1 SCROLL APPARATUS*W TH ENHANCED -LUBRI CANT FLOW The i nventi on rgi iaéi
the lubrication of co- rotational scroll apparatus and parti cul éﬁ' 05'

mot exclusively, to the lubrication of the s¢roll waps of 5 such .
apparatus. Scroll apparatus for fluid conpreSsion: or ~expansion are
typically conprised of ,,..g HPEbBRARS vt - by ¢ pRdal

waps which are generate S respeciive EVEIH Tve 10

involute wrap is nount eﬁh&péﬁ"&ﬁ'téﬁ’a‘ [ﬂ%%(ﬁ%é@% %‘%‘b"’eﬁ%"p&%&f nco-
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wrap. ach scro a e suLfaces adj.Qi n_in noyin
line contact, or ﬁggﬁ' %&Pfﬁég to ﬁef garcio %5&5"]&({1 ¥haPg: ﬁé k
respective Scroll eneh app’amalh:us.pl urality of novi ng chanbers Dependl ng

upon the rel ative orbi t§L:r %‘%Ialtgl& crobl WedR§ . r%ﬂ?; |nter| or

from-the radial exterior scro wraps to th
ends of the 20 . expengnpnvwa@@s #mlwhln Genpréssdonf fewomaﬁt@némg

radially interior sﬁ@eehftl&snr;esmdwc:écrQbhraaaps pid UivhEatpangian.
The scroll waps, to acconplish the formation of the ch? &rsfgare

rel ati ve orbital nﬂPFGFaE?da POYE RespeFtIVenRXRScons §Pe°g1"?he
scro: : s toagon-rot ahvenaltgr Wrap \is mwunted upon ganesrd platei ghdshas a
scrol | .wrap generati,on an Q i Q r n

such as US Patent UpotRd, 3 Yorllae O BRI T [ LEn PEAE B
devel op co- 30 pﬂ.atat|oflaltheorotheapme%pesthQUGFraé-ﬁarurm-proﬁaebs
for concurrent rot aoq]t {;p0-0f u?%@rsﬁéé"hm%dﬁ ¥i%n a@§biat iﬁX' S

generate the reqU|S|te orDi t tion between the respect|v Scroll _wrap
eI nent s. Howev@OVingpsiingon@eRERgE) y XAt onta "-g'@r &

apparatus §g date Bargaeednd¥f the dtnéF respective scroll wrap to form
a plurallty 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 rad:l.ally interior ends of the
20 scroll wraps for fluid compression, or from the
‘radially interior end of the respective scroll wraps
for fluid expans:.on. The scroll wraps, to accomplish
the formation of the chambers, are put in relative
orbital motion by a drive mechanism which constrains
25 ‘the scrolls to non-rotational relative motion. The
general principles of scroll wrap generat:.on and
operation are discussed in numerous patents, such as
US Patent Number 801, 182.

Numerous attempts have been made to develop co-
. 30 rctafional scroll appai:atus.’ ‘Such épparatus provides
for concurrent rotary motion of both scroll wraps on
parallel,_ offset axis to generate the requisite
orbital motion between the respéctive scroll wrap
~ elements. However, most commercially successful

35 scro_il apparatus to date have been of the fixed



2 scroll-orbiting scrol | type due - to various di ffrcultles I n

achi eving success with co-rotating scroll apparatus. Typically, a nunber
of rotary bearings are 5 required-in a co-rotational scroll :
apparatus, which decreases the reli abi 12ty and efficiency of the

machi ne. Furtherrm ical co-rotating scrall appar atus- have
required a thr &% ?%b“' Fng & Bﬂ ach® ¥%et he 9% of [tnd YAGHQUS t o _
‘prevent -axi al s:txﬁficti])ties Jsepachievﬂmgt fsmcsssstamthaléd-rdﬁmﬁj ng the
power requireng %ﬁpﬁ ggﬁpéne as well as substantially reducing thes -
reliability of e Tac N -addition to the energy consuned by Tthe
addi ti onal bearing sTypPicellYypi@alhymberxindof f Ixdtamys bearimgmincamad in

the vicigity ofyddiei$6d0khs 4 scoim%oﬁgltgeraﬂol 5#'3{%% acenc[q{tthe L

scrolls have been"rotating for ﬁerlo tine

scrol |'s devel ofieGraafesi ngher abilisy fandy reRfirieRayid afe the i phery

of .the scrolls washine! hermw&fh the Giypical doddo Rty scroll S

presents a substantla{ ficult W];.I. th SCr ”b re contained in

B hel| “or enc aRppEatud, bavE crplutlEl b EneReR bel¥ T o ind, SRR qua o

| ubri cant fI ow e&mlmugfl the scroll endplates tm-pmmn‘brmua;brsdﬂoll

appar at 44§ n u i GRla nd a| r
sleeparat ?ﬁapggg%t %@%ﬁt%ﬁef fﬂc@éasﬂ\& e Ip&?bxa

condltlonlng,. SCr 0 a gas- conpressor
cl osed circui tre@}gmn‘iﬁb?fcﬁbﬁoﬂaﬁhlpﬁe aéoﬂﬁﬁ]éss%ﬁ 5‘#3%%%%% | s

typically aCCO%d&@ﬁngUhérﬁélﬂaﬂﬂlﬂt USE | €RE! mdEh She 30 is mscible

t

in the gas to gsse circulating all or- ortiqQn of this,_
| ubricant in the cl o%’éd n@él‘%h‘?n "‘?‘ﬁe %‘F?ec? I ( CWRFTRE u&’a\‘( fiel dy

is to pr.ecipi taacmihisnansméﬂmﬂgjbsurﬂatesuttyﬁ:.datnlgafpuhdav|mid
ef f ect 'i/§| y no é#@&ﬁ&a&ﬁdai’ﬁ'éﬁ?'&éf’mty of the scrolls is "fanned"
by the scroll members. After the scrolls have been
rotating for a period o_f time, the fluid adjacent the
scrolls develops a -swir;‘-lihqi'ot centrifugal flow field
around the periphery of the s'crcli_'s due to ‘the motion
20 - of the 'scroll members." 'i'his' pre’sents a ‘substantial
"dlff:.culty when the scroll ‘members are contained in a
shell or enclosure, with respect to obtalm.ng and
controlling’ adeqﬁate lubricant flow through the scroll
wraps of a. co-rotational scroll apparatus.-
25 ~ In many appl:.cat:.ons such - as refrigeration and

air- condition:l.ng,_ the scroll apparatus_ is employed as u

a gas compressor - in a ’clos_e'd circuit systen.
‘Lubrication of the compressor in ‘such systems is

. typically accomplished by prov1d1ng a lubricant which

- 30 - is miscible in the gas. to ‘be- compressed, and
' c1rculat1ng all or a portion- of thJ.s lubricant in the

. closed system. The effect of - the centrlfugal flow

field is to-precipitate this miscible lubricant out of

“the gas, leaving effectively no lubricant available to

35 flow through the scroll wraps of the scroll apparatus
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35 fl ow t'hrdugh the scroll waps of the scroll apparatus 3 and
filling the container in which the scrolls rotate with lubricant. This
Lubricant accunulating in the container alsostends to be swirled by the
scrolls, requiring additional energy. input t3 the scrolls. 5

_ In
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t he bearings supporting_t ment s ubrican
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formng, in use ofg hehaolubncamarﬁdiﬁmlmo@li@rﬂ?é eéah%ﬁr@s gtosed
first chanber there etween, sajd second scrall er |ate defining a

| ubri cant passage ﬁ&OWﬁgfHHmOEFPePePﬁngﬁmPSEﬁﬁthBngo% trated jthemst
charmber; tuwpe neans i nanf ecmramntmt ifnventibn isi ¢to2provide ubreoant

passage and arranged,t i cant d f th

for delivery to saFﬂtPngBPE nt ‘iﬁéﬁag?ppgﬁalt%a?sn gﬁf?gtgt §°ﬁgg§%i‘%a(st
and second scrol| effikeetive3and adequateTiffidowno€nlubnicantd iﬁandﬁsdad-
scrol | apparatus compri gbR8ra3ngl§ | efie’ | 1hYentiSnCt pPBvRABSSUAS BEELLEN

a
_ QJ apparatus comprising:

15 ‘a first scroll member hav1ng an end plate and a -
scroll wrap dlsposed on sald end plate;

a second scroll member having an end plate and a
scroll wrap. dispoSed thereon, said scroll wraps being
cooperably arranged for forming, in use of the

20 - apparatus, an alternately open and closed first
chamber therebetween, said second scroll member end
plate defining a lubricant passage having an outlet in
flow communication with said first chamber;

_ _ tube means in flow communication with said

25 lubricant passage and arranged-to pick-up lubricant,

IKJ ' ' in said use of the apparatus, for delivery to said
' lubricant passage; and : :
means for rotatlng said first and second scroll
members. ' . ' o
30 The invention also includes a scroll apparatus .
comprising:
, a shell defining a suction pressure portion and

a sump; .

a first scroll member disposed in said suction
35  .pressure portion, said first scroll member having an



a sunp; a first scroll nenber disposed in said suction 85 * * pressure
‘portion, said first scroll nmenber having an end plate having a shaft and
an oppositely directed scroll wap dlsposed ‘thereon scroll nenber having
an a second scrol|l nepber disposed in said suction pressure portion, said
second scroll ne ing ap _end pl ate having a shaft .and an .oppositely
directed 5 seé?‘ﬁlll"f% gﬁ?’%ﬁgséd %tecﬂf‘dsﬁpd°§EP§F-FeMa§1§9ﬁ¥gdi n
i nterl eavi ng engayeiantwiay diemusead|thdwdsnng, in:first chanber
t her ebet ween, said sec picatign.,wi.th,said first ;
chanber; a |ubri cant %plé% 4 %ér%f?bﬁe%%e%ﬁpﬂsggcbﬂdsﬁ 5?&91%nb\éfr
for pi cki ng up  IRRessuNe mcma,l dadidnsenuhd] @drodli m'@mhert hasrdln@ lawbr i cant
passage: ghear i NGrge £0 naot YA ngy'S mber
et pasiag g’ LrattPilld dn BbfontERly s Bifect

and said second scr neans. f or conc aid

first and 20 SCERdo W%P&ﬁpmm ﬁ@ﬁ‘od-llsmpﬂ bsesxqa
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shaft and an opposl tu%liycaq:lion With Baid £irst chamber

scrol | waps belSH® <

a lubricant pickup tube affixed to said second
15 scroll member for picking up lubricant from said sump
" and _delivering: J.t to said lubricant passage.
bearing means for rotatably supporting said first
scroll member and said second scroll member, and
means for conourrently rotating said first and
20 second scroll members. o
The invention also 1ncludes a scroll compressor
apparatus’ comprising- - :
'a hermetic shell defining a suction pressure
portion, a discharge pressure portion and a sump in
25 ~ said suction pressure portion; '

- a first scroll member disposed 1n said suction - U

pressure portion, said first scroll nember having an
end plate having a shaft and an oppositely directed
scroll wrap disposed thereon, said first scroll member
30 compris1ng a lubricant passage hav1ng an outlet -
defined in said end plate; S '

a second scroll member disposed in said suction
pressure portion,_said_second scroll member having an
end plate having a shaft and an oppositely directed

35 scroll wrap disposed thereon;-said3scroll'wraps being

scroll. wrap d| sposed t hereon, said

e



5 in interleaving ehgayement for cooperably fornming in use of the _
apparatus, an alternately open and cl osed first chanber, said chanber
rei ng in . flow conmunication with said outlet; 5 pi ckup tube
means cooperating with said lubricant passage to define a flow path between

said sunp and said t ar | ESPHY [ ﬁhféﬁ t A :
supporting said fi_ris&%j ié*;%ers%cond scéF('g? mﬁgr?%éﬂrgﬁv'ﬂ%e%lﬁg’ f_lonr

| ubricating said fi%%8 Shdtlec8RRazatys, Apnidterdately opems anshElosed or
drivegly connect edeimstsai celedmibér pf té@id i r séhambbad | BudiRy  Ofn I Ot@ildu
said first scroll n%%é% %nd. 15 . . rregfs Jfor concurrently
rotating said sec FEATIR BEER (PR HA sQFELeFi st scrol | member. The.

i nvention fusther includeickup dfubemeansocosperatihgrwithi i ilpricant
refrigerant in clo n :L.an,. t \ L Si NQs 220" :

a condenser for co%%ésﬁg ?gf ra:égé?l%ntfa t%ﬁ‘?qﬁ%gﬂ} ggﬁééﬁ Q%?(’Sa%%‘lmgn and
device for recei A ouele®li refrigerant fromsaid condenser and

expandi ng said refriger apéspedtive bearinghednaPLbA  Bt{tdbIP SRiphditin
refrigerant froms xggny on devi ce and evapor at I?rl‘%?t he ref rigerant %o

aid e
vapour form and a S¥r % IR seCAnd FLEPLY (PeReYR7 £ r om t he evapor at or
and conpressd ng and sendhegns heforef Muperivatily saidt of iket c sk nsWcoridi d |

bor Tl on: & di sthar gy didBor g GRLAREE Sl 00 (00 0! Fon pressure.
portion; - a motor driveably connected to said shaft of the
first scroll member for rotating said first scroll
15 member; and | _
15 - means for concurrently rotating said second
| scroll member with said £irst scroll member. _
| The invention further includes a refrigeration
system for circulating refrigerant in closed loop
' connection, the system comprising: ' '
20  a condenser for condensing refrigerant to liquid
fdrm;
an expansion device ~ for receiving 1liquid
refrigerant from said condenser and expanding said
refrigerant; _
25 - . an evaporator for receiving refrigerant from said
\\:{ expansion device and evaporating the fefrigerant to

- vapour form; and _

a compressor for receiving refrigerant from the
evaporator and compressing and sendinq' the refrigerant
30 . to the condenser, said compressor comprising:

' | a hermetic shell defining a suction pressure
portion, a discharge pressure portion and a sump
in said suction pressure portion;

. a first scroll member disposed in said
35 su'ction_ pressure portion, said first scroll



a first scroll nenber disposed in said 35 suctioh * pressure
portion, said first scroll 6 nmenber having an end plate having a

shaft and an oppositely directed scroll wap disposed thereon, said first
scrol | member defining a |ubricant passag® 5 ' . a second

scrol | menber disposed.in said .suction essure port.i on, said . second
scrol | menber havi ng%a%ﬂ"bﬁdéﬁv TViTg 28 Paa'&a‘%ﬁééﬁﬁ oA a1 ect ed
scrol | . wrap di sposed appesddielys digrectedostrold apsap@imposed therebhgavi ng
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al t er nat el
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engagementi d Opif & Mdddho11" L e [ egs e
y open and cllosedl%lgf'st cﬁa%oe#éfﬁ%etg%?%g‘g‘% és;iﬁ‘arigﬁg%er%_
fl ow commPASERI®N with said | ubricant passage defined in said

first scroll nmenmber; 15 a second scrélikwierbeie geapssed f{WVWsaid g
comuni cation with said_ l.ubricant ég%ssaﬂgﬁgmd sai d sunp; bearing neans for
Presss®  HeRb

rotatably supporting Gt

supporting said 20 member hasdrmcrs@nd Iplatddavimepns shaft ahd aal i ng

sai d second scroll . 4l I ns . ! My i veabl.y connected to
said first scroll nen%gséﬁ% P%ﬁ?%tgétlsggg%g‘gpisécd _(?%e&)tgere‘m' scrol |
member concurrent|y Waid sas¢roildst wrapsi neeirg. T i dnhexileavingo @
includegega co-rotati @?@aﬁﬂé&iﬂ-fWQoﬁﬂ?ﬁ,aﬂﬂﬂiﬁ‘& ‘ﬁfé?gﬁpﬁ'&gﬁbﬂon 1S

made for |
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appar at us
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35

ubricant flow through the |en of_ the scroll, wr aps by
there beindr BHFEERALELE RBER A hcifsede birsh chapher
pi cks-up | WhdrebEtween, - said’ chamber -being in flow
'~ _communication with Said lubricant passage defined
in said first "scroll_memb_e;‘;'---- o
o pickup tube means in_"fiow‘ communication with
‘said lubricant passage '"-ahd“ said sump; '
" bearing means._' for 'rot"&ﬁahly{ supporting said
first scroll member; e |
h_earirig-" means for rotatably supporting said
second scroll member; R ' |
means for 'lnbricating_ .said second scroll
member bearing means; and |
. a motor" driveably connected to said first
scroll member shaft for fotating ‘said second
scroll member concurrently with said £irst scroll
member. o - U
The :invention also includes: a co-rotational
scroll-type fluid apparatus wherein provision is made
for lubricant flow through the length of the scroll
wraps by virtue of there being provided tube means
which in operation of the a’ppafatus picks-up lubricant
for _deliver‘y to a lubricant outlet arranged for
introducing said lubricant into the region where the
;scr_'oll' wraps  in said operation cooperate to define an
initial fluid-transfer chamber. |
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for delivery. to a l'ubrlicant outl et arranged for introducing said |ubricant
into the region where the scroll waps in said operation cooperate to
define an 35 initial fluid-transfer charrlger. 7 In order that . the
invention may be well understood, sone enbodi ments thereof, vvhi ch are

gi ven by way of exanpl exgnl xn.-daz“ mbetﬁascrm%ﬂt%hh 5.%&;‘ yhe
u IS 0SS- sec

acconpanyi ng draw | onal

n
view of a co- rot aFgaﬁE S’Waol F°§ﬁp§?§9§§mepit§ugéeie‘?§r awhighnarecgiven
r epae'ﬁgnt ation of bycbmmﬁobﬁl éﬁambl&yfﬁrﬂm sm;lblnsnawr ol It ivEn OGifh'
condi tioning system.in_whic o-rotationa ratus can
be used; Figure 3 P?*SﬁeEﬁFaFé %t ag~omp ﬁthPgn%b?‘wﬁpgﬁr'eli‘; "'Si’ﬁgre 4is a
partial croSs-sectional Figuweofl a ifsi r at ctessrsectiomibodiewntodf al heo=
co-rotational 15 t e 5is a partial

rota?.%ﬂ%b. 8epdhd!l & 2 Pa%h% 7

cross-sectional viéw of a co-rotatio apparat us show ng features
whi ch can be incor por at EdgWkeh 2 hdfenBodsahematic mepneserdagions: of) a

Figure 6 is a partpibsgfoeire@dt eyditeti %dﬁ a”s%%@k?&éﬁﬁ@éﬁV& air
enmbodi nrent of the co-r.Q onal scroll u ur e sho
Ubri cant i ckup.  GIBALELGALBSCEYSHGMs 1 BALER EhBr POSHELAFLRNRL BECLDS
Figure 6C sbows yeappagakas cahr beanbepj ckup tube; Fi gure 7 is a partial
Which can be | ncor RW a1 ERofifel % fe SR enifide Y 7 BactioH B2 PEgiHLcs
’
Figure 4 is a partial 'cross-sectional view of a
first alternative embodiment of the co-rotational
15 - scroll apparatus; '
' Figure 5 is a partiai cross-sectional view of a
co-rotational scroll apparatus showing features which
can be incorporated_ with the embodiments of Figures 6
-and 8; |
20 ' : F:Lgure 6 is a partial cross~sectional view of a
second alternative embodiment of the co-rotational
scroll apparatus; _
Figure 6_A' shows a lubricant pickup tube;
_ Figure 6B shows another lubricant pickup tube;
25 Figure 6C. shows yet anét_her lubricant pickup
\_s tube; ' '
Figure 7 is a partial cross-sectional view of a
co-rotational scroll apparatus showing features which
_ can be incorporated with the embodiments of Figures 6
- 30 and 8; | . :
| Figure 8 is a partial cross-sectional view of a
third alternative embodiment of the co-rotational
scroll apparatus; _
Figure 9 is a partial cross-sectional view of a
35 fourth alternative embodiment of the co-rotational
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* 30 and 8; Figure 8 is a partial cross-sectional view of a third
alternative enbodi nent of the co-rotational scroll apparatus; Figure 9 is a

partial cross-sectional ‘view of a 35 : IJéourt h al ternative enbodinent of
the co-rotational = 8 scr oII appar atus; Flgure 10 shows a cross-sectional
vi ew taken al on cﬁf’ﬁb .10-10 of . Figure 5 wth the preferred
di sposi ti on of the rlcant assage outlets 5 g hlghllghted t her eon;

Figure 11 is a cross-EX¥end0 veBaWEaln CxOSSTSestionall i vibew 1-takest

Fi ?:the 4hvm thlh t?? Leééwh&hs%él oro-105 6fle Fiddﬁfléchwt mﬁﬁﬁlsaafed
outlets hig |g e er eop; _ an ure s an enlarge
partial cross-sd®® ‘g'ﬁ\ﬁaﬂs%ﬂq et EPFe}HE’Fg € RARFags cuklets co-

rotati onag scrolnlqtpl:mglated; therseow} | -t ype fluid transfer apparatus. havi ng

co- rotational scroll r sho a l croll
conpressor assenbly Z%IE'H)? f%hgsdgsg?f’ged en%&gnﬁ& %ré.ew %@kﬂ‘r aiong
apparatus is a IRe¢lion 3ing |1kokbr ofsFigure sl withd thei pmeferzestabl y

referred to as a3 £ sicpppar gfIS ¢heds ngggggﬁgsor ﬁég,{@l yogﬁ‘:léttsv"' I,
however, be readl% Bﬁarent to those skilled 20 P he art that the

scrol | apparat ud® tRa thereans 39 d punp or expander. Additional Y,
it will b understoodridwmie tiz fran leripnayed partdal wrodss-sEctivhdler netic

type. Referring to F| res r&S3 S 'y 20

i ncl udes a her rre‘f*%ws Z%lﬁgg %fg%rt?p ﬁﬁ'F’PESB‘PPFon°aé4€H§ 1Sher

shel | portion Z&Qtatmml\tsGtOkheappwtusn ext endi ng between the upper:
' - A scroll-type fluid transfer apparatus having co-

' rotational scroll. members is shown in Figure 1 as a o/

15 scroll compressor assembly 20.. ' In the described
embodiments; the scroll apparatus is a- hermet:.c scroll
compressor assembly and is J.nterchangeably referred to
as a scroll apparatus or as-:a compressor assembly 20.
It will, however, be readily apparent ‘to those skilled

20 - in the art that the scroll apparatus 20 may be used as
a fluid pump or .expander. Additionally, it will be
understood that the scroll apparatus need not be of
the hermetic type. ' _

' Referrzl.ng to F:Lgures 1 and 3 the compressor

25 assembly 20 includes a hermet:l.s 'shell 22 having an
upper shell portion 24, a lower shell portien 26 and \J
a central shell portion extending ‘between the upper

and lower portions. _The . central shell pertion
comprises a central frame portion 28 affixed within an
- 30 exterior shell 27. The exterior shell 27 is a

‘generally cylindrical body, while the frame portion 28
is defined by a generally cylindrical or annular
exterior portJ.on 30 and a central ‘portion 32 disposed
across one end thereof. The annular exterior portion
35 - 30 is sized to sealingly fit within the exterior shell

*



and lower portions: ' The central shell portion conprises a central
frame portion 28 affixed wthin an 30 exterior shell 27. The
exterior shell 27 is a generally cylindrical joody, while the frame portion
28 is defined by a generally cyI indrical or &nnuiar exterior portion 30 and

a central portion t
portion 35 ' 30?2|27s@sﬂ$ze to sea H?q_i;i}‘aﬁ%? vﬁ%ﬁkt ﬁgh g?lgc%?%%ﬁgl? or

27 so that it may BMeléngy ek & itablke means. g d| ng, or by ot her
sui taRle means. Integr alxnmédi-dlhmftﬂhatnepgﬂmerzftién aweirsaraabbheran?
ly

cylindrical upper ar housi sub ta ti
coaxial wth the a>ﬁy§"t5’fd ]anrﬂﬁ RIS, 34, 5 WP Sr
“aperture 36 saxtendssubsﬁﬂt;d.at]ﬂryoughaxihk m.rlnhretlté amhsupmertheaannglar

housi ng 34, and an_%cgp Eio%‘i ng3§8 i S&re I J @?%@l laéé’i@ﬁﬂ:‘é‘ the

drive shaft receivi aperture per nain
bearing 38 is a sl sukendsir axjiaddye, tmfpuqkanphe @#n%rmt Q@fd theonrpper

simlar material. B?aﬂﬂfberh@ﬁ’é{h e84 i, NgndS aiP Y h ofigt '
roller or ball bearing type. A_notor 40 Ps C?I S (gﬂeédzevﬁrli\r/lﬁﬁze'bﬁ% ﬁ? gﬁd 15
central portions ofdkSRosad ngpdially within tRhe @rive,sh Br&e&pﬁ&

single prr:fa% or tlhlr ﬁiﬂ-‘@ :ﬁﬂ ecpteceﬁabmy,cmrupp@k aiain SﬁeﬁmgﬁlZav\Aisch
her ebet ween' per i 13 [HPNABePEA88 BAdE; ogr exadbld, Mk WUEAd Bibhze,
that]gr g(za Z?f:,viialj mtslmilm/ mateniaalcanﬂ'h@r ;Jmeﬁ geaimtbeaning 3IBeme¥at or
bU %I urality of \tl)%)#‘{gs oéré.%{:%énot ovvn%u%y Ici{(?qslflttfsé4[)]’:e]§tﬁv.\$/ére“éryifg e
appropriate surfaces on&s5motor §{5at6i5225§ﬁd "f‘lTé“ékt@PFor“%?@Fl and -
(not shown)ys central portions of the hermetic shell 22. The motor
' 40 is preferably a single phase or three phase
electric motor comprised of a stator 42 which is
circumfe’renti_ally disposed about a rotor 44, with an
annular space therebetween permitting free rotation of
20 the rotor 44 within the stator 42 as well as the flow
of lubricant or refrigerant fluid. The stator 42 may
be affixed within the exterior shell 27 by a press fit
therebetween, by a plurality of bolts or screws (not
shown), by weldments between appropriate surfaces on
25 . the stator 42 and the exterior shell 27 (not shown),
L ©  or by other means. It will be readily apparent to
those skilled in the art that alternative types of
motors 40 and means of mounting the motor 40, and
alternative types of drive means, would be equally
30 suitable for application in the compressor assembly.

A discharge aperture 50 is shown in the ‘upper
shell portion 24 for discharging high pressure fluid
from th_e scroll apparatus 20 and a shell suction
aperture 52 is shown disposed in the lower shell

35 portibn 26 for receiving low pressure fluid into the
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or by other neans. It will be readily apparent to those skilled in the art
that alternative types of notors 40 and neans of nounting the notor 40, and

alternative types of drive neans, woul d 2_ equaIIy * 30 ° suitable for .
application in the conpressor assenbly. dlscharge aperture 50 is shown in
the upper shelIseeanoep%ér%%sdlzﬁiharﬂh@ Pl Y gﬁ‘t-%#g.érggééh?n B

scrol |l apparatus 20 ind shet suction aperture 52 I'S.
the | ower shel | $§5°1 aBBRFAEHS 2629 01t e i Figabd® pfayddr esystiem-into

t he t10 sg(r) olt Prefpzabdlys ?:?e Evmmeroaﬂ%éssmeeferagalt mﬁug h.@osgag%irim r gsor
appar at us i
aBBar atus 20 mﬁfd:% 85%3%.%65 ? §§§%§9ﬁ:§§?’8ﬁ cﬁ""él F°B§$13?'?P6?9ng 5
t 5Such asystem a (ﬂ\ﬁﬁmﬂﬂ dls whiowns genermald ¢nrschenatien in '
E?;ufglz #ﬁe ? 7 H]Ia syst IFde g Q 4 onnect ed
?Qbﬁé&&h t16nSYA! P! 100 fbae &éﬁeggapgrégﬁg% g

bet ween t he she di sc e_apert and’a con enser
heat fromthe P-EFF-PBSPatq 0‘ﬁ1§9§?§ﬁ¢aﬂdn90 54 connaatedi ketwaen etheger ant .

A line 62 conneehanhm%mwra €rtir&XBoNHrd) deébﬁae%er g gapansion
device may be a_the |y d or n eIe r.i cal act uated val ve
control l ed by ae§BFigan c ﬁ?gol B fgeEPfﬁﬁ?'b§Yﬁﬁ§moraﬂﬁre
capil | ang tubescondenslngnamhemefrugéihntmnestilhbeaaqnwunectdethee 64 to
an evaporator 6 n e d gepant nsi on-
device 64 to thé°§§é%%§gt§% for aé%g%?aﬁégiéé ﬁeat !hégn§%$§n§§8
refrigeration s§evifesmayi ba auhbe#mallﬁneetueteﬂeoeVepoebeeurxeallgerant

20 from t hgceuapaaatvl RS E6ntPE1EedPRESAT s%?&@ﬂié’ ontpbeigkn the
refrigerant is zggg gP ed_ and - returned to the refrigeratfion system It is w

bel i eved that t wn) pmqﬁn$ﬂ¥s ®f one or more caplllary tubes.
15 Another line 66 connects the expan31on device 64 to an

evaporator 68 for. transferrlng expanded refrigerant
~ from the expansion device 64 to the evaporator 68 for
acceptance of heat. Finally, a refrxgeratxon system
- suction 11ne 70 transfers the evaporated refrigerant
20 from the evaporator 68 to the compressor assembly 20,
'~ wherein the refrlgerant is compressed and returned to
the refrigeration system. _ '
It is believed that the general prlnclples of
refrlgeratlon .systems capable of using such a
25 compressor system 20 are- well understood in the art,
and that detalled explanation of the devices and ‘J
" mechanisms  suitable for constructlng such a
refrigeration system need not be discussed in detail
herein.. It is believed_thatfit will also be apparent
30 to those skilled in the art that such a refrigeration
or air conditioning system may include multiple units
of the compressor assembly 20 in paralielhor series
connections, as .well.:as mnltiple-:condensers or
evaporetors | and - other components, hence such
35 embodiments of refrigeration systems' need not be
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refrigeration systefrs tapable of using such a 25 conpressor system 20
are well understood in the art, and that det ail ed expl anation of the

cevi ces and nechani sns sui tabl e for copgtructing such a
refrigeration systemneed not. be discussed in detail herein. It is
believed that it wdﬂscaiggd)q,ma{ﬁrue@n, to those skilled in the art

that such a refrigerati or_air. .conditioni I ncl ude muj t.i
units of the conp?essor 5?5%}126‘ PR, 5%"5 EQ ¥Brgg] %%m@c'ﬂlﬁ%%ﬁ \Pe as
\rll\el Lo 2 EthSI Ples nmemberogevaanh ra Y asuémghheﬁged no?"fﬁ!ﬁéﬁ: |
"hence suc [

di scussed here in C?W [ﬁe 2ol |£§%pa$§t uédggr y?%ﬁgﬁ'lcomb&;s gsdl’l ve
scrol | menb&r 76 ardaFhitwanilyjcdegigned the fﬁeqqndscﬁ@dlhemembgrandm
idler scroll ”E”berffi%t %croll ibhbb@?b' Ynéfﬁ&ﬂg%tdi% | nr}&bl Ve scrol |

menber. The first scr nber ncl udes an u
wrap 80 which is irf "'é"gj?"a"f WF?H zf‘beﬁbﬁ'ﬁ*‘l o] éﬁEF ?;vé’ of| sener@dldye
82. The drive scrolpla-rmi-: pdﬁm8§cromluéaﬂ Pplgvecrsd ) y That arlive dcrazed
upstandi ng. | nvol ut S8k 368, 88 LpPiulEhoR, GaReRBITY . onbraid] dignggea
communi cat ildh wi t h scohlsk memperadeniver shagtde4s i extending eppositely drtom|
oerucae a1, G SO By syl MCel?, sl
axi al |y through th&algssy nl%e'hl"‘l ﬁ§°‘38°PMPBH°é§A§PI withs %q’?@&ﬂ@
rotatably sgpportl préﬂiﬁlzfét r\?fesl sareqlzheaenbyr)af Ofererd BBy I Watit K H‘drrtel o
02 ch “ext onds. SHEREH t FEBL IR FOFSILastian P IeE: Brrea ThEr dEdverne
rotor 44 mas be af fsheefit t8% timeludes pd@ivst), Yelatively larger diameter
bearing portion 90 extendihg axially through the upper
main bearing 38 (which constitutes a means for
rotatably supporting the first scroll member) for a
. free rotational fit therein, and a second relatively
20 smaller diameter._ rotor portion 92 which extends
axially through the rotor 44 and is affixed thereto.
The rotor 44 may be affixed to the rotor portion 92 by
" such means as a power transmitting key in juxtaposed
keyways, a press fit therebetween, or other suitable
25 means. | |
. - ~ The second or idler scroll member 78 includes a
' scroll wrap 100 which is disposed in interfitting and
interleaving_ engagement with the scroll wrap 80 of the
first scroll member. The second scroll member 78 also
. 30 includes a substantially planar second scrol_l member;
or idler, end plate 102. The scroll wrap 100 is
generally an upstanding involute extending from the
idler end plate 102. A 'secdnd scroll member shaft, or
idler shaft stub, 104 extends from the idler end plate
35 - 102 oppositely from the scroll wrap 100. :



such nmeans as a power transmitting key in juxtaposed keyways,
or other suitable 25 means. The second or idler scroll
wrap 100 which is disposed in interfitting and
v%%p 80 of the first scroll nenber.

t her ebet ween, _
78 includes a scroll
interl eaving engagenent with the scrol
The second scroll ne ery 78_al so 30. es ‘g .substantially planar
second scrol | %b%té%

menber

—

menber *%ort§ dFRrk eeHﬁ‘dﬁFEF THe sAesionakign 106

a press fit

S

general ly an upthanddﬁgrlscnbﬂiemembend?&gasrthetseeonﬂ ecrold pemberl102. A
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TRRRCTEI Sk iv8) s, idler” 7B a0l PR | LORRYE N B
under st ood t hat mﬁﬁ'éea'eslﬁgn%ﬂ’ ét’ﬁ'Ytﬁadl @k he;rmdle nmdnterchangeabhy
mgnber  agd thbatdaifrectiigy |tli§3f8?ﬁfra@:s?i§ Jf"eHd Tittvertiidl, Menber is

second scrol
end plate 35

scrol |

arbitrary and nay be_nade i rc
character of the |nvéﬂn§ﬂPriﬂF g

second

wi thout affecting the

éPgbé‘érq 'ng"’lil_L‘B‘1 BAY PSed BAEBVEl ceve

beari ng made of beamtﬁgeﬂaheootesimteredlbréme Mﬁiﬂiﬁlplfdf&exhﬂpme the .

roll er

bearing 10

or

R T ey i e

| ower

integral with tmtm\Neranermuéa:hewalbordeﬁnm ard’ tlogecmebeamhqt he
bearing,310 pron%%&nﬁ;ot i&bonfﬂ fﬂepoiéwéff ﬁélf‘r

The flrst

ﬁ?oﬁﬂ: {onbgg
scrql | nmemp end. plate 8 al so ﬁ# es t wQ

78'

-

ext ensi on nenberd ESGaéxF@ﬁ& rher Aowern e§ﬁ&t§FbFBeéé PélzﬁoaPﬁe drlve N
scrol | wrap 80. thaetherenpitn redebeatifgar £10i yesaded koatdatlibnagpposed

posi tions near the outer, ed of. the |rst crol | er end plate 82 and
R"2 or. Q:%et FEF d%'t 1'fﬁ"'l’t%'erJ%n‘voI ute scroll wapsgy

are of greater

80 and

15

20

25

* 30

35

The first scroll member end plate 82 also
1ncludes two extensxon members 120 ‘extending from the
end plate 82 parallel to the drive scroll wrap 80.

' The extens;on members 120 are- disposed at radially

opposed positions near the outer edge of the first

scroll member end plate 82 and are of greater length

than the height of the involute scroll wraps 80 and
100, respectively, pluS'theithickness'of_end plate
'102. The extension members 120 are affixed to an
annular compression plate“lso.5'The'compression.p1ate
150 is generally cup shaped, having an annular
generally planar circumferentlal.portlon 152 about the
radial outward edge thereof. The radlally outward
portion 152 includes a recess 154 for each extension
member 120. The extens1on member 120 may ‘be affixed
in the recess 154 by such means as threaded fastener,
welding or a press fit. A-depressed plenar central
portlon 156 is parallel to and downwardly spaced a
dlstance from the. c1rcumferent1a1 port1on 152. This

'fcentral portlon 156 1nc1udes ‘a second, sllghtly more

downwardly spaced area descrlbing an annular retaining
shoulder 158 and a biasing surface 160.“ A central
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100, respectively, *plus the thickness of end plate 102. The extension
menbers 120 are affixed to an annul ar conpression plate 150. The _
conpression. plate 150 is generally cup ghaped, having an annular 25 -
generally planar circunferential portion 152 about the radial outward edge
thereof. The radiﬂhi-ququ-t—apeﬁtmth.el 12 desdriised abyeaeamrJdSthlimugmch '

ext ensi on nenber t
recess 154 by such Teans aél' ?‘%wea edog%e‘g’gg&ggx %%rq'{lélﬁeg éna p
fit. ; A depressed q:#!amlceﬁnemumrﬂl@w i56 b€ pauhstentmlbnd Mdl y
spaced a di stance &iﬁﬁééaf EBAﬁu%@r elwal beating ﬁé?m § r&c;aénat
- ace

portion 156 i ncludes secon nore downwar d ar ea
descri bi ng &n annu\'—léﬁ’-'?e%%lﬁ %‘63" %?ﬁﬂ‘%r i‘?}ﬂe%cﬂbﬁ FORPYRESIAN ace

étﬁg X A Icentrfll ?ﬂﬁéh:lsu?in?paﬁéumwdﬁaaesrm?]cmmhﬁh@ylmhodsq:éﬁwgh
xial centre o e centra T en erture ..162

is of substanti al I'ﬁhﬁr'&a{“g}'eﬁfé ﬁagﬁaﬁéﬁhéﬂ (ﬁﬁ%ﬁ zfn’ﬁ??gl’ﬁoﬁﬁ?‘h% e <,

that 5 t here lcwenfbearlang hbual.agcblzet ween the conpression plate 150

and the | ower bearing u 24 ) OGN at1e; dePnd O
rotate freely about theRI ?\%qr%éar?gg o&?ﬁgg%fg B grltggt%%o llsaé di sposed

bet ween t h2Obi asi nguzgace 16@uam@c'eh§6@e¢amdtﬁ@reb% selate 103 pIThe

102. * The conpress 1 v t e@v%"st d
ol ates 82 and 102 ?%fgéiggﬁ SPrifig 170 2e2 ;f”fe orce ﬁivﬁﬁﬁi‘éﬁ'én
scroll nember end $FEPRLI®NG RLARESpESsiR e’iﬂ?ﬁ?q hg O$¥ 15

T?gberl endhpl at §b83xéht§2ﬂehat hEoreepuponi amqal séooﬂdiOsendlé.xtnmxﬂaem emdber s
el " §ormeoBhRER: 10b EodPAA ppddihe, ESHERTEOM: iy e epee UL S0
15 member end plate 82 through the compression plate 150
" and extension members 120. In this embodiment, the
spririg 170 is retained within an annular channel 114 |
formed in the second scroll member end plate 102.
. This permits the spring 170 to act as a torque
20 transmitting element. 'In this embodiment, the
extension members 120, the compression plate 150 and
the spring 170 together compr:.se a drive means for
. causing concurrent rotation of the first scroll member
76 and second scroll member 78 and a means for biasing
'25 the scroll members towards one another.

' “An annular thrust bearing 176 is disposed on an
upper shoulder 178 of the lower bearing housing 112
for accepting the weight of the first and second

_ scroll members 76 and 78 as well as the drive shaft 90

R 30_' ‘and the rotor 44. It will be appreciated by those
skilled in the art that although the scroll apparatus

20 is shown having its axis generally vertically

aligned, that he apparatus' 20 will function equally

well in non-vertical orientations. It is desirable,

35 however, to maintain ‘a vertical or near vertical



- e
—— C e e ® . . *

‘This pernmits the spring 170 to act as a-torque 20 transmtting

el enent . In this enbodinent, the extension nenbers 120, the
conpression plate 150 and the spring 170,t,oget her conprise a drive neans
- for causing concurrent rotation of the first scroll nmenber 76 and second -

‘scrol . nenber d8spPfloR [ES: ﬁseiamﬂbéaswmﬁﬁ 45 aé{&s‘eé%fﬂh

t owar ds one ano nnul ar ust bearing dlsposed on an upper
shoul der 178(ﬁs?héh?gﬁﬁsebéﬁﬁﬁnfél ?nﬁ°§3§ #8; apdc &he RETNL T Gnt of

the first and sasdnzsswidll biasbthe second dredlieldmber (T afadisshall; 90
30 and h@%éqﬁﬁéuéé AL M%Ii Qe appreC|ated by those skilled-in the
€ scroP?

art that althou ratus 20 is shown having its axis
general 1§ verti caI | yAaIrQﬁmOnhatlﬂﬂa £opar gontaining | labnicant etmal I y

vell 1n non-verbyéaiaga! off AklScehtral dﬁ&ff@heez?%f thBOVEVGhe

mai ntain a vert a or near vertijica sttron (for exanple, mnthln 45
degr ees of vertPQEN§°%02¥haIT¥ﬂelﬂb§§°%RttFRF?%&%rlﬂAP%mﬁi@ﬁ% terthes 76

and 78 will biagp Sﬁsmd seaﬁih weswertﬂﬁoﬁml gt t éisruséa PERgi g

176. 5 res ntalnlng Iubrlc nt I ded in
the central por%‘?@ﬁ f Pﬁ? fjﬁ%ma" ?OH PET PRETILOG: i éie:%T nis
provi detiot o theAuppee Isﬂnprbvadesgflﬁw cbmnugﬁoaﬁnonunmmougnﬁﬂheg

| ubri cant bore fE% Qﬁ% 3 #&?
provi des flom1connun|ca on Eﬁrou the -cen ralpng |on T ane portlon

28 al | owi ng | ubtubmigcant ofxom It@@arVGFPrYQQrt olg@ssq nmse | dpEPcamt feed

tube 186 and. thﬁmfléaﬁeuaaea easaaq%é%%d RHdid CHFoufi r&&@é@éng 112
for lubricating, 15

ower bearin 110 The upper earing 38
and the | ower b%%?lﬁﬁ EES i | PERTANG, T fﬁ% légk{hatlng ~
15 -the lower bearing 110. The upper main bearing 38 and

the lower bearing 110 are sized with respect to their

housing 34 and 112 so that the 'f-i_ow of lubricant

discharged :into the suction'presSure portion of the

hermetic shell defined by the lower portion 26 and
20 - frame portlon 28 is controlled in quantity.

‘A radially extending lubricant passage 200 is
defined in the second scroll member end plate 102 and
has-an'outlet'202'which'permitslfluid'fIOW“from the
lubricant passage 200 to a first chamber 204 formed by

25 the outer ends 206 and 208 of the scroll wraps'so and

| 100 respectively. It will be noted that while the o

first chamber 204 in a compression device is a

compression chamber, the first chamber 204 is in fact

also a suction chamber since it is open to suction

. 30 " pressure during at least a poftion-of the rotation of

the scroll apparatus, so that. the term is used
1nterchangeably therein. -

Since the pressure of the lubrlcant in the
lubricant’ passage 200 'is at, or slxghtly above, the

35 suctionz pressure, it will be appreciated that
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housi ng 34 -and 112 ‘so ‘that the flow of lubricant discharged into the
suction pressure portion of the hernetic shell defined by the | ower portion
26 and 20 . frane portion 28 is controlleggin quantity. Aradially _
extendi ng | ubricant passage 200 is defined in the second scroll nenber end

late 102 and h t
pl ate and has aupridsit 2Powhisbo PeREl H:Z:é{-.%ﬂaﬁbﬁw E&ﬁ”bt:t%ﬁéi %@Cﬁn

passage 200 to a first chamber 204 formed b e outer en

208 of the scrol | WBEY eFEFﬁfHF?e%BeE??vEF?St chamher| igeagoodd oamdm
whil e jhe first chaihigght23 alsove ctiver sast2ondpressuié. a Qﬁ@&&?&&bonthe

s open to suct| on ‘TS Kasdasd bifref, 302 st F foFIRRA, fo"the
rotation of &he sdtigrst Mﬂt uscrodd t end tpdater82 s atsec locat:.on
| nierchangeabl y LNHdYdvert tfd biikel #3104 G086« ok'fos ¥ 145 scrd1 Graps

| ubri cant passage 20 1s at sl i ght suction
pressure, it wili801Rr ke ipewait: fubricant tapflewnintpokhentinste

first chamber can Qﬂféﬁbélmﬂodl\/ﬂﬁﬁehhehar enambRr Nid hspdn r@é thanagctiom!
or only slightly above the sucthn re su e. Therefpre | ubri cant,

passage outl et 202 BRf3SYR® e herpetic | i8hd
plate 82 atiom | ocaieﬁnenijhgcehhet Dewent ehdmeQOﬁ\dthRé)an&méhpo&mﬁxdd

waps 80 or 100 to ¢ i s B8 ababLOY LB Enble kitiefl HHDERe dhs nhen

the chamber is open ssure portron o efnmetic s
which is 10. dlw:amm r thee| mindmadd pressuxee plépftflemm

It will be apparentbéazéé}pswl hhséibanthef%aihaatlﬁwa% Ofulkq Jaintl mal

pgessure difference between the Iagrlcant | owm ng~intq the_ | ubricant

paSsage 200 and t h@PAF5RGRr200f aPHe Hhe)i Bragsupeet the fluid accepted
15 into the first chamber when the first chamber is open

that the lubricant passage_outlet 202 must be dlsposed
to permit lubricant flow into the first chamber 204

before there has been any substantial compreésion
therein, as such comp:eésion could result in a

20 pressure exceeding the pressure of the lubricant and
preventing lubricant flow. The preferable dispoSition

'of locations of the lubricant passage outlet 202 is

more clearly shown in Figures 10 and 11, discussed

hereinafter.

25 " A lubricant passage inlet zis'islprovided in said
L - second scroll member at the radially inner end of the
lubricant passage 200 for receiving lubricant from a

_ means for delivering lubricant from the bearing 110 to 

“the 1lubricant  passage, the means for deliveriné

30  comprising a collection chamber 217 disposed between
- the end plate 102 and the thrust bearing 176. Pickup
tube means comprising a lubricant pickup tube 220

having an inlet aperture 232 is provided at a location
slightly radially outward of the inlet 216. The tube

35 - 220 extends through the through-aperture=162 of the
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15 into the first chanber when the first chanmber is-opemn tHat the
| ubricant passage outlet 202 nust be disposed to pernit lubricant flowinto -
the first chanber 204 before there has been any substantial conpression
therein, as such conpreSS|on could redflt. in a 20 pressure

' t | ubricant flow. The
S)r(g?g?aglget gssgtr)m I on Oio+}%a4¢’£’r?5§oa “[c%egf‘g ?ﬁ%n’jtn E%"{Hﬁq @3202 is
nmore clearly shoéh AAsPpgedesin( aansuip, ZﬁZscdeSiadedher:m nghéersuction
Boplbricant passaamsddie! pdteich Reviied dorrt JasBERREuCTl | THIT Ty

the radially |nner end of | ubri cant _passage 2
froma nmeans forlHRIIGANE nglﬂiﬁpl dathe 1230 tise Inafloy tromumiidation

| ubricants passagith the nnﬂs!s‘:.ciﬁe ISsu@d NS00 0 sLP9
col | ecti on chanber 7 d| s d bet, V\%:nst h; end plagte JilEZrHaynéd éﬁ t?ﬁ]r ust
bearing 176. Pi 5&ﬁ? us RS q%q%tublﬁkﬁpsmpefm

havi ng an inl et deldut enye t2‘82the; mbn'/iatmtapaQSAQE.at ilon slightly radially

d of th let @2 T t s . through, {
?m \Qﬁéh gpertﬁrlenng oi’qt Iﬁ‘is ?‘g gggvrléégl gﬁ ﬁpgt%uﬁ% h‘][r?:ﬁd ﬂffe i nl et
aperture 232 |std1%pd§&rl¢ﬁfatsmmede20ﬁed i nNThi® spdugon2pBesdis e .
portionaiy the &Edﬂdsi%ditb‘f e fabitc ¢nyY | eR! 1913851&&1% pns%s%%é s in

fl ow comuni cat i t he I ubr| Lcant - passage of the

scrol | apparat u§°311 as 55’;?%131‘? Grilled dnto; the second sexoll; sember .
| ubricant passagnd platie libm i alrﬁeruaiﬁdre Iihefdiis Oft donstduditingdeale the

e
fact that the | Saeorth agEelt chenpRE Snd, Hlate 184 mighf Fanine theond
scrol | nenber erdud a2b81mneo§s:mmt|as renspadsages 200C twagld hbe

15 . fully contained within the end plate 102. Those
skilled in the art will: recognise that alternative
‘means of forming the passage 200 or replacing the plug
' 218 are available. o :
| - It will also be appreciated by those skilled in
20 the art that while two radially opposed lubricant
passages 200 are shown in the second s__croll member end
" plate 102, it would be possible to px‘ofvide three, four
or more lubricant passages 200, and such passages 200 -
need not be eith_er ‘radially opposed or equally
25 radially or angularly spaced. Furthermore, it would
' ~‘also be possible to provide a single lubricant passage V
200, which in some applications may be desirable for
improving the dynamic balance of the scroll member in
which the_ passage . 200 is provided. " Therefore, the
30  provision of two identical means of providing the
lubricant flow are shown in ‘each embodiment and figure
of the spec:.fication -for descriptive purposes only.
Figures 10 and 11 contain cross-section views of
the scroll members 76 and 78 taken from Figures 5 and
35 4, respect:._vely, for convenience. In Figures 10 and



second scroll menmber énd plate 102 might render the plug 218 unnecessary,
as the passage 200 woul d be 15 fully contained wthin the end plate
102. Those skilled in the art will recognigg that alternative means of
form ng the passage 200 or replacing the plug 218 are available. It will

al so be appreci at edlby bheienadi ldxedhs ND30 ang f@e eglg@,tt wal Eﬁ i&?y
radially opposed |§ b i_cant pagsa s 200 aéit sho 3 second  scr ol
menber end plate 182 tipng, o Sﬁos?FEP eﬂggvp @tPhréB WBiFho ther e
Iugrnﬁant passaggslﬁbﬁ;andl:l ispabspgasagatc]i.aﬂtlal- re_d maylt plbefeeabmyr be
radially oppose al'ly a y naul ar
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Therefore, the 30 repd rgw si on_of ti\’:/\ga\ll\%entlca pngg%s%}dzﬁgg\bn é&;\ q‘%

| ubricant flow ar e°§’ﬁ€§)ﬁnﬁns§$8ﬁ1e‘fﬁﬂal 10t &N Bigre. 134 P e’-?;BEEFFFEﬁt i on
for descriptive puthesatreanadjatept’ thelBndndodlofothai 8ceblIsweapt 100,

views of the scrol nber.s nd 78 ken fromFiqures, 5 and,3 :
respectively, for &’8%&&‘1? &?% ?sr?’ﬁs L}‘{)%s A "gi 1"1h oﬁ{'? %gﬁ ﬁfeas
D1 and D2 lé'presenthexanpqsmg)oscrohi Wam&@crolﬂrheandrgaat ®1l ramwhi DR t he
| ubri cant passage t ’Hﬁﬂ | ure
10, D1 represents ﬂ:}ﬂﬁﬁ Do ?&SL@Eﬁﬁcent %%%Poﬁﬁﬁ%elyg?oﬁ‘

80, while D2 repreéént‘éariﬂwrbﬁ' e&natﬂ%% Pﬁﬁféﬁﬂszwdoww oﬁwélﬁﬁ

scroll wap 100. |EaE't6!‘BeaHd aiera%q&amaﬁﬂ% of Cds P a“aer&rééiﬁbzenerOS
OL{I he scroll wap_ 100, vvh res nts t he area acent e eng 306 _
Frv\ngf ets 20

of 10 the oppdEFRETsE Woricant RARRAIYS °52°“

15 = may alter the actual disposition thereof.

It will be appreciated that the outlet 202 is
preferably disposed close to the scroll wrap in each
case to maximise luhrlcant flow prior to closure of
the first chamber 204. leew1se, the outlet 202 will

20 preferably be dlsposed as closely as possible to the
end of the scroll wrap 80 or 100 so as to maximise
lubricant flow. As the outlet 202 is disposed at a -
peint increasingly removed circumferentially from the
scroll wrap end 206 and 208 or removed radially from

25 the scroll wrap 80 and 100, the length of time durihg

(. ~ which the outlet 202 will be exposed to the
pressurised fluid within the first chamber 204 during
'a portion of each compression cycle increases. This
pressure could overcome the relatively low pressure in

30 the lubricant passage 200, causing a flow reversal and
undesirable flow of the pressurised fluid from the
first chamber 204 into the lubricant passage 200. It
is therefore generally desirable to reduce the length
of time durinq which the outlet 202 will be exposed to

35 the pressurised fluid within the first chamber 204 in



shoul d be considered exenplary rather than limting, as varratlons I n
scroll profiles and other simlar factors and the deS|rab|I|ty of using a
greater or | esser nunber of lubricant passages 200 or outlets 202 15
may alter the actual disp05|t|on thereof. ¥& wi'll be appreciated that the

d.glose to, th croll wrap in each case to .
gg;: ﬁ1t s<230I2u|b$| 2;%&%? Q#%{r}gﬁg Eﬁ sBPEeREL ?ﬁeﬁ?‘f’s?egﬁﬁﬁﬁéﬁ 204. :
Li kewi se, the outl et thematlze embodpmehesabity the @di:lmch phardtang! v as.
possible to the amdyPf1 tHéw SKE& Adds &ﬁgﬁ%ﬂh Q. s.o%g]rs |m s?neg}’r%/ U

| ubricant fl ow. the outlet 202 1s disposed- =
renmoved ‘ci r cunf W%?I%/' ¢ orfl ¢ oang 32l wIapFegdreﬁ&and 20%rd 32 oved

0 apd. f time during
radial |y 8rom 2%he st:hemcrdﬁpazfaeuhs% 89d- 4Q0. 4 dfﬁﬁt&g% G| B

whi ch the outl et; be.exposed to the pressurlse
first chanber O‘Zf%ggﬁ ?fbn?ftpb??l %}er eBEANEo MRt thec| Sirstr eaxts.
This pressure cagePnd Serokl thembertsi | VERgse QkIN RS Ue tHe 3kt wirl he

| ub t passa undesi rabl e flow of the
p?e;;ﬁﬁnseg fl u%ge%m%%st Te[l%-Q, gzﬁéaPﬁt%gﬁ?é‘%m iRfuEFatage
200. It is theré’f%’gj@her@ﬁ#@emsumm esqlzolrledtmb;erts | e h refadiilge

- during vio ch t haviiila1€02 Mdde RS hd % b‘ire?. 'Sed fluid

thin the first chanb 18 ,or der to prevent € po S flow
\rMever sal . Alter iﬁﬁo%h?eﬁﬁpﬁf’tﬂ-ﬁ@ seroll endplates xor whd ulsa/v be
described with pwmhnllateﬁbommeri;lﬂﬂdedrﬂveﬁke?s %oa%gei:%te ' n
Figures 4, 6, 8 | shown

SCI
wi thout an int é?c nnectl ng dhap | ve%@ﬁ%%ﬁﬁﬁgﬁ%rﬁﬁpﬁw& $6x563d scrol o
nmenbers. Those 5@ IH&F@% t hdsarthexe |arescvamicws t A3tephaeivat dyaveeans Of

causing 1qgoncur I fidlans for rendering operational the ‘co-rotational
'scroll- apparatus 20, the drive means is omJ.tted for
the sake of clarity in these figures.; '
It should be noted that when: the same item or
feature appears ~in- a’ figure illustrating an
20 alternative embodiment of the scroll apparatus or
features: which may be incorporated in an alternative
embodiment, ‘it is labelled with ‘the same - reference
numeral, followed by a numeric suffix. The numeric
des:.gnation of an alternative embodiment does not
25" correspond to its preference. . ' '
' As shown in Figures 4, 8 and 12, a baffle 233-1, W
233-5 and 233~7 may ‘be prov1ded to ‘control the
lubricant within the respective sump 222 to minimise
_ undes:l.rable foaming or splashing due to the movement
*- 30 '~ of the- respective pickup tubes 220 therein. The
respective baffle 233 also - serves as " means for
reducing  the rotational velocity of the- lubricant |
induced by the centrifugal flow field. ' This in turn
increases the relative- velocity of the respective
35 pickup tube inlet 232 with respect to the lubricant



rotation between ‘thé scroll nenbers are readil y 10 avai | abl e.
These include the use of flexible nmenbers affixed to the respective scroll
end plates or the use of the extension nenbeny and drive keys to operate a

ring or O dham coupling between the respective scroll end plates. As there
are various alternaindettierefote J.ncf@@éﬁs tae rﬁﬂ@%fﬂlﬁ%ﬁﬁéﬁh@”%lé\be
co-rotational scroll Q_ﬁéatu.s 20 ri{fdrllﬁg"t 325 is omtted for the sake
‘of clarity in these™? ‘8 & PigkuR, &t &d %-hafrSherakbiy E%quﬁ%}ﬁor
featu e appears 283 as firgthe formioFr ahi agnular?@isk, e:ﬁﬂ:éﬁﬁ@élahbut
embodi nent of the ﬁﬁ%’ e nay be | ed in
an alternative enbs% aﬁﬁyfngelﬁg%i% ilﬁegg%rkgriﬂ%?%cﬁcé‘p
followed by 3 nunerl@w%lcufhtFmetﬂQGpmchGMMmm afiescent qrdcal |o£
embodi ment " does not1ighricant oyeBEPRY iy ol eﬁﬁagezzgs ihd e
and 33 provide ?o

Figures 4, 8 and 12, a- baff e 23 33-5
control the |ubricafHPRPTHING the r%%f)é: elected rﬁRﬁ‘h’:’!ﬂa include

undesi {abl e foim ntgf%rméd)l 82hhmdta= t@pr%hem : NAingt om t1|1e05aif§qe or
respective pickup tubes rei.n er ective e )
serves as neans. %%% ﬁgef’ﬁéngolf f;?é) g'ﬁ%ftﬁp‘ﬁiat ﬁ’@rl%gﬁf’i %‘t

I nduced by t®e centIth.gabeli.mdl thdt other ismchumeanscwidde be abvidus i ve

vel ocity of the r esps qta&c\f(%ssﬁ% ed PifiKRet inlet 232 with respect to
n ere

the | ubri cant 19 a ore |ncreases @ rate of lubricant flowinto

the pickup tube inlet 238t whld henpppreaciaged thatsapast fremcthe hatflen
annul ar di sk, extengisen pbang #iest Wbtekeitive éﬂtﬁdﬁ&bﬂtl?ofaﬁﬁé'éi:med

fyogmthe 5. | ower hernetlc ortio 2610forma ui escent . poQ
| Ubr i cant svept by SPRATATS ) § “Risist b * cBrrestonal o “'ene
15 _embodiment shown in Figures 1 and 3.

Figures 5 and 7 each show features which may be
incorporated with the embodiments of the scroll
apparatus shown in Figures 6 and 8 as described

= hereinbelow. - ' '
20 _ 'Turning to Figure 5, the drive scroll member end
. plate 32;2 defines a radially exﬁehding lubricant
passage 200-2. The lubricant passage 200-2 is
provided with a lubricant passage outlet 202-2 for
flow communication from the lubricant passage 200-2 to
| 25 the first chamber 204-2 which is defined by the action
L of the outer tip portions 206-2 and 208-2 of the first
'~ and second scroll wraps 80-2 and 100-2 respectively.
. As the drive scroll member 76-2 and the idler scroll
'member 78-2 rotate on parailél_but nén-aligned éxes,
30 the first chamber alternately opens an closes, acting
as a suction inlet when the scroll apparatus 20-2 is
functioning as a compression device. An annular seal
'210-2 is provided in a grqove 212-2 in a face of the
central portion 32-2. Preferably, the seal 210-2 is
38 forced into contact with”the_drive scroll member end



supportl ng the baffle at the sel ect ed spacing include fdr rred or wel ded tabs
extending - fromthe baffle or supports extending fromthe | ower shell

portion 26. 10 It is believed that other such nmeans will be obvious to
those skilled in the art. It will be appra@iated.that- apart fromthe baffle

233-1, the first al.ternatjve embodi nent of the scroll. apparatus shown in
Figure 4 correfldtss 83F WheaRsannulag springni 214t | Fhei gopwdar and 3.

Figures 5 and 7 spadmgskaw-Reebopesratischithytie arﬁﬁﬂ.fdiors@aﬂd ZWDLE téhe

enbodi nent s cr a r ures as descr) hed
her ei nbel ow. ZOP%Q'en% ﬂ%r%&ﬁgfﬁgéﬁé%ﬁﬁg roara Ydr?nggf olFrMerBer E’?\d
pl ate 82-2 defi sodlectidnalchanbern2l 2 | definedt byaSS@eseé’Dozﬂo-z, The -

-

| ubri cantg passagge 288ive Iﬁ]ﬁép“l'/umzt hefid L%iégﬁgtsf_afsaggdou&gt 202-2

for flow communication fromt bricant - passa

first chanber 2S@REFajihRIrtioncfRndd pylwheigant  foddectedoinrthig

por t |2 ons 206t 2 mmrpaghme& szml-lanh&aeoagaagmbht%ﬂESplﬁgsZgandl |
respectiv rqQ an e idler Scroll .

nmember 78-2 rot ?pgé]g‘f é?ﬁ)ﬂ? aﬁ? i¥Qe8cr ?8'1 menber, ¢ a

chanber al ternatpé.lay:eopand a:hem'icgseintacthtmg lubnicanti passdge 2b0R2t he

scroll " Al Ugng@ gegkéviﬁagtfi?&f%%ﬁic%@ﬁ ace&{‘t?%"iﬁietp‘ﬁ' gogul ar

seal 2 is provi roove AR portion
32-2. Preferabltg, tbﬁelﬁl&&lcém passage outlet;R2@2d2i-nt o contact with the

drive scrol | nenber apd ope?Qtﬁ!bﬁt,e &Zrﬁney Fot B arofsprth@g défoz1 The

annul ar spring 214-2 co erate nnul ar al reyent flow.
of lubricant ralCIPeFs, A8 AR EECARTC g‘f%’ér ""Z!Lt'P Zt%f?ﬁ d by

the seal 210-2, passage 182-2 to lubricate_ the upper main bearing 38-

15 2. Typically this lubricant is at 'dis'cbarge__'pressure .

' - al’thcu'gh' it may be throttled to a lower pressure.
After hav1ng lubricated the upper main bearing 38-2, .
the lubricant is: typically discharged at or slightly
above suction pressure and is collected 'in the upper

20 'collection chamber 217-2. 'rhe 1ubricant then flows
into the lubricant pas,sag_e. inlet 216-2 through the
lubricant passage 200-2 and into the first chamber
204-2 via the outlet 202-2. i o

. Turning now to Figure 6, a second alternative

25 'embodiment of - the scroll - apparatus 20-3 comprises a

first, or idler scroll mem_b__er 78=3 and a second, or v

drive, scroll member 76-3. A lubricant passage 200-3

is drilled from the outer peripheral end of the scroll
| end plate 82-3 in the second scroll member 76-3
* 30 - radially inWard to joint: a 'lubri'can't"i passage outlet
202-3., A lubricant pickup tube 220-3 is provided.

The pickup tube 220-3 extends from the second scroll

member end plate 82-3 into a sump 222-3. defined by the

lower shell portion 26-3 of the- hermetic shell.

35 " Lubricant from the bearings of the scroll ‘apparatus
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5 the drive scrol'l nenber end plate 82-2, and the central portion
32-2. Lubricant collected in this collection chanber 217-2 flows to a
b ubricant passage inlet 216-2 defined in thg‘drive scroll menber end plate
and thence into the |ubricant passage 200-2 fal) whi ch provi des fl ow

comuni cation fromghe Lol 16- ri,ca ass utJ_et 2-2.

I n operation, du%%gfrgga?%%% gosf2 1‘%!ﬁaeé 2@?%#& ?ﬂ%nggfgl?é%ggﬁﬁd -Fg_mz,z'é)he

|l ubricant flows intREOMING| SughiongPressure of luids chye thiec asrpori fugai
‘bearijng 38- 15 2iord Y | &4 dehi Iiegant o L.Seh pr Uy e,
al thotgh it may beg th'%tt%écié,ﬂ]fﬁlo;ﬂg]l,?&%p?ggsuﬁgﬁtﬁifgééﬁa\%%& I.uﬁ%:%t ed
the upper main bed$Rgraked inpthe ipcening; suckion pPresguren satbyor

slightly ab®ve sucthen rptativre 6fd tife CabkrollcinéfibdFe YRR 2Ra 78-3
col |l ection chanber

passage inlet Zléi‘g%{?\gof@g}%#élﬁq{lhg’%g;ﬁégg%?Zégtpgré??ﬁs: ﬁ?él'?cﬁgﬁi rst
chanber 204-2 via ¢céklectédt iB0Xle Sumpi @P2¥8v t 0 ThegpicKup atabeorzko
first, or tdier scaffisds TRE' ste ' {Suast Jend (P Shife pde IR 2GS
76-3. A lubricantWipighaie oviented gpi thag Aubmicaatogoddested gy #hend

Cadi a1y | oard o L ppie-g a7 SOtBE Dy SR8 BpEELERe 237 gurin

b ckup T ube. 220- 3 TEEAFLRR (B, thio RicKiR T 320-3 cxEBRAPIGIR (HPe
second scrol | nentz20endig tdrméR-vdithtthe segpiiXe eteds el ghaddccHever

bear i ngs of the scupTLcapt, RAEE deiiipe; 4320y pubbiphiidnay Wil

preci pitated fromthe radiwsngfstbei dubpicant: pasisages omtlete 2027y, fagal

15 defined by the axis upon which the second scroll

member 76-3 rd_tates.' This permits the lubricant

‘pickup tube 220-3 to effect a centrifugal pumping

action which forces lubricant ‘into the tube 220-3,

through .the lubricant passage 200-3 and out of the

20 lubricant outlet 202-3 into the first chamber 204-3.

- Examples of a lubricant inlet aperture end

portion 234-3 in which the lubricant inlet aperture

232-2 is disposed are shown in Figures 6A, 6B and 6C.

_ In these figures, the dj.rectio_n of travel is indicated

25 by the arrow adjacent the inlet aperture 232-3. 1In

N\ 3 Figure 6A, the inlet portion 234-3A is provided with

a perpendicular end in which an aperture 232-3A is

disposed. ' In Figure 6B, the inlet po:tibn 234-3B is

- provided with an angled tip in which the 1lubricant

- 30 inlet aperture 232-3B is disposed. In Figure 6C, the

inlet aperture 232-3C is enlarged relative to the

inlet portion 234-3C so that a relatively larger area

is swept by the pickup ‘tube 220-3C thereby ensuring an

- adequate flow of lubricant. In each example, the

35 lubricant inlet apérture 232-3 is directed into .the
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action resulting fromthe centrifugal flow field generatédin the

I ncom ng suction pressure fluids by 5 the rotation of the scrol
menbers 76-3 and 78-3 during operation of the scrol |l apparatus 20-3 is
collected in the sunp 222-3. The plckup 22,be 220 includes at its | owest
end an inlet apegture 232-3 which ﬁrlented so,that lubric t ‘col |l ected

in the 10 RPE5%3n% | 80¢ +ha BREiRRnt pels urkrreed 3 S nd it ati on
of the_pichpdtubebﬁﬂeaﬂt pibhupltuhe.tLmhoéaOeEhlred(Kﬁmthevti}é¢ant I
requi site bends P C tantia

Wi thin the radi us oft"?.fi%i ?&%ﬂg‘éﬁ.ﬁe g‘gﬁsas%rg}éﬁ% ?Bg?{" §r§ °gs i% %efﬁed
by the axis: uponeMthtm%mmimtlmm dfd3thataths. exaniﬁie*s

permts tge |ubrig Ba¢Kia  hibe 1ed0+ %ﬁ?ﬂ ﬂ%HHE
action mhlch forc aﬁl{‘ubr?cant P?to t he QJSEB%P thrgnga BUBT ant
passage 200-3 antube® #2¢ hef(che °tih@5'r|€’ah? Shentsenohkl i r st
chanber 204- 3. Eappafesugfdasbﬁbbeaanéremhet ‘aperture end portlon 234-3 in

whi ch the | ubricant ape 32- are_ ures
6A, 6B and 6C. In theﬂé Qﬁ)ﬁﬁeéﬂ"'? hi’ SierEEFI gﬂ"%f ipg:é'\}graq V\Hﬁ?ga

by the arrow adj demlopeé byl tlie apelative 20@13city rofi the cpiokup Heubenl et
portion 4-3A i LOVi.de t n e ure
D32 3 i £ aposiid-Tn thr ol @gﬁrﬁﬁﬁﬂ.‘éﬂf’%{d‘pﬁé’{. S5y {43l a%“@é}fﬁd%d i th
an angled tip i n2Gkien tine Febitbsamelw' ve. pagi oaﬁaqlﬂfe@@ Fpklet

di sposed. In F|gg§336caﬂduatﬁéetlﬁggttuqﬁnaﬁﬁn§C:2§4egla@ggg_re& yve to -

e oL OBk adtasPy! Ieladd S5 lel dnd Sdelond capbarabcg BY the
each exanpl e, thehdfh it 1suénpmeyedLnlet aperture 232-3 is directed into
the 2%5 In operatlon of - the scroll apparatus 20-3 the
plckup tubes 220-3 are rotated about the axis of the
second scroll member  76-3 in the. sump 222-3, forcing
fluid into. the inlet apertures 232-3 by virtue of the
_ pressure differential ‘'generated by the ' relative
20 velocity of the plqkup_tube_to the lubricant in the
sump 222-3. The lubricantthus: picked-up is forced
through the pickup tube 220-3 into  the lubricant
passage"20043 and out of the lubricant outlet 202-3
into the first chamber 204-3. o '
25 o In Figure .7, a lubricant passage 200-4 is n
| provided in the end plate 102-4 of the idler scroll -’
~ member 78-4. ‘A lubricant passage outlet 202-4 is
" provided for flow communicéation from the lubricant
passage 200-4 to the“first_eompreSSien~chamber 204-4.
30 As with the. embodiment shown in Figure 3, the
' lubricant passage zoo-is'drilledgin the end plate and
sealed at the'outer'end_thereof‘by a plug 218-4. A
lubricant passage inlet 216-4 is defined in the idler
scroll member end plate at the inner radial end of the
35 lubricant passage 200-4 for accepting oil from a




lubricant so "that’ l'ubricant is forced into the lubricant pickup
tube. Those skilled in the relevant art will recagnise that the inlet
portion 234-3 may equally take an alternativgsgformand that the exanples 5
shown may be applied equally to the |ubricant pickup tubes 220 of the other
enbodi nents of the mdtmpmndeaambaéfhﬁbal e Wmdﬂ

tube 10 250 5 Y15 it Pprioud hefrify %éﬁ?ﬁﬁ%h@itt Rt Fhel e e
to the relative poﬁquctidl nglembetl’-‘newwl et 20a- &pumticbxhe lumeicaxm)r tiison
234-3° Wil vary Gbiduditel theCobieRlnblrifg $£604 ! AR Uil Fodglolfiit "

it is enployed. 15 I n operation o scrol I appar at us

pi ckup tubed 220- 3 G4 FhrMPhRe esemRiY SPmPﬁés?;écgﬁdtb@r Sorendfder

76-3 in the sunp 23k Ctratms porecioni gaig} Othaemnket:aﬁaetebuae%u%?ﬁélm
virtue of the pressur£ fferential ene r at atiy

vel ocity of the. pi cPRESRHE |1l§gl’l Cantfgﬁe %ugﬁﬁﬁaéggg?,the-lﬂgwer
| ubricant thus piclegning si110+4¢d the odlgbrikant cklgws ulimt2?20tRei ribovee

ubricant passage 2005 Ak %1Pécf€{@|?:'8@5&39%53’7“{16%:130%!;%& Thto e

first chanber 204- ant passage
200-4 is prvided lmhztmmdpplsaaseiozﬂn-éf bie vayerofcrthe fakrdcant 4.

A lubricant passag@ﬁ&d{% i?ﬁ%’l:”fz'l%—ﬂr ,0%hdeduboh iﬁ%ﬁﬁﬁn{)&%&%ﬁé)&i&fﬁn

t he | ubricant passa 4 to the fi st corlpres& on

As with the embo® rs'«mm Via thejubricant passage oWhler 29254 -200
is drilled in the end plpat enaad sspternativace mzwﬂ:tbrr eatebxsc:&-qalmg

2£,8/ 4. A lubri cant fjr’ 2]1% 4ah§?’g‘[ef gpled |. dl er L1,

mehber end plate at Iu tica p ge’
200-4 for alcSceptl ngmhddifmem,a a lubricant passage 200-5 is prov:.ded

through the end plate 102-5 of the second, or idler,
scroll member 78-5. A lubricant p:.ckup tube 220-5 is
~ provided 'fox_' flow c_:omunication from the Sump 222-5 in
the lower shell portion 26-5 to the first chamber 204~
20 - 5 via the lubricant passage 200-5 and outlet 202-5.
' As with the lubricant pickup tubes described with
reference to Figures 6A, 6B, 6C, an inlet aperture
232-5 is provided. In operation, the pickup tube 220-
5 is ‘rotated with the second scroll member 78-5
25 qener_atinq' a pressuré. head *a_nd centrifugal pumping
L '~ action which causes lubricant to be forced through the
- intake aperture 232-5 through the lubricant pickup
tube 220-5 and into the lubricant passage 200-5 and
out into the first chamber 204-5. o
. 30 ‘Those skilled in the art will recognise that
various combinations of the embodiments shown in
Figufes 6 and 8 with the scroll wré_p lubricating means
shown in Figures § and 7 are réadily possible,and that
th_eée alternative embodiments may be combined with
35 various drive means for operating the scroll members



23 coIIectlon chanber 217-4 defined by thé thrust bearlng 176 4, the | ower
bearing housing 112-4 and the idler scroll nenber 78-4. I n operation,

| ubricant is provided to the | ower bearing 110-4 fromthe reservoir .5
180-4 t hrough the assenbly conprised of tdf% bore 184 in frane portion 28-4,
the lubricant feed tube 186-4 and the passage 188-4. After.lubricating the
| ower bearing 176+478the | ubri cant flows into.the above descri bed

col l ection chanber 2Af éxampliehat Icﬂié) ;s&wsﬂme combithat £8Rt iQaﬁﬁéﬂﬁ 200-4
by way of the |Lub cant ssage |n 1 areup owWs |nto t:
first chanber 26%- E?.?ib?l :§;£ﬁ¥ﬁ%hﬁ eékPéﬂm9??h| o
alter nat ive enbthn.seexamplemr: smgISCmqjﬂarappxaﬁs ao—las, theV\secondl,:l gure

8. hi s 154 0d] ﬁgﬁﬁgﬁl le p [ ovided -
through he end pla%df%gZ %EPQi%he secondcﬂ? 1scr%@? aﬁgé % A
| ubricant pi ckuéubnbsaazopsssagﬁrm-d%dvhmh fis:wncsmncemunncatmnt he

sunp 222-5 in t{eehovehe S dsOchatibe?t- §oaﬂst hﬁnfddg%i @hanisricafe 20
5 via the |ubricant ggss%?e 2 5 and_out |, et As with the |ubricant

0
pi ckup tubes deSBEAS e er%ell‘ riCan e§"%§§“% 288'5an i fhet
aperture 232-5 pickupvi tutbe | meapmy atforn, pleking+upy t Vabreéant5 Eerr ot at ed

th th d I 85 t d d
e TR gy Valre 3 Send P1ingReant RRBRGR' B PESRONIFad R, 11,
i nt ake aper t ur elabgisant pigiiphdubesrd2Qme andlaplebbicant- srandfento the
| ubri cant passaﬂﬁbéogs%-%“d @Me | Ui i Fp Bk oplee 296-6- edfends

Those skilled in the art wil io gnise th é vari,ous: conblnatlons of the
enbodi nent s shoﬁﬁ°@ntPFg§PEErﬁs§ @ngpPlAtR 1RO-§ciBEP HheySHEBr 223rfng meang

shown in Figureg iua&dcznar eraﬁameirypaesagbl 270nd ﬁbabrbwaadahhetnat ive
enbodi ts may be conb : |ous drive .neans operating
t he SC?EB rrerrbgpglpressn.on pfgte fﬁb-s for low'communic tion e we 8
the lubricant pickup tube and the lubricant transfer
tube 280-6. ~ The lubricant pickup ‘tube 220-6, the
compressxon plate transfer passage 270-6 and the
_ lubricant transfer tube 280—6 taken together provide
20 a lubricant flow path between the sump and the
| lubricant passage. The scroll apparatus 20-6 in this-
exemplary embodiment is also prov1ded with features
shown in Figure 5.' An annular seal 210-6 is disposed
: in the annular groove 212-6 and’ secured therein by the
25 . 'spring 214-6 to comprise the collection chamber 217-6 -
for collecting oil from the upper main bearing 38-6. g)
' The lubricant ~in the collection chamber is
- communicated to the lubricant passage 200—6 through an
_ inlet 216-6 defined 1n the second scroll member 76-6.
30 ~ In operation, this alternative embodiment of the
| scroll apparatus 20-6 prov1des lubricant to the first
'chamber 204-6 from both the sump 222-=6, through the
'pickup tube 220-6, and the collection chamber, through
the inlet 216—6. -
'35 _ A fifth alternative embodiment is shown 1n Figure_



24 76, 78. An exahpl! e ‘of one possible conbination is shown in Figure 9 as a
fourth alternative enbodiment. |In this exanple of the scroll apparatus
20-6, the second, 5 or idler scroll nmygoer 76-6 is provided with a
| ubri cant passage 200-6 which is in flow conmunication with the first
chanber 204-6 through a tl:nbrtniaslt emkiddimet)- 6thé tﬂﬁdslbfbﬁ'anfo

200-6. The pickup an or | kln | ubri gant r 10
delivery to the | ub u#% ssz.ijhe4 ZOd'dg' onpr?ggy' Fant 8 kuPTQibe
220- 6, 'and a | ubri cmtemhawed as gomsresl Wl‘ﬁhethebpreuDOuslekbqninHthZO 6

extends fromthe cprer €saen bkl Agl t nt
transfer passage 270-6 |sé§é(l))wh§lﬁg %u@i'n%[ 9'12@, corrpreSS| on él' %&tﬁ

for flow cofmuni caeBReBc8hatk ﬂﬁéﬂm%é&m%%lma'@we l’lu@'lat:ant
tlransfer tu]?e 280-€he 1Jhezélgbarcﬁqthm|:§§ 1ybem£2ﬂe1]§ uhm;&ﬂéu@g&mg

pl ate transfer pas e an e Lubricant_transfer t t

t oget her provide ngi‘g i&;erl uﬁF%@é’ﬁ‘t paﬁ? VH{%% éh’(r)f‘ﬂ’ ngsthe
| ubri cant passage.cyXindricall a’f.g)a\rishm&hwoehem' einbedmnenpsary msdanitigrent
is also provided egtuur. 'o%‘:‘h 5. ula@r a 6 is
di sposed in the a\rll\ﬁr'l%ﬁa? g'trsoo@sm%lga% and secu(raaé"d %@T‘%M L’ét @%251&?&
spring 21418 to cofgreld nemben|shatt dd4ctianble Qgtaslqs@rdesq:rmtim 5- 3

fLOth he upper nai Beﬁf?fr%&? ﬁ&ﬁés? 2 of ;Jtiﬂieca rt'z&ulfg&?h oQ0|s€éﬁ' Of' t '
chanper I'S conmmunl € e (0] e upr rou i nle
a6 et i ned. | (RS LERoRE LAY pEAL eI evatt SeRerally Kpat ih these (i s
al ternative enbodi snmlea ﬁ.hetﬁu adrt appHOwever 20thepridlietss dmbsemm, to

& first charber 20dafy(LORLRE' Bnklde SR 4% Grd A Rusbttade™®

220-6, and the col
15 passages 200-7 for flow connection with pickup tubes

220~7 extending from the ‘end of the shaft 104-7

adjacent the sump 222-5. This embodiment is

operationally equivalent to that described in Figure

_ 8, but provides for a more compact embodiment useful
20 in smaller capacity scroll apparatus.

' Returning again to Figures 1 and 3 for reference,
the operation of the éxém_plary scroll apparatus 20 can
be described. In operatidn, the motor 40 of the
compressor assembly 20 is connected to an appropriate

25 electri_cal supply (not shown) and actuated to cause
~ rotation of the rotor 44. The rotor 44 in turn
rotates the drive shaft 84, driving the driveri, or

first scroll member end plate '82. The extension
members 120 and the compress:_.on member _150 cause

30 rotation of the biasing element spring 170 and thereby
the idler or second scroll member 78. Because the

_axss of the first scroll member 76 and the second.

- scroll member 78 'a're' not aligned_, a relative orbital
motion is set up between the driven _séroli wrap 80 and

35 the idler scroll wrap 100 causing a plurality of



the inlet 216-6. 35 A fifth alternative enbodisrent -i s shown in

Fi gure 25 12. In this enbodi nent, the neans for rotatably supporting
the idler scroll nenber 78-7 are interchanged as conpared with the
previ ous enbodi nent. ‘The | ower bearing howssng 112-7 and the idler scroll 5
menber shaft 104-7-.are functionally reversed in. that- the |ower bearing
housing i s smal | ehamkegBarka ebet Heermed. | (The fiassl | chamberr 20dhads

104-7,  which Iaeﬂheaduycadne &&t&thcibilobbﬂisﬂhwd%e% ??é)ei‘é' ng

110-7 is prowdedggbgri r ot ati.on of
shaft 104-7 ajterppts Hes‘&??’bt ith t?%eﬂ‘%?bﬁ"néi?—?s%%r ?néf ¢hesed
particul ars of stherefdemi gurdagt peyatienbelti eladsgLoEL ahbMbERSIN tRat hose

killed th d | 1. menb haf t :
10471 Brov degbampREY ¥Bhs, rlined Gre Ye GEEHCSBE o1 T FhedRiect | on
with pickup tubeshezo:aﬂmandnnyamonenm ofd tiiet mmvmzls&raﬂiacent
e hop | 222 SwrapgTBpSand 'HOG! ‘Wikn driatHAl ARalhy iREY' ¥ALCPirge !t hal

described in Fi gure ut provi-des. a nore conpact enbodi nment useful 20
in smal | er capacFhambero| is aﬁ%&ﬁ%&se@eﬁ% hilkg dgaimevies Ftgwazd 1thad 3

for reference, t bﬁd@ﬁil?t iﬂﬁa:@d éhds e fﬁhélrnesp‘erdﬂilveaaéi*biﬂl.uﬁrg sCgp be
descrlbeg. I n OBg gblon the nmotor 40 of .the conpressor assenbly 20 is
to

connecte an & Prate 25 ~ electrical .supply (not shown) and _
actuated to cause rot aheocompressedofdmiMis then dibscha¥gednfromnthet at es

the drive Shart Barodhi yidde! i &lid Vi tMirchidhd tniCaPkbndPRopEPtLRLE C

82. The extenS|on me conpressi on e cause 30

rotation of the BBadnte &hendischangey gedleny §handythereatier brtgecond
scrol | nenber 78g¢ne ag.‘s%hﬁﬁghh(pressure portion of the hermetic shell

15 22 defined in the upper shell portion 24, Lubrication
' of the bearings 38 and 110, as well as the other
' components of the compressor assembly 20, is
accomplished by the action of pressure upon the fluid
contained in the reservoir 180. Lubricant is forced
20 through the bearmg lubrication aperture 182 to
. lubricant the upper main bear:.ng 3, P and is discharged :
J.nto the suction pressure space thereafter. ‘Lubricant
for the lower main bearing 110 passes through the
‘ passage 184, the lubricant feed tube '186 and the
25 _ bassage 188 w:.th lubricant entering the collection
- chamber 217 (as described ' above) thereafter. w/
Lubricant in the collection chamber flows into the
second scroll lubricant passage 200 through the
lubricant passage 1nlet 216. Lubricant separated from
30 | 1nlet suction fluid flows into the sump 222 and
| accumulates therein with that discharged from the
upper main bearing 38. Lubricant accumulating within
the sump 222 J.S forced into the lubricant pickup tube
inlet aperture 232 by the rotation ‘of the second
35 scroll member 78 and thereafter is pumped ‘through the

\J



axes of the first stcrdll menmber 76 and the second scroll menmber 78 are not
aligned, a relative orbital notion is set up between the driven scroll wap
80 and 35 . the idler scroll wap 100 ca%.}ng'a plurality of 26
chanmbers to be forned.  The first chanber 4 as defined by the outer

scroll portions 20 er. I ' e.apRd
cl osed ltoher efrom d%ﬁ?ﬁgﬁﬁfoﬁbg 1%%538%1}%%%}2%%#}5 iIi%htéeaqoé 406 “afid

chanbers thus f or meRtey dE St chamberoR@4e toward the radially inward
ends Qf the respective Thoske smam&dBQnaﬂdeJﬂ.@t v&uqhabbi-bcfﬂalﬁéjtﬁéafﬂct”to

the first chanber (o] esse | ved war gd t he r | nwar d
ends of the respecﬁ‘\?& g@?oﬁa cg “gf? %ﬁo‘“ﬁ’fﬁt *“I’Fle ni)?é%%eﬂ
flui-d i s thén di sclthegesumpon222e a:trcd I dﬂsip:nd%O lalvéllooprbveng.linghean

di scharge aperture @c%ﬁﬁﬁ | ler a t he
di schar ge pressureuggreth?g%bc]f r met |°2‘as £ ?’11%31 %é%égﬁ'ﬁ 5“2%1% he
upper shell porti OASZA“bn_lﬁéﬂtcétliQS\? & tw%&ﬁﬂngfsr% the gasestovnbe| as
the other conponencempeessedt of OrEXHEHS OunpanpRd! ¥1uid, I&n@ccoafhbﬁaed

Clbricant 1o for cedubpioant’ phasiges dab TREVIR tie Aecired etinet, of.
182t to | uloi cant mhdnua%aﬁ.nqalaﬂdmmq]g.\im:laﬁors aoff sti’margerlolgt wraps 110
passes thr ough ¢ ho8asnst d'0RE ¥itiody' YL cofbules orf 68 PR VFA’ L8
passage 188 with | pompiagtofnlebrigante e dathimicantamighirpthe s¢yoll
descri bed above) By OP@ ﬁ?&%&es'—tﬂé'Mtiéhéf%&ﬂfl@h‘foﬂm?%ngb thaws

Qto the second ubricant = passage 200 throu ri cant
passage i nl et 216. SPABANGantOKepkh®: e FIMRFRSSion chambers as well.

15 - Furthermore, the. above-described lubrication of the
' seroll wraps via the lubricant passages is readily
implemented in the scroll appara\:us‘ 20 without
substantial modifi-qation théret_o. The provision of

. constant lubrication is desirable and prevents

20 unnecessary wear in the scroll wraps, at the same time
aSSui'ing adeqﬁate lubrication of all moving components

thereby reducing unnecessary wear and undue
maintenance in the compressor assembly 20. It will be
appreciated, therefore that the compressor assembly 20
25 provides improved reliability and a longer operating
(. . life as compared to the previous scroll appai'atus. .
In the embodiments. a co-rotational scroll
apparatus for use as a compressor comprises two scroll
_ members each having a scroll wrab ~thereon for
30 ~ interleaving engagement with the other respective .
scroll wrap and adapted for concurrent rotation. The
scroll members operate in a container or shell which
'is provided with an inlet for fluid which is oriented
_ so that the axes of the scroll members are generally
35 vertlcal. One or both of the scroll -members is



30 inlet suction fluid flows into the sunp 222 and- acéunulates therein
with that discharged fromthe upper- mai n bearing 38. Lubricant

accurmul ating within the sunp 222 is forced into the |ubricant pickup tube
inlet aperture 232 by the rotation of the2§econd 35. scrol | member 78

and thereafter is h-t he 2/ tube 220 _into the _
| ubri cant passad¥ %ﬁeﬁ’gd’ﬁn (ﬂ?ﬁ??? ‘fhtﬁlg 8 ‘éﬁltca‘?ﬁog@rgﬂgpl EBen the
art will appre(:lsnrmltmanémertﬁer dischariging Ubssr hti betwaent ghe t he

{Jﬁ\ég!SI (r);bISe accurrul ati onm%%:zl ul dpej'\ﬁn%%t %“:@ %H].'l %sev S{J#Bgﬁﬁpgﬁl'one or

condensed from taddapents ﬂlﬁb@\lterrpeeds@cf- c#he)tmom.\p\mpps fadgjadent The

various lgubrica a$336HesS w r e dep1des
mai nt ai nlsung adeihp;‘;%il 3%% cal?igl(;ﬁ g‘?uétjhe scrlo H:-Sg %%f%n?hloo vmrtsﬁout

undue consunpt i wEReFRbY h PTRVIA RS of q%qa@é‘n THe | gptizent
within the scrolgczw]apswﬁapwmtgﬁme acdtie |@ﬁ§d:hbﬁ§@f bhu]_feﬁsrrmml pe t he

seal ing of the ressj on_ch er. l] Fu er nor, th

above- gESCI‘I bed(\qo%c’lse:ﬂ g‘ﬁ‘ ?;H?hegggﬁj;ﬁe ﬂfﬁ%@rw?q he‘;]}% i (?é:ﬁt a ngages
is readily inpl dosation radjacent diie soptext endg0ofi theuscroilt wrapsi

modi i cglg on t hgilﬁtc@x l}li‘ilprg&ﬁiﬁn ﬁbf?&ﬁﬁﬁmfl&rbrirﬁ?&' Yhe | %ﬁrg%s' rabl e

and prévents 2 unneceSsary wear I n the scroll Waps, at the sane
time assuring adhqmher ashriitcds HPHed | novi ng conponents t her eby

reduci ng unnecessapabriint. iwcbmmﬁnebntnaapassageahaycgt{ekﬁ@sor
assenbly 20. It will be.a herefore t, t he co ressor ssenbly
20 25 pr ovithRes %‘g’gﬂff%l FﬁgFP#H’gaﬁJ%‘ I er°’6p§?§ 3‘
conpared to the menﬂoexom\ﬂmgoltheappssages ihto the smj)(ﬁbmﬁ sln &he .
co-rot atléj nal %‘U«:%m portion of the container. ' The pickup tubes
- rotate with the scroll member end plates and have end
openings oriented in the 'directidn' of travel.
Rotation of the pickup tubes generates a pressure
differential due to the velocity of the pickup tubes
20 - within the lubricant sump whereby lubricant passes
into ‘the tubes and is forced into the passages. An
additional force contributing to the lubricant pickup
is eentrifugal' force. This force: is a result of
dispos:.ng the pickup tubes radially 1nward of the
25 discharge outlet of the passage.. _
Additional lubricant from the respective scroll -
member bearings may be delivered to the scroll member
1ub_ricant 'passages' through inlet openings disposed
- adjacent ‘the bearings. A seal is provided between the
30 ' scroll member and the selected bearing to form a
' collection chamber for lubricant discharged from the
bearing. The inlet openings ‘are - located radially
inwa‘rd.‘_l.y of the _lubric’:‘_ant-_pa's’sage- outlets such that
centrifugal force developed by the rotation of the
35 scroll member moves the collected lubri_cant from the



“apparatus for *usé as ‘a conpressor conprises two scroll menbers each having
a scroll wap thereon for 30 i nterl eaving engagenent with the other
;respective scroll wap and adapted for congygrent rotation. The scroll
nmenbers operate in a container or shell which is provided with an inlet for

fluid which is or E:Gﬂ@éti?nt Eﬁhmﬁa@% #5ethef outdetcrol | nenbers are
generally 35 vertica or both, of the scraoll nenber tidPaBZS
'S"rﬁ r

_provided with passages ﬁhl‘bﬂ%OPﬁUﬁR&%ﬁ?’ﬁﬁ%gﬁhPﬁe%oFP'ﬁE

di'scharging | ugrl S&?E:ltb.ﬁhmtﬂ'atha Ofr ehlte &ﬁasba&mendspmm bér epghicentet fh
oroenlnsaaen e.quter_e S e
poi nlto Wne?e theJ sgf‘olq W’ﬁs""f o?l?#tﬁg F?‘Qg? %ﬁ% ?ﬁ'é ‘Zg‘éﬁ%s %i"gﬂﬁt

| ubricant ®0 the systemsseush as apefriggration heystemsar gBuvthexmerean be
disposed 1N the a5GhQrbedy E\“:'IB%E °adr8h3! pBhratis' 20h2BndbAELBLIGHT

outer ends of the sCro ug rlcant
into the first chsﬁepta.sre Fnﬂs afdgamage Lapw oind §iﬁP§#| HEB’FBhFﬁBQh

passages -by pickuggt U?%v&%'&%r al e it e&‘i‘ n&h@ Oﬁhhhe t%eeaﬁhmgiﬁrolih
menber havi ng the pas es .into th

th
portion of the co ction,e 3p kuﬁ‘qgﬁﬁgé' © ot e \Af’???‘??fésé‘é?ol PaREnber
end pl at eggand hapeoalmd:ujml ngs oriented in the direction of . travel.

o o oy oF the i chub i A €5 Pnl @Sl Eadhdd YN b afigRrbpel e
| ubri cant passes rmtchhdﬂtalbbl‘leﬁdlnsthsr@éfd‘- iwkthimchrissegRe, ofpthe

addi ti onal force ¢gl 1 Herdiirdtow ckup is centrifugal force.
This force is a res%tlt of sptt(?sai ng tr+1e pi ckup tubes radial l'y |nvvard of the

2 di scharge outlet of the passage



Additio

nal

| ubricant fromthe respective scrol

.
[y s. e

delivered to the scroll nenber |ubricant passages through inlet openi
di sposed adj acent the bearings. A seal is provided between the 30 _
menber and the sel ected bearing to3Porma coll ection chamber for

scrol |

| ubri cant di schar ed fromthe bearlng
radi ally i nwardl
force devel oped Dy the. g@&@&lo@ppi
col | ected | ubri cant fro€1

will be appreciated tha

circuit

co-rotationa

fl ow of

1+9€ esrpliobenha

be appar ent "t se sKki

menber beari ngs’ nay be
ngs .

The i nl et —openings are |ocated
M8he | ubricant passage outlets such that centrifuga

riﬁﬁs350mprls§ 0l | menber noves the

harrber to the outlef. It
BRer BEnEPa B, ard iase tand 2
enbodlnents\MIIscmbrifwrapnalsposeéranlsaldndnduplsbép for use in closed

. syste S

scrol | r%p%%rg 4 s#]%\i/\% cont r&%%f?@%té@g %a%quat e
| ubri carﬁcrmbl ewrm@ts
in construction
Modi fications to tHe enbodlnents

art within the SRRPRFIFUSHe %‘Palﬁ%t?m% LY | PRy e#%el%’d?se
an&mﬁw ‘tREpebetageny fdaid Second SerbEl hawbed aghend

pased oﬁh%nbeﬁm’gi |/ENOL saraps ibeing npl e
BEp! eafféné@&)(pﬁaf' Vfofﬁﬁ?g 10 i‘h ﬁé’duﬁ Yhe
I 0 ilTed 1n the

B Ve

er AR AR OREH & A PheRade hasiog an cerife ot o

1. A scroll
pl at e agﬂ
scrol |

scrol |

(ﬂﬂ said

wraps beifitow communication with said flrst chamber;

15

20

25

30

tube means in flow communication ‘with said
lubricant passage and arranged to pick-up lubrlcant,

in said use of the apparatus, for dellvery to said

lubricant passage; and
members.

2. A scrcll.apparafus';s c;aimedﬁin'claim 1, further

comprising means for biasing said scroll members

towards one another.

means for rotatlng said first and second scroll _

3. A scroll appafatus as claimed in claim 2, wherein .

said means for biasing comprises a plate member
connected to said first scroll member, said plate
membef having a through-aperture which is penetrated
by said tube means. .

4. A scroll apparatus as claimed 1n clalm 1, 2 or 3,

wherein said tube means comprises a lubricant pickup

tube afflxed to sald second scroll menber.

5. A scroll appafatus.as claimed in ény one of the
preceding claims, further comprising a sump and baffle
means, said baffle means being arranged for reducing

AR



‘cooperably arranged *‘for forming, in use of the apparatus, an
alternately open and 'closed first chanber therebetween, said second
scrol|l nenber end 10 . plate defining a |Ll§)£i cant passage havi ng an
outlet in flow comunication with said firs hanber; tube neans in flow
conmmuni cation with a n d O

| ubricant, in sai dtagekgﬁhtéﬁghgi }a’reg'?%é'%g'eﬁg’ J%??/ﬁ &E‘sal %gmp

| ubri cant passage; and neans for rotating said f| rst and second scrol |l

menbers. 2. A sceql | apper@ius a@a@a@d@%é NeXd fidd 1infalﬁ§h6ﬁecafpi-.h§' ng
means for biasing said roII npers 2Q° t owar ds qQne anot her. 3.

scrol | apparatus aBTEFK S 2, Wrthern m‘-’ﬁﬁ%f(ﬂ‘eﬂ%m ﬁgr
CO%I’I Sﬁs a pl at ehmtheabdgnsappec}tungssaddf seebnacsetblmﬁbﬁbb ersaidndaﬁgat e
menber havi at - aner et - sai ube
means. 4. g%\ scr o?ﬁggppct S asd,\/n %8% fgg'gclf;&m °@§5t%1?11§ gﬂﬂ@?’é‘Fingal d
t ube rreans_ conpri sébea $mméaﬁpmldkupem #rd xmeans £onl detiweringol |
menber. 5. A scr t S |

?’ur fﬁ.&ﬁ?&a oS s@idl Thehnd nga ﬂaﬁi}e §QngrB ing

precedlng cl ai s, er conpr|3|n a sunp
means bei ng arrangé& ifosecondc srgod eeber IP° spl Sl ricant pasepge.
rotational velocity of lubricant in said sunp. 6. A scroll apparatus as

for Totatably suppdrt i ni SERRI9CAlareils s, A4S 4if CAR) ' 8hd %05 ERLS
| ubricatingosai d npzeseflingr ctkaiis y wherein nspidefirstndscaroll | membeer
and means for del i ygiiRdg WHFYcatO Barildld HAVLASP ok ObGEFOL Y17 UBRBI! | N

N ~ communication with .sa_l_d first chamber.

8. A scroll aipparatus as claimed in claim 7, further
comprising a lubricant 'pic_:kup tube affixed to said

15 - first scroll member which pickﬁp tube is in flow
communication with said lubricant passage of said
first scroll member.

9. A scroll apparatus as claimed in claim 7 -or 8,
further comprising means for rotatably supporting said
20 first scroll member, means for lubricating said means
- for rotatably suppori:ing said first scroll member and
\_ B means for 'deliverinq” lubr;icant from said means for
rotatably supporting said first member to said
lubricant passage of the first scroll member.

25 ~10. A scroll apparatus comprising:
‘'a shell defining a suction pressure portion and
a sump;

a fJ.rst scroll member disposed in sa:Ld suction
pressure portion, said first scroll member having an
30 end plate having a shaft ‘and an oppositely directed

(LT



sai d second scroll nenber to said |ubricant passage. 7.° A scrol |

apparatus as clained in any one of the 10 precedi ng clainms, wherein
said first scroll menber defines a Iubricant passage having an outlet in
fl ow communi cation with said first chanbe32 8. A scroll apparatus as

claimed in claim?7, further corrpnmg&la | ubr.i cant pickup tube affixed to
said 15 f i BSroddr YrRPEHSPO exeap tube i's in fl ow comunication

with said [ubricant BQ%%md)fsc&%ﬂ fméﬁeﬁcaﬁﬁoé@ﬁ’bfﬁ sdid s Eﬁbﬁ” |
apparatus as claimed in claim 7 further conpri si 2 nmeans \‘(

rotatably suppoPFEf§ES @°§Gl°n' sﬁlpsﬁe%"& Eeketicme nQaVéF‘Q‘ an

I ugrl cati n]g Salj d;lnmaqnmtfe)rhaﬁ:&j all %Sh&tﬂtp(!ﬁd ra-;sep ogj_{;glysg%?hbtganber

and nean or de I | t m._sai S Lot at a supportin
said fi r%t marrbgF&'og' sglga § F%%%ﬁf’ B'§§§5§ 'oisat"ﬁ sf’FP&[l YERBP| % gr 25g
10. A scrol | appadiatezrleawingsengagement Ifoatefcnnpsgablwfbmungr,einure
portion and a SHWE oF ﬁ!ﬁﬁarg#)ﬂﬁ#m%r égﬂéegli’ ééhdaﬁlic h.BQ eRr essure

portion, said first scr avin late having a
shaft and an-opfd¥iste a&bFECFB&rfPfH’ffnllffﬂ’ §f‘f9!.‘dl:.‘if¥91§:1§‘§!‘!?er C

Ia M S * gnaz !:aeél a&mmg?patseulubb&eaﬁa, pasesgad nrinld amnber
i sposeq i n sai 0 r ess ortign id secon '
havi ng 3’:‘? end pI° \fil P a?qf%‘ﬁﬁng aB (‘)&ef"eﬁ’“ﬂl?g %ﬂ §°rn?'i scrol |

wr ap di sposed tlwana@on ofai dadicy ol sevonds tsnngll n membeireaviow efidagenent

for cooperably Maﬂg"f%% géq.dat%qrsq.} gﬁx% ternately open_ and

cl osed first cha ween, said’second.s ' menber
a lubricant p:.ckup tube affixed to said second 7
scroll member for picking up lubricant from said sump
15 and del:LverJ.ng it to said lubricant passage:

bear:.ng means for rotatably support:.ng sald f:.rst
scroll member and said second scroll member, and

means for concurrently rotat:l.ng saJ.d first and
second scroll members. '

20 11. A scroll apparatus as claimed in eclaim 10,
' wherein said lubricant pJ.ckup tube compr:.ses an inlet
orifice d:.sposed in said sump.

12. A scroll appai:'atus as claimed in claim 10 or 11, |
_ further comprising baffle means for. reducmg the o/
25 rotat:.onal velocrty of lubricant in said sump.

13. A scfoll apparatus as _c;laimed- in claim 10 ' 11 or
12, wherein said lubricant pickup tube is L shaped.'

14. A scroll apparatus as claimed in any one of
"claims 10 to 13, further 'cbmprisi’.ng ‘means for

'30 lubricating said second scroll member bearing means
~ and means for dellvern.ng lubrz.cant from said second

* C L M S *
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end plate defining *a l'ubricant passage having an 10 out | et  di sposed
adj acent an outer end of the scroll wap of said second scroll nenber:
for flow comunication with said first -chan%zf ; a lubricant pickup tube’
affi xed to said second scroll nmenber for picklng up | ubricant from said

ot ah o de%b*%r Ilng?éﬁ‘bép %@a'(}llr%n%ggﬂg ggsecondd SCI’%P?Bilf o

‘rotatably supporting said_first scro er an

menber; and neans F'GF“’@G' é-ﬁﬁln}: PRESASI®y sai d f.| rst and second scroll
marrber,s 20 A scrol|l apparatus as claimed in claim 10, wherein

said ITUbricant pic be co I ses_an nlet orifjce d sposed .in said
sunp. 12. A scrol Iligapp atl ggé' cRBEPAER Pﬁ cPSi n‘Fil 111" e 14,

conprising baffle wmarleim‘ csaidachleam toe %livermtgatlwﬁcaml: otot wadd

| ubricant in said | n jmil0,_ 11
or 12, wheré&in sai %% | c%mf %%.L b%tégﬁgp@ag %9@%’?’0?75 a
appar at us as cl ai msbroicangt omll#ct:iqm nchamber: glisgpsed mdwentospnml ng
means. for 30 s?ﬁ:'b“ C' eaesasétoifatoeérsnolﬂem@ersmr b&h@e%asnand

means for deliverin ant fromsaid second *

scrol | menber bear F%Q%n§°@“8‘%"&@é’@oﬁ’d—t§’cla& Ii"ﬁ'ﬁb@P P&Bﬁ’l &Hmiﬁé%ge
15. A scroll appapassages adfdned im sdid SebbndsirS1l afintberans for
delivering lubricant to said 5 second scroll nenber |ubricant passage

conprises a |ubricant collection chanber di sposed adj acent said shaft of
the secondigcrol | mdnbed ‘serdlioldpparatushasbeclaimedniiont any vone of

i nl ?t to sai d | ubr i G3TeP255 24 ded | nGtlelrd i3 &2 £8C #1¢s3C" SbtolEMhehber

- deflne_s_. a lubricant passage having an outlet in flow

‘communication with said first chamber.

_ 17. A scroll apparatus as claimed in claim 16,

15 further comprising a  lubricant pickup tube affixed to
'said first scroll member in flow communication with
said lubricant paséége of said first scroll member.

18. A scroll apparatu as claimed in claim 16 or 17,

further comprising means for lubricating said fir_st

20 scroll member bearing means and means for delivering
lubricant from said first scroll member 'bearing means

\/ to said lubri.éant pas'sagé of the first scroll membgr.

19. A ‘scroll apparatus as claimed in claim 19,

- wherein .said means for delivering lubricant to said

25 first scroll niember_ lubricant passage comprises a

lubricant collection chamber disposed adj acent said

shaft of the first scroll member which collection

_chamber communicates with an inlet to said lubricant
passage defined in said first scroll member. '

—_—
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10 16. A scroll apparatus as clai rred i n any one of Clal ms 10 to 15,
wherein said first scroll nenber defines a |ubricant passage having an
outlet in flow conmunication with said first chanmber. 17. A scroll
apparatus as claimed in claim16, 15 gyrther conmprising al ubricant
pi ckup tube affixed to said first scroll nenber in flow comunication with
said |ubricant passade sdrall dcdmnpredssmr c&ppanmthm caﬂp?fssfqﬁl | appar at us
as claimed in claim ur means for lubricati.ng sai
first 20 scrol | %Gng‘%ﬁégéfﬁ néﬂgrié]éng{% n§ f%‘?cﬁb??va’ﬁetﬁ%r |%hn
fromsaid first m@qnmdnssbargsgpmwneo paitidniband aat spapsdge o

the first scrol lgqfMaict; presSiptd! @Qp@,{atus as clained in claim19,
wherei n said nmeans for. del verlng lubricant 10 said * 25 first scroll

nmenber | $bri cant pasﬁg%”é%?rpﬁ%’@%lalﬂ%rcaﬁswﬁ%c%noﬁaéﬁamﬂdﬁmposed
adj acent sai d slyfdsstird soFtisn, ssamlfﬂsgﬁeéc%mhmeﬁbbecua% per

t th tot d t d f t

cerol mamber ehdplAte naGRE B AR S "2 BBReRT el Agreﬁ% a,
hermetic shell cszinoil]ngrmpedu.sposeﬂr thereenposai@rtlmﬂlsnmﬁngmquSure
ti d t4 t

Sorol | menber it (#secfgﬂr?cjl 3 Ll AR i é Orj{ |‘;c:)i'r§lg s&Y tfite s<r:$ol l.

scrol |l nenber disp sal d. sucti on -préssure :por

‘nenber Hfing adlefimes din spid Rpd BIake; and an opposi tely di rect ed scrol

wrap di sposed thereony é@ééhdlé&onrﬂéhbafrraﬁpssaar Hp 33id udtilonint
passage having _arr outlet 10 efjned:in sald.end plate; a second

scrol | menber diRGRESHFS Parhipny, - (ﬁar sacand, ser | eX, havdRGH AR scr ol
menber haV| ng aremhcplaté ehha!nggaasihm‘ﬁ andl an opposnteu.y direeited

scroll wrap dlsposed thereon, said scroll ‘Wraps being
15 in 1nter1eav1ng engagement for cooperably formlng, in
use of the apparatus, an alternately open_and_closed'
first. :chamber, _ said chamber " being in flow
communlcatlon w1th sald outlet,
' p1ckup tube means cooperatlng w1th said lubricant
20 passage to deflne a flow path between said sump and
said outlet;

respective bearJ.ng means' for rotatably supportlng
said flrst and second scroll members, '
_ means for lubr:Lcating said first and second
25 scroll member bearing means, and

d
t

I
Y

a motor dr:.veably connected to sa:Ld shaft of the _ o/

fJ.rst scroll member for rotat:.ng said first scroll
member; and
means cor concurrently rotatlng ‘said second'
" 30 scroll member with said fJ.rst scroll member.

21. A scroll compressor as claJ.med in claim 20, -
further comprlslng a compres51on plate connected to
said fJ.rst scroll ‘member.

A O Y



scroll wap 'd.i sposed t'hereon, said scroll waps being 15 I n
i nterl eaving engagenment for cooperably form ng, I n use of the apparatus, an
alternately. open and cl osed first chanber sai d chanber  bei ng in

fl ow communi cati on vvi't h said outlet; pickup tsube means cooper at i ng with

sl Lubricant 2022, RasAGAL 0cd rBSstyr| | QY RAIRE Waan S7h dlg?ra“d

said outlet; respective, bearing neanS for rotatably supportin al
and second scrol | YReERIR; s%ﬁnE’-PBPP Eubei mmlﬁ%@g}f@

scrol | _menber bear?m‘r[%aﬁﬁbeas@c@rg@t@é gaiaeabhyréggﬂ@ﬁtgga{;g sai d shaft
of the first scrol er for rotating said first-scroll nenber; and nmeans
cor concurrently rotating said second 30 scrol |l menber vmth sai d
;i rs':1 scroll menbe23. 21A s&radol compresessoraas laimedtl in ctdaim2®@2,
urther conprisin r 0 n fJrst

menber . 5 22. gﬂ?escér){%) Qéfa r&é‘ségggs'clgﬂ gﬁ%@% tc%n%?jgeg fs ]mﬂér? 1;sal d
pi ckup tube neans transfers MSWQC Siewupcmuni,eemeu twithi gaid

conpr essi on plate. 1&1‘:&?%9&]& pogRbessor as clained in claim22, 5
wherei-n said conpression plate conprises a |ubricant transfer passage in

fl ow communi cation with said lubricant pickup tube. 24. A scroll conpressor
as clainmed in claiz 23 aWRn11 Seotipessor tade cinied uritrhet‘:laimprz:B,GS a

end pl ate and oai MRERRIE.sRdA° LA PepRC WG “Arduled > oRbRSses 0"
| ubri cant 10ansf erlylasicapt atdansfer| thbec axtendinggbetivedn: saidifinstl |
scroll member end plate and said compression plate for
flow communication between said lubricant transfer
passége and said lubricant passage of the first scroll
member. = ) X

AN

15 25. A scroll cémpressor as claimed in "any one of
claims 20 to 24, further comprising .means for
delivering lubricant from said first scroll member
bearing means to said lubricant passage.

26. A scroll compressor as claimed in claim 25,
20 wherein said hermetic shell comprises a central shell
| portion for separating said suction pressure portion -
U o and said discharge pressure portion.

27. A scroll compressor as claimed in claim 26,
vherein said means for delivering comprises an annular

- 25  seal di'sposed ‘between said central shell portion and
said first scroll membér end plate for defining a
collection chamber for collectlng lubrz.cant from saia
first scroll member bear:.ng means.

28. A scroll compr_essor as claimed_ in" claim 27,
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menber. 15

20 to 24, fu
first scroll ne
conpressor as ¢
conprises a cen

25. A scroll conpressor as clained in any¢ohe of clains
rther conprising nmeans for delivering lubricant fromsaid
nber bearing neans to said 1 ubricant passage. 26. A scrol

| aimed in claim25, 20 36wherein said hernetic she
tral shell portion for separating said .suction pressu

|
re

portion and salHhﬁ@ﬁﬂ%ﬂiﬁ#?ﬂﬁ%%ﬁteS§§Pﬂlomembkr,Euxhher gefijmessan as

clained in clai
* 25 seal di
scrol | menber eff
| ubricant from
conpressor. as ¢
further defines

indet Wheeei Msfid d TRBRS cholt d%ﬁ@é‘%&?l CUEY4 Se§p 3‘2;:

annul ar
i r iy

i sposed betwee ai d- central on and sa
H%ﬂ a%BPgdgF%W QBPFFSﬁn hnﬁﬁeagﬁonndosaedt|§§:

soaildectisn suamﬂernenber beari ng means. 28. A scrol

laimed in claim?27, - 36 -wherein said first scroll mnenber

an inlet to said lubricant passage, said inle

t

communi c8t i ng b@%weed mmlllbcpmlesmam zldinedd il hagt iche cegnber. 5

29. A scroll ¢
conpri sing baff
reducing the ro
refrigeration

| oop connecti on,
refrigerant to

< O)pa I ned to 28
PIRAGEC020 %S| 2TPILUREARY Vil AR Thahiel fRang
fiEpossa 8| %%-F‘Fys‘éﬁ iemmregsune, poxttdon for 3educi>ng

this rotatibaal veloeityl 020 1idricant’ ¢/ 548/ Blump? ©!
the system conpri-sing: a. condenser for condensing

I|qU|d form an expansion device for receiving |

further

osed

iquid

15 refri geBOnt #&romsefrigaraeiser asgsesmandifey sai direalagengnt; an

evaporaygr for

15

20

25

30

r‘é‘fﬁh&’e%ntefin ggﬂﬂed ri@‘oﬁa' gonnection, the system

compriSing- '

- a condenser for condensing refrigerant to liquid

form, o
an - expansion device for receiving 1liquid

refrigerant,

<

'refrigerant from said condenser and expanding said'

an evaporator for'receiving refrigerant from said

expansion' device and evaporating the refrigerant to
vapour form; and ' '

a compressor for receiving refrigerant from the
evaporator and compressing’ and sending the refrigerant
to the condenser, said compressor comprising.

a hermetic shell defining a suction.pressure _

portion, a discharge pressure portion and a sump
in said suction pressure portion,

- a first scroll member disposed in said
suction pressure portion, ‘said’ first scroll

member having an end’ plate having a shaft and an -

.oppos1te1y'directed scroll'wrap disposed‘thereon,

said first scroll member.defining a lubricant

passage;
a second scroll member disposed in said
suction pressure portion,' said second scroll

I
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i

expansi on devi ce &nd evaporating the refrigerant to vapour form and 20

a conpressor for receiving refrigerant fromthe evaporator and conpressing
and sending .the refrigerant to the condenser,., said conpressor conprising: a
hernmetic shell defining a suction pressure portion, a discharge pressure

portion and a sunp 25 pepher having?afl &H@! 'EQQthﬁﬁ.wBG a%gs?ie: afal hhSt

scrol | nenper di sposed 1 n sai,d suction gress re%fortlon“ sal rst scrol

- menber having an end pl&PE°ﬁ&$Fﬂ§'§i§ﬁﬁ pdFErak! o Aleppsed; Ehexeoner ol |
}Mgp_ d:[;-'SItoosed t her eon, %Qig scf?llsalﬁbi%éﬁ ﬁ@idnql fanbeindet18a¢ing

- lubri cant passage; a second scro menper di sposed 1 n said suction pressure

~portion, said second SCPappgementcforngormkpgy ip.use ° §genﬁﬁBBFeﬁ§9¥ng an

' eﬂd pl ate ha\éi ng a shaf ananslternapelyt apenli andt eclosed| Ifinstp dhapberd

t her eon, sai scrol |l ' in..iAter ¢ e ne f oLy

$58R80eRG0, | Nsald! S0 CRAMET N | Ob1qy

formng, in use of the compress an alterna open an

closed first chanber thecomunicationswith satdpbrinant; passage defined

comuni cation with saidjhuighigap rats seed1dehenér;n said first scroll
menber; pickup tube neans in fIOM/cgﬂgEnicatio ith 1

0" L
| ubricant passage and said s BSKUp: EeRERIR quF&FQHP}cgﬁﬁﬁﬂfgiﬂﬂ
said firstagerol | nmenbeigaideaubid camtn passagetatidipaids sump;t i ng said
second scrol | memper; 15 bearing meanT®#3% £3kakdRiLC8LpRIrEdhg 8654

scrol |l menber bearing neans;
first scroll member;

_ bearing means for rotatably supporting said
~ ' second scroll member; '

15 . means for lubricating said sécond_ scroll

member béaring means} and
a motor driveably connected to said first
scroll member shaft for rotating said second
scroll member concurrently with said first scroll

20 member.

31. A refrigeration system as claimed in claim 30,
further comprising a compression plate connected to
said first scroll member.

\_ 32. A refrigeration system as claimed in claim 31,
25 wherein said pickup tube means comprises a lubricant
' pickup tube which is secured to- sgid compression

plate.

33. A refrigeration system as claimed in claim 32,
wheréin'said-compression plate comprises a lubricant
transfer passage in flow communication with said pickup

tube.
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a notor driveably connected to said first scroll nenber*shaft for rotating
sai d second scroll nenber concurrently with said first scroll 20 :
menber. 31. A refrigeration systemas claimed in claim30, further :
conprising a conpression plate connected to said first scroll nenber. 32.
A refrigeration systemas clained in claim31, 25 = wherein said pickup
tube means conprises a lubricant pickup tige which is secured to said
conpression plate. 33. A refrigeration systemas claimed in claim32, _
wherein said cdforedsi ERfEP-EGEagénpr isystem | adr. |qiammﬁ ains f eﬂ.a;insszﬁg,e \g(s
f1 ow comuni cation with said pjckup tube. * M * 38 34.
A refrigerati or’f’hsefquéTn gaig am'ﬁ}ﬂ’i’ n tosy nﬂ%@nsmgapempr“eg taibe

neans further rises a,lubrij can ransfer tube extendi ng between said
first scroll rréﬁ% icanF pF’a'?Es [’a'}’& &?ﬁﬁ%%nbﬁpﬁ?ﬁnf &319 flrst ow
conmuni cati on e nt transfe ssa nd sai‘d Iubr| cant
passage of the %?rovﬁ' rs}ﬁ’%zdr@%é#f% ‘i 4 ‘8°é'f %s‘?]éﬁ%l X ai ned
in any o %ﬂl{lﬂ! r d t rises 10

a cent ralnses hel | g%;rrf c’é’n rlzéé’et i\griflt ?Eﬂwgghd gg%&o%%’?ﬁé%%?e?ﬂﬁ ¥ and
sai d di schar ge gyl Qmp dd 1) 1udfe i At Y Ly d in
claim35, furt r?ea; conprising neans flocr ugél cat %éﬁga ?é#sgtézs(:roﬂfﬁnenb er
beari ng neans. wmber. 37. A refrigeration systemas clained in claim 36,

wherein said nmeans for delivering conpri ses an annul ar seal di sposed -
between said central shell portlon and :

[

35, 'A :efrlgeratlon system as claimed in any one of- - .\/'

claims 30 to 34, wherein said hermetic 'shé_ll comprises
10 a central shell portion for - separating said suction

' pressure. poijtion and said 'diséhai'ge pres_sufe poi‘tion.

36. A refrigeration system as claiﬁéd in claim 35,
further comprising inea‘ns_ for lubricating said first

scroll member bearing meané,

15 37. A _refrigerétion system as claimed in claim 36,
whef.ein said means for _delivering coinprises an annﬁlar
seal disposéd 'between saiad - ceht_r:al shell portion ‘and
said first scf:oll member end plate .for .defining a
collection chamber for _éol.lecting lubricant from said

20 means for lubricating said first _scroll member bearing

means..

38. A :efrigeration- system as claimed in claim 37,

A 0 O



8 v Lia - a LY 2 ’ e ©9@

said first scroll®nmenber end plate for defini'ng a collection chanber for
collecting lubricant fromsaid 20 means for lubricating said first
scroll nmenber bearing nmeans. 38. A refrigeration systemas clained in
claim 37, 39 wherein said first scroll menber conprises an inlet
communi cati ng between said | ubricant passagégyuisaJd col | ecti on chanber.
39. - A co-rotational scrol | -type fluid-transfer 5 appar at us

wherein provision I RnPagh hagaf it
RS Lo, e IEn R il gl Laf e

scroIL_mmaps by virtue

operatfon of the RRMuNicatiingk oatbrdaidrs45d! 1hBFidaht Vpa¥shged dﬂdorsarﬁlt
~outlet arranged for introducing said |[ubricant 10 into the region mhere

the scrol|l waps igoldrictigreciamercooperate to define an initi al
fluid-transfer chanber. 40. A co-rotational scrol |l -type

fluid-transfer apparatus substantially as herein described with reference
to Figures 1 and 3, 4, 6, 8, 9 or 12 of the 15 acconpaqglqg dr awi ngs.
39. A co-rotational scroll-type - ui -transfer
5 apparatus wherein provisibn is made for lubricant flow
through the length of the scroll wraps by virtue of
there being provided tube means which in operation of
the apparatus picks-up lubricant for delivery to a
lubricant outlet arranged for introducing said lubrlcant

10 into the region where the scroll wraps in said operation

cooperate to define an initial fluid-transfer chamber.

40. A co-rotaﬁional scroll-type fluid-transfer
apparatus substantially as herein described with
reference to Figures 1 and 3, 4, 6,'8, 9 or 12 of the

15 accompanying drawings.
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