LUBRI CANT DI STRI BUTI ON SYSTEM FOR SCROLL MACHI NE Thi s i nventi on genera‘l’zw% I
pertains to a lubricant distribution system for a scroll machine. As in

otfer nmaghinery having a rotating vertical shaft, nost scroll machines
commnly~prow de oil to bearings requiring I brication by nmeans of an oil
passage that extends through the shaft The 0|I |s t ypi caII conveyed up

this passage from a retaSAdsy 2ULs EY FOB SCROLI, MACHINE: t | s

imersed, 10 - and is suwntsedntreneaeh beaéu:agly ih&dltfd & Hebricant
passages. This syst 1ve shaft bearings
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and ot her bearing sirfacsgt f‘?ﬂcﬂ’ e §|'5I ¥? ‘ht’[’?\ MAtral shaft oil
passage, but generall yAscinnethesf achimery hawviplg/ & Srotating ceerttical
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such bearings nust recel ¥ antla prop
| ubricant flow. Thibeapiagserrequiringr dadydcationouby Ueeamst @ft éo oil_
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having an oil coll ector Eiyaroun the to gassag@_%t hr ough the r| ve

shaft. The coll ect oFYEhSa cGﬂH‘éﬁYEﬁ ¥8 &%SIW SQr BHITYFREWQ gl
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bearing and tnidsi ahdg rpulBLIed b qheit PRBHERy SReibh Fadla *laidpec
baf fl e di sposed i mpa&aages. be’l’bmﬁtﬂy%mng&km%rfm supp bring opbrte on
of the oil flow ng 3Pjvel NkRakle %ﬂ&g@ anldt %é S%ékﬂcuid‘k ASPFA OG5
The renmmi nder of the_oil is avail abl I ubr| cate
directly accessible from the central shaft oil
K_/ : passage, ‘but generally cannot efficiently supply
15 lubricant to bearings that are spatially separated
from the passage, particularly if such bearings must
receive a  substantial proportion: of the total
lubricant flow.
_ This problem  is addressed in our US Patent
20 Specification No. 4,403,927 which discloses an o0il
distribution system having an oil collector cup around
the top of the passage through the drive shaft. The
collector cup is connected to the lower surface of the |
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swing link and underlies both a swing link bearing and
25 a passage formed adjacent the swing link bearing, in
fluid comminication ‘with a thrust bearing and the
() sliding surfaces of an Oldham coupling. An arcuate-
shaped baffle disposed immediately below the swing
link bearing deflects a portion of the oil £flowing
30 into the cup upward, into the swing link bearing. The
remainder of the: oil is available to lubricate the

-~ thrust bearing and Oldham coupling.
Although the oil distribution system described in
US Patent Specification No. 4,403,927 operates well to
35 proportionately allocate oil between the bearings, it
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t hrlust | beari ng and A dham coupling. Although the oil distribution systém ’
‘described in US Patent Specification No. 4,403,927 operates well to 35

proportionately allocate oil between the bearings, it -2- has several S
deficiencies that have becone evident during manufacturing design <77
devel opnment. It has been found difficult to fabricate the collector Tﬁp

and 5 arcuate baffle with the necessary axial tolerance to ensure that
the top of the baffle is in contact vvitJ2"| the bottomof the swing link
bearing.. If there is a gap between tfhe“baffle and the bearing, oil that
shoul d fl ow upsaar dsévéral hadeficiepncids bahatnghhvem becomeheeviakhect or
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groove 0§  PE3gafi€e DAEFIS with!Bfie AUCREsaklNlexidd @ -r§ﬁéeb€8fi ng and
used to convey oll to_the thrust bearing an dham coupl 1 ng) conprom ses
the support ofnswEeskhay 'the ¥RRr PAgthenbadidrddesatinrcontadeswiphobl ens,
it is an 20 tRE] Boltom (I the] &@ing NYEhki BBakongNabliE Giledd D€ a _
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10 the collector cup instead leaks thi:'oug‘h the gap.
Thus, the swing link bearing does not receive adequate
lubrication. : o : ' :
The  collector cup/baffle -is also: somewhat \J
.- expensive to manufacture and assemble. ' In addition,
15 the groove or . .éass,age formed in the swing link
(adjacent its ‘bearing and. used- to convey oil to the
thrust bearing and Oldham coupling) compromises the
support of the swing link bearing. o
. In consideration of these problems, it is an
.20 object of the subject invention to enable oil to be
distributed to bearings in a scroll machine in
proportion to their requirements for lubrication.
The invention provides an oil distribution
. system for lubricating bearings of a scroll machine
25 . having an orbiting scroll plate, said oil distribution C
' system comprising: o - ' U
a rotatably driven vertical shaft having an oil
pump on its lower end extending into 'a reservoir of
_ ~oil, and including an internal oil gallery through
30 which oil is conveyed from the pump to the upper end
- of the shaft on which is mounted a swing link which is
pivotally connected to the drive shaft and rotatably
connected to the orbiting scroll plate; -
an oil collecting cavity disposed in the swing
35 link, around the open end of the oil gallery in said
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gal Lery throueﬂ '389 into a reservoir of oil, and including IOarrlrpi ﬁ? Tnal o
gal Lery through b which ol | 1s conveyed from the punp to the u e end
to the drive shaft - dIS mounted.a swng |ink which is pivotall gg nect e
oil collecting Cavi?S d{g;g;gglync?ﬂnecLeg to the orbiting scroYI pPQngegn
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0il between the first and second bearings.

The ' invention also includes a scroll machine
o/ including a first and a second bearing, a rotatably
15  driveable vertical drive shaft extending downward into
an oil reservoir, a swing link pivotally mounted on
‘the upper end of, and rotatably driveable by, the
drive shaft, ~an orbiting scroll plate  rotatably
 connected to the swing 1ink, and provided 'with an oil
20 distribution system: for delivering oil in
predetemined proportion to the first and second

bearings, ~said system conprisings | )
an oil pump disposed on the lower end of the
. drive shaft and operative when ‘the shaft is rotating
25 for forcing oil to flow from the reservoir upward
. within a gallery disposed within the drive shaft, and
N - out throhgh an opening on the upper end of the shaft;
a shallow oil collecting cavity formed in the
30 swing link around the gallery opening at the upper end
of the drive shaft: for ‘receiving 0il flowing out of
" the opening as the drive shaft rotates, said cavity
including a sidewall that defines a closed curve
having a generally. elongate shape with a varying
35 radius of’ curvature and having two -ends disposed along



drive shaft, 'an orbiting scroll plate rotatably connected to the
swing link, and provided with an oil 20 distribution system for
delivering oil in predetermned proportion to the first and secgnd
beari ngs, said systemconprising: an oil punp disposed on the | ower enﬂd_;_gf
the drive shaft and operative when the shaft is rotating 25 for forcing
oil to flow fromthe reservoir upward w’nhi..n a gallery disposed within the

2 shal low of | BoleRaSHiERY (G=PB; hel rorhetas S8eslR; thei oRnleRy ine
i, S i s o it s Sl
a

including a si t hat osed curve gener a

el ongat e shapeothes &%ryrh@BSﬁherMOﬁ!&rrm%dm&@tm ends
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openi ng, with one of .the cavity disp d ben t he st__bearing and
closer to the Bﬁ‘?‘?&’?'t B tq@rgng%{l ng ttl}?et B%irerf 1oMdngi sposed

beneath a paseaye dfhathés opering dinomsmrcelle@tsm tih taherespemtibearr ng, -
LD o0 an9eTerbod 49, S4ER AL oF bnk! BUERyOLEg! kloRR Iyl
f1owi ng 180 _tot@a(ﬁﬂ_@hdeuﬂ tof s t gavbiyg hasing nteterminetde by the
shape of the cavity end_ ‘the - position of the gallery
opening along said longitudinal axis, and o0il thus
. .collected in the pools being delivered by centrifugal
_ _ force t'o.__: . the_ - first . and second bearings in v
15 = predetermined proportion to provide Ilubrication to
- each bearing. L 5
In. _order that the invention may be well
understood, two embodiments thereof, which are given
by way of example only, will now be described with
20 reference to i:he accompanying di:awings, in which:
- Figure 1 is-a cutaway view of a hermetic scroll
compressor showing the internal mechanism in cross-
- section; . _ : : :
_ Figure 2 is. a cross-sectional view showing the
25 lower surface of the swing 1link, talgen- a_lqng section
lines 2-2 of Figure 1;. : :
Figure 3 is a plan view of the swing link show:.ng o/
a first embodiment of the oil cavity (with its cover
plate removed); _ _
30 Figure 4 is a cross-sectional view of the swing
link taken along section lines 4-4 of Figure 3;
) _ Figure 5 is a plan view of the swing link showing
the first embodiment of Figure 3 with the cover plate
in place;
35 . Figure 6 is a cross-sectional view of. the swing



shape of the cavity and the position-of the gallery opening al ong said _
| dngi ttudi nal axis, and oil thus collected in the pools being delivered by
wentrifugal force to the first and second bearings in 15
preda;grn1ned proportion to provide lubrication to each bearing. In order
that ~the invention may be well understood, two enbodi nents thereof,
whi ch are given by way of exanple only, wll nom/be described with 20
reference to the acconpanyi ng draw ngs,  Fn5whi ch: Figure 1 is-a cutaway
view of a hernetic scroll conpressor showing the internal nechanismin
cross- section; Figure 2 is a cross-sectional view show ng the 25 | ower
surface of the shing taken airag sestionedines brReofoFiavrerbfgure 1;

Figure 3 is a plan V'@Wb%&etw3f%“&gckb§§-§EQWh6ﬁa§'Hﬂéﬁ 6¥ﬁ¥ﬂénﬁﬁﬁm¥ the
oil cavity (mnth |t coipﬁeplate renoye ure 4 is a

cross-secti onal a&ﬁ?ﬁgSFFﬁR°PaEéHeapcﬂg°§e€§88§elFnes 4-4 of
Figure 3; Figure 5 | s Fagpiren 8viiewaoplaheviewnofl ithie shmrvgngihkeshbmhg

enbodi ment of Figuyre t Qver plate in place; 35 Figure 6 is
- a Cross-sectiona % E%Pg% pﬁégg -5- link taken along section |ines

6-6 of Fi gure 5; F| guE‘égnres9am@spmemewwwfthbeswmgg link
prior to installation of the cav;ty cover plate;

Figure 10 is a plan view of the swing 1link

10- showing a second embodiment for the oil collecting
cavity;

Figure 11 is a perspective view of a second
embodiment of the oil collecting'cavity formed in a
swing link, with its cover plate removed; and

15 . Figure 12 is an enlarged cross-sectional view of
the compressorwshown'in“Figure 1, iliustrating with
-the use of arrows, the flow of oil to various'bearingf
surfaces in the top portion of the machine.

Referring  to Figure 1, a scroll compressor

20 generally denoted by reference numeral 15 is shown.
Compressor 15 has a hermetic shell comprising a top
cap l6a, a cylindrical portion 16b, and a bottom cap
16c, £fitted and welded together in overlapping

- relation.. A suction port 17 extends through shell
W, 25 portion 16b and is operative as an inlet-through which
refrigerant to be compressed is conveyed - inside
hermetic ‘shell 16. After the fluid has been
compressed, it exits shell 16 through a discharge port
18 which is disposed in hermetic shell section 1l6a.
30 - As shown in the cutaway view of Figure 1, a lower
- framework 19 is used to support drive shaft bearing
20. Likewise, an upper drive shaft beariﬁg 21 is
supported and centered by an upper supporting
framework 22 that extends radially into press fit
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link taken along section line 7-7 of Figure 6; 5 - Figure 8 is a plan

view of the swng link showing its upper surface, Figure 9 is a perspectlve
view of the swing link prior to installation of the cavity cover plate '
Figure 10 is a plan view of the swing link 10 show ng a second \2,
embodi ment for the oil collecting cavity;, Figure 11 is a perspective view
of a second enbodi nent of the oil collecting cavity forned in a swing |ink,
wWith its cover plate renoved; and 15 - 5a -Figure 12 is an enl arged _
cross-sectional view of the conpressor shown in Figure 1, illustrating with

- the use of arrows, the flow of oil to various bearing surfaces in the top

portion of the GoRtAGte witds dhe A ey iy purface of Mametis rehabl 20
general |y -denotygd bYFf&fl@fﬁ@ﬁEGZQU%ﬁﬁgl slipportEtHe \‘&ﬁﬂﬁ. WcHanidg 2

hermetic shell r|S| yllndrl al |on 16p, and a
bot t om cap 16¢ °ﬁn‘? geangbégt ﬁg?lﬁ 1§y dmy i’ﬁﬁhn heegrtical A
suction pomt 1&;@(t}ﬁ1¢&dﬁﬁa]u St 25 portlon 16b and is operatlve as an-
inlet through which rd.ger d |s cqnveyed .i hsi de _
hernetic shell 162 J ;{A‘?F[ ?aﬂaﬁ\ t‘a‘f Fff dﬁa g’(ﬂ’ﬁﬁyr JURRSRyi t s
shel . 16 throughwwehsmﬂﬁmgbepnmngsBamnand|%1d|apdseu nmshmmpanczmmel
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framework 19 is use to support rive shaft bearin eW| se,_an upper
drive shaft be®aunfed qns the) RpReY enf Qe khe &h aq:n%prpverp:s%%mg

framewor k 332 tfeﬁm@eﬁuﬂ&nmﬁblwl the prask D4l The swing link 25
is rotatably connected to scroll plate 26 in a manner
- that causes it to .mdv_e- in an 'orbital'path as shaft 23 u
rotates. A fixed scroll plate 27 is disposed opposite ’
. to and parallel with the orbiting scroll plate 26, and
15 is joined to upper supporting frame 22. An Oldham
coupling ring 53 disposéd_ between swing link 25 and
scroll plate 26 constrains scroll plate 26 to orbit in
fixed angular relationship relative to scroll plate
27. Both the orbiting and fixed scroll plates 26 and
20 27 have involute wraps 28 extending from their facing
surfaces in intermeshed relationship.. Fluid entering

the compressor through suction port 17 is compressed
within pockets -(not shown) formed between the involute
. wraps 28 as orbiting scroll plate 26 moves in orbital B
25 relationship to fixed scroll plate 27, and flows out wE
through passage 29 before exiting the compressor shell

at discharge port 18. -
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-'5a - contact with the interior surface of hermetic shell 16. Framework 22
t hus supports the working nmechani sm of conpressor 15 inside shell 16 in
both the vertical 5 and horizontal planes. A drive shaft 23 extends

"thrguagh 1 ower and upper drive shaft bearings 20 and 21, and on its upper

end I ncl udes an offset crank 24. A swing link 25 is nmounted on the upper

‘end of the shaft and is pivotally 10 connected thereto by the crank 24.
‘The swing link 25 is rotatably connected to scroll-.plate 26 in a manner

that causes it to nmove in an orbital path as shaft 23 rotates. A fixed
scroll plate 27 is disposed opposite to and, parallel with the orbiting
scroll plate 26, and 15 IS joined to upper supporting frame 22. An
A dham coupling ring 53 di sposed between swing |ink 25 and scroll plate.26

constrains scrol | _plat &:36e tdhaBt b 1k Neokakail y2B0Hed by Bhald:9BSRB:TH) ALk Ve
to scroll plate 27. . Both the orbiting and fixed scroll plates 26 and 20
27 have invol ufetef dpsingresa Ehdingor ddivet thatt 2hepnthasufhteashatt gotates
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PO T O Sed e I PRk o) LoLES, Peleen e
rel ati onshgp t drivex@dafc 20l totpked £ a2dentat flugdlovsl @uip t33r dlsposphaatie 16wer
before exiti ng"e% eofcgﬂl)rs g?l?rpiépglulp gh(}lr: g%régl.evoqgr:;Z ]agd forces it up
' through an internal gallery 34 that extghds the length of the shaft. A
small portioh of the oil fiowing'up gallery 54 eiits radiglly outward
Chrbugh lateral péssége 35 to 1ubricate the ldwer drive shaft bearing
o - 10 20'apd'thfough_iateral péssage 36 to lubricate the uppef drive shaft
o ' bearing 21. Thg_remainder of'thé”oil passes 6ut.through a standpipe
insert 37 that is fitted into gallery 34 at the upper end of the drive
: shaft 23 and which éxtends slightly.abové the.upper surface of crank
| 24; Oil.exiting gélléry 34 through standpipe 37 is.thrown radially
15 outﬁard into an oil collectiné cafity_38 th#t is formed in the lower
'sufface of swing link 25. A cdvgr plate 39 fitted around the extending
end of standpipe 37_encloses o0il collecting cavity 38;__
| .As_shoﬁn in Figures 2-6 and Figure 7, o1l collecting cavity
38'is_a shallow planéf depressioh,.gengrally_ovulat'in shape, with one
20 end having a relativeiy sméllér radius of curvature .than the other end.
| The end with the smaller radius of curvature intersects the open end of
a_paésagé 43 that extends vertically through swing link 25. The rela-
tively larger :adius end lies im@ediately below a swing link bearing 41
1nlwhich the ofbiting scroll plate stub 40 is rotatably seated. The
25 lower end of stﬁb 40 comprises a substantial portion of the planar
area of cavity.BS,when s&ing_link_zs is installed in compressor 15.
Rotation of drive.shaft 23 is transmitted to swing link 25 by means of
crankpin 44 which extends upward from crank 24 into a journal bearing
45 disposed in one lobe of the swing link. Swing link 25 thus coaverts
30 the rotational motion of drive shaft 23 into an 6rb1ta1 motion applied



6 Drive shaft 23 is rotatably driven by electric notor 30. * Arotor 31 is
press fit onto drive shaft 23 so that the shaft rotates when notor 30 is
energi zed froman electric power source. The |lower end of drive shaft 23
extends down into a reservoir of oil 32. As 5 drive shaft 23 rotat€esgga
centrifugal oil punp 33 disposed on the Lower end of the shaft picks up oll
fromreservoir 32 and forces it up throu h“an internal gallery 34 that

extends the Ien%hdg:lfaler °§_B?{: 8 , ro Pigtgn 54 tﬁﬁ'oﬁb&f%ﬂ% ngoup

gallery 34 exits ra y ou ateral passage ubri'cate"
the | ower driveTBh&f ta:bmgﬂgerm provides tradiah |compldange shgsweent o

lubricate the U:Qﬂ@élﬂteVﬁrSBQf tZBbQ.Qfdei.QJ% endPE1IPNELSERE 9h HReekL -
passes out- thro élg a stangg Ee i nsert 37 i S fltteg intg gallery 34 at
o) S I

t he upper end ive 8FFe pPressand Eﬂnmlsﬁaga A§/LEY -above t he
upper surfase of crarkgage 30dhows tsvfigiggali:ﬁtyzsllwibhouam gbaddpitpag37 is

thrown radially 0| Ct L0
formed in the I%%ef‘tgu%oace fég\neng éiﬁg\%&ﬁ Iggverég#é%(eiiéh? %%F‘g%
around the extebeénghape of cawityi g8 andentsogéspgsﬁ.tegnl selatgveatoty 38.

As shown in Fi g¥Egp 246, angkdndpise 7,37 | a‘hﬂ"éﬂ' ”ﬂa&@&%&y £8.1s apghal low
planar depr.essi on, generally ovulg in sh e, one 2 end havi ng

rel atively snal cLFcRiarys dgsheg, v H'fé oF%%\’r%nd3 TﬁE°‘éndt%|at h t he
smal | er ragpus piaeuméﬁturefl rstm'x&qﬂpetm oaﬁd eudeoflaa:gass&gecﬁaa&hat

tend t L] 5, I di
end 1165t med, SEEPYLEPBWEAS AERDUPERR HEEhER, HBe PRV FovRE BhBEE ng
scroll plate st3%.40The cenaeabbﬁ rotation Pfieth® driiveeshaddt aehdstimis 40
conprises a SUbi{:ﬁg%’tﬁhﬂQit a3 5070 1?‘0%@{@:{ fégﬁengrtéé"b y"ig Wh%&ls""' ngv

link 25 is inst I N conpr essor tation Ive s

transnitted to SHABING| malésrw 3oahs Ehrewanm%ad«iw%wm ehﬁs a&ﬂwar d
from crank1§4 Iaiﬁeaueuénakemaamg to point "A" from the inner

surface of standpipe 37 represented by the smaller
diameter circle defined by dashed l::.ne 46. This oil
flows " radially outward unt:.l it contacts an
' J.ntersecting surface , 1.e. ,' the peripheral sidewall 47
20 ~of oil collect:.ng cavity 38. Once the lubr:.cat:.ng oil
strikes an :Lntersectlng surface, :Lts dJ.rectJ.on of flow
toward either the smaller rad:.us end or the larger
radius end of cavity 38 depends upon the angle a line
" tangent to ‘that surface forms with a' radial line
25 through point "A". Point "B'"'shown"a.n Figures 3, 5, .
-7, 8-and 10 denotes ‘the center of the cylindr:.cal hole o/
47 wh:.ch extends through swing link 25 and in which
swing link bearing 41 is normally_ seated. In
addition, point "B* represents th_e center for the
30 radius of curvature of the larger radius end of oil
" collection cavity 38. The letter *C" in Figure 3
designates the two points on the peripheral sidewall
47 of oil --c611e'ctin'g:'- c'ai_ritjf’BS‘where a tangent to the
sidewall forms an angle of 90° with a radial line



45 di sposed in.one |lobe of ‘the swing'link. Swing link 25 thus converts 30
the rotational notion of drive shaft 23 into an orbital notion applied

>7- ta.drive orbiting scroll plate 26 through stub 40. This arrangenment
provndas radi al conpliance between involute waps 28 that is generally
absent in direct- drive scroll conpressors of conventional design. 5
Figure 3 shows swing link 25 with oil collecting cavity cover plate 39
renoved, to better |IIustrate t he shape of cavity 38.and its disposition
relative to stub 40, standplpe 37, and oil passage 43. The circul ar
dashed lines 46 in Figure 3 show the 10 pl acement of standpi pe 37
and the larger circular cutout for the sLaadplpe within the cavity cover
plate 39. - The c

axi s of rdtatjon EgﬂgﬁoﬁéﬁEﬁy ﬁg"Of : It %:%%ﬂ;%};ﬁ%ﬁ%%ééiééogﬁﬁtUdlna

radial |y outwardthe alidevdll di7r eand dhe ceritex \&f ratatpioomt”B” ASf them
the inner surf dpkpe=3 nted by the snaller dianeter
a&ﬁéﬂéh ﬁﬂfa g5 %E 4 xﬁ;ﬁliﬁﬁﬁ

circle defined by s ol flows radiall outward unti
it contactsd an |nteI§e§hPHédshPf§EEar¢nE thaheoplrimpaebing stdavally 20

of oil collecti n?v Cavl ithe3Spor€d6ie i;ﬁ?r.l eRteads ragcdmddhamé Eﬁﬁgl@i‘ ls:.de
Dt seoting sur LBy BNl S SRSt ded el L,
| i ne tangent to whil swlilect fin npoodt 48a omdthe lhrgerz&admisromg:h <pﬁ| nt
"AT. Point "B' Shoyeyl g OlhEfesds Bil impacting sidewall 47 on the
10 portlon. that extends around the smaller radius end
&v) : ' between the two points designated "C" will collect in
pool 49 at that end (see Figures 7 and 12). The pools
48 and 49 fo:m respective arcuate shaped meniscus at
‘each end of the cavity 38. It is the centrifugal
15 _force resulting from the rotation of swing link 25
that causes the 0il striklng SLdewall 47 to flow along
the s1dewall toward one end or the other of oil
collecting cavity 38, the direction oflflow dependlng
upon the angle of a -line tangent to sidewall 47
20 relative to the radial line through point "A". The oil
will always flow in a direction which carries it
"downhill" (i.e. away) from point "A", since to do
otherwise, the o0il would have to flow "uphill” against
K)- the centrifﬁgal force resulting from rotation of swing
25 1link 25.
It will be apparent from inspection of Figure 3 -
that a substantial portion of the cavity sidewall 47
that extends around the larger radius end of oil
- "collection cavity 38 is congruent with the bore in
30  swing 1link 25 in which swing link bearing 41 is
seated. O0il collected in pool 48 at that end of the
cavity 38 is thus available to lubricate swing link
bearing 41 as drive stub 40 rotates therein. Since



7, 8 and 10 denotes the center of the cylindrical
link 25 and in which swwng link bearing 41 is normally
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radi us of curvature of the |arger radius end of oi
in Figure 3 designates the two points on the peripheral
oil collecting cavity 38 where a tangent to the sidewall

The letter "C
sidewal | 47 of
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cavity 38, therdsﬁrﬁtleﬂloinf éﬁWedepemdtne ¥aBRichhe raqalleea.bn%sl oFe

hol e 47 whi ch ext ends

collection cavity 88«

ng link 25 is a mninum 5 It should be apparent that
sidewal | 47 on the portion t tends around the: rlght si de

of cavity 38 bERGeERS{REARGE F8i AL ﬁéQWgHQFQthCF keprirg fecdikelyool 48

tadbesmacH gfeaseirt ¥hafl, thboughsani bpenppakisagesi dneal |

47 on'

Pirardn FLbaIE 813 Reoh BroloRp ShobiSh RefdinS aE R qur e

7 and 12).5 Thalpoolikalyahd be telativsbycslow'aomparedshapeheneamscus at

47

PAel AYedH | t t’-‘ov@PEP%h’ée e®®dor of hecathey 38 -0i | &%l Becting

tangent to si dﬁearlng 41 is more likely to accumulate, increasing

10

15

the relative volume of oil in pool 48. Thls excess
oil can only build up to a: po;nt, however, smnce once
the corners of arcuate pool 48 extend beyond points

wc», oil will begin to flow from pool 48 into pool 49.

It will thus be apparent, that the shape and
disposition of oil collection cavzty 38 within swing

 link 25 relative to gallery 34 control the allocatlon

20

of oil between pools 48 and 49. Thls, 1n turn,
controls the amount of luhrlcant supplled from each of

~ the respective pools 48 and 49 to bearlngs which

receive lubrication from oil collected therein, as

explained further hereinbelow.



bo relative to the radial line through point "A". The oil will always

flowin a direction which carries it "downhill" (i.e. away) from point ,
A", since to do otherwise, the oil- would have to flow "uphill" against the .
centr fugal force resulting fromrotation of swing 25 link 25. It wll be

apparent frominspection of Figure 3 that a substantial portion of the
cavity sidewall 47 that extends around the |arger radius end of oil
collection cavity 38 is congruent with the bore in 30 swing link 25 in
whi ch swing |link bearing 41 i's seated. G| collected in pool 48 at that
end of the cavity 38 is thus available to lubricate swing Iink bearing 41
as drive stub 40 rotates therein. Since -98a - the resistance to oil
flow through a bearing is likely to be nuch greater than through an open
passage, the rate .of flow of oil from pool 48 through bearing 41 is 5

al so l'i kely to be rel ati Fégures| bvnd dhsheeswiog tliak X eriar wpi e drgtapdgtion

flow upward thr gRnpasigags1183eds @BV AGOLovEE Bladeh89 ORﬂgﬁééseFf‘ngles QaYidy

38. ‘As a result, oil in excess of the lubricant requirenents of beari ng
41 is rr_ore | i kel §hopothe SHhag Ak “iiﬁ\!r"é'&sF‘ﬁ’g"'lbl"":et1'1"‘5s Abled-i veo%es| RiAteot? 37|
in pool 4 Thlﬁxsexmeﬁswotﬂincargreaw sbuukart 1§ fiotméd A fdentNOURVEIL 431 6E Qhe

onet e corger o SLRUAE o SN S At o oLl e
that the Sfuapemeﬂgndof groove 50, and is rolled over or otherwise deformed to retain
cover plate 39 in its installed position within groove 50. This method
of manufacture precisely locates cover 39 on the lower surface of swing
1ink 25, thereby insuring a precision fit around standpipe 37. Figure
10 8 shows swing link 25 viewed from the top with cover plate 39'ins:allgd
and visible through the bore in which swing link bearing 41 is norﬁally
seated.. This view clearly illustrates that bearing 41 is exposed to
lubricant collected in pool 48 over an extended portion 6f its lower
circular end. This‘helps to insure proper lubrication of bearing 4l.
15 - Referring now to Figures 10 and 11, a second embodiment of
the invention is shown wherein an oil collection cavity 38' is formed
in the lower surface of swing link 25'. The second embodiment differs
primafily from the first ia the shape of this cavity, but otherwise
functions in substantialiy the same fashion to allocate lubricant flow
20 from standpipe 37 into oil pools 48' and 49' that form at each end of
_ cavity 38'. Sihce the functions of the elements discussed herein are
\VJ substantislly the same as in the first embodiment, in the éecond em-
bodiment, they are designated by the use of prime reference numerals.
In the embodiment shown in Figure 10, the letter "D" desig-
25 nates the points on the sidewall 47' at which oil flowing'froﬁ stand-
pipe 37 radially outward from point "A" divides to flow either toward
‘pool 48' or pool 49', dependeat upon which side of point "D" the oil



15 ‘disposition of oil collection cavity 38 within swing |ink 25 relatlve
to gallery 34 control the allocation of oil between pool s 48 and 49.

"This, in turn, controls the anount of |ubricant supplied fromeach of the
respective pools 48 and 49 to bearings which 20 receive lubrication<kgm
oil collected therein, as explained further hereinbel ow. 9 Figures 3

and 4 show swing link 25 prior to the installation of the oil collector
cavity cover plate 39, whereas Figures 5 and 6 show the swing link with the
cover plate installed. Cover plate 39 is installed within a groove 50 that
I's formed adj acent sidewall 47 of the 5 oil collector cavity. A ri dge
51 extends around and above the peri- metel0of groove 50, and is rolled
over or otherwi se deforned to retain cover plate 39 inits installed
position within pgroove 50. Eanuf acture preC| sely | ocate

) thod q
cover 39 on tH& 6%P3§Wa§@eUF1%ﬁ7gg Iwriﬁ Tasereqre, £ \FLgHER 1 PnglE the ‘i1
precision fit impectd ché asidpwgia 89. r.tEl gighe 36 a sBralgau&isw Eghnlet tikng? poMitgned

fromthetop vut.h ove Iat 39| | ed Vi |b t hrough t bore._in
which swing Iifk*b :al’:f’%‘be% nB? ?J ?3%’[8;9}(1 i t:e'wiﬁ 3??@6;'9 D e
i | lustrates thellbeneppayreat bys iexmséeh,t a,hhtjlpormes\t“Dbodd stdeodlinéldoate 48

over an e tendfag d’tbge Shed £ tp%h@‘“&" €ilanClhfo ﬁ&ng?Imss HELR3. tg)u'g”é&”-%e

proper rlcatlon arln erring nowt I gures
10 and 11 a msn#wnb&mr%messit%mefwmém|r@ﬁa¢@nsnémimériekn25dn ot

col I ecti on cavighie bﬁaemimd-Imtlhswaqweﬂo%uﬁaacawécca%rmkm gway The
second ‘enbodi rEent ditfers prijmgrily,.f & hpe first in the_shape of ,this
cavity, but ot ﬁ@‘l“vﬁeé‘éeflﬂ‘?(’:ﬁoh“s T 4O¥RHL A t aiThe Rasdtiomof s padRfe n DY prela-

al | ocate | ubritwdested |p61Mt20A" dodothe ishagkpiofecavd tiy 380 agdinpdotermdfe tABdredQ~;
that forrnlat (%%ve §¥1ocation of oil flowing out of standpipe 37 into. cavity. 38'. k'J
A cover plate 39' is likewise fitted into a groove 50! and
secured in place by deformation of a: peripheral ridge 51' as was pre~
viously diseussed_in the first embodiment, The perspective views of
the swing lihks 25 and 25'ishown-respec;ive1y in Figures 9 and 11
15 clearly illustrate the differences between the first and second embodi-
meat. _ |
| Turning now to Figure 12, a sectional view of part of the up-
per portion of scroll compressor 15 illustrates the flow of lubricant
_ up through gellery:34 within drive shaft 23, Outlined arrows are used
.20 to indieate the general direction of o0il flow and allocation to various
| bearing surfaces, as for example, the oil exiting gallery 34 through )
lateral passage 36 to provide lubrication of upper drive shaft bearing \u/
2l. The majority_of oillflowing upwardly through gallery 34 exits
. througﬁ standpipe 37, being thrown radially outward into oil collection
25  cavity 38. This eii collects in pools 48 and 49 as previously ex-
plained.hereinabeve. . From pool 48, oil flows upwardly through swing
"link bearing 41, and after passing through_beering 41, 1s thrown
radiaily outward as a mist of oil droplets that impinge upon thrust
bearing 42, on the sliding eurfaces {not shown) of Oldham coupling 53,

30 onto frame member 22, and oato the interior surface of hermetic shell

¥



;cavitf 38’ Since the functions of the elenents discussed herein are
substantlally the sane as in the first enbodinent, in the second em

“bodi nent, they are designated by. the use of prime reference nunerals. In
the-éapodlnent shown -in Figure 10, the letter "D' desig- 25 nates the
poi nts on the sidewal |l 47' at which oil flow ng from stand- pipe 37
radially outward from point "A" divides to flow either toward pool 48" or

v

pool 49', dependent upon which side of point "D' the oil 10 i npacts

agai nstsidewal | 47'. Wth reférence to Figure 10, if the oil inpacts the
sidewal| to the right of a straight |ine connecting points "D', it collects
in a pool 48, and if on the left, in a pooli49'. It wll be apparent by

i nspection, that points "D' on sidewall 47" are 5 radially closer to .

point "A" than any other points thereon. Due to the centrifugal force
resul ting from thetiost d6h.on0Lf impaatdngiark alh' suchiduri agmcevergusl tiefdows 4dn-

will aiways Tl oWardfy anfligfChdslied 34, M HnPd ot QMR ELNERERAND e LoR 10"o

“downhi 1" osi t1on of poi to poi nt
shape of: caV| ty°3 'Te88EYirdd%ermine the rela- 10 tive allocation of oil

fl ow ng out of standpi peoifﬂaéaﬁnalm\ﬁktyn %801 48 ELHRS umﬁkgy %%roﬁg% bi &8k S8

fitted into gr,oove 50! n secyred deformat
peri pheral " Pi dgé‘"ST’inﬁs”W%s “kl ﬁéﬂ#‘)‘ %‘ﬁ&gg’é@“tﬁa‘i%é T’l'etf§?m éﬁbb‘ﬂﬂaﬁﬁn‘f“
The perspecti veawnd e]ubrméattehehmmmgedrmts;zﬁmnma% calpidmg r 535 p eclidhae | doupl-

Figures 9 and 13;1“&5:1:15;3%?% Li’ude's'HoSuE-r? %Fkh‘egcgﬂoléa%‘i”f@ﬁ ngén"‘"iﬁrk h:‘?e fz)rSt

and second enbo now onal
of the up- per pbatiexpent rsétaillb' mr@wwm&a tvd |§SQ¢8al(est tShewtf)I éwmed

l'ubricant up thggugte gﬂéﬂ QEYectb11V f13k 0 A L¥E @Gaﬁfotg?’( notodfuld Pe&ils%ﬁgéﬁ"@.nar e
usegd’ 20 to indicate the general direction of oil flow_ and | ocation to
vari ous 10 frame 22. The function of such a coupling 1s well known to those

skilled in the art. 0il impacting on Oldham coupling ring 53 lubri~
cates tabs 54 as they slide within éhe slots. Thrust bearing 42 is
‘seated partially within frame.22 and provides axial support against the
back surface of orbiting scroll plate 26. 0il passing through thrust

15 bearing 42 and out of Oldham cohpling ring 53 contiaues radially out-
ward and flows back into oil reservoir 32.

The second embodiment indicated by ;he prime numerals as dis-
closed hereinabove operate substaantially the same way, with oil col-
lected in pool 48' providing primary lubrication to swing link bearing

20 41, and oil collected in pool 49' providing primary lubrication to
thrust bearing 42. 1In all other respects, the second embodiment geaer-

K*j ' . ally functions in substantially the same way as the first embodiment.

The two embodiments of oil collection cavity 38 and 38' illustrate how
variations in the shape of the cévity'can be made without affecting its

25 operative function in allocating oil flow from gallery 34 between bear-
ing 41, the sliding slots and tabs 54 of Oldham coupling ring 53, and
hearing 42. Various other modifications to the shape and disposition
of oil collection cavity 38 or 38' relative to oil'g311éry 34 to
achieve a similar result, will be apparent to those skilled in the art.

30 For example, oil gallery 34 could be located off the central axis of
rotating drive shaft 23 such that oil exiting the gallery would flow



bearfng surfaces, as for exanple, the oil exiting gallery 34 through

| ateral passage 36 to provide |ubrication of upper drive shaft bearing 21.
"The majority of oil flow ng upwardly through gallery 34 exits through ,
st andpi pe 37, being thrown radially outward into oil collection 25 cawgty
38. This oil collects in pools 48 and 49 as previously ex- plained

" herei nabove. From pool 48, oil flows upwardly through swing |ink bearing

41, and after passing through bearing 41, is thrown radially outward as a

m st of oil droplets that inpinge upon thrust bearing 42,7 on the sliding
surfaces (not shown) of O dham coupling 53, 30 onto franme nenber 22, and
onto the interior surface of hernetic shell portion 16b. G| inpacting
on any such surface, eventually flows down- wardly through passage 52 (or
into bearing 21 returnin flnally to oil reservoir 32. Ol accunulating

in pool 49 flI dAtlaliNartiverd frongh s5aedpige o5 goncentpicsWithly ROLAk "AS. Add is
thrown radi al lthi®UinsRartel, hex eppopriaté rmasﬁcaamncinl tHY sRapee of NW1StodaRaki Ng

42 and O dham_coupl i ham coupl - 53 inc r tabs 54
(un art s ot 1 I8h S, 38 w88 BRufen, FE bt RonrrchibiiRens o etibse

two slots (notisiowThesh apdeliet modhfidazdénsOfvitl bel bpparahe t36chosd skilladot s
(not showm) d| pase e t Lling is
wel | knoﬁ to ? h%gequ Q]ﬂ:Qi tfhgt epg £ tgg Chw& clthgg Poug%c‘%ﬁgﬁc%gg‘ﬁ'l i ng
ring 53 lubri- cates tabs 54 as they sllde mnthln the slots. Thrust bearing
42 is seated partially within frame 22 and provides axial support against
the back surface of orbiting scroll plate 26. Q| passi ng through thrust 15
beari ng 42 and out of C1dhan1coupllng ring 53 continues radially out- ward
and flows back into oil ‘reservoir 32. The second enbodi nent indicated by Q;J
the prime nunmerals as dis- closed herelnabove operate substantlally t he
.same way, with oil col- .



1ected in pool 48 providing primary lubrication to swing |ink bearing 20
41, 'and oil collected in pool 49" providing primary lubrication to thrust
sdearing 42. In all other respects, the second enbodi nent gener- ally
functigns in substantially the sane way as the first enbodi nent. The two
enbodi ments of oil collection cavity 38 and 38 illustrate how variations
in the shape of the cavity can be nade mﬁth35§ affecting its 25 operative
function in allocating oil flow fromgaller 4 between bear- ing 41, the
sliding slots angragms:54 of O dham coupling ring 53, and bearing 42.
Various other nodifications to the shape and disposition of -oil collection
cavity 38 or 38" lrel aRnve dil oi 8igadidutinh t csypstemryvefarsi fubaicaedinkt ,

wi |l be apparent to those skilled in the art. 30 For: exanple, oil -gallery
34 coul d be | ocabeardngst b sescrallamachiner baninggadr pybishaft s23oddch
that oil exiting the gallery wuld flow -~ 12 radially outward froma

st andpi pe not coRda¥eri Sakd: pigodistributign: Fystenscampsisdngappropriate

nodi fication_in the shape of Qil cqllec- tion,cayity 38 would be required

to achieve, Proper IuBH?ﬂﬁﬂtéhgﬁr plveR; ¥gTtifa e%&%ﬁﬁnhﬁ¥¥4&m?ﬂi &t ons

wi || be apparent to_those, he.art g%ghin the scope of _the
(o]

clains that foll gmer°éf nb§+§ B\I?JO%%IS&%:\%{ée_LndL% . P ad!’_é???ﬁﬁ 'Hiln°.f
system for "Ub!b'csj,‘igit I%E?@{d&ﬂﬁiﬁ Qns.ffn%rx{?fhbﬂg: V@é’if@r&”tﬂ&% hng

scroll plate, sai system conpri sin a rotatably

?;L;?COYErgica| whakh M Nfs 2BofveyRd "R reh Eh%]ﬁHM§ €3KEﬁ%tﬁBBEE9eth° a

of the shaft on which is mounted a swing link which is

— 10 pivotally connected to the dﬁive shaft and rotatably
~ connected to thezbfbitinglscroli plate; |

 an oil éollectinﬁ cavity disposed in the swing

link, ardundlthe bpeﬁ.ehd of fhe oil gallery.in said

driven shaft and in receipt of oil flowing out of the

15 oil gallefy when the pump is operéting; said cavity

having a generally elongate shape, with oﬁé_end of the

cavity disposed adjacent the lower end of a first

bearing and tﬁe other end of the cavity'disposed to

iw/ | 'deliveraoii to a second_bearing; said one'eﬁd of the

20 cavity being disposed closer to the gallery than the

other end, the shape'of the cavity and the position of

the open end of the gallery within the cavity between

'.its two ehds'éontrolling ﬁﬁe rélative allocatioh of

oil between the first and second bearings.
25 2. An oil distribution system as claimed in claim 1,

U

UL



oil, and including an internal oil gallery through which oil is conveyed
fromthe punp to the upper end of the shaft on which- s nmounted a sw ng
l'i nk vihich is 10 pivotally connected to the drive shaft and rotatab

connected to the orbiting scroll plate; an oil collecting cavity di sposeg .

in the swng |link, around the open end of ‘AE oil gallery in said driven
shaft and in receipt of oil flow ng out of'!the 15 oil gallery when the

. r : . . | N
DU S e 2, s GER LY LY | o SoPEGAPLLYY oL £700L CapligRCentkL cne
‘the other end ofg thes CAMN Yedll SAPEETLY CrdRAtA s Sided LR éﬁ&?”&#fﬁéé“gi

said one end of -the 20 - cavity bei ng di-sposed closer to the gallery than
the other end, ¢he shape obf! RBeCavavitynéithenpadid i Qﬁiﬁ? tigepeangnd of
the gallery within the cavity between its ‘two. ends controlling the relative
al l ocation of okpoweiveedctivg fthietsbdewakl oflioweadlogg. i€5to @olleéd Oil
distribution systemas clained in-claiml -~  wherein oil exiting the oil
gallery in 3he ini \poclsf Bti sodestendutafl thei atayitywand &he devhér,t hat

defines the shape of the cavity within the swi'ng l'ink, and upon contacting

the sidewal | f|depending wpon gwkerecthesoileontarts sthensidewadl aend
cavity or the other, dependi ng upon where the oil contacts the sidewall and
the angle of a t@gingle Pfm §¢%@ﬁh}ltatt¥ﬁ§§%5€ﬂ§l%faﬁoﬁbﬁcP°+EFanve to
the direction of t0Cco' LelalBll p{olorthteo _ioz.net _a'l_:cjfdn_ of the o0il‘s path

prior to contact.

10 3. hn_oil distribution system as claimed in claim 2,
wherein the pools of oil _'folrm a respective arcuate

shaped meniscus at each_énd of the cavity.

4. An oil_diét;ibﬁtion syste@_as éi%imed in claim 3,
whérein oil flbws fx¢m dné poo; to thé other pool once
15 the §nd§ of fhé.qxcﬁdte shaped_meniscué of the one
pool reach réééedﬁivé boihts Qn_the_cavity sidewall
‘where the radial éepargtion between the sidewall and
_thé .centerl of rofétion £6r the swing link is a

minimum.

20 _'5. An oi1 distrihﬁtion system as claimed in claim 4,
wherein there are two points on_oppbsite_sides of the
cavity where the radial separatidn is a minimum and

wherein oil thrown :adially outward from the gallery

A N

.



10 » 3. An ot |l distribution systemas clained in claim?2, wherein the
pool s of. oil forma respective arcuate shaped neniscus at each end of the
&avitxq‘4. An oil distribution systemas claimed in claim3, wherein oi
fl ows.from one pool to the other pool once 15 the ends of the arcuate
shaped neni scus of the one pool reach respeﬁt?ve points on the cavity
sidewal | where the radial separation betwee he sidewal |l and the center
of rotation for,

he _..swi ng.lin IS a_nmnioum. 2Q .5 _. . An Qi
i stribution systBReaEnd Stasy Fiokd Aafe" sRE RoRY: s saifl Bl s A% on
opposite sides o he MAY erg.t jal .se i LS: . M [y and
wherein oil thro&ﬁbragggFF§ ou ma?% gﬁ%%?ﬁﬁg 8a|?§%§£ qgfgé%éhc)éﬂd?EQe
cavityfl ows intogl I hd e mégifgaﬁi. | fepd | a
first portion of s%"ﬁgw??'g'e'waaﬁdl‘,fév\hgryg'%sa?grfg?r st porti o}lsfoft}ltl%elssqiagg\?glll

ext ends bet ween b&%eﬂﬂ%lhéﬁﬁééﬂﬂﬁhﬁmbﬁéiﬁoﬁﬂ@se@ﬁo@ﬁd5saiahéné?éhhyofand
the oil flows jnto the pool at said other end of the cavity if it inpacts a

second porti 6n otheha®rigmal andhehe xwill $kowsd ingor tihen Pdol hatsisdadal |
extends between the two points around said other end of the cavity. 10 6.
An oil distribut othesysnemods thieaicamd tiyn ifnitodapaictsha pecoad pgrtisnns,
wherein the cavity is generally ovular in shape. 7.:.. An oil distribution
system as cl ai re@%i nthgy 8idewall where said 'squgéﬁ portion of the
sidewall extends between the two %@ints‘ﬁround said

other end of the cavity.

10 6. - An oil distribution system as claimed in any one
~ of the preceding claims, wherein the cavity is

generally ovular in shape. -

7. An oil distribution system as claimed in.any one

of the preceding claims, wherein the cavity includes a

15 | sidewall-that curves radially inward to define a first
- and a second point on opposite sides of the cavity,

.. with the space between each point on the sidewall aﬁd

- the center 6f rotation of the swing link being a
minimum- compared to-the.space_between said center and

20 the remainder of the sidewall.

8. An oil distribution system as claimed in any one
of the preceding claims, wherein the orbiting scroll

.plate includes a drive'stub_rotatébly connected to the

LT



of the preceding clainms, wherein the cavity includes a 15 si dewal | that
curves radially inward to define a first and a second point on opposite
sides'of the cavity, with the space between each point on the sidewall .and
the center of rotation of the swing link being a nininumconpared to tker
space between said center and 20 t he rqu%nder of the sidewall. 8. An
oil distribution systemas clained in any e of the preceding clains,
wherein the orbiting, scroll ate.,inclydes.,a drive stub rotat.ably connected
to the smﬁnﬁWFPﬁklgykthK gLPs?iE§§rBﬁ5Fi§9- An oi |l distribution system
as clainmed in any one of the preceding clains, wherein the second bearing
conprises an annul ar thrust bearing and wherein the 5 scroll machine

furth i ncl ud _ R ot e il Lyeted ly i
the. same manned~i i T8 Gan (HdR (R ok Bkl de, S1ATAITAR, BGTERY 1V 11
machine incl udpgg thd | 8§§cé&§in§ LAeARh DEFhEPE1n 2 thie 48EbNd IbewsdNg®

vertical drive shaft 1 “extendi ng downward into an oil reservoir, "a sw ng

|ink pivotallycepppisesOrad Naniibar YHrudt Bedrifgalad YwReregabhnedy, the

drive shaft, an orbiting scroll plate rotatable connected to the sw ng
link, andsprogegelll :wachinen fuxithexlii¢iddes omn oYydham coupling to
delivering oil in predeterm ned proportion to the first and second
beari ngs, ‘sai dwhisheoidoipr deliyered geherpliy dnspbecsame maanexwdit end of
the drive shaft and operative when the shaft is rotating

- is delivered to the thrust bearing.

10. A scroll machine including a first and a second o/

bearing, a rotatably driveable vertical drive_ shaft

10 extending downward into ans011 reserv6ir;'a-swing link

pivotally mounted on the“upper.end:of, and rotatably

driveable by, the drive shaft, an orbiting scroll

plate ;rotatablyr connected ' to - the 'swing link, and

. provided with —an o0il "distribution system for

15 delivering oil  in predetermined proportion to the
first and second bearings, said system comprising:

~an oil“ pump disposed on the: lower end of the

drive shaft and operative when the shaft is rotating

for forcing oil to flow from the reservoi¥ upward

20 within a gallery disposed withih.the=drive-shaft, énd

. out through an opening on the upper end of the shaft;

and

a shallow oil collecting. cavity formed in the

swing link around the gallery opening at the upper end
e S
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sfor %orcing oil to flow fromthe reservoir upward 20 within a gallery
di Sposed within the drive shaft, and out through an opening on the upper
;end of jt he shaft; and a shallow oil collecting cavity forned in the sw ng
"linkgaround the gallery opening at the upper end of the drive shaft for
receiving oil flow ng out of the opening a1-7he drive shaft rotates, said
cavity including a sidewall that defines alclosed curve having a generally
el ongate shape wth a varying 5 radius of curvature and having two ends
di sposed al ong efl ag tdrival shafs tfod redeivingcdiis flowiga @iy oeni ng,
with one end of the cavity disposed beneath the first bearing and closer to-
the gall ery thathehemarderg eadtheandirivéesbakier rotateissposaid beaedtly a 10
passage that is _ in fluid communication with the second bearing, the
arrangenent bei Agcdudinghad osidevaddngthak - dlefinespeni sdoseduseuryel ect s
in a respective pool at each end of the cavity, the proportion flowng to
each end of theha¥dngy Bei AENBERLLY rRlPRgat e shape spEtd of ( MBT¥ADOty and
the positiop of the gall.ery opening al.o said |l on ituginal axi s, and oi
Lhus’ ool | oBeq FRATHE” pooFUrRBERFe aRry BlesRE, CuonbRnp P orsrRcatentne
first and secon 'ﬂﬁ§ i 0 pr er,yned tLon, ovi
| ubrication to golbf&{e%c %‘%é'zghr?nggi%léﬂ Q.sc?%#?&%’éac ?%é‘-%sp% Qi .grggilleﬁycl aim
10, wherein theqgehidigSt Wi | Sk SYRACHE THY 'R S¥fEpdd88 bBneath
the first bearing and closer to the gallery than tﬁé
other end, and the other end disposed beneath a
./ - 10:.. passage that is in fluid communication with the second
‘bearing, the arrangement being such that oil flowirg
out of the opening in use collects in a respective
pool at each end of the cavity, the proportion flowing
to each end of the. -cavity being determined "by the
‘15 'shape of the cavity and the position of the gallery
opening along said longitudinal axis, and oil thus
collected in the’pbols being-delivered by centrifuéal
force to ‘the first and second bearings in
predetermined proportion to-“provide lubrication to

20 each bearing.

‘11.. A scroll machine as claimed in claim 10, wherein
-the oil distribution system is arranged such that in
use pools of oil form a respective :arcuate shaped

meniscus at each end of the cavity.

-
Iy



Ee pool s of oi

e cavity.

t he ot her pool

5 reach respective points on the cavity fﬁgemall where the radi al

. di stance between the center of rotation of
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~the swing link .and the sidewall is a minimum.

13. A scroll machine as claimed in claim 10, 11 or

. 12, wherein the cavity is generaliy ovular in shape
_ﬁith said one end of the cavity having a larger radius

- of curvature than said other end.

14, A scroll machine as claimed in claim 10, wherein

the cavity sidewall.qurves radially inwaxrd to define a

first and a second point on opposite sides of the

cavity, with the space between each point and the
center of rotation of the swing link being a minimum

compared to 'the space between said center -and the '

remainder of the sidewall.

~ 15. A scroll machine as claimed in any one of claims
-10 to 14, wherein the orbiting scroll -plate includes a

- drive stub. connected to the swing link by ﬁhe first

bearing.

Ry T

forma respective arcuate shaped neni scus at each end of

_ 12. A scroll machine as claimed in claim1l, wherein the oi
dlstrlbutlon systemis arranged such that in use oil flows fromone pool-to
once the ends of the arcuate shaped nmeniscus of the one Wgol

e swing link and the sidewall
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1q to 15, wherein the second bearing is an annular thrust bearing, and
including an ddham coupling arranged to be lubricated by oil flow ng

t hrough the 5 passage used to supply oil to lubricate the thrust bearing.
17. A scroll machine as clained in cIain11q wherein the oil distribution
systemis arranged such that in use nost of the oil that is supplied to the
first 10 beari ng passes through it and is then thrown radially outward
toward the thrusé. bear sogodhdmakhifed asmadiaipeddn @ny cnelecofiddlainsal
l.ubrication for them 18. A scroll machine substantially as hereinbefore
descri bed with 1@f &ilentd, t whereiaccth@angcogddriadning is an annular

thrust bearing, and including an Oldham coupling
arranged to be lubricated by oil flowing through the
5 passage used to supply oil to lubricate the thrust

bearing.

17. A scroll machine as claimed in claim 16, wherein
the oil distribution system is arranged such that in

use most of the oil that is supplied to the first

10 bearing passes through it and is then thrown radially
outward toward the thrust bearing and the Oldham
coupling to proﬁide additional lubrication for them.
18. A scroll machine substantially as hereinbefore
described with reference to the accompanying drawings.
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