(4]

1- CO ROTATI ONAL 8CROLE APPARATUS W TH POSI TI VE LUBRI CANT FLOW The
invention relates to the lubrication of co- rotational scroII%QQfgi.?Igi$3
transfer apparatus and 5 particularly, but not exclusively, To the

| ubrication of the scroll waps of such agparatus. Scroll apparatus for
fluid conpression or expansion are typically conprised of two upstanding

interfitting involute spitoOdROTATIONWAL, SOROII, EPPARATUS gener at ed about
respective axes. Each respective involute wap is nmounted upon an end

plate and has a tip di sposedWITHCPOSETIVEI LUBRICANM{ELOWW th the end plate
of the other respective scroll wap. Each scroll wap further has flank
surfaces which adjoin in 15 noving |ine contact, or near contact,
the flank surfaces of the other respective scroll wap to forma plurality
of nmovi ng chanbers. Depending upon the relative orbital notion of the

scroll waps, the chanbers nmove fromthe radiaglly_exterior, end of the 20
scroll waps to the|@ﬂﬁéﬁ¢%ﬁq?&?ﬂiféq%ﬁﬁﬁ Be Eh% %ESBFFa 2Ps©°%t &P~ 11 ui d

i on, f dially i ' d of_th '
Corol | ar aps f o qHAA A, aRet Bhi-PRRS s EANE P tex apRaRAFEen aHe

for mati on of t he, SHARE 1,77 Gl ndt @19, Db a8 s e g ol 1 v

mechani sm whi ch *C ral ns t’he scro 0 non-raot'atio f1Tve notion.

The general 5 of fi{d RV ES apS ¥ |sydiphy @jd on and operation are
di scussed in nunmerous patents, such as U S. Patent Nunmber 801, 182. Nunerous

attenpts have been negla-d01 dexgpaPatls I Fort | OFMAlich Cr 8bhppBE8L8HUS or Such
appar atus provi des for _

L expansion are typically comprised of two upstanding
- interfitting ipvolute spirodal wraps which are
10 generated about respective axes. Each respective
inﬁolute wrap is mounted upon an end plate and has a

tip disposed in contact or near-contact with the end
plate of the other respective scroll wrap. Each

scroll wrap further has flank surfaces which adjoin in

15 moving line contact, or near contact, the flank
surfaces of the other respective scroll wrap to form

a plurality of moving chambers. Depending upon the

s relative orbital motion of the scroll wraps, the
chambers move from the radially exterior end of the

20 scroli wraps to the radially interior ends of the

scroll wraps for fluid compression, or from the

radially interior end of the



10 concurrent rotary notion of both scroll waps® on 6érallel, of f set .
axis to generate the.requisite orbital notion between the respective scrol
wrap el enments. However, nobst comrercially successful scroll apparatus to
date have been of the fixed scroll-orbiting scroll type due to various 15
difficulties in achieving success with go-rotating scroll apparatus. In
addition to the energy consunmed by the additional bearing surfaces
typically found, other energy |osses can occur. As the scrolls rotate,
fluid around and in 20 the vicinity of the scrolls is "fanned" by ﬁﬁé
scroll nenbers. After the scrolls have been rotating for a period of ting,
the fluid adjacent the scrolls develops a swirling or centrifugal flow
field around the periphery of the scrolls due to the notion of the scrol
menbers. This pr&sspeatiyessareihitrpps fpg fluid epmanpien-t yThtheareHevsansol |

nmenbers are cont aoNgékdmpldsts #BE | foRhalRa! OF Whe  chbBBedd ,0Mkd ipak did hus
devel oped increa the taotal ener,fc’;%'b&egu rement _for the, scroll apparatus,
ar

se
since both the S(?sz‘f’sveaﬂ’ébjttﬁé F9EPY §tRAFDanAR FhiFh, GeRsirpins
efficiency of theahscsadllappaned-ustatsionsllueddtive mdtion. hafheafs&rheen

difficult to obtain and confr dequat e | ubrjcant. flow fhrough the scroll
wraps of a sgo-rot%% P%lr?%ess%r% 3?+°lealp§%rpa§ﬁt§e.ra{gﬁ°%aﬁ§‘/ ?ﬁ%ﬁ%"é‘t ?5%5 such as
refrigeration andiacussedniip tgeiayg, patientscsebh & U.S. Papenw Numkeri s enpl oyed
as a gas conpressgq igp.a closed circuit system Lubrication of the
conpressor in such systens is typically acconplished by providing a

| ubri cant which i s mscibl RATUS2ERIPES Nawe hapsr Badecfo devaled ceul ating  --.

all or a portion Qtatitngllékroll appifdugantsuch igparstudsesoiviss & The o/
effect of the centrifugal flow field i reci Qltate this m.scible

to
| ubricant Blt of CREWTRERC To54%Y (gLt étizt-l?"?l’é‘lpﬁc--’f?& wraps. on parallel,

offset axis to generate the requisite orbital motion between
- the respective scroll wrap elements. However, most
commercially successful scroll apparatus to date have been of
the fixed scroll-orbiting scroll type due to various

15 difficulties in achieving success with co-rotating scroll
apparatus. I | ' '

In addition to the energy consumed by the
additional bearing surfaces tjpically-found, other energy
losses can occur. As the scrolls rotate, fluid around. and in

20 the vicinity of the scrolls is “fanned” by the scroll members.
After the :scrolls have been rotating for a pétiod'cf time, the
fluid adjacent the scrolls develops a swirling or centrifugal
flow field around the periphery of the scrolls due to the
motion of the scroll members. This presents a substantial

25 difficulty when the scroll members are contained in a shell or
enclosure. The flow field thus developed increases the total
énergy reqﬁirément for the scroll apparatus, since both thé
scrolls and the fluid are rotated, and the overall éfficiency

of the scroll apparatus is reduced.



| ubri cant® availabl & to fl ow t hrough the scroll waps of the scrol

apparatus and filling the container in 15 which the scrolls rotate
with [lubricant. This lubricant accunulating in the container also tends
to be swirled by the scrolls, requiring additional energy input to the
scrolls. In certain co- rotatlonal scrol |l apparatus, 20 | ubricant is

al so provided to the &eahaagalgapeaéhl a9eEheuser eb! oBt&TR AR J&hér
| ubrj.cant al so contributes to | ubricant- accunulation in the con ?alner

as i;flows fronPRREUAES P-HQ§1SFP§r £hayi ERrPush; ERecscrati VraPSPER of

the invention iscberatakganal’beroll app&rathg.ovrﬁcmtiﬁpﬁbéa{ﬁ&?écr' bed
problens in the Iubélcathg¥of co- rotational scra kéogga r at Accordingly,

the invention pr8¥leds & SLF HIFEApDE & ngheg?ed%?¥%}%g a
suction pﬁessureappara&nsane employedaasuapgassaodpses$obeingad¢5@@a£d in

sai d suction pregiieGiROLyLeln. 2 tulSiettidh lofTRal ?éggésg 1R S

suction pressure portion 2sard first o r'st-scrol
end pl ate havi ngS¥SERRS: éﬁrdﬁyp%ﬁﬁﬁ¥yen%?Q??PllshQQ1 bﬁpoﬁ??ﬁ%?lagre%ted

first scroll wapudirspaned whié¢ht hdeeomistixaendrScritld ngaderedli spesed in
sai d suction pressur ortion_.sai.d s nd sc II nenber havi n ggond
£1on, e oth

scroll end plate RQPFﬁgsﬁdSeEBﬁdc§EF&
di r ect ed10secondlabrdkchner dm dtlssposkdseaelsgrst,em.sal 'ﬂhesetftflelctvwaﬂ)stﬂﬁel ng

s ol oy ol EREMAAY 00, CPOPES 1 W pbBtBRL U gTRRICLSY 0,
pl ate, defining &u ygppa§ntout of the gas, leav1ng effectively no
— lubricant available to flow through the scroll wraps
of the scroll apparatus and filling the container in
15 which the scrolls rotate with lubricant. This
lubricant accumulating in the container also tends to
be swirled by the scrolls, requiring additional energy
input to the scrolls.
In certain co-rotational scroll apparatus,
20 lubricant is also provided to the bearings supporting
the scroll elements. This lubricant also contributes
to the lubricant accumulation in the container as it
flows from the bearings after having lubricated them.
An object of the invention is to at least
25 " partially overcome the above~-described problems in the
o lubrication of co-rotational scroll apparatus.
Accordingly, the invention provides a scroll
apparatus comprising:
a shell defining a suction pressure portion and
30 a sump, said sump belng disposed in said suction
pressure portion;
a first scroll member diqused in said suction
‘pressure portion, said first scroll member having a
first scroll end plate having a first scroll shaft and
35 " an  oppositely directed first scroll wrap disposed



10 passage and said second scroll shaft defining™a |ubricant
gallery, said lubricant passage being in flow comunication with said
| ubricant gallery and said first chanber; punping nmeans for punping

| ubricant fromsaid 15 sunp to said4l ubricant gallery, said punping
means bei ng di sposed in said second scroll shaft; and neans for
concurrently r e®isaid first and second scroII menbers. The invention

al so includes a scr @l lsekHY ¥erd1 2 Gember APDIFGESE £RMBAES! Bctdofer MeLi
shel | which defines a suctiaqn ressure ortion, a discharge pressure N

portion and a PIRSSUTE PorFHe eS| *?F%%Jdm§%99¥oha$1@§sére
portion; a fi rsbc&ezaolslcrmub@ndilpmdaaﬁwlil mh@nsaﬁoll shlggssure

portlon said fi s scr I e haV|n a first scr end | at e having a
first scroII sk sbﬁ%@@ é%&?FEﬁ CEiei0 ot M ﬂﬁiB°ﬁF§posed

t hereon; a sec@h&rsonol I sndbescljob.'posmhpm slmldu;sua.tu omnﬁ@rleav:.ngessure

portion, said %ﬁ&QB@m§5%0||d“ﬂg3ﬂeﬂEﬁ& 19 rec qofC£ ﬁggrgkgge havi ng

a second scroll Shaft and an opposit secon
di sposed t her e&#, 9§Pda§cP6FPrﬂP§ﬁ§Yb€Pﬁ@ Pﬁdlﬁi@ﬁﬁéaﬁiﬁ@taﬁba@beperat|ng,

in use of the gapar aéda@ondtecfr@lm aénd5 plate. ahéﬁiﬂﬂh@' yaomaariaénﬁl osed

f h d d_scrol | ft d
| ubri 30 gal | ERPSRNE AR <BRia RS IR i SN nARE 1B IPGD, Bant

passage which aabrnchhmmgni&erypaSaad\ﬂuhrrnantfpassagemwsfmgomnchanber

and said Iubr| &hﬁh%rcéil ﬁlery Salggbggggﬁt_g%%ﬁéggy,ngnaubrlcant

fromsaid sunp to sal |can punp|ng.
_ sald first chamber, CJ

pumplng means for pumplng lubrlcant from said
15 sump to said lubrlcant gallery, said pumplng means
belng dlsposed in said second scroll shaft; and
means for concurrently rotatlng said first and
second scroll members. :
The 1nventlon also 1ncludes a scroll compressor
20 apparatus compr1s1ng.

a hermetic shell whlch deflnes a suctlon pressure
portlon, a dlscharge pressure portlon and a sump, said
sump being dlsposed 1n sald suction pressure portion;

a first scroll member disposed in said suction

25 pressure portlon, said first scroll'member having a
flrst scroll end plate hav1ng a first scroll shaft and -,
an opp051tely directed first scroll wrap disposed
thereon, L

_ a second scroll member dlsposed in sald suction

30 '_'pressure portion, said second scroll member having a
second scroll end'plate having a seeond scroll shaft
and an opposxtely dlrected second scroll wrap dlsposed
thereon, said scroll wraps belng 1n interleaving and
_cooperat;ng, in use qf.:the_ apparatus, to. form an

35 - alternately open andlelqsed first compression chamber,



bei ng di sposed in 8aid second scroll shaft; a bearing support nember

:di sposed in said suction pressure portion; 10 beari ng neans

di sposed in said bearing support menber for rotatably supporting said
second scroll nenber; a notor driveably cqpnected to said first scrol
shaft for rotating said first scroll nenber; and 15 - means for

concurrently roi@fd PecSid dscéc?f?lf}g\eéf%%réeﬁ R Yijt{ﬂ}ﬁ?%rpc fdfarlﬁteﬁﬁr ol

menber. The invention further |nc | geTation system™o
cirayl ating ref ri%radid $eIRA HFTVbh vhRlat® Aaliming iandubrjcant
a condenser for possegei witidiefild dar 8lbw! GohhGhifat P6RTwith SRPPIIR

device for receivin liquid refrigerant, fr sai d condenser and
expandi ng sai d r%ﬁ??ﬁ%?%ﬁ?? chamber ahd S%&ge ARE 931e%¥Ei ving said

refrigera®t from sai dperpimgi neadsyifur apdmpiagoriatbmigsaet dfFeh isgdid@ant to

vapour forny an oRpr ' dor (| 0 rom.t he
evaporator | conprme Y SRR dbrifaRt ad agy, "SIY JRERRING AR
refrigerant to PeHeg gbﬁﬂ%ﬁ%@r}n sald seppndsserotbrshagtng: a hernetic

shel | defining a suctaOfed¥aRp $uppeRt! neRbe# 8iSpH3EECiRASRY SRRAdH on and
a sunp; a first scroll menber, di sposed in said suction 35 pressure
portion, said fiPEESSRFY POt having a 6 first scroll end plate

having ai1éirst scrol | behpingandans dispdised Vinli s£idebeariny Suppdrtv ap
di sposed ther €0Myember for rotatably supporting said second scroll
member;

a motor driveably connected to said first scroll
shaft for rotating said first scroll member; and

15 means for concurrently rotating said second
scroll member with said first scroll member.

The invention further includes a refrigeration
system for circulating refrigerant in closed loop
connection comprising:

20 a condenser for condensing refrigerant to liquid
form;

‘an expansion device for receiving liquid
refrigerant from said condenser and expanding said
refrigerant;

25 an evaporator for receiving said refrigerant from
W, said expansion device and evaporating said refrigerant
to vapour form; and
a compressor for receiving said refrigerant from
the evaporator, compressing said refrigerant and
30 sending said refrigerant to the condenser, said
compressor comprisingz
a hermetic shell defining a suction pressure
portion, a discharge pressure portion and a sump;
"a first scroll member disposed in said suction
35 pressure portion, said first scroll member having a



a second scroll nmenber disposed in said suction 5 ’-'*‘ pré"ssuré portion,
sai d second scroll nenber having a second scroll end plate having a second
scroll shaft and an oppositely directed second scroll wap disposed
thereon, said scroll waps being in #Bnterleaving engagenent and
cooperating, in operation of the 10 conpressor, to form an
alternately opéﬁrandscrgéédenﬂrmla‘b%mwmfc-br&rtbscxoslal ghagtoandscr ol |
shaft defining I al SEeLAh $¢ fini ng a
| ubri cant passgﬁ %%ﬁﬂ%lﬁ dﬁ:)év‘\:/:‘%gjm‘rg%?ggt i on wltsh%ggpd?ﬂgé{:sgs
conpressi on ch EROBAC 15 said lubricant gallery; punping neans for

punpi ng lubricant feaogesaind ewmmnx)mamuhﬁtdnspaﬁgacﬁﬁlsaid sak€digHNpPi ng
nmeans b%l ng dis osed in_said second‘icroll qsha ri ng suggort menber

in said’suctioR Sﬁﬁ‘F&npfﬁtmn' B :H % X RRYLMY fAenver;
beari ng nmeans SeepndeScmlialede@Iratrag lxawtgta rme&mudfscrcblashbftt

supporting sai e rggr'g; I n o said
first scroll gna ggr%,g%p# tfé |1'-hé:c;d sal r*dj Sg@ro %B H%%éggeénd nmeans
for concurrenthgrepsyat sadd s%?@l% em%cmmgrremer intenleavingi r st

scrol | member. ohffg eﬂéﬁ%tlaﬁda| &eopaehudag, $Ar ObpeRABAbAL USECOEREI Si ng
30 aflrst scrol |

gb havi ng_an_en ate and roll
di sposdd on saFOmBRESEPEre:t I8EBNATS FHFETMN .ﬂgﬂ’nga’éfﬂ Eiﬂsﬁ?ate and
a scroll wap disstsabmpressibrenchahier, said second vsepsloshatdting, in

operation of t B‘éﬂgﬁﬁ AUS) b0 Stht gallQEP dRa?'dd'UELIn@PEBLETY C! 0sed

first chanber,

member defining a lubricant passage whlch is in flow \J |
communication w1th said first compression chamber and
15 said 1ﬁbricant_gallery; o o
pumping means for pumping lubricant from said
sump to said lubricant gallery, said pumping means
being dlsposed in said second scroll shaft;
a bearlng support member 1n said suction portion
20 for supporting said second scroll member;
bearing means disposed in said bearing support
member for rotatably supporting said second scroll
member,_ . | _
a motor driveably connected to said flrst scroll
25 shaft for rotating said flrst scroll member, and
means for concurrently rotating said second -’
scroll member with said first scroll member.
The invention also includes a scroll apparatus
comprising: o
30 a first scroll member having an end plate and a
scroll wrap dlsposed on said end plate; :
a second scroll member hav1ng an end plate and a
scroll wrap disposed on said end plate, said scroll
wraps cooperatlng, in operatlon of the apparatus, to
35 form'an alternately open and closed first chamber,



s

sai d secohd scrol |l *menber end plate defining a |ubricant passage having an
outl et disposed for flow conmunication with said first chanber; punping
means for punping lubricant to said 5 | ubri cant passage; and neans for
rotating said first and second scroll nenbgrs. The invention also includes
a co-rotational scroll-type fluid-transfer apparatus wherein provision 10

is made for |ubrgssat éée&hahrﬁuﬁmlheméﬂs&h @ha t f}ﬂé@é ol det¥ sy bYa Vi rtue
of there being p OV|ded | east OB Iubr|canttﬁ€&5et arranged for
i ntrigduci ng a | ubPPELRRP nPBs?ﬁ‘ée gVoRIWAE, Y disRosadh o8 £3R%r ati on

of the apparat uscommprieatidtn withnsazd f£5rst chambérpl f|UId transfer
chanber and punpi ng )L N | lca Q th each aid
g, L "B S il EhpEEGHRE g o Said

outlet. In order that on nay b
enbodi men®s therb@brlqmnthpaﬁéag¢ﬁeﬁn@y way of exanple only, will nom1be

described with 20 meéﬁéefSBCEoEQt&BQ EQHHQWl@@ﬂmﬁﬂa'gghowf
Figure 1 is a cross:sectional view of a co- rotational scroll apparatus;

Figure 2 is a schenbers- representation of a closed circuit systemsuch as a
refrigeration or air e inventilohi caisg syﬁérmaegnm&nc&bifutguidﬁaxﬂn onal

cr oss- seot onal SLEGMETETRE R iidhratek FbesPeRhginbdtinbrovioian o,
enl ar gedlParti al isrmades€ori dnhrigant flowi dhrough tmﬁsﬂemgthwuﬁithe
enbodi ment of 1 Ngcf@11 " YrdpednBy Yiktule APPALALUS wlithd BbGidelS 4
enl arged partial _cross-secliongl view of second alterhative enbodi nent of
the co- rotationhfastrone Lpbpicant outlet arranged, fon infizadusidlg a
scroll-type flul@briéantf g¢hto the region where the scroll wraps in
= operation. of the apparatus cooperate to define an
15 ~ initial fluid-transfer chamber and pumping means for
pumplng said lubricant to the or each said outlet.

In order - that the lnventlon_ may be well
understood, some embodiments thereof, which are given
by way of example only, will now be described with

20 reference to the following drawings, in which:

Figure 1 is a cross-sectional view of a co-

rotational scroll apparatus;
- Figure 2 is a schematic representation of a
closed circuit system such as a refrigeration or air
25 conditioning system in which the co-rotational scroll
Lj apparatus can be used;

Figure 3 is an enlarged partial cross-sectional
view of the scroll apparatus of Figure 1;

Figure 4 is an enlarged partial cross-sectional

30 '~ view of a first alternative embodiment of the co-
rotational scroil apparatus; and

Figure 5 is an enlarged partial cross-sectional
view of a second alternative embodiment of the co-
rotational scroll apparatus.

35 A co-rotational scroll-type fluid transfer



apparatus generally shown in Figure 1 as a hernetic strol I conbressbr
assenbly will be interchangeably referred to as a scroll apparatus or as a ~
conpressor assenbly 20. It will be readily apparent to those 5

skilled in the art that the described fe&ures of the scroll apparatus 20
may equally be.used in scroll-type fluid punps  or expanders, and that
the scroli apPPPREAFISenara it shewn | inpEignrend s nethermebic 10

The "conpr essor seeANb! Yo egs&#da%s@nhﬂ islswllﬁeebeﬁwgeamypper
portion 24, portlﬁg nr? a central exterior Shel I\2

I
in which is af Fe%&f'fﬁﬁl TR %Isaqreo ‘?%n%rp%?t?oﬁm%reqﬂ%rcent ral
franme portion aasemhmﬁlznxibytawymknhélyaéally appalrients itosl thésa@nnul ar
exter 00 Por (1 939 A RENAER! LR 108 el RSA°FaRELPRE SEOCENY o

thereof he anndl ar exterior portion
sized to seal | FGEP 1] Ppnil!’-‘h#ﬁst p@ mayitegHally e ysednhdh| sgrotb-type it nay

be mated 20 flnltlaer%dy fbnor%aﬂdérs, byapee! Ok eﬁebysei-af

suitable neans. It will be i ated that he central frame ortlon 28
defines withi nW@‘W&“ﬁ’et’f‘%e hé‘|°| 2‘2"'%e§%%¥?' - BeesQtr &hsor ReFReFLRat
portion of thetypal. 25 vol ume bel ow the central frame portion in

Fi gure and a dis S (that, part - of hel
vol UrTElé:L.%)OVG t he cecnﬂtillr al Ieeé%%rft?%énéﬁfﬁ ggr '%qq#gg? a?éaﬁ?ﬁlfhe
central frame p@ﬁhloﬁzzaawsna 30 upper EAXLidn 240yl Adweral ouphasepearing

housi ng 34, V‘h;?%ﬂl%xﬁ%ﬂéﬂh' al Elé gpaxl ékt%'iggt Qﬁei‘i' §79f 1&*@\ ul ar

exterior portidn 30 drive sha ur e ext ends " axi al rough
the center of tifeaffidedyan, Fﬁ&eﬂﬁgﬂﬁ§e34ce§ﬁﬁa&anEBErPﬁﬁFh"Be%@r ng 38 |®

The central frame portlon 28 is, def:.ned by a generally
15 cyl:.ndrlcal or annular exterlor portlon 30 and a
central portion 32 dlsposed across one end thereof.
The annular exterior port:.on 30 of the central frame
portlon 28 is sized to seallngly flt within the
central exterior shell 27 so t.hat_ it may be mated
20 thereto by a prfess_ fit, by ﬁa.lding, or . by other
sultable means. N - _
It will be apprec1ated that the central frame
portion 28 defines within the hermetic shell 22 a
suction ;Sreésure portioh (that portion of the shell
25 volume below the central frame port:.on in Figure 1)
and a dlscharge pressure port:.on (that portion of the U
shell volume above the central frame portion in Figure
1). - |
Integral with the central frame _portiqn 28 is a
30 ganera-ll'y_ cylindrical upper bearing housing 34, which
is substantially'coax_ial with the axis of the annular
exterior portion 30. A drive shaft aperture 36
extends _axially through the center of the upper
bearing housing 34, and an upper'main bearing 38 is
35 disposed radially within the drive shaft receiving



35 di sposed radial'ty within the drive shaft receiving 9. aperture
:36. Preferably, the upper nmain bearing 38 is a rotation bearing, or
journal, and nmay be nade, for exanple, of sintered bronze or a simlar
material. The upper main bearing 38 may also be of the roller or 5

ball bearing type. A notor 40 is di spose ithin the upper portion 24 and

central exterior of i maif BB nd? i
preferably a si ﬁ@%&gé%r %ﬁ%@f%ﬁg@;ﬁ%ﬁ@%@%ﬁy conprnlgsgg gf a
stator 42 10 a nghatian keaXing erdntIeR¥ryali spod ceayibbet madeot §pr44,

wi th~an annul ar esmgﬁé,heaﬁbgtim&eaerﬁiiaﬁwgoi—r @ SOhAldP N matelhgy Ot Or 44
wthin the stator 42 as well, as the fl ow of |%fl’l cant or refrigerant fl uid.

The stator 42 nepeHAPREL Pad RFANEHES CBAY (3ts R Afpthes rollerspE| | 27
by press it thegjaghetBegarindyeypenl urality of bolts or screws (not shown),

by wel dnents between ,appr.ontiat e, ] t a 42 and the
central exterior shelaf “%f%]ofd sh?m%?%ﬁgge%;&gd?ﬁgﬁ %zeins.sp?% &ngﬁzlgg
readi | y apparent24 andhcentrhill estiepdor shellh 2heofithe hermeticr shelle t ypes
of motors 40 andjreansya’ I BG ik SRy 280 SUidahAge { ppes Of

u

drive means, woul d be equally_ suitable Tor appligation in the scroll
apparatus 20. thres PhaseecChREEFiFNOBOFs compriser e pBERteRerP

portion 2o for direlarial R MBIt e¥ferrtalNIa  lafishosedmaliotts & tokozpRal,at us

ext erior shel | | 3% ibr SRo ANTHIAG | SARES o SRGEEREVRRR’ (pad (1S rERe. |
apparatus 20. THuotatdomids thenmedidrod4ofwithin the stator 42 as well
v as the flow of lubricant or refrigerant fluid. The

stator 42 may be affixed within the central exterior

15 shell 27 by press fit therebetween, by a plurality of

bolts or screws (not shown), by weldments between

appropriate mounting surfaces on the stator 42 and the

central exterior shell 27 (not shown)}, or by other

means. It will be readily apparent to those skilled

20 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 suitable for

application in the scroll apparatus 20.



the scroll apparatus 20 to'a suitable fluid system PrefeFany: t he’ scrol
conpressor apparatus 20 woul d be connected to a refrigeration or air
conditioning system. Such a systemis shown generally in schematic
representation in 10 Figure 2. fbe representative systemincludes a
di scharge |ine 54 connected between the shel | di scharge aperture 50 and a
condenser 60 for expelling heat fromthe refrigeration system and
condensing the refrigerant. A line 62 connects the condenser to an o
expansi on device 64. The expansion device may 15 be a thermally N\
actuated or an electricallyactuated valve controlled by a suitable
controller (not shown), or may be one or nore capillary tubes. Another

| ine 66 connects the expansisvhadpyiaperexret 50 as shewporiat the @8pdroshell

transferring eg&m@sdz& ool G, c?.g;:% OR msrsg@&esrmadeya&%h@%cwd he 20

evapor at or acceptance o inally, a refrigeration system
suction i ne 78pRaranys il end ae\‘f'h?)’ér &t“é‘@:}"ﬁeﬁﬁf@ﬁarﬁz fEothovRcdispesrst at or 68

to the conpressgererassenial &kberibershell ti?eféﬁf{ehgﬁiﬁigt 16w f:@&g&essed and
returned to the refrlgeratlon stem . is belijeved

t hat t he Sgener uish LRE? Fhgss e‘?‘%‘ﬁé%ﬁ 28n ﬁ%\.‘e‘fﬁm&&ﬁa‘iﬂnée‘iffmﬁs‘?%g such
a conpressor Syrd @EerQl&rp@aw&ds PO ORI staddable tfmeuarstyscamd that detail ed

I ti f the d d t abl e far. t h
Cofrfger ati on EyReEAbIbedTR T AT qeBretes oatare o0 S Sl so bel | eved
that it will al-.&meheeapmraemfmgetmse Skiallk crbridhtidningr éyschmt Sucth a
refrigeration or as'cE%Pé‘%éW'yeﬂgzﬁigt ﬁ{“s%BXmAél‘&! g%%@&k&iet%& gnits of the

conpr essor assen%i or seri connectl ons, as wel | a@
mul ti pl docondeﬁsam 3 émapmn;teeﬁstaame gyseen dogpetrensiidrharse & i

enbodi ments of s&%&xhﬁé&é& b@BreRtS FRBREEE G18adye Siescussesh g g in detail.
Referring again Figure 1 and nore .
condenser 60 for expelling heat fram the refrigeracion syst:em

and condensing the refrigeranc.' A lz.ne 62 connects t:h_e
condenser to a.n'expansio'n devi;e 64. The expansion device may

15 be a thermally actuated or an éléctrical-ly, actuated vﬁlve
controlled by a suitable _cohtfpller (not shown), or may be one
or more cépillar:j’r’ tubes. Another line 66 connects the
expansion device 64 to an evaporator 68 for transferring
expanded refrigeranc from the expansion device 64 to the

20 evaporator 68 for acceptance of heac. Finally, a refrigeration
system suction line 70 transfers ‘the evaporated refrigerant
from the evaporator 68 to the compressor assembly 20, vherein -
the refrigerant is compressed and returned to the refrigeration
system.

25 . It is believed that the general principles of-
refrigeration systems capable of using such a compressor system '
20 are well understood in the art, and that detailed
explanation of the devices and mechanisms suitable for

constructing such a refrigeration system need not be discussed



10 parti cul
‘drive scrol |

76, and an idler
menber 78. The f
i nvol ute scrol

scroll end plate
drive, shaft 84

arl'y to*Figure 3, the scroll apparatus 20 conprises

menber , arbitrarily designated the first scroll nenber
scroll menber, arbitrarily designated the second scrol

a

irst scroll nenber 76 inclyudes 15 an upstanding first
wrap 80 which is integral wi'th a generally planar first

né2ednd 2 penesaldissephi fbiy d‘tﬁﬁ S%]q:fdzifi 2950 Ipe OF

ext endi ng fron1the first. scrq

oppositely of the

firsg scroll w apPBrent” &g thogeskigiesk e;al |*é}%/ BBtl hast | faghbya a bore
befpégexasioh bbeadr %nﬁhﬂfﬂorﬁ.ﬁg téinS Gty %cﬂ.ﬁi&@ry 86

general ly centraﬂhgégé?Fhr %g% §§d9$v% erfugﬁa g?%gfmgg cﬁ9ve 25

ext endi ng t hroug
is in flow conmmu

shaft 84 Encludepaaaiieitorraenme&ﬂgoﬁnaqﬁionﬁanasewemmausumqttipxsl90

ext endi ng axi al
fit therein, and

The rotor 44 maydhscakEedcHetr@ ihede®aor.portion 92 by such neans as a

power transmtti

éW%ﬁﬁ bedy i h onal
¥gh§$§§% ?at sn]ina? | er d‘lgghétB cfl‘bér!{tf)sg'r t ?éggéég
whi ch ext ends axFHFPyePHPGhEﬁnFﬂeoﬁdf%#rﬁﬂeéhﬁl?% gxﬁtems nged nat theer et o.

1g key Ln_[uxt d, k t therebet
cans. MerRrERRunG SGhin o) B0 . FRiRonntr 7o hel RARE 4 35

ot her suitabl e neans
second, P idl erpastichlandgp O0Fgure |3s, dthpossnra]rl apparatust e2d i | tting

and |nterleaV|ng
scrol |l nenber

Sﬂgf.‘%g?”t ”artl%f' E ﬁﬁr°'+eM£éP 80. ’h&ﬁfi

I ncl udes substan anar éecon

plate 102. ThedPEFﬁﬂa§éﬁoﬁPQMQQKSHNFQEpkilEﬁmber ﬁ@stéﬁélﬁglhﬂkﬁlue
extending from t8grbgher meigep) at £r@ferarity seqedtyioted | .tid isdRing shaft

164 ext ends

i5

scroll member 78. The first scroll member 76 lncludes
an upstanding first involute scroll wrap 80 which is
integral with a generally planar first scroll end
plate 82 and a generally centrally disposed first

‘scroll, or drive, shaft 84 extending from the first

20

25

30

scroll end plate oppositely of the first scroll wrap

80. A discharge gallery 86 is defined by a bore

extending through the axis of the drive shaft 84. The
discharge gallery 86 is in flow communication with a
discharge aperture 88 defined by a generally central
bore through the drive scroll end plate 82. The drive
shaft 84 includes a first, relatively larger diameter
bearing portion 90 extending axially through the upper
main bearing 38 for a free rotational fit therein, and
a second relatively 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 means.

35

The second, or idler 5croil member 78 includes a
second, or idler, scroll wrap 100 which is disposed in

or

end



fromthe idler end plate 102 oppositely of the idler gcroll" wap 100. A
mai n bearing support nenber 46 is provided in 10 the central shell 27
between the central franme 28 and the base_portion 26 for supporting the
second scroll menber 78. An annul ar beaﬂ;ﬁg 110 for rotationally
supporting the secon er .78 .i s disposed within an annular wal |

ne
defining a secoMd*e g}ggb?gﬁan intardeaydng [ §NgBgEmsRt 1YithTHN®ear i ng
housing 112 is fj:lrs'grsbrwn.ﬂ.hwﬁup b&ey | ng‘lmlpsmondresbcol% membBe aring

may be of “the. raEra SR o pubetaidd b BiReUR: SLtBhy, (B SRR our

20 bear i nge@,@lpmiritefrehﬁéﬁ 46'1'!18 pkdler mawldonwbapcat9®nishramgh the
| oner begring syp@eshdify T@&'ﬂﬂ@reﬁ@{dl 4rich eRBU) aierhée{ %&4;0' | ow
interior defini ng a lubricant galleaﬂyL Lch is cylind rlca

gal lery 120 i92defife?eCORd §°58 °rcy+‘HﬂFq cghadt d04axt a
pl anar upper suffomethad4idndrt badl plateecnd2l Hppels ited ys v tth]é)‘hdléﬂ‘“ le the

preferred shapg_. ‘Igg icant gallery 120 is cylindrical, it would
be possible to ?)?5 ﬁj ?%oggé (not shown) or other alterations to enhance

control of 30 . themkibrbeaningi shppoysl memper?2@6 Hisnprayideshsinn t he
formofy @ | ubrigagte gﬁai%éfld?méaveéﬁ Ohe ARG £P8ng OPMarld 126

of the 1dler scr 104 I's a centrifuga punp aV|ng

an angl ed |nnert%l bage pPPEEiPRpAht l'fﬁ§ §5‘Pp°rt3€’§nt & (RAFOhSTFLP LD
| ubri cant entermaﬁbéhrmgh @h anhuwlfkebaaeihgr &1b34‘fdmhlzeété$ﬁﬁw1

N T e R s R RN S
_ w:.th:.n an annular wall deflnlng a second shaft or

15 idler bear_lng_hou51ng. 112. The bearing housing 112 is
integral with the 'bearing support member 46. The

bearing may be a sleeve bear:.ng made of sintered

bronze material, for example, or may be of the roller

or ball type. Apertures 48 are_prov1ded in the lower

20 bearing support member 46 to permit flow communication

) through the lower bear:mg support 46.

The 1d1er shaft 104 is annular, hav:.ng a hollow
interior def:.n;mg a lubricant gallery 120 which is
cyllndrlcal. The gallery 120 is defined by a

25 cyllndr;cal outer wall 122, a plana_r_upper- surface 124
and the lower end 126 of the shaft 104. While the <
preferred shape of the lubricant gallery 120 is
cylindrical, it would be _poss_ible to provide grooves
(not shown) or other al'ter'a'tions to eh_hance control of

30 the lubricant w1th1n gallery 120._

- Pumping means in the form of a lubrlcant pump 130
is disposed at or adjacen_t the lower end 126 of. the
idler scroll shaft 104. The 'pun_\p" 130 is a centrifugal
pump having an 'an_gled inner wall 132 for iniparting

35 centriﬁugal energy to lubricant entering through an



5 * A 'sunp’ 148 for containing a reservoir of accunul ated
{ubricant 1is disposed in the suction pressure portion of the hernetic
shell 22 and is defined by the | ower part of the central exterior shell 27
and the base portion 26 of the hernetic 1q shell. The base portion is
done- shaped, to provide both addltlonal Eﬁngth to resist pressure

contai ned within er el al er settling of
any debris contalhggkQ ??&fguéé e 3§EGh gﬂa%gb §Q#celéﬁlme?§r 3f the
sunp 140 rather PHEPing mean$earf°tl'he mu@nq hex ecﬁqsamive hefhmr eoﬁvvay

fromthe punp 13 m ze he th su de uld
be brought into ?ﬁgrngﬁgr E?gg b§hEhelg§§?§§ﬁt ?ﬁlig¥ﬁp %gg nea s for

baffling the IubPP@EﬂFleﬁnpﬁlﬁE& SRregl aPPaFﬁ§“§uﬁﬁ-140 ensures that in

operationsof the scrohl umy atiuo i | l&&ﬁﬁa{ﬁmas Oeul eﬁé@é\fvoﬁp that
' ni zed, and_t he set ebris |n t he

foam ng of the lu r|c
sunp 140 is enhaﬁ% aﬁ?@ gl%#?ﬁﬁagﬁppﬁ't e ‘il 8eorRSELN pans
for baffling 25 pressuhre Ip@rtmt ofonthe ndermetiite sheﬂtllm ahaneisr ,

t hose skilled i ndEan%Et e%!t Péecmg%egapet cfaft ﬁgﬂg 'é}aaf fI

provi ded whi ch suita t he beari ng support
nenber 46 need n&hedieref oP@daI%QFpéaﬁGr PeEtigR P6araft henf Rexmekic 30

| ubri cantLp A beagheqif. eedrmssage ePtisndals ruaheasrﬁytaextwdﬁrwi&égh t he

12010 the bear, REtE189933on8L FREPEER pasEagietoprresers cottaptea © ¥
control the voIuw&phhdlﬂhe(hagméﬁxnwSMEIhe;beandng;so:tﬂ)permxBmeeproper
't EQL:OS?E : gﬂl 2?00%@&9_15% bBCafiy Zfaifs T Hd fled' SH £10112° 1REBAE Wurdd O Of
140 around the perimeter of the sump 140 rather than
15 “near the center thereof, and therefore away from the
pump 130. This minimizes the chances that any such
debris would be brought into the gallery 120 by the
action of the pump 130.
A means for baffling the lubricant contained in
20 the sump 140 ensures that in operation of the scroll
apparatus, the lubricant is quiescent, so that foaming
of the lubricant is minimized and the settling of
debris in the sump 140 is enhanced. The bearing
support member 46 also serves as means for baffling
25 .the lubricant contained in the sump 140. However,

v those skilled in the art will recognize that a
separate baffle may be provided which would be equally
suitable, and that the bearing support member 46 need
not therefore also perform as the means to baffle the

30 lubricant. ' _

' A bearing feed passage 150 is defined in and
extends through the idler scroll shaft 104 to allow
lubricant flow from the lubricant gallery 120 to the
bearing 110. The bearing feed passage 150 is sized to

35 control the volume of lubricant flow to the bearing



scrol | apparatus 20. As shown, the bearing feed passage "150 i's | oc¢ated
approxi mately m dway between 5 the upper surface 124 and the |ower end
126 of the gallery 120 for an evenly proportioned flow of |ubricant
along the idler scroll bearing 110. The wpper shoul der 170 of the bearing
housi ng 112 serves as an annular thrust bearing for accepting the 10

wei ght of the 113Gt emsyueo poperolibrigstion/sceond g aso vid szd he

rotor 44. ViAd r&ﬁ%ﬁ%@de(inbiénhhﬂéﬁr?cﬁg' LES I8 £l e s AL !
desirabl e for t he scroll aratus to | SpOs in a ve near
vertical positiSfFibr 289 Ité‘s whin A8 FheEbs Shelsbearingefidedhl ) so

that the mass Qfadgdwge 0150 44 amﬂ:atttais bxﬂm.‘[t " ﬁﬁd?%? '?%ﬁéléén bi as

t he secqnd scr S earin reservoir

180 for O"fgont ai (r#}ingn&gg%# ggﬁ?g% Slrﬁ' 'b‘% EHFanFf@ (,5%} at2§oPfi he32 of

the frame 20 galleuyi kR®@S. forThem uleviexdit t}ire:pemtﬂmear o\fldwd oF t he

upper nain  begidfiband ai&’ﬁ ﬁﬂl.er‘pé)&to x[%uﬂ gcant bore 182 in
earl n s

t he upper bearing housing 34 mal n Sized with
respect to the drivéheppner §§1°“§€ert RZP th%hefhwmg haugimigaae 25

di sclh?r geg : ntserlwié?daélaﬁ) anlﬂﬂ.a:* S:hﬁﬁﬁ fBdetQ% 'f%fﬂq%&‘;‘?iugr r&ggztecond
t ass ans i € -
;gggageedz]oopmﬁu geh" cf‘és&? quvxﬁFﬁP? 't iFPAgh PREPERE JafRd102. 30
The | ubricant ﬂ&wgmelﬂﬂassthe fbtmrcomrﬂ:taun]{lhu hlpptﬂ&-zhltléta BNt
llery 120 ad an assage
gﬁt | et y202 perjr%ﬁi&%I g']f%?v' rom Ig.‘ortlI rclger’]tq'% g??&&?% 3 first

chamber 204 forSAxPIYy &H@Rﬂ]ﬁ?f hde Z’O@mdﬁ-n a vertdcafl blrenearol I \:d

wraps 76 and 7&@ﬂﬁ¥ﬁ&¥“§d§ﬂﬁ&onlffor example, within 46 ‘degrees of
15 vertlcal) so that the mass of the rotor 44 and the
scroll members 76 and 78 w111 blas the second scroll

member 78 agalnst the thrust bearlng 170. _
A reservoir 180 for containing lubricant is
provided in the central portion 32 of the frame
20 'portlon 28. The lubricant thereln is prov1ded to the
| 'upper main bearlng 38 through an upper bearing
1ubr1cant bore 182 in the upper bearlng hou51ng 34.
" The upper main bearlng 38 is sized w1th respect to the
drlve shaft 84 so that the flow ~of 1lubricant
25 discharged into the’ sump 140 is cohtrqlled in

quantity. | ' ' - W)

 The second scroll end plate 102 defJ.nes passage

 means in the form of a lubr:.cant passage 200 which

| extends radJ.ally outwardly through the end plate 102.

30 ‘The lubricant passage 200 is in flow communication-
WJ.th the lubricant gallery 120 adjacent the upper
surface 124 thereof . A lubrlcant passage outlet 202
permits fluJ.d flow from the lubrlcant passage 200 to

the first chamber 204 formed by the outer ends 206 and

35 208 of the scroll wraps 76 and 78, respect:.vely It

<



wi'll be noted that *while the first chamber 204 in a conpression device is a
conpressi on chanber, the first chanber 204 is in fact also a suction
chanber since it is open to suction pressure during at |east a portion 5

of the rotation of the scroll apparatus, ?gghat the termis used

I nt erchangeably herein. A plug 218 is prOVI fd in the outer radial end of

the | ubricant | | t d.by .the

fact that the Iu%?]?%%n pasggd t?%ttl. %hl&fo as S4 1(.)%/\% ?lg&gsé* géil r’fpoat he

secand scrol | endccoppresaion devicerdsani cenpression chambexctthe) filmstsecond

scrolT end plat e digmpdsiod alan thétD&!!QOZQBSﬁEF‘Bﬁ‘l}rF dam?@%ﬁie% Rgssage
SCro

200 woul d be fully contained within the second ate 102. 15
Those skilled (}® QBRN &R (SuUGhiqn Rrasse duxing ah tléarﬁi% ja POFELSPR of
form ng th® passage €€ pstatiorpbficthg sbBeoplugppaBatue,awd kadke tne Wil l

al so be appreci at Ys hat while two radi ally
opposed | ubri cantt?%#) 1"; h&)'épa% % ésf%%é%eﬁo%#?ﬂ”t he second scroll end
plate 102, it woul d beA g 1218 tis providedois, thareuter omdml reorke of

| ubri cant passage&go ﬂc&b‘ﬁh passages 266.needrRok b'fal‘?z hg' adigal |y

opposed or equally radla or angularly spaced. refore, the 25
provi sion of two W%ﬁﬁﬁ%’aﬁt%sgﬁg@ arf@%o%a# nthe %uéﬁécé%h P3ESAGE ot her

enbodi neni¢ for deseragt Ish@wwrmsampnéa ihke _amealée@@mr éb!&lioelnﬁ shown
in Figures 1 and r};}%l 3-% an i conrtl__ectl ng_dri ve ans \Agg? 30
first scroll nentRt® & -t he AIEEERR IV, eﬂ’éﬁb@ 7§°?% TRESHP n
concurrent rotatisecard tserell cind reldiey <102 mifht dendemtdhes pllug:lzlmes

two radially opqu,,ﬁgli &, eysdQZQ%#@ c%%segg d fggem Jlﬁ e d | end
plla¥e 82 and two ra |<'d§+ ar Posed i ge Ige{/s (no dghd%) e
drive keys 220 argpmp@lnqjefdlthln the second scroll end plate 102.

15 Those skilled in the art will recognise that
alternative means of forming the passage 200 or of
replacing the plug 218 are available.

It will alsc be appreciated by those skilled in
the art that while two radially opposed lubricant

20 ' passages 200 are shown in the second scroll end plate
102, it would be possible to provide one, three, four
or more lubricant passages 200, and such passages 200
need not be either radially opposed or equally

radially or angularly spaced. " Therefore, the
25 provision of two lubricant passages are shown in this
1, and each of the other embodiments for descriptive

purposes only.
The scroll apparatus 20 is shown in Figures 1 and
3 having an interconnecting drive means between the
30 first scroll member 76 and the second scroll member 78
for ensuring concurrent rotation of the scroll
members. The drive means includes two radially
opposed drive keys 220 which extend from the second
scroll end plate 82 and two radially opposed idler
35 keys (not shown). The drive keys 220 and the idler



keys are disposed at 90 degree intervals about the axis of" the scroll
menbers for sliding engagenent with drive slots 228 of a drive coupling
230, whereby concurrent rotation of the scroll nenbers 76 and 78 is 5
ensured. Those skilled in-the art will Wecognize that there are several
alternative means of ensuring concurrent rotation between the first scroll
nmenber 76 and Ke¥8oade stisngsedreabed0 7degxee chntarvalseadidut atiel abl e.

These ncl ude shesuse @ie fdpd bl heiEher %oil.—oslaalﬁgf Ehy&gehdnt Npsigspect | ve

scroll end pl at.es or £row si on of 8§ rs an n~engagenent wt
each scroll nefbeVe %ﬂk"tt eré8arRf v& | BH3VRqRAUBLING t 260e Wherehyive

drive means foconeﬁﬂeenﬁgrmsbnmltﬁéecﬁtmql Imeamwsab%SaEQ 7@01§ urther

di scussion of t dri
necessaér"y her egﬁ¥u%§df hert | uésklcitv)hr%aeq‘ &?ﬁ&rﬁeghill ﬁe?ﬂ‘éné?‘?e\"%ﬁ"l ve
enbodi ment s of there| |aappasevesa20 ehbwma‘hlfegmeand aofl Semsuxiwlycat ed by

linked arrows QonMieRehfer ﬂ%ﬂﬁeérfaél*]ﬁe%l eFEﬁ'o'lQ ﬂelngi”'?? 20

illustrating an alternative enbodi ment o SCro apparatu
| abel | ed with 3@ sEREOPEf e BERLL LnumERRRT  J18 oLy aamrrelma,dwrf.x to

correspond W t&vail®aBesl NMPhéeSs mcm@é ﬂzéeﬁgéltéfefféi)ﬂsiwﬁi&mb&é he
et CRRR A UG AT AT R X BN
i ntended si nppyovisidnsofngeass ahd shhct‘dh rmntmga‘l?;mmg wicth teadh gure 4,
ot ng means SoESELHEREBEE " A0l i SR Vol PORE N Py PN SRS %D,
the centrifugadlperpativedrivie means- mcmmrmmpem:.ona& e tive
di spl acement psEpo1134phartd dgs, tr{aﬁ faé%ﬁa}a%saissmwfveaﬁyb“ cant™’
flow |{15a scrozl)‘_lirtggaig{_us QQr%r an&elanrgs ls believed to be necessary
herein and the inclusion of a d_rJ.ve means in the
alternative embodiments' of scroll apparatue 20 shown
in Fn.gures 4 and 5 is 1nd1cated by linked arrows D.
When the same item or feature appears. in a flgure'
20 ' 111ustrat1ng an alternatlve embod:Lment of the scroll
' apparatus,_ 1t__. is labelled with the same reference
numeral, follewed by a _numeric suffix to correspond
with the designation of that alternative embodiment in
the specifieatioh. ~ The numer:.c designation of the
25 alternatlve embodlment does not correspond to its
preference but rather 1is intended simply to -
distinguish the embodiments.
Turning now to Figure 4, a first alternative
embediment 6f the sb_roll apparatus 20-1 comprises
30 - pumping means in the form of a positive displacement -
puinp 130-1 rather than the centrifugal pump 130 of the
'abow'le-de'scri_bed embodiment. A po_sitive displaeement
'pump 130-1 p'rovide_s_ the -advantege of . positive
lubricent flow in a scrb]_.l apparatus operating at a
35 relatively low rotational speed, or where the scroll



35 rélatively tow rotational speed, or where the scroll 17
apparat us operates over a w de range of speeds. The positive displacement
punp 130-1 is provided with a lubricant inlet tube 240-1 which extends

therefrominto the sunp 140-1 to ensure a w of lubricant into 5 t he
punp 130-1. Wiile the preferred type of positive displacenent punp 130-1
woul d be an i nt erappar@anis ,aﬁékir&vﬁl‘eb&@i/&é %aﬁ?’é)eéfoé p8eds! | Vone

di spl acenent punps. 1 1 are sui tabl e t end appli cat | on.
I nteypal gear purﬁ??%ﬁ&' o% k5s T%’ 3639a3| &5p 1&" Wikh

believed to be wdlubrimamt | inlét dubearzi 0rel ewhdohi \exthrmwssnéﬂefﬁom
bel i eved to be NacResihy E&ﬁg' Ba0Llh EbUlSure £ 800RE ;thagg%e te

enbodi nent of the scr tus 20-2 conpri ses,
as scrol | Jppar atthe Bymp 1§°p'de| t WRd 1@ §bPa9€ﬁ§ﬁtrﬁérr§Ym30°2 p°$nti1ﬂes

al ternative enbo@iEpllacenentdepanpy 1%m0r¢roﬁEﬂbee 45n2 lhx%%ﬁxah' gé aportion

49-2 so as to encl ose, r substanti al li’ encl ose en of the

i dler scroll shafulRysthergjare several {ypes ot p@ﬁgtﬁ'ﬁ gigp ‘Fl%m§EEond
scroll shaft, theudpsor Ys0+1 onwHPeR aagea paritable scdr 256hZftvhi éhdi S

di sposed between ant i I or
define a pressuret‘%ﬁ'llgné?goc anbeirugéﬁ‘&#bgemenpﬁﬁg Ic;% é %(?’?‘0 sﬁ%ﬁt
| oner end0126-2 Emitablegpympse U3Omdr ab'eabaﬂgewedstngbgmezl knm Pnessure

seal 250-2 seal s 3/ % BIEE nb" ekR@nki 98" aRBELEERoA1 3 HQIEQVE&ertﬁet he
| ubricant inlet tube 240-2 to extend into the sunp 14 to wthdraw

| ubri cant t her ef EfeSEAFYed&FEd M| ced passage 254- 2 defi ned in the second
30 scroll end pl are Flikfire (& na t Sedditd f & Dreritapivs sembd@iinéntii 6£F rom

one<of the charrb%rse fs%rrrmﬂ %;;[aqreat%xc rcgd_z comprises, in the same way

15 as scroll apparatus 20-1, a positive displacement pump
130-2. In this alternative embodiment, the bearing
support member 45-2 has a floor portion 49-2 so as to
enclose, or substantially enclose, the lower end 126-2
of the idler scroll shaft 104-2.

20 The lower end 126—2.of the second scroll shaft,
the floor portion 49-2 and a preésure seal 250-2 which
is disposed between the lubricant inlet tube 240-2 and
the floor portion define a pressure balance chamber
252-2 between the idler scroll shaft lower end 126-2

25 and the lower bearing housing 112-2. The pressure

&Jf seal 250-2 seals an aperture in the floor portion 49-2
which permits the lubricant inlet tube 240-2 to extend
into the sump 140-2 to withdraw lubricant therefrom.
A pressure bleed passage 254-2 defined in the second

30 scroll end plate 102-2 permits the flow of pressurized
fluid from one of the chambers formed by the scroll
wraps 80-2 and 100-2 into the pressure balance chamber
252-2 by way of a passage 256-2 in the lower bearing
housing 112-2. The pressurized fluid in the pressure

35 balance chamber 252-2 acts upon thé idler scroll shaft



wraps 80-2 and 100-2 into the pressure bal ance chanber 252-2 b§ way’ of a
passage 256-2 in the | ower bearing housing 112-2. The pressurized fluid in -
the pressure 35 bal ance chanber 252-2 acts upon the idler scroll shaft
104-2 to provide a pressure biasing forceEgghiasing the second scroll nenber
toward the first scroll nmenber 76-2. The operation of either of the above
described 5  104akt ebnprbvédenhograssuseobialitngcrorteappasshystn@- 1, 20-2

is substantial Ly sinil t.q t eferred _enbodi ne scroll
appar at us 20) ﬁ/éf%hg]oﬁg é’t]’?lo n*%b%{éséglﬁﬁgé "_%gﬁo%;'n#?e)r%?’%?gi nx&e Bhr at et
description of 76@.operation-of the alternative enbodi nents is 10 '

bel i eved necessary. ofia! Wlik saftfl g 1 85 Fht' 8% Ll brbyd! abELFIBEES e
operation of the scroll d@pparatus 20 w now be descri bed. n_—
operati 8n, thaltgsnativepenppdimgats rf EBSoFCEILLNBAPParatns 26nkect edt o

ant a{)pr opr :ca: ﬁzbEz is iﬁb@ﬁ&g&r%ﬁnﬁ@ﬁﬁlﬁﬁe&o Qﬂh@%bfaﬁﬂeaﬁi'égéfﬁeéohc?use
rotation o e _rotaqr : r ot or in n ratates the drive shaft

84, driving th -PP%Pe§5r$§°§§l}Fﬁ@?i?%ﬁgsT%gsdﬁﬁﬁgangﬁﬁFTF%ﬁﬁwé§ t he
concurrent rot describkdt belbwvwerTharefmommb separiatendeserip8ioflof

Because t he axi.g_of st rokl _nme _ kSN0 | ith_the axis
of the second gg?qlPb%gﬁ%g%§78§%a'%éﬁatgggégﬁgF?gﬁ n%??éﬁgggggét g% bet ween
the dr®en scr Seligved 9ecgs§arle idler scroll wap 100. This orbital

notion causes a pl uRgklthidl 6GaTHEES FogkFedD and 3f eo¥ederefehbest
chanmber, as defined by the outer _scroll portions 206 aan%gg’Fls ogen to

and cl osed frofPEhOPEFALIGR SHdde soppll3rparatng)2Q i
decrease in vodeserdbedhey nine bpepativhe rsHeal nptopnesoendg othéhe ;J

respective Scrgkhpyggg%r8gssembly_20'is connected to an appropriate
15 electrical supply (not shown) and actuated. to cause
rotation of the rotor 44. The rotor 44 in turn
rotates the-drive.shaft 84, driving the first scroll

end plate 82. The drive means D causes the concurrent
rotation of the lower, or second, scroll member 78.
20 Because the axis of the first scroll member 76 is not.
aligned with the axis of the second scroll member 78,

a relative_orbital motion is set up.between the driven

scroll wrap 80 and the idler scroll wrap 100. This
orbital motion causes a plurality of chambers to be

25 formed. A first chamber, as-defihed by the outer
scroll portions 206 and 208, is open to and closed (™

o~

from the suction space. The first chambers thus

. formed decrease in volume as: they move toward the

radially_inner_ends;of the respective scrbll-wraps 80

30 and 100 whereby fluid drawn into the first chamber is
compressed. _ | '

The compressed fluid is.  discharged from the

scroll wraps 80 and 100 throth,théFdischarge aperture

88 into the discharge gallery 86 and thereafter into

35 the discharge pressure portion of .the hermetic shell



30 and 100 whereby-fluid drawn into the first chanber is conpressed.
The conpressed fluid is discharged fromthe scroll waps 80 and 100 t hrough
t he di scharge aperture 88 into the discharge gallery 86 and thereafter into
35 t he di scharge pressure portion of ﬁ hernetic shell 19 22
defined in the upper shell portion 24. Lubtitant separated frominl et

suction fluid floys dé‘fﬂ\é&‘%ﬁ‘%ﬁ%}% S%Qégfyrggla{% therein with that

di scharged from the upper pmain i cant accurul ati ng
wi thid the sunp 140 i Yy teant nsepaxategyr fram inletr suctoiany fRuid

centrifugal punp Aféws ifdbe ﬂh’éfpsiﬁﬁ 180 NhAENaceuRlhtexe theew:i af il i cant
into the galleryéhzo as,J o scro ap aratus 20 is in operation. 10
Lubrication of the3%l é’rlsfg%rﬁ‘?éit 1 6°5‘cc aPPRET o ALR | heaginge38cr ol |
appar at us 20 has Isdhm‘imhﬁmlcd:tlmlatmnqamithmethensﬁiﬂp Mbr ieafforged ery
120 has reached t a 15 " f
therethrough to t%&gﬁr rjbgfgﬁ_l%%nl& ?8%?@} QZOV\H’M#E% gt “I‘#ag‘dpu%pt he
art will appreciak¥0¢hat Th@e HW d3At maiptadesia | preihiven flow | efel of
lubricant in the méﬁ&ain@odawfé h1ewp! 1zarsgembhaga§ntuad§é ahl e
u

accunul ation of fluid, whether, the f |d is lubricant al one or condensed
from 20 t he PRV RO dFHpi 1P her unpunped fluid. The
various |uricant pasSB@as:.éHiEh.cmmﬂ dhet baldesbearing fXrd cefcurs affger ng

adequat e |Ubr'caléégk é*:ofcéﬁ&|s¥f$ff %g? Canégozﬁnhggugtggggszgnd

consunption of po trv
adequate fl ow of mg)rlvcm@momm omesthﬁelybanChgtogaﬂhervhaﬁﬁemsof t he

SQLS" appar at us, r Q{SNédli i Fearing feed passage 150, with lubricant
flowing therethrough to the idler bearing 110.

15 Those skilled in the art will appreciate that the
lubricant pump 130 will maintain the level of
lubricant in the sump 140 at a desired 1level,
preventing an undesirable accumulation of fluid,
whether the fluid is lubricant alone or condensed from

20 the gases to be compressed or other unpumped fluid.
The various lubricant passéges 200 provide the desired
effect of maintaining adequate lubrication of the
scroll wraps 80 and 100 without undue consumption of
power in the pumping of lubricant. A positive,

_ 25 adequate flow of lubricant also improves the sealing

LJ' of the chambers of the scroll apparatus, providing an
additional performance benefit.

In the embodiments, a co-rotational scroll-type

fluid transfer apparatus comprises two scroll members

30 acting as a compressor, each scroll member having a
scroll wrap which is in interleaving engagement with
the other respective scroll wrap. The scroll members
operate in a container, or shell,which is provided
with an inlet for fluid, and are oriented so that the

35 axes. of the scroll members are generally vertical.



addi ti onal performance benefit. In the enbodi nents, & co-Fotational’
scroll-type fluid transfer apparatus conprises two scroll nenbers 30
acting as a conpressor, each scroll nmenber_having a scroll wap which is in
interleaving engagenment with the other r%@e’ctive scroll wap. The scroll
menber s operate in a container, or shell,which is provided with an inlet
for fluid, andORfe i ERPeFTS Y hJemprrsis proygided,iwikk Passhgenenbers
are general ly weahisCalhich cYhmreiceitd hfuxﬁmqaltt:n]enbefalnsmétdﬁd with
passage neans Lch communi cat t he asLo char ge

| ubri cant bet\/\yg’ ?‘ﬁ‘é"gfcr ﬁ%"% %F’ Yeefh - ?uﬁ??g‘j’ﬁ'? e’i‘é ng%Eﬁarged&}

t hr ough out | elthe dlub5'1cant ofdeni dg.schad'gadenlthrbaghespaﬁllets ouber end of
each of sthe SCalh o30S sadkea! thgerQQ%Q&ti‘ﬂ 8! Sutde &%d Ud APl Orm the

first corrpress 0.-.aS to, provi ricant to ihe entirte scroII
wrap | ength. Tﬁéeoﬂqré’t@ oFRRR A iarant Fhetpeintrwherenghgl seEodld 10

any | ocation aebra@entf&ﬂe ctmherfﬁwls @bmbhes%&bﬁl Icumserwfyocmgw kb permt
| ubri cant flow I ntQ thé r.st co §§| on _chanber_ a i S g f?gH
Lubricant is PRPSH%e x? 89&™ thss‘ﬁﬁ gﬂrﬁpl fPE&ant
gallery in- thel‘hleabutdbtsheancbeldhsﬁosed J.murlterscroax)wnd pJateaat in the

end 01 Ag1e, Shaly o SHRORSH bA1ACEAY. RifS hicer BHaRCi Ao cphe! UEBRY O the

scrol | Henber I's .gener al e | owes p0|n ' the
scrol | appar at Wraps which widilc permit tln@rgp'@m Edmwaiimtey theefizss |

menbers tends @mgtessiorn: UnaBer ad He amomﬂae punpi ng means provides a

positive flow of [ubricant fromthe su I nt | ubricant gallery and
hence into the | H¥FEEGAadS, rr%eﬁhl °po e v P2FERFenTERBS 4 f | ov\\u
of through a lubrlcant gallery J.n the shaft of the scroll

i5 me_mber. A pumplng means J.n the end of the shaft is

exposed to a low-pressure sump adjacent the end of the
scroll member shaft. The sump is ‘generally at the
lowest point in the scroll apparatus so that lubricant
in the space containing the scroll members tends to
20 collect in the sump The. __pumpi_ng mear_xs provides a
positive flow of lubricant from the sump into the
lubricant gallery ~and he_mce into the Ilubricant

passages. This positive flow ensures a flow of
lubricant to the scroll r)’zraps via the outlets and also

25 limits the amount 'of_" lubricant accumulation in the _
sump. o Q

A flow of lubr'icant is also provided to the
bearing which rotatably supports the scroll member in
which the lubricant gallery is- dlsposed. This is

30 : accompllshed by prov:.d:.ng luer.cant feed passages in

' the shaft of that scroll member, thereby permitting a

metered flow of lubricant through the shaft to the
bearing. .

It will be appreciated that the scroll apparatus

35 of the embodiments is suitable for use in closed



| bricant “to the scroll -waps via the outlets and al so 25 limts the
anmount of |ubricant accunulation in the sunp. A flow of lubricant is also
provided to the bearing which rotatably supports the scroll nenber in which
the lubricant gallery is disposed. Thi SSZ;‘T 30 acconpl i shed by

provi ding lubricant feed passages in the t of that scroll nenber,

thereby permitti | ybr ] : f o ;t he
bearing. It will _elac apdﬁgér %%Jeﬁdé) }tl_%gl%ht e g%?gﬁpégéggggt %gggggg En}_‘ofl t he
embogi ments is s fACXRANSLYS Ak fuitable:iforupassy production.as
refrigeration systens Bqi}) YeRipprddiRte Vet Hhe Serall & g:a&.-a%%s
production. It w ﬁg agprecq%;t)e thal'g the sgroll ,&E{)ar at us 3 ,, 20-1, 20-2
can be readily ifflenéATéd i3 Touf3B de reagddy, inplengnted - witheuty
conventioral scraxbsteppsirad usmodifTbatipnovia oncondentioa BNt scriedi ti ve

| ubrication prevqﬁ.qs/a]}m%pessar we | .ne s |1 and_assur.es a
control l ed, effective an _'adeqllj%l[ee ﬁrgvﬁgérﬁ%ubﬁfgaﬁf%ﬁgig’hr88&%‘, TV&duci ng
unnecessary 10 lubnjgation poeventsal uppggessAbyt ¥eear imi hhenssreliln the
conpressor asseRfaps and akburékl A cHPtrPPe&C| ¢ fsbt I8 a0 hBeqlildl t he

conpressor assenbly has_both jnproved reliabiljty and efficiency.

Modi fications tok e bibPeicant theephBrryghi sreducipg, YINRERESAZY t he
subj ect ixwenti orwedr landepappateall reqhipemenks! f6f nalirteharide Wi the t he

scope of the cl aic%ﬁnptrr}aastsgrm lgé’vsglgﬂf{rpbel % will be appreciated,
'the:refore, that the compressor assembly has both
improved reliability and efficiency.
Modifications to the preferred and alternative
15 embodiments of the subject invention will be apparent
to those skilled in the art within the scope of the
claims that follow hereinbelow.
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~22. CLAIMS: 1. A scrol| apparatus conprising: a shekl defining a guction
pressure portion and a sunp, said sunp being disposed in said suction 5
pressure portion; a first scroll nmenber disposed in said suction pressure
portion, said first scroll nember having2&first scroll end plate having a
first scroll shaft__and an oppositely directed first scroll wap disposed 10
t hereon; a secSHBLE DI |- nenber di sposed in said suction pressure portion,
said second scroll menber having a second scroll end plate having a second
scrol | shaft and an oppasitel ed, second. scroll wap disposed 15 {3

t hereon, sai dnlscroﬁ & aplslebééé%lra c?ﬁ %’?Rﬁ'ng engagenent and -
cooperating, in use ébfshehbl appbining, at subcunnapressarealpdryu@nerarﬁnd

closed first crgmg% saééjl&egqﬁ% sgé g‘mé%% fi | yhricant
passage and sai d sec Ad scr.o] | af | nin (iﬁ £+P‘gr%c§%t" d‘al | ery,
sai d | ulri cant RERSSHRe RATHEIHY flow cormunl cation with said |ubricant

gal lery and said fi retfif@ﬂbedsrommrrmdfeadlﬁsﬁdge@uml Ealkiu*%'iic%%@n f rom

said sunp to said |ubricant._ galler S n. ans be
di sposed i n saifd €ECOT. %%’F%?? 'shﬁ#d %Iﬁﬁ‘s%egﬁr %ollr'm’emﬁ?r Bﬁi’l’-?gr@t ating
said first and fdemsindoroidl lendephate. havmgAasmrst ol Bl fAs ae:ldal med in
claim1l1, whereijy s qﬁ&t o] for
supporting said ﬂgg g@hlgro éé@ér% . ECI?HRQ &Fﬁmags?&s&
such tA&, in Jhexsionihe appar at us, Iubrlcant in saidsunp is qU|escent

‘a second’ scroll member disposed in said suction

pressure port:.on, said second scroll member having a o
second scroll'ehd plate'having a second scroll shaft v
and an oppos:.tely dlrected second scroll wrap disposed

15 thereon, said scroll wraps beJ.ng in J.nterleav;mg

engagement and cooperatlng, in use of the apparatus,
to form an alternately open and closed first chamber,
said second scroll end plate defining a lubricant
passage and said second scroll shaft defining a
20 lubricant gallery, said lubricant passage being in
flow communication with said lubricant gallery and
said first chamber;
pumping means for pumpinf; "lubricant from said
sump to said lubricant gallery, said pumping means
25 being disposed in said second scroll shaft; and \J
means for concurrently rotating said first and
second scroll members.

2. A scroll apperatus as claimed in claim 1, wherein
said shell comprises a bearing support member for

30 supporting said second scroll member shaft and
baffling said sump such that, in use of the apparatus,
lubricant in said sump is quiescent.

KRR O R A



23. 3. A scrdll apparatus as claimed in claim?2, further conprising a
bearing disposed in said bearing support nenber for providing rotational
support to said second scroll nenber. 5 4. A scroll apparatus as
claimed in claim3, wherein said second s‘g__?I | shaft conprises a bearing
feed passage in flow comunication with sard {ubricant gallery and said

bearing for perm4tingf f | t .LO i i Ng. . A
scrol | apparatus :;a's c%ié_nﬁlﬁh ag y_%%gg_o?gc?g?jﬁlge@e% é}%lﬁg%r’eifﬁrggfﬁ shel |
further conpriseSWPGFIINT a jhearing dispeseth incsaidr bganingt support
settlYng of debriferbexmsidie pruliaaagt ravay i bham SihsbPk Y _i'aeégéoné5

6. A scroll apparatus as .clained in any one of the preceding clains,
wherein said pur’rﬁ‘ffg"#eé‘?%m?esr’a centrifugal punp. 7. A scrol |l apparatus
as claimed in any one of clains 1 to 5, wherein said punping neans is a 20

positive displ acerent : A I'L_c SSOf_ apparatus conpri sing:
a herneti gé shel | fvﬁ?.i crfp%g%or%g's agpsalﬁ%ﬁl%ngﬁr‘ggg{'ﬁ%ép]&t - é"d?"gsgg?'ﬂe
pressure portion SHd asegapd sexPpklnphptncanmricess an beaxingicteed
pressure porti ONipaage in £1dw | icolmubiialdi ofPHpeEn JistRP qubl 3ahd
suction pressure (ﬁtlon, said first scroll nmenber having a Tirst scrol
end pl ate havi ng ek andy| Fadfar Pearindn T o AN ENSE  £49W | Pt

scroll wap di spdasskidetety sHlid bearing. a second scrol |l nenber disposed
in said suction 1111111 1111111111 111111 * C L M S *

10 5. A scroll apparatus as claimed in any one of
U claims 1 to 4, wherein said shell further comprises a
” portion in said sump adapted for permitting the
settling of debris from the lubricant away from said

pumping means.

15 6. A scroll apparatus as claimed in any one of the
preceding claims, wherein said pumping means is a
centrifugal pump. '

7. A scroll apparatus as claimed in any one of
claims 1 to 5, wherein said pumping means is a
20 positive displacement pump. '
W, 8. A scroll compréssor apparatus compriéing:

a hermetic shell which defines a suction pressure
portion, a discharge pressure portion and a sump, said
sump being disposed in said suction pressure portion;

25 a first scroll member disposed in said .suction
pressure portion, said first scroll member having a
first scroll end plate having a first scroll shaft and
an oppositely directed first scroll wrap disposed
thereon;

30 a second scroll member disposed in said suction

L c L M ) *



pressure portion, said second scroll menber haV|ng a=second scroll &nd

plate having a second scroll shaft and an oppositely directed second scrol | *
wrap di sposed thereon, said scroll waps being in interleaving and 5
cooperating, in use of the apparatus, 2 forman alternately open and

cl osed first conpression chanber, said second scroll shaft defining a

| ubri cant galIpryssndes@otta@mon$amdwsécandi$¢rnlﬂ(hﬂmhemghavim@racant

PSS a0e i oh kil AR A v Ing el dhrory sfRERICoSion

chanber and sali ricant ans cant
from sai d sunpang éaqup9%¢t%%wnd§ﬁs¢tﬁ Sﬁﬁﬂnﬂ|§mwpﬂﬂgwnsan§1$9°ﬁgddlsposed

in sai d.secondtpgi@bh, s@%flu SR Wi PPOLAq BRI SR LE PORPEAY | And 2l d

suction_15 pressure por{ion; bearin neans di sposed I n saf d bearing

support nenbercPBPeFGF&PleylgubﬁﬁﬁtPﬁg d 2PPagAtUSer oFP FOFPerana not or
driveably connadtettnatels dpénraﬁd loddd Xirst conpebbsioh él@iﬂ:ﬁeﬁg sai d

f | d I d
Cerolt “menber TRLR SsPRRRTBERRLY, ShacRORRURRTRY K 1EBLELAC o3B dryoClo"
clai med in cl apmd8safidr seeendosprirdilngnd pdatendeféningassigeriednhed in
said 25 | Sﬁﬁgﬁﬂg%% F.l:hsf.‘éfin ﬁvaP' RIS %q\b%%iagﬁlﬁefﬂﬂst” flow

comuni cation wth said [ubricant ‘gallery and said bearing for pernitting
fl ow of0% he | uBPPRERSSLONs SPAMBEE, ARG, sfdd lubrdcant Qﬂﬂéﬁﬁyus as cl ai med

inclaim8 or 9, 30pumpinghaieins S&bg qﬁiﬁiﬂm@rrmﬁbﬁ@&aﬁtbmnpogﬁan havi ng
a perineter | on adapted .t ern1t settiin delris fan]f|UId in said
1PEPP 5919919 {ubFicant galler

sump. | 111111 PREP1 159 1$349 1 1 uPE 1an 2" 258" 'Sung 4G 'nh
being disposed ;n_sald second scroll shaft; ;u)

a bearing support member disposed in said suction
15 pressure portlon,
bearing means dlsposed in sald bearing - support
member for rotatably supporting said second scroll
member, _ _ _ . _
_ a motor drlveably connected to sald first scroll
20 shaft for rotating said first scroll member; and
means for concurrehtly rptatinq said second
scroll member with said first scroll member.

9. A scroll apperatus as claimed in claim 8, further
comprising a bearing feed 'paséage defined in said

25 second scroll shaft,_seid bearing feed passage being Q_}
in flow cemmunicetien with said:lﬁbricant gallery and
said bearing for permitting-flow-of the lubricant to
said beariné;e ' ' '

10. A scroll_epparatue as claimed in claim 8 or 9,

30 . | wherein-seidlshell comprises a base portion having a

: 'perimeter region adapted to permit settling of debris
from'fluid.ih said sump. '

Ty



11. A scroll dpparatus @as clainmed in claim8, 9 or 10, further conprising
-baffl e means for baffling lubricant in said sunp. 12. A scroll apparatus as
clainmed in any one of 5 claims 8 to 11, wherein said punping neans is
a positive displacenent. 13. A scroll appqéﬁius as claimed in any one of
clainms 8 to 12, wherein said punping neans nprises a lubricant inlet tube

extending into spjd s A_SC ppar s ¢laimed in
claim 13, furt hrgjr" co%pn??gé% gp&aééghzrse szlél%:iemeéﬁaﬁ%e??gggi g'p%es"squ e

bal ance chamber b@i nFuriherd coppriisiag oheffded neansi dferecdaf fKldng |
shaft, (ii) sai dyeRi Egt SHRPO4{ia "SR! . which is provided with a floor
portion 15 so as to substantially enclose said |lower end, and (iii) a
pressure seal disposed between said floor portion and said |ubricant tube.

15. A scrol|l apppzatus aereldi nefparathsi s 4clehnedi nisaiashysespad oxcr ol |

end pl atezconpri .a_ 2 esspre .bl eed. .passage for _conpuni cating
sai d preg':éuri zeff?ﬂ?% %o .ts:gi df{)'r eg}g‘l? eel%‘al %%&8 & g P§anSA 131 &
apparatus as cl #pofitive adisplrcementains 8 to 11, wherein sai d punping

means is a centrifugal punp. 25 17. A refrigeration system for

circul ating refr%gerant I n closed | oop connection conprising: a condenser
for condensing r¥¥righr HAXHG | FRRREAFRE masinclaipadsi by amdyieke faf

receiving liquicidimd1814d11i3]1vhétein sadld ipd@ipitg mcdns dchpramanser

and expanding said, refrigerant; an_evaporator.for.receiving said
refrigerant fr orf 151 e AN1ef e EPEL enélng in€s Ssaid sump.

. 10 14. A scroll apparatus as claimed in claim 13,
further comprising a pressure balance chamber, said
pressure balance chamber being defined by (i) a lower
end of said second scroll shaft, (ii) said bearing
support member, which is provided with a floor portion

is5 so as to substantially enclose said lower end, and
(iii) a pressure seal disposed between said floor

portion and said lubricant tube.

15. A scroll apparatus as claimed in claim 14,

wherein said second scroll end plate comprises a
20 pressure bleed passage for communicating said

pressurized fluid to said pressure balance chamber.

16. A scroll apparatus as claimed in any one of
claims 8 to 11, wherein said pumping means is a
centrifugal pump. '

25 17. A refrigeration system for circulating
refrigefant in closed loop connection comprising:

a condenser for condensing refrigerant to liquid

form; '

' an expansion device for receiving liquid

* [ L L] S *



sai d expansi on device and evaporating said refrigerant 5 ~ t'o vapour
form and a conpressor for receiving said refrigerant fromthe evaporator,
conpressing said refrigerant and sending said refrigerant to the
condenser, said conpressor conprrsrng 2. . a hernetic shel

defining a suction pressure ortian, di scharge pressure portion and a
sunp; a first F&IFIgerRARTer I Epéﬁ&?r?P%%?BsgﬁcFﬂﬁ1?ﬁ@%%ﬁ%@qpéﬁﬂﬁon said
first scroll mméﬁﬁidﬁhann;eafrrst scroll end plate havrng a first scroll_

shaft and 15 ©an oppositel rected first ser | sed *
t hereon; a second s&rb%p'aﬁ@ﬁﬁg rd%'gpo ARG cﬁ&%%%r@sgﬁ §°E‘ort|on
sai d second scrsalid mBBSIMVdﬁglaesmrﬂjlailml:dﬁlngl(‘.sq)]dimfh'agengnt second

scroll shaft 2Qg, v fg}#ﬁngﬁately di rected second scroll wap disposed
thereon, said scrol wr aps .being in interleaving engagenent and

cooperating, in oﬁbﬁﬁﬂRﬁ?sﬁﬁr e TeSRVANSo sl Fhgerant: Srom el y
open and cl osedyd r?évwwl ora:diiﬁréwmgsalsémecmﬁ@féﬂahtsh%a 25

defrnrng a Iubrrc%ﬁHﬁgaller (£5h co def |n|ng a

[ ubri cant h5al ST A | Sy CreEnper, < pal

cgnprgggiogagﬁwﬂmpressbnmﬁahpnﬂsmngﬂn gal l ery; punping neansr?or punprng

ubri cany from sai d B0nernetUMehdn #adhe it 80t AL p3ALAuUMPI O
Scro

nmeans being di spose |n 52 secon eari ng support menber

in said sucti orPQ?d?rltqun g ¢tisaharge ipressre RUTHP AN |2 MARST ;. bear | ng
means di sposed in sg depes¥ i 88rsUPPRehb3? dis fdﬁﬁaeinfealaotsﬁbe%n

supporting sal%ﬁgggﬁ¥é5¥%£410&}1é%%&1%£%£ 1%cr5¥& member having a
first scroll end plate having a flrst scroll shaft and
15 an oppos1te1y dlrected first scroll wrap disposed
thereon,
a second scroll member dlsposed 1n said suction
pressure portlon, sald second scroll member having a
second scroll end plate hav1ng a second scroll shaft
20 " and an opp051tely dlrected second’ scroll wrap disposed
thereon, said scroll wraps being in interleaving
engagement and cooperating, in operation of the
compressor, to form_an_alternately open and closed
first coﬁpression chamber, said second scroll shaft
25 defining a lubricant gallery and said second scroll
member defihing a lubricant passage which is in flow (
communication with said flrst compress10n chamber and
sald lubricant gallery, _ _ o _
pumping means for pumping lubricant from said
30 sump to said lubricant gallery, said pumping mneans
being disposed in said second scroll shaft,
' a bearing support member 1n sald suctlon portion
for supporting said second scroll member,
bearing means disposed in sald_bearlng support
35 member for rotatably supporting said second scroll

-
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27 menber; a hotor»driveably connected to said first scroll shaft for
:rotating said first scroll nenber; and neans for concurrently rotating said
second 5 scroll menber with said first scroll nmenber. 18. A
refrigeration systemas clainmed in claim217, further conprising a bearing
feed passage defined in said second scrobj—yshaft for permtting flow of

| ubricant from a4or i cant 'gal lery to said bearing 10 nmeans. 19. A
refrigeration systemds claimed in claim17 or 18, wherein said suction
pressure portion conpy MREPTy Fiyeabdvt F@ﬂl‘ﬂ%ﬁeﬁgta gaidnfiestregrobladapt ed

to pErmit sett! ighggaf O ot fdaiiad ﬂl&s'?@"éér'ﬂi’ﬂ)me%er' and0: A
refrigeration systemas claiyjred in claim1 18 19, further conpri sing

baffl e neans for red®eaNp ¢ Foh n§°6‘FuF:Eﬁlnit€'§nt rP'ﬁ'a§érPH s8Apdi nS8EaRdt i on of
t he conpreessor. strolA midnbege maitho Badys ifdPsAS sUrailIetheimbeaily one of 20
claims 17 to 20, wherein said punping neans is a positive displacenent
punp. 22. A refrigeration systemas clainmed in any one of clains 17 to 21,
wherei n said pui@i-ng Arecefrigematien systeni asnclaimed tirbeckadrenti? ng

therefrominto s | t t | aj,red in
claim 22, wherei n’?é‘.?% b%oﬁq%ggsﬁxgggor?&nlé%{béerﬂ%&a%gﬁéeaétggg s‘?a%ital ally

encl ose a | ower S&i@ oFesend s scFRAFESHERY  ReFmLthings | £40WeaPE| s

di sposed bet weenubritdrnto @rausaiidn labricatitbgallegysuppsatidnbeeingnd sai d
| ubri cagﬁj i nl et tube whereby said bearing support nenber, second
scrol | aft and sure seal

b 19. A refrigeration system as claimed in claim 17 or
18, wherein said suction pressure portion comprises a
base portion having a perimeter region adapted to
permit settling of debris from fluid in said sump.

15 20. A refrigeration system as claimed in claim 17, 18
or 19, further comprising baffle means for reducing
foaming of lubricant in said sump in operation of the
compressbr.

21. A refrigeration system as claimed in any one of
20 claims 17 to 20, wherein said pumplng means is a
positive displacement pump.

22. A refrigeration system as claimed in any one of

claims 17 to 21, wherein said pumping means comprises

a lubricant inlet tube extending therefrom into said
25 sump. ' '

23. A refrigeration system as claimed in claim 22,
wherein said bearing support member is adapted to
substantially enclose a lower end of said second
scroll shaft and a pressure seal is disposed between

e
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define a pressure bal ance chanber. 5 24. Arefrirgeration %ysteh1as
claimed in claim 23, wherein said second scroll end plate conprises a
pressure bl eed passage for conmunicating pressurized fluid to said pressure
bal ance chanber. 25. A refrigeration sy@®&n as clained in any one of 10
.clainms 17 to 20, wherein said punping neans is a centrifugal punp. 26. A
scrol | apparat ug d@maan spegtianf ofstsasic obeaningesupperig nemkenl ahdt e and

a scroll wap dggpaseduppisané eaﬁlah:at fubeé? ° whereby eaiaCOBQagiﬁg ~
- menber having an end plate and a scrql mma Eose on said at e,

sai d scroll w afYPPe5ScRemPRY FﬁceﬁgrﬁFFeﬁ oPhF 1 QBSaPEPE§“rFoSFéln1an
al ternatel y opefegifiechopeeskure! balanker chambér.second scroll nenber
end plate defining a 20 | ubri cant passage haV|ng an outl et disposed
for flow communication with.said first chanber; punping-neans for punping
| ubrican§ to sakd.| ubr imsfinigeration systemaas bdaimedatiimgcmiml 28ypst and

second scroll 2ghereinMaREAS sedond AscreQl Okad! e SomphliseCa
fluid-transfer apparatus erein provision iIs nad Iubrlcant flow

through the | enBFRSSNrendlaad RasFags Wv??%@%ﬂh@gepﬁesﬁgrﬁzedu ded at

| east one |Ubf|§4ﬁhd QutgahdSQressurarbangg@efehamahgodu0|ng a lubricant
into the region where the-scroll waps in operation of the apparatus 111111

11111 cooperate to define an initial fluird-transfer chanber and punpi ng
nmeans for punpi 2§.saidd defriigeaat iton tsystem mh:kmumhd)ui:h eany 28ne Aof

apparat yg as cl ahggdsl ™ £l @gM 24, WA O§§1d pumping means is a

centrifugal pump. .
NS
26. A scroll apparatus comprlslng._
_ a first scroll menber having an end plate and a
scroll wrap dlsposed_on said end plate,
15 a second scroll member havinq an end plate and a
scroll wrap dlsposed on sald end plate, said scroll
wraps cooperatlng, in operatlon of the apparatus, to
form an alternately open and closed first chamber,
said second scroll member end plate defining a
20 lubricant'passage having an outlet_disposed for flow
communicationzwith_said-first chamber;
pumping means for pumping 1lubricant to said
lubricant passage; and | )
means for rotatlng said first and second scroll
25 members.

27. A co-rotaticnal scroll-type fluid-transfer
apparatus wherein provision is made for lubricant flow
through the lehgth of the scroll wraps by virtue of
there belng prov1ded at 1east one lubrlcant outlet
30 arranged for introducing a lubrlcant into the region
where the scroll wraps in operation of the_apparatus
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5 strol | " nenber of- sai d apparatus conprises passage neans in an end
‘plate thereof, said passage neans being in flow comuni cation with the or
each outlet and said punping neans via passage neans defined in a rotatable
shaft extending fromsaid end plate. 10 q 29. A co-rotational

scrol |l -type fluid-transfer apparatus suﬁgtantially as herein described

with reference t@obb&raes doaddethe RAHWRHL FlHY- eraggomanyi ng
dr awi.ngs. | 111111%11111111111111?1 , ﬂﬁ&ﬁ%ganfewch e
. and pumping means for pumping said lubricant to the or

each said outlet.

28. An apparatus as claimed in claim 27, wheréin one
5 scroll member of said apparatus comprises passage
means in an end plate thereof, said passage means
being in flow communication with the or each outlet
and said pumping means via passage means defined in a
rotatable shaft extending from said end plate.

10 29. A co-rotational scroll-type fluid-transfer
apparatus substantially as herein described with
reference to Figures 1 and 3, Figure 4 or Figure 5 of
the accompanying drawings.
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