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rotary conpressors -A typical rotary hernetic conpressor is o 7&4’
types.i Che type is the high side conpressor and 5 the other is the | ow
side conpressor. In a high side conpressor, the motor which operates the
conpression portion of the systemis disposgd in the discharge or

hi,gh- pressure portion of the hernetic shell, while in a | ow side

conpressor, the motor is mrar0sasbMERESHOR GAVING AU REIAEFONVAIRME Pressure
portion of the hernetic-sheH—A—-ecorrBRr—problemWit-R—i-et-ary—earpr essors is
the tendency of conpressed refrigerant to flow fromthe di scharge portion
of the hernetic shell through the conpression portion of the conpressor

systemto the 15 SThis cineenieian i tess ned imotsimt Iccamtb-dresmes £ 0
repressurize the lowside of the system = This tendency may be _
el iminated by preventiry F¥pdeadt retaryohesmettic anmpressiadh borehenosf the
system so that refrigerant may_not pass, t-hrough,the ¢onpressor 20 to
the | ow si de port|§WPcﬁYE%% he?ﬂ%tF¥P§héFltheTHF§h|§1??pF€HPF9S§€€o#H#|shed
by the inclusion | onpwe stem of a_check val ye such as a._reed

val ve or ball valv qﬂ? eﬁﬂ CSRETESPEr r i gBr Anf29 Fgealso

gﬁa tSi g:c ]‘? f/gl \‘ngO”PJzAxﬁ&ééEér 2%ne mo@é!r.t@ﬁi&ﬂ%ﬂéi;ggegf tReSQbhpPLEs3Bg" at ed
portion of the system is disposed in the discharge or
high-pressure portion of the hermetic shell, while in
— a low side compressor, the motor is disposed in the.
10 suction or low pressure portion of the hermetié'sheil.
A common problem with rotary compressors is the
tendency  of compressed refrigérant to flow from the
discharge.portion of the hermetic shell through the
compression ﬁortiﬁn of the.coﬁpressor'5ystem to the
i5 suction side of the hermetic shell and hence to
repressurize the low—side of -the' system. This
tendency may be eliminated by preventing reverse
rotation of the compression portion of the system so
that'refrigerant may not pass through the compressor
20 to the low—éide portibn of the hermetic shell. This
is typically- accoﬁ\plished by the inclusion in the
compressor systém of a check valve such as a reed
valve or ball valve to prevent reverse flow of the

- refrigerant. It is also possible to accomplish this

25 by the inclusion of a solenoid operated shut off valve
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rant systemto which the conpressor is connected. |Ln a
refrigeration system having a conpressor which is protected fromreverse
check 5 val ve, a separate additional problemaris
the event that the conpressor is operated in reverse rotation for so

o

i nproper wiring of the driying notor. This problem was
recogni zed in US Patent Nunber 4,560,330, directed toward the high side 10

| PntERe hf&brié;d?aﬁﬁ”ﬁ&*ﬁﬁéﬂr toawﬁbléhl efel bBﬁp%@%%BrV%EVG was

event reverse'rotation the - conpressor® due to
I €othh&Et d&! ween dlscharge and suctlon | i ne pressure,
he event of driven reverse 15 rotation, discharge

This results in excessively high pressure tending to
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WF ST dé” conpresso
the driving motor. This problem was recognized in US

Patent Number 4,560,'330, directed toward the high side

compressor. In the high side compressor, a suction

line check valve was included to prevent reverse

rotation of - the compressor “due to pressure

differential between discharge and suction line
-pressufe, however, in the event of driven réverse
rotation, discharge pressure fefrigerant would be
pumped from the discharge port to the suction line
valve. This results in excéssively ‘high pressure
tending to breakdown the exterior portion of the wféps
in the scroll compressor described in the patent. The
solutlon lay in providing a check valve to release
this abnormally hlgh pressure refrlgerant to the
discharge'pressure portion of the hermetic shell.

It is impracticai to apply thé type éf relief

yaive used in a high-side compressor to a low-side

compressor. For example, if the check valve were -

placed on the suction line of the low-side compressor,



refrigerant gas at discharge pressure would fill the entire hernetic

shell -“tpon each cessation of conpressor operation, due to reverse
rotatiwa-of the conpressor el enents. This would require that the 5
entire RAernetic shell, including that portion normally at suction pressure,
be constructed to w thstand discharge pressure refrigerant. This would
requi re® an unnecessarily heavy and'expensivélhernetic shel | . .Furt hernore,

inth t of intentional or. accidental 10 ' -
overse action of THFWART (G Y | ALATRATHR (EESHENTS CHRN IR DELLbLFRE: (o

refrigerant  at pre%%eggghggigr ex%q8di B%éljtpe Qg{;:ga![ ﬁ%J;%scat}:ea_.j_rcg,l:aCpéﬁssure'

of the refrigerant result 1Tna ing O ermne el l

with possible 15 comprddddidaileddtiln, MUk RPCASFerd ALELEIGH I ﬁfl ?lhet he
necessity of providing an unduly heavy and expensive hernmetic shell.
Finally, this dasififessdr| d18R6RESLt at Bhibe wRId NBe§@iPe DXHAE the
conpressor of the entire suction portion of the hernetic shell to 20
suction pressure haftuire heemeltdekshalye ivelud petHar portiohchorgel Byt
fromthe suction line, resulting in an unnecessary period of reconpression
of refrigerant at atheswegiion ngressuneh dyel cwistupetad ohe wibhstaodl d

adversely affect the efficiency of the system25 - introducin .
unnecessary tine digfFhange pressuresrefrigspante (Bidewerdd 5PABAERI 7Y and -

an unnecessary. cost 4 . _ ] .
_ unnecessarily heavy and expensive hermetic shell.

Furthermore, in the event of intentional or accidental

-

[

10 ' reversé rotation by re§erse action of the motor, thé_
entire hermetic shell.could be subject to refrigerant
at pressure equal to or exceeding the normal dischargé
pressure of the refrigerant. Tbis could result in a
bursting of the hermetic shell, with possibie

15 attendant injury and expense, or alternatively, the
necessity of préviding an unduly heavy and expensive
hermetic shell. Finally, this deéign would

_necessiﬁate the pumpiﬁg down by the compressor of the
entire suction portion of the hermetic shell to

20 suction pressure before the check valve would open to
admit refrigerant from the suction line, resulting in
an unnecessary period of récompfession of refrigerant
at the beginning of each cycle of operationf This
would adversely affect the efficiency of the system

25 iﬂ%roducing ﬁnnecessary time lag into the systenm

response to demand for cooling and an unnecessary cost



for reconpressing the refrigerant. It is an object of the invention to
provide a rotary conpressor having a relief valve for preventing danhge to
the conpressor elenents during reverse 5 = rotation. Accordingly, the

i nvention provides a rotary conpressor conprising a discharge port fofF

di scharging working fluid into a dischargg portion of the conpressor, a
means of preventing back flow of working 10 fluid fromsaid discharge

portion into sapgd,.di.se8akPEsLPRL ARd PQ?P@?%‘-. ns for permtting passage

of working fluid at suction preSsure to s scharge port when the

conpressor is operated Wt d 9yt  9Eakhan, i ithtGlars abb epbeyiaseyent i ng
passage of 15 wor king fluid through sai d passage neans when the :

conpressor i s opetatgtcompressdr etiving at rabhief healvey ey P&eﬁz@hﬁzﬁﬁfg
provi des a hernetic scroll conpressor conprising: a scroll conpressor

el emrent di sposedamage 2fb the heompressehel élémenityi drsaigl sletlelrsient o a
suction pressure portion and a discharge pressure portion, said scrol
conpress®r el enePEahdONng a di scharge port defined therethrough for

di scharging refrigerant into said discharge pressure portion and a relief
passage 25 meansAFEPrARREt Eonddt’ | AGVENEdORCcPHPVEIRE | Gh FPESTWT e

refrigerant to said, dLsShALYR PRl g TPaRSChekoR SR YA 2 2ASk 1 Hg O

working fluid into a . discharge portion of the
compressor, a means of prevenfinq back flow of working
10 fluid from said discharge portion into said discharge ;;J
port and .paséage means for permitting passage of
working fluid at suction pressure to said discharge
port when the compressor is operated with reverse
rotation, and closable for preventing passage of
15 ‘working fluid through said passage means when the
compressor is operatéd.with correct rotation.
The invention further provides a hermetic scroll
compressor comérising:
a scroll compressof element disposed in a
20 hermetic shell to divide said shell into a suction
pressure portion and a discharge pressure porfion,
said scroll'compressor'element-having a dischafge port
defined,therethroﬁgh for discharging refrigerant into
said discharge pressure portion and a relief passage'
25. means for interconnecting a source of suction pressure
refrigerant to said discharge porf;

means for preventing a back flow of refrigerant



5 fromsaid discharge pressure portion into said discharge port; neans for
closing said relief passage neans in a flow preventing manner disposed in
said r®+def passage 5 "means, said relief passage closing neans
being refrigerant pressure responsive to selectively prevent or permt a
flow of . refrigerant through said relief passage neans whereby said relief .
passage nmeans is closed by said relief passage closing neans when the 10
scroll conpressorfrom sagdat ddscharbe tpeessareecportiehi odnto psaiant
passage of discharge pressure refrigerant through said relief passage neans
and said relief padtageangansort;open to pernit passage of suction pressure
refrigerant to said discharge port_ 15 when the scroll conpressor is
operated in reverse rotBeras. Iqxecloning i AIr)inlhwHageage meamst ild acrol |
conpressor conprising: a scrol] conpressaqr el enent di sposed.,in a 20

hermetic shell to tHOYRF SHREWIE MM dsBRERAOAD faks died 1S PREFERd a

di sch : ' id . oL | I havi .
i Sohar g6 pbr i derPRBIET hobEhr oEGHLRbr HRPERORnCHoPt Pgor BREE RE4BAar go

pressure to the di f&%ﬁ.(ﬁ%}:é’ﬁ@ SUS%M E.bggo?xéive to aééqe%gi@eil%pggﬁﬂgfge

means for interconne sal ction pressufe portion to sai I'SC
port, said : or permit a flow of refrigerant through said relief

- passage means whereby said relief passage means is
closed by said relief paésage closing means when the
o 10 scroll compressor 1is operated with the correct
rotation to prevent passage of 'dischérge pressure
refrigerant through said relief passage means and said
relief'passage means.is open to pe:mit passage of
suction pressure refrigerant to said discharge port
15 when the scroll compressor is operated in reverse.
rotation. |
The invention also provides a hermetic scroll
. compressor comprising:
a scrqll compressor element disposed in a
20 hermetic shell to divide said shéll into a suction
pressure portion and a diséharge pressure portion,
said scroll compreésor element having a discharge port
'defined therethrough for directing refrigerant at
discharge pressure to the discharge pressure portion
25 .and a relief passage means for interconnecting said

suction pressure portion to said discharge port, said



6 relief passage neans having an inlet disposed in said suction pressure
portion; means for preventing a back flow of refrigerant into said .
di scharge port from said discharge pressure 5 portion; nmeans f Qr e -
~closing.-said relief passage neans in a flow preventing manner to prevent
flow of refrigerant fromsaid discharge gort to said suction pressure

portion, said relief passage closing neans conprising 10 a pressure
responsi ve, frexehbef npassiye memberharving@m iglletedisplosedriay eatidng

position and an open,

flow permtting position whereby said relief passage

means is- cIoseds%9t§9?dp¥%$$%¥ep@%%%g%ncl05|ng means when the scrol

conpressor is operated wth corre

rotati on to prevent passage’

of discharge pressur%e?%?rF@ErHﬁFV?ﬂFbH%haSHPHkrgﬂPEf°Sa§§§§égﬁ55ﬁ§ and

said relief pas

refrigerant to éﬂ?g %?g'reﬁiﬁP%kﬁ?tQﬁég?éni: pas§? 155 g%éé%nl 5%%2?;fed

in reverge 20 {gﬁatlon ‘The invention al so provides a hernetic scrol

conpr essor COI’TD?I S n

a scroll conpressor el enent disposed in a hernetic

shell, said scrollme&ﬁm&ssceiosﬁh@md%nef padEalgeS mdinsA inUGRf ace

d|V|d|ng said

10

" a closed, flow-preventing positioh_and an open, flow-

15

20 .

shell into a suction
flow preventing manner to prevent flow of refrigerant

from said discharge port to said suction pressure
portion, said relief passage closing means comprising

a pressure responsive, free-moving valve member having

permitting position whereby said relief.passage means
is closed by said relieflpassage closing means when
the scroll compressor is operated with correct
rotation to prevent passage of discharge pressure

refrigerant through said relief passage means, and

said relief passage means is open to permit passage of-

suction pressure refrigerant to said discharge. port
when the scroll compressor is operated in reverse
rotation.

The invention also provides a hermetic scroll

. compressor comprising:

25

a scroll compressor element disposed in a
hermetic shell, said scroll compressor element
comprising:

a surface dividing said shell into a suction

-



7 pressure portion and a di scharge pressure portion, a discharge port

defi ned™t heret hrough for discharging refrigerant into said discharge
pressune=portion, a relief passage defined therethrough and having an 5
inlet in said suction pressure portion, and a further passage defi ned

t heret hrough from said discharge port to sai® scroll conpressor el enent
surface} nmeans for preventing a back flow of refrigerant fromsaid

di scharge pressur PRRAIVEA Perbienj andoa dischazgrapyesgure, poxtdoback fl ow
preventing neans bej dligosed on sgid scroll conpressor elenent surface
in said discharge $t %éhﬁﬁ BPFFoﬁe@%ﬁﬂﬁr?Qﬁﬁ%ﬁﬂrﬂﬁﬁﬁwﬁ?E AdssbaEpEaY

free-nmoving valve ne

15 '
and a closed, flovF' Jv%%ﬁ?’% %’?F’gﬁ nm‘:&quefg%%éﬁn‘g_eé)om tt}?c‘)g’EOnFacts
sai d scrol | conpr esspefl e Al 428EnLS Rl 98hANM Y QL t Bpough

sai.d relief passage 1n sed posi al've “Contal nnent er for

contai ni ng $al d 20in1et m'svm SRAORn prewifte pidkien, SAA'El BEREher

menber cooper ati ng w-t said val ve COI’TpI’ essor el rrent sur ace to

chanber for directpissdpd rddei sy HPBEIAHUGIE | fir@m aaiaaaesbaasabdpwtt her
passage when said val ve nenber is in the open position; and

nmeans di sposed i n tsai sh it ser sDNt conpsss o rdlesme s sq;:tﬁaibd)g sal d valve
menber between the open
means for preventlng a back flow of refrlgerant
from said discharge pressure portipn into said
\ :_ 10 discharge port, said back flow preventing means béing
- disposed on said scroll compressor element surface in
said discharge pressure portion;
-a refrigerant,pressure responsive, freeémoving
vélve member, having an open, flow-permitting position
15 ~and a closed, flow-preventing position, wherein said
valve member contacts'said scroll compressor element
surface to prevent refrigerant flow through said
relief passage in said closed position;
a valve containment member for containing said
20 valve membef, . said valve containment member-
cooperating with said valve compressor element surface
to define a chémber for directing refrigerant from
said relief passage to said further passage when said
valve member is in the open position; and

25 . means disposed in said valve containment member

for guiding said valve member between the open



8 position and the closed position. The invention also provides a hernetic
scroll conpressor conprising: a first scroll conpressor elenent disposed in
~ab hermetic shell to divide said shell into a suction pressure e
portion and a di scharge pressure portion, said scroll conpressor el enent
having a discharge port defined therethrqugh for directing refrigerant to

- the discharge pressure portion, said. scroll conpressor 10 el enment*

further includppgieibr! 4RE ERESUSsER NS DOIdH | Sing a relief passage
having an inlet in said suction pressure portion and a further passage
‘having an outl et in Bhéedidivenitdoge ped , providesr @ | heompt £8s@crallament
further conprising a first, 15 upst andi ng i nvol ute wap di sposed

t hereon; a secondmpressdr compprisingel enent di sposed in said hernetic
~scroll conpressor for orbital non- rotating novenent with respect to said
first scroll conpres8ofiEFEnERrOliarampEesRarselsmpntofpeposed in a

el enment. having _ a secpond upstanding, |nvolute wap _disposed thereon for

i nterl ea®i ng eny&EReERE Pt lsFY Fivide upetdnd@bsddi Ut® HUEFI%%eans for

driving said second scro hernetic

|l _canpressor _el enent. di sposed in said
scrol | conpr essBy$e28re P“%éirg%‘ d?’li’é/)i fg acﬁﬁar(ﬂes pBEETE RS s BoF T4 08 on
pressure portiog,ig seroll compressor element:having a discharge port
defined therethrough for directing refrigerant to the
discharge preésure portion, said scréll compressor
10 . element further including a relief passage means | Sq?'
comprising a relief passage having-an inlet in said
suction pressure portion and a further passage having
an outlet in said discharge port, said scroll
dompréssor "element further comprising a first,
15 - upstanding involute wrap_disposed'théreon;

a second scroll éompressor element disposed in
said hermetic scroll compressor for .orbital non-
rétating-movement'with respect to said first scrall
compressor element, Said second scroll compressor

20 element .having a Second upstanding involute wrap
disposed thereon for interleaving engégement with said
first upstanding involute wrap;

means fdr driving said second scroll compressor

- element disposed in said hermetic scroll compressor/
25 said driving means disposed in said suction pressure

portion;



9 means for preventing a back flow of refrigerant into said discharge port
from sard di scharge pressure portion; neans for closing said relief passage
in a fhow5 preventing manner to prevent flow of refrigerant through
said relief passage means from said discharge port to said suction pressure
portion, said relief passage cl osi ng meags conpri sing a pressure
responstve, free-noving valve nmenmber having a closed, 10 -

fl owpreventing positiopeand Qaroeeaveht%@psr Walcki 9RO ir@E HaRRGIE Sai d
relief passage is closed by said relief passage closing neans ™ when the

scrol | conpressor jiftepeaddedisthirgorpeet fromis0id (e maswae of
di'scharge pressure refrigerant 15 through said relief passage neans,
and said relief papemfjgonpans is open to permt passage of suction pressure
refrigerant to said dlscharge port when the scroll conpressor is operated
in reverse rotation. |nmeangrfpRarlpréngnsaidi gelief besseye 20 a flow

under st ood, _sone enbodi nents thereof, which are: given by way of exanple

only, will Bow be BES¥ENBERI\iRINNSK oitéhcBreyenke BELHmRfhy KRS rdEakamnFs, in
which: Figure 1 is

conpressor havi ng Eﬁréﬁgﬁfssgﬁ"@g g%fvll)aesvxéaoée mgﬁf’g&%@ Psg s Zﬁ%%l?l
partial cross-sectjgpal of ey f L8tEBAPLERRLAR pd NS, tgglﬁo@%rﬂ%%or of
passage closing . means cohprising a pressure
responéive,.free—moving valve member having a closed,
(- 16' flow-preventing position and an open, flow-permitting
~ position whereby said relief passage is closea by said

relief passage closing means when the scroll
compressor is operated with correct rotation to
pfevent paésage of discharge pressure refrigerant

15 throﬁgh said relief passage means, and said relief
passage means is open to permit pa#sage of suction
pressure refrigerant to said discharge port when the
scroll cﬁmpressor is operated in reverse rotation.

‘In order that the invention may ke well

20 - a underétood, some embodimeﬁts thereof, which are given
by way of example only, will now be descfibed with -
reference to the accompanying drawings, in which:

Figure'i is a cross-sectional view of a low-side

hermetic scroll compressor having a relief valve;

25 ) Figure 2 is an ehlargéd partial cross-sectional

view of the compressor portion of the compressor of



10 Figure 1; Figure 3 is a cross-sectional view of the conpressor of Figure
.2 taken along section line 3-3; Figure 4 is a parti al
of the 5

position of the relief valve when the coppr.essor operates with correct

rotation;

and the positicy&g%Féhf.relief val ve when the conpressor operates with
reverse rotation; Figure 7 is a cross-sectional view of a valve housing for
the relief valve takeimiFgough sectd ORrbas-sectiidm@l’- ¢iely Fogur end; Figure

8 is a cross-sectional view corresponding to the view shown in Figure 3 of

10

cross-sectional , vi ew

conpressor of Figure 2; Figure 5 is a parti al cross-sgctﬁbnal
view of the conpressor taken along section line 5-5 of Figure 4 showing a

Figure 6 shows theé conpressor as seen in Figure 5

a part of a furédigpresdesi oREigutdW eedkdrs AR it i IgrRedd-ixnal view
> 2 conpressor of Figure 8 taken along section line 9-9; Figure .
10 i s a cross-secti dhbdume edvicoar papbidl norosstdectviaval hoew iof Ehgure 3 of

of the 20

a part of a further enbodinent; Figure 11 is a cross-sectiona
reerpresstovwt | FLgUXRIrdy 10 taken al ong section line 11-11.

valve 255

10
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20

25

Figure 5 is a partial cross-sectional view of the
compressor taken along section line 5-5 of Figure 4
showihg a _positionl of the -felief valve when the
compressor operates with dorrect rﬁtation;

Figufe 6 éhows the compressor as seen in Figure
5 and the position of the relief wvalve when the
compressor operates with reverse rotation;

"Figure 7 is a crossésecﬁional view of a wvalve
housing fqr the relief valve taken through section
iine 7-7 of Figure 4; |

Figure 8 is a cross-sectional view corresponding

to the view shown in Figure 3 of a part of a further

embodiment;

Figuré 9 is a partial cross-sectional view of the
compressor of Figure 8 taken along section line 9=-9;

Figuré 10 is a cross-sectional view corresponding
to .the view shown in Figure 3 of a part of a further
:embodiment;

Figure 11 is a cross-sectional view of a.valve
housing shown in Figure 10 taken along section line

11-11.

view of a

-

-+



A refrigerant conpressor systemgenerally denoted by reference nuneral

20 is “Shown in Figure 1. Refrigerant conpressor system 20 conprises a
rotary éonpressor housed in a hernetic shell 22. © The 5
refrigerant conpressor system 20 is not shown in Figure 1 in detail since
details regarding the conpressor system needlhot be disclosed to understand
the. forniand function of the enbodinent. The rotary conpressor illustrated
is a scroll-type refrigek dffrigerant gompresser. syskam ganenallysdgnasedt ood

that a rolling piston or other rot aré conpressor woul d be ,equally suitable

for_ application in ¥he TRHPreRSRHr T R erfdhc SHOWR bdMhad189TEs Pat ent
Nunbers 801, 182; 3, %é 977. 4,082,484 and 4 4%5 3#%, for a 15 nor e
conpl ete di scussi oAt otISRN | FORPRESSPT | B SEE R Pds STTRIIRGE St s TOFRLY

princi pl es of operat| @91 ant | rs of _c LON,..sp d within
the hernetic shell 3‘55 g s a lf)xed&g%:%%l .ﬁ§24ahg§§%’égg£%e%l}%fy ocat eé‘p’e
aperture defgning 2lafrigefart SARIRIM s¢gbtem A 04 LASY SHRM i§8

i s disposed in-a parallel spaced relationship with respect to the fixe

scroll 24. A fixed piy@tdit g Wap HbetdHid Higeed dethliasli xegdagaiay #Ae and -

an orbiting involute wap 32 is disposed on the orbiting scroll 28 25
such that the resqagstessor isyoter et AR b @iscllosetietbeantdegstand
engagenent defining a plurality of 12
the form and function of the embodiment. The rotary
compressorliliustrated is a scroll-type refrigeraht
o 10 cémpressor; However, it is.understood that a rolling
pisfon or other rotary compressor would be equally
suitablé for_appliéation in the compressof system.
Reference may .be had to US Patent Numbers
801,182; 3,924,977; 4,082,484 and 4,415,318, for a
15 more complete discussion of scrbll-iype .fluid
compressor apparatus, its principies of operatidn and
particulars of éonstruction. _
‘Disposed within the hermefic shell 22 is a fixed
scroll 24 having a centrally iocated aperture defining
20 | a discharge poft 26. An orbiting scroll 28 is
disposed in a parallel spaced relationship with
respect to the fixed scroll 24. A fixed involute wrap
30 is disposed on the fixed scroll 24, and an orbiting
involﬁté wrap 32 is disposed on the orbiting scroll 28

25 such that the respective involute wraps are in

interleaviné engagement defining a plurality of



pockets having vol'une decreasing toward the centre of the respective waps.
A swi ng-link mechanism 34 provides for conpliant orbital non-rotating .
nmotion of the orbiting scroll 28. 5 - The fixed scroll menbeg,R4
further serves to divide the hernmetic sfgell 22 into a discharge préssure
portion 36 and a suction pressure portion 38. It is to be understood that

t he divi si on pbckéeshrasthgcveheine @acreasihfetdivardathe persparefporiion
36 and 10 t he suctiaon pressure portion 38 .¢could be acconplished in the
rotary conpretber tgspeteiverarapsich a3  @wingddmilemechandisar 3®nber, and
that the use of the fixed scroll nenber 24 is not to be taken as Ilimting..
A suction porpravifespfevi gempldangnprbitiali npntsotatingrogtion offri gerant
to the suction pressyre portion_38 of the hernmetic shell 22, and a .

di schar ge por Fh@20rRi5i8gi §64°Ld P8npve discharge pressure refrigerant from

" the digcharge presgure portion 36.qQf the hernetigc shell 22. 20 '
The regri ger ant -_coﬁﬁ?e ' e‘iy?f:é'fﬁlgo T Fvg% oHen: &eFyes ERiric

ToLET 9 9 SPRTFLaN! Lk RoRe RS HEP A7 48P, ROBLABR e e DN ™ ©
el PRoRESEE N SO g oy porsth = e o0
the drive £3 be understood that the division of the hermetic:
shell 22.into the discharge pressure portion 36 and
10 ﬁhe suétion préssﬁre portion 38 could be accomplished
in the rotary.compressor by other ﬁeans such as an
independent barrier.member, and that the use of tﬁe
fixed scroll @ember 24 is not to be taken as limiting.
A suction port 40 is proVided to admit suction
15 pressure refrigerant to the suétion_pressure portion
38 of the hermétic shell 22, and a diécharge port 42
is prqvided to remove discharge pressure refrigerant-
from the discharge pressure portion 36 of the hermetic
| shell 22. |
20 The refrigerant compressor system 20 is driven by W/
an. _interﬁal electric motor | 50 disposed within <the
suction pressﬁre pdrtion.ss of the hermetic éhell 22,
The electric motor 50 includes a stator 52 and a rotor
54.. A dfive shaft 56 passes through the rotor 54,

25 with its lower end eXtending into a reservoir of oil

58. Disposed at the lower distal end of the drive .



shaft 56 is a centrifugal oil punp 60 operative to cause oil 58 to fl ow
upwar d“Bhrough an internal bore 62 within the drive shaft 56. The oil thus
forced™pward through the internal bore 62 |lubricates 5 surfaces
subject to friction within the conpressor system 20 such as the | ower drive
shaft main bearing 64. The drive shaft beafing 64 is supported in a

bear ngs and Str uBPIRE e ebfas GFE-LAGEE 8T bl 5 d SpePRELIET o8 "'
Ctructur os for suSESPY Mt o et of Tap SPRRAICChRalon F FREGEpRY, B2e T,

structures for supportln he no I SCP0sé

are believed to bgzgwﬂ,{ ytHgdgﬁ%ogH%kg hgg art pnel toi s gr $headg 15
for exanple, that oil punp 60 would equal I'y suitable a

gear-type or sim Iu?wawrp MY cugts etkhd Nei s€éPha 1 COPBFESSEH Oﬁubi'-%h%%a“t
conpressor system 20 further conprises means for preventing a back flow of
refrigerant from suerfdceshasgejecestw efPiction RAthion té combeekior

di scharge port 26 when the pressure of refrigerant in the discharge
pressure portion 3@s¢xme@mssduhpﬂ@sﬁh@elu@ereﬂrlgerahaftnmahn teaciiagge
port 26. Preferably this is acconplished by a co essor di scharge val ve
assenbly 100, whi 64.i s The drivgnshafty bﬂ@é‘\mgdrg‘boééd sams:mmi finea

scrol |l menber 24 adjacent _.the discharge port 26. This dischar 14
framework 66 which is attached to the hermet c shell

22 and includes other bearings and structure necessary

o 10 to support the orbiting scroll member 28. The o0il

pump 60, motor 50, components of the motor 50 and the

structures for supporting the motor 50 are not

disclosed in detail, as they are believed to be

generally understood in the art. It is understood,.

15 for example, -that oil pump 60 would be equally:
| suitable if a gear-type or similar pump were used.

The scroll compressor of refrigerant compressor

.system 20 further comprises means for preventing a

back flow of réfrigerant from the discharge pressure

20 portion 36 into the discharge port 26 when the

pressure of refrigerant in the discharge 'pressure

portion 36 exceeds the pressure of refrigerant in the.

discharge port 26. Preferably this is.accomplished'by

a compfessor discharge valve assembly 100, which is

25 generally shown disposed atop the fixed'scroll_member

24 adjacent the discharge port 26. This discharge



val ve assenbly 100 may be a ball-type valve, a pressure relief valve,or
other suitable valve. Preferably, the discharge valve assenbly 100 is ..,
conprised of a valve stop nenber 120, two guide 5 collars 130, »a&nd
a detached valve elenment 140 operating between a closed position and
an open position. In the open position,¥he valve el enent 140 rests

agai nst the valve_stop_ne r'1 thus permtting.refrigerant to flow from,
t he di scharge Bgﬁtvelogssegggg igot h’&ayd&%heﬁ gé’aqd'rgé@l?rev “Eiron?. 36 of
the hernetic spell i Is l.Qs.e bt . | ve ;el enent 140
coveringly seapgefgﬁg‘% %%%&%égv%&%%ép%?h&rg%é%%%gﬂ% c‘)’\ﬁlc‘)'fe‘r ef ri gerant
fromthe discharge RLRFeHa rtd ég%éﬁg éry% I SC r 6., As 15 *
wi Il be described nnré-qu?&eﬁeréﬁﬂ, t e_&ﬁ?ve éﬁ%ne%%égﬁBfgséﬂéegsthe

cl osed positiogompadsed tBer f Jatve 03diobi ORembbie {34 St LR ngu&ag _'

I noperative state of the conpressor, and the second being the reverse

rotati og oper acoQlagh t IBoGoNHMBSa . @dcached valdel cbilehef8Ssage nMeans
for interconnecting a source of suction pressure refrigerant to the

di schar ge port operptdingdetetweenonpr i ckssedr gosition  sami i an sopene,
passage 260, a relief chanber 210 and a further, or internediate passage
270. A neans fpesifion. Enothegoper pesitionpaddwyaivenslements Lowy

preventing manner conprises a relief valve assenbly 200 which is = 15
. rests against the valve stop mémber 120, thus

: permitting.refrigerant to flow from the discharge port
10 . 26 to the discharge pfessure 'portidn 36 of the _ QJ
hermetic shell, while in a closed position the va1ve ”
'~ element 140'covering1y seals the discharge port 26 to
prevent a flow of.'réfrigerant from the disch;rge
preésufe portion 36 into the discharge port'26. As
15 _ will be described mﬁre fully herein, the valve element.
140 assumes the closed position under either of two
conditions, the first being the inoperative state of
. the compressor, and the _seconé being - the reverse
rotation operation of the compressor. |
20 A relief passage means for interconnecting a
source of suction pressure refrigerant to the
discharge port is provided and comprises a relief, or
suction source, passage 260, a relief chamber 210 and
a further, or intermediate passage 270. A means for
25 " closing the relief passage means in a flow preventing

manner comprises a relief valve assembly 200 which is



shown in Figures 1 to 7 disposed on the upper surface 190 of the fixed
scrol I -Tfrenber. 24. The relief valve assenbly 200 conprises a val ve _
cont ai nwent menber or relief housing 220 and a relief valve elenment or 5
menber 240. The housing 220 cooperates with the upper surface 190 to -
define the relief chanber 210 wherein the réPief valve el enent 240 operates
ta freely nove between an ogen flowpermittjng position and a cl osed

f1 ow preventing poEPPYBNiRnF+eeEeRsk £Q Afispesed on fhe uprpey sEfage al
ti . n th : t 240.. Th i ef 0 th h

The sororl menber 340aRh EBRpFISEE SCOLY MEBRRE 33« ShecRalist MAiLe,

di dinth | ) A 8 h ' 22 d

Second end i sposed-atpEE FaY" BoRBELERY, € nB1re e TRt RRpbeE B

220 and upper surfgge;df0noushiy Pa88aGMPOR HroMIdles AR et 6

refrigerant- may flow fromthe suction pressure portion

chamber  21§. memBEL 246 £F MHH &b%sﬁgt;rbgeraaé%éf@uwm%%m per _
conprises a .20 - bore in the scroll nenber 24 having a first eng in the

relief chanber 210sanflacestsondocddfrihewahey reltiefsehainbgrt e oambierein
defining the discharge port 26 of the fixed scroll nmenber 24. The relief
housi ng 220 is secthedrediefievhilvedelbment 240r opkeratebeto2£rielywmoyei de
bolts 250 which extend through suitable guide bolt apertures 222 in the
16 : between an open flow-permitting position and a closed
flow—pre&enting pdsitibn in response to any pressure
Y 10 - differential acting upon the valve element 240.
| The relief passage 260 extends-through the scroll
member 24 and comprises a bore having a first end, or
inlet, disposed in the suction pressure portion 38 of
~ the hermetic shell 22 and a second end disposed in the
i5. relief chamber 210 defined by housing 220 and upper
surface'190; The passage 260 provides a means by
which refrigerant may flow from the suction pressure
portion 38 to the relief chamber 210. The
intermediate refrigerant flow passage 270 comprises a
20 bore in the scroll member 24 having a first end in the
relief chamber 210 and a second end flowably
infersecting the aperture defining the discharge port
26 of the fi#ed scroll member 24.
The relief housing 220 is secured to the fixed

25 scroll member 24 by two guide bolts 250 which extend

through suitable guide bolt apertures 222 in the



relief housing 220. A preferred location of the guide bolts 250 i s nost
readi |y apparent in Figures 3 and 4. The guide bolts 250 are di sposed-at -
opposite sides of the relief housing 220 to acconmodate the relief vakwe 5
el ement 240 therebetween, thereby serving the dual purpose of gU|d|ng t he
relief valve element 240 between the 18pen and closed position

- whi | st sinul taneousl positionally securing. the relief housing 220° The
gui de bolts 250 kiRt dOUsHRE K.or Alpreferred fagakiomeof theeguddet he
relief valve elenent 240 to preventpnhsall nnent and ensureﬁgroper seal i ng

of the relief RPVES A3 mofy seafilke2BPRYeRF IR Fignras P"§1uf*f'ace 190
def t he . d t 260,
Preforably, thel BRI Rl AU Y B =PeReh Yy SPegeh ?ﬁ%ﬁﬁ@ 75 ve

I t th f5 t

gxtegﬁgl nlgnl ntg tF'sw trpa &Tglr ea gggf?éréeé’&?mm@d‘%%%}fea l%gd?llgxegl g(r:]fol I
menber 2. 1t vaidmdipr 2pRar etniextébédw& 20thereb§kb|e|r%5in tde aghithat the

relief housing 220 may be secured to the upper surface 190 by such neans as

wel ding and, |igempsse ML gulidigiyi deh8Ol fehDées ViAo Wl1dmatt hpeaded to
accommopdate a mating threaded portion of the guide bolts 250, and that it
woul d not 25 betwdsn ef the beopenessaa:dy tolpsedl depoexpigritan eswhiilshe fi xed
scrol |l nenber 24. 17

' 51multaneously . positionally securing the relief

LN

housing 220. The guide bolts 250 provide a means for
10 iimiting'the travel of the relief valve element 240 to g‘)
prevent misalignment and ensure proper sealing of the
relief valve elemént 240 over the aperture in the
- upper surface 190 defining the second end of the
suction pressure source passage 260, |
15 Preferably;'the guide bolts 250 comprise a means
for guiding the valve element in.the form of smooth
guide portions, and threaded end portions extending
. into suitable threaded apertures (not shown) in the
fixed scroll member 24. It will be apparent to those
20 - skilled in the art that the relief housing 220 may be
.secured to the upper suffaCe'190 by such means as
weiding and, likewise, that the'guide bolt holes 222
could be threaded to accommodate a mating threaded
portion of the guide bolts 250, and that it would not
25 therefore be necessary to provide apertures in the

fixed scroll member 24.



The relief housing 220, as generally shown in Figures 1-7, is conprised of
a genefally rectilinear body with a downwardly extending wall portion 224
ext endi™ag about the terminal end of the housing 220. 5 The wal |
porti-on 224 extends to a wall end 226 which is planar for sealing
engagenent with the planar upper surface 1987 No separate seal is requ
bet ween” t he housi ng 220 and the upper surface 190, however, it will be
apparent to those skil|Bgej Felf@lyhousifng 239, as ganeradly eshe¥mnin seal
or a sealing materjal SUChﬁgﬁ a,suitable caul k coul d be_di sposed
nhanc

t herebetween to fuFtREFeR

compr i Ses. the 15 o8P, §ike *an SRz PR e IRl HET TS cr g

conprises the 15
housi ng 220 by a
ext endi ng wal | ] |
upper surfage 190 e tdpg11li ¥6Lt 56 0bb4 NBRFLEAAL Ho2RwhDE! BHAS 2862Qhich

plurality of
serve to stop the iglprinamifsr gealiny SAfaysméht WPEN tes ipliadar Apper
illustrated in Figure 7, there are three such protuberances. These
prot uberances 230 suxface k9@l | tlo depppatti seal ebslrédfuired betsleen the
pr ot uberance 230 being rectilinear in shape. Al though t hese

pr ot uber ances
to the | onger

i\/.
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suitable elastomer seal or a sealing material such as
a suitable caulk could be disposed therebetween to
further enhance the sealing effect if desired.

a cavity which when the housing 220 is secured by

i red

_ gs eq._,
o1BnEORBLIFRY BEr BoBePPTaldY, E6CtALinRE,

e 190
f -

he

relief valve engagi ng protuberances 230. The protuberances 230

23wousing 226h@nd theecuppedi surfecg did%hoskoweven, r dtpect
- will be apparent to those skilled in the art that a

bolts 250 to the upper surface 190 comprises the

relief chamber 210, is defined within the relief
housing 220 by a generally planar inner surface 228

and the downwardly extending wall 226. The inner

" surface 228 is generally parallel to the upper surface

190 of the fixed scroll member 24, and includes a

plurality of relief valve engaging protuberances 230.

The protuberances 230 serve to stop the relief valve

element 240 in the open position. As illustrated in

- Figure 7, there are three such protuberances. These

protuberances 230 are in parallel disposition, each
such protuberance 230 being rectilinear in shape.

Although these protuberances 230 are shown



axis of the relief valve elenment 240 as viewed in Figure 3, -.they could

equal ly well be disposed in parallel orientation with respect to this, aX|s

5 Furthernore, these protuberances 230 need not be rectlllnearhrﬂ
shape, but may be downwardly extendi ng di npl es of hem spheric or conical
shape. The relief valve elenent 240 prefggably is a substantially thin, _
pl anar el enment having oppositely 10 di sposed ends 244, each conprised ,
of two heni sphepeepbnliteu2dblyi disposadcwdith pogdpart 246 thea lningdre

defined therebetween for closely fitting about the guide bolt 250. The

radi us of the aaxdat @fpotheomeddefofvalwe catlelanti 249 sl vioepedviide a

cl earance of 15 several thousandths of one inch between the valve

el ement 240 andFigBrguidie Gbeys ould f ggupddy rivkhele olispesed| jigf val ve

el ement 240. The. di SE iltlon of the valyve elenent 240 in the relief valve
assenbly 200 ispﬁﬁﬁi Bed ?ﬁlﬂ"ﬁﬁémz t‘ﬁ%%gﬁ%sl’% ‘to this | @%gferation,

t-he el ec%rlc no s _energi sed cau t he rot 54 a& t he drive shaft

56 to rotate. tESF‘&?FSn i ?ﬁ%nﬁraﬁ no&e s Rg-TFH rfé%%amesm 34 to

(r:ggrs)gcfr?gt -?Lenggc{:ﬂ%%l xegR g%%%%l rr”\ls}t'rr‘oerlp 1244'[&&%91{%? nte aV| W:‘ ;[ Qed
involute wap 3Q;apdeRr BEt hofli sPNOE Uk Co @PnBlai Nutsape. 19 generate a
plurality of poci‘{ ?s of decreasing vol une P
' The relief valve element 240 preferably is a
substantially thin, planar element having oppositely
10 . disposed ends 244, each comprised of two hemispheric \.J
lobes 245 with an‘ arcuate portion 246 of a circle
defined therebetween for closely fitting about the
guide bolt 250. The radius of the arcuate portion 246
of the end 244 is sized to provide a clearance of
15 several thousandths ‘of one inch between the valve
element 240 and the guide bolts 250, for free movement
of the relief valve element 240. The disposition of"
the valve elemen€ 240 in the relief valve assembly 200
is depicted in Figure 2 through 6. |
20 - In operation, the electric motor 50 is energised
causing the rotor 54 and the drive shaft 56 to rotate.
This rotation is translated by the swing-link
mechanism 34 to cause orbital non-rotating movement of
the orbiting scroll member 28 with réspect to the

25~ fixed scroll member 24. The interleaving fixed

involute wrap 30 and orbiting involute wrap 32 thus



fromthe radially outer ends of the respective waps toward the centre of
the respective waps. During the operation of the electric mtor 50, 5
refrigekant gas is drawn into the suction pressure portion 38 through the
suction port 40 fromthe refrigeration system (not shown). The refrigerant
gas then circul ates through the conponents ofgthe electric notor 50 and
entrains’in the refrigerant gas flow a 10 portion of the oil in the

reservoir of oil 58&endfete®ia prUralitygofepberyetanbsi detheasiagpPoeiaad in
the plurality of pockets defined by the interleaving waps of the
respective scroll s frohdtbe hnadiallliyrougert énddi s€hbhgerpspeckive wihps

di scharged oil entraining 15 - refrigerant gas forces the val ve el enent
140 of . the back f| ovpwaed cthe reeneessof cchedefRartios WrePsS-pernitting the
now di scharge pressure refrjgerant to be exhausted to the djscharge o
pressure portion 36 and P¥kiRfietbeooPRE2EAPR| §&r dtheo P L8RTIR t RPERHh5Phe 20
di scharge port 42. A portion.of the .ischarge.pressure refrjgerant enters
the intermed?ate pas FAPLNERF| ik ?ﬁﬂ%tﬁggﬁgﬁﬂﬁ)ﬁq??l ePFEFFBFS
chanber 210 defined.|i el i h [ 2 Lt.h refrigergnt at _di scharge
25 pressure. d&é&%@ﬁ@ ri gieur"gﬁgﬁi %%egﬁl\agé:.tslgé‘e éé%)gi sfda]tt f%t?c igﬁe

pressure, the reliele ¥l yor 8l IR Uy (ot sROWAP! CORP YRS g8t Q5

gravity and the pressure” ) _ _
then circulates through the components of the electric

motor 50 and entrains in the reffigerant gas flow a
':\,/ 10 portion of the oil in the resefvoir of oil 58. The
0il entraining refrigerant is then compressed in the
plurality.df pockets defined by the interleaving wraps
of the respective scrolls and discharged through the
discharge port 26. The discharged oil entraining
15 refrigerant gas forces the'valve element 140 of the
back flow preventing means to the open position,
permitting the now discharge pressﬁfe refrigerant to
be exhausted to the discharge'pressure portion 36 and
returned to the refrigeration system through the

20 discharge port 42. | .

A portion of the discharge pressure refrigerant
enters the intermediate passége 270 and flows
thefethrough to £ill the relief chamber 210 defined in
the relief housing 220 With.refrigerant at discharge

25 pressure. As the refrigerant in the passage 260 is at

suction pressure, the relief valve element 240 is



differential - between t he di scharge . pressure refrigerant and the
suction pressure refrigerant to the closed position. In this position,

the relief 5° val ve el enment 240 sealingly covers the passage 260,,,‘,.~
preventing a flow of discharge pressure refrigerant therethrough. Upon
de-energi zation of the electric motor 5P the valve elenent 140 i mredi ately
noves to a cl

h I d d
Aot t he ) serargs gar. S°TheLShs, B SReeES, (b e e BlketSpPer b o o
back fl f h t 36 .into th
d?gchar g\ev gort g 9.%@15 sgﬁgnr%g%%:gur@égfer?rﬁ%#hxggre{/(éﬁ?ﬁﬁulrgo?n 15e
flow ng fromd %h?%%%rQﬁupoﬁﬁetQuEgﬁoﬂ' (%é{ {%§?5H@J 8 el enent -
sl or

140 may force some reverse rotation of scrol " nmenber 28

until the ref phgeraidsdd epsgieiba. t herdli ahar aerbn% tHd! gate
passage 270 and relré? cﬁ%nber 210 in 20 %%s 1ousrng Zzgégggreduced to

a poi nig wher e viallvies dleaidrit c240t skalingig bawe&-&etm& Padfage HovByer, the -
volume of refrigerant therein is substantially small. In thls state, both
the val ve el epreivebtingnd t fitowebifefdischarge ghraesnire 228frigerant in the
cl osed 25 positions due to the action of +the pressure
differential tbexethyougbpective valve elenents in 21 conbination with

- the action of graV|ty upon it he val ve, -
Upon de-energlzatlon of the electric motor 5o,

the valve element 140 immediately moves to a closed
10 position, whereby the Qalve element is disposed about
the discharge port 26 in a covering, sealing manner.
‘This prevents a back flow of ;‘efrigerant- from the
discharge pressure portion 36 into the discharge port
26. The discharge pressure refrigerant pfevented from
15 flowing - from the discharge port to the discharge
portion by valve element 140 may_fofce some slight
reverse rotation of the orbiting scroll member 28
until the refrigerant pressure in the discharge port
26, intermeaiate passage 270 and_feiief_chamber 210 in
20 the housing 220 is reduced to a point where it is \/
.insufficient to cause reverse rotation. However, the |
volume of refrigerant therein is substantially small.
In this state, both the valve element 140 and the
relief valve element 240 remain in the closed
25 positions due to the action of the pressure

differential upon the respective valve elements in



el enent mass. In the event of accidental or intentional reverse rotation of
the orprting scroll nmenber 28 wth respect 5 to the fixed scrol
nenber%;ﬂ,.the fixed wap 30 and the orbiting wap 32 function as
expanders, renoving refrigerant fromthe di scharge port 26. The pressure of-
refrigerant in the discharge port 26 is reddded bel ow t hat of refrigerant
at, suctton pressureg Rd._ 10 ..refrigerant is.drawn fromthe.internedi ate
passage 270 and th8°P§FP8%18HaH68§ gﬁﬁ EN e FRY 14 YRR | Y& €on
38. . As the refnj n LS W thdrawn therefrom the pressure of
refrigerant in thegégggéﬁ ﬁgﬁgfng 220 is reduced bel ow that of the

refrigerant 15 at FHCLAO WIS Y AckiasHER 08 %{d%érﬁ}gfﬁdo% rte-}?%?'se

pressure of refrigerant in the passage 260 then excee

refrigerant in therpehtébnChbantres ctidit i ceRp110nehPer (3 WillH elespalore
el ement 240 to the open position along the guide bolts 250 to engage 20
t he protubebances £30theTlfidxedf sicyelanmeibes 2at ethegfikedr rapl 30hamaer
210 in the housing 220 fromthe passage 260 flows through the reli ef _
chanber 210 and t hthenprbitdng: ¥rpasSagdurzgiont est lkxpdndelrs: geemomingo,

suppl ying suction pressure refrigerant to the 25 scroll waps 30
and 32. This BRErigarrRENEHORERE 13FRATFR RIS 26:hr (TR PERSEYTEhe
waps to 22 prevgnt %gna e d¥§ 1o Lack of .lubrication,_in,addition

of rerfrigera in the discharge port 26 is reduced

belbw that of refrigerant at suction pressure, and

10 refrigerant is drawn from the intermediate passage 270
and the relief chamber 210 and pumped to the suction
portion 38. As the réfrigerant is withdrawn
therefrom, the pressure of.refrigerant'ih the relief
housing 220 is reduced below that of the refrigerant

15 ~at suction' pressure in suction B portion 38. " The
pressuré of refrigerant in the passage 260 then
exceeds.that of the refrigerant in the relief chamber

210, thereby forcing the relief valve element 240 to

the open pésition along the guide bolts 250 to engage

- 20 the protuberances 230. The refrigerant thus entering
the relief chamber 210 in the housing 220 from the

passage 260 £lows through the relief chamber 210 and

the intermediate paésage.27o into the discharge port

26, supplying _suction.;pressure refrigerant to the

25 scroll wraps 30 and 32. This o0il entrained

refrigerant provides lubrication to the wraps to



to providing a source of refrigerant- to prevent breakdown of the w aps
30 and 32 due to excessively |ow pressure at the inner ends thereof. 5
In an alternative enbodinent, the rotary conpressor may be provighed
~with a relief valve assenbly 200a as shown in Figures 8 and 9, dispbsed on
-the upper surface 190a of the fixed scrok2 nenber 24a. The relief valve

- assenbly 200a is conprised of a 10 ‘housi ng 220a cooperating with 4 he
“upper surface ISfavent diEmage duectoelachanbdubntieradiiong del adfiitabne

el ement 240a operates between an open and a cl osed position. The relief
housi ng 220a i xe@natiding he f sguucecref | xafrigenant gkicdepbevest250a
whi ch extend 15 t hrough suitable guide bolt apertures 222a in the —
relief housi ng BrRpkdowmgt cthe B’Eﬁpﬁggc’Z@G&ﬁi & Wepbe8*XFaSEA¥LE| | of

housi ng 220a, each spring 280a heing coaxially.di spased about a respective
gu: plef bolt 250 chgt A%Fe %m% %?eleé}généﬂl‘?r?pﬁgsgnd the 20 | .
relie usi ng a. er v . e 4 ' or a_single coi
spring Z80a nay be qll:%posaﬁe‘d ,[)%‘{'/\?e%l%tlh‘gegu?%gggéhggt250}1_1el'he_r§t3???{gs'280a
act to bias thegglidlspal yiaye! HPNhr240ad Wient! asedenqsiet i 91y,
Preferably, the springs 280a "have a small 25 spring const ant to

provide a m ni rpdsdREESy) D JPREE shBivheif apbdisted e ard oef qiabveeal saENt 240a
~to nove 23 rapidly to the closed position in response to changes
' ‘the upper surface 190a of the fixed scroll member 24a.

| 'I',he'relief" valve assembly 200a is comprised of a
10 hotising 220a cooperating with the uppef surface 190a \/
to define a relief chamber wherein a relief valve
element 240a operates between an open and a closed
position. The relief housing 220a is secured to the
fixed scroll 24a by two guide bolts 250a which extend
15 through suitable guide bolt apertures 222a in the
relief housing 220a. Two coil springs 280a are
disposéd in the relief housing 220a, each spring 280a
being coaxially disposed about a respeétive guide bolt
250a betWéen the relief wvalve element 240a and the
20 xjélief housing 220a. Alternatively, a lead spring
280a or a single coil spring 280a may be disposed
between the guide bolts 250a. The springs 280a act 'Eo
bias the relief ;valve element 240a to the closed
position. Preferably; the springs 280a have a small
25 spring constant k to provide a minimal biaéing force

while causing the relief valve element 240a to move



in the refrigerant pressures. In use, the relief valve assenbly 200a
operatg? I na manner substantially the sane as that described 5 above
with reference to relief valve assenbly 200. However, the springs 280a
cause the relief valve element 240a to remain in or return to the cl osed
posi tion whenever the refrigerant pressure R@ the discharge port 26a in
cojvbi nation with the pressure 10 applied by the spring 280a on the
relief valve el enehaP240¥ EBRcERescliored 19sifekemtin naspenss & ¢hanges
anot her enbodi nent ,a rotary _cpnpressor may be provided with a relief
housi ng 220b as shbﬂnth?nr¥f§bg anp BrRFIUreshe relief housing 220b
conpri ses 15 I ntegral quid ortiLon 223b di spos in the relief
chamber. The guide portiolt e22§B aF& Fﬁ?eﬁ? VewPFﬁePE Yd6RRarpeyates

Xt endi || 244 | ' |1 d 26D,. d
W h the'imner surtace 89nee ABREARERS1YTANE, eaB o3 REAES 25E02400%

I -cylindgic, hayy SR% s f b
oxt endl ng Lhr ough TPevs clie R S0k FRrA Emat went ot e e 2992 | on,

i dentical to previgeséyefesaridedpeiigdi Feda CUMMISS| BHeV At/ S5 SQAky 200.
However, there is no need to use guide 25 - bolts 250b, but instead the
housi ng 220b may belerented4da tde feMeinsdmol or Neekain24ld byhét aldaed

24 threaded bolts, welding or an adhesive such as an
: : position whenever the refrigerant pressure in the
~discharge port 26a in combination with the pressure
R, i0 appiied by the spring 280a on the relief valve element
| ‘240a exceeds the refrigerant suction pressure.
In another embodiment a rotary compressor may be
provided with a relief housing 220b as shown in
Figures 10 and 11. The relief housing 220b comprises
15 integral guide portions 225b disposea in the relief
chamber. The guide portions 225b are integral witﬁ
the downwardly extending wall 244b, being coplanar
with the wall end surface 226b, and with the inner
surface 228b. Preferably, the guide portions 225b are
20 semi-cylindric, having an axis parallel to the axis of
bolt holes 222b extending throuéh_the relief housing
220b. This embodiment is in operation, identical to
previously described embodiment comprising valve
assembly 200. However, there is no need to use guide
25 bolts 250b, but instead the housing 220b may be

secured to the fixed scroll member 24b by standard



. epoxy resin. Hence a rotary conpressor ‘conprising the relief housing

220b may be nore economcal of manufacture in large quantities. 5;
Preferably, the conponents of the relief valve assenblies 200, 200a aga™
200b are formed of suitable steel alloy. Wiile it is possible that the
relief housing 220, 220a, 220b may be a za&chi ned conponent in its entirety,
t he housing 220 is preferably forged, 10 cast, or forned fron1powﬂered‘
metal and the behteddddsbdlfs,23a&:didPboandnt k@dh@éivenduEEG as26a, 226b
machined by drilling or mlling, as appropriate. The relief valve el ement
240 is preferabpofpmesiny Hepcepa asstane campessoa conpglisting thei ef

val ve el enent 15 240 may be formed by casting or forging if desired.
In the enbodi nefgkief hehousERg s220Bn PR¥EssPee PAESageCoBOMiGapr ePEr abl y

formed at an angle of 550 fromthe vertical, and.the internedi ate passage
270 is preferaﬂ\("J %W{F%tl%ﬁ%ﬁﬂﬁ Auangihigs < om the 20 vertical .

It is, d d_that th be. ch i thi'
rcasohald o 1ange, RNy TAS: CPHECERRESOPT, e COpbEtT vBeitEsages
are di sposed t. %%éiﬁ?i’iéé?b éde 2o6Lq &'é’ pliry! %&r&&daBEaEEEEa%thhe

above-descri be odi nent's at the rotary conpressors ereof are
provi ded “ﬂth'E%EEif9118§eVemHﬂIbCE@HQQ b%s%ﬁ%le ﬁﬁ%ﬂxiﬂﬁe§éQiefhen

operated in reverse rotation either
housing 220, 220a, 220b may be a machined component in-
its entirety, the housing 220 is-preferably_forged,

10 cast, or formed from powdered metal and the bolt holes Q_}'
222, 222a, 222b and the wall énd 226, 226a, 226b
machined by drilling or milling, as appropriate. The '
relief valve element 240 is preferably'formea by die-
press oﬁerations, although the relief valve element

15 240 may be formed by casting or forging if desired.

In the embodiments,-the first suction pressﬁre
passage 260 is preferably formed at an angle of 5§5°
from the vertical and-the intermediate passage 270 is
preferably formed at an angle of 37° from the

20 . Vertical. It is, however, to be understood that these
angles may be changed within a reasonable range;
provided only that the ends of the respective passages
are disposed to accompiish the proper flow.

It will be apparent from the above-described

25 embodiments'thatlthe rotary compressors thereof are

provided with means for preventing damage to the



accidentally or intentionally which is sinple and econom cal in assenbly,
mai nt endnce and operation.. Furthernore it will be appreciated that this
means B conprises a relief valve assenbly which, as described in the

»

enbodi nents, offers the advantage of requiring little or no adjustnent or
mai ntenance and is virtually immune to failgee due to fatigue, as there are
no, el astomeric or other conponents required to 10 flex or bend and
thus fatigue. Fi nabhpresierpwbensiopersted rigl i révensecratidsibnt tdithe ght
to the conpressor systemand is not detrinental to the operating efficiency
of the conpressor 8ggidantailyi |9r f dntReFippadppardrich r dm tobmplsciingt i on
15 of the enbodinments, ,that in. a lowside rotary. conpressor

whi ch conprises a REQRSMEGRLpAdyi ASREMPLY | F@lntenance, caPdn qpexasioa -t o

t he di scharge port_thereof when.the, ressor i s qperated ip reverse
rotation many of.tﬁ%rgﬁgﬁﬂ95ﬁtdﬁé§“ﬁ§§gg?b§§9£&5h§€ At hig| JERDF to a

ou et de, Topary, copgatghcral 1Pl £ a0 B Y

the provisidon of a’r assa neans havin el i ef

val ve installed thepeige J,g%g,%j‘sﬁéﬁ\?é, PEEERAE {?@%ﬁ%ﬁ%ﬁ %%qﬁlﬁgﬁ%ér ‘o

defining a chanber, a reli _ passage exten
a source of refrl9Ei€ﬁleatoﬁUChbonaagﬁgﬁﬁéﬁtanéra heiheehapassagad 146

extending fromthe chamber to a discharge port. A :

virtually immune to failure due to fatigue, as there

are no elastomeric or other components required to

W io flex or bend and thus fatigue. Finally, the provisioh
| of a relief valve adds litﬁle weight to thé compressor
éystem and is not detrimental to the operating

efficiency of the compressor system.

It will further be apparent from the description

15 of the embodiments,' that in a 1low-side rotary
- compressor which cémprises a means for providing .

refrigerant at suction pressure to the discharge port

thereof when the compressor is operated in reverse

rotation many of the disadvéntages described above in

20 relation to a low-side rotary compressor are at least
reduced. This is accomplished by the provision of a

relief passaée means having a pressure responsive

‘relief valve installed therein. This relief passage

means may comprise a body defining a chamber, a relief

25 passage extending from the chamber to a source of

refrigerant at suction pressure and a further passage



det ached val-ve el ement of the relief valve operates within the chanber to

cover and close the relief passage when di scharge pressure refrigerant. from
di scharge port enters the chanber by way of the further pasdage.

the 5

The val ve el ement opens to pernmit the flow of suction pressure refrigerant
i nto the chanber and through the furtherzgassage when the pressure of the
the,

refrigerant
refrigerant
-conpr essor

t'hose 25

her ei n.
10
15
20
25

I n the suction pressure 10 " portion exceeds that
[ s 6i SC e t | S CQNH;t c en,t he
SN g%}é{r:%?%gﬁi $266C Y lchanbell! €0 g ﬁlgcaaﬁg% Borgiheny
preventing fl ovgéensnaa divaghar @ chedss Ure t1Y ti-oNi&f (Aeveo
~di scharge 15

n reverse, as a arge check “valve r

of*

port is then closed and the pressure of refrigerant in
t he di scharge peithbecayrs shbmbent itd | govew. ardd thbsecanth t reniekhe

opening of the relief valve allows passage of oil-entraining refrigerant at
suction pressurpassagécwbescliasgbapget psesshne rafrigepanssbtromOthe
el enment s

are not deprived of lubrication or the cooling ef fect
the re$riger adischargei mpitheeatrrsugbhe Mehambext i by tway heof the
above-descri bed enbodi nents that the rotary conpressor wl| ¢
sKeYFher i RagRRgsrt WEHhiVR IR ekeprntoioreRs ctai ReTdALt fol | ow

CLAI : A herneti.c scroll conpressqr conprisi.ng:
: ‘t':\{'lse ]flow oP sucttion pressurermr'e r(igerarrig isnt . the

chamber and through the further passage when the

of

pressuré of the refrigerant in the suction pressure

portion exceeds that of the refrigerant in-_the
discharge port. .iThis_ condition occurs when the
compressor is operated in reverse, as a discharge
check valve for preventing flow from a discharge

pressure portion of the compressor to the discharge

port is'thén closed and the pressure of'refrigerant in

the discharge port becomes subétantially low. In this
condition, the opening of the relief valve allows
passage of oil-entraining refrigerant at sucﬁion
pressure to the discharge port seo that the compressor
elements are not deprived of -lubrication or the
cooling effect of the refrigerént passing
therethroﬁgh.

Modification to the above-described embodiments
that the rotary compressor will be apparent to those
skilled in the art within the scope of the claims that

follow herein.

efatss 1 0 t he

be apparent to



a scroll conpressor elenent disposed in a hernmetic shell to divide
said'sHell into a suction 5 pressure. portion and a di scharge pressure
portidhg‘said scrol|l conpressor el enent having a discharge port defined

t heret hrough for discharging refrigerant i @& said di scharge pressure
portion and a relief passage neans for interconnecting a source of suction
pressure 10 refrigerant to said discharge port; neans for preventing a
backfl ow of refri geAEMS S rom sai d di scharge pressure portion into said

di scharge port; nmeans for closing said relief passage nmeans in a 15

flow preventing manner disposed in said relief passage neans, said relief
passage cl osing neans being refrigerant. pressure responsive to selectively
prevent or permt ¥ fl JwRATHEIG RGZAKL (GRRIFFSOY FomPriigAngissage neans
whereby said relief passage neaps is. osed by_said relief passage

20 C
cl osi ng means when t he %crdfio  tonpPEREHTSON s eJo??%‘?%ft e1§PP%ed { i cBrrect
rotation to prevent_ .passage of.di gchajge pressucre refrigerant_through said
rel.ief passage neghes]:%h%dl%qaf}ge_}gl i%gf %@Bdgegesﬁ ngﬁﬁiiogélﬁot 2 p@"f#?on
assage of 25 . | e refriogqgh ' ' t
\a,he_n tghe scsfoll c&n%%és%% Pé?ggéﬁataggf i%??é%gﬁggafg?%%ﬁ%ggiwébroII
conpressor as cl aiggd s'di'ofﬂlab%pires\é’@ﬁrSl@méﬁt%é@iﬂgefa B3seadeqe! psteg

means conprises a
- defined therethrough for discharging refrigerant into
said discharge pressure portion and a relief passége
(7 ' meahs for interconnecting a source of suction’pressure
10 refrigerant to said discharge port;
means for preventing a backflow of refrigerént
from said 'discharge pressure portion into said
discharge port; |
means.for closing said relief passage means in a
15 - flow preventing manner disposed in said relief passage
-means, said relief passage closing means béing
refrigerant pressure responsive to selectively prevent
or permit a flow of refrigerant through said relief
passage means whgrebj said relief passage means is.
20 closed by said relief passage closing:méans when the
scroll compresSor is operated with the correct
rotation to prevent passage of discharge pressure
'refrigerant through said relief passage means and said
relief passage means is opén to permit ﬁéssage of

25 suction pressure refrigerant to said discharge port

* C L M 5 *



5 refrigerant pressure responsive free-noving valve nenber

an open positi

claimed in claim 1, wherein said relief passage cl osing neans conprm&es a

on and a cl osed position. 3. A scroll conpressor

refrigerant pressure responsive val ve meier having an 10 open

position and a cl osed position,

havi-ng
as

and neans for biasing said valve nenber to

sai d cl osed position. 4. A scroll conpressor as claimed in claim2 ot 3

further conpri siién athel VecEoD1 aicempresEBrbes doppeaeddonsairdvessal |
conpressor element for containing said 15 val ve nenber. 5. A scrol

conpressor as

atetaeibnn claim4 wherein said relief passage neans

conprises a further passage of said scroll conpressor elenent between said
di scharge port and said val ve contai nment nmenber. 20 6. A scrol
claimed in claim 5, wherein said valve containment nenber
Zhanber SFHQTH f GORPLSSSOTof 284) Glatneds sfdgdmedns. 7.

A scroll conpressor. as clajned jn Clain|4,éicw,6, wherei n sai,d val ve

cont ai nnent nerf'bté‘?r%b‘hp??’s‘%sr‘%e%ﬁﬁ RS 39T "h & P&y EPTBF 188Fd 3val ve
FerioSRaiE B AATE Yl TR et el B Foa Vi per
between said -O%é}nﬁéléiﬂéxgﬂb%e%% f%iéh &46&%&18910%&1@ gnc%%eg‘efgaéii:%ns.t oppi ng

conpressor as
conprises a

nmenber . %
said travel i

sai d val ve nmenber 1n sal
conpressor conpri sing:

10

15

sition.

3. A scroii .compressor"as claimed in 'claim 1,
wherein éaid relief passage closing means comprises a
refrigerént pressure responsive valve member having an
open position and a closed position, and means for

biasing said valve member to said closed position.

4. . A scroll compressor as claimed in claim 2 or 3
further comprising a valve containment member disposed
on said scroell compressor element for containing said

valve member.

5. A scroll compressor as claimed in claim 4 wherein
said relief passagé means comprises a further passage

of said scroll compressor element between said

- discharge port and said valve containment member.

20

6. A scroll compressor as claimed in claim 5,

wherein said valve containment member comprises a

* ¢ L n S *

metic scroll



a scroll conpressor elenent disposed in a hernetic shell to divide
said shell into a suction pressure portion and a di scharge pressure
porti onw’ said scroll conpressor element having a discharge port 15

defined therethrough for directing refriger@8t at discharge pressure to the
di scharge pressure portion and a relief passage neans for interconnecting
sajd suttion pressure portion to said discharge port, said relief passage

means having an i ntRamBesPwsEeh | fory $azd of saﬁﬂcﬁépi‘eﬂgﬁééﬂ RainsQN;
means for preventing a back flow of refrigerant into said discharge port
from sai d di scharge pressure portion; means for closing said relief
passage neans in a flow preventing nanner to prevent flow of refrigerant
from sai d di schargé.pord sgrealdcoupressoprassgilaipedt innglsadind4r,elbi efr
passage cl osing nmeans conprising, 5 a pressure responsive, free-noving
val ve nenber havi n§, avhiegedd $ab%- YRAVEntGIFPamantomenbesn coOpPF iseisow

permtting position whereb aid relief passage ans, [ s c] osed hy said
reli ef passage cIo@?ﬂﬁsngaﬁsiﬁﬂéﬁl?ﬂetgirEF?V%%ﬁ%Eé§%¥# Y%iYﬁmﬂ%ﬂ Wi t h
correct 10 “ rotation to prevent passage of discharge pressure '
refrigerant through said relief passage neans, and said relief passage

Teans s opgn to PErM {5Passage: OfcciiflddMPr SISULERLREAT 0L ARG, 94,

di scharge port when the scro conpressor. I's operategﬁln reverse !
wherein said travel limiting means comprises means for
guiding said valve member-between said open position

(% and said closed position and means for stopping said

valve member in said open position.

10 9. A hermetic scroll compressor comprising?

'a scroll compressor element disposed in' a
hermetic shell to divide said shell into a suction
pressure portion and a discharge pressure pbrtion,
said scroll compressor element.having a discharge port

15 defined therethrough for directing refrigerant at
discharge pressure to the discharge pressure pdrtion
and a relief passage means for interconnecting said
suction pressure portion to said diScharge port, said
relief passage means having an inlet disposed in said

20 suction pressure portion;

means'for preventing a back flow of refrigerant

. into said discharge port from said discharge pressure

portion;

e

R



15 rotation. 10. A scroll conpressor as clainmed in claim9, further
conpri sing a val ve contai nment menber di sposed on said .scroll conpresseoer
el enent, said val ve contai nnent nenber defining a chanber therein.fgrsﬂﬂ
contai ning said valve nenber. 11. A scrg#? conpressor as clained in claim
10, wherein said relief passage neans c rises a further passage of said
scrol |l conmpressor el enment between said discharge port and said valve ~*

cont ai nnent nenber . . S - ( : ] ad | im.11,
wherein said val ve clgﬁ?élgnfrréﬁr:ltEﬁﬁgﬁﬁfﬁﬁgﬁ%éﬁﬁ%feﬁo a_‘sai d
scrol | conpressgfofl SFBRENE Png NEARSEr S brdEEf1ow of reldigetatd Ol |

conpressor as claimed .in claim10, 11 or 12, wherein said valve cont ai nnent *
-menber conpri sesroRantaidr dibBhatr§e Pt reyelsadld sehdtvehVerade 14. A
scroll conpressor as clainmed in claim 13, wherein said travel limting
_means conpri sesportibenf osai@ relief)pabsuye azkbairig enemzb eronpativdery sai d
‘open position and said closed position and neans for stopping said valve
menber i85 sai d dEresERre iNgSPAB1vR héreetmovingovalyve menkahayvdng i si ng:
a scroll conpressor elenent disposed in a 15 hernmetic shell, said
scrol I conpres3oflogedneflovoRpeYeRhing Pagitipn and/ial Pt Fl8Wel | into
a suction ' -
ST - permitting position whereby said relief passage means
is closed by said relief passaée closing means when
the  scroll compressor is operated with correct
10 rotation to prevent passage of discharge pressure \.)
refrigerant through said relief passage means, and
said relief passage meané is open to permit passage of
suction preséure refrigerant to- said discharge port
when the scroll compressor is operated in reverse

'15 rotation.

10.. A scroll compressor ' as claimed in claiﬁ 9,
further comprising a valve containment member disposed
on said scroll compressor element, said valve
' containment. member defining a chamber therein for

20 containing said valve member.

11. A scroll compressor as claimed in claim 10,
wherein said relief passage means comprises a further
- passage of said scroll compressor element between said

discharge port and said valve containment member.

* [+ L M S *
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pressure portion and a di scharge pressure portion, a discharge port defined
t her et vough for discharging 20 refrigerant into said discharge
pressdﬁe portion, a relief passage defined therethrough and having an inlet
in said suction pressure portion, and a furtfjer passage defined

t her et hrough from sai d di scharge port to said scroll conpressor el enent
syrface} nmeans for preventing a back flow of refrigerant from said

di scharge pressurgz, poit igdroliint eompRedsersCARr @a ite $ai dlwnk filiow
preventing neans being 5 di sposed on said scroll conpressor el enent

surface in said diwsdpein 9453 SwdEve Adn o niferite fndniararioopedatidse with
responsive, free-noving valve nenber, having an open, flow permtting
position and a cl caestirfacavqll eaddt sngopéscOmpnessmreleme;‘m dolencloseval ve
menber contacts said scroll conpressor. el enent surface to prevent
refrigerant flow t$abdgphamberselief passage in said closed position; a
val ve contai nnment nenber for containing said valve nmenber, sai d val ve
cont ai nnent - nenber 15 cooperating with said val ve conpressor elenent

surface to gefine r dlrectln refri gera t, fr sa|
p%%"a]g]e F b8 cadshanlid SR h SRk
Bg:???gntoanglgeg E?r ' I(LW%U l et BE r for
sl P ABRREIn Ba ARy ceSREL ALY ndRBLE Fhprisss®

guiding said valVe open posTtron and
position. means for limiting the travel of said valve member.

— 14. A scroli_ compressor as claimed in claim 13,
- wherein said travel limiting means comprises means for

10 guiding said valve member between said open position

and said closed positibn and-means.for stopping said

‘valve member in said open position.

15. A hermetic scroll compressor comprising:
a scroll compressor element disposed in a
5 hermetic shell, said scroll compressor element
comprising:
a surface dividing said shell into a suction
pressure portion and a dischérqe pressure portion, a
discharge port defined therethrough for discharging
20 reffigerant'into said discharge pressure portion, a
relief passage defined therethrough and haviﬁg an
inlet in said suction pressure'portion, and a further

passage defined therethrough from said discharge port

|



16. A hernetic scroll conpressor conprising: a first scroll conpressor

el enent disposed in a hernetic shell to divide said shell into a sucti.en 25

pressure portion and a di scharge pressure portion, -said scroll

conpressor elenment having a discharge p
directing refrigerant to the discharge pressure portion; said scrol

conpressor elenment further including a relief passage neans 5

conprising a r&ld &fa RASRAA NV o AlendhtS 3 £alkkel;i On pressure .
portion and a further passage having an outlet in said di scharge port, said

scrol | conpressor gleaiftfor Uktddnt DY | 54410 £Pow f bf StefuRgbaadtng

defi ned therethrough for’

£

I nvol ute wrap di sposed thereon; 10 . a second scroll conpressor

el enent di sposeitonn s il hedistharger ghreszmupe espartiam oibtbdal saba-
rotating novenment with respect to said first scrol

sai d second scrddlschanygs ey, sladdebackadiloy Rrevenhingpseandi hgingvol ute
_ di sposed thereon for interleaving engagenent with said first
upst andihg i nvéligrosadaen mades scaicldr coppyesaPry sieBaptserbBEaCRoMPr essor

wap 15

conpressor el ement,

el enent "di sposed ,in said hernetic scroll cqggressor, said driving neans

di sposed i n saiftftish AR RRSSSMFe Pory
refrigerant int0'saLd di scharge port froms
pressure portion; -

back fl ow of

10

- 15

20

25

a refrigerant pressure” responsive, gree-mov1ng
valve member, having an open,.flow-permitting position
and a closed, flow-preventing positiqn, wherein said
valve_member.conﬁacts said scroll compressor element
surface to prevent refrigerant flow through said
relief passage in said closed position;

a valve containment membér for_containing-said
valve member, said valve containment nember

cooperating'with said valve compressor element surface

to défine a chamber for directing refrigerant from

said relief passage to said further passage when said

valve member is in the open position; and .
means disposed in said valwve containment member

for guiding said vaive member between _the open

position and the closed position..

16. A hermetic scroll compressor comprising:

a first scroll compressor element disposed in a

"hermetic shell to divide said shell into a suction

pressure portion and a discharge pressure portion,

* C L " S *

I d di scharge

iion; rmeans for preventing a
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means for closing said relief passage in a flow 25 preventi ng manner
to preyent flow of refrigerant through said relief passage nmeans from said
di schaxge 34 port to said suction pressure portion, said relief passage
closing ‘eans conprising a. pressureResponsive, free-noving valve
menber having a closed, flow preventing position and an open, -
flowpefrmtting 5 position whereby said relief passage is closed by
sald relief passageidcdaslly comaressorhelenmthe haeingla cinohees@ post
operated with correct rotation to prevent passage of discharge pressure
refrigerant throughefined rthéerethpcughfaraigeching siefnigisranti®o the
pa'ssage neans is open to permit passage of suction pressure refrigerant to
sai d di scharge por@ispearghe PFasFUrecopPretens s3igpeserell | sompresser
rotation. 17. A scroll conpressor as clainmed in claim16, further

conprising a val ve2EIRERF niBHE thRdbnCdigingedd 15reliel o Passages | ReANScr ol |
conpr essor glenen; said val ve coatainnent nengfr.definin f charrber.d
therein for contajﬁﬁmﬁfﬁiﬁ?ﬁvalgf rEfEASSEGS aﬂﬁqﬂlan#h)%gs P 58t

| ai med i ai . . : . : i th
200 T 4 surtace Bobih Hredfhls S aram A HCRE PaR 00t hak R o

chanber. 19. A scrghl &@EPEESSPh 28aghai BREchargkai Boi¥, Or sdla Waersln said
val ve cont ai nnent menber conpri ses neans

compressor element further comprising a first,

upstanding involute wrap disposed thereon;

L;- 10 . '~ a second scroil compressor element disposed in
said hermetic scroll compressor for orbifal non-
rotating movement with respect to said first scroll
compressor elemeht, said second scroll compressor
element having a secohd upstanding involute wrap

15 . disposed thereon for interleaving engagement with said
first upstanding involute wrap;

means for driving said second scroll compressor
element disposed in said hermetic scroll compressor,
said driving means disposed in said suction pressure

20 portidn; -

means for preventing a back flow of refrigerant

into saiqd discharge port from said discharge pressure
portion;

means for closing said relief passage in a flow

25 preventing manner to prevent flow of refrigerant

through said relief passage means from said discharge

I
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35. for linmting the travel of sai d val ve menber. 20. A scroll. conpr essor:

as clained in claim19, wherein said travel liniting neans conprises peans
for guiding said val ve nenber between said open position 5 and sayd
cl osed position, and neans for stopping id val ve menber in said open’

" position. 21. A rotary conpressor conprising a discharge port for
di scharging working fluid into a discharge portion of the conpressor, =a

means of Preveniig. aciian Medfn prodBikbNgoiich | oM #aLd: dbpohar oo

portion into s |scharge port and assage ans permtting passage
of working fluighsaddiCt iMbINRPSUnRalng Saicomprishagge aort?y@ggugge _
conpressor is operated with reverse rotation, and closabl e preventi ng
passage 15 repomyiceng fred-thdvimugalve daemsagavlmgna vhesed e
conpressor is operated with correct rotation. 22. A refrigerant
conpressor sulftanipmevent sy peysditiloel and desopebedf howhperhitting to
Figures 1 to 7, or Figures 1 to 7 when nodified by Figures 8 and 9 20

or Figures 10 Zasitien wherehyc sapdnyehiefireassage is closed by said

relief passage closing means when the' scroll

compressor is operated with corr_ect rotation to
prevent passage of discharge pressure refrigerant
through s;id relief passage means, and said relief

10 . passage means is open to permit passage of suction \.)

pressure refrigerant to said discharge port when the

scroll compressor is operated in reverse rotation.

17. A sc:oil compreésor_ as claimed in claim 158,
further comprising a valve cont'ainment'member disposed
15 on said first scroll compressor element, said valve
contaiﬁment member defining a chamber therein for

containing said valve member.

18. A scroll compressor as claimed in claim 17,
wherein said valve containment member cooperates with
20 a surface of said first scroll compressor element to

enclose said chamber.

19. A scroll compressor as claim_ed in claim 17 or 18,

wherein said valve containment member comprises means

D O O 0



10

15

20

35,

© for limiting the travel of said valve member.

20. A scroll compressor as claimed in claim 19,

wherein said travel limiting means comprises means for

guiding said valve member between said open position
and said closed position, and means for stopping said

valve member in said open position.

21. A rotary compressor comprising a discharge port
for discharging working fluid into a discharge portion
of the compressor, a means of preventing backflow of

working fluid from said discharge portion into said

discharge port and passage means for permitting

passage of working fluid at suction pressure to said
discharge port when the compressor is operated with
reverse rotation, and closable for preventing passage
of working fiuid_through said passage means when the

compressor is operated with correct rotation.

22. A refrigerant compressor substantially as
hereinbefore described with reference to Figures 1 to
7, or Figures 1 to 7 when modified by Figures 8 and 9

or Figures 10 and 11 of the accompanying drawings.
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