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2194291 SCROLL- TYPE MACH NE BACKGROUND AND SUMVARY The present. i nvention
{elates to fluid displacenment apparatus and nore particularly to an

sl nproved scrot|-type machine: -especi al Ny adapt ed f.or.conpr essi ng gaseous
fluids, and to a nethod of:'manufacture thereof A-¢lass of mar?mppe@ |"sts
Jn the art generally known as "scrol|" apparatus for the ceneﬁt of -
varirgus types of fluids. Such apparatus may be configured as
expander, a displacenent engine, a punp, a conpressor, etc., and. nany
features of the present invention are applicable to any one of t hese

machi nes. For purposes of illustration, however, the disclosed

enbodi nents are in the form of a hernmetic refrigerant conpressor.
General |y speaking, a scroll apparatus conprises two spiral scroll waps of
simlar configuration each mounted on a separate end plate to define a
scroll menber. The two scroll nenbers are interfitted together with one of
the scroll waps being rotationally displaced 180 degrees fromthe other.
The apparatus operates by orbiting one scroll nenmber (the "orbiting

scroll"”) with respect to the other scroll menber (the "fixed scroll™ or
"non-orbiting scroll") to make noving line contacts between the flanks of
the respective waps, defining noving | sol ated crescent-shaped pockets

of fluid. The spirals are conmpSCRONISTWREI MAGHINENVOl utes of a circle, and
ideally there-is no relative rotation between the scroll nenbers during
operation, i.e., the - nmotion is purely curvilinear translation (i.e. no
rotation mcmWrﬂNQﬁumyhody) The fluid pockets carry the fluid to be

hardl ed-froma fjrst zone .in the scrol | a&pg&axus ere a fluid inlet
provided, to a present :anentlon relates uid displacement apparatus and

more particularly to an improved scroll-type machine espec;ally_ adapted
o fqr ccm@ressipg gaseous fluids, and to a method of manufacture thereof.
| A class of machines exists in the art generally known as "scroli"
apparatus :Qr the_ displacement of various-_types of £fluids. Such
apparatus may be configured as an expander, a displacement engine, a
pump, a;compressor, etc., and manf features of the present invention are
applicable to any one of these hachines. For purposes.pf illﬁstration,'
however, the disclosed embodiments are in the form of a hermetic
\_J ; refrigerant compressor. | . | '

_Generally speaking, a scroll apparatus comprises two spiral

scroll wraps of similar configuration each mounted on a separate end

| plate to define a scroll member. The tﬁo scroll members are interfitted
‘together with one of the scroll wraps being rotatiocnally displaced 180
degrees_from the other. The apparatus operates by orbiting one scroll
.member (the "orbztzng scroll") with respect to the other scroll member
__(the "fixed scroll" or "non-orbiting scroll") to make moving line
contacts between the flanks of the respactive w&aps; defining moving



second zone in the apﬁarat us wherela fluid outlet ---is provided. The
vol unme of a seal ed pocket changes as it noves fromthe first zone to the
second zone. At any one instant in tinme there will be at |east one pair of »
seal ed pockets, and when there are several pairs of seal ed pockets at one

. time, each, pai;r _wll ' L ffer -yol : or; sec¢ond

' zone i °%#eg ﬁ%@%%r%gf é}ﬁs %Sge%??'st Iglgngspg'gg?g %gé -Fqﬁl%ycai"y
| ocat ed |y pay a t h [ 12 eid1gnho0 sval the
out er ﬁ%% o%%%%pggrg{ug%%ﬁé %egéﬁllgoﬁ??ggsiﬂeﬁnﬁlﬁgzﬁ uid
pocket s LoLiRA BALMER NtHe ScEN0mbniEREh eiring dopedbtiors X i ooldi Be L pogssH i al
-line contacts between the spiral faces or flanks of the waps caused by -
-radi al jfop@RIy dirvidDlesseatamsgatiornnd.er @a Quthtidrs of canys ddndyinaxtta -
forces between the plane edge surfaces (the "tips") of each wap and the
opposi t Bodyldh pihe £10idi posketts cgryy ther fluga tsf becihandyed xou acfirsty nust

__be achieved for both types of contacts, however, the present invention is
pri mari zgne cianctheeerolk happaratus vheye Bdlutthcdpletofisy PWiged. tppe
apparatus has thus been known for sone tine, and has been recognized as
havi ng PSR Zen@iantiy SEPAEYF NSRRI &, ELEKDIUEHEE NERCEAOE i g
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than many conmpresso ; e _ I y p‘ﬁ&c ihng
parts (5%9’%?8?%%?‘% %%ﬁ%?ﬁﬁﬁ%% etc’gﬁ,&éjgﬁél %:agguis%%lgl frurd  flow
Is in  qpegdly C%aea i IhaSiAaH LRORD WSe CAUVREST Halls dfsedldd pbolatosed
pockets%?'tis"léegrleea ree#mesés?‘dpr essure-_cregt ed vi b?aét ions. Sucﬁbcnachi nes al
tend tgneh@we,heath peld abili Mavansisrdvambivblineshecalisa caprebsor ekhei ve
few nmoving parts utilized, the relative |low velocity of novenent.between
the screkténd @6fle is at a higher pressure than the  first zone and is -

physically Jocated centrally in the apparatus, the first—zone being
located at the outer periphery of the apparatu's; "

Two types of contacts define the £luid pockets formed between the
scroll members: axially extending tangential line contacts between the
spiral faces or flanks of the wraps caused by radial forces ("flank _
sealing"), and area contact‘s. caused by axial forces between ‘the plane

- edge surfaces (the "tips") of each wrap and the opposite end plate ("tip _
"sealing").  For high efficiency, good sealing must be achieved for both s
types of contacts, however, the present invention is primarily concerned
with tip sealing. | | | '

The concept of a scroll-type apparatus has thus been Xnown for
some time andhas beenrecogmzed as having distinct advantages. . For
example, scroll machihes have high isefitropic and volumetric efficiency,
and hence are 'relatively small and iightbveight' for a giver _capacity.

They are quieter and more vibration free than many compressors because.



an I nherent forgiveness t6 fluid contay1nat|on One of tthe difficult areas
af design in a scroll-type nachine cdncerns the techni que used to achieve
tip sealing under all operating conditions, and also speeds in a variable
speed machi ne. Conventional-ly this has been acconplished by (1) using
xtrenely accurate and very expensi ve machi ni ng techni ques, (2) providing

th t | s, which fort t el hard t
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restoring force to balance the axia 'S also n

to bal anceptéssutéRiveagedwibrationoN t BEcHS Cha¢hineBEHI8b 48 1@ have high
pressure-generated radial forces, as well as the inertial |oads resulting

fromits oreliebilityt and, dbna]:lilldtymoa\hseir ef syhee dreleRevel Feiv.

axi al bal ancing force nmust be relatively high, and will be opti mal “at onl y
one speed.utdidzed, thaecrelative lowpmloaity bfatovement bbtwerppthe aoTokls, and

i nvention concerns the provision of a design for overconing these

probl ens. @ iphexantqfargiveress §p Sduddropnsaminatadmue axi al |y conpli ant

suspensi on syste fo he orbiting scroll which fully bal ances all
significant tip %&é}lw%ﬁge«gﬁ)epﬁl4a§1gnei§'5uaescrglh-sty§g dlaching

rount ot g ptec% o Xaq Farive oride «ra%lﬁ%‘%gfﬁw g $He Hperering
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required. ﬁﬂigl&@rgg@u@@c&hﬂggﬁ& o%},t s n@gb@rg’%legg? %3&%% Je been

broadly suggested in the art (see pat ent

systens be’e.asmélmachmn@ techniques, (2) prov:l.ding the wrap tips with spiral
| tip seals, which unfortunately are hard to assemble and often
| unreliable, or (3) applyi.ng an axial restoring force by axial biasing
..lthe orbiting scroll toward the non-orbiting scroll us:mg compressed
:working b3 luid. The latter tecl'nuque has some advantages but also
presents problems; namely, in addition to providing a restoring force to
| balance the axial separating force, it is also necessary to balance the
W, : tipp:.ng movement on the scroll member due to pressure-generated radial
_ forces. as well as the :Lnertial loads resulting from its orbital motion,
both of which are speed dependent. Thus, the axial balanc:.ng force mist

be relatively high, and will be opti.mal at only one speed
i One of the more important features of applicant s invention
concerns the prov:.s:.on of a design for overooming these problems It
_res:.des in the discovery of a unique ax:.ally oonpliant suspension system
for the non-orbiting scroll which fully balances all significant tipping

_mvenents. This permits pressure biasing of the non-orbiting scroll



. di sadvant ages as those mhL;h bias the Prbiting scroll qenber |nsofar as
dealing with tipping ane nts is concerned. Furthernore, applicants'
arrangenent provides control over non-axial novenent of t he
non-orbiting scroll nenber which 1is greatly superior to that of prior art
devices. Several different enbodi nents of applicants invention.are L

| disclosed, using different suspen5|on means and different sources of ac

pressure. One of. the nore, popul ar proach s for preventing - relative
angul ar mmﬁthﬁfetﬁﬁé{’eﬁ-'ﬁéﬂscgﬁ?q spéggel“%y M&FW#@ Wett PFRFSUBRe

| abi g SBhnipedheiel BEeh uRTued SRR W0 RERE petSa LR gk

coupling typigall |

covs,  one SRS *W%Hl?%ﬁ <5b4 kBt LR AR B s
orbiting sg&fldingfineCamdiit of HRstosiRl %ekea@s&éademm preSiire bodhgs /
thereto on® a suUrface of the machine usi ng The A dhamring 1Is
general |y &f shesish-opbiting sdrtll manber deasObeeri boad )y BGdgdsted i iy thdi et
supports the orbital scroll - menber with respect to the housing Another
feature of (sepl Ucsint patentveldi 08,8B5i1BATE, | nstdie pystemsi csufder arthenpraamed
non-circular A dhamring which permts  the use of a -|larger. thrust
bearing, odisadvanthgesces dhosevdich hias thehorbitfing scrodi weerberiinsofary ugs
beari ng. -5- The machine as |ater described also enmbodies an inproved
directed sSRaling WHidhf HPRiSE BOVEPERtIS eis msmpr%i?ﬂﬁsxl ng

of the suction gas . with qi.l dispersed throu hout t he |nter|or of he
conpr essor P Wﬁﬁ%t |%ns°°c{§"'8$1 rﬁ’f’(?rl t JVERBY %

non-orbiting scroll member which is greatly superior to t.hat of prior

\/

. art deVices.. Several different errbodiments of applicants invention are
disclosed, using different suspension means _and different sources of -
pressure. | | |

One of the more popular approaches for 'preventing relative

~ angular movement' between the scrolls as they orbit with respect to one

_ another resides in th_e use of an Oldham coupling operative between .the
| - orbiting scroll and a ._fixed portion of the appar_atus. An Oldham
coupli_ng_ typically comprises a ci_rcula.r.' Oldham ring having two sets of
-_k_eys, one set of keys sl_ides in one direction on a surface of the
crbiting scroll | while the other set of | keys slides : at rights angles
thereto on a surface. of the machine housing. The Oldham ring is
¢ generally disposed around the cutSide of the thrust bearing which
supports the orbital scroll member with respect to the housing. Ancther
feature of applicant s invention resides in the proviSion of an inproved
' non-circular 01dham ring which permits the use of a larger thrust
bearing, or a reduced diameter outer shell for a given size thrust
bearing.



al ready entrained oil, and which prevents the transm ssion of notor heat to
the suction gas, thereby significantly inproving overall efficiency. The
:descri bed machine al so incorporates an inproved | ubrication systemto
ensure that  adequate lubricating oil is deliveredto the driving connection
bet wéen the crankshaft and orbiting scroll nmenber. Another feature of the
preéeht di scl osure concerns the provisioa 8f~-a uni que nmanufacturing

techni que, and wap tip and end plate profile, which conpensate for thermal
growt h near the centPheopachinenasi haterhdescribedt alse embOdiesohn

relatively L\ﬂéﬁ Wé@'ﬂf&cﬁ@&réﬁb{?{'énfﬁéfﬁ‘?rf%t aoeeee@!g&shﬂ

conpr essor oWl reach | ts HaX| mim perTof nence | shorter
br eak-in t|rﬁPﬁRﬁ?ﬁﬁP?rﬂ%l%BhBEﬁY?Bﬁﬁlmé%%ﬁ?l°ﬁa§h9n§§°tAPPeEPPoW1t§ dr awn

to our COper&ingapbyéﬁséwathwhsatlane Nat8PisA98E. ﬁheSebmgh:eBaoi 229

226, wh | -t t [
nenbe?nhavn%¥%$lﬁn§§ﬁ gﬁﬁg %?% gsngﬁeebﬁdsﬁggﬁ?ﬁ° ﬁBeFehé§Pn;C;Osplrm
wwgpttPerexnalrnqﬂywentmaunedoolfpumndnghsehdpsevehtsnthbetsahsmlsshehlve
orbital TOVGIE Mokt Mol GeSPLRS) UEERSn | LET TEROLOGy "biBnRRE ARRIRST

wher eby sai novement cause.Sarl waps t
movi ng betvw*ﬁPEPY¥n§u¢WQ¢®1loﬁﬁ§H€%¢BﬁYpressure region and a relatively

hi gh di scharge presspie d@ﬂéﬂbe&%é‘cﬁiﬁéta§§60ihc8§ﬁ8ﬁétE§' as mp%%afor
non-orbital /mvenent, wth respect to said por.t neans_and salg secqnd

scrol | nenbé@hﬁ&?ﬁf+ﬁﬁwﬁ¥§¢? t%r%P?%¥en59§ ﬂ@euP?HerégbseFaF ng,pdl
support. neanis: daémh\beﬂsdnﬂorrmesafwmgaeoﬁgeeaidnfbéﬁﬁeeﬁr ehe nenber

toward Sald sec f%cgﬁd orbiting scroll member. _

“Another feature of the present diseldsure concerns
the provision of a unique manufacturing technique, and wrap
tip and end plate profile, which compensate for thermal '
growth near the centre of the machine. Thls fac111tates
the use of relatively fast machining operations for
fabrication and yields a COmpressor which will reaCh'its
maximum performance in a much shorter break—ln time period
' than conventional scroll machines. '

. Attention is drawn to our copehdind'divisionel
application, No 90 04927.1, Serial No 2 229 226, in which
we claim a scrollétype'machine comprising: a first scroll

\¢) ‘ member having a spiral wrap thereon:'a'second scroll member
having a spiral wrap thereon; support means for mounting
said scroll members for relative orbital movement with said
spiral wraps intermeshing with one another whereby said
orbital movement will cause said wraps to define fluid
pockets moving between a relativelyrlow suction pressure
region and a relatively high discharge pressure region,
said first scroll member being mounted for non-orbital
movement with respect to said support means and said second
scroll member being mounted for orbital movement with
respect to said support means; and biaeing means for
biasing said first scroll member toward said second scroll



menber, said biasing nmeans conprising neans defining a first chanber
containing fluid at a first pressure; and neans defining a second chanber
containing fluid at a second pressure said first and second pressures being =
greater than the said | ow pressure; said first and second chanbers being
posi tioned such that said fluid at said first pressure and said:fluid aty_,
 said second pressure cooperate to exert bi asing force on said first -

|1 nb - . ' S ECQ | ] nb
and gener al Rpmsary) (R4 piadbrd wds COREL £ od MeadE aRF15TRS 8, o -
enhance sealflmyﬁ)&hmels a@mming nbhbid sat g i firgesprepsuve; oandhe
Draw ng Fi gy Eﬁ sFHEfI%ihdfafsééﬁﬂdféﬂaﬁbir'ébﬁtaih PAhgcgEt gl n parts

br oken away, a scrol ssox enblgi t-he r|n0|$les of the present

i nvention, \ﬁeﬂ?%@@éﬁq% i sk B cPNd BFeRZUFeRcPeingi n Figure
3 but havi ngreatier Rhaal tthe ldapid | Jow cpﬁéwhra 9$Hi§d2fiﬁsﬁ andi sabond

arts ol ghErPmERER AR Tde At A0, Sfat Wdld R R RE HBRA SSL0T O
Figures 1 aﬁdr%tmpﬁessnne(ﬂndrsaidufluiﬁwaﬂ sil@usecdndspaessun33|nllar to
that of Figy %ﬁ%ﬁ%ﬁé‘%&'éxééﬁfa biasing force on said first scroll
member to urge it in a dlrectlon towards sald second scroll
member and generally parallel to the axls of sa1d orbital
movement thereby to enhance sea11ng between . said scroll
members. ' _ _ L
Brie Descr1 t o : ' w n F es'

_ Flgure 1 is a vertlcal sectlonal view, with certaln
parts broken away, of a scroll compressor embodylng the
prlnciples of the present 1nventlon, with the section belng
taken generally along line 1-1 in Figure 3 but havxng
certain parts slightly rotated, _ _

_ o Figure 2 is a 51m11ar sectlonal view taken
generally along line 2-2 in Flgure 3 but w1th certaln parts
sllghtly rotated;



*entire'upper assenbly of:the conpressor renoved; Figufes 5, 6 and 7 are
fragrmentary views simlar to the right hand portion of Figure 4 with
:successive parts renoved to nore cle show the details of construction
thereof; Figure 8 is a fragmentary sectfion view t'aken generally along line
8-8.in Flgure 4; .Figure 9 is a fragnentary section view taken generally
*along line 9-9.in Figure 4;.-Figure 10 |s a sectional view taken generaIIy

along line 10- Jﬁuner qur g &:vp Bl vesy s86F d*e#%'%gnd 1lB- 11B,

vertical -sectional views takén gener aI I y aI ong l.ines 11IA-1

respecti vgith part lofotiiee t&P, remotréa;t he profile shown bei ng foreshortened and
greatly exaggerated; Figure 12 is a devel oped sectional view taken

general ly al ongﬁ‘igune 4 3s512a ivieki guimelak tbi gihae df3 Figuret 3p huitawith evhef an

i nproved A dhamring formng part of the present invention; Figure 14 is a
si de el eventiigmakpperedssembln ®LCtikh gampresgovireroyedie 13; Figure 15 is a .
fragnentary sectional view taken substanti al | y along line 15-15 in
Figure 10 showf¥lresesepalanss? t¥€ FrasPEREATY OVi s SHdARY O Fhguirdshl is a
sect i onal , vi ew taken g‘bst ant i a aI ong |ine 16-16 in t‘gure 15; Fi gure

i s a DB POTHCR) Ok ElRTm A ¥ FLVe; PREES, Fenayed, t3 RE | Tieev Y- 17
| n Fi gures],?mw Ellnglge%aﬁ?é ofsoo%@tr@dtigngﬁ%reof agnent ary vertical sectional

Vi ew
Figure 8 is a fragmentary section view taken generally along line

~ 8-8 in 'Figure 4;
Figure 9 is a fragmentary section view taken ge.nerally along line
9-9 in Figure 4;
Flgure 10 is a sect:Lonal view taken generally along line 10~10 in
Figure 1;
Figures 11A and 11B are developed spiral vertical sectional views
taken generally along lmes 11A~-11A and 11B-11B, respect:.vely, in F:Lgure
| 10, with the profile shown being foreshortened and greatly exaggerated,
- Figure 12 is a developed sect;onal vrew taken generally along '
.l:.ne 12-12 in F:.gure 4;
W o Figure 13 is a top' plan view of an in'proved Oldham. ring.' forming
part of the present mvent:.on, ' |
-Figure 14 is a s.tde elevat:.onal view of the Oldham ring of F:.gure
13; - - |
| Figure 15 | is a | fragmentary seotional. view taken substantially
along line lS_-lS in Figure 10 showing several of 'tne | lubrioation
passag'.eways:“ | N _. | | |
Figure 16 is a sectional view taken substantially along line

16-16 in Figqure 15;



il lustrating anot her enbO(ﬁ_rrent of the present inventio’n; Figure 19 is a
view simlar to Figure 18 showing a further enbodinent; Figure 20 is a
fragnentary sonewhat diagranmmatic horigontal sectional view illustrating
a different technique for mounting thg non-orbiting scroll for linmted
axial conpliance; Figure 21 is a sectional view taken substantially

along line 21-23igReFiHULE L0noFifiHts) 25ebtichalofidNekked e%b%tﬁ}a%ﬂl
Figure 21, but show ng a further-technique for mounting the non-orbit

scrol | foraiﬁ.r@ 1o AveHd mo;@u;anz,e Fi gure 23'is aviewsinmlar to

Figure 20,. but illustrating a another technique.for nounting the.

non-or bi ti ng scridguréol8 | isidredenldrged c dfrpbrentary Vvergicsl 2éectional view
sectional view taken substantially along |ine-24-24 in:Figure 23; Figure
25 is simibstraringuarothep eppgdinentsof dthespresent irventimsy technique for
mounting the non-orbiting scroll for. limted axial conpliance, Figure
26 is a sectiomgureiify d8@nViewsEinilan 9 Figere 1B showingo@ | & re
25; Figure ﬁ? s simlar to Figure 20 and illustrates yet another

t echni que fting the non-orbiting scroll for limted axial

The 285 in AR ibodf oA Mgt 2GRN @Hﬁnﬁ%ﬁﬂ?:

yet a furtsﬁftional view illustrating a different technique for mounting the

non-orbitmg scroll for ‘limited ax:.al compliance
Figure 21 is a sectional View taken substantially along l:.ne W/ |
21-21 in Figure 20; - | |
| ' Figure 22 is a sectional View similar to Figure 21, but showmg a
' further technique for mounting the non-orbiting scroll for limited axial
oompliance, _
| Figure 23 is a View similar to Figure 20,. but illustrating a
another technique for mounting the non—orbiting screll for limited axial_
oompliance, '
Figure 24 is a sect:.onal view taken substantially along line
.. 24-24 in Figure 23, ' .. U
Figure 25 is smilar to Figure 20 and illustrates yet a further
techmque for mounting the non-orbiting scroll for limited axial
oompliance |
Figure 26 is a sectional view taken substantially along line
26-26 in Figure 25; |
Figure 27 is sxmilar to Figure 20 and illustrates yet another :
techruqu_e for mounting the non-orbiting scroll for limted “axial
compliance; . . . : .



techni que for nounting thg non-orbiting scroll for limjted axial

conpliance; Figure 30 is sectional view taken substdntially along |ine
80-30 in Figure 29; Figures 31 and 32 argqyviews simlar to Figure 21,
illustrating two additional -somewhat sinilfr techniques for nounting the
non-orbiting scrold for Iimted axial conpliance; and Figure 33 is a
View ™ sinilar to Figure 21 Il lustrating diagrammatically yet another
techni que for nbifEeEné® dEca S6Atinneltviey staken| sybstantinlipd adengl line
conpl i ance %S$| TI ON _OF THE PREFERRED EMBODI MENTS Al t hough t he

princi pl es 287 8#’ % nventi on may be applied to many different types

erbodi od i 8 herIRERCES APofiniles £ Biprss o2l end i 1yRhrAteRayes oy ButhPT
has been : emogg LS It LRt th QNpE eSS PN .0 .
refri geran%’ o?ﬁéa)ti ?alcon |?§'§ni%éj g%%#?#%ergﬁogg s{PS"t e&ltﬁét'ﬁxul
reference égmdligneeds 1-3, the machine conprises three major overall units,
i.e. a central assenbly 10 housed within a .circular cylindrical steel

shel | 12, a top PighrBO030 05 a6 s eabticha] hied deakdnvditdeshtialiye aiBRE" 13A¢
| ower ends of shell 12, respectively, to close and seal sane. Shell 12
houses t he30r@0oin Figpoea®s of the nachine, generally including an electric
motor 18 having a stator 20 (wth conventional wi ndi ngs 22 and
protector 23) priiswres 3lnandid? sane views similar rto digere @Mt Hldusuratingnal

lugs 26) heat shrunk on a crankshaft 28, a conpressor body 30 preferably
wel ded  t o™ AERItIoRS] Fomewhat, siidiart Yechpiques formouahingaithg nopaeehiting

| ocati ons. % #eck?1 s ANSaSHRRY K 8T R T 1O
Figure 33 is ‘a view similar to Figure 21 illustrating
"diagranntatically yet another techniqué for mounting the . mn—ofbiting

- scroll for limited éxial compliance.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Although the ;Srinciples of the present invention may be éppliéd'

to many different types of scroll-type machines, tl'_ley are described

| herein for exemplary purposes embodzed in a hermetic scroll-type
N\ i canpressoi', and particuarly one which has been found to have specific
- utility in.. the compression of refrige_ré.nt for air oconditioning and
refrigeration systems. _ | |
'With reference to Figures 1-3, the machine comprises three major

overall units, i.e. 2 central .assembly 10 housed within a circular
cylindrical steel shell 12, a top and bottom assemblies 14 and 16 welded

to the upper and lower ends of shell 12, respectively, to closé and seal
same. Shell 12 houses the major components of the machine, generally

- including an electric motor 18 having a stator .20 (with conventional



scrol | member 34 having arscroll wap 35 of a standard MHesired flank
profile and a tip surfdce 33, an uppgk crankshaft bearing 39 of
conventional two-piece bearing construction, a non-orbiting axially

conpl i ant
fl ank prof

wrap 35 in the usual manner and a tip surface 31, a discharge port 41 i n -t
scrol | menwindidgs 2h aoh provertory 238 RrespdEiddwhdhineeheldc 18t ImoferirotoB4 24nd
body 30 to prevent rotation of scroll nenber 34, 'a suction inlet fitting
40 %ol der odWith FETVRIFERAL dpas | 261 heat Sha oR & GERERAT] s

directing
support br
a |l ower cr

. crankshaft

scroll nenber 36 having a scroll wap 37 of a standard desired

ile (preferably the sanmeas that of scroll wap 35) nmeshing with

£h BB SPUBDeSOE

Bt 30, et o OB B0 B 102" che 2o BTl e ng

i R SRR S

with lubrigatdyiongierdSs ravEhs 358CHEY e SR SESetlnahi® oS! flank
stanping 5 aving a plurality of .Teet 52 and apertured nounting flanges
54. Stanpi pgofidel &ndvehdegig OsatRlce 133, &% UppsS. ckaniEhase Bearswpl 39 hef

| ower end

-as at 60,
peri pher al
(Figure 3)

thereof. Upper assenbly 14 is a discharge nmuffler conprising a
| ower - st anpenentienalc bosipieceedearirnf vehstrdction, hea upparcorbiding alkddllylO0,

to close and seal sane. C osure nmenber 58:has an upstandi ng
cénrlignt aRrdibmembex (36. havingcea ssaxel hjygapud e @fha| stiangard desierd
,.and in its central_ area defines an axiaFly disposed circu] ar

cyl i nder chlankeProfilga(preferaplyithe | spmprasfbat @fs SFOIh Wap dg) | meshing

t hereof. To,i.ncrea ts . stiffness nenber 58.is pr.ovided wijh a pluralit o/
of enbosseti Bl VFR o 18 e usR) B, & Eib REew 3 ey
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defined ab

wel ded at:

~end of crankshaft 28. The lower end of the compressor constitutés a
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34 and body 30 to prevent rotation of scroll member 34, & suction inlet
fitting 40 soldered or welded to shell 12, a directed suc.tion assembly
42 for directing suction gas to the compressor inlet, and a lower
bearing suppbrt bracket 44 welded at each end to shell 10, as at 46, and
supporting a lower crankshaft bearing 48 in which is journaled the lower

sump filled with lubricating oil 49.
lower assembly 16 comprises a simple steel stamping 50 having a
plurality of feet 52 and apertured mounting flanges 54. Stamping 50 is
welded to shell 12, as at 56, to close and seal the lower end thereof.
| Upper assembly 14 is a discharge muffler comprising a 1lower
stamped steel closure. member 58 welded to the upper end of shell .10, as
at €0, to cloée and seal same. Closure member 58 has an upstanding

. peripheral flange 62 from which ‘projects an apertured holdir;g lug 64

(Figure 3), and in: its central area defines an axially disposed circular

cylinder chamber 66 having a plurality of openings 68 in the wall



and at its inner periphery to the outside wall of cyli ngﬁr chanber 66, as
at 78. Conpressed gas from-‘\di schar ge port\(41 passes through openi ngs 68
into chanber 72 fromwhich +t:is normally 'di scharged.via a discharge

fitting 80 soldered or bffazed into the wall ‘of nmenber 74. A :
conventional internal pressure relief valve assenbly 82 may be nounted in a
sujtaﬁle opening in closure nenber 58 to vent discharge gas into shell 12
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parts of the Conpressor, cran h™“Is rotatitorfally -drivén Dy

motor 18, - %@Eré%ﬁ%ilt%i 46 eMMSIseS 6k ArildCRFbAY 2P0 ChnDORhLTME §HE T Ai8ciidge

journal ed i g 48 and supported on the shoul der above surface™84

by a thrusichumsiienz f5 &&figiesetoole memdaf SB7by mEafs| @fcan enfuldr bmaffleg 48
has an oil inlet passage 86 and a debris renoval passage 88. Bracket 44 is

formed in tmemsdn7é¢ wHiahnisweld=l ptoitisiedter periphetyprisi fidargjed€2f lasnge I690

to increase the strength and stiffness thereof. Bearing 48 is

. lubricated lpdiatrdtsiiomer rpegiiphery &pd thel cutsigeaddl o cyhindezneharer 6.t he
conpressor by a conventional centrifugal crankshaft punp conprising a
central oil 85a8kd§e Lopressed gas Srem (AischAnoRaPeNty 41 RAsEA® Fhrepgh ppepings

assage .94 c nicatin ewi th and extendi t.0 the top.of 't
-Erankghaft. SSZ]IIUtPaneH;%% 1%@%%?%#%0@5‘3&8 R'i§4a_t igcharge

ci rcunferent.al..arogye in.beari 39 to Jubrica hel | owe
cloun?erwéi gﬁ?%‘f%an aﬁgg?)elﬁﬁ?? c%ulnggﬁ/%g tqlio 'ear{é'g%t#f'?;eﬁngé%rgﬁksha t
28 in any sy n C ; : ] i u in
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conprises an end plate 102 having generally flat parallel upper and
lower  surfgneR 120ih exoessivéOfressure situations. - B _
| Considering in greater detail the major parts of ‘the dcnpressor,
crankshaft 28, which is rotationally driven by motor 18, has at its
lower end a reduced diameter bearing surface 84 journaled in bearing 48
. and supported on the shoulder above surface 84 by a thrust washer 85
(Figures 1, 2 and 17). The lower end oOf bearing 48 has an oil inlet
' passage 86 and a debris removal passage 88. Bracket 44 is formed in the
shape shown and is provided with upstanding side flanges 80 to increase
the strength and. stiffness thereof. Bearing | 48 is l_ub;icated _by
immersion in oil 49 and oil is pumped to the remamde.r of the compressor
by a conventional centrifugai crankshaft pump comprising a central oil
.._, ;Sassage 92 and an eccentric, outwardly inclined, oil feed passage 94
. communicating therém*ith and extending to the top of the crankshaft. A
transverse passage 96 extends from passage 94 to a circumferential
" groove 98 in bearing 39 to lubricate the latter. A lover counterveight
= 97 and an upper counﬁerweight 100 are affixed to crankshaf__t 28 in any

suitable manner, such as by staking to projections on 1lugs 26 in the



respectively, the latter slidably engdging a flat circular thrust
bearing surface 108 on body 30. Thru 2-bear i ng surface 108 s

| ubricated by an annul ar greove 110 which receives oil from passage 94 in
crankshaft 28 via passage 96 and groove 98, the latter commicating with

‘anot her groove 112 in bearing 39 which . feeds oil to intersecting

passages 114 and 116 in body 30 (Figure 15). The tips 31 of scroll wap ‘9'7

seal ingly engage surface 104, and the tips 33 of scroll wap 35 in turn
seal i ngly 'éﬂ-&ggmegen@f‘%cl F‘}"‘"”"f)l-at ThREe pSPanteasvelghts fee P17 copentiopal
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pin 126 dr hing 1 via a surface 8 on 1

slidably engagestsvell Etﬂﬁealém:' NEREhbs &ﬁ?xgefhl mweeﬁéma&f afist
124. Rotation of crankshaft 28 causes bushln 126 to rotate about the
crankshaft ipedring Wuzbaden 108 n chaussdy S39.0! Imﬁaerbe%&ih@ sayfacen 308 is
circular orbital path. The angle of the flat driving surface is chosen so
that the drlubzim@ounmaan@larggrom&nnomgmhtmeso@bm passage 94
orbiting scroll, in_order to. enhance flank sealin Bore 124 s

cylidrical ﬁb@mﬂssreﬁo?%mgmas?a%aﬂﬁ and greave 98¢t thendattsta
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37 sealingly engage surface 104, ‘and the tips- 33 of scroll wrap 3§ ;i.n
turn sealingly' engage a generally flat and parallel surface 117. on
scroll member 36. ' |
Integrally depending from scroll member 34 is a hub 118 having an
axial bore 120 therein which has rotatively journaled therein a circular
cylindrical uﬁioading drive bushing 122 having an ax1a1 bore 124 in
which is dr‘iﬁingiy disposéd an eccentric crank pin 126'integra11y formed
at the upper end of crankshaft 28. The drive is radially compliant.,
with crank pin 126 driving bushing 122 via a flat surface 128 on pin 126
which slidably engages a flat bea.ring insert 130 disposed in the wall of
bore 124. Rotation of crankshaft 28 causes bushing 126 to rotate about
the crankshaft axis, which in turn causes scroll member 34 to move in a
circular orbital path. The angle l'ofﬂ'ie flat dr'ivihg surface is chosen
80 that the drive introduces a slight certrifugal force component to the
orbiting scroll, in order to enhance flank - sealing. Bo.re 124 is
'.cylidrical, but is also 'slig_htly'cval in cross-sectional shape to permit
limited relative sliding movement between the pin and bushing, which



| ubricated utilizing an inproved oil feedi ng’§/stem O.} is punped by punp
passage 92 to the top o passage 94 fromwhich it is thrown radially
-outwardly by centrifugal force, as indicated hy dotted Iine 125. The
"0il is collected in arecéss inthe formof a“radial groove 131 |ocated
in the top of bushing 122..al ong path 125. From here it flows

dowvtar dl y wint oin heurn @emimeastmaemeﬁepemtipnn drdchenci banloadidy! of andhe
. between bore 120 and a flat surface 133 on bushing 122 which is aligned
Wi th groovdnesBing pegotle fhanks wheresdiquidst aensdlisisnsare) ingestedl ingap the vi a
a passage 135 in body 30. Rotation of scroll nenber 34 relative to body
30 and sSEBPresESRber 36 is prevented by an A dham coupling,

';5?2}“21;?% Egl o nroPR coAdi Lo SouEt e, el Wirge 1, the RumselF arisiden it
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Serbor 34 Fong tftsale (63T (48 lebpOBPOREERioR L0 Sntdl sl ST 8htoun
conf i gur at i;@ai ¥t/ eltwdrdl PaRi Eentiriugdls tolde,2 sm&hawatsazq;y bbtst bawring

for a given overall machine size (in transverse cross-section), or a

M ni mum si 225eacheneiY ds eoljievest Sina trecesd iheths Ngorml bf sa |xadﬁsrogpd>o\&hed

by taking advantage of the fact that the Jddhamring noves in a

strai ght | 1338 Waatedelrpethe top of hbusuaprbzzs@awm;oatmmst hu&remterguritng

the ring with a generally oval or ~ "racetrack" shape of m ni huminsjde
nsion fl %I%&F’Wﬁﬁ’émmﬁ%ﬁ@ aleetpg@eoquqeebemtp%m pd DR | h%‘}fde

peri pher al the_controllin sha i n th re nt i.nven
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144 of the ga O6ed 38 Sroove 131 (Figure 16). Excess oil then dr.ams to the oil

sump 49 via a passage 135 in body 30.

Rotation of scroll member 34 relative to body 30- and scroll
member 36 is ‘prevented by an Oldham coupling, comprising ring 38
(Fiqures 13 _ahd 14) which has two downwardly projecting diametrically
" opposed integra'i keys 134 slidably dispoéed in aianet:ically 6pposed
radial slots 136 in body 30, and at 90 degrees therefrom two upwardly
.' projecting diametrically oppose'd" integral keys 138 siidably dispésed in
| dlametncally opposed radial ‘slots 140 in scroll member 34 (one of which

is shown in Figure 1). '
" Ring 38 is of a unique configuration whereby it permits the use
' of a maximum size thrust bearing for a given overall machine size tin
transverse cross-section), or a minimum size machine for a giQén size
thrust bearmg This is accomplished by takmg advantage of the fact
* that the Oldham n.ng moves in a stra:.ght line with respect to the

'cmpre.ssor ‘body, and thus'configuri.ng the ring with a ge.nerally oval or



R taken froman outer y (Rigure 13), with the internedi & e wall portions
~being substantially straight, as at 1461@€d 148. Center points x and y are
spaced apart a distance equal to twice the orbital radius of scroll nenber
.34 and are |ocated on a |line passing through the centers of keys 134 and
radial slots 136, and radius Ris equal to the radius of thrust bearing ;
surface. 108 plus a predetern1ned m ni mal cl earance. Except  for the shape,

of ring 38,mi agﬂa%guaj_rl Qﬁn{ﬂf}pﬂ,ﬁ& 8mdniz€ors ORvetldagnthe MpaFiherdNe
i

of the rmre S|gn|f cant aspects  of the present -invention resides in

the uni quUe egydSHERHaOhrRist héaing PP The Nsi6e Peiriipiterad cwalll ofieriingr 38,5 the

mounted for limted axial novenent, while being restrained from any
radial or doptedlldngl shapecirethe presentdmvenblcmer nbamparises opecendulé? ofi asing
for tip sealing. "The preferred technique for_ acconplishing thls |s
best shown radi@s qitakent-£rom enter B0 andi &y CEPOSEteheRd 1%@[? the same t

S?ESiZZi?C@meth &%Fmoé‘nsééé?& (Eigrirahs) kil o Fcﬂwer' oraebiate ity BLieR o
[ying " PRgRRReLhS) 18 Erpidh OS“stc(?jg? SRLME,  baheelBS Lk ARy
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have axial | f&%%@dh&ﬁ @S 1ipd §§‘§q hlé'?e cBAters of keys
correspondi-ng hol es%é&qua . spaced fromholes 1 Di sposed on top

Of posts 15%@4' and rbhad) $abts mfafsfil af gieiusl fR0ileqube a:hane reldue ofn Smpste
6, on top of gasket 160 is a -flat spring steel leaf- spring 162 of the shape

shown i n Fipsaireénd sufalce 108 qpiusf atﬂsﬁdetemm@tmﬁrﬁml Tdeararice. ofExcept t [fore
parts bei ng cl anped t oget her by t hreaded
the shape of r:.ng 38. the Oldham coupling functions in the convent:.cnal

manner. . )
One of the more significant aspects of the present invention
| resides in the uniqne__ ‘suspension by which upper non-orbiting scroll
member is munied for lnnited axial mcve’ment, while-being restrained
from any rad:.al or rctat:.onal movement, in order to permit axial
pressure bJ.as:Lng fcr t:.p sealing. = The preferred technique for:
.acccmphshmg th:.s is best sho«m in F:Lgures 4-7, 9 and 12. Figure 4
" shows the top cf the ccrnpresscr wzth top assembly 14 remved, and.-
Figures 5-7 show a prcgress:we remcval of parts. - On each side of
compressor body 30 there are a pair of axially projecting posts 150
having flat upper surfaces lying in a common transverse plane._ Scroll
merber 36 has a per:.pheral flange 152 hav:.ng a ‘transversely. d:.sposed
planar upper surface, which is recessed at 154 to acco_t_rmcdat_;e posts 150
(Figures 6 and 7). Posts 150 have axially extending threaded holes 156,
and flange 152 .ha_s corresponding holes 158 equally spaced from holes
156. |



Kf asteners 166 threadabl ve di sposed in ?‘glves 156. Th¢ outer ends of
spring 162 are affixed to~flange 152:by eaded fasteners 168 disposed in

shol es 158. The opposite -side of scroll nenber .36 is identically
supported. As can thus e visualized, scroll nenber 36 can nove
slightly in the axial direction by flexing and stretching (within the

elastic limt) springs 162, but cannot rotate or nove in the radial

direction. Maxi mizpbaxddionnays 6?%5% 190° 18 CTaP b atRBEE ieth ] GhsREP D! | SH
direction-is limted by a machanl cal stop, i.e. the engagenent of flange

152 (see pgie shipel shovr ihi Kiguee 6, orf BRdof Yaskeilsetis hefissvepring Bees) of
spring 162, which is backed-up by retainer 164, and in the opposite

di rection lqafesga@eni_aﬁﬁ off tHehshape shbwnwinaFigupe Syn ahdeoretop mifatkatofist lae
opposite scroll nmenber. This mechani cal stop operates to cause the

conpr essorrateiper 164 ¢ dr of $hei theskepartscbeinguelamped tagethex byt Hawsaded

separatlng force IS greater than the axial restoring force, as is the case

onI startl-' ” &6 mihres &Yé%ﬁsaﬁ%;@ lpé?thQ 156+ t h@he: MFeE o LGS j of
..005 1

%grglth: e Vg ?*g(lﬁzaa%?? a2 o El3beg 1920 Shgeses Seasensia 168 Giedhe h
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fl ange 152 osts 150 a%gg‘giket t:’11".'60 are?prow dc'l?i th su stantla |y
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speing 162 extendl ng thereover, for the purpose of. reducing stresses
‘thereon.  @gsaseic 16Aie). sprh_&jspsls_n Bust dahnéte robstec| ermicve | imdhen ratiang
162. As shown, spring 162 is in its unstressed condition when the scroll
menber 1S _dé.red:tipnr_mxi mumtip clearance condition (i.e. against
Maximum axial movement of the scroll menbers in a separating
direction is limited by a mechanical stop, i.e. the engagement of flange
152 (see portion 170 in Figures 6, 7 and 12) against the lower surface
_of spring 162, which is backed-up by retainer 164, and in the - opposite
| _d{i;ection_by engagement of the scroll wraé tips on the end plate of the
oppésite scroll member. This mechanical stop operates to. cause the
compressor to still compress in -fhe rare situation in which the axial
- " separating force is greater than the axial restoring force, as ié_ the
case on stait,-up. The maximum tip clearance permitted by the stop can
be relatively small, e.g. in the order  of less than .005" (0.13.mm) for
a scroll to 3-4" (7.6-10.2 cms) Fiameter and-1-2" (2.5-51 cms) in wrap heidtt.
Prior to final assembly scroll member 36 is properiy aligned with
respect to body 30 by means of a fixture (not shown) having pins
insertable within locating holes 172 en body 30 and locating holes 174
on flange 152. Posts 150 and gasket 160 are provided with substantially
aligned edges 176 disposed generally perpendicular to the portion of



retai ner 164), for ease of manufacture. Because the stress in spring 162
is so low for the full ramnge of axial nop nt, homeverl the initial
unstressed axial design position of spring 162 is not believed to be
critical . Wat.is very significant, however, is that the transverse pl ane
in which spring 162 is disposed, as well as the surfaces on the body anda;
non-orbiting scroll nenber to which it is attached are disposed ‘

ot pRinkl167 ReeddEIG " Ynerobl )Y ©End Ao 38| Aehuci ©pressen®
between supléiees, 1¢dsked 1%23%15}*1@? %Bﬁﬁnﬁ%ew% ﬁ%&éﬂ"f&rﬁpﬁgﬁe

axially conpliant scroll e tipplT pent” o
scrol | nenjez, ReUSRGwnP¥priftf 160y essads finstdesstl bOMition %&ﬁd'@
direction, i.e. the pressure of the conpressed gas acting radially -

agai nst - t hecridlaenbet isatspltsahaxirapstig-aclediante dondetion (hie. t agPinag
moment could result in unseating of scroll menmber 36 . This technique for
bal anci ng xetiadner 364d, iforgease | of manpfadtowret o Bebausessethé stiressidiml sprrimgsur e
bi asi ng because it reduces the possibility of over-biasing the scrol
nmenbers tkFedfecso AW farethe falli xangesof wrial movementsahowsiveri riie initial
substanthg%%*ginde endent, of conpressor speed. .There nay renajin.a. snmal
ti ppi ng 1) AeRAETy A PPSIHIQR o EPEING 18% 3% BOY nbeiiaved tiobe not
act exactl iﬁg -the center  of the crankshaft, however it is.
relativeljxi ﬁﬁhificant'conpared to the separating and restoring forces
normal |y encountgred we;g- nikScantOhs 'Ie{&Ff'" "d-{.l'fét.! -.&gxgggd:% e 4. g
17 axially biasi ng% ﬁle N %%F%‘F [ _ng'scro he%e_r, agﬁ%onpare_ .tppia?’ﬁe s
orbi ting ¢/ @hich ERFDSY 162MNis Widboded, | &P welf Gas theldierhdid Bh tiid body and
necessary to conpensate for tipping novenents.due to radial separating
non-orbiting scroll member to which it is attached, are disposed
substantially in an- imaginary' transverse plane passing through the
mid-point of the ‘meshing scroll wraps, i.e.. approximately mid-way
between surfaces 104 and 117. This enablés the mounting means for the
axially compliant scroll member to minimize the tipping moment on the
scroll member caused by the compréSséd.-fluid* acting in a radial
direction, i.e. the pressure of the compressed gas acting radially
against the flanks of the spiral wraps. Failure to balance this tipping
‘moment could re#u;t in unseating of scroll member 36. This fechhique
for balancing this force is greatly superior to the use of the axial
pressure biasing because it reduces the poSsibility of over-biasing the
scroll members together and because it also"makes tip seal biasing
substantially independent Of-compfeSSQr speed. There may remain a small
tipping movement due to the fact that tmé“imiél'éépaﬁnﬁng force does
not act exactly on the center of the crankshaft, however it is
relatively insighificantfccmpaiea to the separating and réstoringgforCes

normally encountered. - There is therefore a- distinct advantage in



“forces, as well as those gue to inertial rces, which yre a function of
speed, and this can resulf~in excessive b;fancing forces particularly at
Jd’ow speeds. The mounting of scroll menber 36 f.or. axial conpliance in

. the present manner permts:ithe use of a very ~si‘hple pressure biasing
arrangenment to augnment tip sealing.. Wth the present invention this is
accéﬁblished usi ng punped fluid at discharge pressure, or at an '

i nt er medi apRiNYSEilsing Orthe!l rnPbASITIAE soroll eqeber 2 &9 Wonpaiddonto Ofthdot h.
Inits sinpler and presently preferred form axial biasing in atip

seal i ng or ofleitingi surodls eeimbery i &nacthatvied tie ngase sofiathge lattesurit ie

- best seen in Figures-1-3, the top of scroll nmenber 36 is provided with a-
cyl i ndri cahecesisary 1@ compepsate fgr diigphng gaoyements iduentio redial ngepayatingn
slidably disposed in cylinder chanmber 66, an elastoneric seal 180 bein
orovi ded { SORFARan® YS4ki 35 5h0%S: FbE [tonineRial diqrces n WLEh A8 A | MRLIE P ring

- the top ot S Fd 306 castrenil, ol Bporiiont el s el et i, Bt ioRaERe

di scharge ?r]ts% Be use t he axl aI separating force is a functlon of the
di scharge-g e P ‘t he machine (anobng other things), it is possible to

choose a piston gie | dpgnies! §&N | al i%ﬁ:@r

operating condi t | ons. H@éﬁge\rlg Is§¥6ﬁt he ar e%@ frok %&é? dda‘% t '%ﬁk?e)?ge is .
no signifi gaddent aRainati Gorpitd Nehe Swsel |o£”3m3@.&§ adimpl¥ preSBule) bhgsieycl e
during nornmal operating conditions. Furthernore, optimally in a maxinmum
pressure satpamgement Iﬂe)eumsetﬁprséamggfomtl) theepresent | ihventforthisrudsnet
axiLal bal ancing force, and of course no significant separation. Wth
respect toad:cqmwledngusm renpelis £luéén ati sdiscbarge t bressirgni forcaat an

performance inprovenments with a m ni num break-in _period can
intermed:.ate pressure, or at a presswre reflecting a° combination of

. both. In its simpler and presently _ preferred form, axial_bi_asi.ng in a
| . tip sealing or restoring dir_ect_ion is achieved using discharge pressure.
As best seen in Figures 1-3, the top of scroll menmber 36 is provided
. with _.a_cylin_d_rical wall 178 surrounding discharge port 41 and defining a
piston slidably disposed in cylinder chamber 66, an elastomeric seal 180
- being provided to enhance sealmg. Scroll member 36 is. ﬁhus biased in a
restoring direction by compressed fluid at chscharge pressure acting on
N\ " the area of the top of scroll member 36 defined by piston 178 (less the
area of the discharge port). | '
Because tbe axial separating force is a function of the discharge
pressure of the machine (among other things), it is possible to choose a
~piston area which will yield excellent tip sealing under most operating
conditions. Preferably, the area is chosen so .that there is no
_ signi_fic_ant_ separaﬁion of the scroll members at any time in -éhe. cycle
- during normal operating_'cczﬁiticns.. Furthermore, optimally in a maximum

N



be achi eved by slightly alfering the conégguratlon of eqd pl ate surfaces
104 and 117, as well as sckoll wap t|p rfaces 31 and. It has been
fearned that it is much preferred to formeach of the end plate surfaces
104 and 117 so that they are very slightly concave, and if wap tip
surfaces 31 and 33 are simlarly configured (i.e. surface 31 is
generally parallel to surface 117, and surface 33 is generally paraIIeI tiﬂ
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whi ch woul d ot her wi se result -in excessive efficiency robbing frictional

rubbi ng i n sighefivent rpdrfenmceoimprtvenditer D a. mirlynp reakhy pebicd | Gar i al
extra cl earance the conpressor reaches a maximumtip sealing condition as
it reaches bepachieved ty spightilyr 8ltesiing dhehcenfiaratdivhoef lend platehsunfaces e
surface may be better, it has been discovered that the surface can be

formed havil®d and 3@pmsdwell s semiﬂ.mratmrsurﬁmeﬁmma% cd%ibas been

machi ne. As can best be seen in grossl erated formi ures 11A and
116, w ih m%&eawﬁgmh piprezned 405 POy sacthiot| Bha s PIage: BTERrSs
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. exanple, it has been found that 1in a three-wap nmachine w i ron
. scrol | nemkersurfabe 040 afhier amayor by aRAtheghtot ahketmighexile predigted
because it results in an initial distinct ‘axial clearance between the
scroll members in the central area of the machine, which is the highest
pressure area; however it has been found that beeausé the central area
is also the hottest, there is more theérmal growth in the axial direction
in this area which would otherwise result in excessive efficiency .
robbing frictional rubbmg in the central "a_rea' of the compressor. By
providing this initial extra clearance the compressor reaches a maximum
tip sealing condition as it reaches operating temperature. N\
Although a theoretically smooth concave surface may be better, it
‘has been discovered that the surface can be formed having a stepped
épi'ral configuration, ﬁhi‘ch' is much easier to machine. As can best be |
" seen in'grssly exaggerated form in Figures 11A and 1B, with reference
to Figure 10, surface 104, while being generally flat, is actually
formed of spiral stepped surfaces 182, 184, 186 and 188. Tip surface 33
is similarly conf:.gured with spiral' steps' 190, 192, 194 and 196.  The
individual steps should be as small as poseible, with a total



-di spl acenent can range from 3000:1 to 9000:1, with a prgferred rati o of
approxi mately 6000: 1. Preférably both sqfpll nenbers wll have the sane end
plate and tip surface configurations, although it is believed possible to
“put all of the axial surface displacement on one :$croll nenber, if desired.
It is"not critical where the steps are |ocated because they are so snall
(t'he?”canncais?mbnleﬁtsa% Fidthpbiiy nakmeiceien of asaobbcanap Height aind Sthe
smal| the surtfaces in question are referred to as "generally flat". This

st epped sugHeargl icoefficietlt fdfcerpnsionof thamaderxialoussf.i nFars ekampde), s ifri or
copendi ng application Serial No. 516,770, filed July 25, 1983, entitled
Scrol | - Typehdsabbeme foundivthat dsl & itheéerwirap goackings vith pastt dpon e &Freld
between the mated scroll nenbers) are provided for increasi r]g t he '
pressure rdenbers, the mathPnOf VFRROPEF avRDR, helghl dondatthe ALt Surfans

will have tip.sealing at the outer i pher but an .axial . cleagrance in the
center ar eaéJ-%Réaﬁeﬁ‘E“ Rangse E%§8§§){E11P§Pi¥pg?°fghﬁ@F3t%:p§efme§ﬁ J'°t| r mal
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desoriDed shuBld (he BBSeTEcRL BUBALRAIGH Oith 1808s believes

out er W apspde@iBld &bl putSeasy age ﬂ{g'hhiépSSuﬂacé apdaténenteain ofée scroll
conpressor of the present invention is also provided with inproved neans

for directimgpeptifosesiaedent gti 1) hbe cxiieicaldi wiextel yhe o stips iarketloghtedie
conpressor itself. This advantageously facilitates the separation of oil
frem inl etbesansé cihef| ared so smmald| (they qanzotreven belseen sdhi the nekedi eyebm
.picking up oil dispersed within the shell interior. It also prevents the
- suction gasardr beeguisekthey ape nealds athe suntadesci HesHaN RIS REFERr SHouFe)
cause redu_cats| (')'geﬁe?ra\i%l( ufnlgg:'r'l ¢ Teh];; 's%eggé:é" surface is very different from “that
“disclosed in assignee's prior copending application Serial No. 516,770,
" filed July 25, 1983, entitled Scroll-Type Machine in which relatively
large steps (with step sealing between the matéd scroll members) are
provided for increasing the pressure ratio of the machine.
' in operatioh, a cold machine on start-up will have tip sealing at
‘the outer periphery, but an axial clearance in the center area. As the
i | . machine reaches operating temperature the axial. thermal growth of the
cent:ai wraps will reduce the axial clearande until good tip sealing is
" achieved, such sealing being enhanced by pressure biasing as described
above "In the 'absence. of such initial axial surface displacement,
‘thermal growth in the center of . the machine will cause the outer wraps
to axially separate, with loss of a good tip seal.
The compressor of the present invention is al_so provided with
improved means for directing suction gas entering the shell directly to
the inlet of the compressor itself. This advantageously facilitates the



The directed suction asselbl y 42 conpri? a lower baffle el enent 200
fornmed of sheet netal and having circunferentially spaced vertical flanges
. 202 wel ded to the inside surface of shell 12 (Figures 1, 4, 8 and 10).
Baffle 200 is positioned directly over the inlet from suction fitting 40
.and is provided with an open bottom portion 204 so that oil carried in,s
the ent esepgranioniaefhoghstnom | inlebi suptiopdiuidhasbavelleas prevents dnletn
i nto conpressor surH)§49 The assenbly further _conprises a _nolded plastic

el enent ZGBC*-HH\/ T RiFkinE ¥R ide %ﬁﬂ?g 1the shalledntericn.c
shaped ch #ﬁﬁseg&%ﬁ& %;'lg‘)gtendlbggﬁ g %‘isEa e between %t o] {R%ﬂfle
200 and t ction ‘ﬁfge I on
I f t di
Tadial 5”‘*1&%“'54%?9)*%%‘?@%"%%#%%5@“ 2 i‘{a% ERGmeY- 208
di al | dife I :
Erement” 208 | s e ﬁé*?ﬁ@ﬁdgﬁggé%l?”*%#@%f#i%?@%@ﬁgi€#3%*%5@”S

means of 2ppfdhed Ik BheEH me dhsw&a%@irai&é:eﬁemq&ssﬂ&%a apgtaedial |y

by neans of an integrally for med tab 212 which'is streSsed against the

| ower sugiassesoR0Z welded tonthdeinbitle sasfavesof Bneld 12 [Fipures 11, 47at8 212
operates to resiliently bias el ement 206 axially downwardly into the
position asddd. .Bdffler200 é.SIgosmi.nmad Sitently adverhtheliindet afomuauction nl et
passageway is defi ned by the _inner wall surface of shell 12. Power is

suppl i ed Ebtting é%rﬁé\deé%cnr%fﬂ@r vith @, PRAMBPttAm Rertion 204 §°c‘§?ﬂﬁen94-30nal

term nal bl ock ted by a suitable co Sever. al ternat -
ways in whrERedo ﬁﬁ%@%lﬁu&% ﬁg ‘Yiﬁlaﬁ'é-}ﬁ%l“ﬂﬂ‘r e B# nceu
tip seaI| are trated Ufe n 19 [ts I|ke
Funct | ons & F#fb S Skger et S paoetily EPEIRS coiinY e

refer encem&ﬁ@ Bldstic element 206 hav:l.ng a ;dm_:l_fdly depending integrally
| formed arcuate shaped .channel section 208 extending into a epa_ce between
the top of baffle 200 and the wall of shell 12, as best seen in Figure
1. The upper portion of eier_neht'. 206 is generally. tubular in
configuration (diverging _lradi_a_lly mardly) . for _connunicat.ingl gas
flowing ué channel 208 radially inwardly into the peripheral inlet of
the meshed scroll members. .. Element 208 is retained in place in a
- circumferential direction by means of a notch 210 which straddles' one of -
the fasteners 168, and axially by means of an integrally formed tab a2
- which is stressed against the lower surface of closure member. 58, as
‘best shown in Figure .1. Tab 212 operates to resiliently bias element
206 axially downwardly into _:the position shown. The radially outer
extent of the direcﬁed_s_ucti_on ‘inlet passégeway is defin_ed by the inner - |
wall surface of shell 12. .. | L
Power is _suppli_ed_.to the compressor motor .in 'ﬂ'_n'e_mz_'rral, manner

using a conventional terminal block, protected by a suitable cover 214,



In the enbodi nent of Figuwe 18 axial biasing is achieved through the use
of conpressed fluid at art |nterned|ateg3ﬁressure | ess than di scharge
pressure. This is acconplished. by provi g a plston 300 on the top of
scroll menber 36 which slidés in cylindér chanber 66, but which has a

cl osur.e ‘el ement 302 preventing exposure of the top of the plston to

P
30 Tnio a Fadial eeeipabaidee gl 46 il fo dondiCe prbeled BT B

groove 306,an\gkid]l difedtion did effarke ”EE;;D n 6&@9@
di scharge chanber 72. H astomeric se h&ﬁ\%@ aairl%édrm%lo prov?’g s 18

necessary malngwheked NPARASS elavingl d) ikadefurdRiond)t 86 MaHbE © of" OFRU! £irst
tapped fromthe desired seal ed pocket defined by the waps via a passage

312 to the embpdioienpi axeoindidafied Wiehethel s&me reSerancd muera it oring force on
the non-orbiting scroll menber to enhance tip sealing. In the enbodi nent of
Figure 19 a conﬁpn%hq enbestiment efaFigirealll axdakibissing dspaahieveds through

utilized fg& axi al ?% p seal biasin To acconpl ish this, closure nenber
58 i s shapdiet¥FedePt nEOTDRESSed find @é’-ax@fal tegyééate;ypremecrhsser@aam
and 316, a he top of scro menber 36 I‘OVI ded wi,ith co XI aI |stons
318 and 32%2’%’?&2 &eéﬁgi%se#%%lém d%dﬂa%p?e

32011 oxalthy 2 cBertl R AR 08! iikh aiBef R Slhnlnt &s%ﬁ%%ﬁr der

an |nterrredh§éua m{ein n [ Ragsage
322 extending hfafﬁn%géfux‘e:w tab E%dﬂga@%% exg?e ta%1Qh¥ %pdem re%
pi'ston 32pistun tobaisuhireet eskdsurdl  Sfudtada idl

rat her than discharge pressure. Because the areas of taie pi st ons ar?a‘ t he
| ocati on ofiisdharge gestr39 tiapo ca&tta@falvpasa%e Bov ineﬁis&hnﬂm wlfiit.*.l'x'f?E:SmtxétthbeSt

way 1o with an annular groove 306, which is in direct commmication w:.th
openings 68 and d_ischarge c_hamber. 72. Elastomeric seals 308 and 310
provide the 'necessa:y sealing. Compressed fluid under an intermediate
pressu;_e_ is t_a_pped from the desired sealed pocket defined by the wraps
via a passage 312 to the top of pistons 300, where it exerts an axial
ﬁest@ri.ng ‘force on the non-orbiting scroll member to enhance tip
sealing. |
In the embodiment ~of Figure 19 a combination of discharge and
intermediate pressures are utilized for axial tip seal biasing.. To
accomplish this, closure member 58 is shaped to define two separate
coaxial, spaced cy_linde.r chambers 314. and 316, and the top of scroll
member 36 is provid_ed_ with coaxial pistons 318 and 320 slidably dispo#ed

N in daanbe;s 314 and 316 respectively. Compressed fluid under discharge
pressure is applied to the top of piston 320 in exactly the same manner
as in the first embodiment, and fluid under an intermediate pressure is
a_ppiied to annular _pi:ston 318 via a pﬁssage 322 extending from a
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achi eve opti num axi al bal(@nci ng for all dez%ed operati)ng conditions. The
pressure taps can be chosen to provide the sired pressure and if desired
can be located to see different pressures at different points in the
- cycle, so that an average desired pressure can be obtai ned. Pressure
passages 312, 322 and the 1ike are préferably relatively small in + =
di ameter so that there is a mininmumof flow (and hence punping |oss) hd
a danpeni n§LEPI¥ oAt PESRFUREN@P- f orife) Gesizeds | (AStON N 3RP gwould 2Be '
a nunber of other suspension systens

- th h .33, th illustrated

- v\,hir 8Eghave§%?f§:§? S%gv%r'éggﬂ%ngpwg%ﬁrﬁ%ﬁrﬁ ngathen| thag nifdechange
limted axj e Ll e restraini sane from adi al nd :
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t he non-orgidd ol I t.s: 01 4o Qi ] 0t first = '
enbodi rrentﬁéségﬂggs%% bé1| anceq{aﬁg&?': g%%%‘g%mc%%n stg)%ﬁffte%g r5%901:’%&f’na?‘ﬁ?ér to

cr eat ed_byagridyalogtiin! shie? WBNEGCES: alladiiefloperbinsy BORANLERD S, the

top surface of flange 152 is in the same geonetriCal posSition as in the

first enbodi nentThe/\bréssirbetfsacean dbeFi Gidses €9 provibie’ the WeRPOEd prkéssure

mai nt ai ned by nmeans of a spring steel ring 400 anchored at its outer

peri phery a8 dfadesived fcast dreelocatik® toseen Atfiferen pressuresOdt aldifr@entt 0

the inside surface of shell 12, and at its inside periphery to the upper

surface ofPYiNERGIN 18be oSYAYRY 0FBi t4hal anr everagenbdesired Ipressares cén be
rovided_ wth_a-plurality of angled openings

fasteners ,406. Ring 400 is
408 di spos%ag"egbo%estsﬁ‘éef saga%ndlinePédfandy thejudike haret iprefiexably

o g R B B, S St 18 B S S
L r oot o ek Yol 2666P"urka ' WirdHIR P pROSLL"T (4° LB "Hde
variations. o ' | . :
In Figures 20 through 33, there are illustrated a mumber of other
~ suspension systems which have been discoveréd mounting the non-orbiting |
_ scroll member for l-imit;ed axial movement, yhile'restraining' same from a
radial ‘and circumferential movement. Each of these embodiments
‘functions to ‘mount the non-orbiting scroll member at its mid-point, as
in the first embodiment, so as to balmée the tipping moments on the
© scroll member created by radial fluid pressure forces. In all of these o/
embodiments, the top surface of flange 152 is in the same gédret.rical
position as in the first embodiment.
With reference to Figures 20 and 21, support is maintained by
‘means of a spring steel ring 400 anchored at its outer pe.r_iphed by
means of fasteners 402 to a mounting ring 404 affixed to the inside
surface of shell 12, and at its inside periphery to the upper éurfa?:e of
flange 152 on non-orbiting scroll member 36 by means of fasteners 406.
Ring 400 is provided with a plurality of angled openings 408 disposed



"outer periphery thereof goes not requires stretching of) the ring, but wll
cause a very slight rotawion. This ve'lr‘r imted rotati'onal noveent is so
sgrivial, however, that it is not believed it causes any significant |oss of
‘efficiency. Ln the enbodinent of Figure 22, non-orbiting scroll 36 is very
"si npky mounted by neans of "a plurality of L-shaped brackets 410 wel ded on
.oneXeg to the inner surface of shell 12 and having the other leg affixed
'to .t he uppeoutsthe &3 1oextieht theresd toyredusasthe shiffinessthereos @pdcpermie.
Bracket 410 is desjgned $o that it may stretch slightly within its
‘elastic | 'mtxteﬁowégomaéensapﬁatheeméﬁ%w TS 3ft | NBPCRVEe) | |

o ur |y CEHPER oneg SieFi aladict"Eo RATolBe TRREERY, 7
6 | _
o or o | PAHIERRANCof Gl it (SRl WG Pl VAP kB sl

outer fl aggees P06 g (0] SUi 4 ' ] t cket
424 wel q'eq to e I nsi g%ﬁsﬁggég}fbts#eﬁﬁ%f%hg&ngfégﬁéré ﬁsﬂg:?wt?lig
non- or bi t cagseS & vérly 81EgHY eyEitied, bYhys Vet Dimité® rokatidradtmdvenest aje a
plurality of tubular nmenbers utilized with at [east two of them not

di rect |y sppxdvisl 0hewevert, hthat it dshenstrbeliievedt ivfcabsesiany ZHigaiflicafit t he

"~ non-orbiting scroll is supported for linmted axial novenent by means of
| eaf spri dogs ofceffiidiaxsy.which are affixed at their outer ends to a
mounting ring 430 wel ded to the inside surface of shell 12 by suitable

fasteners 432, Bndhecenbedingpept s figuce, 236 pRgeiting i§crohd FedberVerler eof
Rt MRS EERERE ARSI NE- ST N N P
SPTiNg 428 ong' 18]"to™ R inner sirface of ehell 12 and having the other leg
" affixed to the upper surface of flange 152 by means of a suitable
.fastener 412. Bracket 410 is designed so that it may stretch slightly
within its elastic limit to accommodate axial a:Cufsions of the
non-orbiting scroll.
In the embodiments of Figures 23 and 24, the’ mounting means
comprises a plurality (three shown) of tubular members 414 having a
- radially inner flange structure 416 affixed to the top surface of flange'
U -152 of the non-orbiting scroll by means of a suitable fastener 418, and
a radially outer flange 420 connected by means. of a suitable fastener
' 422 to a bracket 424 welded to the inside surface of shell 12. Radial
excursions of the mh-orbiting scroll are prevented by virtue of the
fact that there are a plurality of -tubular menbers utilized with at
 least two of them nbt directly opposing one another. |
In the embodiment of Figures 25 and 26, the non-orbiting ‘scroll |
is supported for limited axial movement by means of leaf springs 426 and
428 which are affixed at their outer ends to a mounting ring 430 welded



excursions of scroll nmenbdr -36 will cause stretching of jthe leaf springs
wthin their elastic limt.” In the enbo t of Figures 27 and 28 radi al
and circunferential novenment of non-orbitihg scroll 36 is prevented by a
plurality of spherical balls 436 (one shown) tightly fit within a
cylindrical bore defined by a cylindri cal-—surface 437 on the inner .. .

-

| peri pheral ed of a mounting ring 440 welded to the inside surface of ‘i
Shel | 12~ aacthe insidey svifacecel sat} dgcin T ahine gererent 432a; a0 goousre

peri pheral edge of a fl 442 on non orbiting scr rrerrber 36, the balls

436 lying M Bgﬁ ]17’2 8ﬁ¥§°€ of 4 suitableor

the scroll rrenber for th asons d| scus enho nt of

Fi gures 20585 enep 434 VI 3% ’1"6%‘;\?%831‘ t %ﬂﬁﬁ{%e b?Zgn spse

except ins _ _ _ | C ar

cylindri caf’ga%% 2440? tc?%’e 0 V\ESL%J [ %ﬁ!g%g\/\nggykgﬁl‘%‘%r esgé i tﬂxial

rect angul apx@iral o iceNBekdly Maibe?Css 4491 Whausk EkretARirdNEs S ﬁéﬁ %g: ;
resilient that iT can be

flange 442. Preferably ring 440 is sufficiently,

stretched QigHint tReiroklastde 1imit.ers in order to pre-stress the assenbly
and elim nate any backlash. In the enbodinment of Figure 31, the

non-or bi ti ng scr ihltheGemsodiment dEédFigured 272 and (38 radial and sircamferehtiale
450 having an axially extending hole 452 extending therethrough.
Slidingly mesyedtdf mmmr'rqrbﬁat;ing 48crald 36 pils 4orevented by @& f plaxklity iofs
| ower end to body. 30 can be visudalized,.axial excursions of the

non- or bi t i @%’éﬁzﬂ» bale 435 AR | shasmin sightdVcEHe LW EHan ) GrlipAricedi dore

g?cg!rzbtr)gsggéé?grevenﬁ%f ng%e)gbu?gal P%%'?f Fi ure 32 |s |den |cg§ne§ that \__J
provi ding goeulanagd B Cwifed B! Laitas ;uaeags @ i 55 08 b a

provi ding
cylindrzcal surface 439 formed in the radially outer peripheral edge of '

‘a flange 442 on non-orbiting scroll member 36, the balls 436 lying in a
‘plane disposed m:.dwaybetween the end plate surfaces of the scroll
members for the reasons discussed above. The embodiment of Figures__ 29
and 30 is virtually identical to that of Figures 27 and 28 except
instead of balls, the:_:é are utilized a plurality of circular cylindrical

. rollers 444 (one of which is shown) tightly pressed within a rectangular

" slot defined by surface 446 on ring 440 and surface 448 on flange 442. o/
Preferably ring 440 is sufficiently’ resilient that it can be -stretc_héé -

. over the balls or rollers in order to pre-stress the assembly and
eliminate any backlash. _

In the embodiment of Figure 31, the non-orbiting scroll 36 is
provided with a centrally disposed flange 450 having an axially
extending hole 452 extending therethrough.  S1idingly disposed within
hole 452 is a pin 454 tightly affixed at its lower end to body 30. &As

can be visualized; axial excursions of the non-orbiting scroll are



support flange 458 and a t:hreaded | oner e proj ecting ‘through hol e 456 and
having a threaded nut 460- thereon. pin 454 is-~accurately
positioned, nut 460 is tightened to permanently anchor the parts in
position. In the enbodi nent ~of Figure 33, .the ingide surface of shell 12
Is provided wwth two bosses 462 and 464 having accurately machi ned,

radi afly i .29 rfac _466 ..and 468.. respectively,

di sposed a{ﬁﬁ? %S‘%ﬁé g&gﬁ%easg vé%“é%ﬁgg’fﬁtsy o] @déﬁagﬁ_ﬁf&?s.l"ﬁarﬁé 1%’?‘%/%&5-
non-orbi ti Sefrdimet of PRV < W CQLI.8Sponsi 0sses _each

havi ng rad:&gll'el y out vvardIb§ gﬁ%gﬁ?ﬁgﬁséﬁ% aclegé4 Ea‘% Eﬁ% 0 gteé‘ﬂe%tt tP?E]ht
angl es Wt binessr ek dduees@)ot : & O Bélﬁiﬁi'gﬂeéu a‘;!%%j&ﬁ.@ d
respectiveltpy. These bd(?sses' and 'ts!ﬂ?fsai(;gggeare giccura%;él y machi'ne ség&%sgef]o
proper |y | dodeedSthén reosudtdtlei Nflangé @r bidy B0cark Opedviaafy Pinassh Wbt konal
position. To maintain it in that position while permtting limted axial
nmovenent -t ISEPRt Ehange A58 andva dibateadedelgwext ehd prphéctingi thrcheh flle ofsea
Bellevill e washer or the like 474 acting between a boss 476 on the inner
surface of 88AdIAViNg Aiheeadeds mitgd6d f thexecne tOnseoupisr 4pkr iigheagruvately
flange 152 . Spring 474 applies . a strong biasing force against the

non- or bi t i RGSEACHRE t’l‘}tna?aq%t % n tightened to « peymangat 1k @nchoy ashe RAEES arid
.468. Thi s Eg%fﬁoihom d be slightly greater than the maxi mrumradi al and .
rotational rce normal ly encountered tending to unseat the scroll nenber.

Pt camponsnt o5 PR BB RE°Eidee' J5! (U rBuRE OS] BF a1 "
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' disposed at right angles with respect to one another.., Flange 152 on
nqn-orbiting scroll 36 is provided vkith two corresponding bosses each
having radially outwardly facing flat surfaces 470 and 472 located at .
right angles with respect to one another and engaging surfaces 466 and
468, respectively. These bosses and surfaces are accurately machined so
as to properly locate the non-orbiting scroll in the proéer radial and
rotational position. To maintain it in that position while permitting
. limited axial movement thereof there is provided a very stiff spring in
the form of a Belleville washer or the like 474 acting between a boss
476 on the inner surface of shell 12 and a boss 478 affixed to the outer
periphery of flange 152. Spring 474 applies a strong biasing force
against the non-orbiting scroll to maintain it in position against
surfaces 466 and 468. This force should be slightly greater than the
maximum radial and rotational forcé norma_lly ‘encountered tending to
unseat ‘the scroll member. Spring 474 is preferably positioned so that

the biasing force it exerts has equal components in the direction of



In al'l of the enbodinments.of Figures 20 through 33 it shoul d be appreciated
that axial novenment of thé non-orbiti ngz?rol s in a separating direction
can be limted by any suitable neans, as the mechanical stop
described in the first enbodi ment. Myvenent in the opposite direction

is, of course, limted by the engagement of the scroll menbers with oneﬁ..
anot her . CLAIMS:- 1. A scroll-type machine conprising: (a) a first | -
scrol | nmenesch |qfcbosiie|sg4632 fands464eridl. el atits Idami&ahm::%ﬁaﬁ htpes:msftaﬁe
thereon and a first spiral wap disposed on said first sealing surface, the
center axi twofbosses) i rRs imr athe) Pravicuss perhedinents, athe, %nﬂiﬂ:uﬁhringo

said first sealing surface; a. second, scrol | nmenber. incl a second
end plate ﬁamgra dispasef sE‘éP%ﬁ?@téﬁrlrlfyaE‘édWeP%Wﬁnoﬂ’& §%E‘liﬁ endr ap

- di sposed on,s cond ealln ce e.center XIS of said second
wrap bei ngP ?ﬁg“p e% %ﬂ%”fﬁ é#’pﬂ'ﬂg second seal i ng surface; -
(c) a stationary rt r;Ql for
orbi tal novenent Ii/.}vl ' rggs%{eégwgersﬁ %ggroﬁa Eﬁfﬁﬁgﬂ fﬁ&?dég%ggﬁgk
scroll MeMggoe d&gseea RAaL! 0388 WovBmdRSPEE! the Sindoft fihg S Gebl1dEHRCly

such t hat rst and second spiral waps internes h one anot her' so

. that orbit igegafringidireceivndcas el | inRelchy Weh) SudeasTe némg,asdcﬁlarsstthe

scroll nmenber will cause said waps to define noving fluid chanbers, the
edge of satndcrﬁam&alwwp ‘ezeeibdd am shiedfirstst erdipénti.c Bevergnt n iseatheﬂg
engagenment with said second.sealing surface, the edge of said second wap -
spaced fronpmaldtemummdipbamfe oSS | nlis'd&e!ﬂm} ethe gbgegament t lofsathe
first sealing surface; and &h) axi al | y conpliant nmounting neans o/
supported BErellf F‘R-@!Frﬁo‘sil-th 6he ano
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i m dway between'said first and second sealin

; machine as ggh@inPdurfadd dhétebn %k?rae'fﬂrs?ta'b?ifﬂ_luﬂﬁﬁ‘%igﬁééé%l SH,rE_Hi}:isffrs% | eaf

:Wth respect to said body and connected to said first scroll nenber to

pernmt axial novement of said first scroll nmenber, said nounting neans

bei ng connected to said first scroll menber a_point disposed generally
at the m d-point between the respective pl of said first and second
seal i ng surfaces. . 2. A scroll-type machine as clained in claima1,

-wherei n sai& ﬁ%;nti ng neans prevents rotational and radial novenent of said

first scrol er wWith respect to.the orbital axis of said second scroll

menber. 3. A sgroll-type machi.ne as clainmed in claim1, wherein said
mount i ng n@‘dnsgi%rgéant&g’?eﬂaﬁh&ngaﬁog‘pfﬁ B*scrol | menber at a plurality of

spaced poi nis. (gAGhcplato Sk RO UOAIRI Lk IR GaiaPEalor

-surtaces. .-

spring which stretches withinits elastic 'rmt upon normal axia

j excursions geblswj Gutface, 6 PehtdERES of5 safll FaESt vrpPseimgCaispeses cl ai med

in claiml, wherein said nounting nmeans conprises slidably engagi ng

abut ment. . s gehared yopexmindibady aodaidi fidfstr sealdngaddrfaeeber. 6. A
scroll-type machine as clained in claim5 wherein one of said abutnent
surfaces is.a pib aneeqchd sgxedd membexi tncibdingat sexardaend pilste haying a
slidably receiving said pin. 7. A scrol]l-type machine as clainmed in claim
6, wher ei n S€5P0A BeAling sHrfageasherespudtE @ Secondaspinad| YXaR FispRRedi Ae sadd

ci ai ed i n clalim 0, wherel n sail dol 0200 HOLE A Gacl TGULAL g Sect i on
o/ disposed-. generally perpendicular to said second sealing surface;

(c) a stationary body having means supporting said 'seéond scroll
member for orbital movement with respect to said first siroll member,
said second scroll member being positioned with respect to said first

. scroll member. such that said first and second spiral wraps intermesh
with one another so that orbiting of said second scroll member with
'respect to said first scroll member will cause said wraps to define
moving fluid chambers, the edge of said first wrap sp_a;ed from said
first end plate being in sealing engagement with said second sealing

_surface, the _edge- of said second wrap spacéd from said second end plate
being in sealing engagement with said first sealing surface; ‘l—awl

(d) axially compliant munﬁing means sv.ipported in a fixed position
with respect to said body and connected to said first scfoll member to
permit axial movement of said first scroll membei‘, said mounting means

- being connected to said first scroll member at a point disposec_i
generally at the mid-point bétween the respective pianes of saai.d first_

and secord sealing surfaces.

‘LR O A



9. A scroll-type machine as clainmed in claim1, furthe# conprising stop

i neans for positively limting to a predeterm ned anobunt the axial novenent
,of said first scroll nmenber away from said second _scroII menber. 10. A
scroll-type machine as clainmed in clai wher ei n" sai d predet erm ned
anount is small enough to permt said lne to operate on start-up V\/nen‘

$ at a. maxi myn gi spl gge %ﬁ%" n&&-ﬁ[‘yet bONalhea i1 SE4H 4} tm;?ﬁq% ae‘f&ﬁ" i{" e

inclaim 1 erern s nmeans COI’TpI’I Ses resi

! having a gﬁ%g%%é] JFﬁ-, tfé}{af'%%fab 24 inbv el of@%l@' sl¥istPeELdIqn Of

said el ene |n position wt t0 said body, -each of the
| eg porti Om%nsér%?ﬂtﬂ ﬂ@&eatt&)%egoﬁﬁ@aaec‘éﬁd oflj saganéedonai scronlisménbegai d
first scroll menber.. 12. A scroll-type machine as clainmed in claimll,
wherein said element is formed of spring steel.-13. A scroll-type machine -
as clained-in claim1l, wherein said elenent is forned of generally flat '
spring sted.. Alsicrol 1styps maclyine mactiaimed sincedaimll, | vherednfald WENE said
body is provided with an axially extendl ng post having a general |y flat

transver se meanssif coprectedi to Fedft fFtneerel lcPprherseh @ RINEARNItY PR SPRERENt
ff dt d d A | machi | d_j
ot O nts  sashobt hea aigts W@f@%}%&éﬁf 35, f FYenecefRsked fiEkey o
to th | f Il -t hi

Pl med] o KeRuRtn 318 £58L B s}%&i‘?&%b seEf ng s disposed

substanti al | y bet ween t he pl anes of said

4. A scroll-type m_a_ch:.ne as claimed in claim 1, wherein said mounting /

means comprises a leaf spri.ﬁ_g_ which stretches within its elastic limit

upon normal axial excursions of said first scroll member.

5. A scroll-type machine as claimed in claim 1, wherein said mounting
means comprises slidably engaging abutment surfaces on said bédy and

said first scroll member.

6. A scroll-type machine as claimed in claim 5, wherein one of said |

. abutment surfaces is a pin and the other of said abutment surfaces is a - \J

~ bore slidably receiving said pin.

7. A scroll-type machine as claimed in claim 6, wherein said pin is
édjustably mounted.

8. A scroll-type machine as claimed in claim 6, wherein said pin and

bore are circular in cross-section.
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Zsealing surfaces. 17. A screoll-type machine as clai ned~n claim 14, wherein

:said first scroll member is provided with g Flatively flat nounting

tSurface, said resilient element having a projecting leg portion affixed to

i sai d nounting surface. -18: A’'scroll-type machine:as:clainmed in claim 17

i wher€in said mounting surface lies generally in the plane of said end
surfete. 1F. A %ctrpéfrtxpfp@acrﬂhi@ﬁi afe cdsimedhiineclaim &l funther, CAMPYiSing sstiog

end surface has an édge di sposed general ly perpendicular to said | eg

portion to MeRBF| §9TPeSIHYRIY(ligEting 4ot siveAetermined aPRntntheAxiadr ess. 20.

A scroll-type machine as, ¢lainmed in claim19, further, conpri.ssin
‘relatively "g’HFP‘e‘b"a %2 gb’f)%"e&cﬁ%ltqmé‘@‘ﬁb?aiaﬂa%rﬁ%mcée §%\'1%ﬁel enent .
:21. A scrqllstype nmachine as clainmed in claim20, wherein said gasket has
an edge substantially coincident with said end surface edge. . 22. A
scroll -type machine as clained in claim2l, wherein said gasket is forned
iof arelatively soft netal. 23. A scroll-type nachine as clained in claim
: 14, wher ei nesai Al RirelpRlypeSmdtdlidle idy B2&iMedOin Glasai ¢, eRersi Eage by a stop
“menber, said stop nenber also positively limting the axial novenent of
“said first predetérmined eamoanayisf s 1S @hdugte tonserindt addidnmadirinet to perate
pr edet er muned anount. . A scroll-type machine as clainmed in claiml,
wher ei n sgi ' 7§ ODOSRRISoUP iWhgn saly eataximumedigplgpenentceeRGEdON 25, A
scroll-typ€ nmachine as clained in claim1, wherein said edges of said waps
are slightly concave. 26. A scroll-type.machine as clained in claim?25,
: V\/nerei_.n. saiﬂ.f iisstcrgw- second,seal i nglsurfaces are,f'l iwght I% copgcave.

.

U type machine as ctlaimed in claim erein said mounting
means comprises a resilient element having a generally U-shaped N
configuration in plan, the bight portion of said element being fixed in
éosition with regard to said body, each of the leg portions of said

element being connected adjacent their ends to said first scroll member.

12. A scroll-type machine as claimed in claim 11, wherein said element

is formed of spring steel.

13. A scroll-type machine as claimed in claim 11, wherein said element

is formed of generally flat spring steel.

14. A scroll-type machine as claimed in claim 1, wherein said body is
provided with an éxially extending post having a generally flat.
transverse end surface, said mounting means comprising a resilient

element affixed to said end surface.

N



27. A scroll-type machine s clained in claim26, wherern said edge of
jeach of said waps is generally parallel tgagge seal i'ng surface of the
;scroll nenber to which it is attached. 28. ° scrol | -type machi ne as
iclainmed in claim1, wherein said nounting nmeans conprises a resilient
annul ar ring, the outer periphery of said ring being fixed with respectigﬁ
sai d. body apg, t-:me-si:fwnktgﬁé inm3kRiNe @ ERditheli 110 ABEMA G oMNaIiadsdia ead d
first scroll menber. 29. A scroll-type machine as claimed in claim 28,
wher ei n sai gurfdig 1ed cubEthrafiad)y iinga ghlame. pafallel txctbe [pliappe ofashidie as
3claimed in claim28, wherein said ring has a plurality of apertures

-3t her et hr ougbeaXingnswefzscest he flexibility thereof. 31. A scroll-type
machi ne as clained in claim30, wherein each of said apertures is el ongated
in plan and is disposed at an angle with respect to a |ine ext-ending

s e e L
{nousi ng.ana st pPul 35 d1eeed Biost a1 1P TRH B WRCELERA PG W28 121 T,

I n clain1325e¥ﬂ@§e“ g of said brackets is L-shaped with one leg affixed
fto said housing ngaﬁ e other leg affixed to said first scroll menber. 34.
1A scroll-type machine as clai.ned in claim33, wherein nornal axial novenent
:of said first scroll menber causes said bracket to stretch within its

]

ielastic |inv. A scroll-type machine as claimed ir claim 14, wherein said first
scroll member is provided with a rélétiVely"flat mounting surface, said. \/
resilient element having a projecting leg portion affixed to said

- mounting surface. N

'18." A scroll-type machine as claimed in claim 17, wherein said mounting

surface lies generally in the plane of said end surface.

19. A scroll-type machine as claimed in claim 17, wherein said eﬁd
surface has an edge-disposed generaliy'perpendicular to said leg portion

o facilitate flexing of said element with a minimum of stress. ;;)

20. A scroll-type machine as claimed in claim 19, further comprising a

relatively soft gasket disposed between said end surface and said

element.

21. A scroll-type machine as claimed in claim 20, wherein- said gasket

‘has an edge substantially coincident with said end surface edge.

_—
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235. A scroll-type machine as claimed in claim1, wherein said nounting
:means conprises a plurality of tubular elenents each having a first flange
‘affixed with respect to said bodyand awgigond fl ange connected to said
sfirst scroll menber. 36. A'scroll-type nmachine as-claimed in claim 35,
wher ei n sai g5f1 gn Ll ' Xe[al- 14 loh Z h T ver

pl ane. 37. Qi\' s?’r gﬁ?olﬁygggém%%ﬁﬁﬁge gg % al medﬁ.ll %y%#‘giz%% , é\%\h%r%qﬁ §%is?<§t

it ubul ar el eqBNEsmRl CofC lal STH8VeTY isdkt YmetBced around said first scroll
fmenber. 38. A scroll-type machine as clained in claim37, said tubular

:el ements each include a tubular portion having a center axis disposed
ligeneral ly tangentially with respect to said first scroll nmenber. 39. A
iscrol | -type2@achi sercld-type medhine ebatlaid’dd imhelaim 14aivherein|saideémment s
:are arranged so that they are not parallel to one another. 40. A

iscrol | -t ypeifgheicnan pesaFiemen $aidcrad urfagahdlyed stoni meMbetintSaigd #ems
éconprises a leaf spring. 41. A scroll-type nmachine as:clained in claim40,
jwher ei n sai BEEXSY A4ST ?gééﬁt"te&k’l %Wle%%;%Ft?’?“Pés'B%‘fﬁ"’e{’B %faﬁal%oédfsw §Rott s

gends affi xed to said :‘é‘rst SC n;? machi.ne as

roll er. 42.. A scroll-t)
el ai ned i n PEURSH AURY \BER TS BPTPE, Fran) Y TeRER: F8 BEERteRTNT, S0 1 i 1 ot
iscrol | menmber with its ends being fixed with respect to said body. 43. A
iscrol | -type machine as clained in claim42, wherein said spring is
el ongat ed apg, r gl gétonalyysd matkite a8 dlalled 4h c14inkd!, MerbYRSTBCRI A a8d
claiimed in claim42, wherein Said spring ts elongated and curved in plan.
45. ° A scrobécdrifpeedlithi serfases | vienellightlgl coneede. Wherei n sai d nounti ng

. 25. A scroll-type machine as claimed in claim 1, wherein said edges of

said wraps are slightly concave.

FTOeTIpTINp TaTREY

26. A scroll-type machine as c¢laimed in claim 25, wherein said first

and second sealing surfaces are slightly concave.

27. A scroil-type machine as claiﬁmed in-claim 26, mefein said edge of

“each of séié wraps i's g'eneraiiy péralle.l. to i:he sééling surface of the

i \U'! - scroll member to which it is attached. |

e — . |
28. A scréil-type machine as claimed in claim .l,. Qherein said mﬁnting
means comprises a resilient annular ring, the outer periphery of said
ring being fixed with respect to said bociy and the inner periphery of

said ring being connected to said first scroll member.

-
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means includes a plurality<of balls each disposed in a-pair of opposed

axi ally di sposed grooves, one of said grooves being fixed with respect to

sai d body and the other of said grooves being fixed with respect to said

first scroll nmenber. 46. A scroll-type gggne as claimed in claimd45,

‘wherein said one of said grooves is disp in a ring menber surroundi n@

said first gcragfl H¢ jouol 5 £ ' i cprast LLO: OF Lo
25¢" A scHBITRpe SRUMAIAL N8 IR gﬁ_@gﬂa 85 Lhenad LILPLIRL 40

| oad said balls in sai ooves. A’scro pe ne as clai
claim1, weghsdd czakgkifgUStddld Means includes a plurality of rollers each

di sposed in a pair of opposed axially disposed grooves, one of said grooves -

being fixed with respect to said body and the other of said grooves being
fixed with respect to said first scroll nenber. 48. A scroll-type

machi ne as 30l aiArsdroll-type mathine \d@secbaimedain claémol8 s whersinosaixd riing has

di sposed in a ring nenber surrounding said first scroll nenber, said ring
nmenber bei AgPParadd k¥ Lfc aPprtuwie§ctharetherughs e dincoesss $henflexibibityoves. 49.
A scroll-type machine as clained in claim1, wherein said nounting nmeans
conpri ses eredfst two axi al | y extendi ng guide surfaces fixed with respect
to said body, nmeans defining abuting surfaces fixed with respect to said
first scroll nmenber and engagi ng said guide surfaces, respectively, and

bi asi ng negps ' 53 Lk uyg Entg . e AT id j de
suraces. 55 A SR AT TULLID SHELEGRR LD ATORE RN Rlot Bedeti,

gui de surf geesuales {4 W1oAgskdRcs piasi ahd Wsl GYGNdEE - ab bn @ Qitn iéBBect
-machine as ¢clained in claim49, wherein said guide surfaces are disposed at -
positions @8 sadnheesxtdPaihg aRodtaFdi daddedly from said axes. N

32, A Scrolthype machine as claimed in claim 1, wherein said machine
is disposed within a housing, said mounting means comprising a plurality
| of resilient brackets connected between said housing and said first

scroll 'member .'

33. A scroll-type machine as claimed in <_:1ai'm 32, vherein each of said

brackets_ is I.r-sbaped with one leg affixed to Said housing and the other

-

. leg affixed to said first scroll member. | o .

34. A scroll-type machine as claimed in claim 33, wherein normal axial
'movement of said f£irst scroll member causes said bracket to stretch

within its elastic limit.

A



:52. A scroll-type machine~as claimed in claimb51, wher&in said biasing

i means exerts a force in a direction Lying on a |ine which bisects said

gui de surfaces. 53. - A scroll-type machine as clained in any preceding
3claim wherein a b|a5|ng neans is provided for axially biasing the first

i scrokl nenber towards thei‘'second scroll nmber, sai d bi asi ng nmeans bei ng

3 opekable by fluid under pressure. 54. ‘?@ggcroll-type machine as clained in
claim53, wherein-said nachlne is a conpressor for punping a fluid froma

J55. W Ser o B ek ol S é&%’%ﬁ*ﬂgmg’?&?ﬁﬁé%ﬁ B’?Eé*‘*ﬁ%

”eans IS ongdal Corpribbsiadp E’&Sai ' uﬂg;?%a ga@ﬂ@r&%ﬁoﬁ v firs
scroll-type nachine é{s clarnme Slgg'cﬁ i'm erein sad a{)ressurl sed fluid

is at said f1ehgeiafEliedivitnCrsEREEs SV s8id Hoay MhdPBes&ionE. £fahge donnected
scrol | -type machine as clained in55, wherein said pressurised-fluid is at a.-

jpressure mtcmsaﬁdllmetssamnehabevely hi gh conpressor discharge pressure
and sai d suction pressure. 58. A scroll-type machine as clainmed in claim
55, 56 or 57, further conprising a first cylinder chanber nmounted in a

fixed position with respect to said body, and a first piston connected to
isaid first ¥oer &IW%ﬁmsﬁﬁlﬂﬁrﬁ céPk‘P@nlBe‘Flﬁémsﬁ'd&’B?EFW 83t Fdangessai d

: first cyli nderd:.sposed in a generally. honzontal transverse plane.

N 37. A scroll-type machine as claimed in claim 35, wherein said tubular

elements are circumferentially spaced around said first. scroll member.

»

38. A scroll-type machine as claimed in claim 37, said tubular elements
~each include a tubular portion having a center axis disposed generally

tangentially with respect to said first scroll member.

39. A scroll-type machine as claimed in claim 38, wherein said tubular

elements' are er_range_d so that they are not parallel to one another.

40. A scroll-type machine as claimed in claim 1, wherein said mounting

- means eomprises a leaf spring.

"41. A scroll-type machine as claimed in claim 40, wherein said spring
~1s centrally fixed with respect to said body with its ends affixed to

said first scroll member.

-—
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chanmber for novement with respect thereto in a direction substantially
parallel to said axis, satd biasing nmeans including f€ans for supplying

nmounted in a fixed position with respe sai d body, and a second plsto

. .connect ed ag said first scroll nenber, said second . piston being slidably

- pressurlse u supp

STV T OV C Y

: di sposed i salAdsg"eQ,l EYRS) MRS éﬁa‘ﬁ’@éf“e@d” FHIEMEAr Wharsir ssaldcepningr et o

{in adirecti b tantial ly, paral to said axi.s, sai.d .biasing neans

: includi ng ysﬁ%%’l’ﬁdnﬁg '%"eﬁc’fcf | ETRET Wi &8 oepdscheinsder

¢ chanber. I f¥§? clainmed in claim59 wherein the
EQZES Ied one 'said cylinder chanbers is at said

relatively high conpressor dlscharge pressure and the pressurlsed fluid

'i supplied to the other of said cylinder chanbers is at a pressure

i nt er medi ad®, sai sercahatypee michin@h as QIR ASS Gin 615%&!29%&%%&&6&5}9}15 gid
suction pressure. 61. A scroll-type nachine as clainmed in claimb59 whérein

. the pressuis sddnfjatecdasdimelacively sttdight saplasyl i nder chanbers is at a

pressure internediate said relatively high conpressor discharge pressure
and sai.d suction pressure. 62. A scroll-type nmachine as clained in any one

of clains 59 to 61, wherein said cylinder_ chanbers and pi stons
44, A scroll-type machine as claimed in claim 42, wherein said spring

is elongated and curved in plan.

45. A scroll-type machine as claimed. in claim 1, wherein said mounting
" means includes a plurality of balls each disposed in a pair of opposed
axially disposed grooves, one of said grooves being fixed with respect
to said quy-andxfhe other of said grooves being fixed with respect to

said first scroll member.

46.. A scroll-type machine as claimed in claim 45, wherein said one of
said grooves is disposed in a ring memberisurrounding said first scroll
, member, said ring member being prestressed in order to load said balls

.in said grooves.

47. A scrbll-type machine as_claimed_in claim 1, wherein said mounting
means includes a plurality of rollers each disposed in a pair of opposed
axially disposed grooves, one of said grooves being fixed with respect
to said body and the other of said grooves being fixed with re;peét to
said first scroll member.

| R

é'pressurlsed fluid to said first cylinder chanber. 59.. A scroll-type nachine
" as claimed in claimb58, further conprlégigoa second cyli nder chanber

o
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are generally concentric with respect to one another, gaid cylinder
chanbers being defined by a stepped cylinder wall having two different
inside dianmeters, said second piston being defined by an annul ar shoul der
ion said first piston, said first piston being surrounded by the snaller
fdiaﬁgger portion of said cylinder wall, @ﬁ second pi ston being surrounded
oy tHe | arger- dianmeter portion of said c?ﬁ? der wall. 63. A scroll-type
jmachi ne as aBai Medcrol ICtepenn@nind g8 eRAMRIaH i Qirk 42, MReiMNGNA! She of
joressurised fluid at said relatively high conpressor discharge pressure is
isuppl i ed tosadddrbves isydispdeed daabring fdnmbed sarundingSai@firee s&o1l
qclainmed in claim1, conprising: (a) a notor; (b) a crankshaft rotatable by
isai d notor DBWRRY aseifbyingtienbey bedngimestressed (i )ordes cur teadfsaidhrdlcets ng
oil; (d) , means defining a first circular . cylindrical axial bore in said
ssecond scroPP $AIFp8FOOVEEY a drive bushing journalled in saidifirst bore
iand having a second cylindrical axial bore therethrough; (f) a crank pin on
sai d crankshaft drivingly disposed in said-second bore whereby rotation of
3sai d crankshgft aw a L se Secrold nher, tqQ nmove in.an orhita
ipath; (9g) ?rgléngm%é#?lgi eri a?@%ﬁ ggg& ;?}g?‘ggié" Eﬁaﬁﬂd vherdin sl mounting
'means comprises at least two axially extending guide surfaces fixed with

LERY

respeét to said body, means defining abuting surfaces fixed with respect

to said first scroll member and engéging said guide surfaces,

C

respectively, and biasing means urging said abuting surfaces into

A4

. engagement with said guide surfaces.

.,.,........ .
S T L LULLL UL S b - crare s arae o

0. A scroll-type machine as claimed in claim 49, wherein said guide

TDLO AN N

surfaces are flat and face radially inwardly.

-81. A scroll-type machine as claimed in claim 49, wherein said gquide -

sgrfaces are disposed at positions 90 degrees apart about said axes.

N i 52. A scroll-type machine as claimed in claim 51, wherein said biasing -
means exerts a_fo:ce in a direction lying 6n a line which bisects said

guide surfaces.

3. T e d it v e e eie iRttt
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shaft for delivering lubricating oil fromsaid oil source to the top of
said crank pin, fromwhich it is thrown outwardly by centrifugal force upon
-rotation of said crankshaft; and (h) means defining a recess in the top of
sai d bushing for collecting said thromn.lubricating oil- so that it can flow
into said first and second bores for lubricating purposes. 65. A a
scrol | -type machi ne as cl ained in/64, mhé%e sai d bushing has a fl at R
surface on the outside thereof defining an oil flow space between said
bushing and first b&Be, 2aiscrall-styne MachinemRrclained #ntAN¥aid recess.

o LR e, i i oy o
" sal
'scrolI-typeaﬁééﬂﬂﬁéb&§ﬁﬂﬂﬂlﬁﬁf4§F§9¥%rWQﬁ¥ %é%& aFﬁesﬁﬁgaﬂaBgFE°1§

non- ci r cul apembed', 0 Baite Hilawialy mﬁnsgmanq)rnpwwybgnfbuhdf undegpace is
defined between sajd bushing and crank pin, said |ast-nentioned space being
~in comuni cREBEFWRSh said recess. 68. A scroll-type nachitlwas clained in

claim67, wherein s&4d sdcamurdidk<type geachine yasvalainedhipg53nd said
crank pin I§, g,g'g% & nfofetl e dﬂs%ﬂ %P&ssof\ f&f%umbiﬁé aa@iluaa as
P e secopn

clainmed in rein sal ore and crank E
flat surf&@@ @1nﬁlaﬁﬁﬁf¥¥1 rﬁ#ﬁ %ﬁ?rPEﬁﬁﬁ%ﬁ%t fera elatlvely igh

dlscharge pressure. : _ cbtm
'55. A scroll-type machlne as’ clalmed 1n/54,
wherein said b1asxng means is operable by fluid.- pressurlsed |
by said compressor. ' - claim S‘j
_ . 56. A scroll—type machlne as clalmed 1n155,
wherein said pressurlsed.flulc is at said relatively high
compressor discharge pressure. Clatm
57. A. scroll-type machlne as clalmed 1n/55,
wherein sa1d pressurlsed fluid is at a pressure
intermediate sald relatlvely hlgh compressor dlscharge
pressure and said suction pressure. clatva
58. A scroll-type machlne as clalmed 1n[55 ‘56 or
57, further comprising a flrst cyllnder chamber mounted in
‘a fixed p051t10n with respect to said body, and a first
piston connected to said first scroll member, said first
plston belng slldably dlsposed in sald flrst cylinder N
chamber for movement with respect thereto in a direction '
substantlally parallel to said’ ax1s,'sa1d b1a51ng means
including means for supplying pressurised fluid to said
first cylinder chamber. clawm
| 59. A scroll-type machine as claimed in/s5s,
further comprising a second cylinder chamber mounted in e'”
fixed position with respect to said body, and a second

piston connected to said first scroll member, said second

piston being slidably disposed in said second cylinder

chamber for movement with respect thereto in a direction
~ substantially parallel to said axis, said biasing means

* c L [ ] S *




‘70. A scroll-type nmachine as clained in claim64, wherein said recess is a
groove in the top surface of said bushing extendi ng between said second
.bore and the outer surface thereof. 71. A scroll-type nmachine as clained in
64, wherein the angul ar. position of said recess with respect to that of

sai ¢“vil feed passage is slightly |agging E;rj:he direction of rotation of
sai e~€trankshaft. 72. A scroll-type machine &s clained in any one of cl ai s
64 to 71, further conprising an oil Eunp di sposed ;in the | ower portion of
sai d shaft, teeludingsmeans EernguBRlyingspresenrikedh fduid somsaid

di sposed, sa¢gcayapc§ypﬁagtnghgﬂgéfcat|on oi | fron1sa|d sunpcb sai d oi
feed passage upon rotlatiop of s A scr -ty qp I ne as

claimed in claiml1, ereﬁns§593i5589eh9§cﬁ§ﬁﬁrF?oﬁ ﬁﬂpeﬁ P§A§@nerally
circularzﬂxuheréfnnahélpEessusxseddflui&hsnppmdéddtbgoﬁéﬂﬁ&tkaﬁbdham

merber v t h CrkpideF) SHERbLRY 18" 8L 28%h FRYEEHIR1Q niBhicPRERADEC |y

di amet ri cal |discharge pressunguandntheupressurasedafduliddguppl)iedmdans

defining ge”ﬁﬁéjﬁﬁhgfaa?tééiél5Y1§h&gﬁeg ﬁPQEQ QQUEEEQtP§%EE%g%§ on said
I er rst t

second scro arrang g to said ment
surfaces, (3yntermediatersaiy H?%ﬁﬁégﬁlxnh ghr cPPRYeREREcAlgeharae v

surrounmln;p@@g@@récuharsagdysnetibﬁnprébguraner perlpheral %Pﬁface of
said ring nenber bEIgf Ci rcg aé n con urat1o
ar ¥P

opposi te ends circul sSGFS FalipeeL Fh@scgﬂPF Fndé Vature of
said arcs baﬂngreﬁnceueapnessarpsedefkuﬁﬂnsdpplsednte,bahh ol shiidel y

~ cylinder chambers is at a pressure intermediate said
relatively high compressor discharge pressure and said
suction pressure. _

62. A scroll-type machine as claimed in any one of
claims 59 to 61,'wherein said cylinder chambers and pistons
are generally concentric with respect'to one another, said
cylinder chambers being defined by a stepped cylinder wall
having two different inside diameters, said second piston
being defined by an annular shoulder on said first piston,
said first piston being surrounded by the smaller diameter
portion of said ¢ylinder wall, said second piston being
surrounded by the larger diameter portion of said cylinder

\_s - wall. ' _ : claiin

63. A scroll-type machine as claimed 1n/62, when
appendant to claim 60, wherein pressurised fluid at said
relatively high compressor discharge pressure is supplied
to said first cylinder chamber.

64. A scroll-type machine as claimed in claim 1,
comprising:

(a) a motor;

(b) a crankshaft rotatable by said motor about a
‘substantially vertical axis;

| (c) . a source of lubricating oil;
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strai ght portions connecting said arcs, (4) a first pair of keys on one
face of said ring nenber in linear sliding engagenent with said first

abut mrent surfaces, and (5) a second pair of keys on the opposite face
of said ring menmber in linear sliding engagenent w th said second abut ment
surfaces. 74." A scroll-type machi ne as cl din claim73 wherein said

. radius is equal to that of said circul ac dgégﬁportlon plus a predetern1ﬁ36
m ni mal clearance. .75. A scroll-type nmachine as clainmed in claim74,

| \t/\/ﬂergl n S?I d predete d1)1 nﬁtciibafh§td?élﬁﬁniﬁglﬂ mﬁlsteeireulgeneyahhmrﬁa:raal lel to
e di aneter | J st _abut nent are aligned. 76. A
_scroll-typeqﬁ%ﬁﬁﬁh? FRCUWA RFTD g %ggaﬁhereln sai d circul ar
b?)dé polrt ion defi nes(ea) f Iatdrimsbeshknqhjqurnbkhedngnssaﬁdcélmstsénqrebody
slidingly s I 7 chi ne
Léﬂ'f&). Hadih a%ds?c?&?&'dsgfiﬂé#%ggfbsﬁlai bot§ SE thy m h"’;a

as clainmed inany on wherel n sai
di stance is equal tcifhmcﬁaQ#@Dbrh#%a?nr%ﬂiﬁSCEFn§§h§f§eé€Hﬂl§6ﬂM I nenber

78. A scrold ?Gsem'%@%&&awow Ghérgb§3ro%€'i6hno$als61fd rst
al i gned abutne urfaces are a

on di anet ri 3Rk %ﬁﬁﬁﬁnY%gsl?E%s fs§é$dsé$gég §§r°&i F@%?dﬁggd°wgéﬁgﬁzegs
clainmed in i arBifcal path. c
_ (g) means deflnlng an oil feed passage in said
shaft for delivering lubrlcatlng o0il from said oil source
to the top of said crank pln, from which it is thrown o )
outwardly by centrlfugal force upon rotatlon of sald
crankshaft; and - _ ' T '

(h) means deflnlng a recess in the top of said
bushing for collecting said thrown lubricating oil so that
it can flow into said first and second bores for
lubrlcatlng purposes. _ C f" o oﬁum

- 65. A scroll-type machlne as clalmed 1n/64,
wherein sa1d bushlng has a flat surface on the outside

" thereof defining an oil flow space between said bushing and
first bore, said oil flow'spaCe_communicating'With said

recess. L{mm

66. A scroll—type machine as claimed 1nl65, _
wherein said flat surface extends ax1a11y from the bottom -/
to the top of said bushing. o  clawn

'67. A scroll-type machine aS'olaihed'inioﬁ, |
wherein said second bore is non-circular in cross-sectional
cohfiguration, whereby-an o0il flow space is defined between

' Said'bushing_and crank .pin, said last-mentioned space being
in communication with said recess. 7 el |

68. A scroll-type machine as claimed 1n[§7,
'whereln said second bore is generally oval 1n shape and
said crank pin is generally circular in- ‘shape. Cj“w“

69. .A SCroll-type'maohine as'c1aimed"in1§8,
wherein said second bore and crank pin each have a flat

Lok [ L M S *



‘Wherein said second al i gned abutnent surfaces are a pair of radial slots in
said scroll nenber disposed on dianetrically opposite sides of said axis.
.80. A scroll-type machine as clainmed in claim1, wherein a portion of said
first sealingsurface di.-sposed between opposed flanks of said first wap is
axiiily stepped in configuration, to defigggg slightly concave surface, and
a postion of said second sealing surface gosed between opposed flanks of
said second wap is axially, stepped in configuration to define a slightly
concave surf%ﬁ%égce in @uivingcengagemeptovithypber pop§hesaprassor as

claimed in claiml, $orthgrs6p8PILEyPE: mh8hiAeN8EMBL A meACN /&aying a fluid
I nl et port tQ;oqgf the.&all thergof; %bé means ggflglng a _compressor fluid -
inl et spaced TR FUANFEEEHBr 15 cYTAOBS! LRe R FRRISPTTELEY OIh&R1G 1
overlyi ng r éwshimghepténd ingdbetveenpsaldoseconddbbetfl haddeheniongeapeni ngs

above and b | diqyl port, said | ower opening acting as a drain for
oil entrai n:é [ n&l?éd%}%g#?%lfﬂ whi ch separates upon i npi ngement fasat h sai d

baffle; and (d) a'plbxtioAn%ﬂp@llthPﬁgmﬁgaiaeaysonéaémeddéﬂMﬁHng an
Tt v PG RoCRatenAL LS OIS Rt begihd YEBN fARBALRG
fluid into Ehat of said oil feed passage 1is slightly lagging in the
direction of rotation of said crankshaft. |
72. A scroll-type machine as claimed in any one of
claims 64 to 71, further comprising an oil pump disposed in
the lower portion of said shaft, said oil source being an
oil sump'in which said pump is disposed, said pump
supplying lubrication oil from said sump to said oil feed
passage upon rotation of said shaft. éhdm |
| 73. A scroll-type machine as claimed inLl, wherein
said body has a portion which is generally circular about
the machine axis, and further including cbmpact oldham
coupling means for preventing rotational movement of said
second scroll member with respect to said body, comprising:
(1) means defining generally diametrically aligned
first abutment surfaces on said body;
(2) means defining generally diametrically aligned -
W . 'second abutment surfaces on said second scroll member,
- “afranged at right angles to said first abutment surfaces,
(3) a transversely diSposéd'annular ring member
generally surrounding said circular body portion, the inner
peripheral surface of said'ring'mémber being non-circular
in configuration, comprising at opposite ends circular arcs
of equal radius, the centres of curvature of said arcs
being spaced apart'a predetermined distance, and relatively
straight portions. connecting said arcs;
' " (4) a first pair of keys on one face of said ring
member in linear sliding engagement with said first
abutment surfaces, and '

e
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conpressor inlet. 82. A hernetic scroll-type fluid conpressor as cl ai ned in
claim8l, wherein said passageway is in part defined by said plastic nenber

and in part by said shell. 83. A hernetic scroll-type fluid conpressor as
clainmed in claim8l, wherein said upper and | ower openings are defined
between said baffle and said shell. .84. A hernetic scroll-type fluid = =
conpressor as claimed in claim81, further,conprising a flexible tab for*
on said plastic nmenber and an abutnent sur i nsi de said shell, said tab
bei ng stressed agalnst sai'd abutment surface-to urge sai d- menber into '
proper position. () scropPePRfe PAdEhOfe keyscion PRI R 1faGme? i n

sai d axiall YSémTDriﬂ@tméﬁBérl Bf MEABSrCRTHHINGS ehddqunidite wingl |d£M strap
having a first $kﬁt|on su gorte ina fixed position with respect to said

body and a sRRTPRAAPEFBRNECRHEEREESro said first scrol| nmenbl@rto permit
axi al novenent of savd f i Asscrolartypermachife as:cmaﬂmed mmphlne as

claimed in %}?%Pé &' £hA1G8! ‘isslagrﬁﬁrll to- %Cto%d Ween ﬁipgl |

menber p0|n .dr sposed-gen
respective pp%'esompkusdafpre@e&ﬁm@ednmlmaln@mnm CWM :

scroll-type machi ne p§, clﬂlgagolm-gyﬁbnhgéﬁwa@r@§1dyyf$éarfa)7@ connect ed
Lo SR d T TS inafin' saTd predotdrhinda F12R3neE 112 'fire! é“othe plane
of the P! e ir ion
B ‘_generally parallel to the dlameter-on whlch said first
| abutment surfaces are allgned. L _ Clacn,
76. A scroll-type macblne as clalmed 1n/74 or 75, .-\o)
whereln sa1d clrcular body portlon deflnes a flat
'transverse thrust bearlng surface on sa1d body slidlngly
supportlng sald second scroll member._ _ S
; 77. A scroll—type machlne as'clalmed in any one of
_clalms 73 to 76, whereln sald predetermlned dlstance is
equal to twice the orb1ta1 radlus of said second scroll
_member.._ S o  claim
| 78. A scroll-type machlne as claimed. 1nk73,'
whereln sa1d flrst allgned abutment surfaces are a pair of
radial slots in sa1d body dlsposed on dlametrlcally
.oppos1te s1des of sald axis.
79. A scroll-type machlne as clalmed 1n clalm 73,

' __whereln sald second allgned abutment surfaces are a pair of
~ radial slots 1n sald scroll member dlsposed on
.dlametrlcally oppos1te sides of sa1d ax1s.__ .

_l 80. A scroll-type machlne as clalmed in clalm 1,

| whereln a portlon of sa1d f1rst seallng surface dlsposed

'between opposed flanks of sa1d flrst wrap 1s axlally
stepped in configuration to deflne a sllghtly concave
surface, and a portlon of said second seallng surface
nlsposed between opposed flanks of sa1d second wrap is
ax1ally stepped in conflguratlon to deflne a sllghtly
concave surface.
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“tipping npnent on said first across member. 88. A scroll-type machine as
claimed in claim85, wherein said strap |lies substantially in a flat plane
.di sposed perpendicular to the axis of orbital novenent of said second
scroll menmber. 89. A scroll-type nachine as clained in claim85, wherein
sai ¢-mount i ng nmeans conprises a plurality ,of,said straps. -90. A
scros¥-type machine as clainmed in clain184ﬂ-hherein said straps are
circunferentially spaced around said first scroll_nenber. 91. A

scrol | -type nachi ne 8%-cl & hesmekic| scrold3 -typer dilkiidaicompressogt @et ches
wthinits héal ¥ NnqNO0 i LS@Ns of said first scrol
menber . 92.6&%?§%€%IFﬁ1$%gﬁﬁaé iEggggaﬁlgkﬁgg?gﬁﬁgﬁainy85“ wherein said
mounting means conpr{8s & BgrpeSicsghgld: haydng gpdduddodndgfodart si des
of said firsthBéetughl thenkall th8deofh scroll-type machine as clainmed in

ccrol| menber ovar d(Bh neshd Bo2FEAR A ApmPLeBack ALBIdnigy, spdcea
conprising: fuom saig¢l indlet phxbier, .(2) a.piston slidably disposed in
said cylinder chambege]oraBYPFRA! ateilelPEBOEh NSHENT iR Byll1gAS "
substantial |l y parall to sald ,axes, one of sald piston and cylinder
chanber bei fgehatherahin forpaid ppieti Bﬁrmpn.régéécbatfélga%fti@dm_the
other of saidp@hshgs apeveyhhadpelshashss hanee perpsChadal Qowaid first
scroll nenbeéﬁegfgg agtinq as a drain for oil entrained in inlet fluid
. which separates upon impingement with said baffle; and
~ (d) a plastic member having means at one end
-defining an axially extending passageway in communication
with said upper opening for receiving inlet fluid and means
at the opposite end for directing inlet fluid into said
compressor inlet. |
82. A hermetic scrollétype'fluid compressor as
claimed in claim 81, wherein said passageway is in part
defined by said plastic member and in part by said shell.
83. A hermetic scroll-type fluid compressor as
" claimed in claim 81, wherein said upper and lower openings
.are defined between said baffle and said shell.
84. A hermetic scroll-type fluid compressor as
\_J -~ claimed in claim 81, further comprising a flexible tab .

- formed on said plastic member and an abutment surface
inside said shell, said tab being stressed against said
abutment surface to urge said member into proper position.

85. A scroll-type machine as claimed in claim 1,

. wherein said axially compliant mounting means comprises a
flexible resilient strap having a first portion supported
in a fixed position with respect to said body and a second
portion connected to said first scroll member to permit
axial movement of said first scroll member.

86. A scroll-type machine as claimed in claim 85,

wherein said strap is connected to saiad first scroll member

A



(3) neans for supplying pressurised fluid to said cylinder chanber to bias
said first scroll menber towards said second scroll nenber. 94. A
scroll-type nmachine as clainmed in claim93, wherein said machine is a
conpressor for punping a fluid froma relatively | Ow suction pressure to a
relatively high discharge pressure. 95. A | -type machi ne ‘as clainequp
claim94, further conpri5|ng nmeans deflnlﬂz:z_generally transversely

ext endi ng passage.throu the respective side walls of said piston and

cylinder chafbe. peingo FP@@@ senerddy fatyitheimifpobnigdoeteesnr ther om

sai d CO”DVes?éépeéﬂivé“pi&h@sarofe|s%ifd3rfeirr§tSeﬁﬁi shahas esebeingen said |
pi ston and C%ﬁfgder chanber on aX|aIIy opposite sides of said chanber. 96. A

scrol | -type PRESas claimed in claim95, further conprising neans for
communi cat i ng pressuBVsedAf@am&hﬂétypaWNHnnxhér&s*&&aﬁﬁéa ﬁﬂidldiﬁcbatge

Cai d scrol | WBAKeHD BByA mRrSESYS” dededthelf dn TG £ 0P SrSpElmeRBefs m
93, wherein 8tid pylintddisposedesubstantiitaddy nim theqelamsiof othei t h
respect to sgigg gyméﬁgn%a @édefffggxgyg?gga dbsi d first scroll

member. 98. A | -type_machi né constructed and arranged to operate
substantial I'y as her 8Bn dBs&cnedd hvRe machiag as ckadmed in|eieint s, in

t he acconpanyhagedhavhigs strap lies substantially in a £lat plane
dlsposed perpendlcular to the axis of orbital movement of.
said second scroll member.. . o _ _

89. A_scrcll-typejmachine as_claimed in claim 85, \5)
wherein said mounting means comprises a plurality of said
‘straps. - C R . |
- 90. . A scroll-type machlne as clalmed in claim 89,
'wherein said straps are c1rcumferentia11y spaced around
. said first scroll member. .

91. A scroll-type machlne as clalmed in claim 85,

_ whereln sald strap stretches within 1ts elastlc limit upon

normal ax1al excur51ons_of said flrst scroll member.

92. A scroll—typefmachihe as claimed in claim 85,:
wherein said'mounting means comprises a pair of said straps
.disposed on-oppositegsides of said first scroll member.

93.° A scroll-type machine as claimed in claim 1, o
further including b1a51ng means for axially biasing said '
. first. scroll member toward said second scroll member, said

b1a51ng means comprlslng' _ .
(1) a cylinder chamber, . . _

- . .- (2) a piston slidably disposed in said cylinder
chamber for movement with respect thereto in a direction
substantially parallel to saidpaxes,fone.of-said'piston and
cylinder chamber being mounted in a fixed position with

 respect to said body, the other of said piston and cylinder
chamber being connected to said first scroll member, and |

[T



=2

(3) méans for supplying pressurised fluid to said
cylinder chamber to bias said first scroll member towards
said second scroll member. '

94. A scroll-type machine as claimed in claim 923,
wherein said machine is a compressor for pumping a fluid
from a relatively low suction pressure to a relatively high
discharge pressure.

95. A scroll-type machine as claimed in claim 94,
further comprising means defining a generally transversely
extending passage through the respective side walls of said
piston and cylinder chamber for communicating pumped fluid
at discharge pressure from said compressor, and an annular
elastomeric seal disposed between said piston and cylinder
chamber - on axially opposite sides of said chamber.

96. A scroll-type machine as claimed in claim 95,
further comprising means for communicating pressurised
fluid at a pressure intermediate said discharge pressure
and said suction pressure to the head end of said piston to
bias said scroll members together.

97. A scroll-type machine as claimed in claim 93,
wherein said cylinder chamber is mounted in a fixed
position with respect to said body and said piston is
connected to said first scroll member. '

98. A scroll-type machine constructed and arranged

to operate substantially as herein described with reference

to and as illustrated in the accompanying drawings.
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