SPECI FI CATI ON : HORI ZONTAL TYPE SCROLL COVPRESSOR

[ TECHNI CAL FI ELD] This invention relates to a horizontal type scrol
conpressor and specifically relates to a conpressor in which a fixed
scroll is engaged with a novable scroll and-these fixed and novable
scrolls each have an end plate and a vol ute.

[ BACKGROUND ART] As a conventional haorizontal type scroll conpressor
used for a refrigerating apparatu§3§cnﬁ¥§AﬂﬁQg, there is well known a
conpressor as disclosed in the Japanese Patent Application Laid-Open
Gazette No. 6-66274. As shown in Fig. 5, this scroll conpressor is so
formed that a horizont alHORIZONTAIS TYPEASOROLLCCOMPRESSORAt es at one side
t hereof a conpression elenment (E) and at the other side a nmotor (M. The
conpression elenment (E) has a fixed scroll (FS) and a novable scroll (QOS)

each of which is so conmposed th |yt e 4 rmed on the front of an
i e

end plate. Both the volutes of (FS) and the novabl e o
scroll (0§ ar a ,t.h _ea r. dgyéy' ( IS GRpagGt ed -
to the end platgjgggt%ggﬁ%%%bné ?géggpﬁ-(Eﬁg %h#%ug a Hiv?%@ shaft ?25,
The dri Vi ngcififdsdod and specifically relates to a compressor in which

a fixed scroll is engaged with a movable scroll and these fixed

and movable scrolls each have an end plate and a volute.

'[BACKGROUND ART]

As a conventional horizontal type scroll compressor used
for a refrigefating apparatus or the like, there is well known
a compressor as disclosed in the Japanese Patent Application
Laid-Open Gazette No.6;66274.

As éhown in Fig. 5, this scroll compressor is so formed
that a‘horizontal type closed casing (C) accommocdates at one
éide thereof a compression element (E) and at the other side
a motor (M). The compression element (E) has a fixed scroll
(FS) and a movable scroll (OS) each of which is so composed
that a volute is formed on the front of an end plate. Both the
volutes of the fixed scroll (FS) and the movable scroll (0S)
are engaged with each other.

The motor (M) is connected to the end plate of the mdvable
scroll (0S) through a driving shaft (S). The driving shaft (S)
is supported at a compression element (E) side end thereof to
the closed casing (C) through a first bearing housing (H) and

is supported at the other end to the closed casing (C) through



is supported at a conpression el ement (E) side end thereof to the closed
casing (C) through a first bearing housing (H and is supported at the

other end to the closed casing (C through a second bearing
housi ng which is not shown. Meanwhi |l e, the closed casing (C) is
connected to an inlet ~pipe (J) which opens to an i nner space (A) between
the conpression elenent (E) and the notor (M. Further, the first

beari ng hodsiS®§omnd) bearing heusine whighjis @t EBP¥Rade of flexible

mat eri al such as rubber for separating the inlet side of the conpression
element (E) and the inner space (A). In addition, ‘at the top of the first
beari ng housi ng Mddnwhiings,e the tebeed 8asingelCpaissagmnddtddrrto pnoyndietg
comuni cati on between the inner space (A) and the inlet side of the

conpr essi opigleenéd) (wich opend tbe &rackmufert hepaceed(Skr dbleltweed) , theere
Is provided a partition (F) whereby a discharge chanber (G is forned. A
di schar ge jcompre@)sigperns ementhd BJi soidartye olodowe(M}G) . The di scharge
chanber (G is communicated with a discharge pipe fK%B Conpr essi ng
operation of th&uader .scthe |finsprieesning shousing| (Bhsis provided with

a divider (B) made of flexible material such as rubber for'
separating the inlet side of the compression element (E) and
the inner space (A). In addition, at the top of the first
bearing housing (H), there is formed an inlet passage (D) for
providing communicatiqn between the inner space.(A) and the
inlet side of the compression eiement (E).

At the back of the fixed scroll (FS), there is provided
a partition_(F) whereby a discharge chamber (G) is fofmed. A
discharge port (P) opens to the discharge chamber (G). The
discharge chamber (G) is communicated with a discharge pipe

(K).

Compressing operation of the above scroll compressor is
as follows.

When the motor (M) is first acfivated, the movable scroll
(0S) does not rotate on but travels around the axis of the
fixed scroll (FS). Thus, for example, low-pressure gas
refrigerant returning from an evaporator of a refrigerating
apparatus flows into the inner space (A} of the closed casing
(C) through.the inlet pipe (J).

The gas refrigerant flows out of the inner space (A),

passes through the inlet passage (D), flows 1into the

2



When the nmotor (M is first activated, the novable scroll (OS) does not
rotate on but travels around the axis of the fixed scroll (FS). Thus, for
exanple, | ow pressure gas refrigerant returning froman evaporator of a
refrigerating apparatus flows into the inner space (A of the closed

casing (C through the inlet pipe (J). - The gas refrigerant flows out
of the inner space (A), _passes through the inlet passage (D), f]ows Lnto
t he compression element (E) and 1is EBﬁBregg?gﬁe Pefenby f &nd

[ h d.b ' I E hi ghs

gas 1of ri gEPERE SSSHll BAPRERT TRy ot hi G Tprde0uPE g s e BP ey Bhi CPT IS out
f th ' I t , intao th isch

Chrough ¢ nADaTeRdrge FOLE FEShSRERTaT S Aot AT EbRALROE L L PYE S of ntne

di scharge Q'Eﬁrgﬁéio eleméhtPQ%gkegiokg Qﬁtaokﬂgdﬂischargelghéﬂﬁe?b?é?
conventi onal Rori zontal type scrol’l “~“conpressor, there 1s a di splacenent of

180[ err] b%h%%%hbofﬂetmscﬁfé?’%{]%%ﬁ]d?qu e Y9! Wb o tdhechbhygdsssr ol |

(FS) and the novable scrol s naturally presents a di splacenent
of 180 betyyeemghVane @ls e @fipeonmnessi on roons formed

- Problems to be solved -

In the above conventional horizontal type scroll
compressor, there is a displacement of 180° between both the
external ends of the volutes of the fixed scroll (FS) and the
movable scroll (0S). This naturally presents a displacement of
180° between two 1inlet ports of compression rooms formed
between the volutes of both the scrolls (FS, 0S).

Accordingly, in the conventional horizontal type scroll
compressor, when the inlet port of one of the compression rooms
is positioned at an upper level in the horizontal type closed
casing (C), the inlet port of the other compression room is
located at a lower level in the closed casing (C).

Meanwhile, in a refrigerating apparatus with the above
horizontal type scroll compressor, when defrosting operation
is.conducted in a reverse c¢ycle by feeding discharged gas
refrigerant to the evaporator or when switching is then made
to normal operation so as to feed the discharged gas
refrigerant to the condenser, a large amount of 1liquid
refrigerant may return from the evapqrator to the closed casing
(). | |

At this time, as mentioned above, sihce one inlet port is
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bet ween the volutes of both the scrolls (FS, 0S). Accordingly, in the

conventional horizontal type scroll conpressor, when the.inlet port of one

of the conpression roons is positioned at an upper level in the horizontal

type closed casing (C, the inlet port of the other conpression roomis

| ocated at a |lower level in the closed casing (C). N@anmhile in a

refrigerating apparatus with the above horizontal 3 g g res or,

when def r o3PFAGeGpatathgnlovsr chanett by Fnﬁz¥¥Q§ﬁ§r§és y ?eBB

di schar ged refrjiqgerant to the evaporato r_when swi tgchin

made to &S‘ﬁﬂl 1dy J& T &5 Ay aEh’f%uéé gﬁ?hénéf’gcﬁgﬁagge é)c) r%%"? rgﬁ{e to

t he conden I t of | f a t f e
1§lquid 'S AT Cgﬁc%ioh% ' 95hoBhe MEH1EE! HoDe rcsmcgla

evapor at or tg the SI n as” nenti one

~above, sineeaReddtloel POLH, 1 S result, liauid compression, occurs
| ocat ed at H@ | ower eve? in the & ose ca5|ngq?b 6355 o} liquid

refriger antthte*}re%lygthh n[E e&eﬁ@é&a%u&i?)asww@ﬁeémge ldguiKle r b1 198" 2Rt to

be suctioned fromthe |n et port to the conpression room As a result,
| i qui d conpheseioRipreesdrs thereby inviting defects such as a breakage of

the volute in the conpressor
Further, when the compressor is activated after its long-
time‘ deactivation, a solution of 1lubricating oil and
refrigerant may cause foaming due to 1liquid refrigerant
accumulating in an oil reservoir (Q) located at the bottom of
the closed casing (C). When foam of the solution passes through
the inlet passage (D) by the foaming, it is suctioned into the

compression room. As a result, liquid compression occurs due

to the solution of lubricating oil and refrigerant.

To cope with the above problems, it can be'considered to
position each of the inlet ports at a vertically intermediate
level in the closed casing (C). Thus, the inlet port which had
been located at the lower level of the closed casing_(C) can
be positioned up to the intermediate level.

Through the above manner, liquid compression can be
slightly prevented. However, liquid refrigerant having passed
through the inlet passage (D) is sﬁctioned directly into both
the inlet ports from the inlet passage (D) so that 1liquid

compression cannot.sufficiently be prevented.

This invention has been made in view of the foregoing

problems. It is an object of this invention to prevent liquid

4



Furt her, when the conpressor is activated after its long- tine
deactivation, a solution of lubricating oil and refrigerant nay cause
foaming due to liquid refrigerant accurmulating in an oil reservoir (Q

| ocated at the bottom of the closed casing (C). Wien foam of the sol ution
passes through the inlet passage (D) by the foamng, it is suctioned into
the conpression room As a result, liquid conpression occurs due to the
sol uti on otompbessabnngven!ifntiqefd irgeirdpferant accufluletpe anthatheradove
problems, it can be considered to position each of the inlet ports at a
vertical | yanoustnefiildtauid eedrigerans cébeees cddiengbycplimhnatinge ‘f’hﬂét
port which had been |ocated at the | ower |evel of the closed casing_ (O
can be posi#ivpde sprectune, i hreubbes Auch agedefects i#h@%ﬁbﬁth@naﬁB9e
manner, |iquid conpression can be slig htIyFBrevented However, |iquid

refri ger antOhadfnddpsouRYesEAPBUgRY: kBS] RFERkREE safeth®) VPLULRicti oned
directly into both the inlet ports fromthe inlet passage (D) so that
| iquid conpression cannot sufficiently be prevented. This i nvention
has been made in view of the[busegOSURE PFODNURETION]i s an object of this
i nvention to prevent liquid 4
To attain the above object, in a measure taken in the
invention éccording to claim 1, a compression element (E) 1is
accommodated at a side area of a horizontal type closed casing
(1) and a motor (M) is accommodated at another side area of the
closed casing (1).
The compression element (E) has a fixed scroll (2) and a
movable scroll (3) each of which is'so composed that a volute
(2b, 3b) is formed on the.front of an end plate (2a, 3a). The
compression element (E) is so composed that both the volutes
(2b, 35) of the fixed scroll (2) and the movable scroll (3) ére
engaged with each other. Between both the scrolls (2, 3), a
pluralitylof compression rooms (RA, RB) are formed in pairs.
The motor (M) is connected to the movable scroll (3) so
as to travel it around the axis of the fixed scroll (2).
_Further, there is premised a horizontal type scroil compressor
ih which an inlet pipe (11) opens between the compression
element (E) and the motor (M) in an inner space (12) of the
closed casing (1).
An external end of the volute (2b) of the fixed scroll (2)
is extended near to an external end of the volﬁte (3b) of the .

movable scroll (3) in order that inlet ports (22, 23) of the

pair of compression rooms (RA, RB) are located near to each
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conpression even if liquid refrigerant accunul ates and a | arge anount of
liquid refrigerant returns, thereby elimnating, with a sinple structure,
troubl es such as defects in activation due to liquid conpression and the
breakage of the vol ute. [ DI SCLOSURE OF | NVENTI ON|

To attain the above object, in a measure taken in the invention according
to claim1, a conpression elenent (E) is accommopdated at a side area of a
hori zont al Otjisa cﬁ&iﬁjﬁﬂﬁyﬁﬁjohgﬁ)(énd3é ﬁﬁ?oﬁo(ﬂyngsﬁécﬁﬁﬁﬁdépédiéﬂet
anot her side area of the «closed casin 1% onpr essi on ele nt
(E) has a PO¥eF sl | 2¢2) a&8d lécﬁﬁﬁﬂalﬂ‘é ’&rHPPe(S)legég r}g_‘f ¢ chLiPs
conposed that .a volute (2b, 3b) is fornmed on the front of an end plate
(2a, 3a). FASI&fression element (E) is so conposed that both the vol utes

(2b, 3b) of the dé;%t%derscrglglt ht(}f% @ggﬁohlesgr(%abg?ﬁcrg 'h&ﬁ% ?Ee (rlg)ngq,g?d

with each other. ween I a plura

conpr essi on rvqh%% RB;)nﬁé I ?g)%%d {{‘zPa' ito a comptRedBiA EMement

connected to e SCro as to travel it around the axis of

the fixed %qlramdex(ahzmaﬁhhsrmome e&xrmg?d@ DRIV AR B tibth $0e0! |

conpressor in which an inlet pipe ( opens between the conpression
el enent ( Elcomipd 8 oiPteQlenidWt I(@)aananﬁﬁé BOE6E (MP) e likA etClpapRd (aasi Ng
(. - An external end of the volute (2b) of the fixed scroll (2) is

ext ended nedersd & thd eictdr Sthndert e 2ml.ute (3b) of. the novable scroll
(3) in order that inlet ports (22, 23) of the
In addition, an inlet passage (24) communlcatlng with an
inlet part to which the inlet ports (22, 23) open is formed at
the top of the housing (4) and the housing (4) is provided with
an oil backing passage (25) which communicates with the

compression eiement chamber (12A) and the motor chamber (12B)

and has a set flow resistance.

A measure taken in the invention accordiné to claim 2 is
so composed that in the invention of claim 1, the position that
the inlet pipe (11) opens to the motor chamber -(12B) is
displaced circumferentially with respect to the inlet passage

(24) located at the top of the housing (4).

A measure taken in the invention according to claim 3 is
so composed that in the invention of claim 1 or 2, the inlet
paséage (24) is formed at the position displaced
circumferentially with respect to the inlet ports (22, 23) of

the pair of compression chambers (RA, RB).

A measure taken in the invention according to claim 4 is



pair -of conpression roons (RA, RB) are |ocated near to each

5 other. Both the scrolls (2, 3) are so disposed that the inlet
ports (22, 23) are located at an upper level in the closed casing (1).
Further, in the inner space (12), a housing (4) for dividing the inner
space (12) into a conpression el ement chanber (12A) and a notor chanber
(12B) is provided between the conpression elenent (E) and the notor (M.
The inl et gppéotnmgefedobb@as in the ipvestionanbeslaim ), the inlek RAFSRESN,
an inlet p ge communi cating with an inlet par ?&mhlcg t he i nl et

ports (22, 7% o.&én ifng'SF‘rreﬂt atthe h@qwmn d spdases FWaRg th8 2
h i 4 backi 5
Do oot bragella Ligd %?ssa%eggsps *the Fraote BRI SP Wt Flersstoro

chanber (1%%% %ﬂ%th?%r ssq% Igg)re3|stance A neasyre taken in the
I nventi on accor so conposed that in the invention of

claim1, the position that the |nIet pi pe (11) opens to the notor chanber
(12B) is displaced circunferentially with respect to the inlet passage
(24) located at -t BPperggiohst ke housing (4).

Under the above struétﬁre, in the infention according to
claim 1, the external end of the volute (2b) of the fixed
scroll (2) is extended so that this volute (2b) and the volute
(3b) of the movable scroll (3) are asymmetric. The inlet ports
(22, 23) of the pair of compression chambers (RA, RE) are
positioned near to each other and are disposed at the upper
level in the closed casing (1). Further, the housing (4)
separates the compression element chamber (12A) to which the
inlet ports (22,23) open and thé motor chamber (12B) to which
the inlet pipe (11) opens. The housing (4) is provided at the
top with the inlet passage (24) and is provided with the oil
backing passage (25).

For example, in a refrigerating apparatus, when defrosting
operation 1s. conducted 1in a reverse c¢ycle or when the
defrosting operation is then switched back to normal operation,
a large amount of liquid refrigerant may return to the closed
casing (1) through the inlet pipe (11) so that the liquid

‘refrigerant may enter the compression element chamber (12A).
Further, a solution of lubricating oil and refrigerant may
foam at the time of activation so that foam of the solution may
enter the compression element chamber (12A) through the inlet

passage (24).



A neasure taken in the invention according to claim3 is so conposed that
in the invention of claiml1l or 2, the inlet passage (24) is forned

at t he position di splaced circunferentially with respect to the
inlet ports (22, 23) of the pair of conpression chanbers (RA RB)

A nmeasure taken in the invention according to claim4 is

6 so conposed that in the invention of claim3, the inlet passage
(24) is fornmed dn tthessosiasiesn dilmgclacedprotisedinhed per&selBRng2dir eftion
of the novable scroll (3) with respect to the inlet ports (22, 235

_ Operati othe. compresgigar noemsaiBbe BBIuerer docptedhati fhentPBRTa §8Pélng
to claiml, the external end of the volute (2b) of the fixed, scrol

i s ext endedBsdhendousding dlut & i@l ZRArdigereBLuPE thepFobpting ﬁﬁPHB
SN OITERS T T NE ST I Y (T
G,5P05e0 Sl BRRL, (Brell bt OBt eB R Ay LR e Leal oLl
ports (22,23) O%qf}ﬁ{"éd:,t N o4 O(Sifht%@?{né lngamt'E’he‘hbSﬁ]pressmn element
| chamber (12A) to the motor chamber (12B) is securely done, oil
stirring by the movable scroll (3) can be prevented.
Furthermore, since the volutes (2b, 3b) of both the
scrolls (2,_3) are asymmetric, the outer diameter of the scroll
(outer diameter of the -end plate) can be reduced. This prevents
liquid compression to enhance reliability while realizing size

reduction.

In the invention according to -claim 2, the opening’
position of the inlet pipe (11) is displaced circumferentially
with respect to the inlet passage (24);2According1y, even in
the case that a large amount of liquid refrigerant returns from
the inlet bipe (11), the liquid refrigerant cannot be suctioned
directly into the inlet passage (24) from the inlet pipe (11).
As a result, liquid compression can be surely avoided thereby

obtaining enhanced reliability.

In the invention according to claim 3, the inlet passage’
(24)lis displaced circumferentially with respect to the inlet
ports (22, 23). Accordingly, when liquid refrigerant enters the
inlet passaée (24), scattering liquid- refrigerant can be

prevented from being suctioned directly into the inlet ports



the inlet pipe (11) opens. The housing (4) is provided at the top with the
inl et passage (24) and is provided with the oil backing passage (25).

For exanple, in a refrigerating apparatus, when defrosting operation is
conducted in a reverse cycle or when the defrosting operation is then

swi tched back to normal operation, a large anount of liquid refrigerant

h I d [ 1 h h the inpl ' 1 h
The 11 qui d et 1 B30 anfrag ofteP the EbRERosSABn BPornBRePERLAEL, 18abAf
Furt her, | uti f |l ubricati il frj
Lime of acCOIRAeI IS | R FUaRD, T coffont iy ThofY | KERELRErRRE, |
el ement Ch%%%%&e@%ﬁﬁ fﬂgﬂ“%ﬂktfﬁﬁéfwégsség?ﬁs (gg)suctioned into the
I'n e respective

7 hese cases, Sin Inlet ports (22, 23) of

the conpressghehr WEs (R, R@?sg?f 8ol 2hakeER hf P RSSmY LY84 1 ot Nehhiebe
housing (4), liquid refrigerant or the solution cannot e suctioned into

the conpresecit 1808 ifhat@R). t hrough the inlet ports (22, 23) thereby
preventing |iquid conpression. Further, since oil backing fromthe

conpressi on el enent chanber (12A) to the notor chanmber (12B) is securely

done, oil stirring.by the novable scroll (3 an be prevented.
In({hélinvention according %o)cia m 4,ptﬁe Qniet passage

(24) is displaced forward in the traveling diréction of the
movable scroll (3) with respect to the inlet ports (22, 23),
that is, near to the back of the external end of the volute
(3b). Thus, in the case that liquid refrigerant scatters from
the inlet passage (24) to enter the compression element chamber
(12A) and is suctioned into the inlet ports (22, 23), the
liquid refrigerant is required to go around the external end
of the volute (3b). As a result, the suction can be prevented
more effectively so that the effect of preventing liqﬁid

compression can be further enhanced.

- Effects -

According to the invention of claim 1,'the external end
of the volute (2b) of the fixed scroll (2) are extended, the
inlet ports (22, 23) of the compression rooms (RA, RB) are
positioned near to each other and disposed at the upper level
in the closed casing (1), and the inlet passage (24) is
provided at the top of the housing (4) separating the
compression element chamber (12A) to which the inlet ports (22,
23) open and the motor chamber (12B) to which the inlet pipe

(11) opens. Thus, liquid compression can be securely prevented.
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Furthernore, since the volutes (2b, 3b) of both the scrolls (2, 3) are

asymmetric, the outer dianeter of the scroll (outer dianeter of the end
pl ate) can be reduced. This prevents |iquid conpression to enhance
reliability while realizing size reduction. In the invention

according to claim?2, the opening position of the inlet pipe (11) is

di splaced circunferentially wth respect to the inlet passage (24).
Accordingly, evdm detatihe whse & mafridgearngéngnapparatus mqkies defrogédast
returns from the inlet pipe (11), the liquid refrigerant cannot be

suct i oned 0@|err@ctt1|oyl iim @ tneeranﬂeetcmé@sszge when) thegnreRUrningt tpi perpeal)
As a result, UId conpression can be surely avoided thereby obtaining
enhanced r&ﬂ%ﬂﬁ Lan, a large |apound jofy ddaudd 56@6#§Pﬁ3nﬁom€VaFﬁF§rntWQ

i et por 0% 200809 * cRSIB aﬁéﬁ'ﬂ&ﬁa"ﬁe{?ﬁg dnist Blpantian: oFS fcﬁet

from bE?ﬁSiga&a%n%%frdfé’%érﬁ;' P oo PHeE | HhE: Eéﬁﬁ{ré‘é‘éior‘f o1 efient” BhERLET

gonpr655|on resul uk#ﬁe}$F %?géiﬁ?rg? é?Hﬁﬂ% h%qﬂb%lvated
a solutlon of lubrlcatlng 0il and refrigerant may foam so that
foam of the solution may enter the compression element chamber
(12A) through the inlet passage (24). Even in these cases,
since the inlet ports (22, 23) of the compression rooms (RA,
RB) are located at the upper level in the closed casing (1),
foam and 1liquid refrigerant can be prevented. from being
suctioned from the inlet ports (22, 23) into the compression

rooms (RA, RB), thereby securely preventing liquid compression.

Further, since the o0il backing péssage (25) 1is provided
in the'houSing {(4), oil backing from the compression element
chamber (12A) to the motor chamber (12B) can be securely made
so that o0il stirring by the movable scroll (3) can be securely
prevented. | N

Furthermore, since the volute (2b) of the fixed scroll (2)
and the volute (3b) of the movable scroll (3) are formed.
asymmetrically, the outer diameter df the scroll (outgr
diameter of the end plate) can be reduced. Accordingly, size
reduction can be accomplished as well as liquid compression can

be prevented thereby enhancing reliability.

According' to the invention of c¢laim 2, the opening
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scattering fromthe inlet passage (24) is suctioned into the inlet ports

(22, 23),
In the inv
forward.in
to the inl
of the vol
from the
(12A) and
refrigeran
As a resu
ef fect of
Ef fects -
the vol ute
23) of the
and di spos
.passage (2
conpressi o
and the no

so that the liquid conpression can be securely elimnated.

ention according to claim4, the inlet passage (24) is displaced
the traveling direction of the novable scroll (3) with respect

et ports (22, 23), that is, near to the back of the external
ute (3b). Thus, in the case that |iquid refrigerant scatters
PRIsdit iogs 9fgéhezinles rheer (khk ioddcedeced ShErEME eERAMIELLY

is suctioned into the inlet

end

t 2 23), the. liquid L
i Ratnad 1o 5Be S BURT PRESeRE of 74) - chacoRtinkdvorEeR A,

s, e B BESTRE o L Dt
spagll B 10185 W00 TV oL aSLRR RN "kl

gﬁ at tEe E%Eéfgggyél F§§%ﬂ§a§?%€§§t%%5|ng (1§,jgﬁé t%@sgﬁiet
4)24)s £ \hded nale tt gg £op1 9§ . tAe DHausing (4)i 2aRRLRNpIR sidion
n el ement chanber (1 Af to

tcan dwriate 3 2R)o de MiHEY dU3e obYadhn ipigt@nh@htedopendability .

| i qui d conpression can be securely prevented.

According to the invention of claim 3, the inlet passage

of
22,

ich the inlet ports (22, 23) open

{24) is displaced circumferentially with respect to the inlet.

ports (22, 23). Accordingly. when liquid refrigeranf enters the
inlet passage '(24), scattering liquid refrigerant can be
prevented from being suctioned directly into the inlet ports
(22, 23). As a result, there can be prevented 1iduid
compression resulting from that the 1liquid refrigeraht
scattering from the inlet passage (24) is.suctioned into the
inlet ports (22, 23), so that 1liquid compression can be

eliminated further securely.

According to the invention of claim 4, since the inlet
passage (24) is displaced forward in the traveling direction
of the movable scroll (3) with respect to the inlet ports (22,
23), the inlet ports (22, 23) are located near to the back of
the external end of the volute (3b) of the movable scroll (3).
Thus, in the case that liquid refrigerant scatters from the
inlet passage (24) to enter the compression element chamber
(12A) and is suctioned into the inlet ports (22, 23), it

becomes possible that the liquid refrigerant goes around the
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In detail, when a refrigerating apparatus makes defrosting operation in a
reverse cycle or when then returning to normal operation, a |arge anount
of liquid refrigerant may return to the closed casing (1) through the
inlet pipe (11) so that liquid refrigerant may enter the conpression

el ement chanber (12A). Further, when the refrigerating apparatus is
activated, a solution of lubricating oil and refrigerant nay foam so that

f oam of t hexderm@iloendaplerther oHateofPPdssiAenacl 8FBAL » chBfbERCTEPRAFAD
t hrough the inlet assagg 24). Even in thea&hcaigg,f si nce the inlgg ports
(22, 23) oPet H§eé’8ﬁﬁﬁé‘s PsR POBRETIRALY #@®)that ik &fdgch ofnRTGESEF 1P&vel
in the closed gasin 1), . foamand ljquid refrigerant can be prevented
from bei ngilélblﬂ‘taqsézﬁg’é’ f (ﬁﬁotrhé“airhl%eet f]ﬁg%rhser( fﬁ‘li’a%g)e%]nt o the conpression
roons (RA, RB), thereby securely preventing |iquid conpression.
Further, since the oil backing passage (25) is provided in the housing
(4), oil backing fromthe [BRENFDHSORIFTEONNOF ORAWINGS(112A) to the notor
chanber (12B) can be securely nade so that oil stirring by the novable
scroll (3) can Fdeedumbligh shewenardembodimerrtrathdie b eseinicdnviea bionut e
(2b) of the fixed scroll (2) and the volute (3b) of the novable scrol
(3) are fodfed® @E9RfetsEcddlonal virw ofit &r hawsdms ekn whichhxespecdiive
(outer dianeter of the end glate) can be reduced. Accoigingly, si.ze
volutes of a fixed scroll and a movable scro are partially
cut away.
Fig. 2 is a vertical section of a horizontal type scroll
compressor which is partially omitted.
Fig. 3 is a right side view showing only the housing.
Fig. 4 is a cross section of a required part of a
horizontal type scroll compressor showing another embodiment.
Fig. 5 is a vertical section of a conventional horizontal

type scroll compressor which is partially omitted.

[BEST MODE FOR CARRYING OUT THE INVENTION]

Below, description is made about embodiments of the
present invention with reférence to the drawings.

- Structure of compressor -

As shown in Fig. 2, a horizontal type scroll compressor
is proﬁided on a refrigerant circuif of a refrigerating
apparatus, and is so composed that a compression element (E)
i1s ‘accommodated at a side area of a closed casing (1) set in
an oblong form and a motor (M) is accommodated at another side
area thereof.

The compression element (E) is composed of: a fixed scroll

12



reducti-on can be acconplished as well as liquid conpression can be
prevented thereby enhancing reliability. According to the invention
of claim2, the opening 10 position
of the inlet pipe (11) is displaced circunferentially wth respect to the
inl et passage (24). Accordingly, even in the case that a | arge anount of
liquid refrigerant returns through the inlet pipe (11), the liguid
refrigerant2 aﬁﬂxﬁhkﬁ@v%nY@HuFﬁogﬁbélﬁé feemednoq &hﬁuﬁqﬂpqrﬂ% Fﬂeepﬂlet

Sl e S A
A to . t t 3 '

ci 1 ount o7 oREFIEy Th T4 GLOtE 2 TheenhiBka B of 1T S0 yritie Bl Bel"
when | i qu gnfeeffﬁsc%ear @@&oﬁgt %3, 4h8 ﬁ@'\%lu@ B ofl b mg95816CELRG1)

l'iquid rigerant. —can reven rom bel ng suctione Irectly into

theinlet RN S e(?e%r %ﬁwit a $3yl t, there can be prevented
liquid conpre55|on R ing from hat the liquid refrigerant scattering

fromthe inlet BagsagPcdR4mi Sig%bhae@@eantt@, thegrividd $ste (82. 8Bk SO
that liquid conpression can be elimnated further securely.

driving shaft (5) is connected to the movable scroll (3) so as.

to travel the movable scrbll (3) around the axis of the fixed

scroll (2).

One ehd of the driving shaft (5) is disposed near to the
compression element (E) and is supported via a bearing (6a) to
the housing (4) fixed to the closed casing (1). The other end
is supported to the closed casing (1) via an unshown bearing .
housing. |

A decentered shaft part (7) is formed at one end of the
driving shaft (5). The decentered shaft (7) is inserted through
a bearing (6b) into a cylindrical shaft member (8) projectihg
from the back of the end plate (3a) of the movable scroll (3).

Further,.an Oldham ring (9) for preventing the movable
scroll (3) from rotating on the axis of the fixed scroll (2)
is provided between the end plate (3a) of the movable scroll
(3) and the housing (4).

When the motor (M) is activated to rotate the driving
shaft (5), the movable scroll (3) does not rotate on but
travels around the axis of the fixed scroll (2). This travel
of the movable scroll (3) brings about a first compression room

(RA) and a .second compression room (RB) between both the

- 13



According to the invention of claim4, since the inlet passage (24) is

di splaced forward in the traveling direction of the novable scroll (3)
with respect to-the inlet ports (22, 23), the inlet ports (22, 23) are

| ocated near to the back of the external end of the volute (3b) of the
movabl e scroll (3). Thus, in the case that liquid refrigerant scatters
fromthe inlet passage (24) to enter the conpression el ement chanber
(12A) and Velyfesi §gdd iBhvo Reduickiep pprvelpme, °§3§°thtth%eﬁﬁﬁﬂgeﬁﬁégpble
that the I|gU|d r frlgerant oes around the naI end o& t he
vol ute (3bF¥O0Rs alRsyuPfB) tFRUSeRt iLHR c%‘?i“prifeg%"é\/eﬂfed‘ rlt,gé'fa\‘nett:‘tl Bfy so

that th ffect of nt I o] f ed
[ BRI EF gEgéﬁf%%ﬁcéﬁe%Fe\égﬁmg%?tIPgﬂ%ﬂ EAPER SRR A9 e D o
th t h ' '
rospect i verobBER BE°Bpe, SofleSh SR, EFF éf&aﬂ&#&ié"&%@ B/ HR' Bkl BReehy,
cut away. (g Fig. 2 is a vertical section of a horizontal type scrol

conpressor whi'ch is partially omtted. Fig. 3is a right side view
showi ng only the housi ng. Fig. 4 is a cross section of a required
part of a

Meanwhlle, an inlet pipe (11) for leading refrlgerant is
opened between the compression element (E) -and the motor (M)
in an inner space (12) of the closed casing (1).

Further, on the back of the end plate (2a) of the fixed
scroll (2), there is provided a dividing plate (13) fixed to
the closed casing (1). The dividing plate (13) forms a
discharge chamber (14) at the backward positioﬁ of the end
plate (2a) of the fixed scroll (2). The discharge port (11)
opens to the discharge_chamber_(14) through a discharge valve
device (15) proVided on the dividing plate (13). The discharge
chamber (14) is communicated with a discharge pipe (16).

Furthermore, the dividing plate (13) is provided with a
demister (17) for'captufing lubricating oil. The lubricating -
oil in the discharge chamber (14) is recovered to the motor
chamber (12B) by a capillary (18).

In addition, the dividing plate (13) 1is provided
integrally wifh a gés shield part (19). A capillary guide plate
(20) is provided at the end of the capillary (18). The closed
casing (1) is supported to a mounting foot (21) so as to lean

with respect to a mounting surface (GL).

In the above-mentioned horizontal type scroll compressor,

14



hori zontal type scroll conpressor show ng another enbodinent. - Fig. 5
Is a vertical section of a conventional horizontal type scroll conpressor

which is partially omtted. [ BEST MODE FOR CARRYI NG QUT THE

| NVENTI ON] Bel ow, description is nmade about enbodi nents of the
present invention with reference to the draw ngs. - Structure of
conpr essor - As shown in Fig. 2, ‘a horizontal type scroll nEressor
i s provi de@s oRhawpefln Fdantl cia cﬁﬁrltst)ff%ﬁl@fer ifertdie r@‘e%ﬁﬂ)%rh@ﬂ% HPE s
so conposed that a conpression el enent i's acconnndated t a, srde area

of a closedScaBenyPMHtset2bh ofinthe) Biﬁﬁeﬂoﬁﬁf'aﬁa 42dot ot gll,

(B) T conPOLEHnaL: e3d i Ghathe; gppute. (30) of the ixedBetd '1°n(1 epg

2 whi ¢ch l.ut t he, t__of |

bt o movapREoudRy popheRinagal £ sl Rt EARE Yrits ik 30 shE RkEeFBRL o
R R {7) and the vo ur

- (3b) of thé novabl The
motor (M is coppeclsdenidndideithe SAfdtd Y3b) Nauses the inlet ports

(22, 23) of the two coméression rooms (RA, RB) formed between
both the scrolls (2, 3) to be located near to each other.
Further, as shown in Fig. 1, both the scrolls (2, 3) are so
disposed that the inlet ports (22, 23) are located at the upper

level in the closed casing (1).

The housing (4) provided between the compression element
(E) and the motor (M) divides the inner space (12) into the
.compression element chamber (12A) to which the inlet ports (22,
23) open and the motor chamber (12B) to which the inlet pipe
(11) opens. The inlet ports (22, 23) open to an inlet part of
the compression element chamber (12A). At the top of the
housing (1), +there 1is formed an inlet passage (24)
communicating with the inlet part of the compression element
chamber (12A). The housing (4) is provided with an oil backing
passage (25) which communicates with the compression element
chamber (12A) and the motor chamber (12B) and has a set flow

resistance.

More specifically, an inner wall of the extended portion
'that the external end of the volute (2b) of the fixed scroll

(2) is extended.near to the external end of the volute (3b) of
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driving shaft (5) is connected to the novable scroll (3) so as to travel
t he novabl e scroll (3) around the axis of the fixed scroll (2). One
end of the driving shaft (5) is disposed near to the conpression el enent
(E) and is supported via a bearing (6a) to the housing (4) fixed to the
closed casing (1). The other end is supported to the closed casing (1) via
an unshown bearing _hous A decentered shaft part Lé Is formed at

one end of t?ﬁe‘”ﬂ?ﬂ@n@”é%ﬁh“{%) iSTﬁérHééehFE?&P s‘H’é‘f"cl"(tﬂ Vien9&r t &8

through a_b t | haft menber (8 t
{rom the DABRCBIIAGIE g: o3B3 e BRberonbbrtBore | o @ o1

LTy S BRI POR Lk el ek S
e (320l e IR oh) GRS, FeRLBPRRRIA) e pppelPEB

(3) “does N@h koL %Th%nvglﬂltet ?m' faﬁ;punggk@a &¥k81 f(kslea{xaxeﬂessﬁ%k

(2). This travel t he novabl e "scr ol bri ngs about a first
Conpr essi 0{al @0k ceROY tﬁedvalﬁeéon@bpqmorﬁfeSIMarbq%msceB@)l hehweenmhakh

the larger than that of the second compression room (RB). formed
between the outer wall face of the volute (2b) of the fixed
scroll (2) and the inner wall face of the volute (3b) of the
movable scroll (3).

Accordingly, the' first compression room (RA) and the
second dbmpression rooﬁ (RB) are different in compression ratio
from each other. To cope with this, at the cut-off end of
either of the volutes (2b, 3b) of the movable scroll (3) and
the fixed scroll (2), there is formed an adjusting cut for
adjusting both_the compression rooms (RA, RB) to the same
compression ratio in such a manner that a starting time of
discharge in the first compression room (RA) brecedes that in

the second compression room (RB).

Further, as shown in Fig. 1, the outer periphery of the
housing (4) is formed circularly in correspondence with the
inner periphery of the closedrcasing (1), and the top of the
housing (4) is cut away to a set range to form the inlet
passage (24). Furthermore, the outer periphery of the housing
(4) is so formed as to have:a slight clearance (a) from the
inner periphery of the closed casing (1). For example, the

slight clearance (a) is set to 20um to 30zm and the oil
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volutes (2b, 3b). Reduction in volunme of both the conpression roons (RA
RB) . causes the conpression of refrigerant. The conpressed refrigerant is
di scharged froma di scharge port (10) formed at the center of the end
plate (2a) of the fixed scroll (2). Meanwhi |l e, an inlet pipe (11)
for leading refrigerant is opened between the conpression elenment (E) and
the motor (M in an inner space (12) of the closed casing (1).

Further, omad¥dngdRssfagehd 280d1igl formedahetiveemettie shansiqg d14) @nd thiere
is provided a dividing plate (13) fixed to the closed casing (1). The

di vi di ng plcdosed Pasigres(ld - di scharge chanber (14) at the backward ,
position of the end plate (2a) of the fixed scroll (2). The QiSCGarge port

(11) opens to tie YREhAYdchdRseoUtes) digmster gfaitbentrysivg V&) dévice
) e s LR T i PR
The Tubr i tAAHGE of £71 ko Dhes G nbATLA SC erdet BBl Ehe T 3 oe L
e ST By YA 08 o LT gl
(19). A capjd lvdd phgle pt@{ Caré 2Embé&ded O¥h deHe abut8e BBHiphelhe o¥arind ary

(18). The closed <casing (1) is supported to a nounting foot (21) so as to

lean W thhRfpeE 192)2 TAURHNOCREEACLaEERE- (1), a plurality of weld
holes are formed at the positions corresponding to the weld
pins (28). The housing (4) is fixed, by welding, to the closed
casing (1) with the slight clearance (a) left therefrom so that

the slight clearance (a) formes the o0il backing passage (25).

The oil backing passage (25) is a narrow passage for
backing lubricating oil, which is supplied from an oil suppl&
passage (27) formed in the driving shaft (5) to the bearings
(6a, 6b) and to a thrust recei#ing surface supporting the end
piate (3a) of the movable scroll (3), from the compression
element. chamber (12A) to the motor chamber (12B). In detail,
a concavity (28) where the shaft member (8) is located is
formed on the housing (4). The oil backing passage (25) is a
passage for backing lubricating oil from the concavity (28) to
the motor chamber (12B).

The o1l backing passage (25) prevents lubricating oil and
liquid refrigerant from flowing backward from an oil reservoir
(29) formed at the bottom éf the motor chamber (12B) as well
as prevents lubricating oil froﬁ-accumulating in the conqavity

(28) so that no oil stirring by the movable scroll (3) occurs.
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In the above-nentioned horizontal type scroll conpressor,
14 as showmn in Fig. 1, a first feature of the present invention
is the volute (2b) of the fixed scroll (2). 1In detail, the external end
of the volute (2b) of the fixed scroll (2) is extended approximtely to
the position opposite to the external end of the volute (3b) of the
novabl e scroll (3). The extension of the volute (3b) causes the inlet
ports (22, 23) thee ¢awe ctipt ctle opl} obagkime, PRBF2ES  f8) hdBndormegot h
t he scrollgﬁ;Z, 3) to be located near. to each other. Further, as %ho in
Fig. 1, botof tihe sdights qlirarance dagdo bedivesds dier fAOSERe CAFIEE fdrt 202,
23) are located at fhe er _leyel i.n the.closed casjng,(1l). T
housi ng (4)&& ?ﬁ%ﬁn%er%entpﬁe\ﬁ@&}ﬁﬁpgsgﬁan c@lne&bentfs_l’f%} éﬁdtpﬁec&'&s&%‘a(l\o
di vi des the_jnner e (12).into the .conpression_el nt I, - to
whi ch the (G0 ETE C‘Z’éz","ei‘%’aﬁ‘g o‘ﬁ%ﬁ] AHS NeTdoPais o ZREe: T@?%E@P&’( 18
the inlet g 0 T Myl Rar o] ; il rt
of the co%prf:esassl(%rjlgle]l%ﬁugeﬁqt c({ﬁr%le%r %%rf%tgsﬁél%t%ﬁe%?ép %?%Ptﬁgl%%&l?g’i ﬁ{;hig?l),
there s Jdddmd 2A9ankBERbusPRiSAUS: tH28)1cRARRNNLE RGN HInd BharY ot
part of the conpregéigﬁ e?gngﬁt chanber (12&?. The housing (4) i% provi ded
with an oi l(faddM&Geadily made while the oil backing passage (25) can be
formed. '
The o0il backing paésage (25) may be formed, as another
example, of a small communicating hole (b) as shown in Fig. 4.
Further, while unshown, it may be formed of a cut or may be
composed of the combination of the slight clearance (a) and the

small communicating hole (b).

The inlet passage (24) can be provided at the top of the
closed casing (1) in correspondence with the 6pening positions
of the inlet ports (22, 23) disposed at the upper level in the
closed casing (1). However, it is preferably displacéd in a
circumferential direction. More preférably, as shown in Fig.
1, the inlet passage (24) is displaced, with respect to the
inlet ports (22, 23), forward in the traveling direction df the
movable scroll (3) for closing the inlet ports (22, 23), that
is, near to the back of the inlet ports (22, 23).

The inlet pipe (11) 6pens to the top of the motor chamber
(12B). This opening position is preferably = displaced

circumferentially with respect to the inlet passage (24).

- Operations of horizontal type scroll compressor -
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passage (25) which comruni cates with the conpression el enent chanber (12A)

and the notor chanber (12B) and has a set flow resistance. Mor e
specifically, an inner wall of the extended portion that the external end
of the volute (2b) of the fixed scroll (2) is extended near to the

external end of the volute (3b) of : 15
t he novabl e scroll (3), is forned into an involute curve or its
appr oxi mat i on siM@Rter 4eS¢HkPBioReripradenabout opexatiengyxPLnihsn adeviehe

volute (2b), a suction volume of. the first conpression room (RA) fornmed

bet ween t h&ATFE Y ITYRQEE ALY (HOMPASHRSEY(2b) of the fixed scroll (2) and
the out Il f th lute (3R). of. the. | 1L.(3) d
| rger than that Bt ndnede sHE Bofat 0 3 PESITRIES: R aRvatay set e

t i f f fj | i
vl | face o RSUsoE BLHEE off Huf terlaliedd WEBunBrERy kil SAUST LR
the Tirst CQEYESSION MAAME, (RW-p bl g3t TP 1 GRFRNGS He@UrnAAHP (i ar e

different in conpression ratio fromeach other. To cope with this, at the

<3quI -of f endirple va@iori®iorobrt A6r ¥ 1% {3l 2PPhrattukhelswyatn eo s o tlod)

- chamber (12B) of the closed casing (1) through the inlet pipe
(11). |

The gas refrigerant flows out of the motor chamber (12B),

passes through the inlet passage (24), flows into the

compression element . chamber (12A), enters respective

compression rooms (RA, RB) from respective inlet ports (22, 23)

and is then compressed to turn high-pressure gas refrigerant.

Thereafter, this high-pressure gas refrigerant flows out of the

compression rooms (RA, RB), flows into the discharge chamber

(14) through the discharge port (11) and is fed to a condenser

through the discharge pipe (16);

As mentioned above, refrigerant flows into the compression
rooms (RA,.RB) from the inlet ports (22, 23), respectively. At
this time, since the volutes (2b, 3b) of the fixed scroll (2)
and the movable scroll (3) -are asymmetric and the inlet ports
(22, 23) are located near to each other and are disposed at the
upper level in the closed césing (1), liquid refrigerant can
be prevented from being suctioned from the inlet ports (22, 23)
while size reduction can be accomplished as one of advantages

of an asymmetric volute design.
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the fixed scroll (2), there is forned an adjusting cut for adjusting both
the conpression roons (RA, RB) to the sane conpression ratio in such a
manner that a starting time of discharge in the first conpression room
(RA) precedes that in the second conpression room (RB). Further, as
shown in Fig. 1, the outer periphery of the housing (4) is formed
circularly in correspondence with the inner periphery of the closed casing .
(1), and the todnﬁﬂaﬂ&alkmwh&mgthd)C¢mptmﬁsqugst@ﬂtﬂ%@teﬂangeSPéuﬁéPﬁlthe
inlet passage (24). Furthernore, the outer periphery of the housing (4)

is so formed ddhnicating eilgandcrrefrdgesaps) mpyonause $eaRINGeANBhERy of

t he cl osed caS| For exanple, the sl|light clear nce s set . to
20[err]n1t iéepF§&éﬁ@r@ﬁ@ gggumulatlng ingheactlvat %u%th , when

_2:5&39(F;?S%ageréﬁ#%éféazsawﬁsg 0 BB ?%éaas@agfw ’

T che Roneb Tl U v U Lo 30 A 9,180

5, T S8 T s Sk it ¢ (181 Skecatyng

plurality of ﬁﬁ?é&us returns to normal operation after that, a large
amount of liquid refrigerant may return from the evaporator
having fed gas refrigerant in defresting operation to the motor
chamber (12B) through the inlet pipe (11).

In.these cases, foam of the solution or liquid refrigerant
may be suctioned from the inlet ports (22, 23). However, as
shown in Fig. 1, since both the inlet ports (22, 23) are
located at the upper level in the closed casing (1), foam of
the solution and liquid refrigerant can be prevented from being

suctioned from the inlet ports (22, 23).

Further, the position that the inlet pipe (11) opens fo
the motor chamber (12b) is displaced circumferentially with
respect to the inlet passage (24) and the inlet passage (24)
is also dispiaced circumferentially with respect to the inlet
ports (22, 23). Thus, as shown in a dotted arrow of Fig. 1,
refrigerant includiﬁg liquid refrigerant, which flows into the
motor chamber (12B) through the ihlet pipe (11), first
circumferentially flows in the motor chamber (12B) along the
inner periphery of the closed casing (1). Thereafter, as shown
in a solid arrow, the refrigerant flows into the compression

element chamber (12A) through the inlet passage (24) and then
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hol es are fornmed at the positions corresponding to the weld pins (26). The
housing (4) is fixed, by welding, to the closed casing (1) with the slight
cl earance (a) left therefromso that the slight clearance (a) fornes the
oi | backi ng passage (25). The oi|l backing passage (25) is a narrow
passage for backing lubricating oil, which is supplied froman oil supply
passage (27) forned in the driving shaft (5) to the bearings (6a, 6b) -and
to a thrustchressvilty floadd reepiont tagfioe towhrlthe ipdg)t porttse (RBvabl e
scroll (3), fromthe conpression elenent chanber (12A) to the notor .
chanber (1255) In detail, a concavity (28) where the shaft nenber (8) is

| ocated is fornmed on the housing (4). The oil backing passage (%H% S a
passage for baclafRPHdiggloat iofy tgIE’I way o el rdggEanitt fremgihe dnk

hanb h | back] I I
o qui & ek PR et :fwa fm‘%g(%i 2335 | R G4 "roleh, G °'
f d at t bot t h

b cati nd 41 1 ST b TReRgnEn e ctdtaind rih opnds BT B
stirring b*qx{]tg}é‘?"%bé §¢° rr%krlenQ:%)d ‘eﬁger&('%ggerl'lsn% olrlrﬁsudld refrigerant is 17

In the case the oil acklng passage
suctioned dlrectly into the inlet ports (22, 23). As a result,

gasified refrigerant is suctioned into the inlet ports (22, 23)
so that 1liquid compression due to the suction of 1liquid

refrigerant can be securely prevented.

Since lubricating oil fed to the bearings (6a, 6b) and the
thrust receiving surface réturn to the motor chamber (12B)
through the oil backing passage (25), the lubricating oil can
be prevented from accumulating in the concavit& (28) of the
housing (4). As a result, oil stirring by the movable scroll
{3) can be prevented.and an amount of upward-flowing 0il can

' be reduced. Further, liquid refrigerant or lubricating oil can
be prevented from flowing backward from the o0il reservoir (29).

Furtﬁermore. since the housing (4) has a single inlet
passage (24), rigidity can be ensured. This can reduce
distortion on the thrust receiving surfacé thereby increasing

the reliability of the compressor.

- Other modifiéations -
In the above embodiment, two compression rooms (RA, RB)
are formed between both the scrolls (2, 3). Alternately, a

plurality of combression_rooms may be formed in two pairs or
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of the slight clearance (a) between the closed casing (1) and the housing
(4), the housing (4) can be fixed to the closed casing (1) by welding with
the weld pins (26). This provides -an easy alignnent of the driving shaft
(5). Accordingly, this case is advantageous in that the alignment of the
‘driving shaft (5) can readily made while the oil backi ng passage (25) can
be forned. The oil backing passage (25) nmay be fornmed, as another
exanpl e, ofmeregmallt demesseatiay onle Fb?tagléh&h¢|¥ﬂ¥$© PQrtsF@f Hehe
whil e unshown, it may be forned of a cut or conposed of the
conblnailCNFQWP¥%%S§9FQH?°@$e%ﬁ%ukﬂ?ﬁﬁfﬂ-&ﬁdtbﬁeUPEﬁﬁl13%%%nﬁ%|E§ﬁlq&P$ﬁﬁe
(b). The inlet passage (24) can be provided at the top of the

cl osed casi$S¥4§-in correspondence with the openi ng positions of the
inlet ports (22, 23) disposed at the upper level in the closed casing (1).
However, it is preferably displaced in a circunferential direction. Mre
preferably, as shomwoheén, Ftlge abbvel Babodl®én pakisays sel asi sheliagn bioegtiont h
respect to the inlet ports (22, 23), forward in the traveling direction of
the novableosceftigéBiting appsratnd he HoMesterpoitsig22, m&Byertdifitcourse
near to the back of the inlet ports (22, 23). The inlet pipe (11)
opens to thehabptihe phesentoinveabhben cq{n iy aprlied perdnipupdsindsrot s
preferably di splaced circunferentially with respect to the inlet passage
(24). apparpkiat PBRSr othABr Febhi &erayinre saprAraedhpr essor -
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[ INDUSTRIAL APPLICABILITY]
As described above, a horizontal type scroll compressor
of this invention is.useful as a compressor in refrigerant
apparatus and the 1like, and is particularly suitable for

apparatus in which liquid fluid may return.
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Next , ’gggLLpL+eﬂ*r3’ﬁﬁa—”about operations of the above —hetrtzontal—type

scrol | conpress epmﬁdFlrSt when the nmotor (M is acti
anabIe'Bmy not rotate on but travels around H‘ N‘““m
fixed sc | ow pressure gas refrigerant ret san

evaporator ating apparatus flows into the nDtor chanber (12B)
of the closed caS|ng (1) through the inlet pipe (11). The gas
refrigerant flows out of the motor chafihiM §1ZB), passes through the inlet
passage (24), flows into the conpression el enent chanber (12A),
enters respective conpression roons (RA, RB) fromrespective inlet ports

(22, 23) and igq.thehorayymasSedype derdlll ¢dmpressoieigawhiehri wnt.
Thereafter, this high-pressure gas refrigerant flows out of the

conpr essi on roons dodrd)iod ldwindnt d E)hd sdiagecbangdatkdnher a €ide treaugh
the discharge port (11) and is fed to a condenser through the
pi pe (16). in a hoadzoemhilonepabeYesed etasgagar(tl)f lamd anmotdre (M)  is
conpression roons (RA RB) fromthe inlet ports (22, 23), respectlvely At
this tine, asiossmadetablatt enqilinr 3deofandae ini tbe sdosied c2pingnd Whe
nmovabl e scroll (3) are asymvetric amd the inlet ports
the compreéssion element (E) has a fixed scroll (2) and a
movable scroll (3) each of which is so composedcfhat a volute

vt

(2b, 3b) is formed on the front of ééi%dq_plate (2a, 3a), and
is so composed that both the volutes (2b, 3b) of the fixed
scroll (2) and the movable scroll (3) are engaged with each
other, both the scrolls (2, 3) having therebetween a plurality
of compre351on rooms (RA, RB) formed in pairs;

the motor (M) is connected to the movable scroll (3) so
as to travel it around the axis of the fixed scrqll (2); aﬁd

an inlet piﬁe (11) opens.between the compression element
(E) and the motor (M) in an inner space (12) of the closed
casing (1), '

characterized in that:

En g¥§§qpal end of the volute (2b) of the fixed scroll (2)
is extended near to an external end of the volute (3b) of the
movable scroll (3) in order that inlet ports (22, 23) of the
pair of compression rooms (RA, RB) are located near to each
other;

both the scrolls (2, 3) are so disposed that the inlet
ports (22, 23) are located at an upper level of the closed

casing (1);

a housing .(4) for dividing the inner space (12) into a
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(22, 23) are located near to each other and are dlsposed_aL_Lhe——uppeF——-—~
| evel in the closed casing (1), liquid refrigerant can revented
bei ng suctioned fromthe inlet ports (22, 23) while S|ze ﬁ& ﬁ*

acconpl i shed as one of advantages of an asymetric volut
19 In detail, when the conpressor is activafed, a solutlon
of lubricating oil and refr;%erant may cause foam ng due_to

refri ger anCoORPEGFSION £d emendesbonbari bheAFithér I énChPWQeFegﬂpgéré§ing
t f t | t of

"Pou d 1ot PEGILARE hagweetyPRS e tnas Ly syrbend: Y farid e Bedo TN °

th f t L. t | t f t

arge amount oft e JHFY SRRyt SReh®, EBLFRer BBEPP, cRBnBRET (8B avi ng

fed gas refri gerimln'lrétdﬁkfgﬁb' nngFe&?rﬁﬁtﬁ{'iéé’tfﬁ? Wit a li’lh a(rJtZIthl)

through the inlet pip ese cases, foamo Iutlon or

liquid refhgeiaRhe rfﬁmep§9€&' ened ﬂar)ocs})teﬂeign%@fm@@% dr?@,toiﬁ)of the

However, as shown in si nce both the inlet ports ( are

| ocat ed athbmglﬁgpqq)lewghiln t he cl osed casing (1), foam of the sol uti on
and liquid refrigerant can be prevented from being

the housing is provided with an oil backing passage (25)
which communicates with the compression element chamber (12A)

and the motor chamber (12B) and has a set flow resistance.

2. A horizontal type scroll compressor according to claim
1, wherein |

the position fhat the inlet pipe (11) opens to the motor
chamber (12B) is displaped circumferentially with respect to

the inlet passage (24) located at the top of the housing (4).

3. A.horizontél type scroll compressor accordiﬁg to claim
1 or 2, wherein

the inlet passage (24) is formed at the position displaced
circumferentially with respect to the inlet ports (22, 23) of

the pair of compression chambers (RA, RB).

4. A horizontal type scroll compressor according to claim
3, wherein |

the inlet passage (24) is formed at the position displaced
forward in a travelling direction of the movable scroll (3)

with respect to the inlet ports (22, 23).
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suctioned fromthe inlet ports (22, 23). Further, the position that
the inlet pipe (11) opens to the notor chanmber (12b) is displaced
circunferentially with respect to the inlet passage (24) and the inlet
passage (24) is also displaced circunferentially with respect to the inlet
ports (22, 23). Thus, as shown in a dotted arrow of Fig. 1, refrigerant
including liquid refrigerant, which flows into the notor chanber (12B)
through the inlet pipe (11), first cABSTRAGYentially flows in the notor
chanmber (12B) along the inner periphery of the closed ¢casing (1).
Thereafter, as shown in a solid arrow, the refrigerant flows into the

conpression el %ﬁe@&mﬁg endl &) al 6 PREH #ﬂ?) gy &f f@%%aagereaé) (2nd 1hen

20 changes its om/dlrectlon to flow toward the inlet ports (22,

23) . As@ndidiIna®té hen Waxtefnaef Ehaesaak brom L td efap) per &ll)
to the inlet ports (22, 23) through the inlet passage (24), liquid

refriger animovabdepaicaioad f(39m Byetheféxp@isivn ofFwhicheoluitle i(2bpr,elanteed
that scattering liquid refrigerant is suctioned directly into the inlet

ports (22, pd3)ts A(22es2d}), opensing edts ef comeressions soeomsnedRARt oRBhe

inlet ports (22, 23) so that liquid conpression due to the suction of

liquid respectively are disposed near to each other and are located
at an upper level in a closed casing (1). An inlet passage
(24) is formed at the top of a housing (4) which divides the
closed casing (1) into a compression element chamber (12A) and
a motor chamber (12B). The opening position of an inlet pipe
(11) is displaced circumferentially with respect to the inlet
péssage (24). The 1inlet passage (24) is displaced
circumferentially with respect to the inlet ports (22, 23) of
the compression rooms (RA, RB). The inlet passage (24) is

displaced forward in a traveling direction of the movable

scroll (3) with respect to the inlet ports (22, 2§),
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refrigerant can be securely prevented. Since lubricating oil fed'to
the bearings (6a, 6b) and the thrust receiving surface return to the notor
chanber (12B) through the oil backing passage (25), the lubricating oi
can be prevented fromaccunulating in the concavity (28) of the housing
(4). As a result, oil stirring by the novable scroll (3) can be prevented
and an anount of upward-flowing oil can be reduced. Further, liquid
refrigerant or lubricating oil can be prevented fromflow ng backward from
the oil reservoir (29). - Furt hernore, since the housing (4) has a
single inlet passage (24), rigidity can be ensured. This can reduce
distortion on the thrust receiving surface thereby increasing the
reliability of the conpr - Oher nodifications - . In the
above enbodi nent, two coﬁgiggéiék roons (RA, RB) are forned between both
the scrolls (2, 3). Alternately, a pluraglity of conpression roons may be
formed in two pairs or 1 21 nore. |t
of qhe

is essential only that all the inlet pdX conpressi on roons are
| ocated at the upper level in the closdd |casing.
2 26
24, 2 i 12A
‘- 23
2b L RB
2 J2B \ A\ 11
3 LS
RA, h _
oA 26
l::) "\':L:
26~
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: L
_; & !“-::“1. - 2 1
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Further, the above enbodi nent di scusses as the application to
refrigerating apparatus. However, it is a nmatter of course that the
present invention.can be applied to various kinds of apparatus other than
refrigerating apparatus. [ 1 NDUSTRI AL APPLI CABI LI TY]

As descri bed above, a horizontal type scroll conpressor of this invention
Is useful as a conpressor in refrigerant apparatus and the like, and is
particularly suitable for apparatus in which liquid fluid may return.

22
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CLAI V5 - 1. A horizontal type scroll conpressor in which: a
conpression elenent (E) is accommpdated at a side area 1in a horizontal
type closed casing (1) and a notor (M is accomopdated at anot her side
area in the closed casing (1); t he conpression elenent (E) has a
fixed scroll (2) and a novable scroll (3) each of which is so conposed
that a volute (2b, 3b) is fornmed on the front of an end plate (2a, 3a),
and is so conposed that both the volutes (2b, 3b) of the fixed scroll (2)
and the novable scroll (3) are engaged with each other, both the scrolls
(2, 3) having therebetween a plurality of conpression roons (RA RB)
formed in pairs; the_qupgi(NB is connected to the novable scroll (3)
so as to travel it around t'h is¥of the fixed scroll (2); and an
inlet pipe (11) opens between the conpres?@pn elemrent (E) and the notor
(M in an inner space (12) of thezzlosed casing (1), characterized

in that: an external end of<tthe vg (2b) of the fixed scroll (2)
is extended near to an external end o ) of the novable
scroll (3) in order that inlet ports§ pai r of conpression
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‘ot her; = both the scrolls (2, 3) are so disposed that the inlet ports
(22, 23) are located at an upper level of the closed casing (1); a
housing (4) for dividing the inner space (12) into a

23 conpressi on el ement chanber (12A) and a notor chanber (12B) is.

provi ded between the conpression elenent (E) and the notor (M; t he
I nlet pipe (11) opens to the notor chanber (12B); an inlet passage
(24) conmunicating with an inlet part to which the inlet ports (22, -23)
open is formed at the top of the housing (4); and the housing is

provided with an oil backing passage (25) which conmunicates with the
conpression el enent chanber (12A) and the notor chanber (12B) and has a
set flow resistance. 2. A horizontal type scroll conpressor
according to claim 1, wherein the position that the inlet pipe (11)
opens to the notor chanber (F2H (3s Wi splaced circunferentially wth
respect to the inlet passage (24) located at the top of the housing (4).
3. A horizontal type scroll conpressor according to claim
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1 or 2, wherein the inlet passage (24) is fornmed at the position

displaped LREPEHCBNEmH'S E{E@Ath respect to the inlet ports 22, 23) of

t;he pair of {Cofptessken & rs (RA RB). 4. A horiB WNWGSHEET
scroll compfessor accordingjtp claim 3, wherein the~ane\\gg§§§gﬁreﬂ‘\\
(24) is for ial"t"ﬂféqﬁwt oh displaced forward |natraveII|ng dire

of the nnvaﬁ? scroll (3) Wwifih respect to the inlet ports ‘"’

24, CLAIMS m ”’

1. A horizontal type scroll compressor in which:
a compression element (E) is accommodated at a4 one area
in a horizontal type closed casing (1) and a motor (M) 1is

accommodated at another area in the closed casing (1);

the compression element (E) has a fixed scroll (2) and a .
movable scroll (3) each of which is so composed that a volute

(2b, 3b) is formed on the respective ends of respective end plates (22, 3a), and

is so composed that both the volutes (2b, 3b) of the fixed
scroll (2) and the movable scroll (3) are engaged with each
other, both fhe serolls (2, 3) having therebetween a plurality
of compression rooms (RA, RB) formed in pairs;

the motor (M) is connected to the movable scroll (3) so
as to travel it around the axis of Ehe fixed scroll (2); and

an inlet pipe (11) opens between the compression element
(E) and the motor (M) in an inner space (12) of the closed
casing (1), |

characterized in that:

an external end of the volute (2b) of the fixed scroll (2)
is extended near to an external end of the.volute (3b) of the
movable scroll (3) in order that inlet ports (22, 23) of the
pair of compression rooms (RA, RB) are located near to each
other; .

both the scrolls (2, 3) are so disposed that the inlet
ports (22, 23) are located at an upper level of the closed
casing (1); .

a housing.(4) for dividing the inner space (12) into a
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