SCROLL COVWPRESSCRS This invention generally pertains to scroll

conpressors. In a typical scroll conpression apparatus, two 5 N QQO‘( Og
interfitting involute scrollw.aps are provided for, formng a plurality of _
chanbers noving fromthe rad outer ends & the scioll waps to the

radi al inner ends of the scroll waps. The chanbers are forned by a ﬁ
plurality of nmoving |ine contacts giyrhias HeRHRaERS O the flanks of%
the scroll wap elenents, with the tip of each respective scroll wap
elenment in sliding engagenent with the end plate of the opposing scroll

Cerorl wrap, causi ngiRe JavantiSFD LY b RGH 49, Soarh

exterior end intosyhhedsEbpid i s drawn and conpressed as the chanber grows
smaller in volunme toward the centre of the scroll waps. The conpressed
fluid is then discharged ahrepsical seeoldr ngégéiynd'hg satug) atwbeast
one 20 of the end plates of the scroll waps. Each chanber therefore
di schargess a pul sgnbér£itpingsdnhvdllite soebllihairapse aréppirovidedpeessed
fluid fromthe scroll apparatus is pulsating in manner. However, in order
to maintain the dbsrming2®d plurabpitysof cliatbers mndweing sfreonitice traadiahd
end pl.ates of 2 : :
P outer ends of the scroll wraps to the radial inner

ends of the scroll wraps. The chambers are formed by
a plurality of moving line contacts generated between
% 10 the flanks of the scroll wrap elements, with the tip 5
of each respective scroll wrap element in sliding
engagement w:l.th the end plate of the opposing scroll
element. In operation', one scroll wrap orbits with
respect to the other scroll wrap, causing the
15 formation of a chamber at the radial exterior end into
which fluid is drawn and compressed as the chamber-
grows smaller in volume toward the centre of the
scroll wraps. The compfessed fluid is then discharged
through an aperture centrally dispos'ed in at least one
20 of the end plates of the scroll wraps'. Each chamber |
therefore discharges a pulse of compressed fluid, such
thaf the output of compressed fluid from the scroll
apparatus is pulsating in manner. |
However, in order to maintain the desired

25 pressure between the respective tips and end plates of



the scroll waps to mnimze | eakage therebetween, it has been found
fluid at discharge pressure to act upon at |east one of
the scroll wap end plates on the side opposite fromthe scroll wap. 5
The area™to which the discharge pressure quig is applied generally

determwes the pressure applied to the scroll "wap tips. It has been found

difficul't to maintagget Eéréﬂgr %ékﬁt LoPhSRIHiSel 8akAguethatbBBEwean, it
he ?I %o

desirable to apply

di scharge 10

pressure.

scharge pressure varies In responsé

varying | oad condi t h@ss belen! Fousis iquB irapte oto tAp B¢ £1hid OFR" a§§bﬁarge

apparatus is used.

experi enced by the pbessurestooldct upu eftsi Deastapmeé abfISthé Ssckbel Wrapy

For exanple, in a refrigeration systemthe |oa

of refrigerant fluid to be conpressed. This flow varies in response to
envi ronnent al t enpeendupdatesngnsthepsidenoppobitehfromnthesscroidd wrap.

evaporator, changes in refrigerant flow rate through the expansion valve,
20 chanBes i n The raxea gtpawhichythemdissharger puagsvreertIuid ois.

Furthernore, it is also desirable to mninm ze the effects of the occasi onal

fluctuations in the2BRéie8ngppesaddy setarm

the 25 suction pressure_of the fluid is relatively higher or |ower,

woul d be desirable

10

eoBr&EP 1,wERPr E4B8ndi ng
It has been found difficult to maintain the

appropriate pressure dué to variations in discharge
pressure. |
The discharge preésure varies in réé’ponse to

varyinglload conditions of the'sYstem in which the

scroll compréssion apparatus is used. For example, in

15
U 20

25

a réfrigeration system the load experienced by the
scroll compression apparatus . is the flow of
refrigerant fluid to be compressed. This flow varies
in response to eﬁvironméntal temperature changes

experienced by the condenser and evaporator, changes

in refrigerant flow rate thrbugh the expansion valve,

imes the presywe capplied tRen

it

changes in the refrigeration system controller and

other factors.

Furthermore, it is also desirable to minimize the
effects of the oééasional fluctuations in the suction
pressure of the flﬁid to be compreSééd. When the
éuction pressure of the fluid is relatively highér or

lower, it would be désirable.to obtain'a corresponding



3 slight conpensatory increase or reduction in the pressure exerted
between the scrolls. Typically, no provision is nade for these
fluctuations. The present invention provides a scroll 5 .
conpressor conprising: a first scroll nerer having an end plate and an

upst andi ng invol yte wap di sposed on,said end plate, said first scroll
menber end pl ad hEPRPRDBAECRY o 1BFTeRSRycOBpeFedRetion in the w=y”

second scrol | penber._having .an. en | at e_and _an standj ng involute wap

di sposed on saP&ﬁﬁﬁ?ﬁﬁiﬁﬁé#?ﬁdfﬁégﬁ§%ﬂv § §ﬁ§833ﬁ9ntqhﬁgﬁ4i;%iLR%tanding

~involute wap g??ﬁ Is I fﬁ#ﬁgﬁ' egul ati on chanber
arranged such 9%33’& 1§_t n}%ﬁ&eﬁ?g fTu cfp%‘gésﬁ?%y{%ééréi n-acts upon said
first scroll end pl t opPlegental dihis r ol ] t oyar | second

scrol |l menber, sai dq‘c!ixféschgrége -'gperttjjir’e&% iég‘i d #fgg{i@é%r o%van%réﬁdrﬁénd :

pl ate psovi di NngompRéseRF dbnpiiisihg:0 sai d chanber; and 20 a

pressure regulation devicce responsive to suction and discharge pressure

for adjusting the flao@ixestaseirodl menbair Wavimpiah RS Platd egid ain on
chanber for regulating fluid pressure in said pressure regulating chanber.

25 Thpstandimg: invplutie orajevdisposgdconpsadd and gilatdavi ng a
portion novably disposed in said
said first scroll member end plate further including
a discharge aperture;
10 - a second scroll member having an end plate and an
'upstanding involute wrap disposed on said end'plaﬁe _ é}
for interleaving engagement  wiﬁh said upstanding
involute wrap of said first scroll member;
é.pressure regulation,chaﬁber arranged such that,
15 in use, fluid pressure therein acts upon said first
scroll end plate to bias said first scroll member
toward said second scroll member, said discharge
aperture of said first scroll member end plate
providing flcw communication to said chémbe;; and
20 a pressure regulation device responsive to
suction and discharge preséuré fdr adjusting'the flow |
area of an outlet from said pressure regulation
chamber for regulating fluid pressure in said pressure
regulating chamber.

25 The pressure regulation device may comprise a

piston having a portion 'movably disposed in said



4 outlet for adjusting said flow area. The piston may conprise a first
relatively | arge dianeter section and a second relatively small dianeter
section, whegein the free end of said first 5 section i's exposed to
fluid a suction pressure and the free end of,said second section is

di sposgg-in said outlet and is exposed to fluid at discharge pressure.
PreferaBTy, howeverguepe€ Pbp!28justoRgrakid #Row are@Qnnected to a
pressure differential controller. The pressure differential controller may
conprise a first el enentrh@spistoncmapy compPrisgcapfEpstl febativelgCchatige
el ement responsive to suction pressure. In one enbodinent the first el enent
is afirst, 15 diahetérr bettdon mamider aandsesont sacelativelynt snald
second, exterior bellows nenber, said first and second bel | ows nenbers
bei ng concentric ardiameberosectiod,t whereine thes dineepfendirofibsaidofinst

t her ebet ween, said vol unme being substantially evacuated. 20 The
conpressor ry furt#eetionpiss@xposednto WitRidnadyispation: pressure andst

scrol |l menber define said pressure regulation_chanberb I|1£égs case, ,
advant ageous! y t he BpEEe€orend  ohcFaddmFecrnd jfeghianaiss SAisrassitnin

SerolT member end PRAS AHE SR qaPa kS ResHY [ 0L 1R o R, afarse”

pressure.

Preferably, however, said piston is operably
10 connected to a pressure differential controller.

./ . The pressure differential controller may comprise
a first element responsive to discharge pressure and
.a second element responsive to suction pressure.

" In one embodiment the first element is a first,
15 interior bellows member and said second element is a
second, exterior bellows member, said firét and second
bellows members being concentric and interconnected to
define a void of variable Volume'therebetween, said

volume being substantially evacuated.

U 20 '  The dompressor' may further comprise a frame,
wherein said frame and said first scroll member define
said pressure regulation chamber. In this case,

" advantageously the compressor further 'comprises an
annular seal element disposed about said pressure
25 ' fegulation chaﬁber between said first scroll member

end plate and said frame for sealing said chamber and



a neans for biasing said annular seal toward said first scroll nenber end *
plate. In order that the invention may be well understood, sone enbodi nents

t hereof, which are given 5- by way of exanple only, will now be .
described with reference to the acconpany®ng drawings in which: Figure, l is
a cross-section view of a hernetigc scroll conpressor conprising a pressure -
regul ati on chanBeMeARE a BFes’%iﬁ%‘-%gﬁF&til RRRIAE e Sepd towar Saﬁﬂgm’? 2

is an enl arged -sectiqQna i ew of rt of the conpressor shown in
Figure 1; Fi gurg§‘§s s ﬁrﬁg&t F‘?F'Y’ﬁFo?? %(?n VI ew of another hernetic

b cosure roguiating 18 " oroeto, By Sﬁre A e beoceedac i on
f I
regul at i on ?Laiﬁﬁée%%’e-?ﬁét sg?ﬁ*ﬁf"g@%h%?’e‘%?%%“ . gﬁ*‘ea”f%?t AFeL T ©

Figure 55is a d| nz, Cé,ﬁséxiﬁﬁ&éorbn ggw emma "be h&ﬁ&@friﬁeds‘ifi@ﬂ

corrpressor i nc e pressure r ul ati ng device shown I N Fi gure 7,
wherein the Con?éféﬁehcbnﬁbuéa& a&cbﬁbahwhgolmwﬁw% iwHi P! i ance

_menber; 25 Figure 6 is an enlarged cross-sectional view of the
conpressor of FigureFigugken along erossesectionS-view of a hermetic
scroll compressor comprising a pressure regulation
chamber and a pressure regulating device;
10 | _ ‘Figure 2 is an enlarged cross-sectional view of
a part of tﬁe compressor shown in Figure 1; V

Figure 3 is a partial cross-section view of
another hermetic scroll compressor comprising a |
pressure regulation chamber and a pressure regulating |

15 device;

Figure 4 is an enlarged cross-section of an
annular seal element and annular spring for sealing
the pressure regulation chamber of the scroll
compressor of Figure 1, 3 or 5;

20 Figure 5 is a partial cross-section view of
another hermetic scroll compressor including the - |
| pressuré regulating device shown in Figure. 7, wherein
the compressor includes an internal pivet swing link
compliance member;

25 Figure 6 is an enlarged cross-sectional view of

the compressor of Figure 5 taken along section line 6~



6 6; Figure 7 is an enlarged cross-sectional view of the pressure

regul ating device shown in Figures 3 and 5; 5 Figure 8 is a plan
view of the annul ar sealing spring shown in Figure 4, Figure 9 is a
cross-sgetional- view of the annular spring oféFigure 8 taken along section
i ne 9% and Figure 10 is a schematic representation of an air 10
condltrbﬁi syste®f provided with a - conpressor conprising a pressure
regul ation chanber and a pressyre regul ati ng device. A conpressor
general |y ‘denoted by rEieRERcE zﬁnéﬂa nlanged (erpssTsecioral view of

Compressor 20 is rotar SSO A herneti, c hel | 22 of the
conpressor is generé??ypfﬁ??ﬂﬁF|%§ ggggﬁﬁnﬂFyéﬁg ShoWppdn BigPFBﬁ 34ang
| ower portion 26 and,a central portion 28. The central portion 28

includes . a periphe 4 heat exchange portion conprised of a 20
From the i nibror of tnerhaater B ifa bhin Uik oF Mi< Mgt RARERST
oy Pon e o TR SRR A6 pbgbkazgnl oo nclvize 2 {rare porton
portion 34 and a sucti onppgepeUs i IcrdssiBectional view of the annular
spring of Figure 8 taken along section line 9-9; and
Figure 10 is a schematic representation of an air
10 conditlonlnq system provided with a compressor
i/ compr151ng a pressure regulation chamber and a
pressure regulating device.
A compressor generally denoted by reference
numeral 20 is shoﬁn in Figure 1. Compressor 20 is a
15 rotary compressor. A hermetic shell 22 of the
compressor is generally cylindrical and comprises an
upper portion 24, a lower portion 26 and a central
éortion 28, The central oortion 28 includes a
peripheral heat exchange portion comprised of a
20 " plurality of spaced, parallel annular ribs 30 for
- providing heat exchange from the interior of the |
hermetic shell 22 to the exterior environment. The
central portion 28 of the hermetic shell 22 also
includes a frame portion 32 for separating the

25 " hermetic shell 22 into a discharge pressure portion 34

-and a suction pressure portion 36.



2

7 The central portion 28 preferably is secured by wel ding to the upper
portion 24 and the | ower portion 26 such that the shell 22 is suitably

di vided into the discharge and suction pressure portions. 5 A
nmotor 40 is disposed in the discharge pregsure portion 34 of the Rernetic
shel | 22 supported by the central franme 32. The nmotor 40 is preferably an
el ectric nmotor havi npha &entgalt portidh 28l prefurdbly eig okecufddsppawet ed
by an annul ar space. The 10 notor is not described in detail, as it is
bel i eved t hat tweldingototthechpperi ponbion 24 gndethél Jower| poptéoat ood.
However, the notor 40 would generally preferably be an el ectric notor
operating on sidfylsuch ﬁh#‘éé‘gmﬁ@]dl 22 At shd teplyedivider: intol tthel so be
15 possi ble to operate the ¢ nBressor 20 as a.,variabl e speed device by

i ncl uding a SLHQ%ﬁFQng%C??¢CsHBFgP 4ABTBESHTe POXEONEont rol | er (not shown)

for varyjng the speed of _the for ,40. Th 0 esspr 20 is a scrol

coangsy rgof Fhepz motofyﬁgbﬁ%V?%ﬁp%ﬁ%Sf$§28£§c$nggﬁFHﬁ BEe&f T 8ne

the preferrod dEroRnct okt He Mormarad ey 23| Fhpbrfadrak! th' Thooe

skilled in the t ) ORPr ess (o he ,~eagll | [ S 1 Q.25

a co-rotation s%%ﬁggoﬁ%%sego??'i n Pc%g?lh s‘,‘c?‘raof'i )bémtfdl?ﬂ’ &n
electric motor having a fixed stator 42 and a

rotatable rotor 44 separated by an annular space. The
10 motor is not described in detail, as it is believed
that the art of the electric motor is generally well et
understood. However, the motor 40 would generally
preferably be an electric motor operating on single or
three-phase alternating current. It would also be
15 possible to operate.the compressor 20 as a variable '
| speed device by including a suitable electric motor 40
or a suitable controller (not shown) for varying the
speed of the motér 40.
The compressor 20 is a scroll compressor of the
20 type having one fixed scroll wrap 50 and one relative -
orbiting scroll wrap 52. However, from the
desqription of the preferred embodiment that follows
herein, it will be apparent to those skilled in the
art that the compressor could be readily modified to
28 2 a co-rotation scréll compressor, ih which both scroll

wraps 50 and 52 are rotated about parallel, non-



wr:aps 50 and 52 are rotated about parallel, non- - 8 concentric axes.
the fixed scroll wap 50 is affixed to or fornmed as part
ofs the | ower .hernetic shell portion 26 such that a portion of the |ower

t he conpressor

her met i g, shel |

20,

portion 26 conprises a 5

actingy aéf a secand scroll end plate for sealing orbital engagement with t
orbi ting~scrol | w aBnzéntli® OaReslng ﬁﬁr'%!e'o SipPéstSrS YU Sehb O fike

formed as part of an orbiting end plate 54. 1
wap 50 and the or bickiold safap ISoviap SEFixed Wes ioa Hothdd\ad Pt

from parall el

The fixed scroll

i nner end, a radi allowesruhermetdc shell} pértipcns2él suchythataipurtion of

opposi ng end plate and 15 . flank surfaces 58 for sealing |ine contact
engagenent with th&hel adrwelr f hermegicr shellddjperhioncrf| comprigds aais
generally known in the art. The orbiting scroll end plate 54 also includes

a circular Brive ssubstantiaddy
wrap 52. Drive stub 60

| s, preferabl t | nt I t
plate 54, and | ocaf®d aﬂ%?ﬁgi Fo¥e §e¥ﬁ%§e ‘?e‘?&a\'r']%i (r_;]ee rﬁge@%grtpl‘ﬁ?%&h%

di scharge port apert

.02 i s def.ined t t he and th

drive stub 60 by aogg;;igung seroll wrap tyzqugth‘e or r:ll.%i%lgats%r% 1 wrap B2

_ 10
Y
15
U 2'0.
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is secured to or formed as part of an orbiting end
plate 54. |

The fixed scroll wrap 50 and the orbiting scroll
wrap 52 are upstanding involutes generated from
parallel axes. Each respective scroll wrap 50 and 52
has a radially inner end, a radially outer end, a tip
56 f;:r sealingly engaging the opposing end plate and
flank surfaces 58 for sealing line contact engagement -

with the flank surface 58 of the adjacent scroll wrap

‘all as is generally known in the art.

~ orbiting scroll wrap 52. Drive stub 60 is preferably

The orbiting scroll end plate 54 also includes a

'circ_ular' drive stub 60 disposed opposite from the

cast as an integral part of the end plate 54, and
located app_roximately in the centre of the end plate

54. A discharge port aperture 62 is defined through

 the end plate 54 and the drive stub 60 by a bore

" adjacent the inner radial end of the orbiting scroll

:v'n'a'p' 52. 'This discharge port aperture 62 pernits

ubstantially planar surface

In

he

@enhy ed
axes. Each respective scroll wap 50 and 52 has a radially

e@@ﬁﬁ&sﬁ%fﬁrﬁ&nﬁﬁﬁéngoas a seqgong iseFoddr ol |
t he end



25 adj acent the inner radial end of the orbiting scroll wap 52.

Thi s discharge port aperture 62 permts 9 fluid discharge fromthe
scroll waps 50 and 52 when fluid is conpressed therein. A drive shaft 70
is disposed within the hernmetic shell 22.9 The drive shaft 70 extends
through a frane 5 aperture-72 in the central frame portion 32. TFigs
franme apert urefiRid ddisnhaarge afrgmcllnerscrygllovnapd 50 tamed fs*aarm-xq:mrf*gh
32 so that the drive shaft 70 conmuni cates between the di scharge pressire
portion .34 andftlﬁédsl}cﬂlwm dhmyreimn 36. The drive shaft 10 .70
has an upper end 74 which is_in driving connection with the notor 40, by
nmeans of a press fi# ﬁ&%ﬂ@eﬁ%r&&sﬂsﬁﬂf%é’m %W‘Eﬁﬁfﬁ}' means

?Lo?kémi‘ “Thndld 1247 R GO R A Sl (Hhten B e ;“
| {

Crank PR PO b o i’ Yl SEHPLOT BedRRU AR 00 mpta T

i axi's paral | &F ‘%ﬂ Y 8¥f°#°§?.f=§2%‘ﬁﬁﬁeﬁf%ﬁén&%r7'?%30

count erwei ght i UEEEnk" ok 1GrANg PRL! LBAL! Gl KR8] GHAPtL DRd ance

the drive shaft uring operatio ecra 78 I's in rotational
_ communicates between the discharge pressure portion 34

and the suction pressure portion 36. The drive shaft

10 70 has an upper end 74 which is in di;iving connection

with the motor 40, by means of a press fit between the U

rotor 44 and the upper end 74 or by means of a common
key ahci juxtaposed keyways in the rotor 44 and upper
end 74 (not shown).

15 A lower end of the drive -shaft 70 comprises a
crank porf.ion 76 disposed in the discharge pressufe
portion 34. The crank portidn 76 includes an
eccentric crankshaft member, crank stub 78, which is
a cylindrical projection from the crank portion 76 on

20 an axis pafallel to the axis of the drive shaft 70.
An integral counterweight is included in the crahk N
portion 76 to dynamically balance the drive shaft 70
during operation. The crank stub 78 is in rotational
engagement with the drive stub 60 for transmitting

28 rotational motion to the orbiting scroll end plate 54.

An Oldham coupling 80 or similar anti-rotation device

»



eangagerrent with the drive stub 60 for transmtting 25 rot ati onal
notion to the orbiting scroll end plate 54. An A dham coupling 80 or
simlar -anti-rotation device 10 is included in the suction pressure

portion,36 of the conpressor assenbly 20 for 1r event ing rotation of the
orbitifngsscroll end plate 54 while translating the rotational notion into a

rel atiYe orbital mofd ofhcfuded i\ fne 'Ll xﬁf&é&@f Sﬂ&&féﬂtﬂe dé&géﬂ
coupling 80 are brer{]'ilE eved to be generalﬁ/ Weﬂm nderst%od_ I n the ar‘tgsan -are
not disclosed in deichprdedct sSemBlYciai £6F pirekent By PO D€ 160 COF JeNé CES
is not believed necessary to the conprehension of the subject 10
i nvention. An upperorbiiiig bseroldd Ehdinglateoiy whilel thramslatk iy athe
di sposed in the frame aperture 72 for rotational engagenment with the drive
shaft 70. These bearotafi@ahnuogtdonnyinko shceveelbativegoridtadd, mébions
exanpl e, of sintered bronze, or may be roller or ball bearings. In order to
provi de sati%f act orAntimrotatiom devices suchi ags the Qldlem couplingrap
frame portion 32 includes_a depression defining a |ubricant reservoir 20
90. A lubricant RESBelieved &er ke FeRerRbLY cwelicNadReystiaatgin t Hhe
central frame portion 32 hetween the br| ' he |
radi al P _Ia:q: a’n% are no éfscr: 822 _riens e{i\églagi.lg gzr']gi}n,easomgr
detailed understanding of such devices is not believed
-necessary to the comprehension of the subject
10 invention. "

An upper radial bearing 84 and a lower radial
bearirig 86 are disposed in the frame aperture 72 for
rotational engagement with the drive shaft 70. These
bearings 84 and 86 may be sl"eeire bearings formed, for

15 example, of sintered bronze, or may be roller or ball
- bearings.

In order to provide satisfactory lubrication for
the béarings 84 and 86, the central frame portion 32
‘includes a depression defining a lubricant reservoir

\/ 20 © 90. A lubricant passage 92 is defined by a bore
extending through the central frame portion 32 between
the 1lubricant reservoir 90 and the lower radial
bearing 86, providing for lubricant passage to the

' lower radial bearing 86. A helical groove 94 extends
25 along drive shaft 70 between the lower radial bearing

86 and the upper radial bearing 84 to transmit



bearing 86, providing for lubricant passage to the |ower radial bearing 86.
A helical groove 94 extends 25 al ong drive shaft 70 between the | ower
radi al bearing 86 and the upper radial bearing 84 to transmt | ubri cant
fromthe | ower radial bearing 86 to the upper radial bearing 84. Flnally, a
nmetering aperture 96 is defined by a bore between the |ubricant reserveir
90 and the suctlehrjpcasturfirqmor then Bévdmr radial hearimyt 86ngta lthasdﬁtﬂ
quantity of lubricant to the suction pressure portion 36 to be entr ai ried
with the fluid eppes xadbrbseearingtdh Himadlaha® m&pmmg spexturene
scroll waps 50 and,52 will recejve adeguate | ubrication.

circular sidewa?$ 188 genfined, P¥ncént PPEey bRtween: r the aBBPF&FénFQ

76 of the dr | veeRarvoTs PO bl it e gesire pOr o SR R0, "

ave 10751 P UIGERiNg SRty Toatgy oBOIEbERRERY Bor eCcl

rel ati onship MA respec SCro end plra erably,

the | ower face éggtién §Q3Fﬁgesgﬁ§%£ﬁ§;?3 %énsgfgﬁ g$ﬁg thtﬁr orbltm

notion of the orbiting Scroll en |spose *n a

range of .030 tg1¢9d to beOSQmpﬂéBe&d( S8o’énhe %hémdhaﬁ%bhamh@ b'ong

scrol | end plate 54. As shown 1 n Figures 1, 3, 4, and 6, anh annul ar
and the scroll wraps 50 and 52 will_recelve adequate

lubrication.
10 A circular sidewall 100 generally concentric with
the frame aperture 72 defines a recess in the central kg
frame portion.32 wherein the crank portion 76 of the
drive shaft 70 is received for free rotation. A
planar lower face 102 is provided on the central frame |
15 | portion 32 in a spaced felationship with respect to |
the orbiting scroll end plate 54. Preferably, the
lower face 102 is disposed so as to not interfere with
the free orbital motion of the orbiting scroll end
plate.54, but rather is disposed in a range of .030 to
20 - +060 inches (0.75 to 1.5mm) from the orbiting scroll
end plate 54. ' : S ',g
As shown in Figures 1, 3, 4, 5 and 6, an annular i
groove 110 is défined in the lower face 102 of the
central frame portion 32. This annular groove 110 is
25 ~ defined by a circular interior sidé wall 112, a

concentric exterior side wall 114 of relatively larger



groove 110 is defined in the lower face 102 of the central frame portion
32. This annul ar groove 110 is 25 defined by a circular interior side
wal | 112, a_concentric exterior side wall 114 of relatively |arger 12
di aneter, and a recessed planar surface 116 ip,the base of the groove 110
adj oi nfing the interior side wall 112 and the exterior side wall 114. The
nterior side nall dibhdsaSIRFd ratedblel PYRHALIShERALLNP16! 16 W Base
side wall 100. An annul ar seal elenent 120 of rectangul ar cross-section
is disposed withindfheéhangirodiregiaovadjsédningetRanihériee! sidd wal udes a
first planar face 122 for engaging the orbiting scroll end plate 54 and a
second, exterior saridacehd2éxteridft side ewgbyemadt. wiThet iatextieri &idgd de

wal | 114, The second surface 124 is normal to the plane of the first face
122. A third engagsmddt Xl dsl apacediradiallypoutwardifuadme the eidauldmce
124 and is parallel to the first face 122. 15 An annul ar bi asi ng

menber in tBe formsddeanwaddul 3P0seal iAYy apnuidgriisepd deigwent bHE2Qe®@f t he
third face 126 of the annular seal 120 and the yecessed surface 116 of the
annul ar groove 110YeRtangplan,  cxgssnpeckionyis pdisraged | Wik the

Figures 20...- - 8 and 9, is conprised of_three rtions; first relatively
planar radially ox AN rp(g:qq% B0 5 Tltxe.anngiar seal 320 1nc1ueaes a

first planar face 122 for engaging the orbiting scroll
end plate 54 and a second, exterior surface 124 for

10 engagement with the exterior side wall 114. The

. | second surface 124 is normal to i:he plane of the first
face 122. A third engagement face 126 is at the upper
end of the second surface 124 and i_s parallel to the
first face 122. _

15 ' An annular biasing member in the form of an
annular sealing spring 130 is disposed between the
third face 126 of the annular seal 120 and the
recessed surface 116 of the annular gréove '110. The
seg’ling spring 130, more particularly shown in Figures

Q 20 ° 8 and | 9, is comprised of three portions; a first _
r'elatiirely planar radially exterior portion 132, a
radially interior. planar portion 134 and an angular
portion 136 adjoining the exterior planar portion 132
‘Wwith the interior portion 134. The exterior planar

25 portion 132 and the interior planar portion 134 are

parallel and spaced apart a distance determined by an



radially interior planar portion 134 and an angul ar portion 136 adj oi ni ng
the exterior planar portion 132 with the interior portion 134. The
exterior planar 25 portion 132 and the interior planar portion 134 are
paral |l el and spaced apart a distance det28m ned by an 13 angl e theta of
t he angul ar portion 136. Preferably, the spring 130 is a solid annul g5~
havi ng no hol eg@ngledithaha iofii thesangudarspowsionn 136 .qurkRrefRrablythi s°
contributes to. the 'sealiquiefficie of . the 5 conbi nati on of

cy .

the seal 120 aftites BP9 I3 %a%s?ﬂbE@hEnE‘Hﬂ-PﬁghP?G% nethekes, 9@ rier
to fluid flow _,The ring.l30 may be forned ,of spring steel by such neans
as di e-press oﬂéﬁﬁf‘%ﬁﬁu’f%resé’xan%?e. s#ﬁ?fnseéﬁhd g’cﬁ‘?’gﬁe 24 of annul ar
seal 120 is 10 Sized to di te kghtly, han _the gxterior
side wall 114 glpnttﬁ"é‘%g%ﬁ% ar‘tér 00 11%e§k1%ﬁgt haﬁéﬁé‘ﬁé%&% afful a&‘%eal 120
IS insegted in _ PP eall ' S
slight I)%- conpr%gggg?ﬁa?lcw#n?gct W ﬁ:é %é%eoxtﬁgﬁ?%qv%?ﬁgi%ﬁé% - The
annul ar seal i “Qh%%b\%&n#%bstﬁ' agessd ibeﬁﬁ‘ffﬂei-hﬁoaf'ﬂﬂi&_rfféﬁl Igp and the

annul ar groove 110, t [

the interior planar portion 134 in contact with
-the recessed sgphrdng 130 @AY bBerexmed 6f SpAinRg $L6é1 0Py Iddch mdddsi Ng

contact with the third face 126 of the 20 annul ar seal 120. When
the conpressoas dde-press operations, for example.
The second surface 124 of the annular seal 120 is
10 ‘sized to a diameter slightly larger than the exterior .
side wall 114 of the annular groove 110 such that when v B
the annular seal 120 is inserted into the annular
groove 110, the second surface 124 is slightly
cbmpressed in contact with the exterior side wall 114.
15 The annular sealing spring 130 is disposed between the
annular seall 120 and the annular groove 110, with the
interior planar portion 134 in contact with the
recessed surface 116 and the exterior planar portion
132 in biasing contact with the third face 126 of the
20 . ahriular seal  120. When the compressor 20 is R
assembled, the orbiting end plate 54 is presséd into ~
engagement with the fifst_ face 122 of the annular seal
120, causing the angle theta of the angular portiori
i36 to move to f;hé angle theta,, so that the spring 130
25 biases the annular seal 120 out of the groove and

toward the orbiting scroll end plate 54 to ensure



assenbl ed, the orbiting end plate 54 is pressed into engagenent with the
first face 122 of the annul ar seal 120, causing the angle theta of the
angul ar portion 136 to nove to the angle theta, so that the spring 130 25
bi ases_the annular seal 120 out of the groovgand toward the orbiting
scrol¥-&nd plate 54 to ensure . 14 sealing contact therebetween. Thus, the

circular side wall g¢8@ingdcentaptehbrébétibehle TReSs TH ditod T ide

and the orbiting scroll end plate 54 are sealed by the annular seal 120 to
conpri se a pressurwafldgibet and & top wabbnbes . of\ $hs aataddaiitg thelifyreiny ge
regul ati on passage or outlet 106 extends fromthe top wall 104 to the upper
surface of the cenBRal ahdatheporbibing2scroltgendiplatelsd @xrd @mealbtD by
intersects and is 10 substantially normal to the regul ati on passage
106. The regul at i ofh@eghpulasr seal 120t e @eNpRise (e Pragsyre regulation t he
central frane portion 32, and has a | arge dianmeter portion 142 and a small
di amet er poPtion 1%B2RREEN intersects the regul ati.on passage 15 106. A

pressure egulall on de et e0ak iS008 Shddalie SR LR, RS E%e
differential contrghl9be 105" @xRehiad  feol the ¥3b ¥213°194°Yc"the upper
'surface_ of the central frame portion 32.
A regulation device bore 140 intersects and is
10 substantially normal to the regulation passage 106.
N " The regulation device bore 140 extends from the radial
| exterior of ‘the central frame portion 32, and has a
" large diameter portion 142 and a small diameter
portion 144 which intersects the regulation passage
15 = 106.
| A pressure régt_xlaticn device 150 is disposed in
the regulation device bore 140 and comprises a piston
180 operably connected to a pressure differential
controller. .The pressure differential controller
20 ' .comprises an inner end plate 152, an outer end plate _
154 ,_l and two interfitting pleated bellows elements.
The first element, a pleated inner bellows 156, of
relatively ' smaller diameter contains dischai'ge
pressure fluid in its interior, received through an
25 orifice 158 in the inner end plate 152. The second

element, pleated outer bellows 160 is of relatively



20 conprises an inner end plate 152, an outer end plate 154, and two .
interfitting pleated bellows elenents. The first elenent, a pleated inner
bell ows 156, of relatively snmaller diameter contains discharge pressure
fluid inits interior, received through ahk525 orifice 158 in the inner
end plate 152. _The second el enent, pleated outer bellows 160 is of s /-
relatively  13argegcdigmetercand ds digpases consentnicaddy praundid e
i nner bellows 156. The exterjor of _the second, outer bellows is exposed to

fluid at sucti ofhfr dTNF% ciPle  FhgC¥XteRion; Qfcte RAGIMSY 142 of

the 5 | ation, devi 140 t i Ssi 162.

The sucti on pr BREEFabet o, Ae. exbopsil b Had ot ShAta diFie .o
SHeti AT : !

bortion 96 of 1 RATREAISR L Y Bingh Yool aifsndts MG MhPIGEMS, |

h d defaqni '
the outeg en p%@gﬁlﬁiioﬁasdévgﬁgep% Y4q"! Eﬁr?ggﬁpeért ‘et ks

di aneter to tha the 1 nner orifice his permts the

i nner bel | ows 1pAgaade! hae2ut er gl OWuctidn Wprdssur@ Prfisissfon med of
a thin flexible 15 material such as spring steel, to be secured to the

i nner end pl at epakgaged 162 iss ac reddtivellye smaldr bore Ehtiending Browans of
wel ding or brazing. An end cap 170 is then sealingly secured to the outer
end plate the large diameter portion 142 to the suction pressure
portion 36 of the hermetic shell 22.
10 For ease of manufacture, the outer end plate 154
has a bore 164 defining an aperture equal in diameter LJ
to that of the inner end plate orifice 158. This
permits the inner bellows 156 and the outer bellows
160, which are pfeferably formed of a thin flexible
15 material such as spring steel, to be secured to the
inner end plate 152 and then secured to the outer end
- plate 154 by means of welding or brazing. An end cap'
170 is then sealingly secured to the outer end plate
| 154 such that the bore 164 is thereby covered. A
20 piston rcd 172 extends from the end cap 170 through .
the interior of the inner bellows 156 and is secured B
to a piston 180 by éuch means as welding or threads in
a correspondingly threaded aperture such that the
piston is ' operably connected to the pressure

25 : differential controller. These components of the

pressure regulation device 150 would preferably be



154 such that the bore 164 is thereby covered. A 20 piston rod 172
extends fromthe end cap 170 through the interior of the inner bellows 156
and is secured to a piston 180 by such neans as welding or threads in a
correspgndi ngly threaded aperture such that the piston is operably .
connec{gé to the  pressure 25 differeffial controller These

f th ; l at i ' 150 | d f bly be . 16
:é?;ﬁf’”ﬁgt S ol 1o et e &R RN LEE REghS ez RngtBl nadli i B Ml give
Ll i gty it i 2 e HaAakal CRUELEARN 1 ed NG ShRHindle) SmdlOnie

device bore 140 5W¥h%¥¥¥éﬁéﬁt§15t0n 180 may be noved into and out of the
regul ati on passage 106. In turn, this novenent of the piston 180 decreases

or increases the avail abhféfﬂ:ﬂ#‘t@ﬁeﬁsbhiguahs?&éde@!liﬁﬂﬁlypm Ihe
106. A smal| discharge pressure transm ssion bore 182 i s provided through

the piston B0 coaxndl dbahétepr portion gy abf okhde texrlavionl detite
transm ssi on. of discharge pressure fluid therethrough to the interior of
the inner bell ows Mdrefldtespchsthat the pistamuladi maydde amvesd.into
use, the notor 40 is actuated so that the rotor 44 rotates the drive shaft
70, which in turn and out of the regulation passage 106. In turn, this
| o movement of the'piston 180 decreases or increases the
available flow area through the regulation passage
10 106. A small discharge pressure transmission bore 182
o is provided through the'piston 180 coaxial with the
pressure regulation device bore 140 for transmission
of discharge pressure fluid therethrough to the
interior of the inner bellows 156 of the pressure
15 regulation device 150.

: In use, the motor 40 is actuated sO that the
rotor 44 rotates the drive shaft 70, which in turn
actuates the orbiting scroll end'plate 54 through the
inner action of the crank stub 78 and the orbiting end

W, .20l plate drive stub 60. The orbiting scroll end plate is
restrained from rotational motion into relative |

orbitai motion by the Oldham coupling 80. As the

orbiting scroll wrap 52 orbits the fixed scroll wrap

50, a plurality of compression chambers moving toward

| 25 " the radial inner erid of the respective wraps are

' defined. The fluid to Se"compressed is drawn into the



actuates the orbiting scroll end plate 54 through the inner action of the
crank stub 78 and the orbiting end 20 plate drive stub 60. The
orbiting scroll end plate is restrained from rotational notion into
relative orbital notion by the O dham coup¥ing 80. As the orbiting scrol
wrap 52 orbits the fixed scroll wap 50, a plurality of conpression

chanbers novi ngraddald 28ter earnds r of al thenerespdctivehewrapsectand: - ‘ ps
are defined. The fluid to be conpressed is drawn into the 17 radi al
outer ends of tRempregsed in \khese rhanberscand dischasgedhtiraqughind

di scharged through the di scharge, port erture 62 and a _crank aperture 77
orovi ded i n t hothPaSkoChABORaPRRECRPREL LRGBS, 2RAr AR ap 7

%e,
' I id || h | I ! bi ti PR I

54 and the top REPFI98R LACCRRC BRI Sln Y e e althey danured o © °

di sch Lui I f bri

ubr | canp ot or PRt FRRIE Ao vaL] Bb e rhel BhfdTer, BRIV
lubricant enterbfg bP6ieihk! 88rPISaHAPPREL! 94 i el ' Sl dd dham

coupl i ng mechani'sm -any ust bearings applied to the orbiting scroll end
plate 54, and the tiRgS@HatUrdtsp: EUbkaanid idecomppesteds IHL!

wraps. Lubricant 15 forced through the lubricant passage 92 |ubricates
the lower radi ajibenarge Sprasgure tf2uid tfeflcby tde small flow of
lubricant through the 1ubricant metering apérture 96
10 and the lubricant passage 92. The lubricant éntering

the suction pressure portion 36 lubricates the Oldham ;}

couplingImecﬁanism, any thrust bearings applied to the

orbiting scroll end plate 54, and the tip 56 and flank

58 surfaces of the respective scroll wraps. Lubricant

15 forced through the lubricant passage 92 lubricates the

lower radial bearing 86 and is transmitted by the

drive shaft groove 94 from the bearing 86 to the upper

radial bearing 84 and thence into the discharge

pressure portion 34. The lubricating oil in the

20 suction pressure portion 36 is entrained by the ;- 

refrigerant or fluid being compressed and is forced e
through the discharge port aperture 62 and the
regulation passage 106 into th? discharge pressure
portion 34 wherein it disentrains from the compressed

25 fluid or refrigerant, as the case may be, and flows :

downwardly through the annular space between the



drive shaft groove 94 fromthe bearing 86 to the upper radial bearing 84
and thence into the discharge pressure portion 34. The lubricating oil in
t he 20 suction pressure portion 36 is entrained by the refrigerant or
fluid being conpressed and is forced through the discharge port aperture 62
and thg kegul ation passage 106 into the di scHrge pressure portion 34

wherein it disentrains fromthe,conpressed 2 flujd,or refrigerant, as
the case may be, aﬁta‘%f’ wet oﬁ‘ﬁ\/a?ggyrt %?’odd%’? h%heo\nillﬂ*”é?'cgﬁ c&Sf the
stator 42 and rotogge44 into the tubricant reservoir 90. Sinultaneously,
fluid at suction pressure is transmtted through the suction pressure

transnission 5 PasEaGRI AR, UBIBIECaR ! SicElh Gk e Al

er
bellows 160 and fl ui scharfge pressure is transmtte t hrough

the discharge praaSHitted thiFougyhOthe0saction Esrbgeu&les t2ankfd &3 it
upon the inner surface of the inner bellows 156. the 10 respective

bel | ows aresrestrapasgafe 168 todagtaipsn 1Eie atdd Eurrasd oot dutedhe
outer end plate 154 is noved axially in the | arge dianeter. bore 142 by the

pressure differentballowsPr ai6®r akind fawidm at nddschargem pressure i s
mai ntai ned in the variable volune 15 . voi d between the bellows 156 and
160. In response ttransmitsedure throughnti astheet welischarge pressure

transmission bore 182 in the piston 180 to act upon
the inner surface of the inner bellows 156. As the
ibu respeetive bellows are restrained by the end plates
152 and 154 to act together; the outer end plate 154
is moved axially in the large diameter bore 142 by the
pfessure differential. .Preferably, vacuum or near
vacuum pressure is maintained in the variable volume

.15 void between the bellows 156 and 160.
| In response to the pressﬁre differential between
suction pressure and discharge pressure, the piston
180 is moved into or out of the regulation passage 106
to decrease or increase the available flow'area, such
\;, '20 that an increase in discharge pressure will actuate
“ the:piston 180 to increase the available flow area and
a relative-decrease in discharge pressufe will actuate
.the piston to decrease the flow area. The result of
"the piéton actuation therefore causee the piston to
25. ‘act to increase the diScharge pressﬁre fluid retained

' in the chamber when the discharge pressure decreases



suction pressure and di scharge pressure, the piston 180 is noved into or
out of the regul ation passage 106 to decrease or increase the available

fl ow area, such 20 that an increase in discharge pressure will actuate
the piston 180 to increase the available $9ow area and a rel ative decrease
i n discharge pressure will actuate the piston to decrease the fIOM/argahJ
The result of taBdpconyersalyattoriesreasertheadischangeppressure Xy
act to increase the (;lischargg‘E ressure fluid retained in the chanber when

the discharge pRe4SHABI(SF Llofy whencoRber Rischarqge cpressune
“noroases In cnincransee 1o R8elrhAbBery,  HnatEkdr s, the dtakslie @ | n
breseure_ bl ancEkCRREBR FIiY (3 Sne cnbRHEr Rematnl" Punctadd SO0
variat o {0 soofBEaht dof RHACIHY fal SOaRLLORrEBKLER kaIBGRTNY Gt L °

scroll wrap tipghabo¥petinke serolhl _eﬁ&dﬁghéﬁee s# doesd Hot edlddirafly

actuation of the piston 180 to reduce the. pressure of discharge fluid in
t he chanber whegilhiBeuatel.i on pressure of the fluid in the suction pressure
portion 36 decreases. 15 Conversely, should an increase in suction
pressure be Additionally, the pressure regulation device is
sensitive to variations in suction pressure. The
10 relative pressure of the scroll wrap tips 56 upon the
scroll end plate 54 is balanced by the actuation of QJ
the piston 180 to reduce the pressure of discharge
fluid in the chamber when the suction pressure of the
fluid in the suction pressure portion 36 decreases.
15 . Conversely, shbuld an incréase in suction pressure be
experienced in the fluid fo be compressed, the piston
180 will be actuated by the increased suction pressure
to correspéndingly inérease the discharge pressure,
maintaining thé sealing between the scroll wraps 50
20 and 52. : '
In examining Figure 1, it will be apparent that Bl f
fluid conﬁained within the pressure regulating chamber
exerts a force upon the back of the scroll end plate
54 within the area bounded by the annular seal element

25 120. This force acts to bias the orbiting scroll

member toward the fixed scroll member formed by the



experienced in the fluid to be conpressed, the piston 180 will be actuated -
by the increased suction pressure to correspondingly increase the discharge
pressure, maintaining the sealing between the scroll waps 50 20 and
52. In gxamning Figure 1, it will be apparenggthat fluid contained within
the prégsure regul ating chanber exerts a force upon the back of the scroll
end plate 54 wi thi nloWweranssarimEticieshé)lt porzion 26 sand erapers025 This
120. This force acts to bias the orbiting scroll nenber toward the fixed
scrol | nmenber fornebidginge force0 seaks the nchanbehe| 6f pbhei sordd lamtapsap
50. This biasing force seals the chanbers of the scroll waps 50 and 52,
acting agai nst the 88nmaNd, PRwn 3cbing: i pgainstes the tecommendypr knowme
within the 5 scrol | vvrggieag) and not ed above, the pressure

regul ation device i gepazpid et a%el ipéfslafblélﬂr Framsure Sythintheon
pressure, - BV Bieord SHRBECDL Y 8005 RRTh ok SRR, PAER R alflel
el ot od oresur e BhgRlaiRRE A0k 56T REREHRBGH, P IERN Bigpnable
o e BEegBOLeP b WUSLL | Cpradditel ! Vokutathg' o%
' substantially constant regulated pressure in the
chamber at a given suction pressure and an increased
10 or decreased"regulated pressure at an increased or
./ ' decreased suction pressure. In other words the
pressure regulation device enables the provision of a
pressure on tﬁe scroll end plaﬁe 54 which varies
adaptively to variations in discharge and suction
15 pressure. | _

An glternative form of the preferred pressure
regulation device shown in Figures 1 and 2 is shown in
Figures '3, 5 and 7 in a compressor 20°'. In the
compressor 20', the reférence numerals are consistent

20 * with the preferred embodiment, with the addition of an
‘apostrophe to denote the alternative embodiment. The
compressor 20' as shown in Figures 3 and 5 includes

" alternative arrangements for driving the orbiting
scroll member inclu’c_iing. radially compliant drive means

25 in the form of swing links 190', in addition to or in

lieu of axially compliant drive means.



15 pressure. An alternative formof the preferred pressure regul ation
device shown in Figures 1 and 2 is shown in Figures 3, 5 and 7 in a
conpressor 20'. In the conpressor 20', the reference nunerals are

consi stent 20 with the preferred eniqdinment, with the additidn of an
apostrophe to denote the alternative enbodi nent. The conpressor 20' as .-
shown in Figures 3 aIml Biguréulgesthet ewiag ldnk neofenestshdwn ﬂmiahnésfhe

orbiting scroll nenber including radiallﬁoconpliapt drive nmeans 25 ~in
the form of swiekternal nivet contigmrabionowherein|accrankastubl y8*
conpliant drive neans. 21 In Figure 3, the swing link 190' is shown in

an ext er nal m§Rﬂ9%§ﬁﬁi§yH£ﬁ§¥¥ 2! nfercratetionpliy dnbutRg theearing
ok 100 155 Swing 1K (14 | TR arELan Ao tBeLBYEBY Ligk1880" £8adr  ve
S 0 LR DR R el S (4 4
poTL1 oD 7% ot QAT bk CRod! 8 Bl Ll A SN DL praraPEERSU S
conf i gurat 1 on "Sig nevihg| RRNKCASY: IR G @ppar rack 1467 difck 18 N
relatively spaced with respect to the crank portion
76',. to permit free flow of. fluid at discharge

10 pressure from the discharge port aperture 62°'.

In Figures 5 and 6, the swing link 190' is shown  \J

in an internal pivot configuration. As with the
external configuration swing 1link 190', a crank
bearing 192' engages the crank stub 78' at a drive
15 angle B for translating rotational motion from the
drive shaft 70' to the swing link 190'. The motion of
the swing link 190' is then translated through a drive
stub bearing 194' surrounding the circular exterior of
the swing link 190' to an annular orbiting end plate
20 drive stub 60', configured as ah annular wall
surrounding the swing link 190'. The swing link 190° |
~is provided with a bore 198' to permit free flow of
fluid from the discharge poft aperture 62' and
arranged such that an upper face 196' thereof is
25 spaced relatively away from the crank portion 76' to

permit free flow of discharge pressure fluid from the

3



bearing 192" engages the crank stub 78 at a drive 15 angle B for
translating rotational notion fromthe drive shaft 70 to the swing |ink
190'. The notion of the swing link 190" is then translated through a drive
stub begring 194' surrounding the circular eXerior of the swing link 190
to an-“gnuaul ar orbiting end plate 20 drive stub 60", configured as
an annul ar wal| SdsFhargeng RIRE svRRETERER 162"  imko swthg | Priesswre | s
provi ded with a bore 138',to;pwr it free flow of fluid fromthe discharge
port aperture 62' LRFUIALIRDCE Ti*hat an upper face 196' thereof is 25

d | ati vel K ' 6,. 1t f f.l f
spaced telalvely Ve Bagh e, SN, PO gTod Sk PR EGEll R
i nt th | Qi h sl :
L0, 1%, D55l Bl S5iencElpEiie, BB gl ALK OBME a1y
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di aneter piston section”2( and a second relatively sma di-anmeter piston
section 202'. The FaideidedyeliRirdeCdifiet’ pistdnsxtdion 506 t Baal A ge
di aneter portion 142" of the regul ation device 10 bore 140" and is
connected thereto sacohidredativelyngmangaddametely piston@éctions @®21204" .
-The snall dianeter section 202" is disposed within the small

The large diameter section 200' is disposed within the

large diameter portion 142' of the regulation device
10 bore 140' and is connected thereto in sliding, sealing
ks) o engagement by an annular seal 204°'. The small
diameter section 202' is disposed within the small
diameter portion 144' of the regulation device bore
140°', and slidingly sealingly engages the small
15 diameter portion 144! with a second seal 206'. The
volume between the first seal 204' and the second seal
206' is substantially evacuated, maintained at a

‘vacuum by the operation of the seals 204' and 206'.
Preferably, the seals 204' and 206' are formed of
20 a ' flexible elastomeric material and  seated in
corresponding anhular grooves in the pressure
regulation device 150°'. The pressure regulation
device 150' would be a suitable metal,.such as steel.
In use, the operati_on of pressure régulation
25 device 150' is substantially identical to that of the

pressure regulation device 150 in the preferred



di anmeter portion 144' of the regulation device bore 140', and slidingly
sealingly engages the small 15 di aneter portion 144" with a second
seal 206'. The volune between the first _seal 204" and the second seal 206
i s substantially evacuated, naintained at?3 vacuum by the operation of the

|'s 204' and 206’ .. Preferaply, 4h | 5,204, and. 206" f or ned  0f;, 20

2 Texibl o oI TRHHPEE” e 49 S, Tl sBie, £a0, cBAE, 5BECAEPRGS A
e . : o
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the operation gf¢ Psgetich U@ Nad the ¢2¥eCrndlor trdbshanii ally

I dentical to that of the pressure regulation device 150 in the preferred

23 enbodi ment . aidnété® dgectiohhe Jot tist eposede atsl odisBRakgege

di aneter section 200" is exposed to fluid at suction pressure and the free.
end of tghe snalpressumréeor creating Xle samexresponse dteclchyyygds in
pressure, creating the sane response to changes in pressure as in the
preferred enbodressure hewsinrthee puefemnted hembpdimentiy | Howeverai ning a
perfect, theoretical seal with sealing elepents 204" and 206', it is not
bel i eved pract ikegause opfr the (HiLHieuley cingmaintaingnamta opeygerte 150

wi t hout neans for nain aining a v euun1i£ t he ¥0Iune bet ween the seal s 204'
and theoretical seéal with sealing elements 204' and 206°,

it is not believed practical to operate the pressure

10 regulation device 150' without means for maintaining
a vacuum in the volume between the seals 204' and Q}
206",

Preferably, the compressor 20 or 20' woqld be
utilized in a refrigeration or_air'conditioning systen
15 for circulating a refrigerant in closed 1loop
connection, such a system having a condenser 220 for
condensing refrigerant to a liquid form, an expansion
vaive 230 for receiving the 1liquid ref:igerant from
the éondenser_zzo and expanding the_refrigerant, an
20 "~ evaporator 246 for'receiQing expanded refrigerant from
the expansion valve 230 and evaporating the .
refrigerant, a suction line 250 for transferring the
-evaporated refrigerant to a suctiop'port.zsz in the
lower portion 26 of the hermetic shell 22 such that
25 the refrigerant is received in the.éuctibn pressure

portion 36. The refrigerant is then cbmpresséd as



206' . Preferably, the conpressor 20 or 20" would be utilized in a
refrigeration or air conditioning system 15 - for «circulating a _
refrigerant in closed |oop connection, such a system having a condenser
220 foLFcondénsing refrigerant to a liquid f28m an expansion valve 230 for
receiwng the liquid refrigerant fromthe condenser 220 and expanding the
refrigerant, an 20describedpabaverandidischargedyvEfngmekhendenpressiogerant
fromthe expansion valve 230 and evaporating the refrigerant, a suction
line 250 for transtarengl thedésahargee®ards r254r mdtghansectth:ptmhta%z
in the |lower portiop 26 of the hernetic shell 22 such that 25 the
refrigerant is recdlfcharge; hane eppokopkResgrrdgneerod29s. AThghematic

he' conpr essor 20 THPERBARESEACRNaPfe HITH 358 aff LERGR bt fF o adr O
di sch | d 256 20Q. tl tati f h
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as hot gas defrost, all as
could include multiple compressors 20 or 20', or
multiple other components as well as additional
10 refinements such as hot gas defrost, all as is
K;' ' generally know to those skilled in the art.

From the foregoing it will be appreciated that
each of the described embodiments coﬁprises a scroll
compressof provided with a pressure fegulating device

- 15 responsive to suction pressure and discharge pressure
for regulating pressure in a pressure regulation
chamber and a biased annular seal for maintaining a
tequlated discharge.pressure in the chamber. 1In the
scroll compressor shown in Figures 1 and 2 the
- 2d pressure regulating device consists of a piston
movably disposed in a bore so as to increase and
decrease the size of the flow area of the outlet from
the chamber in response to axial movement of an outer
' end plate of a pressure differential controller. The

25 ‘controller includes a first bellows and a second

bellows connected to an inner and the outer end plate



generally know to those skilled in the art. Fromthe foregoing it wll be
appreci ated that each of the described enbodi nents conprises a scrol
conpressor provided with a pressure regul ating device 15 responsive to
suction pressure and di scharge pressure fgs regulating pressure in’a
pressure regul ati on chanber and a biased annul ar seal for naintaining.,a .-
regul at ed di schange dispased conddrtrivailly .of rond ansctivgy . C MVERaNE SWBwn
in Figures 1 and 2 the 20 pressure regulating device consists of a
pi ston novabl y dits yasysm ©ra Nears-vacuwn pressurmss anclesed dsetwéensi ze
of the flow area of the outlet fromthe chanber in response to axi al
novement of an &heebeddPwWHat The heplewsypredeenstyaingd dnhithe iemd The

25 controller includes a first. bello d a second bell ows connect ed
to an inner and e tta ash Hpgether suc ng'p‘&itsﬁi‘e?ed’uﬁﬁfceﬁﬂ‘?iﬂ%ﬁ?? of

one another. A volune at vaguum nearvacuympr essur IS encl osed_bet ween
the bell . ThBSYES 06\18 vcﬁ)ng{lfaipﬁtﬁf'% pHE Eﬁgnﬁl g‘f‘%sat PERESYet her
h that th | at . i | st di t
bressare di f1 SiEREEAMaY,betueen (BICEIOR Fid  d1hcRaPhE BFe8EGRE0 T, L0
havi " - : : : oy ; _
et i ni gt he pr essur A caorafhe Sroils RRviaghd keBkanulde (ERis-

section is provided in the frame defining the pressure

regqulation chamber at a point which is radially
10 outside the circumferehce of the chamber. The groove
is sized to accommodate a rectangular cross-section \o/
annular seal element preferably formed of elastomeric
material and to permit its free movement in the
groove. An annular sealing spring is disposed within
15 the groove for biasing the annular seal out of the
groove, whereby the annular seal is forced into
contact with a scroll wrap end plate to minimize the
fluid leakage and maintain a regulafed pressure in the
chamber. It will be appreciated that not only does
20 leakage make difficult the maintenance of the
appropriate pressure in the compressor apparatus, but -
any such fluid must be recompressed, reducing the
useful wbrk output of the scroll compression
apparatus. _
25 It will be appreciated from the description of
the embodiments above that some of the problems



10 outside the circunference of the chanber. The groove is sized to
accommodat e a rectangul ar cross-section annul ar seal elenent preferably
formed of el astonmeric material and to permt its free novenent in the

groove, An ‘annul ar seal i ng spring is disposegg wthin 15 t he groove for
bi asi*Qg. £+ he annul ar seal out of the groove, whereby the annular seal is
forced i nto contacassbébatedowbth presswrs Halardd sEralT apphbatﬁtsuaele

| eakage and maintain a regulated pressure in the chanber. It wll be

appreci ated that roedeced.doest2@an bel edleagethatkdmplidvidd utbmpréssor
mai ntenance of the appropriate pressure in the conpressor apparatus, but
any such fluid nugelbﬁommregsebtamedcbmgpmmdsaqua proper balpnt:e of

the scroll = conpression apparatus. It will be_ appreciated
fromthe descripti®h %S?Wsmaﬁﬁﬁwe agbieniwaensthe erbiking,seredi

e Soon thll i mpr GO BURBRoaCty SE1 1 BRI LA CERRUARHER BY (B COTORRYTR
ena plate 54, 54 %ﬁ%ﬂf@% AP PR - REbaRR B0 P udhPA PR A hibR 1 n

responsive to f1 ucath 0dsellasyel b4l SCHALUSRUBHS W e epAELL AL

t he pressure regul ating eV|c regul at1 ng an does
regulating device is self regulating and does not

require an external power source, thereby providing

10 "~ low maintenance costs and simple, automatic operation.

o/ It is also apparent that the annular seal cooperates
with the pressuré regulation device 150_, 150' to

further reduce the pressure variations in the pressure

regulation chamber defined in the compressor assembly.

15 Modifications to the preferred embodiment of the

| subject invention will be apparent to thoée skilled in

the art within the scope of the claims that follow

_hereinbelow.



require an external power source, thereby providing 10 | ow mai nt enance
costs and sinple, automatic operation. It is also apparent that the annul ar
seal cooperates with the pressure regul ati on device 150, 150" to further
reduce the pressure variations in the @zssure regul ati on chanber défined

i n the conpressor assenbly. 15 Modi fications to the preferred; .

enbodi nent of the subject invention will be apparent to those skilled i %
the art within tGRAEMSbe of the clains that follow hereinbel ow 27
CLAI MS: 1. A scroll conpressor conprising: a first scroll nenber having

an end plate and an upstanding involute wap disposed on said end plate, 5
el S ot o TeRegceat PhaLE LUCLAC ol @ ol scharge wper e,
dhsposed,on said end gL cel Lokl s" hERKLIOREUARACUR hri Biatdl doaPghend 9
cranber ! angedusyeldlil, shdotate M XGRS SOThaLE BhA"p 1AL 0 0
s¢ Lg;'r "glrgegi afsgafh deseler segail menR® (& pPite SPuftheESlincitlihly

' a discharge aperture;

a second scroll member having én end piate and an
upstanding ihvolute wrap disposed on said end plate
for interleaving engagement with said upstanding

10 involute wrap of said first scroll memhér;
a_pressure regulétion chamber arranged such that,
-in use, fluid pressure therein écfs upon said first
scroll end plate to bias.said first scroll member
toward' said second scroll member, said discharge
15 aperture of' said first scroll member end plate
providing flow communication to said chamber; and
a pressure regulation device responsive to
suction and discharge pressure for adjusting the flow
area of an outlet from said pressure regulation - \J

20 chamber for regulating fluid pressure in said pressure

regulating chamber.

2. A compressor as claimed in claim 1, wherein said .
pressure regulation'device compriseé a piston having

a portion movably disposed in said outlet for

_—
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provi di ng fl ow communi cation to said chanber; and a pressure regul ation
devi ce responsive to suction and discharge pressure for adjusting the flow
area of an outlet fromsaid pressure regulation 20 chanber for

regul ating 1 ui d pressure in said pressure rggulating chanber. 2. A
corrpreegor as claimed in clai'm1, wherein sard pressure regulation device

conpri ses a pi st onaajustdny rgarltd F1LoWw\eHda), di sposed in said outlet for
28 adjusting said flow area. 3. A conpressor as claimed in claim 2,

wherein said piston conprises a first relatively |large dianeter section and
a second relatively small dianmeter 5 section, wherein the free end of
said first section3is elpccepressoriias slaimed dn plaimzg wherein isadd end
of sai-d second section is disposed in said outlet and is exposed to fluid
at discharge presspiston comprisesecasofizst cmm&dveﬂymlaame dilamediar
said 10 pi ston I,s operabl connected _to pressure differential
control ler. 5. ASEE P@ss&ndas %I FERPd n E?&Pmﬁelmheﬁﬂﬁﬁlsa Ad-ameteTur e

di fferential controll i rst eIe ive to di,scharge

pressure and a sec8RE i.gn,n%'ze 3995{‘ &ﬁﬁn@ﬁ‘ ¢ “tc? %%F@%ﬁ"@

A conpr gssor as cl a| Csll.ec:l t%l %’1@13’ a‘ﬁh%h% 1o§1abg'essure and the free end
of said second section is di.sposed in said outlet and

is exposed to fluid at diséharge pressure.

Q/ 4. A compressor as claimed in claim 2, wherein said
0 piston is operably connected to .-a . pressure

differential controller.

5. A compressor as claimed in claim 4, wherein said
pressure differential controller comprises a first
element responsive to discharge pressure and a second

~ 15 element responsive to suction pressure.

6. A compressor as .cllaimed in claim S, wherein said
first element is a first, interior bellows member and
said second element is a second, exteribr bellows
member, éaid first and second bellows members being
20 concentric and interconnected to define a void of
variable volume therebetween, said volume being

substantially evacuated.

_
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first element is a first, interior bellow nmenber and said second el enment
is a second, exterior bellows nenber, said first and second bel |l ows nenbers
bei ng 20 concentric and interconnected to define a void of variable
vol unme t herebetween, said volune being supgtantially evacuated. *29 7.

A conpressor as clainmed in claim6, wherein said first and second belhqgg

nmenbers are secired Rocompnessorc@s laimed dmelaine s cwhexteire sasiad d ™

outer end plate conprising a piston rod for providing said 5 oper abl e
connection w t hf35E% @And ofecgnd bellqyis)  ueBberss axieyi seeuredatp AR of

t he preceding cl,ains, 0 risingga frapge, wherein, said frame_and

f
said first scroF'PlnﬁEnﬁg rtﬂggf:ﬁgag i anpruter end Rlate; O?P%mrr'dw 9.
A : : m 8 ; : :
G vi do. & her ot PRaSRel FOBPEERENTL . OT n2od EPECRFSELBHAgEFtBor i on
and a sugt I on pasai.g?ﬁeogoun 1:-J!ﬁ_l vﬁiﬁ?’%ﬁ}?{s@&?' aimed in claim?9,
urthner atlv

wherein The 15 rame 1's oper 0 support a notor within
said hernetic shell. 11. A conpressor as clained in claim210 wherein the
frame conprises a lubricant reservoir. 12. A conpressor as clainmed in claim

11, wherein theg, A compressor as claimed in any one of the
preceding claims, further comprising a frame, wherein
said frame and said first scroll member define said

pressure regulation chamber.

10 9. A compressor as claimed in claim 8, wherein said
frame is arranged to divide a hermetic shell of the
compressor into a discharge pressure portion and a

suction pressure portion.

10. A compressor as claimed in claim 9, wherein the
15 frame is further operative to support a motor within

said hermetic shell.

11. A compressor as claimed in claim 10 wherein the

frame comprises a lubricant reservoir.

12, A compressor as claimed in claim 11, wherein the
20 frame further comprises a lubricant metering aperture

for metering flow communication of a lubricant from

: I
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20 frame further conprises a |ubricant netering aperture for nefering
.fl ow communi cation of a lubricant from 30 said lubricant reservoir to
sai d suction pressure porti-on wherein said lubricant is entrained with the
fluid therei'n. 13. A conpressor as clainmed in claim 12, wherein said 5

not or # il udes a stator and a rotor defining®an annul ar space in which the

| ubri cdnt is disentraj ned fromfiuid di d-thrqugh said outlet, and
L ough whi ch' 1 he SBHGent FAF RBAFLISSOTT e | BAbd PYSEiTR o Sepre

14. A conpressor |.al | a4} 1 LnsLh uci.her
conpri ses neans fggi'btg'g?{l %fcﬁia{fi%\iaa %’D‘?]l\'ogﬁgg é&drslnyggs & ta'tc])'fri&'lsat?ﬂa
mot or. 15. A-conp@qu@'ﬁﬁgfgﬁﬁjnuji n-claim 14, wherein the frame further

i ncludes a | ubricant passage fromsaid 15 | ubricant reservoir to said
bearing neans. 16. A conpressor as clained in any one of clains 8 to 15,
wherein said frame is provided with an aperture defining said outlet from

said chanber. 17. 13.compcomptesadrcasi ckdimadaiy oreimfiz) ahdrdin @add
16, further conprising an annular seal elenent disposed about said

pressure r8gul ati motoraniincludes a stator and a rotor defining an

| annular space in which the lubricant is disentrained

from fluid discharged through said outlet, and through

which the disentrained 1lubricant flows to said

_ reservoir.

10 - 14. A compressor as claimed in claim 13, wherein the
frame further comprises means for bearing rotational

motion of a drive shaft of said motor.

15. A compressor as claimed in claim 14, wherein the
frame further includes a lubricant passage from said

15 lubricant reservoir to said bearing means.

L;/ 16. A compressor as claimed in any one of claims 8 to
15, wherein said frame is provided with an aperture

defining said outlet from said chamber.

'17. A compressor as claimed in any one of claims 8 to
20 16, further comprising an  annular seal element

disposed about said pressure regulation chamber

e
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31 between said first scroll nenber end plate and said frame for sealing
sai d chanber and a neans for biasing said annular seal toward said first
scroll menmber end plate. 5 18. A conpressor as clainmed in claim17,
wherein said nmeans for biasing said annul a4 seal conprises-an annul ar

bi asi ng nenber engaging said frame and said annular seal. 19. A conpressog
as clainmed in clbetwdén satdeifirsti dckdll mehbeFtends plateyislal syigh *
annul ar groove for containing said annular biasing nenber and at | east a
portion of said fwang floxssaldngrsaid shanberamdeasneans £ori btasingcl ai m
18 or 19, wherein §a|d annul ar bi asi ng nenber conprises an 15 annul ar
seal i ng spring. S84 ANYHAR SRl Loward npaidnfirst nscoolihmenbersend
annul ar seallngﬁéprlng has no discontinuity. 22. A conpressor as cl ai ned
in any one of t %meding -claims, further conprising nmeans for 20
conpliantly driving said first scroll nenber, said conpliant drive neans

I ncl udi ng an aperture for 32 acceptlng a stub on said end plate of said

first scol | menfer. a compressor as claimed in claim 17, wherein said
means for biaslpg said annular seal comprises an
annular biasing member engaging said frame and said

annular seal.

19. A compressor as claimed in claim 18, wherein said \_)
10 frame is provided with an annular groove for
contéining said annular biasing member and at least a

portion of said annular seal element.

20. A compressor as claimed in claim 18 or 19,
wherein said annular biaéing member comprises an

15 annular sealing spring.

21. A compressor as claimed in claim 20, wherein said

annular sealing spring has no discontinuity.

22. A compressor as claimed in any one of the
preceding claims, further comprising means for
20 compliantly driving said first scroll member, said

compliant drive means including an aperture for

_—
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23. A conpressor as claimed in claim22 when appended-to any one of clains

10 to 15, wherein said notor has 5 nmeans for eccentrically engagi ng
said conpliant drive neans. 24. A conpressor as clained in any one of
clains.10 td 15, wherein said first scroll er has an annul ar upstandi ng
drivenstub on said end plate thereof 10 ext endi ng oppositely fromsaid

upst.andi ng i nvol Ut@coépBihfer£0btuBN b aisd it &hd | PlatdieSotN SELLNELrEL
crankshaft menber; said conpressor further conprising nmeans for conpliantly
driving said firstsecobl| mambeer, said conpliant drive neans having an
aperture 15 for accepting said crankshaft nenber and a circul ar
exterior rotationally interfitting said annular drive stub. 25. A
conpressor as clainmed in any one of clains 10 to 15, conprising a drive
shaft in connecti of3wi th @@mpressexn|as ipkained dini cdaim 22hwhenhappeygded
eccentric crank portion with a_crank stub; neans for conpliantly driving
said first scrol|l ¥RenRY, ongef cehdpiraniogkeviSncuherginngaid poteri bas

. t with id K 33 stub and a_ st i.d _end_pl at f id
first scroll menbdlean for RPCPREEiAplLE ORoRuRET ARIY) PTRRLLABK cARbYROr o

described_mﬁth_reﬁéggwge to the acconpanyi ng draw ngs.

24. A compressor as claimed in any one of claims 10

to 15, wherein said first scroll member has an annular

Oy

upstanding drive stub on said end plate <thereof

'-10 ' extending oppositely from said upstanding involute
wrap thereof, and said motor includes an eccentric
crankshaft member; said compressor further comprising

means for compliantly driving said first scroll

member, said compliant drive means having an aperture

15 | for accepting said crankshaft member and a circular
exterior rotationally interfitting said annular drive

stub.

25. A compressor as claimed in any one of claims 10
to 15, comprising a drive shaft in gonnection with
20 said motor, said drive shaft having an eccentric crank
portion with a crank stub; means for compliantly
driving said first scroll member, said compliant drive

means being in rotational engagement with said crank

* [ L M S *



33 -
stub and a stub on said end plate of said first scroll +

member.

26. A scroll compressor substantially as hereinbefore

described with reference to the accompanying drawings.

A



