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2217814 ROTARY COMPRESSORS HAVI NG BACKFLOW PREVENTI NG VALVE%WS\J t| on
relates to rotary conpressorg.for conpressing oil entraining g

ravi ng backf low 5 preventing valves. The typical refrigerant rotary
conprbgsor for a refrigeration systemhas a nunber of noving parts which
require lubrication in operation. This is typically acconplished by
providing lubricating oil, a portion of 10 which is typically entrained
in the refrigerant and passed t hrough the cohpressor to |ubricate the

moving parts. As the oiI-enkbghggngoﬁgkgsggggnhepiﬁéegAEﬁggagh t he
conpressor, the oil is eposl upon onponents.

Wi le this acconplishes the 15 . Q§§ﬂﬂ%ﬂ?gﬁi5§§%ﬂﬂi of lubricating the
conpr essor conponents to provide |onger e an ower nmi ntenance, it is
often detrinental to t{raispdnwention redataisn twopetery Scofpi&ssors r Eger ant
conpressor. .For exanple, in many typical rotary refrigerant conpressors, it
is 20 necessacompregsingdeid énttrdining prefirdgenantsahavingThaskfhdwe
serves to prevent reverse rotation of the conpressor conponents caused by a

backf | ow ob refrpgewantlag NRdNesr di.scharge pressure when the refrigerant

conpressor is not in operation: )
_ he typical ;efr;gerant rotary compressor for a

- refrigeration system has a number of moving parts which

‘require lubrication in operation. fhis is typically

accomplished by providing lubricating oil, a pbrtion of

10 which is typically entrained in the refrigerant and

passéd-throth the compressor to lubricate the moving

parts. As the oil-entralnlng'refrlgerant.passes through

the compressor, the o0il _is deposited upon the

'compressor's components. While this accomplishes the

15 desirable - result of 1lubricating. the compressor

components to provide longer life and lower maintenance,

it is often detrimental.to the operation of certain

components in the refrigerant compressor. For example,

"in many typical rotary refrigerént compressors, it is

20 = necessary to provide a\backflow preventing valve. This
valve serves to prevent reverse rotaiion of the

_compress@rﬁ-components -caused by a backflow of

refrigerant at - high or discharge pressure when the

.fefrigerant_compressor is not in operation.
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One configuration of a typical refrigerant conpressor discharge
I's shown in the Japanese patent 62-150592.- This valve is sinply a resilient

flap menber

retained by a bolt or-screw. It can readily be 5

appreciated that this valve suffers fromtwo severe deficiencies, th
being inherent in the flexible nature of the valve, in that the mate
selected for the valve is potentially su%euﬂ to failure through fat

i nduced by the constant cycling operatio
cl osed, and the sec - bej
val ve and the nenbégﬂgpogo i#ﬁyﬁ

val ve and the member ‘fipot WA ch i1 Tesi 25 dife (O _
backi | ow pr everTTREevarTe in e valyd B GRGEUR, hd Hbiafe i ons.

of the 10 valve fromo
oped et ween £
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bet ween a cl osed position covering a discharge port” an

wherei n the vahagbéBnbetaifieacbyed BeRENGE Scrawye ﬁ:OEaHEﬁ@&an%‘\hbé
this elimnates the potential -tfailure of the valve elenent due

an open pos

of

val ve

e s st
rial
I gue
pen to

he
t her eon

tion
e 20
atigue,

this does not appreciztéde thatol eisf vailvet engf fursiegebapitigd beeveea t he
val ve el enent and the adjacent conponents. This problemis recognize
exanpl e,

the oil
open

d, for

i n UdetiecihendiiebertieS580rdt4belg inhérentininethel fléribken t hat

fil mdevel oped between the val ve el enment and the valve stop in the

10
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25

nature of the valve, in that the.matgrial selected for
the valve is potentially subject to failure through
fatigue induced by the consfant cycling operation of the
valve from open to closed, and the second being the
surface tension developed between the valve and the
member upon which it resides due to the o0il deposited
thereon from the o0il entraining refrigerant. - It is

desirable to provide a backflow preventing valve which

is not subject to these limitations.

An alternative approach is to provide a detéched
valve mémber moving between a closed position covering
a discharge port and an open position wherein the valve
member is seated against a valve stop member. While
this. eliminates the._goténtial failure of the valve

element due to fatigue, this does not overcome the

'problem'of 0il tension deveioping between the vwvalve

element and the adjacent components. This problem is
recognized, for example, in US Patent Number 4,580,604.
It can readily be seen that the oil film developed

between the valve element and the valve stop in the open

v

1
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3 position |ikew se precludes. refrigerant frompronptly forcing the val ve
element to the closed positipn, 'thus permtting a period of refrigerant
Backf l-ow. This condition occurs when the conpressor. ceases operation 5
and the refrigerant pressure in the discharge port beconmes |ess than the
refrigerant pressure exterior the discharge port. In consideration of the
foregoing, it is an object of the invention §o provide a rotary conpressor
with a 10 backf | ow preventing valve which nore rapidly responds to
changes in presspasition hkikewiser gpeepbudesf refieigeranes seon! proniptdy
prior val ves discussed above. The invention includes a rotary conpressor
for conpressing arfosdinentthe imalye ofampatarto hey icdesed position, xhmackf
| ow preventing valve for a discharge port, conprising: a substantial |y

pl anar val ve el emBREMHELING aA RAFLDSPE FeEBIganank RgoKEIRw: hr ofiissai d
di scharge port and a cl.osed position for coverlngﬁsald di scharge port, 20

fO{ preventlngbbaEHHQiﬁ%QH R ﬂ?sﬁ?ﬁr B?B gson §ﬁﬁ§ﬁ§n§ﬁ%ﬁ§fﬁﬁnanar
blenent 1n the opdithoSher ARtafas St%}@&iﬁ*&%&ﬁ?eﬁéﬁfhs 'n‘gﬁﬁmﬁg@m
val ve stop_25 . (§EQQﬁ§é f&é@ £Hl t@ﬁgd?%f ﬁ%régéﬁfgiefﬂé¥16y1ﬁﬁ

respect to a fixe whi ¢ch Ssa
.dlscharge_port.

arge

In consideration of the foregoing, it is an object

e _ of the_inventibn to,provide a rotary compressor with a

_f_10' . backf lovﬁ_pr_eventing vélv_e which more rapidly responds to

changes in pressure in the discharge port of the
compressor thén the prior Qalves discussed_above.

. The invention includes a rotary compressor for
compressing én oil-entraining refrigerant provided with

15 a backflow preventing valve for a discharge port,
comprising:

a substantially'planar'valve elgment having an open
position for allowing flow‘through said discharge port
and a closed pésition for éovering said discharge port

20 for .preventing backflow through said dlscharge port;
| a substantially planar valve stop member having a
- valve stop_surface_for,engaging said valve element in
- the open positign;.and y |
spaced apart means for supéorting said_valve stop |
25 mémber in a.suystahtially parallel spaced relétion with

respect to a fixed member in which said discharge port



i s provided, said spaced apart valve stop nenber support neans further
conprising nmeans for guiding said val ve el-enent between the open position
and the cl osed position, said valve stop surface having an oil 5
channeling portion for collecting and channeling liquid oil residue ““
deposited on said valve stop surface by the oil-entraining refrigerant i'n
order to reduce oil surface tension betwgen said valve elenent in the open
position and said val ve stop surface, said valve stop 10 - surface having

an oi | Cha““e|i§‘g>ﬁWitdéH‘, is¥i & ephesli Afast L1 M dy) felibay g?ggbrﬁesi due

deposited on said valve stop surface by the oil-entraining re erant in

order to reducgeshs surtRep compriBihgl WRRMSS sk MBI R) coRId {R1L¥be open
position and said val ve stop 15 surface. The inhvention also includes a

rotary conpressbémémt Qeetwesni theln opdn eipiosditiiony aetlr i gaeantlesedi ded
wi th a backfl ow preventing valve for a discharge port, conprising: 20
a substanti al Ipogitiaen, vasakdst vaplvenbstopavéugfaceal havihgp anrfatk; a
substantially planar valve el ement and spaced apart neans for supporting
sai d val%e stophammebing rpertien fon aalleqidng ead shaonglingalignidith 25
respect to a fé{fdren:{gfer' égpxgii;gehd Soaxi dsa%.idS %g%.rti%e'é%%%t surface by the
oil-enﬁraining refrigerant in order to reduce oil
surface tension between said valve element in the open
position and said valve stop surface, said valve stop
10 surface having an oil channeling portion for collecting
and channeling liquid oil residue deposited on said
valve stop surface by the oil-entraining refrigerant in
order to reduce oil surface tension between said valve
element in the open position and said valve stop
15 surface.
The invention also includes a rotary compressor for
' compressing an oil-entraining refrigerant provided with
a baékfIOW' preventing va%ve for a discharge port, ;;J
comprisings |
20 a substantially;glanar'valve stop member having a
valve stop surface;
a substantially planar valve element; and
spaced apart means for supporting said valve stop
ﬁémbef in a substantially parallel spaced relation with

25 respect to a fixed member in which said discharge port

is prbvided,'said spaced apart valve stop member support



i s provided, sai d spaced ‘apart val ve stop nenber support means further

i ncl udi ng neans for guiding said valwve el enment; said val ve el ement having
& open position for 5 al I:omi ng flow through sdi'd discharge port and a
cl osed~position for preventing backflow through said di scharge port, said
val ve el enent further including a valve stop_contacting surface for
engagi ng said valve stop surface in the operfyposition, said valve stop
contacting surface 10 further having an oil channeling portion for
col l ecting and channeling liquid oil residue deposited on said 6 val ve
stop contacting surface by the oil-entraining refrigerant in order to
reduce oil surfacachassifirtiirenic bad iny aheanst #orc G iAting Ossid f ¢agvand
said valve stop surface, when said valve is in the open 5 position. The
invention al so inellementz hernetic scroll conpressor having a refrigerant '
backf [ow preventing valve, said hernetic conpressor conprised of: a first-
scrol | el enent di sposesaid seliveheedsneotlhavingcan! bpednpaestion ofdirvi de
sai d scrollsconpressor into

allowing flow through said discharge port and a closed
position for preventing backflow through said discharge
port, said valve element further including a valve stop
contacting surface for engaging said Qalve stop surface
in the open position, said valve stop contacting surface

10 . further having an oil channeling portion for collecting

and_channeliﬁg liquid o0il residue deposited on said



a suction pressure portion and a di scharge pressure portion, said scrol
el ement defining a discharge port for directing oil-entraining -
refrigerant to the discharge pressure portion, said first scroll elenent -
15 further including a first upstanding involute wap. thereon; a seggnd
scroll elenment disposed in said hernetic roll conpressor for orbital *
novement with respect to said first scrol el enent, said second scrol

el enent 20 having a second. upstanding involute wap for

i nterl eaving engagapen L.t | dirst_jnyolute wap; neans for orbitally
driving said second -scrggm’ []ccg‘fée%eén]tx{%i ?Bﬁggﬁei ﬁ’%aﬁgésﬁi'ﬂm :
portion of said hefdEddLarse’ h! - SOIPE €$R0' 4 mi1 en@eSUbstantial ly
pl anar val ve el enent a]{:/? ng g'kr? open pos%?’tiro% SF éﬂﬁlomﬂ‘]ﬁf??ﬁw M h sai d
di scharge port petafskrd sheaeda1e4l t£66p f RontALRi! Leh dl SGRAT 98 P t
for preventing backflow through said g‘?%charge pollrnt@?J ﬁ%g_ée gggpg%el er
having a val ve stajvesustepe surfauigaowiign Ssaddvabve! 88BN | Brbh&REN
position, said 5 val ve stop surfacé having an oil channeling portion
for colled&ing gpusittiomel ing liquid oil residue deposited on said val ve
stop surface by the oil-entraining refrigerant, in order to reduce oi
surface tension bet wihe sinyenilivn calksentincliudds apcreymesticosoaruiisai d

compressor having a refrigerant backflow preventing
valve, said hermetic compressor- comprised of:
a first scroll element 'disposed in séid hermetic
10 scroll compressor to divide said scroll compressor into
a suction pressure portion and a discharge pressure
portion, said scroll element defining a discharge port
for directing oil-entraining refrigerant to the
discharge pressure portion, said first scroll element
15 further including a first upstanding involut.e wrap
thereon;
a second scroll element"disposed in said hermetic
scroll compressor for orba‘.tal movement with i'espect to U
said first scroll element, said second scroll element
20 having a second ._’upstanding ~ involute wrap for
interleaving engagement with said first involute wrap;
'means_ for orbitally driving said second scroll
element d_isposed in said suction pressure portion of
said hermetic scroll compressor; |
: 25 a sﬁbstantially ﬁlanar valve element having an open

position for allowing flow through said discharge port
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10 val ve stop surface; and spaced apart nmeans for supporting
said val ve stop nenber spaced.from said discharge port, whi ch spaced apart
supporting means further. conprise neans for guiding said valve el enent

bet wedA sai d open and: cloesed positions. 15 " The invention al so

I ncludes a hernetic scroll conpressor having-g refrigerant backfl ow
preventing val ve, said hernetic conpressor cohprised of: a first scroll

el enent disposed in said hernetic scroll conpressor to divide said scroll
conpressor into 20and a acho€éd Qpo$i EH6RI EoP OEbveFing sh £ (H SEdrH Kfe Fﬁw@ure
portion, said scroll elenment defining a discharge port for directing

oi | -entraining reforgareventinmg backfilow hehosugh essid edjsxhidre poty; f i rst
scroll elenent further including a first upstanding involute wap 25

t hereon; a second scrola vl sitop nppbext havingd valivet stop ssrfaté for
conpressor for orbital novenent with respect to said first scroll el enent,
said second scrol IeQEIQSﬁ:}PH sRid ivalve elemert imsthkedprn PCPﬁ/-‘dleb. sakd

for |nterleaV|nge errent with said first |nVQIutevvr g . means
for orbital I3 driw %a@%%%%mwa aReRildFRpnReying ReFEieREHN
havi ng. portion gf LEe St ISS "ThA Cenghfe ing Tiquid sif ré8iGud SBpoEES

on said valve stop _surface by the ‘oil-entraining
refrigerant, in order to reduce oi.1 surface tension
St between said valve element in the open position and said
- 10 . valve stop surface;  and spaced apart means for
" supporting said wvalve stop member spaced. from said
discharge port, which spaced apart supporting mneans
further comprise means '_for guiding said valve element
between said open and closed positions.

i5 . The invention. also includes a hermetic scroll
compressor having a refrigerant backflow preventing

valve, said hermetic compressor comprised of :
.a first scroll elemept disposed in said hermetic
scroll compressor to,dividé said scroll compressor into
20 a suction .-pressur-e portion and a discharge pressure
portion, said scroll ;lement defining a discharge port
for . dirécti_ng “oil-entraining refrigerant to the
discharge pressure portion, sa.:i_.d first scroll element
further ihcluding. a first upstanding involute wrap

.25 . . thereon;

a second scroll element disposed in said hermetic



a valve elenent having an open position for 10 al l owi ng flow through
sai d discharge port and a closed position,-for ‘preventing backf |ow through
sai d discharge port, said valve elenment further including a valve stop
contacting surface for engaging said valve stop surface i.n the open '
position, said valve stop contacting surface 15 further having an oFf
channeling portion for collecting and cﬁénneling'liquid oi | residue
deposited on said val ve stop contacting surface by the oil-entraining

refrigerant i nscy¥slel dohprssdy Ofbr SO¥BLEL] RANREhOSIYBE L edlehvalye stop

contacting surface, and said 20 val ve stop surtface, wien said Valve is

in the open pesid ofirebdsepertdedpdehtieaaid WecHHPYdridid S chai@l Ve stop
menber spaced from said di scharge port, which spaced apart supporting neans

further conprikevirgans af ors@Sond oupskamaizeg d diavedutlecmegtapet wegn sai d
open and cl osed positions. The invention also includes a rotary
conpressor f orint@ukeaving endagenent rwith rsfid giimstt jmvoluwas widg; a backf
low preventing valve for a djscharge port conprising a valve el enent
nmovabl e Sbet wveen a Rgans sfor arhikallnsdrivingndaid asecongdersqmsliX i on, a
val ve stop nmenher having a valve stop surface for engaging a valve stop
contacting surfERent 4hEPesedeip Sald spehiomepressure portion of

said hermetic scroll compressor;
- a valve stop member having a vaive stop surface;
a valve element having an open position for
10 allowing flow through said discharge port and a closed
position, for "pre'venting b‘ackflow'through said discharge
port, said valve element further including a valve stop
contacting surface for engaging said valve stop surface
in the open position, said valve stop contadting surface
15 further having an oil channeling portion for collecting
and channéling ligquid o0il residue deposited on said
vaive stop contacting surface by the oil-entraining
refrigerapt in -order_ to 'r"educe 0il surface tension U
between said valve stop contacting surface, and said |
- 20 valve stop surface,_ﬁpen said ﬁalve is in the open
position; and
' spaced apart means for supporting said valve stop
member spaced from said discharge port, which spaced
apart supporting means further comprise means for

25 guiding said valve element between said open and closed

positions.



latter is in said val ve ‘open position, said surfaces defining .
t hr ough- channel s t herebet ween: when in 10 .engagenent for

c¢hannel.i ng l'iquid oil  residue therebetween in order to reduce surface
tensi @@ between the val ve el errent and val ve stop menber, and spaced apart
means for supporting said val ve stop nenber, spaced fron1said di schar ge
~port, which spaced apart supporting 15 ans further conprise neans for
gui di ng sai d val ve el enent between said open and cl osed positions. In order

that the invention mayrhe yebdntiulelaaldeddng) QBRI LonbREEERL £4Pi c

are given by way of exanple only wll now be erence

the 20 acconpaspressing 893 ~ehBrafhehe Eéﬁk'i«? éaﬁéogﬁfo@med with a
cross-sectional view of a backf |ow prevenfing va visible In ﬁ

partial cutaway vbaskflow herewentingt arvals ol foiypa I e TR port
conpressor. Figure 2.is a top view of the backfl ow preventing 25 val ve
visible in a part¢amprisingy xrvaivecotlement mbvablel bewiseyenanvalve
conpressor taken along section line 2-2 of Figure 1. Figure 3 is a
cross-secti®nal - vitosed poasibienfand  valve)cpemprsdtishyeat ukive astop
section line 3-3 of Figure .2, showing the valve elenment in the closed
position. Figure BEMPEr having|2a yakve itapsirface £ar engaging a valve

stop contactlng surface of the valve element when the
latter is.in-said valve open positibn, said surfaces
defining . throqgh—channels. therebetween when in
10 engagement for channeling - liquid@ o0il residue
._ therebetween in order to reduce surface tension between
the valve'elementiand-valve;stop member, and spaced
- apart means for.supportipg said valve stop member spaced
. from said discharge port, which spaced apart supporting
15 means further comprise means for gtiding said valve
element between said open and closed positions.
In 6rder that the invention may be well understood,
g#i : .some embodiments thereof, ?hich are given by way of
| example only will now be described with reference to the
20 accompanying drawings{ in which:
Figure 1 shows a c;oss-sectional view of a backflow
. preventing valve, visible in the.partial cutaway view of
a hermetic rotary scroll-type refrlgerant compressor.

Figure 2 is a top view of the backflow preventing

25 valve visible in a partial cutaway cross-section of the



Figure 4 is a cross-sectional view of the backflow préventing val ve taken

al ong section
open position.
line 5-5 of Fi
enbodi nent of
line 3-3 of Fi

line 3-3 of Figure 10 2, showi ng the val ve el enent

in the

Figure 5 is a view of the valve stop surface as taken al ong

gure 3. Figure 6 is a cross-sectional view of an alternatjwe
t he backf | ow preventing valve 15 - as taken al ong section
gure 2. Figure 7 is a pyhew of the valve stop surface of

the val ve stop nenber of the alternative”enbodi nent as taken al ong
of Figure 6. Figure 8 is a cross-sectional view of a second 5
alternative enbodi nent of the backfl ow preventing val ve as taken al ong

section |line 3 fqddl empresBbE £hireh Rl Ui Sffrf)é] t
enbodi nent of ?t:t%eﬁbgacﬁkﬁ%w prpeVe£ngtt|5 ng val ve %s@a{ée% %F%ng I gze%-cgf
Figure 8. 10 pigure 1.Figure 10 shows a third alternative enbodi ment of the
backfl ow preventing val ve as taken along section line 3-3 of Figure 2.

Figure 11 is a vi ewifurdd \ial wecebsgsBeceliona hewdof! tié NsddkELow
enbodi mrent taken along line 11-11 of 15 Figure 10. Figure 12 is

fourth @& ter ngresertimyivadive dakierne alankf sectioaviiheng-yabf eFigqiee al ong

section line 3-3

10

15

2, showing the valve element in the closed position.
Figure 3A is a top view of the valve element.
Figure 4 is a cross-sectional viéW'of the backflow

preventing valve taken along section line 3-3 of Figure

2, showing the valve element in the open position.
Figure 5 is a view of the valve stop surface as

taken along line 5-5 of Figure 3.

FiQure. 6 is a cross-sectional view of an
alternative embodiment of the backflow preventing valve

as taken along section line 3-3 of Figure 2.

ine 7-7

nati ve
of

a

I 4



of Figure 2. Figure 13 i's a view of the valve el ement of the 20 fourth
alternative enbodi nent as taken-along line 13-13 of, Figure 12. Figure 14 is
&fifth alternative enbodi ment of the backf |ow preventing valve as taken
al ongssection line 3- 3 of Figure 2. 25 Figure 15 is a view of the
val ve elenment of the fifth alternative enbodinent shown along Iine 15-15 of
Figure 14. A refrigerant conpressor systemgenerally denoted by reference
nuneral 20 is shown in Figure 1. Refrigerant conpressor system 20 is

?e; (r)|t g;)r/a?\?nggﬁgfg;sgr syiél%uﬁ %iﬁs n‘g‘}g‘gL ¥ C%%gﬁéfﬁr ﬁgﬁplﬁuﬁgﬁ%ﬁ jof ﬁhﬁce
details regarding tx}&xﬁé’ '%Bgakﬁgﬁbaﬁegf N Q&t@%ﬂ%&ﬂ@@eﬁﬂo&fﬂ?ﬁé aaﬁng__ﬁ

formand function of t m/preven I'Ng va

only, the 10 OREIGHd i e ogl w%scroll-type refrlgerant
conpressor systemis described. It Is to be understood that such a val ve

woul d be equal |y suitablridurfe uge iilsh # EebbbR8eBt3bAA1 AWV of aOldéiond
rotary conpressor. Disposed within the hernmetic shell 22 is a fixed 15

scroll 24 havng a akydrmtive embodimemtr ofr thdehbackflow phesaittigry valive26.
An orbiting scroll 28 is disposed
‘as taken along section 11ne 3=3 of Figure 2.
Figure 9 is a v1ew_,of the second alternative

embodiment of'the_backflow preventing valve as taken

et along line 9-9 qf Figure 8.
i0 | - Figure 10 shows a third alternative embodiment of
the backflow preventing valve as taken along section
line 3-3 of,Figureiz. |
Figure 11 is a viéw of the valve element of the
third alternative embodiﬁent takeﬂ along line 11-11 of
15 . Figufe,lo.' |
Figure 12 is a fourth alternative embodiment of the
backflow'preventing;Yalve taken along section line 3-3
(/ o .of Figure 2.

Figure_;a is a view of.the valve element of the
20 fourth alternative eQPodiment aé taken along line 13-13
of Figure 12.
Figure 14 is a fifth aiternative_embodiment of the
backflow preventing valve as taken along section line 3-
'3 of Figure 2. _
25 _ Figure 15 is a view of the valve element of the

fifth alternative embodiment shown along line 15-15 of



in a parallel spaced relationship with respect to the fixed scroll 24. A
fixed involute wap 30 is disposed on the-fixed scroll 24, and an orbiting
involute wap 32 20 i s disposed on the - orbiting scroll 28 _such that
the respective involute waps are in interleaving engagenent defining as
plurality of pockets having vol une decregging toward the centre of the

respective waps. A swing-link nechani sm provi des for orbital,
non-rotating notion 25 of the orbiting scroll 28. The fixed scrol |
nmenber 24 further serves to divide the hernetic shell 22 into a

di schar ge pressﬁ}ﬁuﬁﬁrﬂon 36 and a suction pressure portion 38. It is to
be understood that t Vi, Si.on

e hernetic heI | he di scharge

pressure portion 36 nﬁe#ﬁéggﬁgpgoﬁogpresstb}?eggﬁ %mp%???’é?lfg‘é é tede |
lished i h b t t
barrior monber PEnERePeprs’ BuBERAL Jiel) A WG D B dled "EPOCN.
taken as limti ﬁﬂfr%@efﬂﬁ{:' B&n essdp ésjﬁsﬁlﬁ"ﬁdqu Eogééﬁh b'lﬁ%ir'é’é‘?gf essure

refrigerant to t suct on pressure portion 3 net1c shell

22, and agdi sSChR§8e@0! in42a i he¥mutited dre11emye di sehar gfef)fﬁ?éi-'é
refrlgerant fromthe discharge pressure portion 36 of the hernmelic shell

22. The refrigeesiipreSsptcspdten )20 4 AOtI ShéwhVin Fiyuke 1 inadetai ) nal
el ectric nmotor .50 disposed within the

since details regarding the compressor need not be
disclosed to understand the form and function of the
backflow preventing valve. By way of example only, the

10 ' 6perat'i°n of the valve in a "scrol-l-'type refrigerant
compressor system is described. It is to be understood
that such a valve would be egually suitable for use in
a rolling piston, screw, or other rotary compressor.

Disposed within the hermetic shell 22 is a fixed |

15 _scroll 24 having a centrally located aperture defining
a discharge port 26. An orbiting scroll 28 is disposed
ih a parallel ‘spaced’ relationship 'wiﬁh respect to the
fixed scroll 24. A fixed involute wrap 30 is disposed U
on the fixed scroll 24, and an orbiting involute wrap 32

20 - is disposed on the .grbiting scroll 28 such that the
respective involute wraps are in interleaving engagement
defining a plurality of pockets having volume decreasing
toward the centre of the respective wraps. A swing-link
‘mechanism 34 provides for orbital, non-rotating motion

25 of the orbiting scroll 28. - |

_ The fixed scroll member 24 further serves to divide

¢
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suction pressure po}tioﬁ 38 of the hernetic shell 22. The el ectric notor
i ncludes a stator 52 and a rotor 54.- A drive shaft 56 passes.through the

rotor 54, with its

| ower end extending into a reservoir of oil 58. 20

50

Di spo&ed at the lower distal end of the drive shaft 56 is a centrifugal oil

punp 60 operative t

62 within the drive shaft 56. The oil thus

o0 cause oil 58 to fIOM/upEEkd t hrough an internal bore
f ed upward through the

i nternal bore 62 |ubricates surfaces subject to friction 25 within th

6a T CAfer pase ngthe HEieid SRR e N Lo 1 dodiBhd) pRERIHY
returns to the resefgohhac% ;&m&g gggg@ggl )b&lg._r gh\elhsand ui%j {__E be

stator 52 and rotor

54 coils, the franemork 66 I nterior

suction pressure paiidérsfsod Sthat the dlvesdbhvessabt htée%'tiias she1ar @2
supported in a framework 66 which is attached to the hernetic shell 22 an

i ncl udes ot her bear

imes el dischdrye presemare port iom @F tandiahy Bidyien

scroll nenber 28. This franework 66 as well as the bearings and structure
for supporting 10 pressarepartich 38 coumlddbecacceniplishied ain ,thes ridtagyar e
believed to be generally understood in the art and not crucial to the

under st andi ng of t EoRPEeSseD PYoPther Beans|Michpas antindependent barrier

- 10

member, and that the use of the fixed scroll member 24
is not to be téken as limiting. A suction port 40 is
provided to admit suétion pressure refrigerant to the
suctlon pressure portlon 38 of the hermetlc shell 22,
and a dlscharge port 42 is provided to remove dlscharge

pressure refrigerant from the discharge pressure portion

36 of the hermetic shell 22.

15

20

The refrigerant compressor system 20 is driven by

an internal electric motor 50 disposed within the

suction pressure portion 38 of the hermetic shell 22.

The electric motor 50 includes a stator 52 and a rotor

.54, A drive shaft 56 passes through the rotor 54, with

its lower end éxtending into a reservoir. of 011_58.

. is a centrifugal oil pump 60 operative to cause oil 58

to flow upward through an internal bore 62 within the

drive shaft 56. .The oil thus forced upward through the

" internal bore 62 lubricates surfaces subject to friction

25

lower drive shaft main bearings. 64. After passing

e

d

‘Disposed at the lower distal end of the drive shaft 56

‘within the compressorssystem 2o such as the upper and |



Referring now generally to Figures 1 through 15, a 15° backf | ow
preventing val ve assenbly 100 is generally shown di sposed atop the fixed
scrol |l menber 24 adjacent the discharge port 26. The val ve assenbly 100
is conprised of a valve stop nember 120, a valve el ement 140, and spacee/
apart. means for supporting the valve Zﬂ stop nenber 120 in a
substantially parallel spaced relations #b with the fixed scroll nenber 24,
whi ch spaced apart means al so conprise neans for guiding the valve el enent
140 between an open position and a closed position. The above-nenti oned
spaced apart neans are fully disclosed hereinbel ow. The valve el enent

140 is disposeg$¥@ r S5 Al ' ; tg 26 'é&p¥ scrol |
menber 24 suc t’% i, |Eﬂhtrtﬁ%at‘%%§g§: gggé?ffgﬁé 6tﬁ"e t'(\;{a &E&e%%men_smo

prevents a backd! eHedfréservodi| 580t reidwivy I abvhgakany fumxBddie dh&charge
pressure portion 36 into the discharge port 26. In the open position, the

val ve el enent dddun@stheagbatst B2vahderstop 5enbeils|rtheefidbewbhks
permtting refrigerant to flow fromthe discharge port 26 to the discharge
10 pr essur @6 pand i tine thtdride dferbhet suctlicn pE@ssureopertionn3st he
electric notor 50 is energized causing the rotor 54 and the drive shaft 56
to rotat®. This rotTheodriye rshafti bsapingse 64, axe| suppeytednilam 84 to

cause orbital non-rotating novenent of the .
framework 66 which is attached to the hermetic shell 22

and includes other bearings and structure necessary to
support the orbiting scroll member 28. This framework
66 as well as the bearings and structure for supporting
10 the motor 50 are not disclosed in detail, as they are
‘believed to be generally understood in the art and not
crucial to the understanding of the operation of the
backflow preventing valve.
Referring now generally to Figures 1 through 15, a
15 backflow preventing valve assembly 100 is generally
shown disposed atop the fixed scroll member 24 adjacent
the discharge port 26. _’I'he valve assembly 100 is 7
comprised of a valve stop member 120, a valve elément
140, and spaced aéarg meané for supporting the valve
20 stop member 120 in'- a substantially parallel spaced
relationship with the fixed scroll member 24, which
spaced apart means also comprise means for guiding the
valve element 140 between an open position and a closed

position. The above-mentioned spaced apart means are .



15 orbiting scroll menber 28 with respect to the fixed scroll nenber
24. The interleaving fixed invol'ute wap 30 and orbhiting involute wap 32
erate a plurality of. peckets of decreasing 'volune fromthe radially
ds of the respective waps toward the 20  centre of the

thus gen
Outer%eh

respective w aps.

During the operation of the electric notor 50,

refrigerant gas is drawn into the suction prtgfure-portion 38 through
0

the suction port
refrigerant gas 25

40 from the refrigerati system (not shown). The

then _circul ates through the conponents of the electric

motor 50, contactin§Uahd ABFiPRPAgheReinkeleY, | gBranyalve elenenty 340 is

portion of the oil

returniag to,.the reseryoir _of oil /58. The

oi | - ent rai ni ng refr?bﬁ?ﬁﬁf iglgheﬁeégﬁﬁ e e&ﬁqjqﬂﬁ?qﬂﬁﬁ%ﬂHQEF(ﬁé[Rfﬂ&ﬂ%
Chrough the di schar Gotaar { SOFOTES femblE FEPEHAN CeRate | 107 ne) Sl ched
forces the valve el §§§E¥i&ﬁ10 }EH?E)OglOQeE-lBﬁ?ié‘éi- ?g?hgf%%ﬁﬁéng LG PPN of

di scharge pressure

rrgerén € exnaus I SCharge pressure

portion 36 ang ret U{;Eideﬁerﬁﬂﬁiﬁéf He.ﬁfiééif'ﬂlt‘lﬁsff REHg discﬁﬁ%gﬁfﬁigﬁ?ve

di scharge port 42. Upon

el ement

140 -imedpaieiyn’ FeVeints tRe @isehdr
el ement 140 is dis

10

15

20

A
25"

e-energization o e electric notor

: gesigdr@n.2¢er ghy e spdye
pose _ |

‘position, the valve element 140 rests against a valve
étop'member surface 122, thus permitting refrigerant to

flow from the discharge port 26 to the discharge

_ﬁressure portion 36 of the hermetic shell 22.

'In operation, the electric motor 50 is energized
cauéing 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 respéct to the fixed
'scroll member 24. The-interleaving fixed involute wrap

‘30 and orbiting involute wrap 32 thus generate a

" plurality of pockets of_ decreasing- volume from the

V-radially'outer ends of the respective wraps toward the

‘centre of the respective wraps.
During the operation of the electric motor 50,

refrigerant -gas -is drawn into the suction pressure

~'portion 38 through the suction port: 40 from the

"refrigeration system (not shown). The refrigerant gas

then circulates through the components of the electric

motor 50, contacting and entraining in the refrigerant



about the discharge port 26 in a covering manner. This 15 ° prevents a
backfl ow of refrigerant fromthe discharge pressure portion 36 into the

di scharge port 26. This is nore clearly depicted in Figures 3 and 4,. .. .
wherein the valve elenent 140 is shown in cross-section view. |In FigureUs,
the valve elenent is shown in the 20 cl osed position, sealingly e
covering the bore defining the dischargeé ort 26. In Figure 4, the valve

el enent- 140 i s shown di sposed agai nst th al ve stop surface 122 of the

val ve stop nenber 120, thu%Egsrnit%ng a flow.of aqil-entraining refrigerant
through the di s¥#r & lon ofsthendl Helyrguns &e thereseryetr 3

L?LEE?“%S’ pgi‘??foﬁ% YT ?@%Léo&ﬁ‘%?i%&%‘iﬁ%&ﬂ&##ﬁ%i‘#Eaﬁéﬁﬁ |
Ceepective bor SOBRPIEsEa TRy thel M1ty BE AP Y And
threads sized tﬁé&fé&@iﬁgﬁgﬁ@'&f -%ﬁe-rgﬁg,éét- -sc%l@%ggr%%%éégn 4 the

| ocated at the respective ends of e valve stop ne
bores 126gand hehesugh e § WildeNardgesPpoet | Peaxi alrnal | gjeBRba 18i1-

A tubul ar guide collar 130 is fixed adjacent each distal end of the valve
stop nmenber - 120enbeaiReAgt Pefrigerant forces the valve element 140 to
the open pos'ition, ‘permitting the now discharge pressure
refrigerant tO'bé exhausted_to,thé discharge pressure
portion 36 and returned to the refrigeration system
10 ﬁhrough the discharge port 42.
. Upon=de-enefgization of the electric motor 50, the
‘valve element 140 immediately moves to a closed
" position, whereby the-valve element 140 is disposed
abdut the discharge port 26 in a coverihg mahner. This
15 prevents a backflow of refrigerant from the discharge
pressure portion 36 into the discharge port 26.
' This.is more clearly depicted in Figures 3 and 4,
wherein the valve element 140 is shown in cross-section ;J '
"view. 1In Figure 3, the valve element is shown in thé .
20 closed position, sea;ingly.covering-the bore defining
the .discharge port 26. In Figure 4, the valve element
140 is shown disposed égainst the valve stop surface 122
‘of the valve stop member 120, thus permitting a flow of
.oil-entraining refrigerant through the discharge port
25 . 26. - -

Referqing generally to Figures 3 through 15, the
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val ve stop member 120 and the fixed scroll nmember 24. Each guide collar 130
has an exterior guide surface.132 for slideably engaging a portion of the
val ve el enent .. 15 140. Each guide collar 130°7is in co-axial

alignkent with the bores 126 of the valve stop nenber 120 so that the bolts
124 pass through the guide collars 130 and sgvve to retain positionally the
gui de collars 130. The guide collars 130 nui htfai n the val ve stop nenber 120
in 20 a parallel, spaced‘relationship with respect: to the fixed scrol

TR 25 T 05 SR e bt pBelag o SRR Gl O

I's a substantially™thin, planar elenent ng op

144, each conprisa@oopogitionallty ethSiekddt P ehelf Dl dbrl P infehdes
portion 146 of a circle defined therebetween for closely fitting about

the gui de surface2k32rd dleaxly ddisolosed 38nd cbmpriadeuswofl boliesaneuat e
portion 146 of the end 144 is sized to provide a clearance of several

t housandt hs - of oneaichchaéséngr throughsa mespechive bogebl26iang leatbending
the val ve el enent 140 and the guide collars 130 to allow free novenent of
t he val ve elSenent intice thyleadest hplag f2ic having fhingads sized tohaessiviey
portion 150. This oil channeling portion 150 is disposed at |east between

the bores 126 of SeSurdngdylfhe boditsylidmbeFhe Orep ik are Hecsted at

channel ing portion 150
9 PO One respective distal ends of the valve stop member 120,

énd_the bores 126 and holes 25 are furthér disposed in
~ axial alignment. |
10 - . A tubular guide collar 130 is fixed adjacent each
distal end of the valve stop membérnlzo, between the
valve stop member 120 and the fixed scroll member 24.
Each guide collar 130 has an exterior guide surface 132
- .for slideably engaging a portion of the valve element
15 140.  Each guide-collar.13o.is_in_cofaxial alignment
'with the bores 126 of the valve stop member 120 so that
. the bolts 124 pass through the guide collars 130 and
\ .Iéerve to retain positionally the guide collars 130. The_
guide collars 130 maihtain‘;henvalve stop member 120 in
i20 a.pargllel,.spaced ;Elationship_with respect to the
. fixed scroll member 24.
The general form of the valve element 140, as seen
in Figure 3A,-is“a.Substantially.thin, planar element
. having,oppbsitely disposed ends 144, each comprised of
25 two hemispheric lobes 145 with an arcuate portion 146 of

a circle defined thefebetween for closely fitting about



may extend across the entire valve stop surface 122. I'n the preferred

enbodi ment, the oil channeling portion 150 is conprised of a series of
grooves 154. The grooves 154 include two sides 156 extending fromthe valve .
stop 15 surface 122 to a base 158 which.is parallel the valve stop:
surface 122 and spaced a distance D fronzgge val ve stop surface 122. Each
groove 154 is spaced fromthe adjacent ective groove by |and 152 which

is of a wdth L. Each groove is spaced a width Wfromthe next 20

PTELY  btA H A AR A ST
o 381 . tREReratn o Pt piatd RISy s %é@%&%%?fﬁfo%?’ 0

0.080 inches (1 £00 agd h [ mnthln
t he range of sgzggz ?O§SBg%gelﬁcﬁ%§ngﬁg% of Qévafﬁ%gﬁﬂaygﬁ?égﬂs of and 7

show a first okt @h8At (¥everardonons. m%Aﬁﬁéﬁen{:ﬂﬁgVBiH&J.ﬁéOBeﬁﬁégﬁr 120a
is secured by bolts 124a passing through bores 126a into 5 t hr eaded

hol es 25asof t hehéi v&lve cildnente M0 addatheTdeidalcol e v3oneral2or i s
mai ntained in a substantially parallel spaced relationship wth respect to
the fixed scrol Ereenhovefidntbpfgthéevadiveaedetn@ft. di sposed axially about
the bolts 124a. The grooves 154a are conprised of
The valve stop surface 122 includes an oil
channeling portion 150. This oil channeling'portion 150
is disposed at least between the bores 126 of the valve
10 stop member 120, however; the oil channeling portion 150
may extend across the entire valve stop.surface-lzz. In
the preferred e'mbcdiment, the o0il channeling portion 150
is comprised of a series of grooves 154. The grooves
154 include two sides 156 extending from the valve stop
15 surface 122 to a base 158 which is parallel the valve
stop surface 122 and spaced a distance D from the valve
stop surface 122. Each groove 154 is spaced from the
adjacent respective gfooyg by land 152 which is of a -;,
width L. Each groove is spaced a width W from the next
20 respective groove. .The width W is the sum of the width
of the base 158 and the land .152. The préferred
embodiment, shown in Figures 3 throﬁgh 5, includes
grooves where W is within the range of 0.12 to 0.15
incheé (3.05 to 3.81 mm) , the_Width.of lands L is within
25 the range of 0.055 to 0.080 inches (1.4 to 2.03 mm), and

the depth D of the grooves 154 is within the range of



10 two sides 156a ext endi ng ahgularly'into the val ve stop nenber 120a

to define and include an angle, - The included angle may be for exanple in
the range of 60 to 100 degrees but woul d preferably:be 90 degrees. As in
t he pkeferred enbodi nent, the grooves are separated by 15 | ands 152a.

The width of [err] of Iands 152a woul d be wit@in the range of 0.05 to 0.10
i nches (1.27 to 2.54 nm), and the total wdt'™[err] between each
respective groove 154a mould be preferably wit hin the range of 0.10 to 0.15
inches (2.54 to 3. qﬁgg alternatlve enbodi nent is

8 S
shown in Fi'gures 8 é‘r@% t"l’kﬂ"s"%%c’d?ﬁ:}‘%ﬁ téor ®Hent incl udes val ve

stop nenber 120b .which i t.egr.al U|de col l.ars _130h. The .qi
channel i ng portion 150bE;S |s e BﬁEnﬂaré§QMes a proFki qﬁgnatlve

tub 160Db h
P ma e o the SEeal é{*““p”?% R ol vB94l, e dif TmafiRko%, 265 ©90°S
menber 24b for contggdisn e BELVE ibsaeiaaséiﬂa tﬁ?‘éﬁ@hpb%%@rl?rzéﬁs}r{\:@%

may have a di ameter in the preferred range of to 0”2 1 nches

5.08 mm at tde ba%ﬁé&&é&?fhoﬁgiz@d%lfdtﬁedfikéacgcﬁlﬁ membeéF 4. T AB@e
of 0.005 to 0.015 inches (0.13 to 0.38 mm fromthe val ve stop surface’

122b. Wi le it woulvhalwe paop hember Q0@ tsemaintainedr hncesubdarially
nachlnlng of t he adj acent val ve stop surface 122b, these

parallel spaced relationship with respect to the fixed

scroll member 24a by guide collars 130a disposed axially'

' about the bolts 124a. The grooves 154a are comprised of

- 10 two sides 156a extending angulariy'into the valve étop'

" member - .120a to define and include an angle. The

-*includedlangle.may be for example in the range of 60 to.

100 degrees but would preferably be 90 degrees. As in

" the preferred embodiment, the grooves are separated by

'-15.='*'1ands-152a. The width of L, of lands 152a would be

within the range of 0.05 to 0.10 inches (1.27 to 2.54

- mm), and ‘the total width W, between each respectivé

1 ERE groove 154a would be preferably within the range of 0.10

-to 0.15 inches (2.54 to- 3.81 mm). o

20 -~ - A second alternative embodiment is shown ih Figures

8 and 9. This second alternative embodiment includes

valve stop member 120b which is cast with integral guide

.collars 130b. The'oil'chanﬁeling portion 150b in this

Qﬁbodiment includesfa.plurality of protuberances 160b

25  .which may be in the form of hemiéﬁhéres or cones

. extending from the valve stop surface 122b toward the



prot uberances 160b woul d be nore suitably fornmed by 10 “casting or
forging the valve stop nmenber 120b to include the protuberances 160b. It
shoul d al so be noted that the application of a cast or forged val ve stop.
menmber 120 having integral guide collars 130 would be feasible for any\gf

t he enbodi nents of the subject invention and, 15 therefore, shoul d not
be taken as limted in application to any e enbodinent. Athird
alternative enbodi nrent of the subject invenltion, shown in Figures 10 and

i%o?f 50" TrPLRPE s mimber Aab £t FartArA “‘i 'fﬁeﬁéﬁ&gﬁgﬁfép
142 0 T,
portion 170c iW‘n%Paﬁ rhegd BESEHBRRRACLE De0k Yoy v .= FiRSEer iy e

grooves in the y fa t heepheh ette qﬂhﬁﬁp t
grooves 174c are é F%%’ gér§§ﬁ3$cu|§5 glg £o ?B? exten |n§ @ @
body of the val B%S'ﬂﬂ?n&tlﬁﬁé base theRase,lila aktandem! hl.D,%anc‘éhe dept h

D3 should be in the range of 0.002 to 0.010 "i nches (0.05 t ~ The
sides 176s of gifiovRe Parige BE PAOGS t8 AL dAnThes! (bomheosodsa ﬂiﬁc of
t he adj acent respective grooves 174c. 5 The grooves 174c are spaced at

a di stance W3, fkhomhthe tMadveunstdp tserfack h122bt hewhddle LHABowould the W dth

L3 of the land 172c, and should be in the range of 0.010 to
possible to form these protuberances 160b by machining

of the adjacent valve stop surface 122b, these
protuberances 160b would be more suitably formed by

10 éasting or forging the valvg‘stoﬁzmember 120b to include
the protuberances 160b. It shouid also be noted that
the application of a cast or forged valve stop member
120 having integral guide collars 130 would be feasible
for any of the embodiments of the subject invention and,

15 therefore, should not be taken as limited in application
to any one embodiment.

A third alternative embodiment of the subject

invention, shown in Figures 10 and 11, includes a planar 'gj

valve stop surface 122¢ on the-vélve stop member 120c.
20 In this embodiment,\phe valve element 140c includes a
stop surface 142c with an oil channeling portion 170c..
The oil channeling'pottion 170c_inc1udes a series of
lands 172c and grooves 174c. As with the grooves in the
‘Qalve stop surface of the preferfed embodiment, the
25 grooves 174c- are defined by perpendicular 'sides 176c

extending into the body of the valve element 140c to a



?

0.15 inches (0.25 to 3.81 mm. A fourth alternative enbodinent is shown in
Fi gures 10 12 and 13. . As wi'th tthe foregoi ng enbodiment, the valve

el enent. 140d i ncl udes an oi [* channellng portion 170d. In this embodi ment

t he ol channeling portion conprises a plurality of protuberances 180d.
These protuberances 180d should be spaced apart a distance win the range
of 15 0.100 to 0.200 inches (2.54 (@f 5 08 nmm. Each

pr ot uberance 180d may be of : hen1spher|cal or conical formw th a dianeter

d4 at the b 0 8

de oL the bese 11 Hiad B Gk O Aobf%p?. | I At b B long LBl
f 20 t act I 1 nb
o020 me ol S Selont, S (200l dAnal (BeqbbicosERgR I OOtne

el ement 140d. A flfstlae%l tl%eabfvgrsabeslﬁm éﬁe Sdaae/anél Rindu s§a1‘ie

15
wherein the oil channeling portion 170e of .the valve e enent %4%

i ncl udes a series Qheggddugs11EéeofxtnﬁmhdﬁhéﬁnnﬂﬁﬁEQEdﬂiv% gheokedy19hct he
val ve el enment 22 140e and termnating in an included angle therein. As

with the first alt&heagroovesbddidcerire Hpacgdatea Widstaheld W3¢ bhitheis
sides 176e are parallel and spaced apart by lands 172e of width L5 which is
in the range of 0. &hessum afp thelwidtthef thebdase 178t and thecwidtit Iihhe
total of the land 172c¢, and should be in the range of 0.010 to
0 15 inches (0.25 to 3.81 mm).
A fourth alternative embodiment is shown in Figures
10 - 12 and 13. As with the foregoing embodiment, the valve
| element 140d includes an oil channeling portion 1704.
In this embodiment the oil channeling pbrtion comprises
a plurality of protuberances 180d. These protuberances
180d should be'spaced apart-é distance w in the range of
15 ° 0.100 to 0.200  inches (2.54 to 5.08 mm). "Each
protuberance 180d may be 6f hemispherical or conical
form with a diameter d, at the base in the range of 0.1
L I . to 0.2 incheé (2.54 to 5.08 mm) and a height of D, in
the range of 0.002 to 0.010 inches (0.05 to 0.25 mm) for
20 - contacting theiplang; surface 1224 of the valve stop
member 120d. The protuberances may be formed by forging
or stamping of the-valve-element 1404. .
A fifth alternative embodiment is shown in Figures
14 and 15, ﬁherein the o0il channeling portion 170e of

25 the valve element 140e includes a series of grooves 174e

extending angularlY'into_the body of the valve element



wi dth Wb between the adjacent grooves. 174e is in the range of 0.10 to 0.15

i nches (2.54 to 3.81mm). The nuneric valves set forth herein are intended

to aid in the understanding of the subject invention, and 10 are in.no %
sense to be taken as limtations upon the practice or interpretation swof
the spirit of the invention, as the ac gEI valves will vary in different
enbodi nents according to .the. principle herein disclosed. 15

Preferably the conponents of the subject irnvention are forned of suitable

steel alloys, andoeXGeHR tarmiHaddrePirf ¥ A1yl b%l L00%gs 154

in the val ve stop nmenber 120 and the grooves 174 -1n the va ve el ement 140

are readily forREENY¥HEeOEGrEE Qlt8rhhtigeOénbd@irént, tHE YUYV 174e -
conponent. Such techni ques of manufacture are well known I n the art and

need not be desdefiieddhdyethe Réflesr iNGeoarerparallel gl ispackd hpavgh 15,
the formof the valve stop nenber 120 can be seen to be generally
rectilinear havibyy Laindsal72ed ofawdiditdl Li oghic)y is irhdthreomamye sifde.05
surfaces. The enbodi nents of the valve stop nmenber 120 shown i ncl ude
prot uber afces whiccH -k inclyes heki 2petni 3.81 mmpuasuchothagnthef total

I ncl uded circle. hblther the specific shape nor the, specific
protuberances amid é&%ﬁ%FWQFﬂrﬁh%péﬁaPFGHtoﬁrFﬁ@es 174e is in the

range cf 0.10 to 0.15 inches (2.54 to 3.81mm).
The numeric valves set forth£here1n are intended to
aid in the understanding of the subject invention, and
10 are in no sense to be taken as limitations upon the
practicé- or interpretation of the spirit of the
invention, as the actual valves will vary in different
‘embodiments according to the . principles herein
- disclosed. |
15 . Preferably the components.of the subject invention
are formed of suitable steel alioys,-and except as noted
for certain embodiments, the grooves 154 in the valve
stop member 120 and the gr?oves 174 in the valve element \ig
140 aré readily'formed by forging or milling of the
20 respective compénen@: Such techniques of manufacture
are well. known in the art and need not be described
herein. Referring generally to Figures .3 through 15,
the form of the valve stop member 120 can be seen to be
" generally rectilinear having planar and parallel top,
25 boﬁtom and side surfaces. The embodiments of the valve

stop member 120 shown include protuberances which are
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béckfIOM/preventingfvalvé, provi ded that the valve stop 5 - nenber 120
i ncludes. an oil channeling porticon 150 or that the valve el enent 140
incudes an oil channeling portion 170 for channeling oil fromthe backfl ow
prevebti ng val ve assenbly 100. The operation of the conpressor system 20
havi ng-10 been generally described herei fore, it is readily apparent
that the backf |ow preventing valve assenbly 0O is directly in the path of
oil-entraining refrigerant being discharged through the di scharge port 26.
A portion of the oil entrained-in the refrigerant is, 15 . deposit.ed upon
the val ve ol ement TIPATRETALS \oF \AF e Rekicfons #2 b inaiided wialdront
140 is forced to t : posis 1 on. NSt th p surface_122 by the.
pressure of the di ﬁ%%%g ﬂe‘iéri ges%%?tl,@i e gpﬁi’%husnﬁ’épos"frt‘%d f%hﬁﬁsleqlrﬁo
t he grooves 154 or ﬁg@%' qhaingl - ELO he gggé
preventing val ve as%%‘#ﬁ y %?gg\hgﬁet he corrpé_rr'gfsjls{c:i{J s@;l/ltset e?# cie%évegf the
operation, no substgékelown Brderdtiny lvd1VEi BEoRelivacnhberia! v v Wiy
140 and the valve stop nmenber 120, thereby permtting the valve el ement "140
to instantly geact hemBér 120t H.ﬁcl&ﬁ%satdmrbipfchﬁﬁﬂéﬁm% pbreiont 160 or

e .

di scharging refrigerant and thereby to rapidly drop to t cl osed
position f or pretimati the valseselement i 40 bhcudés anmuids shameltiarg 20
caused by backfl ow of the , ' ' _
' portion 170 for channeling oil from the backflow
preventing valve assembly 100. |
The operation of the compressor system 20 having
10 been generally described hereinbefore, it is readily
apparent that the backflow pfeventing valve assembly 100
is directly in the path of oil-entraining refrigeranﬁ
- being discharged through the discharge port 26. A
portion of the 0oil entrained in the refrigerant is
15 - deposited upon the valve element 140 and the valve stop
member 120. When the valve element 140 is forced to the
open position against the stop surface 122 by the
L ' 'bressure of the discharging-ref:igerant, the oil thus
- deposited flows into the grobveS'154 or 174 and is
20 channelled from the\paékflow preventing valve assembly
100. When the compressor system 20 ceases operation, no
substantial amount of oil remains between the valve
element 140 and the valve stop member 120, thereby
permitting the valve element 140 to instantly react to

25 - the ' cessation of pressure from the discharging

refrigeraht and thereby to rapidiy drop to the closed



refrigerant. Modifications to the preferred enbodi nent” of the 5 subj ect

invention will be apparent to those skilled in'the art wthin the scope of
the clains that follow herein. CLAI MS: 1. A rotary conpressor for
conpressing an oil- entraining refrigerant provided with a backfl OQQQ
preventing valve for a discharge port, cqa_i sing: 5 a -
substantially planar val ve el enent havi ng open position for allow ng

fl ow through said discharge port and a cl osed position for covering said

- di scharge port sQGkeventd rough said discharge part; 10
a substantial | ygg%éﬁ'%(raﬁva}f\#gg s&%f)&rréerﬂn%!eé&ha ?Yﬂ:%e vaF?éaE%B'g sgff akhef or
engagi ng said v nt d N AAsddd 0Ny @ ed apart ans
for supporting gg?ﬁgrgglﬁ\?g stéggeﬁégﬁnbce%@i na s%%s[b%ti a?%@gﬁa'f’m 5& §g§ced
relation 15 refriferanesct to a fixed nenber in which said discharge
port is provided, sald spaced apart val ve stop nmenber support neans further
conprising means forMgdidiegtiong o whetl prerdriad V\%Bo&{'ﬁeﬂf)ea PRkt i on
and the cl osed position, said val ve stop surface having an ol 26

channel i n§ porsubjectoinventlient wmidl bedappazent! togthose skilled in

the art within the scépe- of the claims that follow

herein.



quuid oi | residueidepdéited on said valve stop surface by the

oil-entraining refrigerant in order to reduce oil surfac
sai d val ve elenent in the open position and id val ve sﬂ Q!]E,“H ﬂ WG
a

2. %rtonpressor as set forth in claim1, ein said mne |ng
portion is conprised of a plurality of |nterconnected paths .
conpressor as set gphakigi:n claiml, wherein 5 - said oil channellng
portion is conprise of a plurality of spaced raised pr ot uber ances
directed toward said valve elenent. 4. . A conpressor as set forth in claim
1, wherein said oil channeling portlon is conprised of a series 10 - of

grooves. 5. A conpr esaorrégaggt éompressor| ddh 4 conpeetisingaclnsab i~
groove is further spaced in a parallel manner with respect. to the adj acent

said groove. 6. antrainéagor rafrsigeriamtt h provddsidn 4vith 5,a 15backflow
wherein said grooves are further defined by a plurality of
separating | and popre¥epting vaAdveoferyacdipcbsrge portsogpmprisapgan oil -
entraining refrigerant provided wth a backflow preventing valve for a
di scharge p8rt, conpri sAnfubsFantially P%?%@%s?ﬁh?ﬁaFﬂfmﬁmén&BWAngwﬁatop

menber havin
g open.p051tlon for allowing flow through said discharge

port and a closed position for covering said discharge
port for preventing backflow throuéh said discharge
port;

10 : a substantially planar valve stop member having
a valve stop surface for engaging said valve element
in the open position; and

'spaced apart means for supporting said valve stop
‘member in a substantially parallel ‘spaced relation

15 ‘with respect to a fixed member in which said discharge
port is provided, said spaced apart valve stop member
suppont means further compnisimg means for guiding
said valve element between the open position and the
closed position, said valvé.stop surface having an oil

20 | channeling portion_‘for collecting and channeling

" liquid o0il residue fdeposited on said valve stop
surface by the oil-entraining refrigerant in order to

reduce o0il surface tension between said valve element

in the open position and said valve stop surface.



a val ve stop surface; a substantially planar vatve etement; spaced apart
means for supporting said valve stop nenber in- a aIIe
spaced relation with respect to a fixed nmber jﬂﬂi Em}]l' arge 5
port is provided, said spaced apart val top ne S furgger

i ncl udi ng nmeans for guiding said val ve el enent; and sald valve el enent
havi ng an open €05|t|on for allown fIOM/through sai d, di scharge port and a

cl osed 10 vsi t offTPEPSSPFe\Asht FRY TRRERT 18 StaiBudn  whexeId schar ge

port, said valwg contacting surface

f_ h | ud
for engagi ng sdl vaI v ;p'ggﬁrﬁl é uﬁb?%é%B\;;Zﬂ‘\égosﬁt"P{)J& sedyi PLal¥e stop

contacting sur aiﬁéfeéfh Hﬂ Stla %@a channeling portion for
col | ecting c annet i ng qU| ol [ residue %eposited on said val ve stop

contacti ng surface by the oil-entraining refrigerant in order to reduce oi
surface tension between said valve stop contacting surface and said val ve

stop 20 sy facean vompressdrvals/esét iFarthe dPe1RPR! i Omhéceln
conpressor as set forth in claim7, wherein said oi I - chanfel | ng portion

of saidb val vesaid opoidnt ehannglsngf apertiofoNisi Sedbmprized UlgH | tay Of
I nt erconnect ed pat hs.
- plurality of spaced raised protuberances directed

toward said valve element.

4. A compressor as set forth in claim 1, wherein
said oillchanhering portion is comprised of a series

10 of grooves.

5. A compreSSor as set forth in claim 4, wherein
each said grbové is further spaced in a parallel

manner with respect to the adjacent said groove.

6. A compressor as set forth in claim 4 or 5,
15 wherein said grooves a{e further defined by a o
plurality of separating iand portions.
7. A rotary cohPreSsor' for compressing an oil-
entraining refrigerant pfbvided' with .a backflow
' preventing'ﬁalvé for a discharge port, comprising:
20 ) " a substantlally planar valve stop member having

a valve stop surface,



—_———— .

~

9. A conpressor as set’ forth in claim7, wherein said ﬁm" mnnel | ng

portion of said valve stop contacting surface i s conpris \'!'”Jﬂﬂ:mm
S

of spacéd, raised protuberances directed L‘)gm’(ard said 5
surfagce. 10. A conpressor as set forth inlfaim7, wherein Sald ol 'l
channellng portion of said valve stop contactlng surface i's conprised of a

series of grooves. 10 5 gupdtanti£0P ﬁa,catf@_t WUnidhd ) ¢l ai m 10,

wherein each said groove Is spaced |n a para manner from each adjacent

sai d groove. 12. Acorg:r&s@prap&&tsabahgrtbrléh%ﬁafmﬂgl,sam?wlﬁresétgp
grooves are further defined by a plurality of Separating |

portions. 13. A hemier ciacrol substantisdly hparaglelr edpaded are1aaskhl ow
preventing val ve, said hernmetic conpressor conprised of: a first scroll
el enent di sposed iwitlninespacatettioca’fixed menbert | irc wivicks said didichaggesai d
scroll compressor into a suction pressure portion and a di scharge pressure
portion, <aid schRagt éi%rﬁﬁﬂvk!’@&nlﬁ?g-da spaced apart valve stop member

support means further including means for guiding said
. valve element; and

said valve element having an open positio.n for

allowing flow through said discharge'port and a closed

0 position for preventing backflow <through said
discharge port, said valve element further including

a valve stop contacting surface for engaging said

valve stop surface in the open position, said valve

stop contacting sux_:face further having .an oil

15 channeling portion for collecting and channeling.
liquid oil residue deposif.ed on said valve stop
contacting surface by the oil-entraining refrigerant

in order to reduce o0il surface tension.between said

valve stop contacting surface and said valve stop

20 surface, when said valve is in the open position.
8. . A compressor as set forth in claim 7, wherein
~.said oil-channeling portion of said valve stop
-contacting surface .is comprised of a plurality of

interconnécted paths.



di schar ge port for 'directing oi | - ent r ai-ni-Ag—+eirigerant—to t he

di scharge pressure portion, said first scroll elenent further |nclud|n

first upstanding involute wap thereon; i Immﬁmi u mF el errent
di sposed in said hernetic scroll conpre i& for with .y
respect to said first scroll element, said second’ scroII elenent haV|ng.

second upstand'apg : nv%l utreessvcv,r ap fort drL_troerI eayin a ene W {h sai d
first involute 15°0P T 3R aR8% ST R i’ng" %Fﬁlgecond

scrol |l el enent g5§aosgg InCﬁ?hgfﬁgﬁé ﬁoPEEB 8fp0££%€n %}ﬁal ernetlc

scrol |l . conpressor; a su stan ar val've €l ene

position for al ;gtRgtihgW du¥ §8 st pr event| ngltl)lg.%%#ltg\r/]v ?ﬁr cI osed

position for covering sard discharge port ough
sai d di scharge B?ébed? V@éygeatcgrdmfmaﬁ@g ”Ql:.%e\‘:%'e\&e theRrgur ﬁf& for
engagi ng said valve elenment .in the open position, sal ve stop
surface &avi ng aaloel stbpnsarfageporti on for coIIectlng and channellng
liquid oil residue deposited on said valve stop surface by the
oil-entraining refrigerant; in order to reduce oil surface tension bet ween
said valve elenent in the open 25 position and said val ve stop
surface; and. spleedAasempresser fas seppdiorithy imi dlaimvd ,stwiperein

said oil Qhanneling portion of said valve stop

contacting surface is comprised of a series of

grooves. -~
10 11. A compressor'as set forth in claim 10, wherein
each said groove is spaced in a parallel manner from
each adjacent said groove.
'12. A compressor as set forth in claim 11, wherein
said grooves are further defined by a plurality of
15 separéting land portions.
. | o

13. A hermetic scroll compressor having a refrigerant

backflow preventing\yalve, said hermetic compressor
comprised of:

a first scroll element disposed in said hermetic

20 scroll compressor to divide said scroll compressor

into a suction préssure portion and: a discharge

pressure portion, said scroll element defining a

R



menber spaced fr
further conprise
cl osed positions.

on1§aid Hischarge’port whi ch spacéd apart supporting

nmeans for. QU|d|ng sai d val ve elenent bet
5 14 A hernetic sc conpr essovﬁmﬂ

neans

refrlbérant backf |ow preventing val ve, sai ernetlc conprbsSDrLconprssIﬂr
Il el ement disposed in said ernetlc scroll conpressor to

< PESFBRERRN. BRRF o EPF ol B3 %Sl%ﬁfﬁélf%r%r*ﬁemh"rt”’” e
"CELF1oePapeC T ok HECHARIE! RRbsPRe Rors eh ?%atldls

of: a first scro
di vide said scro
a di scharge pres
port for dir
pressure portion,
upst andi ng i nvol
herneti c scrol

scrol |l el enent,

I nvol ute wrap fo

said suction pre

havi ng. an open p

\-—/:
10
15
Loy
20
25

ut g;RERP LR 639" o R hend ﬁﬁft%!ér e'ﬁ@% q'{gsp%se

corrpressor rb novenent with respec to Sal
sau sﬁaﬁamagssmbhueéewab BR¥LEEN2 second upst andi ng

éald

| I’_St

r I nt er| eavi ng engagenent with said first involute

wr ap; meanssfor or bl t al hys@cond Ngerrlll et aispbsedl SRS i8I HasAEid N
ssure portion of said hernetic scroll conpressor; a valve

stop nenber havi ngservillveompoessor ffme ortital movement withicrespecerto

osition for

" said first scroll element, said second scroll element

having a second upstanding involute wrap for

interleaving engagement with said first involute wrap;

means for orbitally driving said second scroll

element disposed in said suction pressure portion of

said hermetic scroll compressor;

a-sﬁbstantially planar valve element having an

open position for allowing flow through said discharge

port and a closed position for covering said discharge

port for preventing backflow through said discharge

port;

a valvé'stop_member having a valve stop surface

for engaging said valve element in the open position,

said valve stop surface having ‘an oil .channeling

portion for coilect}ng and channeiing. liquid oil

residue deposited on said valve stop surface by the

- oil-entraining refrigerant, in order to reduce o0il

surface tension between said valve element in the open

‘position and said valve stop surface; and .

spaced apart means for supporting said valve stop



allowing flow through said discharge port and a closed posftlon for
preventing backflow through said discharge po enent
further including a valve stop contacti surfaca“i“ ﬂmml alml d5 .-~
val ve stop surface in the open position, d valve s op ®@on ac I ng surgd
further having an oil channeling portion for collecting and channeling ~

liquid oil residue dep05|teg %n sai d valve stop contacting, surface by the -
0

oi | - ent rai ni ng PERPPRePRAFCedoIrom spid,disc greecﬁcfi'{?@'f)ﬁ'fhls‘ﬂ? f%&%c%f%nm on
bet d t d t

when sai o val vebEre, Fuiiad, CReBHs Forfies  Ucenting fedhe” her
supporting sai dyyP4yh Sté’&ﬁ.ﬁ%@.‘b&%ﬁ?ﬂﬁx%“ﬁé&&rw SN ggpgortqﬂﬁ“dl'! ch

spaced 15 part upportlng means conpri se mean i ng
said val ve el enelbs&&t YE8LtEahd, open and closed positions. 15. A rotary
conpressor for conpressing oi | - entraining refrigerant provided wth
a backflow 20 preventing val ve for a discharge port conprising a

val ve el ement novabl e between a val ve cl osed position and a val ve open

positions a valle.stAmhermdric sprdl] sompressdirofNavihfos ardBFiquydag Nng a
val ve stop contacting surface of the valve el enent when the
backflow preventing valve, said hermetic compressor
comprised of: _ |
a first scroll element disposed in said hermetic
scroll compressor to divide said scroll compreésor
10 into a suction pressure portion and a discharge
pressure portion, said écroll element defining a
discharge  port for directing oil-entraining
- refrigerant to the diséharge pressure portion, said
first scroll ‘element further including a first
15 -upstanding involute wrap thereon;

a second scroll element disposed in said hermetic

scroll compressor for orbital movement with respect to

said first scroll element, said second scroll element !\J

-having' a second upstanding involute wrap for

20 interleaving engagement with said first involute wrap;

means for orbitally driving said second scroll

' element-disposed in said suction pressure portion of
said_hermetig scroll compressof;

a valve stop'member-having-a valve stop surface;

25 a valve -element having an dpen position for

9



32 latter is in said valve open position, said surfaces defining

t hrough- channel s t her ebet ween when I n engagenent ~ for channeling

i qui d-~0il residue therebetween in order to reduce surface tension
5- \g(betmeen t he val ve el ement and val ve op, and spaced apart neans for
supporiting said val ve stop nenber spaced from said discharge port, which

q . . ; N, .
Vhive o enent  boRMMSTIR d158c HREGSR, BLR TEroharue shiny SnE 2151058
conpressor a t far. ' | gl 15, el | 1§H§ﬂﬁ?

formed by priv?giﬁﬁgéégéggeg fﬁpgrBg???ﬁ%?bgngiggmgﬁkﬁggg? one OLS§§%§

surfaces. 17. A QOGRS gireSCled i Vaite Chobide Sirdfier Lincluaiiber ein

sai d through-chan ( t1 duous 1i near annels. 18. A conpress
di scharge val ve fgr aaieérlgﬁsﬁn&oﬁeaa{:sﬁg-_orsuﬁwé aabfaléﬁgaaﬁx%ergamaef ore
, 10 20

described with reference to Figures 3 to 6 and 7, 8 and 9,
and 11, 12sand 13yvaQwveldsts SarPacéhénathenuped nepsiittldomgssaid valve
stop -cdntacting ‘surface further having an oil
channeling portion . for collecting and channeling
liquid o0il residue deposited on said valve stop
contacting surface by the oil-entraining refrigerant
10 in order to reduce o0il surface tension between said
valve stop contacting surface and said valve stop
surface, when said valve is in the open position; and
spaced apart means for supporting said valve stop
member spaced from said ‘discharge port, which spaced
15 - apart suppofﬁing means further comprise :meané for

guiding " said valve element between said open and

closed positions.

15. A rotary compressor - for compréssing oil-
- .entraining refrigeript provided with a backflow
20 - preventing valve for a 'diécharge port comprising a
-valve-elenent movablé between a valve closed position
and a valve open position, a.valve stop member having
‘a valve stop surface for engaging a valve stop

contacting surface of the valve element when the



10 -

15

20
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latter is in said valve open position, said surfaces
@efining through-channels therebetween when in
engagement for channeling lliquid oil residue
therebetween in ordér to reduce snrface _tension
between thé valve elemént and valve stop,.and SpaCed
apart means for supporting said valve stop member
spaced from said discharge port, which spaced apart
supporting means further comprise means for gquiding
said valve element between said :open and closed

positions.

16. A compressor as set forth in claim 15, wherein

said through-channels are formed by providing recesses

in or projections on at least one of said surfaces.

17. A compressor as set forth in claim- 15 or 16,
wherein said through-channels are-continubus linear
channels.

18. A compressor discharée valve for a refrigerant
compressor, substant%ally as hereinbefore described
with reference to Fig&?es 3 to5, 6and 7, 8 and 9, 10
and 11, 12 and 13, or 14 and 15 of the accompanying

drawings.
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