rotational scrol
apparatus as claV PnHﬂ%%ea cmré}%*ém betwpansErdA racess and
plate includes a_se ressure assage whi ch comuni cates 20 sai d
conpr essi on chanﬁ@? RPERESAE Eﬁm§$§ﬂ%ﬂ chanbers. 11. A co- rotationa

and plate i nel udes "HaEs A | VASUERNT pREORT s EAT PR o REn <R

end plate i ncl udes seal
chanber egtendlnchBQEIE qpre55|on chanber to the respective seal
chanbers. A“CO-Tota |o scroII apparatus as clained in 5 any one
of the precedlng cl ai re I d

substantial ly planar ggr | on. ﬂi% iﬁé}b‘pr of a |eg‘rt1=gl gégrag?f;h%pe‘gl%é}tlus as
claimed in any ORgr@t LEfopichabon £hdidEspdded ey |3 1) il

means for biasing said sealing neans tomar sal d pressure plate. 14.

A co-rotational gfgoll apparatus as clained |n claim 13, wherein said
bi asi ng nmeans conprises a spring.

a piston element disposed in sald recess in

w 10 sliding engagement with said pressure plate element,
| said recess and piston element cooperating to define.

" a pressure chamber between said second scroll member

and said pressure plate element.

16. A co-rotational scroll apparatus as claimed in
15 claim 15, wherein said piston element comprises'two

legs for engaging said pressure plate element.

17. A co-~rotational scroll apparatus as claimed in
claim 15 or 16, further comprising biasing means
disposed in said recess for biasing said piston

20 element against said pressure plate'element.

18. A co-rotational scroll apparatus as claimed in
claim 15, 16 or 17, wherein said recess coﬁprises a

first and a second wall, said first and second walls



15 - P I onal scroll apparatus conprising: 15 a first
““| ﬂ Iimml-havi ng an end plate and a scroll wap di sposed on said end
a . nd scroll menber having plate and a scroll wdp which

i s di sposed on a surface of said end prate, said scroll waps cooperating
to define a 2Ring AFIHBSSI Célﬁ-{é@-;tf’f@ ' n ol I end pl ate

bei ng provi ded vm'gth a recessaﬁl{an .a surface t ereo%%‘%dgﬂiﬁhg a shaft e _
di sposed centrally on said surface, *C L M S said second scroll end
pl ate being further provided with a passage communi cati ng between said

recess and sabd CaEGSSotatidtdDescroRanappiraifd'r 489 cAaimda fy rotation

of said 5 scroll nmenbers; a pressure plate elenent rotatable with said
first scroll ciadmer 18pd 16 spasel7adj viseréin dighidCcestesandia RidHon el enent
di sposed in said recess in 10 "sliding engagenent with said pressure

pl at e el enentpnesntrier ecithanmegpexttortee lsadkdistaftper ating to define a
pressure chanber between said second scroll nenber and said pressure plate
el enent. 16. A co-rotational scroll apparatus as clainmed in 15 claim
15, wherein said piston el enent conprises two |egs for engaging said
pressBre pl a8-el dngor-rorationad ssixallompparatis comprisirgas clained in
claim 15 or 16, further conprising biasing peans di sposed in _said_ recess
for biasing said @ &FFHFEcroll Jumher BA¥IRG: asEiTst schgld snd e
I : -
el ement plate and a scroll wrap disposed on said end plate;
a second scroll member having an end plate and a o
scroll. wré.p disposed on said end plate, said scroll
10 | wraps cooperating to. def-ine a compression chamber,
said second scroll end plate. being provided with a
recess. in a surface thereof and having a shaft
disposed centrally on said surface, said recess having
a first wall and a second wall opposed to said first
15 wall with each said wall being radially spaced from
said shaft, said second scroll end plate being further
provided with a passage communicating between said
compression chamber and said recess;
means for ensuring concurrent rotation of said
20 scroll members;
drive means for driving one of said scroll
members;
a pressure plate el_eméht- disposed adjacent said

recess. and secured to said first scroll member; and




18. A co-rotational scroll apparatus as clained in claiml5, 1ﬁ' :

wherein said recess conprises a first and a second wall, said W”mllﬂ”ﬂm”m
second wal I:s being circular and concentric with said shaft. 19.¢ A » s &
co-rotational scroll apparatus as claimed TRfcdaim 15, 16 or 17, wherein
said retess is non- concentric with respect to said shaft. 5 20. A

co-rotational scroll spmeating clemdnt g sealiing eagagememtniwéthhaaidg a
first séroll end | ate and a scroll wap disposed on said end plate; a
second scroll ne sthant EeserG Wl bs canddin stiding engagementswithn
said end plate, said_ scroll 10 wraps cooperating to define a

conpressi on chantf#id sRr@ss¥EendPLatke| [elanenty ssaid keerser @nddesaddth a
recess in a surface thereqf and having a,shaft disposed centrally on said

surface said re irgi sdepent scopreraking, SecAfd warstoppRrEdaldysai d

first 15 wal | with each said wall being.radially spaced from said
shaft, said secorﬂf\%ﬂ%l? %ﬁﬁsﬁu&?ecbépﬁﬁrf &e’bﬁiﬁ%e%eﬁﬁ"? $cpilage
comuni cati ng be |.d. C | and said recess; neans for
ensuring concurrin%%'fgé’fl%ng%fégé’?%g%fgaﬁ?gé@ﬁ#m%@ﬁber s; drive means
for driving one of said scroll nenbers; a pressure plate el enment disposed
adj acent said recess and secured to said first scroll nenber; and

21. A co-rotational scroll apparatus as claimed in
cla._i.m- 20, further comprising means for biasing said

sealing”elemeht toward said” pressure plate element.

10 22. A co-rotational scroll apparatus as claimed in
claim 20 or 21, wherein said sealing element is
generally H-shaped.

23. A co~rotational scroll apparatus comprising:.
a first scroll member having an end plate and a

15 scroll wrap disposed on said end plate;

| a second scroll member having an end plate and a

scroll wrap disposed on said end plate, said scroll
wraps cooperating to define a compression chainber,
said second scroll end plate being provided with a
20 recess in a surface thereof from which surface a
centrally disposed shaft extends, said recess having
a first wall and a second wall, each said wall being

radially spaced from said shaft, said second scroll



ulma sealing elenment in sealing engagenent with said first and
H“ml(“m‘“m@um ad in sliding engagenent with said pressure plate el enent; .
* s&i direles$s ahd said sealing el enent fcgbﬂer ating to at |east partitally 5
define a pressure chanber between said second scroll nenber and said

pressure pl e t. -cotati .scrol | .apparatus_as_clainkd in
cl aim 20, f%h%hekigg%prf%%’ﬁ m%gﬁé‘g or §?§&P‘§édsaﬁl€§eaﬂ r%a%sf%%nt tw@nar d
sai d pr'essur%{ﬁ- I ) ; -r [ opalg scr appar at us
as clainmed ien cl all%ggO or 1,%%%?%%55 séeigl -i%aﬁ%*%orren éi sé)égie%er ally

H shaped. 23eac@gad-rotational scroll apparatus conprising: a first scroll
menber having an end plate and a 15 scroll wap disposed on said end

plate; a second waapld FEFLEHSEFNNGI cBhdihdltl BofAHianS &0l da i AP
di sposed on said end plate, said scroll waps cooperating to define a

conpsessi on sefalile mentsdxts ;second scroll end plate being provided with a 20
recess in a surface thereof fromwhich surface a centrally di sposed shaft
extends, said redrdivehameansa forstrotdtimgnd cneseotndsaddl ,sersll sai d wal |
being radially spaced - fromsaid shaft, said second scroll 37 end plate
bei ng furthamembers;ded with a passage extending from said conpression
chanber to said recess; neans for ensuring concurrent rotation of said 5
scrol|l nmenbers; a pressure plate element dis_posed adjacent said
 recess and secured to said first scroll member;

10 an inner seal ring member disposed in said
recess, said inner seal ring member being in axial
sliding engagement with said first wall and in sliding
engagement with said pressure _plai_:é element; and

an. outer seal ring member _disposed-r in said

15 recess, said outer seal ring member being in axial
sliding engagement with said second wall a_nd- in
sliding engagement with said pressure plate; said
inner and outer seal ring members, said recess and
said pressure plate element coo_pe_rati_ng_.' to define a

20 pressure chamber in flow communication with said.

compression chamber.

24. A co-rotational 'scroll apparatus as claimed in
claim 23, wherein said inner seal ring member
comprises a channel and a seal. 'disposed in said

25 channel for sliding gngagement with said first wall.



drive neans for rotating one of said scroll nenbers; a press

el enent di sposed adjacent said recess and secured to said f|r nlnum"""m"l"l
menber; 10- an inner seal ring nenbe i sposed in satd avecesy, s
said inner seal ring nenber being in axralfiféﬁrng engagenent with sald

first wall. and in sliding engagenent with said pressure plate el enment; and

an outer seal ri QP -merfbefouropatianaln ssxiad 1 ;apparatugess, Glaimesitin seal
ring nefber bei ng |n axi al sliding _engagenment with said second wall and in
slidi ng engageneflad® R3aPY PhesNhargimisaid sputennseadndring crember ring
menbers ,. said recess, and saldggres ure &)ate el ement, cooperating to

define a 20 ORI RS o nFBRNNEL {2RY, BdmAfdk afispofed, ipi gsaid
conpressi on cha CO- ro ational scrol aratus as cl |ned in
claim 23, wher &?ﬁ?mké 0“;A 1%%5““&%"?@% %H% ¥khnel

and a seal disposed in said 25 channel for sliding engagerrent wth
sai d first wal | . | 25. A co-rotational scroll apparatus as clai med in

| ai m 23 24, d
2 Seal di Shosed e saiti SRshaft fonaEiacneld, THREA TR AL R,
wall. S 26. cyhi0-bg!alsgnaly S350 | e APBRA! s gﬁrgperaeansclew 23,

24 or 25, further conpri si'ng nmeans bl asi ng sar I'nner Tring seal nenber

tC F\g/?;rgds?ln d prespiakitg! ¥a8E M hher? rifigCOsbal Al heRBLrSCEShAraPPSg PG US as

pressure plate element.

27. A co-rotational scroll apbaratus. as claimed in
10 any one of claims 23 to 26, further comprising means
for biasing said outer ring seal member toward said

pressure plate element.

28. A co-rotational scroll apparatus as claimed in
any one of claims 23 to 27, wherein said recess is

15 non-concentric with respect to said shaft.

29. A co-rotational scroll apparatus as claimed in.
any one of claims 23 to 28, wherein the width of said

' recess varies.

30. A co-rotational scroll apparatus comprising:
20 a first and a second scroll member, each of said

scroll members having an end plate and a scroll wrap



10 any one of clains 23 to 26, further conprising nmeans for biasing
i [ seal nenber toward said pressure plate elenent. 28. A
”“ﬂmmu'mmmﬂmgcroll apparatus as cl aigj n any one of clains 23°to 27,

* wiier &éi n"sat d Yecess is 15 non-conéemric with respect to said shaft.
29. A co-rotati . _SC s. as. clai Iin.any one of cl.gins .23 to
28, wherein ?%{éggma%iflﬁ %?L’Jga%g?éegégs°€asra|-lé§:er}%;pla edo?'lad'(t:aalslcgﬁ&li SCe |
apparatus c LSi hgq $ g d s oAb WS a_sero rql nber; each
of "aai d scr of FopEbatePhitting withienkhobeRls, 2a3Ta0RgE QoroTiT "
S 1 Sxtendbigel RayeRg Sidiciel SRS Wty A G Yladops
interfitting mﬁth-eaphggﬁher,'said first sé?ngEhg%%g?'.av%ﬁgﬁao rive shaft
extendi ng frogxt&fapreceioppds P tHalsi WYY wnlitd ada Eepdrwhi ch said
scroll 5 + wap extends and a passage extending through said drive shaft
for dsschar gwpgpf lesttbridsomahat Ve epastiades cegtbndings tHtbwgh dsageond scrol |
menber being provided with a recess in the side of its end plate opposite
the side frodritecishafitd fmr olischapgingefdnidl Erom betweehesaiidg neans

for supporting said first and second scroll nenbers; means for |inking
said scrol | screlkberwrapsr apghceridnt secondi sorokhnmeniwer i being sai d
first scroll nmenber, which 15 means conprises a pressure biasing

surface; andprewided wikhs aorecessciy Shepside afh ksl end pAg&genent with
said second gg;ragls.litge tnl?grsfged f;gixiz Cilhich, said scroll wrap extends;
10 bearing means for supporting said first and )
second scroll members; _
o means for 1linking said _scr_oli..-_ members for
co_ncurfent rotation; |
means, carried by said first scroll member, which
15 means comprises a pressure hiasinq surface; ,_and
sealing means operafivel_y diSpgsed; in seaiing _
engﬁgement with said second scrbll ‘member and. said
pressure biasing- _sui'face to in cooperation with said
second.scroli_. member and said pressure b_'i__a"sing surface
20  define a pressure chamber in _.flo'w;___ communication with.
said x-:jecess,. said reéess being provided with an inlet
opening for receiving a fluid under preésure. to act
concurrently against said pressure biasing surface and
said second scro_ll member so as to bias. said second

25 scroll member toward said first scroll member, wherein

in use. of the apparatus, s.aj.:d_ inlet. is radially



pressure biasing surface to in cooperation with said second

and sai d pressure biasing surface 20 define a pressure Emlulmmmmll
comuni catiron with said recess, said recess, bei provi ded with @n Yy nltet s+
opening for receiving a fluid under pressur ct concurrently against

sai d pr&ssure biasing surface and said second scroll nenber so as to bias
said second 25  statioparynwiitdr respeat £o &Fid seaking Imemmder, wherein

in use.” of the apparatus, said inlet.. is radially

1111121121121111111211111111 C L M S stationary with respect to

said sealing nmeang. 31, A co-rotational scroll apparatus as clainmed in
cl ai m 30, wher ei n3daj dAsERTERFAEANA Y| §FERLLs APPayAEIs ras cRiabBed b a
first area adj acegiasai second sgroll nenber and a_second area

d
adj acent said preSs@i® b?‘isi ﬁ’&%&r’@acﬁa_" 2.59_936‘61‘5 oBgAPGnAL1Etdes| said
neb portion. 10 Pregsure, haphen TEnes "ot rSE ards [Sifacay Tl
| ai m 32, [ ' I ] | I t
hoe. 34, X co-roFSEPRASEArkRy R il £ BRbedSaftn BRIRRES Sla
wherein said web ggégkggehgg_agigbr Laseale facing said second scroll

menber and a surfac acing sai d-pressure biasing surface. 35. A
co-rotational scroll apparatus as clained in any one of clains 30 to 34,
wherein said sealing nmeans is a one piece seal elenent.

32. A co-rotational scroll apparatus as claimed in
Y claim 31, wherein said sealing means has a central web
portion.

10 33. A co-rotational scroll apparatus as claimed in
claim 32, wherein said central web portion comprises

at least one vent hole.

34. A co-~-rotational scroll apparatus as claimed in
claim 32 or 33, wherein said web portion has a surface
15 facing said second scroll member and a surface facing

said pressure biasing surface.
35. A co-rotational scroll apparatus as claimed in
any one of claims 30 to 34, wherein said sealing means

is a one piece seal element.

20 36. A co-rotational scroll apparatus as claimed in



e-rotational scroll apparatus as clainmed in any one of

mhereln sai d sealing neans has four sealing surfaces. 37.
”ﬁ“’jm "!E scrol |l apparatus. as alaijyred in claim36, wherein two of
alc
38.

g surfaces 5 - cont’att? said pressure biasing surface
A co-ro |99§I | Al a Is re|n~sa|d
recess has éﬁ% é?“ﬂa §§h§§ ?htﬁé gf%%%gt%oggghgawﬁap eal i ng
surfaces, §e§$§r ?aggggsghgfheggr wal | and the 10 ot her sea S
agai nst sa| out er - ) co-rofational scroll apparatus as cl ai med

in any one of clains 30 to 38, wherein said sealing neans is fabricated
froma conpliant material. 40. A co-rotational scroll apparatus as clained
in 15 c32l M A3Ro~-réftatiohalsaddkoEEahpplratianas WIRIh&ESihnt egral .
bi asi ng neans. for biasing said sealing neans toward said pressure plate.
41. A co-rotbaimnab,swheieispperat of said ifoury sewlimgeshesscag scrol |

wraps secured to respectlve end 20 - plates, a pressure plate secured to
one énd pl ateontaictli spbdeprespurset biasiagd sapfaed.f r om t he ot her end *
C L M S plate outwardly of the scroll waps, and sealing neans in

sliding engagenent with said other end plate and said pressure plate and
defining at |east partially pressure chanber neans between said other end
plate 38. A co-rotational scroll apparatus as claimed in
claim 37, whe:ein said :ecess_has.inner and outer
walls and of the other two of said four sealing U

surfaces, one seals against said inner wall and the

10 other seals against said outer wall.

39. A co-rotational scroll apparatus as claimed in
any one of claims 30 to 38, wherein said sealing means

is fabricated from a compliant material.

40. A co-rotational scroll apparatus as claimed in
15 claim 30, wherein said sealing means comprises
integral biasing means for biasing said sealing means

toward said pressure plate.

41. A co—rotational scroll apparatus comprising two
interleaving scroll wraps secured to respective end
20 plates, a pressure plate secured to one end plate and

disposed opposite to and spaced from the other end



]

5 and said pressure plate, said sliding engagene
enrd plate all owi ng novenent- of said sealing neans rel
end plate i-n the direction of the axes of said scroll
pl ate conprising an aperture for dischargi hgp.Pluid 10
chanber ~neans defined between said scroll waps, said

o S

from conpressi on
ot her end pl ate being

provided with pagdate mnhardly ofe thasseyoldf wiapsd andrsealing amanssi on
chanber—nmeans to said pressure chanber neans to urge the pressure plate and
sai d other end 15n sli¢ingcengagemedsi ¥ifds Sajid nether cengr pdiatg andnl et
to said pressure chanber means which in use of the apparatus maintains a

fixed radial posiSdish BresspEeppdatey and fAekining

afeasty pagkiakly he

co-rotational scroll apparatus, 20 sybstanti al | astnerei n descri bed
JTEARR HRE a’s

with reference t PESREHER FRARNEH

5

10

15

20

ween sa er end plate
and said pressure plate, said sliding engagement with
said other end plate allowing movement of said sealing
means relative to said other end plate in the
direction of the axeé of said scroll wraps, said one
end plate comprising an aperture for discharging fluid
from compression chamber means defined between said
scroll wraps, said other end plate being provided with
passage means for the passage of fluid from said
compression chamber means to said pressure chamber
means to urge the pressure plate and said other end
plate apart, said passage means comprising aﬂ inlet to
said pressure chamber méans which in use of the

apparatus maintains a fixed radial position with

respect to said sealing means.

42. Any of the co-rotational scroll apparatus
substantially as herein described with reference to

the accompanying drawings.




