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t he crankshaft, and the crankshaft rotates, and the conpression nechani sm
perfornms conpression operations. A lubricant is stored in the bottom of the
casing, and the | ower end of the crankshaft lies in the |ubricant. The 20
crankshaft lower end is provided with a punp nmechanism e.g., a centrifugal
punp. Additionally, a flow passage is fornmed through the crankshaft. Wen

the notor drives the C5fﬂ£§£?%£ &8¥ﬁﬁéﬁﬁﬁ% FoR nismdraws up a
ottom s Tu

| ubricant fromthe casing ricant travels t hrough t he

fl ow passage to each of slide sections of the conpressor for |ubrication.

I n the above-noted conpressor, a lubricant is stored by a predeterm ned

amount, and thelleVerhpicaheFlebdi @finthe Invertiey any case, mmintained to

fall within a predeterm ned range, taking into account the fact that the

oi | level varieShpgt hBEADRARR FebatespFederdlly & R &P WA t he

conpressor is driven. In other words, the oj] level is high mhﬁg_stopped 10

while it iSOTBELHARRSdri YeRe PEREFSRLAEIY nel hiReT RS i < QUkh that it

stays_bel oy a rotor_ of . the tor in the stopped state ile. ] ays above

the | Bwer ﬁ%ﬁeéfCPH8r8};ﬁEsﬂg?f PRct ﬁrT%gpgg%ﬁ%fEE%&géégfé%%Sébite of

t he above arran Lhe oLl vel . sfallsin eLgrmned

range depeﬁafnﬁgﬁggﬁi%hégogg%a%%ﬁalcéﬁd?t}gﬁg%égﬁlééégﬁ%r%%%gﬁpégg %gt
called a lubricant) stored in the bottom of a compressor

casing.

2. Description of the Prior Art
10 Many types of compressors have been proposed. JP Pat.
Appln., laid open under Pub. No. 2-305392, discloses one.
A compression mechanism is located in an upper space of a
casing of the compressor, and located in a lower space
thereof is a motor. A crankshaft extends up from the motor
15 for linkage to the compression mechanism. The motor drives
the crankshaft, and the crankshaft rotates, and the

compression mechanism performs compression operations.

A lubricant is stored in the bottom of the casing, and
the lower end of the crankshaft lies in the lubricant. The
20 crankshaft lower end is provided with a pump mechanism,
e.g., a centrifugal pump. Additionally, a flow passage ié
formed through the crankshaft. When the motor drives the
crankshaft to rotate, the pump mechanism draws up a

lubricant from the casing bottom. This lubricant travels
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been run for a long period of tinme, or if a conpressor is run in humd
conditions, then a liquid refrigerant is likely to be mxed with a

| ubricant stored in a lubricant 20 reservoir. In other words, in
addition to the lubricant the liquid refrigerant is now stored in the
| ubricant reservoir, which may result in increasing the oil |evel above a

predeter T R Ik EhL ThoR W ands Ao sl SEtde RS IR RP Y
lubricant g &§F%gé6%t%§}Li%¥%$?%$ﬁg servoi r |ncreases. Addltlonally the

not or rotor, I'S soa ubricant. The 5 crankshaft and the
not or rotor nust rotate agai nst resistance produced by the lubricant. In
this case electrical input nmust be increased so as to naintain the rotation
of the crankshair thestbeve-mhted ¢emRRRSSODr Uy jaankt Jpsxtoned

Al so, in such a situation, both the crankshaft and the notor rotor stir the
| ubri cant RN theedehoenined canpunhe anbrikameTHehsde HHE GaRY cases

the tenperature of an entire ca5|n spa As a result the eff|CJen y of

conpr%SS|oh?drb%sanXSCase' mainga med to)sfall W%ﬁnﬂlbﬁbﬁ’dﬁa¥ﬁ
4-214983, disclos an otl-level cont echni no t art as a
forced di rrarene: srkEfecthfe Feealtl *ffhet FEE TR A0 VA

varies between when the compressor is stopped and when the

compressor is driven.

In other words; the oil level is high when stopped

10 while it is low when dfiven. Therefore the o0il level is
set such that it stays below a rotor of the motor in the
stopped state while it stays above the lower end of the

crankshaft in the drive state.

However, in spite of the above arrangement, the oil
15 level may not fall in the predetermined range depending
upon the operating conditions. If a compressor has not
been run for a long period of time, or if a compressor is
run in humid conditions, then a liquid refrigerant 1is
likely to be mixed with a lubricant stored in a lubricant
20 reservoir. In other words, in addition to the lubricant
the liquid refrigerant is now stored in the lubricant
reservoir, which may result in increasing the oil level

above a predetermined high-limit point.
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differential pressure nethod, two conpressors are connected together by an
oil-level equalizing pipe and there is 20 produced a difference in
pressure between the conpressors. Mst of the |ubricant brought back froma
refrigerant circulation circuit is introduced into one of the two
conpressors that is provided on the high pressure side, and part of the

b ht - back | ' ' I ed h I
o1 po 1o the ot aP EBRpPhEshf VBt obreRe tphd & B FamA Bl of e
ippmlihs A4t AR g S Ptféﬁ£€“f§ sdiee &by ecrle SO begant

or gani zat i on, , requi WO conpressors. In other words, it is

difficult £opeq 1ﬁc€%€phh591€a39rPSQeﬁ#éiFrﬁ@éfééséﬁeSSNd@itﬁ@ﬁ@lﬂMe with

a single conpressor earing In mnd above-descri bed problens with the

prior art %ﬁ@hﬂb@HﬁsrbBSrpreésnt 5NY§akée@NiNaSh&BDEbr 1 dagtcortdaace with the
present invention, the level of a 10 | ubricant in a lubricant reservoir

can bg ”Hlakahﬁgﬂaﬂt andesheeflopor Nntotpd mbeti netebseagainde el ectri cal

i nput as well as the increase in the oil tenperature can be held as | ow as

possi bl e. PeSTEO8LWRE PFodliEedNVENThENLAbricant. Iecthilsnghget he present

invention provides an inproved oil-level controller capable of self-Ievel

control. lmalectrical input must be increased so as to maintain the
rotation of the crankshaft constant. This, however,

produces input loss.

10 Also, in such a situation, both the crankshaft and the
motor rotor stir the lubricant and the temperature of the
lubricant increases. This increases the temperature of an
entire casing space. As a result the efficiency of

compression drops.

15 JP Pat. Appln., laid open under Pub. No. 4-214983,
discloses an oil-level control technique known in the art
as a forced differential pressure method. In this forced
differential pressure method, two compressors are connected
together by an oil-level equalizing pipe and there is

20 produced a difference in pressure between the compressors.
Most of the lubricant brought back ffom a refrigerant
circulation circuit is introduced into one of the two
compressors that is provided on the high-pressure side, and
part of the brought-back lubricant is supplied through the

25 oil-level equalizing pipe to the other compressor provided
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ot her words, when the oil |evel goes beyond a predeterm ned point, it is
forced to go downward by neans of the self- |evel control function. 20
The present invention provides a new oil-level controller for use by a
conpressor, the conpressor conprising (i) a casing (2) at the bottom of
which is formed a lubricant reservoir (2c) for storing a lubricant (L),

(i1) a conpression nechani sm (3), for. conpressj a (4 .C ression gas,
t he conpres¥t oﬁ’?r&c%%?ﬁ%‘?‘ﬁ?‘ﬁ‘)e b%ﬁc#g qfo‘i?gg%e iQrfl Bﬁ’ee ca%s&lrﬁgga(]if,r&aensc?u(ﬁel i) a
drive nechajf%P{é-cfor driving the conpression nechanism (3), the drive
nechanisn1(§5 el foused in the casing (2) (see FIG 1). The 5

| ubricant (L) is applied fromthe lubricant reservoir (2c) to the
conpressi on nechanism (3). Mre particularly in accordance with an aspect
of an inventi on Die Gldwne-1desdwl haohpresavizal ol evwasatt r gldgirines an
oil-level lowering neans (26) whereby when the level 10 of the lubricant
(L) goes befndcempyegiee’s m netl oFker IWerds poithtis L ffieyldy dio | owering
means brings the excess |evel down to the predeterm ned high-limt point.
I n acch®r darRECAPR ki gk %sﬁ%ﬁe%fdhﬁf?mﬂqﬁﬁ%sﬁ%ﬁ nh &L iR A t he
Claim1 invention, the oil |evel- 15 | owering neans (26) conprises a

di schar ge n%%%%ﬁ?sﬁ??@%ﬁs%%ﬁable of discharging a lubricant (L) out of the
| ubri cant

Bearing in mind the above-described problems with the
prior art techniques the present invention was made. In
accordance with the present invention, the level of a

10 lubricant in a lubricant reservoir can be maintained at a
desired point and the increase in the electrical input as
well as the increase in the oil temperature can be held as

low as possible.

DISCLOSURE OF THE INVENTION
15 Accordingly the present invention provides an improved
cil-level controller capable of self-level control. In
other words, when the oil level goes beyond a predetermined
point, it is forced to go downward by means of the self-

level control function.

20 The present invention provides a new oil-level
controller for use by a compressor, the compressor
comprising (i) a casing (2) at the bottom of which is
formed a lubricant reservoir (2c¢) for storing a lubricant

(L), (ii) a compression mechanism (3) for compressing a
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reservoir (2c). In accordance with an aspect of an invention of Claim3
according to the Cdaim1l invention, the oil-level 20 | owering neans (26)
conprises a |ubricant-recovery prevention nmechani sm (28) capabl e of
preventing a lubricant (L) fromreturning to the lubricant reservoir (2c)
fromthe conpression nechanism (3) in the casing (2). (5) I n accordance

.““n‘vZn?.”oES%%%pﬁ%sal%%%gé%%%%lﬁ%}%ﬁ%% | ?%axbﬁgbb TFE ST pe

15

f:orrzru\rllv: cat ﬁn Itrhet hcatesﬁgl%an@ ol v& |dtr(l%§|) %gﬁhat%ﬁgm 3t41r]e1f°§nd being in
e Im %] end%thessslei%bn caghtjal}%a f (t313e %%®F%§?eoﬁe%%§%hsm A

and (ii) the | eout” 'pi pe opens T n"such way

as to face (0 tha d¥ qgﬁiseerdnlpleq:ﬂg Fadin® {(P0iHee $88.FhF. LimnelO

In accordance to an aspect of an 1nvention of aim5 accordlng to the

G ai mg2 | nveiridant | (LY h& e3PINEd PromS theNNedirddan® #e38ehoa? Rizd (5)
for suction of a conpression gas, (ii) the suction pipe (5) has a | ow

pressure cratiion caidays (danddanis@at(id)g a pressure 15 | ower than
that in the lubricant reservoir (2c), (iii) the discharge nmechanism (27)
has a | ubricant takeout pipe (15 with an inlet end and an outlet end, the

inlet end beingﬂd}e particularly in accordance with an aspect of an
invention of Claim 1, the compressor oil-level controller
is an oil-level lowering means (26) whereby when the level

10 of the lubricant (L) goes beyond a predetermined high-limit
point the oil-level lowering means brings the excess level

down to the predetermined high-limit point.

In accordance with an aspect of an invention of Claim
2 according to the Claim 1 invention, the oil level-
15 lowering means {(26) comprises a discharge mechanism (27)
capable of discharging a lubricant (L) out of the lubricant

reservoir (2c¢).

In accordance with an aspect of an invention of Claim

3 according to the Claim 1 invention, the oil-level

20 lowering means (26) comprises a lubricant-recovery
prevention mechanism (28) capable of preventing a lubricant
(L) from returning to the lubricant reservoir (2c) from the

compression mechanism (3) in the casing (2).

(5)



communi cation with the lubricant reservoir (2c) and the outlet end being in
comuni cation with the | ow pressure 20 creation section (5a), and (iv)
the inlet end of the |ubricant takeout pipe (15) opens in such a way as to
face to the predetermned high-limt point (see FIG 2). In accordance with
an aspect of an invention of Claim6 according to the Claim2 invention,

(1) Lhe di schargq GkoraafBENGALATMA2AoHBE BedhiPLAFEARObnPHEPCLA%h dri ven

by neans of the I ve nechani sm rlcant t akeout pipe (15) wth

an inlet endaoRor@IWMgNteAlth@n kil %niﬁuEh%&oﬁnd(Qﬁ the éi§8h&9§€9”t punp
(20), and (i1) a suction passage 5 (20 formed in the displacement punp

(20) has apeichhgli send 2t7hahagpPaniubiisHaR @al&@&uﬁspipefﬁms)tﬁ;thean
predeterm ned high-limt point (see FIG 3). In accordance with an aspect

of an invennlent ehdCaaidmah autdedi egdtothet halethendl heimg invention or the
Caimb5 10 i nvention, a lubricant-inflow prevention nenber (29) is

di sposed i ecommaniicaitiiony wiftht lthei Aubtrieadtotreshevbibr (2adt abdkébat pi pe
(15), the lubricant-inflow prevention nenber (29) preventing a |ubricant
(L) presenputdethendadiedge( n coomuhicwnitdgni wisht AesuabipBafectarBout pi pe
(15) (see 15 FIGS. 1 and 2). In accordance with an aspect_ of an invention
of O ai m 8 (dddordi et ompE egsiprm BechaaAsmon3)a PHQrKééhtthﬁfﬂéﬁﬁ

end of the lubricant takeout pipe (15) opens in such way as

to face to the predetermined high-limit point (see FIG. 1).

10 In accordance to an aspect of an invention of Claim 5
according to the Claim 2 invention, (i) the casing (2) is
connected to a suction pipe (5) for suction of a
compression gas, (ii) the suction pipe (5) has a low-
pressure creation section (5a) for creating a pressure

15 lower than that in the lubricant reservoir (2¢), (iii) the
discharge mechanism (27) has a lubricant takeout pipe (15)
with an inlet end and an outlet end, the inlet end being in
communication with the lubricant reservoir (2c) and the
outlet end being in communication with the low-pressure

20 creation section (5a), and (iv) the inlet end of the
lubricant takeout pipe (15) opens in such a way as to face

to the predetermined high-limit point (see FIG. 2).

In accordance with an aspect of an invention of Claim

86 according to the Claim 2 invention, (i) the discharge

(6)



prevention menber (29) is disposed in the vicinity of the inlet end of the
suction passage (20d) of the displacenent 20 punp (20), the prevention
menber (29) preventing a lubricant (L) present in the casing (2) from
flowng into the suction passage (20d) (see FIGS. 3 and 5). In accordance
wi th an aspect of an invention of Claim9 according to the Clain18

(10) of °gh@$hﬁﬁbﬁgwgk%§h?§%?% th1oeREnh, pimb L%?%] BETeh 0P Bhplf
0
(20); and Dri FPoaarie @%%B%a%ﬁo&hg%;%2@@??%%1%5 Beaghose S”Lrﬁﬁi”ﬁed

the, | ubri c3a)! RakAWBr 24304 QQaTPADEEAGR) SRELOR FPEROLR! otk pet bRabearing

menber (20e bei ng forned ange aterally extends so

as to canogy ithe aqggua@eﬁ@ﬂtOEuhE ésustlaﬁdp@§§9g§ §80¢1oRfphb8age
di spl acenment punp (2 see 5). In accordance with an

aspect of amod)vedirmedq an ¢hai aiiplaeemedtnguip (Re)Chasmh inyeetena, (i)
a conpression gas is directed in such a way as to circle round in the

casi ng (2) thaiti ppehe dinsplueheaerbypasptd20pcestbi tkedptredébermiheddri ve
shaft (10) of the drive nmechanism (4), (iii) the drive shaft (10) is
rot at ably bagpedtiedtbpoting Heaei RiGueBber (20e), (iv) plural fixed |egs
(20eB) are forned on

In accordance with an aspect of an invention of Claim
7 according to either the Claim 4 invention or the Claim 5
10 invention, a lubricant-inflow prevenfion member (29) is
disposed in the vicinity of the inlet end of the lubricant
takeout pipe (15), the lubricant-inflow prevention member
(29) preventing a lubricant (L) present in the casing (2)
from flowing into the lubricant takeout pipe (15) (see

15 FIGS. 1 and 2).

In accordance with an aspect of an invention of Claim
8 according to the Claim 6 invention, a lubricant-inflow
prevention member (29) is disposed in the vicinity of the
inlet end of the suction passage (20d) of the displacement
20 pump (20), the prevention member (29) preventing a
lubricant (L) present in the casing (2) from flowing into

the suction passage (20d) (see FIGS. 3 and 5).

In accordance with an aspect of an invention of Claim

9 according to the Claim 8 invention, (i) the displacement

(7))



t he bearing nmenber (20e) projecting therefromfor connection to an interior
surface of the casing (2), and 20 (v) the suction end of the suction
passage (20d) of the displacenent punp (20) is located in the vicinity of
the fixed leg (20eB) and is provided on the downstream side of the
conpression gas circular flowin relation to the fixed |leg (20eB) (see

PSS 3 g e (8) oo L LRREPTERTS SN ALAOREEH U, Hhd Ay on of

Caimill actd al m®o 1Tnvention, (1) a’suction pipe (5) for
suction of St 028 | 'r4?¥y ™ Ahi i) the
suction endﬁeo(??t {eﬁgug??’on@%ysgggée é%}%&ﬁ g(?ﬁjt)hgsfji?r)soptl acer%gnt punmp (20)
i's di sposedsifhStEdd By8Y Bat thi Atk AREVE R e Hhedd R WIGHON pipe (5)
across the center of the drive shaft (10) of the drive mechanism (4) (see
FIG 4). |ngesspidanset Wi ap2@ppesid of 1 g idvieidr isaraf- id fiow 10 12
according to the daim6 invention, (i) a conpression gas is directed to
circl esrounglréviest owasetigef 2§29) ii9 dreviiede thec Habrsimamd)- firsf v posed
above the displacenment punp (20), and a vertical |ubricant-recovery passage
(31) for brpngvemytboh ubenbbent (29) Yeimg t et el esisitorthediearisrg (3) 15
back to the lubricant reservoir (2c), and (iii) the suction end of the
sucti on passempeX 2029e df anfiebeling| teumehtbp Yeargge | Qedthatedl Bpposite to
a lower end of the |ubricant-

laterally extends so as to canopy the suction end of the

suction passage (20d) of the displacement pump (20) (see

10 FIGS. 3 and 5).

In accordance with an aspect of an invention of Claim
10 according to the Claim 6 invention, (i) a compression
gas is directed in such a way as to circle rouﬁd in the
casing (2), (ii) the displacement pump (20) is linked to
15 the drive shaft (10) of the drive mechanism (4), (iiil) the
drive shaft (10) is rotatably supported by the bearing
member (20e), (iv) plural fixed legs (20eB) are formed on
the bearing member (20e) projecting therefrom for
connection to an interior surface of the casing (2), and
20 (v) the suction end of the suction passage (20d) of the
displacement pump (20) is located in the vicinity of the
fixed leg (20eB) and is provided on the downstream side of
the compression gas circular flow in relation to the fixed

leg (20eB) (see FIGS. 8 and 4).

(8)



recovery passage (31) (see FIG 4). In accordance with an aspect of an

i nvention of Claim?20 13 according to the daim3 invention, the

| ubricant- recovery prevention nechani sm (28) includes: a

| ubricant-recovery section (21) for tenporarily holding a lubricant (L) on
the way fromthe conpression mechanism (3) to the lubricant reservoir (2c);

(9) a |ubricant a:[c lﬁerp&gnc%iz%%tgﬁ?na\#s%%cqtn olf‘nlza, t i%@%nﬁ!i@%egft %ltaqﬁl

| ubri cant -recovery section dtTet "end extending to outside the

casing (2) ;lla%émﬁ’}{(ﬁlgosfo Vﬁlev?lzl%ai&f’l?ngngifen%‘liﬁohqhi(ﬁg ‘éfms%ilatii%nSPipei ncl uded

in the lwubricant takeout pipe rel ease means (23) for releasing
the open/cl@pe pl eidZieh deD ddipredslonOlzalshe sl Uhnkeanto khestored in

the lubricant reservoir (2c) goes beyond the predeterm ned high-limt point
(see FIG ®asil¥ (2), and n(#@ECcaHaRgR tiionh el a¥pedle &fucanonnypasisaye of
Claim 14 according to any one of the aim1l invention, the Claim?2

i nventd on, (20l )Claff mide |divepitdcemerengunpe (A0di msldiisposeid dm, siuch tshe drive
mechani sm (4) includes a notor (9) and a drive shaft (10) which extends

t hrough t hevamtag {@)fdde tamh winarh dnaks ofh tigpesucdidnepiieredi(®d t owar ds t he
conpr ession nmechanism (3) and a |ower end soaking in the |ubricant (L)
stored in tafg Asfrihameneserehithq Zdyivegphatt (10) of the drive

mechanism (4) (see FIG. 4).

In accordance with an aspect of an invention of Claim
10 12 according to the Claim 6 invention, (i) a compression
gas is directed to circle round in sid casing (2), (ii) the
drive mechanism (4) is disposed above the displacement pump
{20), and a vertical lubricant-recovery passage (31) for
bringing a lubricant (L) from the compression mechanism (3)
15 back to the lubricant reservoir (2c¢), and (iii) the suction
end of the suction passage (20d) of the displacement pump
(20) is located opposite to a lower end of the lubricant-

recovery passage (31) (see FIG. 4).

In accordance with an aspect of an invention of Claim
20 13 according to the Claim 3 invention, the lubricant-
recovery prevention mechanism (28) includes:
a lubricant-recovery section (21) for temporarily
holding a lubricant (L) on the way from the compression

mechanism (3) to the lubricant reservoir (2¢);

(9)



(ii) an oil-level detection nmeans (25) is provided which is capabl e of
detecting an increase in the |level of the 20 | ubricant (L) stored in the
| ubricant reservoir (2c) when the notor (9) receives a current whose val ue
I s above a predeterm ned input current value. In accordance with the daim
1 invention, when the drive nmechanism (4) is driven, the conpression

bei ng. | ubr i oat ech byuEy ”Pérﬁﬁfw‘?%a«?ﬂ&%r’a"reswbﬁih i 5 Satssh MR o d T
il I d d h- d
dovnvar d by"es HE RO T enPT S &G s il a(r%fé'ﬂ d.éléptfe%ﬂé&nfi the
oil |evel lflé?ﬁr%bg§o ggl&g }}"ué g&sﬂ{rﬁev s the lubricant (L) from
?an ofth ,

becom ng reS|s I've necha and prevents the drive

mechani sm (4) Trom shbhybigsé h«?aiwré&@afﬁlé laf ty HMPLdd Shich & i ncrease
in the oil tenperature. For exanple, oil-level rising occurring in a 10

refriggratojnéfuded’ #RSthE OTuPPEOAENONSWAEE (01 s &F (3BEr aitid cont ani nat i on.
An excess lubricant (L) 1s tenmporarily discharged into a refrigerant

circulation circai teushst abgnsUNZBNAUFEONEL 1 O8N P e sdBtBosé 0 contr ol
the oil level to fall within a predeterm ned range. 15 In
accordance walthet (228)awhe? theehéveh, ofvhine thebrt it of LY hetdndd i bant (L)
stored in the |ubricant

the lubricant reservoir (2c¢) goes beyond the predetermined

high-1limit point (see FIG. 7).

10 In accordance with an aspect of an invention of Claim
14 according to any one of the Claim 1 invention, the Claim
2 invention, the Claim 3 invention, and the Claim 13
invention, (i) the drive mechanism {(4) includes a motor (9)
and a drive shaft (10) which extends through the motor (9)

15 and which has an upper end extending towards the
compression mechanism (3) and a lower end soaking in the
lubricant (L) stored in the lubricant reservoir (2e¢), and
(i1) an oil-level detection means (25) is provided which is
capable of detecting an increase in the level of the

20 lubricant (L) stored in the lubricant reservoir (2c¢) when
the motor (9) receives a current whose value is above a

predetermined input current value.

In accordance with the Claim 1 invention, when the
drive mechanism (4) is driven, the compression mechanism

25 (3) compresses a compression gas while at the same time

(10)



reservoir (2c) goes beyond the high-limt point, the discharge nechani sm
(27) discharges a lubricant (L) fromthe lubricant reservoir (2c) to | ower
the oil level. As a 20 result of such arrangenent, the oil level is
controlled to fall wthin a predeterm ned range. In accordance with the
Claim3 invention, when the |level of the lubricant (L) stored in the

| ubri t ' b the high-1jmt int,..the, .

| br | cant -1 SEREr JORECRARTRrPY 281 phabefeahd by BT SEHTAE (o e
i . : . . P o th

h h rosul (OBFERERRT A HENEhEoRH LS, ¥ b€ Advond W T od AR L2000

5  amountyj ggfﬁ%me?%apﬁuUféeﬁs'#&f&&@naowmcihfy%éaﬂse%ﬁ* tife

controlled to In a predetermned range. I n accordance with the

Caim4 i ”Vgi‘ij-?@veﬂuibﬁgriﬂ€ HEANE 0PEY At i Ty s tfreeveiptd Whsastl aredy) of
t he conpression nmechanism(3) is lower 1 n pressure than the 10 | ubri cant

reservgir (£eém b¥BemihfetbsVEigRl pRevénPsi Rt 1ddnicdmt ed.) nftde
| ubricant reservoir (2c) goes beyond the high-limt point, an excess

| ubricant obkcbhong rosostart! udrtiandr iagenethaisn ((4), kandusecevénthe
difference in pressure between the suction section (14) and the | ubricant
15 reser voer df 2ee, mehbaphsmef4) hfrtorxsetsr lubritlvantutdcdmet nglL.¥ etot o t he

suction section (14) of the conpression nechanism (3). As a result, the
oil. level g§veonésedtoaan increase in the oil temperature.

For example, oil-level rising occurring in a
10 refrigerator is a transition phenomenon due to refrigerant
contamination. An excess lubricant (L) is temporarily
discharged into a refrigerant circulation circuit until the
running conditions become stable, to control the oil level

to fall within a predetermined range.

15 In accordance with the Claim 2 invention, when the
level of the lubricant (L) stored in the lubricant
reservoir (2c) goes beyond the high-limit point, the
discharge mechanism (27) discharges a lubricant (L) from
the lubricant reservoir (2c¢)} to lower the 0il level. As a

20 result of such arrangement, the oil level is controlled to

fall within a predetermined range.

In accordance with the Claim 3 invention, when the
level of the lubricant (L) stored in the lubricant

reservoir {(2c) goes beyond the high~limit point, the

(11)



the oil lev
| n accor dan

el can be controlled to fall within the predeterm ned range.
ce with the daim5 invention, during the drive operation a

20

conpression gas is introduced fromthe suction pipe (5) to the casing (2).

At this poi
suction pip
Wen the le
reservoir

flows into
pressure be
thereafter

(14) of the
| ower ed, an
predeternin

dri ve mechaamsnitd)todsineds ahhebditplcaedmdabrpcapt(28hdandewbdh Lheelevel
the lubricant (L) stored in the |ubricant

nt intime, the |ow pressure creating section (5a) of the

e (5 is lower in pressure than the lubricant reservoir (2c).

(38 dsat o r R FRChgE bRl Ll Se0 pEO0shvR A pdee) (1

Egﬁlh%%r%%thet%%ﬁBQEs@hBﬁ ﬁééhaﬁ?@ﬁu%geOfrbﬁerétﬁfﬁiEQC€oln

tween the suction section (14) and the

ricant oil

25

ubricant reservoir (2c),

Bhe 1lubatceneesreskewRoisani2eyi,! Bei Agrkeditoofhgusnction section

conpressi on nechanism (3). As a result, the oil level is

drirae geinlenitgvahecanlbe egent deklredste bgl b propoptibeal
ed range. In accordance with the Caim®6 invention, when the

reservoir (2c) goes beyond the

10
of

high-linmt pei contavldedess faldi withioi b predstenméneferdngpl acenent punp
h the suction passage (20d), thereafter being supplied to the 15

(20) throug
suction sec
oil level i

10

15

20

25

tion (14) of the conpression nechanism(3). As a result, the

s | ovaredccdtdande Hilch @%@ c§30m 4 invention, during the
drive operation, the suction section (14) of the
éompression mechanism (3) is lower in pressure than the
lubricant reservoir (2c). When the level of the lubricant
(L) stored in the lubricant reservoir (2c) goes beyond the
high-limit point, an excess lubricant oil flows into the
lubricant takeout pipe (15) because of the difference in
pressure between the suction section (14) and the lubricant
reservoir {(2c¢), thereafter that excess lubricant oil being
fed to the suction section (14) of the compression
mechanism (3). As a result, the oil level is lowered, and
the 0il level can be controlled to fall within the

predetermined range.

In accordance with the Claim 5 invention, during the
drive operation a compression gas is introduced from the
suction pipe (5) to the casing (2). At this point in time,
the low-pressure creating section (5a) of the suction pipe
(5) is lower in pressure than the lubricant reservoir (2¢).

When the level of the lubricant (L) stored in the lubricant

(12)



be controlled to fall wthin the predeterm ned range. In accordance with
the daim?7 invention, a lubricant that exists in a space other than the

| ubri cant reservoir 20 (2c) is not allowed to flow into the |ubricant

t akeout pipe (15) because of the provision of the |ubricant-inflow
prevention nmenber (29). This ensures that a sufficient anDunt of | ubricant

5 rought Pagkbor ENaLuPELEEM oy SOPrEl iy el sf, IR tan Wcess

conpr essi on ?re%ﬁanl sm ubfica

accor dance ﬁparégﬁt%ﬂnl’ﬁo‘!vé‘vfﬂéofh %dﬁ%déﬁ‘ttéﬁ@;u@)ﬁﬁé {15 space

ot her than ricant reservoir I S not lowed to flow into the

suction pasl?é‘@@uégogf eﬁet@ff@'éls&h@&emrﬁrmé 29 twesauste Gudifon

provision o he lubricant-inflow prevention nenber (29). Like the

Caim?7 invegttoon (i3 £AEUERS 1 icastifésdordimnpee), ofhdrdtcant is
brought back to the lubricant reservoir (2c). As a result, the conpression

mechangsm (BhatSekubsbcatpdisanotdly. bdbng fed to lthaconttioneeseetionhe
Claim9 invention, a falling lubricant toward the lubricant reservoir (2c)
in the casi (§4§29fi shaotompteseton aechanisme(3uct ifm passawykt ( 20k because
of the provision of the flange (20eD) that extends over the suction passage
(20d). Thisoptelenes ifelosereddiand atleeremil plepeX 2090 RO Eedbledng t oo

much | ubricant. .
to fall within the predetermined range.

In accordance with the Claim 6 invention, when the
10 drive mechanism (4) drives the displacement pump (20) and
when the level of the lubricant (L) stored in the lubricant
reservoir (2c¢) goes beyond the high-limit point, an excess
lubricant oil flows into the displacement pump (20) through
the suction passage (20d), thereafter being supplied to the
15 suction section (14) of the compression mechanism (3). As
a result, the oil level is lowered, and the oil level can

be controlled to fall within the predetermined range.

In accordance with the Claim 7 invention, a lubricant
that exists in a space other than the lubricant reservoir
20 (2c) is not allowed to flow into the lubricant takeout pipe
(15) because of the provision of the lubricant-inflow
prevention member (29). This ensures that a sufficient
amount of lubricant is brought back to the lubricant
reservoir (2c). As a result, the compression mechanism (3)

25 is lubricated smoothly.

(13)



I n accordance with the C aim 10 invention, on the downstream side of a
conpression gas circular flow, little or no lubricant oil circles wth the
conpression gas. This prevents a lubricant oil fromflowing in the suction
20 passage (20d), thereby preventing the displacenment punp (20) from

di scharging too nmuch lubricant, as in the Caim9 invention. In accordance

ith the d ai [ t] , th ti [ 5 d the inlet .end.of th
e o e A e, e 55 P, (Pt hle ol sl sfhecl the
| ntroduced Jlgagén, et)?ireso ,ﬁugﬁ gap i %?Plgé)cfeehéosti)lmlrgtt%atnhq:h?éaS.Llu%Q' i(c%%ltglrrl'%%%r\@otﬂ a

conpr essi on end of the sucti assage (20d).

5 | &%Cﬁé Gt dded "G qsxfdwmﬂ&d RERD s oy HaGRN 20dy oD
enters the conpression nechanism (3), passes through the lubricant-recovery
passage (31p MWl dAlpFad NG ESUNE {20Y IFtludee DR W phrdflisildows with a
conpression gas circular flowin the casing (2). This 1 prevents a

lubri cant  fHum A ©f ¢ 4wk L 1ief 1 oW & r Shford iRnbeat |(@9)Rassage (1) di sposed
bel ow the | ubricant-recovery passage (31). In accordance with the C aim 13

i nvention, cluimngr thevelitven opeisd i afsureed Wi ic antsufitdic ilkast esyuntsesf t o 15
| ubricate the conpression nmechanism (3) is stored

lubricant is brought back to the lubricant reservoir (2c).

As a result, the compression mechanism (3) is lubricated

smoothly.

10 In accordance with the Claim 9 invention, a falling
lubricant toward the lubricant reservoir (2c) in the casing
{2) is not allowed to enter the suction passage (20d)
because of the provision of the flange (20eD) that extends
over the suction passage (20d). This prevents the

15 displacement pump (20) from discharging too much lubricant.

In accordance with the Claim 10 invention, on the
downstream side of a compression gas circular. flow, little
or no lubricant oil circles with the compression gas. This
prevents a lubricant oil from flowing in the suction

20 passage (20d), thereby preventing the displacement pump
{20) from discharging too much lubricant, as in the Claim 9

invention.

In accordance with the Claim 11 invention, the suction

ripe (5) and the inlet end of the suction passage (20d) are

(14)



tenporarily in the lubricant-recovery section (21). \Wen the | evel of the
| ubricant (L) stored in the lubricant reservoir (2c) stays below the
high-l1imt point, the open/close valve (22a) closes. As a result, the

| ubri cant 20 stored in the lubricant-recovery section (21) is brought
back to the lubricant reservoir (2c). On the other hand, when the oil level
goes beyond_t m t I G

open/ cl oseds\Paa}r}{/ %%H LHHOA ﬁ‘;eq’et%% glﬁlo%ge%%]%lr}zr |l(¥;§.)rk{to(aﬁ% ?‘ scharged to
outside the ) TR HY Jdas Uk canbnigakaaut api pe (22). (
15 ) Accordlnéfy t he oﬁ% eve 'S Iomeredng;gd)the o?a | evel can be
control | ed dgnfdds b gds | h@ccﬁr edpiaiifgnathd ardet ldhdaeForhdNercyildh t he
Claim 14 invention, if the oil |level goes beyond the high-limit point, this

causes trmeﬁhssag@J@goay,an input current to the nmotor (9) to go beyond the
predeterm ned value. From such an increase in the input current value, the
oil-level detection neans (25) detects an increase inthe oil level. Mre

'f 11y, | - | d ly d il
level 30 b ?L‘%ﬁa'g%%r B ML i A2 YR8 goes upuard,
the cr ankshaly. (30) | SRROk IR L ] SR sty efgy e recelvi ng

greater rotatlon I’eSI ance. a result the requires a greater

I nput curr gfilss & OFR SMEh Ahd MR W EHe dJVWBATasddie Adr) S\ld
falls towards the lubricant reservoir (2c), flows with a
compression gas circular flow in the casing (2). This

10 prevents a lubricant from entering the.inlet end of the
suction passage (20d) disposed below the lubricant-recovery

passage (31).

In accordance with the Claim 13 invention, during the

drive operation, a lubricant that has been used to

15 lubricate the compression mechanism (3) is stored
temporarily in the lubricant-recovery section (21). When
the level of the lubricant (L) stored in the lubricant
reservoir (2c) stays below the high-limit point, the
open/close valve (22a) closes. As a result, the lubricant

20 stored in the lubricant-recovery section (21) is brought
back to the lubricant reservoir (2e¢). On the other hand,
when the oil level goes beyond the high-limit point, the
release means (23) opens the open/close valve (22a). As a
result, the stored lubricant is discharged to outside the

25 casing (2) by means of the lubricant takeout pipe (22).

(15)



15 detection neans (25) learns that there is an increase in the oi

| evel . Accordingly advantages of the present invention are as foll ows.
According to the Claiml invention, the oil-level 20 | oweri ng neans (26)
i's provided which, when the | evel of the lubricant (L) stored in the

| ubricant reservoir (2c) goes beyond a predeterm ned high limt point,

| owers such an | c ased oil, resul s ar.r.ange nt t he
| evel of tK¥IH qi_ V%rj‘ts OVEIS é’dit hf6 0)ll r1%po & t h
one conpressor, T 1 en I ron1becon1ng
t oo high, ;Dr eVen é}‘:/‘?]hCI'L 64 rIilbr |flcaanl v{ﬁ_s%r}flfo% tl-ger(r%ten%lr?ﬂélsnles the drive
mechani sm (4), and prevents the drive nechanlsn1(4) fron15 stlrrlng t he

| ubricant (L) to give rise to an increase in the oil tenperature. As a
result, the occuin eeondangpuitiostheardt aime ldr dpvientdompr dfsitdre &fif) ci ency
can be controlled. According to the Caim2 invention, the discharge 10
nmechani sm (=Mek ss%s)\hw hh Tl gfeHiamyds Paindec 43S ESISEAENS om t he

| ubri cant reservoi c According to the Claim3 invention, the
| ubri cnt - retidRer v%’?ﬁ‘%%r?%h‘“m@nf(%)mqté’rpr% d&d EhiteY PVt s a
| ubri cant on tc?eter 1ne<§mx1r§ Il'oemSSsluOqu rzriencrkanr}:'rseas(e?’)lnt P dishptuhce

current value, the oil-level detection means (25) detects
an increase in the oil level. More specifically, the oil-
level detection means (25) indirectly detects an oil level

1G by making use of the following. As the oil level goes
upward, the crankshaft (10) is soaked more in the lubricant
{L) therefore receiving greater rotation resistance. As a
result, the motor (9) requires a greater input current.
From such an input current increase, the oil-level

15 detection means (25) learns that there is an increase in

the o0il level.

Accordingly advantages of the present invention are as

follows.

According to the Claim 1 invention, the oil-level
20 lowering means (26) is provided which, when the level of
the lubricant (L) stored in the lubricant reservoir (2c)
goes beyond a predetermined high-limit point, lowers such
an increased oil level. As a result of this arrangement,

the level of the lubricant {L) can be kept at a desired

(16)



15 | ubricant reservoir (2c), from being brought back to the | ubricant
reservoir (2c). Like the daim1l invention, the |evel of the lubricant (L)
can be kept at a desired point with one conpressor. According to the Claim
4 invention, the inlet end of 20 the lubricant takeout pipe (15) in
comuni cation with the suction section (14) of the conpression nechani sm

3 N, h . to f t Lhah- | i m, ' ' t
the et m BOeRETh SRS s S o ons Rl Foany S ReB, PP e Ti5) i n

enti o el f the eout pipe

communi cat i, i1 1eies 2% ron SHIhARPHRO bTkroPeRsveRSUEhes WY as 10
C1 hi gh-1im t

face to the imt poirnt.” This provi des an unconplicated

structure HQpMe At UIg & I YRR 765 181dntheoPrael dirgRreol the
di scharge nechani sm (27) becones easy. In accordance with the Claim®6

i nvention, mdddhanilsyt Gt), W pifevidnd dithie dcdrenineehan icaO)X 4Qomreat ed to
the lubricant takeout pipe (15) opens in such a way as to face to the

hi gh-13 m t gadimtinglhiles dngirrieanthaiL)t e @ilved edale ite laowdmed enlser dlmy
acconplishing reliable oil-level control. 10 In accordance with the
Claim 7 i nvéet icorl arempeitdtiGieni mAS ianvrerstuldn, thiee ocglurireaete- iodf [iaput
prevention nmenber (29) is provided which prevents a |ubricant present in

t he casi ng'l®qR)enhtidrndrapade dcomphassileg diffdiededey wpn he

controlled.

According to the Claim 2 invention, the discharge

10 mechanism (27) is provided which discharges an excess
lubricant from the lubricant reservoir (2c¢). According to
the Claim 3 invention, the lubricant-recovery prevention
mechanism (28) is provided which prevents a lubricant on
the way from the compression mechanism (3) towards the

15 lubricant reservoir (2c), from being brought back to the
lubricant reservoir (2c). Like the Claim 1 invention, the
level of the lubricant (L) can be kept at a desired point

with one compressor.

According to the Claim 4 invention, the inlet end of
20 the lubricant takeout pipe (15) in communication with the
suction section (14) of the compression mechanism (3) opens
in such a way as to face to the high-limit point.
According to the Claim 5 invention, the inlet end of the
lubricant takeout pipe (15) in communication with the

25 suction pipe (5) opens in such a way as to face to the

{17)



di scharge nechanism (27). This assures that a sufficient 15 anount of

| ubricant is brought back to the |ubricant reservoir (2c), therefore
preventing the conpressi on nechani sm of being short of |ubricant.
Accordingly highly reliable oil-level control can be acconplished. In
accordance with the Clain19 invention the flange 20 (20eD) is formed

b h | h
chove 0 LRS- £ ISy TSR AU ol g gy

Claim 10 invention, acenent punp (20) 1s |ocated

on the downgéregen men&f ROCRL 58 OP2 BRSard It g r Sy drh gel@td on to
the fixed | eg (20eB) of t%e beari ng nenber (18) (20e). In accordance

with the C@iseddrgavieedhmi st he2T Nl wdcqingk adadshe di spl acenent punp (20)
and the suction pipe (5) are spaced apart. In accordance with the Caim12

invention, the inlet end of t he di spl acenent punp (20) IS 5 | ocat ed

bel the | ub t- 3 I

o(ragg\rllvi za'?i oﬁ rij:: I(r}]h%ﬁr;(g(glo ?n pas ag@hé %J:ae]sné? frh‘;?el?s‘n c%m ng sﬁl]?ogp ©
t I 7

aiernal Shane gy the disg f@& g{e AR SRS bt L

Accordlngly relra 1 “Tan be acconp |shed 10

In accordanﬁﬁbmmhea%@ﬁ f'% WES) | Sflendben dlieh o lnd PUd goes biyond

the high-limt polnt ose va the l'ubricant takeout

pi pe (15) oesnﬁnewnfgﬁumm@ ﬂ)é'{)ﬂit cantni® HesdF §410fha Hagke tOL T heedatbri cant

is lowered thereby accomplishing reliable oil-level

control.

10 In accordance with the Claim 7 invention and with
Claim 8 invention, the lubricant-inflow prevention member
{29) is provided which prevents a iubricant present in the
casing's (2) internal space from being discharged by the
discharge mechanism (27). This assures that a sufficient

15 amount of lubricant is brought back to the lubricant
reservoir (2c), therefore preventing the compression
mechanism of being short of lubricant. Accordingly highly

reliable oil-level control can be accomplished.

In accordance with the Claim 9 invention, the flange
20 (20eD) is formed above the inlet end of the displacement
pump (20). In accordance with the Claim 10 invention, the
inlet end of the displacement pump (20) is located on the
downstream side of a compression gas circular flow in

relation to the fixed leg (20eB) of the bearing member

(18)



reservoir (2c) is discharged to outside the casing (2). 15 The
| ubricant-recovery prevention nechani sm (28) can be organized wth a sinple

structure, assuring that the oil level is |owered and acconplishing highly
reliable oil- level control. In accordance with the Caim114 invention, the
oil- 20 Ievel detection neans (25) is provided. The | ower end of the
crankshaft he com on an (3), .l g .the lybricant (L),
and when th 1;%)3?%0 dv%tﬁle%g’e i% é)rh%llcl}r%ﬁreek]{h dvettf%

pr edet er i rigg ;@F&tofva(}ﬁge *gepﬂéeae%vte'p { QG0 0BAP RS (Ridpt ect s an

I ncrease |n Accordi'ngl’y the ol level can be detected

19 1y t ; e
( ) IJ(}cytecfi yaré(\)ﬁ;ﬁ? evel 6bl%a i é&o@daﬂ&leﬁﬁt@félcm}ﬁpqﬁ (25)

indirectly y making use of the follow ng. As the oi

| evel goes jypv@i®hor hetied aitksd@fdnd 169 tre sBEGBeRt Humpe 20y igant (L)

5 therefore receiving greater rotation resistance. As a result, the

ot or §9) resphted Weswaties Itk canteidovdryoPpasisaigean( 31put Axura ent
i ncrease, the oil-level detection neans (25) learns that there is an
i ncrease i rdsel ©j lwilevel . s o uwr gamiviad g ,a dSipehiaalgeoidf- laevel 10
detection neans, the oil |level can be detected. The oil level can be
control | ed Hueticant \presént i e casing ' o« 20RIIEF PBESARISPACN IOF THE
DRAW NGS

the discharge mechanism (27) can be prevented. Accordingly

highly reliable oil-level control can be accomplished.

10 In accordance with the Claim 13 invention, when the
oil level goes beyond the high-limit point, the open/close
valve (22a) of the lubricant takeout pipe (15) opens,
whereupon a lubricant to be brought back to the lubricant
reservoir (2c) is discharged to outside the casing (2).

15 The lubricant-recovery prevention mechanism (28) can be
organized with a simple structure, assuring that the oil
level is lowered and accomplishing highly reliable oil-

level control.

In accordance with the Claim 14 invention, the oil-

20 level detection means (25) is provided. The lower end of
the crankshaft (10) of the compression mechanism (3) lies
in the lubricant (L), and when the motor (9) is applied an
exess 1Input current above a predetermined current value the
oil-level detection means (25) detects an increase in the

25 0ll level. Accordingly the oil level can be detected

(19)



FIGURE 1 is a sectional view of a first scroll-type conpressor of the
present invention. 15 FIGURE 2 is a sectional view of a second
scrol |l -type conpressor of the present invention. FIGURE 3 is a sectional
view of a third scroll-type conpressor of the present invention. FlIGURE 4
Is a top view of a bearing nenber and its 20 peri pheral portions. Fl GURE

5 is a sectjopal view taken al on i n V-\/,of EILG Fi '

di agram i n ¥HETHRFEN 1 o ?ﬁeeﬁQ?ébﬁjqéiiy’ the oils ﬁ%‘fﬁﬁgﬁggégitﬁgng{row
view of a four []-t) t r Nty tq

DESCRI PTI o@ﬁﬁ#mﬂ%%%%e 1 e gnggﬂd:&\r?gdr}tdsgog#se{riﬁ )
present | v | g AOPLARW des CER Dk Dol Ve PYpdBK nfihalrdd erigiRee (0 Lhe

attached draw ng f1gures EMBODI MENT 1 FI GURE

1 shows a corpriess#rt (Llopfid $64108d noke APy ingErcLid -{1evel control ler
in accordance with the present invention. The conpressor (1) is included in
a refriger aplefofoHl af L0 CinE UktedfeR FEEdt IR Aleistiandd gh-Asdla  pressure
conpress a refrigerant gas (i.e., a conpression

result, the motor (9) requires a greater input current.

From such an input current increase, the oil-level
detection means (25) learns that there is an increase in
the o0il level. Without providing a special oil-level

10 detection means, the oil level can be detected. The oil

level can be controlled adequately with a simple structure.

BRIEF DESCRIPTION OF THE DRAWINGS
FIGURE 1 is a sectional view of a first scroll-type
compressor of the present invention.
15 FIGURE 2 is a sectional view of a second scroll-type
compressor of the present invention.
| FIGURE 3 is a sectional view of a third scroll-type
compressor of the present invention.
FIGURE 4 is a top view of a bearing member and its
20 peripheral portions.
FIGURE 5 is a sectional view taken along lines V-V of
FIG. 4.
FIGURE 6 is an arrow diagram in the direction of arrow
VI.
25 FIGURE 7 is a sectional view of a fourth scroll-type

compressor of the present invention.
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gas). The scroll-type conpressor (1) is housed in an encl osed casing (2).
The casing (2) accommpbdates a scroll nmechanism (3) and a drive nechani sm
(4). A suction pipe 15 (5) is connected to a sidewall central portion of
the casing (2) and a discharge pipe (6) is connected to a sidewall upper
portion thereof. The scroll nmechanism (3) has a fixed scroll (7) and a
revolution scroll (8 ( Ssi ' 0 drive
mechani sm (4) has a kgﬁgp&ﬂégbgn§Bg¥§§a§§§ﬁ§§?ﬁﬁ?@@§E¥H§5ﬁ5 or (9) is nmade
up of a stator ( ' ' [ f rt;i f: LN ' (2)
and a rotor (9b) roﬁ%ﬁy‘gn&og%oﬂs%{f% noq{ rgl%;lpg't%%ﬁa?;gtall)n%?&éoglr %rll‘%gﬁig‘%? (10)
runs throu t t dryl f

ext endi ng %m%aﬁsﬁ elf\éslc(%{)ll{}h ﬁn%e{:lﬁar% sl(n%%e?&(é; %omt%evv?g:tggé %tdhg I?P?é%
scroll (7) gisnfrgded by forming in front of an end plate (7a) a lap (7b) in
an involute fashion, the revolution scroll (8) is formed by formng in
front ©f an end plate (8a) a | ap (88BODEMENTI mvol ute 5 fashion. Wth
the front of the end plate (7a) of the fixed scroll (7) and the front of
the end pl ate (8H)GURE theshewolaltd¢omprsessdd ((19) dofaa sgreddh tytpeer, the
fixed scroll (7) and the revolution scroll (8) are disposed in vertical,
paral | el reimtlianigrg mn Thiel + gV ¢l omtrb e |iap acBigr dange with the

present invention. The compressor (1) is included in a
refrigerant circulation circuit of a refrigerator, to high-
10 pressure compress a refrigerant gas (i.e., a compression

gas).

The scroll-type compressor (1) is housed in an
enclosed casing (2). The casing (2) accommodates a scroll
mechanism (3) and a drive mechanism (4). A suction pipe

15 (5) is connected to a sidewall central portion of the
casing (2) and a discharge pipe (6) is connected to a

sidewall upper portion thereof.

The scroll mechanism (3) has a fixed scroll (7) and a
revolution scroll (8) to form a compression mechanism. The
20 drive mechanism (4) has a motor (9) and a crankshaft (10).
The motor (9) is made up of a stator (9a) fixed to an
interior surface portion of the casing (2) and a rotor (9b)
rotatably disposed in the stator (9a). The crankshaft (10)
runs through the center of the rotor (9b) to form a drive

25 shaft extending towards the scroll mechanism (3).
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10 engaged with each other. A side of the lap (7b) is in contact with a
side of the lap (8b) at plural points. Fornmed between such contact sections
is a conpression chanber (3a). Fornmed at the center of the end plate (7a)

of the 15 fixed scroll (7) is a refrigerant outlet end (7c) in

comuni cation with the conpression chanber (3a) as well as in connunication

\rIrMDLEt agolrjﬂog:l (%gﬁé%%al’é@%t%&%%a%%%l [2)% rall@ fféh)e&ﬁef)hf th?derrlll(dﬁ%ﬁ ate (7a)
20~ The T#xed SGFOLL £ ﬁf#éXPf’a) al 1die mtnpcadlmrdlwe to an

Interior surface portion of the casing (2). ted at the rear of the end
plate (8a) P{shien! e¥RE UfbPH1SEIGH | s618a11 S( @) sid ot drosdiB ity (fsbm g hira

bearing hole (8c) at the center thereof. ( 22) A stationary frame (11),
which is | ogpdet on éﬂeen@apl§téie(&i)tzhela[mvmml|:'ml acrigdolB)e is fixedly
di splaced in the center of the casing (2). The crankshaft (10) vertically
penetrates fashfoare ¥ith theofipbnt dRathegerd plgtle)(7alThef crlemkBivedd (10)
has a crank main shaft (10a) attached to the rotor (9b) of the notor (9)
and a coupl $egopl n(710shdothe cEnort ealf f tlven etk mda ke (BD) off t¥ee crankshaf t
(10). The coupllng pin (10bi is inserted, through a bearing é8e) |nto t he
beari ng hol eey8tytéent aerettolB) facing each other, the fixed scrol

(7) and the revolution scroll (8) are disposed in vertical,
parallel relationship. The lap (7b) and the lap (8b) are
10 engaged with each ofher. A side of the lap (7b) is in
contact with a side of the lap (8b) at plural points.
Formed between such contact sections is a compression

chamber {(3a).

Formed at the center of the end plate (7a) of the

15 fixed scroll (7) is a refrigerant outlet end (7c¢) in
communication with the compression chamber (3a) as well as
in communication with an upper space (2a) of the casing
(2). The fixed scroll (7) has a mount portion (7d)
dependent from a peripheral edge of the end plate (7a).

20 The fixed scroll (7) is fixed, at the mount portion (74),
to an interior surface portion of the casing (2). Mounted
at the rear of the end blate (8a) of the revoiution scroll
(8) is a scroll shaft (8d) with a bearing hole (8c) at the

center thereof.
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10 shaft (8d). Therefore the scroll shaft (8d) (the axis (02)) and the
crankshaft (10) are not co-axial. A peripheral portion of the frame (11) is
fixed to an interior surface porti-on of the casing (2). A peripheral upside
of the franme (11) and an underside of the mount 15 portion (7d) of the

fixed scroll (7) are joined together. The end plate (8a) of the revol ution

Il (8) i d id Lth ; (1 '
Soroll (8) 15 SubpSPEEAoBs ThorrPame 1) " hElnt ba pef Beerof ey hoet (1)
and the endsphat 5¢(8ak %Qvoly%&ohhgc&gi9'%hb9”1§C%Pk%di§)di§pf£?§hd m s
mechani sm not shown in the ftigure, ereby " the revolution scro ( noves

in a circul 8heOkBhi el LROYhCr @h3LHBI( 2Vt MTEESBEGAKERaFBE(1b)Ed sCTOll (7).
( 23) A suction chanber (14) 1s defined between the laps (7b, 8b) and

the mount peetit@Rally) pehetthatbsxeHeseramt (11) tReaugH Hebexrihg frane
(11) is a balancer (10c) of the crankshaft (10). 5 A | ubricant
reserveir (Rap)for Theocragkahbibr (cant hak) ai sranknmediat shhetbOloain of a
| ower space (2b) of the casing (2). An oil feed passage (not shown) is
f or med ext eatitaghedr togitheheotpankebaf of ( the. mdhos (9) smédapassphengxt ends
fromthe lower end of the crankshaft (10) to the upger end 10 of the
coupl i ng pi pip1ddpb) IHéE-censereddfobmt hbecashkshbli of the crankshaft
(10). The coupling pin (iOb) is inserted, through a
bearing (8e), into the bearing hole (8c) of the scroll
10 shaft (8d). Therefore the scroll shaft (8d) (the axis

{02)) and the crankshaft (10) are not co-axial.

A peripheral portion of the frame (11) is fixed to an
interior surface portion of the casing (2). A peripheral
upside of the frame (11) and an underside of the mount

15 portion (7d) of the fixed scroll (7) are joined together.
The end plate (8a) of the revolution scroll (8) is mounted
on an upside of the frame (11) and the revolution scroll

(8) is supported by the frame (11).

Mounted between the frame (11) and the end plate (8a)
20 of the revolution scroll (8) is an Oldham’s mechanism, not
shown in the figure, whereby the revolution scroll (8)
moves in a circular orbit without rotating, with respect to

the fixed scroll (7).
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(10) is soaked in the lubricant (L) stored in the reservoir (2c). A
centrifugal punp (10d) is nounted at the | ower end of the crankshaft (10).
As the crankshaft (10) rotates, 15 the centrifugal punp (10d) operates,
and the lubricant (L) is supplied via the oil feed passage to the bearings
(8e, 12) and to the scroll nechanism (3). An advantage of the first

mbodi ment i b t takeout pj 15

Crvort oo isvarh ‘S5 EESRARHERER, CLRE {434o4is SuiBRERRL AP AL o

. o d tlet
B B L e s

outlet end (}$a),1.88at08 POLoWabHe fPahé (1Ef is a WOMEBLULALI®E Wi h the
suction chanmber (14) via the casing (2) and the nmount portion (7d) of the

fixed scrol thé7¢radkenapte{rend (15b), on the other hand, is in
communi cation with the | ower space (2b) of the casing (2) via a portion 5
of the casing (2) under the notor (9). The position of the inlet end (15b)

(15b) Ps T ocat ectsPHGH 1%9‘8%&8%% helF of B S (b oSt Mooy Batt s fher
wor ds, uhen Lhgel 848! 207 chUCRbbbERCEPta (Hnd? spadd oS8 18k tHife | 4d81fEN

reservoir (ﬁc) goes up to
(2). An oil feed passage (not shown) is formed extending

through the crankshaft (10). This o0il feed passage extends
from the lower end of the crankshaft (10) to the upper end
10 of the coupling pin (10a). The lower end of the crankshaft
(10) is soaked in the lubricant (L) stored in the reservoir

(2c).

A centrifugal pump (10d) is mounted at the lower end
of the crankshaft (10). As the crankshaft (10) rotates,
15 the centrifugal pump (10d) operates, and the lubricant (L)}
is supplied via the oil feed passage to the bearings (8e,

12) and to the scroll mechanism (3).

An advantage of the first embodiment is a lubricant
takeout pipe (15) that is connected to an exterior sidewall

20 portion of the casing (2).

The lubricant takeout pipe (15) extends vertically.
The lubricant takeout pipe (15) has an outlet end (15a)
(i.e., the upper end) and an inlet end (15b) (the lower

end). The outlet end (15a), on the one hand, is in
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close to the |lower end of the rotor (9b) indicated by imaginary |line L2 of
FIG 1 (hereinafter called the high- limt point), the inlet end (15b) of
the lubricant takeout pipe (15) beconmes flush with the | evel of the

| ubricant 15 (L). An oil-level lowering neans (26) acting as a

di scharge nmechani sm (27) of the present invention is inplemented by the

| ubri K . Di . h J , | ubr . - A
passage. ( 16SOTBIEPA T LR (S A 1 SHARD S 1o e %6 Tl BRI, o
the casing () faekto dbe L ULEAN (RPPISOIi Fahol® i 0 25 to pass

through the nount portion fixed scroll (7) and a periphera
portion of 4 {fPee 4&&)«1&@ on e JRE rSRACE i(ah Yominit i it (2)
is provided with a dem ster (17) for collecting a lubricant (L) flowing in
the | ubricantti egioy exowdrsspdiee (() Hherrpasadingh (@) tia scpadtiompe

conpressor (1) is 5 expl ai ned. When the notor (9) is activated to rotate
t he crenkshaf ttfd Qasime (2yohndéontlsemmtor &9)ywves in a circular orbit
wi thout rotating, with respect to the fixed scroll (7). 10 A

refrigerant is first introduced through the suction pipe (5) into the
casing (2). The fﬁgrﬂégqf{%ntg ntﬁ@sfﬁfét end (15b) of the lubricant

takeout pipe (15) is described in detail. The inlet end
(15b) is located slightly below the rotor (9b) of the motor
(9). In other words, when the level of the lubricant (L)
10 stored in the lubricant reservoir (2¢) goes up to a point
close to the lower end of the rotor (9b) indicated by
imaginary line L2 of FIG. 1 (hereinafter called the high-
limit point), the inlet end {(15b) of the lubricant takeout
pipe (15) becomes flush with the level of the lubricant
15 (L). An oil-level lowering means (26) acting as a
discharge mechanism (27) of the present invention is

implemented by the lubricant takeout pipe (15).

As shown in FIG. 1, a lubricant-recovery passage (16)
for bringing a lubricant reaching the upper space (2a) of
20 the casing (2) Back to the lubricant reservoir (2¢) is
formed so as to pass through the mount portion (7d) of the
fixed scroll (7) and a peripheral portion of the frame

(11).
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t hrough the suction chanber (14) to reach the conpression chanber (3a) of
both the scrolls (7, 8) where the refrigerant is conpressed. The
refrigerant is discharged 15 froma refrigerant outlet end (7c) of the
fixed scroll (7) to, via the upper space (2a) of the casing (2), the

di scharge pipe (6) out of which the refrigerant is discharged to a

refrigerant ci ycfﬂezatd opnerci pgéjci_z%.(gj,regogﬁ %ht'ée c%%[gig?i)oqsogg,(r?ﬁiig%t a

| ubricant (L) is supplied earing 8¢é) e scrol

mechani sm (g)vy, il ddies LG 0PT1OpdH | o JPRE 11355 309l 1A%t IARNKHIRM el 0)

The advant age of e presen iment 1s denonstrated when the | evel of

the lubricaif €ile BIWFEhAf-kedNery pdisdgbri@dnt reservoir (2c) goes up.

This is explained below. Under the normal running conditions the |evel of
the lubricant (L) stored in the lubricant reservoir (2c) is in 5 l'i ne
with imaginary Iine L1 of FIG 1. However, when the conpressor é} has been
put out of servitRe fReATIRR of nthe SeTkh RS CPRTEFSATs (H)k %/ to "fall
asl eep”. Addit'onaJ%y, when the conpressor (1) is run under humd
atnnsdﬁere 1%hs, a liquid refrigerant 10 returns to the conpressor
(1) to be mxed with the lubricant (L) stored in the lubricant reservoir
(2c). As aresult, the level of the lubricant (L) noves up to near the
When the motor (9) is activated to rotate the
crankshaft (10), the revolution scroll (8) moves in a
circular orbit without rotating, with respect to the fixed

scroll (7).

10 A refrigerant is first introduced through the suction
pipe (5) into the casing (2). The refrigerant then passes
through the suction chamber (14) to reach the compression
chamber (3a) of both the scrolls (7, 8) where the
refrigerant is compressed. The refrigerant is discharged

15 from a refrigerant outlet end (7c) of the fixed scroll (7)
to, via the upper space (2a) of the casing (2), the
discharge pipe (6) out of which the refrigerant is
discharged to a refrigerant circulation circuit. During
the compression opefation a lubricant (L) is supplied to

20 each bearing (12, 8e) and to the scroll mechanism (3), via

the foregoing oil feed passage of the crankshaft (10).

The advantage of the present embodiment is

demonstrated when the level of the lubricant (L) stored in
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| ower end of the rotor (9b) of the notor (9). If the oil |evel goes beyond
the high-limt point indicated by 15 imaginary line L2 of FIG 1, then
the inlet end (15b) of the lubricant takeout pipe (15) becones ready for
accepting an excess |ubricant. The suction chanber (14) in comunication
with the outlet end (15a) of the lubricant takeout pipe (15) is in a 20

i oh g iyge AUESAULG ALIAene. (G Ry Gom TRYS! ¥ eRpTRYagENt by the

revol ution he suct1on isin alowpressure state
in conparigQidMth the Iower space (2b) of the casing (2) in comunication
with the inlet end (15b) of the lubricant takeout pipe (15). ( 27 )
Because of such a difference in pressure between the chanber (14) and the
space (2b), part of the lubricant (L) (i.e., .a surfaﬁg éubricg%t) fl ows

r :

into the | ubricdfdqrakduuqringe (1B ia% copddtdons _ EXedugt. e 5
Suct i on chaber Qe (ol 1V i ey O I58Btat 57 0 Ehd 220 iigditant
from the camiiedbidh BEETERY s IV Bindioe bipe (6), via 10 the
refrigerant outlet end (7c) and the upper space (2a). To sumup, of the
| ubricant (L) stored in the lubricant reservoir (2c) an excess | ubricant
automatically However, when the compressor (1) has been put out of
service for a long time, a liquid refrigerant is likely to
"fall asleep™. Additionally, when the compressor (1) is
run under humid atmosphere conditions, a liquid refrigerant
10 returns to the compressor (1) to be mixed with the
lubricant (L) stored in the lubricant reservoir (2c). As a
result, the level of the lubricant (L) moves up to near the
lower end of the rotor (9b) of the motor (9). If the oil
level goes beyond the high-limit point indicated by
15 imaginary line L2 of FIG. 1, then the inlet end (15b) of

the lubricant takeout pipe (15) becomes ready for accepting

an excess lubricant.

The suction chamber (14) in communication with the
outlet end (15a) of the lubricant takeout pipe (15) is in a
20 high negative pressure atmosphere resulting from revolution
movement by the revolution scroll (8). The suction chamber
(14) is in a low pressure state in comparison with the
lower space (2b) of the casing (2) in communication with

the inlet end (15b) of the lubricant takeout pipe (15).
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flows into the inlet end (15b) of the lubricant takeout pipe (15) and is

di scharged into a refrigerant circul ation 15 circuit of the
refrigerator. The level of the lubricant (L) of the lubricant reservoir
(2c) is lowered accordingly. The repetition of such operations prevents the
| evel of the lubricant (L) stored in the lubricant reservoir (2c) from

goi ng beyond t hey| e ), Of i gﬁm%gg B (15a).
Accordi ngly theei?éeg\:;éel? %fgfhée&%gb%iézﬁél (AL élsﬁ-ﬁ.'eb:ﬁe%%turg desi reél poiﬁbﬁt. _
Particul arl yh{et Ne147Sen O thET S HEE AP, Pkt N GARE 1ot [l pvel is
just a transition phenonenon created by, for exanple, refrigerant

contam nati . e(, 28 gurfad@elghPiCante Pidwd eMelo cie hanaddard | ed to fall
within a predeternm ned range by tenporarily discharging an excess | ubricant

to a refrigededuti pCpeal(ldn Lndcelimbtup theretraggr.at dtheggoes in the
stabl e running conditions. 5 Since the lubricant level will not go
beyondsa predettcantedlpoiat supil Sedprewamt she hanbarismnof ttdkeartankigmft (10)
that is soaked in the lubricant (L) fromincreasing and the rotor (9b) is
not soaked {h51htol thei santi¢n)chamsber r€b4)t Hithithe tdampngasiemt (L) is
10 no | onger a cause of producing resistance against the rotation of the
crankshaft ¢ueyabhentdf theorefobgeramt. ekite alyipiranto Wekepis he rotati on of

t he crankshaft (10) . .
discharged, along with a high-pressure refrigerant, from

the compression chamber (3a) to the discharge pipe (6), via

10 the refrigerant outlet end (7c) and the upper space (2a).

To sum up, of the lubricant (L)} stored in the
lubricant reservoir (2c) an excess lubricant automatically
flows into the inlet end (15b) of the lubricant takeout
pipe (15) and is discharged into a refrigerant circulation

15 circuit of the refrigerator. The level of the lubricant

(L) of the lubricant reservoir (2¢) is lowered accordingly.

The repetition of such operafions prevents the level
of the lubricant (L) stored in the lubricant reservoir (2c)
from going beyond the inlet end (15b) of the lubricant

20 takeout pipe {(15a). Accordingly the level of the lubricant

(L) is kept at a desired point.

Particularly for the case of refrigerators, an
increase in the o0il level is just a transition phenomenon

created by, for example, refrigerant contamination.
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constant becones unnecessary. Neither the crankshaft (10) nor the rotor
(9b) stirs 15 the lubricant (L). The increase in the oil tenperature can be
suppressed, so that the increase in the tenperature in the entire interior
space of the casing (2) can be suppressed. Therefore the drop in the
conpression efficiency becones avoidable 20

EMBODI MENT, ﬁgg{g%%' @ﬂ]{eng\ﬁlt ﬁ?eﬁe? Q%Sﬁf‘rb%lé’&pt@i e dw ek oRda

preferred E i ment resen Pnvention The second

embodi ment , dbhEEEInthAM FAReL! b3 tEHBOPAREN) ANséhdtefngl 4k corvbshayou

arrangenen t he ubrlcan takeout pipe (15) is used. Wth the exception

of such a hﬁﬁ?@%aﬁ%r%69§”?8¥r1 Beafecendcerhodbnesiresi® untitlephecal in
organi zation with the first enbodiment. Accordingly the description will be

made only eBrgighratbaygdesaiharpenenabdé rhenindrcoaditiaksout pipe (15).
As illustrated in FIG 2, the outlet end (15a) of the |ubricant takeout
pi pe (15) in the scroll-type conpressor 10 (1) in accordance with the

second enbodine t he u n pe. . ( fegsuction pipe
(5) hds, at its &Bﬁﬁeé oﬂ“&F ﬁaP%e Bjugg%? ng gﬁtg% (?5) a choked
section (5§}é@ékgr i3 18 tnn%hlg'?ggbghtgckhggaﬁéaaokoﬂhepressure
creation section ecaus the i sion of
crankshaft (10) that is soaked in the lubricant (L) from
increasing and the rotor (9b) is not soaked in the
lubricant (L). As a result of this, the lubricant (L) is
10 no longer a cause of producing resistance against the
rotation of the crankshaft (10) and the rotor {(9b), and
extra input to keep the rotation of the crankshaft (10)

constant becomes unnecessary.

Neither the crankshaft (10) nor the rotor (9b) stirs
15 the lubricant (L). The increase in the oil temperature can
be suppressed, so that the increase in the temperature in
the entire interior space of the casing (2) can be
suppressed. Therefore the drop in the compression

efficiency becomes avoidable.

20 EMBODIMENT 2
Referring now to FIG. 2, therein is explained a second

preferred embodiment of the present invention.
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15 choked section (5a), the velocity of a sucked refrigerant is

I ncreased thereby creating a | ow pressure section. As in the first

enbodi ment, the inlet end (15b) of the lubricant takeout pipe (15) is, at a
position slightly below the rotor (9b) of the notor (9), connected to the
20 | ower space (2b) of the casing (2). |In this may, the oil- level

I ' ' d f th
nven ?&”?2”?mﬁfﬁ%m‘%‘%ééﬂﬁyeaﬂﬁé‘df*h%ﬁ?iéﬂﬁ?r%‘éou o TR0t (e second
i sohar god PEP3TpentcRt Hhabig RECEPPRERUORE LOmEgRAIE M o g

2), noves UpyhPidaR@l BhkBEAL ﬁbﬁer@iéﬁ £89bhcOd . t e tRt Ofie (Sdcdptiorndri f
the oil |evel goes beyond the high-limt point (line L2), then the

| ubricant (bhchagegsayouthartrahgemend, (1h8) setohbeembibdimeamt 1akeout pipe
(15). The pressure of the choked section (5a) of the suction pipe (5)
decreases asdeheivelotnt prghnibetiohrwgehadhelPirsti embedbesent. Accordingly
t he choked section (5a) goes into a | ower pressure state in conparison with
the |ower spacer@2bplpf thhedeasrhgt(ahp whltobeumadatonhy wuhsudlke &nl et end
(15b) of the lubricant takeout pipe (15 Due to such a difference in
pressure belagentt herensreanseefi she(bu ripantstakeent piper (3plee (2b),
which is to say, due to the so-called

As illustrated in FIG. 2, the outlet end (15a) of the
lubricant takeout pipe (15) in the scroll-type compressor
10 (1) in accordance with the second embodiment, is connected
to the suction pipe (5). The suction pipe (5) has, at its
connection with the lubricant takeout'pipe {15), a choked
section (S5a) with a smaller inner diameter acting as a low-
pressure creation section. Because of the provision of the
15 choked section (5a), the velocity of a sucked refrigerant

is increased thereby creating a low-pressure section.

As in the first embodiment, the inlet end (15b) of the
lubricant takeout pipe {15) is, at a position slightly
below the rotor (9b) of the motor (9), connected to the

20 lower space (2b) of the casing (2). In this way, the oil-
level lowering means (26) acting as a discharging mechanism
(27) of the present invention is implemented by the

lubricant takeout pipe (15) of the second embodiment.
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I njector effect, part of the lubricant (L) of the lubricant reservoir (2c)
begins flowng into the lubricant takeout pipe (15). Then the lubricant (L)
clinbs up the lubricant takeout pipe (15) and is supplied in the formof a
fine 20 spray to the suction pipe (5 fromthe outlet end (15a).
Thereafter, this lubricant (L) together with a refrigerant I's introduced

into the casing ng. pa fLpPPeg ation of
the refrigerant, ﬁg% ﬁsg grééﬁgtdw§¢§%%ﬁ%% arge pI pe % ; together with a
(31) h|g@l§5§§§§ég igfékﬁeggﬂgd via the suction chanber (14), the

conpr essi on chanber e refrrgerant outlet end (7c), and the upper

space (2a). Because of the repetition of such operatrons the 5 pr esent
i nvention prevents input |oss due to an excess o | evel and th d op in
conpr essi on ef fi &t ehB§ HﬁeetoogntB?I1?%5%%@%fuf% h%t%% '3 A

Lg' Lﬂkf’ﬁgf Eé%i?aﬁﬂ%’" 8”5?%9%9F%i?hﬁﬁ?eﬂt?hgvﬁﬁ%fn%%ﬁht RoRSL o 'nSi o
0

except F anorﬁéu%% b PrhareBEL' BRES Tho TRt PR hFenll e

or gani zat | opy ghéﬂetfxérihb%?cantei‘ﬂ?dfﬁé‘é toTPﬁéeIﬁ’I@to&lch H?Qb) of

nndrfrcatrons ma
the lubricant takeout pipe (15).

The pressure of the choked section (5a) of the suction

pipe (5) decreases as the velocity of the refrigerant

10 increases. Accordingly the choked section (5a) goes into a
lower pressure state in comparison with the lower space
(2b) of the casing (2) in communication with the inlet end
(15b) of the lubricant takeout pipe (15). Due to such a
difference in pressure between the choked section (5a) and

15 the lower space (2b), which is to say, due to the so-called
injector effect, part of the lubricant (L) of the lubricant
reservoir (2c¢) begins flowing into the lubricant takeout
pipe (15). Then the lubricant (L) climbs up the lubricant
takeout pipe (15) and is supplied in the form of a fine

20 spray to the suction pipe (5) from the outlet end (15a).

Thereafter, this lubricant (L) together with a
refrigerant 1is introduced into the casing (2), and part of
which, with the compression operation of the refrigerant,

is discharged to the discharge pipe (6) together with a
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descri bed

scroll-typ
end of the
di spl acene
whi ch a pu

[ Lhe pUTRGASING JZ0R) AL il Oakesal Chhenc ARSI (1de)  The

trochoi d pu performs ( prédeterm ned punp operations as the

inpel ler (290 JdoMpAids1dd b a0 % ), NenRUFR r¢agleRant2 @Rk et @nlgeari ng
e) for supporting the Iower end of the crankshaft (10). Defined

menber (20
between th
f or egoi ng

trochoid p
passage (2
opens at o
(20e)5'The
| ocat €d be
| ubri cant

of the rot

15

20

here. Referring nowto FIG 3, thereinis illustrated the

e conpressor (1) of the third enbodi nent. Provided at the | ower

crankshaft (10) is a 20 trochoid punp (20) (i.e., a

nt punp). The trochoid punp (20) includes a punp casing (20b)

in

np chanber (20a) is forned and an inpeller (20c) which is housed

g 793r idid e aip ded0paed (1239 .5 punp casing (20b) is the
punp chanber (20a). A suction passage (20d) is fornmed in the

unp (20), penetrating the bearing nmenber (20e). As the suction
0d) gqQes u it,inclines outwardly. The suctiqn_passage (20d)
ne eng3 s%fﬁ;lﬁhﬂﬂnﬁﬂﬁ§ﬁiﬁggr8fléuCh QRECRS 0P ?ﬁ@ beari ng

R T A LI R TS g g

or

Gl GO o] R e T Ry R e ATl ove

temperature increase.

EMBODIMENT 3
A third preferred embodiment of the present invention

is now explained by making reference to FIG. 3.

In the third embodiment, the lower end of the
crankshaft (10) and its peripheral portions are modified.
With the exception of such modification, the third
embodiment is identical in organization with the first
embodiment. Therefore only the modifications made will be

described here.

Referring now to FIG. 3, therein is illustrated the
scroll-type compressor (1) of the third embodiment.
Provided at the lower end of the crankshaft (10) is a
trochoid pump (20) (i.e., a displacement pump). The
trochoid pump (20) includes a pump césing {20b) in which a
pump chamber (20a) is formed and an impeller (20c¢) which is
hqused in the pump casing (20b) and which rotates with the

crankshaft (10). The trochoid pump (20) performs
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into the inlet end of the suction passage (20d). A coupling pipe (15c) is
connected between the |ubricant takeout pipe (15 and the trochoid punp
(20). In this way, the oil-level |owering neans (26) acting as a 20

di scharge nechanism (27) is inplenmented by the trochoid punp (20) and the
| ubri cant takeout pipe (15). How in the third enbodi nent a lubricant is

di sch d f th
cgﬁgrggggr égigéﬁ%9+£%§ Ier8%23£%§ l?% tro m%‘pd#§ﬁ. ‘?élfgtgted ?n
t he punp Chﬁ&@@feézoaﬂo@Xté@eaﬁéﬁgkéﬁ@fﬁuéﬂinasﬂﬁé”6%55V1ﬁkfdlhéhrlng

introduced at the inlet end of the suction passage 5 (20d), is

di scharged hombée €208) i PerPsRSpEAbLug the SLbe® &id WAt itie dinitsiveft of
the lubricant (L) inline with line L1 of FIG 3 may go up to near the

| ower end of{10he rpédinédbdediedhetiiotvearx g hoashese (H0d) quid thed ri ger ant
contamnation. If the oil |level goes beyond 10 the high-limt point (line
L2 of &1 G Bumppeasiong (26b)ubsi that fétegdingwspumy cchidmbaml €20a&hd of t he
suction passage (20d). The lubricant (L) then flows into the |ubricant

t akeout pipe (15) via the punp chanber (20a) and the coupling pipe (15c).

15 Ther SRTLGEr1 0 bURLLEENt264) £41FOmdp fdCdelDE) SAME14 FRy!

pi pe (15) and is supplie e suction ch
{20), penetrating the bearing member {(20e). As the suction

passage (20d) goes up, it inclines outwardly. The suction
passage (20d) opens at one end near the upper-end square

10 section of the bearing (20e}.

The upper end of the suction passage (20d) acting as
an inlet end is located below the rotor (9b) of the motor
(9). When the level of the lubricant (L) of the lubricant
reservoir (2c) goes up to near the lower end of the rotor
15 (9b) (i.e., line L2 of FIG. 3), the lubricant (L) flows

into the inlet end of the suction passage (20d).

A coupling pipe (15¢) is connected between the
lubricant takeout pipe (15) and the trochoid pump (206). In
this way, the oil-level lowering means (26) acting as a
20 discharge mechanism (27) is implemented by the trochoid

pump (20) and the lubricant takeout pipe (15).

How in the third embodiment a lubricant is discharged

is explained below.
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(14) fromthe outlet end (15a) of the lubricant takeout pipe (15). Then the
| ubricant (L), with the conpression operation of a refrigerant, is

di scharged to the discharge 20 pi pe (6) together with a high-pressure
refrigerant, by way of the refrigerant outlet end (7c) and the upper space
(2a). Because of the repetition of such operations the present invention

prevents input !Ig)ss. due%ée) (?Igi‘g%lc%sefsr%)tiej n (o§34t}he cdmﬁn\éeéssa&d (tﬂe G{Lp in

conpr essi on eff|é$%H%§ eratufe” increase. |1 n dccordance
with the pr ; ' Ve pdmsh | Oy it e
operation oﬁfﬁlﬁggﬁ%ﬁrﬁaf Eﬁ%u%p&ikg%}@ I:/&{I?pch ensﬁ%e?btéléa}fedtjhlgpﬁé-gl evel
s | owered The | shies, |- &bl | | el tg ol .

MODI FI CATI Wu@hfﬁhﬁ%k é%ﬁmr%% i cat |lf)§rzd%ifa@t eﬂt'hiwr d er}lb%g{i]r%rant usi ng
the trochoighprap {2hodhéddbet daseribpst ket dver he suctionlPassage

nodi fication is intended to prevent a falling lubricant (L) towards the
| ubri cant resedypiis(@r3chard® €astig dd)pDing pirsd -(18e) | ubricant (L)
flowng with a refrigerant that circles in the casing (2), fromentering
t he punp chanber (20a) of the trochoid punp (20). 15 The trochoid

pump (20) i's ori ghnglly provided &0, dRENALAS e YRS MULFANLS M the

line with line L1 of FIG. 3 may go up to near the lower end
of the rotor (9b) of the motor (9) because of liquid
refrigerant contamination. If the oil level goes beyond

10 the high-limit point {(line L2 of FIG. 3), part of the
lubricant (L) flows into the inlet end of the suction
passage (20d). The lubricant (L) then flows into the
lubricant takeout pipe (15) via the pump chamber (20a) and

the coupling pipe (15c¢).

15 Thereafter the lubricant (L) climbs up the lubricant
takeout pipe (15) and is supplied to the suction chamber
{14) from the outlet end (15a) of the lubricant takeout
pipe (15). Then the lubricant (L), with the compression
operation of a refrigerant, is discharged to the discharge

20 pipe (8) together with a high-pressure refrigerant, by way
of the refrigerant outlet end (7c) and the upper space

(2a).

Because of the repetition of such operations the

present invention prevents input loss due to an excess oil-
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(2c) of the casing (2). If, however, a lubricant (L) on the way back to the
| ubricant reservoir (2c) or a lubricant (L) flowng in the casing (2) is
di scharged outside, then 20 the lubricant reservoir (2c) will be short
of lubricant. As a result, the oil |evel becones too |ow. This may produce
the problemthat the scroll nechanism (3) is not lubricated snoothly. 35

To prevent the occurrence,of the above-nofed b|.e 1 four
strhctures BAEebr oo e vite - U SRR THEr ALl M, Xd B 2o
Bef ore Starﬁééﬁ?éﬁfﬁié?kﬁgréggée four structures, how 5 t he bearing

menber (20e e suction passage (20d) is forned is expl ai ned.
FIGURE 4 is a top plan view showi ng the bearing nenber (20e) and its
peripheries. FIGURE 5 is_a sectional view taken along lines V-V of FIG 4.
As seen from FI G acepmdanmce with hehear¢sRPphetthadimany, e Likubul ar

beari ng bod 20e and three fixed. | egs (20eB, 20eB, 20eB).. These three

fi xed Igegs %l‘?é)%% f%oje@',ve%‘iBl?Y Et)b(%c%’ds%ﬂa 18R RGraeen e‘%feg{be rgAHY Y rom
a peripheral sur of. the bearin od 20e nd are fixed to . interior
surf ac [MN??%%SEg$?15Whl$%ee%%%?%€ Egﬁgtéh9\ {Eﬁf 1% (5T s for med
t hrough t he_beari od eA) . The. crank f 0).4S 1 r Lofo the
boar oy hot SNeERAPELES TR FR A colilF) SHED POl do1d W11 % dVBF il Ot

MODIFICATION OF EMBODIMENT 3
A modification of the third embodiment using the

trochoid pump (20) will be described below.

10 This modification is intended to prevent a falling
lubricant (L) towards the lubricant reservoir (2¢) in the
casing (2) or a mist-like lubricant (L) flowing with a
refrigerant that circles in the casing (2), from entering

the pump chamber (20a) of the trochoid pump (20).

15 The trochoid pump (20) is originally provided to
discharge an excess lubricant from the lubricant reservoir
(2c) of the casing (2). If, however, a lubricant (L) on
the way back to the lubricant reservoir {(2c¢) or a lubricant
(L) flowing in the casing (2) is discharged outside, then

20 the lubricant reservoir (2c¢) will be short of lubricant.
As a result, the oil level becomes too low. This may
produce the problem that the scroll mechanism (3) is not

lubricated smoothly.
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Provi ded between the underside of the bearing nenber (20e) and the punp
casing (20b) is a spacer (30). The punp 20 chanber (20) is formed within
t he punp casing (20b). The foregoing prevention neans for preventing the
trochoid punp (20) fromdischarging a falling lubricant (L) or a flow ng

| ubricant in the casing (2) are explained in detail. The scroll-type

conpr essor (1)dt§p€§§$%€?dt$€ 38 rre égl+ e At antproiépduced

fromthe sucti COURT &Ff ¢ w se (arrow A) within the

casing (2)y ?”Poif@wiﬂ&rfSEf-aEErhétbPééogf'&eﬁ’réﬁﬁébd hey sicid spechasder (14)
of the scro mechanism (3), and a mst-like 5 | ubricant (L) flows with

the refrigghantisbRbrgerab8RahNshhe2ensi ng (2). PREVENTION MEANS 1 A first
prevention neans is described. As shown in FIG 5, the first prevention

nmeans is fornmed by a flange 10 (20eD) of the bearing nenber (20e). The

fl 20eD di t dl t f th

bear i ng. member B2B0FS THAr FEARGReRSbLRy TFLPEs e el | S ara bR SR BER, g
nmb 20¢) . th : b t

wth 8 orober beaPIRE mERBEE; (PREX FRHEsE e SE RLor Bafrakerrroayc | o

The suctiop <P 0 vertical section (20dA) mhlch vertically
ext ends th%ougﬁéggg géag%ﬁgggggg'

FIGURE 4 is a top plan view showing the bearing member

(20e) and its peripheries. FIGURE 5 1s a sectional view
taken along lines V-V of FIG. 4. -As seen from FIGS. 4 and

10 5, the bearing member (20e) has a tubular bearing body
(20eA) and three fixed legs (20eB, 20eB, 20eB). These
three fixed legs (20eB, 20eB, 20eB), spaced at 120 degrees,
extend radially from a peripheral surface of the bearing
body (20eA) and are fixed to interior surface portions of

15 the casing (20). A bering hole (20eC) is formed through
the bearing body (20eA). The crankshaft (10) is inserted
into the bearing hole (20eC) extending therethrough.
Provided between the underside of the bearing member (20e)
and the pump casing (20b) is a spacer (30). The pump

20 chamber (20) is formed within the pump casing (20b).

The foregoing prevention means for preventing the
trochoid pump (20) from discharging a falling lubricant (L)
or a flowing lubricant in the casing (2) are explained in

detail. The scroll-type compressor (1) is designed as
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(20e) and whose |lower end is connected, via the spacer (30), to the punp
chanber (20a), and a lateral section 20 (20dB) which extends in a

| ateral, outward direction fromthe upper end of the vertical section
(20dA). The lateral section (20dB) has an inlet end | ocated near and bel ow
the flange (20eD) of the bearing body (20eA). In other words, the flange

(29eD) ‘canapiesodbe (a3ehrigolhe! AEaludde bauprale SaRties, (2008). The

fl ange (20e constitutes a ricant-1nflow prevention nmeans (29) of the

present i”V?§§lOﬁloWQecBhﬁEQFciggﬁﬁﬁs@rg%ﬁ%ﬁﬁ &) |wi¥d Ganénd Ldashg ch 5

falls towards the lubricant reservoir (2c) after lubricating the scrol

mechani sm (82), f A8 €RberbngifELahfl £§ Al nbeSdudd (APEP) Lt duet Boet | on
passage (20d) (see dot-dash line arrow of FIG 5). That is, the trochoid

punp (20), enhybehellaheorevhé stérdhe medhiawhbst (3), simd eal mistiOliké he

| ubricant reservoir (2c) of the casing (2) reaches the inlet end of the

| at erab secltubni¢20tBlL)| fhewk2wbth Ftiie 5¢fr lfecdmt gdsatanciaxekss lmbri cant.
As a result, unnecessary discharge of the lubricant (L) can be prevented.
15 Beeondsingf 680t h prevention neans are explained. In these
prevention nmeans, the suction passage (20d) is fornmed in a different

| ocation and the positional relationship of

PREVENTION MEANS 1

A first prevention means is described. As shown In

FIG. 5, the first prevention means is formed by a flange
10 (20eD} of the bearing member (20e). The flange (20eD) is a

rim extending outwardly from an upper end portion of the
bearing member (20e). The flange (20eD) is formed all
around the bearing member (20e). In other words, the
bearing body (20eA) has an upper section with a greater

15 diameter than the remaining other sections thereof.

The suction passage (20d) has a vertical section
(20dA) which vertically extends through the bearing body
(20e) and whose lower end is connected, via the spacer
(30), to the pump chamber (20a), and a lateral section
20 (20dB) which extends in a lateral, outward direction from

the upper end of the vertical section (20dA).

The lateral section (20dB) has an inlet end located
near and below the flange (20eD) of the bearing body

{20eA). In other words, the flange (28eD) canopies the
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t he suction passage (20d) with the other nenbers is nodified. 20

PREVENTI ON MEANS 2 The second prevention neans is directed to the inlet end
of the suction passage (20d). Mre specifically, as shown in FIGS. 4 and 6,
the inlet end of the lateral section (20dB) of the suction passage (20d) is

| ocat ed next (38) to a counterclockmﬁse sidewall in FIG 4 in relation
to the Tixethiog dideld  ceopting: A Jdiee HP\CAiRC! | el SUatzleGodiy | ng
the drive operation, e C|rcu ar Iomlgf a refrigerant 5 I ntroduced

from the sucdn o i Hes () 1uBY Leddie- G381 W frdvdiitaeh aeadidl ,(29)0WHd e
fixed leg (20eB), into an upper flow that flows over the fixed |eg (20eB)

(arrow B ofpfddan®)imreheidower flow that flows under the fixed | eg (20eB)
(arrow C). As a result, there is little or no flow of the 10 refrigerant
around the inlet end of the lateral section (20dB) | ocat ed next to the

[ ed |2 (2020, i 04@%%%%@% St WL 2
e L AT o SR ST T 7 e
lubricant (L)p5f@4€fhé NehdesdMPri Cn?é’&héxﬁss%{ VLY, (fom Yntding the
lateral section (20dB) of the suction passage (20d) (see
dot-dash line arrow of FIG. 5). That is, the trochoid pump
(20), only when the level of the lubricant (L) .stored in
10 the lubricant reservoir (2c¢) of the casing (2) reaches the
inlet end of the lateral section (20dB) (line L2 of FIG.
5}, discharges an excess lubricant. As a result,
unnecessary discharge of the lubricant (L) can be

prevented.

15 Second to fourth prevention means are explained. In
these prevention means, the suction passage (20d) is formed
in a different location and the positional relationship of

the suction passage (20d) with the other members is

modified.

20 PREVENTION -MEANS 2
The second prevention means is directed to the inlet
end of the suction passage (20d). More specifically, as
shown in FIGS. 4 and 6, the inlet end of the lateral

section (20dB) of the suction passage (20d) is located next
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casing (2) reaches the inlet end of the lateral section (20dB) (line L2 of
FIG 5), discharges an excess lubricant. 20 As a result, unnecessary
di scharge of the lubricant (L) can be prevented. PREVENTI ON MEANS 3 The
third prevention neans relates to the formation | ocation of the suction
passage (20d). As shown in FIG 4, (39) t he suction passage (20d) is

formed suchyt Qanhh%e§\:':§.5'cQW1?@S §§g3w&29d1napﬁst g uCkbPAcPbRCCESnbaCe

each other across the center e casing (2). In other words, the
inlet end efxbhelat g2@lepyecti on (20dB) of the suction 5 passage (20d)
and the suction pipe (5) are spaced apart. As a result of such an
arrangenent that the suctlon plpe (5) is separated fromthe.inlet end of

casing (2). 11 onPeREUSSCETOHE B %%é}hégg'sﬁﬁr'caﬁrnéﬁ?% e PERE T BPant . i
Che. | ubr 4Rt Vel PrERatashiny t#’ﬁéeﬁ%lsﬁ% Bycdrvel rePSLbeBRhERe casing (2)
Unnecdesar BT Sonarte 2P REY GBFIaa P ?ﬁ?dfé%"éa’t??ﬁgc%%%ﬁ cg2doe (209
PREVENTI ONpMEANR 4 The ,f Qi aPreaeerliked Tegng2banyl r eat6dahoupber

flow that flows over.the fixed leg (20eB) (arrow B of FIG.

6) and a lower flow that flows under the fixed leg (20eB)

(arrow C). As a result, there is little or no flow of the

10 refrigerant around the inlet end of the lateral section

{20dB) located next to the fixed leg (20eB).

Accordingly a mist-like lubricant (L) that flows with
a refrigerant is controlled not to enter the suction
passage (20d). In other words, the fixed leg (20eB)

15 constitutes the lubricant-inflow prevention member (29).
The trochoid pump (20), only when the level of the
lubricant (L) stored in the lubricant reservoir (2c¢c) of the
casing (2) reaches the inlet end of the lateral section
(20dB) (line L2 of FIG. 5), discharges an excess lubricant.

20 As a result, unnecessary discharge of the lubricant (L) can

be prevented.

PREVENTION MEANS 3
The third prevention means relates to the formation

location of the suction passage (20d). As shown in FIG. 4,
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formation | ocation of the suction passage (20d). As represented by
imaginary line of FIG 4, the stator (9a) of 20 the notor (9) disposed
above the bearing nmenber (20e) has on its peripheral edge four notches (9c,
9c, 9c, 9c). Each notch (9c) works to bring a lubricant (L), which goes
down in the casing (2) after lubricating the scroll nechanisn1(3) back to

E?%lio d?FE‘eeté’(ﬁ’o" twés?%y Idf&#pﬁéreorme?fgfgﬁﬁ%% P Sgctigh'e 1
! ecovg%& % & UhP g{f %&%&5& %3}%% (53€ £ale: ae}l bk

| ubri cant - ssages ( I'n accor ance %E the fourth

preventi on gmass e Sonser N AN dladg2l@)al  39CHARH 30485 of Lhe

suction passage (20d) and a lubricant-recovery passage (31) are dlsposed at

ci rcunf er enffjal 1n1 d h s gy | ratiaderadin skicigonVq28dB)t be ithleelsuerdoaf t he
| ateral section (20dB) and the |ubricant-recovery passage (31) face each

other gn thaasdhge (204Rlarmt ran isuetdfod e peadis)g af2) sphdeidn@plare .dri ve
operation, a lubricant (L), which falls towards the |ubricant reservoir
(2c) fromthe scroll nmechanism (3) through the lubricating recovery passage

(31) opposite, (00 1e ey o8 Sl U5 | iloni B B8 bk, 10"

of FIG 4) 'piA}‘JSe a(g)esﬂ tseﬁﬂeat!e'“&)rﬁco%ptthe inlet end of the lateral
section (20dB), a mist-like lubricant (L), introduced into
the casing (2) from the suction pipe (5) together with a

10 refrigerant, is controlled not to énter the lateral section

(20dB). No lubricant other than the lubricant (L) stored
in the lubricant reservoir (2c) of the casing (2) is likely
to enter the lateral section (20dB) of the suction passage
(20d). Unnecessary discharge of the lubricant (L) can be

15 prevented.

PREVENTION MEANS 4
The fourth prevention means is direéted to the
formation location of the suction passage (20d). As
represented by imaginary line of FIG. 4, the stator (9a) of
20  the motor (9) disposed above the bearing member (20e) has
on its peripheral edge four notches (9c, 89c, 9c¢, 9c). Each
notch (9c¢) works to bring a lubricant (L), which goes down
in the casing {(2) after lubricating the scroll mechanism
(3), back to the lubricant reservoir (2c¢). The upper and

25 lower spaces of the motor (9) are connected together by the
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(L) is controlled not to flowinto the suction passage (20d) at the inlet
end of the lateral section (20dB). The trochoid punp (20), only when the

| evel of the lubricant 20 (L) stored in the lubricant reservoir (2c) of
the casing (2) reaches the inlet end of the lateral section (20dB) (line L2
of FIG 5), discharges an excess lubricant. As a result, unnecessary

di scharge qf,d{f&d ltfy’é,cgit?-{], @o), G} .be il 8¥aRedoridl) the 6§o@|§|§%hb%‘i!‘

above, the first to fou preventi on nmeans each prevent a falling

lubricant teMamdtdie |(GY, RNt IESYMOIForm?dhibeh canlh-pvkBgelybri cant that
flows with a refrigerant that circles in the casing (2), fromb5 entering

the punp chaseizds?2qa1 ,of3xt,hesat,r aahqid punp (20). Accordingly the scroll
mechani sm (3) can be lubricated snoothly, since it is assured that a
sufficient anount of l|ubricant is brought back to the lubricant reservoir

Loo 1 ow 1 compt AESTHAR < Adin PG QT GE 28 opraop: BERBEd Mt (20) of

cf fecti ve dRievdit Rhndtitng rsEid 8o o @O 3t $13 BUBRIER (ortro i

15 accomydsiigd (HHa N W REA SHNOWES FREsBEeARBY)CARLe tO the
disposed at circumferentially the same location. In other
words, the inlet end of the lateral section (20dB) and the

lubricant-recovery passage (31) face each other in the

10 radial direction of the casing (2).

During the drive operation, a lubricant (L), which
falls towards the lubricant reservoir (2c¢) from the scroll
mechanism (3) through the lubricating recovery passage (31)
opposite to the inlet end of the lateral section (20dB),

15 flows counterclockwise because a refrigergnt circles in the
casing (2) (arrow D of FIG. 4). As a result, the lubricant
(L) is controlled not to flow into the suction passage
{20d) at the inlet end.of the lateral section (20dB). The
trochoid pump (20), only when the level of the lubricant

20 (L) stored in the lubricant reservoir (2c) of the casing
(2) reaches the inlet end of the lateral section (20dB)
(line L2 of FIG. 5), discharges an excess lubricant. As a
result, unnecessary discharge of the lubricant (L) can be

prevented.
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first and second enbodi ments maki ng use of the difference in pressure

bet ween the chanbers. An L-shaped baffle plate (29) as a lubricant-inflow
prevention nenber, indicated by 20 dot-dash line in FIGS. 1 and 2, is
attached to an interior surface portion of the casing (2) near the inlet
end (15b) of the lubricant takeout pipe (15), to prevent a falling

nto the I ubr  caft ot SPEbbP BV oy e fES o (equntd RGRAL S "o
(15) may bkﬁeéﬂgaégghaﬁré@@n?agefé‘]?lln$pﬂﬁt%xtiéﬁh St vﬁaﬂ&at?rf‘sg in the first

to fourth prevention heans acconp ng relia Ie ol | vel control.

EMBODI NENTy o REESRE PEsBEVOLE B3O Jr fy iire TR0 S @ad NeLGws

present invention will be descri ures of the present

embodi mentwatg Qeﬁéfrb@@lr@@tetha'rbecﬁﬁépéé iypené s Bessor2) ) redmt he fourth
enbodinent is illustrated in FIG 7. Fornmed on the upper end of the

| ubrisant -¢eteveny phssSp@ap (dfambér a( 2ody i éainthe Ifrochagvt guany &2@)ion (21)
for holding a lubricant that has reached the upper space (2a) of the casing
(2) after Acbordinghy the scroll mechamism (3) .can |hbriwdantcawk&out pi pe
(22) is provided with an inlet end and an outlet end, the inlet end, on the
one hand, $ePathiy.caineei thtismesehedsthat e $QﬁﬁiQﬁﬁnterQNQ$y°§ectlon

(21) and the outlet end, on
lubricant is brought back to the lubricant reservoir (2c)

thereby preventing the level of the lubricant (L) from

10 becoming too low,

In comparison with a technique that uses the trochoid
pump (20) of FIG. 3 to lower the oil level, each prevention
means can provide more effective oil-level lowering
operations. More reliable oil-level control 1s

15 accomplished.

The above-described structure may be applicable to the
first and second embodiments making use of the difference
in pressure between the chambers. An L-shaped baffle plate
(29) as a lubricant-inflow prevention member, indicated by

20 dot-dash line in FIGS. 1 and 2, is attached to an interior
surface portion of the casing (2) near the inlet end (15b)
of the lubricant takeout pipe (15), to prevent a falling
lubricant or a flowing lubricant in the casing (2), from
being introduced into the lubricant takeout pipe (15). The

25 lubricant takeout pipe (15) may be located at the same
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t he ot her hand, being in conmunication with a refrigerant circulation
circuit. A solenoid valve (22a) as an open/close valve is included in the

| ubri cant takeout pipe (22). Wien the 20 sol enoid valve (22a) is closed,
a lubricant in the lubricant-recovery section (21) flows into the |ubricant
reservoir (2c) through the |ubricant-recovery passage (16). \Wen the

sol enoi d va%gstgéﬁazsiiso 8?§9Fﬁgi#gQﬁLC§igs%ntéhgoﬁppﬁiéﬁgf%égggﬂery

section (2& i'sTrntroduce W ( ressur t he

refrigeranﬁeg?ﬁcfbﬁt5990&5?§F§&£PYr@@¥a9iet?S%Lﬂg5éfa€%%ﬁﬁgf9Ut pi pe (22).

In this way, e ol l- leve I hg neans ) as a ricant-recovery
prevention nmechanism (28) is inplenented. 5 The conpressor (1) of
the fourth enbodinent is inverter-controlled, and the val ue of input
current to the notor (9) is detectEMBOINMENT ¢ht val ue detected is fed to a

controller (CC . The controller (CC) feedback-controls,input to the notor
(9) according tBefﬁéraBseepgdteu%FQnt71oa f9HFEB.e¥€°§h%eg? ?%ethﬁatures of

h mbodi h \ i rat i f.th | id 22
o coRtr ol PEASB) ™ REVEBRAPDI MerL( ey daSBorRPHl « SrthereRfrERs val aee 22
det ect ed. ﬁpggﬁﬁgegbﬁbggngt_ggg ﬁgggg?géﬁrhgggq has 15 a rel ease neans

orlr-lTeve ete .

(23) and a Cct’i on ‘neans

The scroll-type compressor (1) of the fourth
embodiment is illustrated in FIG. 7. Formed on the upper
end of the lubricant-recovery passage (16) is a lubricant-

10 recovery section (21) for holding a lubricant that has
reached the upper space {(2a) of the casing (2) after
lubricating the scroll mechanism (3). A lubricant takeout
pipe (22) is provided with an inlet end and an outlet end,
the inlet end, on the one hand, being in.communication with

15 the lubricant-recovery section (21) and the outlet end, on
the other hand, being in communication with a refrigerant

circulation circuit.

A solenoid valve (22a) as an open/close valve is
included in the lubricant takeout pipe (22). When the
20 solenoid valve (22a) is closed, a lubricant in the
1ﬁbricant—recovery section (21) flows into the lubricant
reservoir (2c¢) through the lubricant-recovery passage (16).
When the solenoid valve (22a) is opened, a lubricant in the

lubricant-recovery section (21) is introduced to the low-
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If a current value detected is bel ow a predeterm ned val ue, then the

rel ease neans (23) shuts the solenoid valve (22a). On the other hand, if a
current value detected is above the predeterm ned val ue, then the rel ease
means (23) opens the 20 sol enoid valve (22a). The oil-level detection
means (25) detects an increase in the oil |evel when a detected current

| b dth ' :
! Pvent Pon BEPUR 8aRf P oS Eha BE FLEASE) clEUREIl C hogee RELRY

arged TS now descri 44 en the

Conpressor?giiPéségﬁtggggﬁigﬁgeoﬁpepYEéu 29?.aﬁnkm%ﬁSCWHifﬂ%h@p@iied to

t he notor such a defected current value is fed to the

control | erJﬁé\?Qi- 1d0ereakt RbahBe (88N 58! detubRaheefbaskerpnt rol s, 5

based on the detected current value, Input to the notor (9) while

control I'i ngrthengobanatehyaiyn (283) 18 ihbeeheltédant takeout pipe (22).
When the level of the lubricant (L) isinline with line L1 of FIG 7

(i.e., the normal state), the area of the 10 crankshaft (10) sunk in the
| ubricant (L) is, negligible. Therefgre the cranksh : nrotate with
bei ng®i nposed | ¢8€ 88@8§F§ﬁ8€,?gﬁdogngpﬁpﬁ?uﬁgﬁr %?éé%ﬁ%%% %%tor (9) has a
value as low as_a giVv d cunr .ok ] tignenthe
sol enoi d véPVSrEEEafoﬁgrggigg'c%ﬁgegﬂ%y¥€%ggc8ﬁt%%#ﬁgr@?%£§#€mﬁgreupon a
| ubri cant hBtEPe(g) is detected. A current value detected is fed to

a controller (CC). The controller (CC) feedback-controls

input to the motor (9) according to the detected current

10 value.

As one of the features of the present embodiment, the
switching operation of the solenoid valve (22a) is
controlled by the controller (CC) according to the current
value detected. More specifically, the controller (CC) has

15 a release means (23) and an oil-level detection means (25).
If a current value detected is below a predetermined value,
then the release means (23) shuts the solenoid valve (22a).
On the other hand, if a current value detected is above the
predetermined value, then the release means (23) opens the

20 solenoid valve (22a). The oil-level detection means (25)
detects an increase in the oil level when a detected

current value goes beyond the predetermined current value.

How in the present invention a lubricant is discharged

is now described.

(44 )



| ubricant-recovery section (21) flows into the lubricant reservoir (2c)

t hrough the lubricant-recovery passage (16). This prevents the |evel of the
| ubricant (L) fromgoing too low, and this assures lubrication stability.
20 On the other hand, if the lubricant (L) is contamnated with a
liquid refrigerant, this causes the oil level (line L1 of FIG 7) to go up

he | f th cof th 9 | f L4 | I
further goos beJbRh [HG FORRETTHI Gl mtS (REHIEE 1O Bfettr oy v ¥t 45)°
th ft R fs | L
| nor onses. She TREL UM o b TRLEHE B HRE TGPl b g ind D

crankshaf to(df) s Subt L Pe AL EERL SIANEE POARAP LS [End AdHtLeds a Tesult,
o t

t he val ue I nput current to e notor (9) increases. In such a

situation, (¢, cophspbietet Gile OPSREr 1B SOt EUPI fedd Ak (A roEr eupon a

| ubricant 1n the lubricant-recovery section (21) is directed to the
circubati opagéfCoht thbr@egbctde tubrégantal@keolippt peo 1fhe m¢@ay) . (9¥his
prevents a lubricant in the lubricant-recovery section (21) from being
brought bagkile tbetroblingntheeselemoid (Vx)ve Th22abssf ofhe njubbricanhe
conpressor (1) caused by an increase in the oil level and the drop in the
conpr essi obalkké¢duti phpy €2R3¥ed by an increase in the oil 15 t enperat ure
can be prevented.

When the level of the lubricant (L) is in line with
line L1 of FIG. 7 (i.e., the normal state), the area of the
10 crankshaft (10) sunk in the lubricant (L) is negligible.
Therefore the crankshaft (10) can rotate with being imposed
less resistance, and an input current to the motor (9} has

a value as low as a given, rated current value.

In such a situation, the solenoid valve (22a) is
16 closed by the controller (CC), whereupon a lubricant in the
lubricant-recovery section (21) flows into the lubricant
reservoir (2c) through the lubricant-recovery passage (16).
This prevents the.level of the lubricant (L) from going too

low, and this assures lubrication stability.

20 On the other hand, if the lubricant (L) is
contaminated with a liquid refrigerant, this causes the oil
level (line L1 of FIG. 7) to go up to near the lower end of
the rotor (9b) of the motor (9). If the oil level further

goes beyond the high-l1imit point (line L2 of FIG. 7), then
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In accordance with the present enbodi nent, adjustnent of the oil level is
performed by making effective use of detected current values of input to
the notor used for feedback control. This elimnates the need for providing
a 20 dedi cated oil-1evel detection nmeans. The oil level is detected
indirectly in the present invention, thereby acconplishing reliable

oil -level \c}:gﬂt iragrlne%“c;[fh thed | TG SHMC MU SS: uhdd®) the E?‘g?a%@b%q.i et of the

present in as been described in the event of rigerating
CONPI ESSOT Sy, Ve 1(129“3@8&%%@5.' NYWRNtHH sHRY% A¢eRr agt itged in a
conpressor nounted on a different types of apparatus. 5 Furt her

the presenteidpiedid N (RY) bgdieRidds [ Ahd @ramnk shiaFtto (10D & ueTEse Ffates .
Each enbodi nent has been described in terns of a refrigerator with a single

scrol | -t ype g assdragadins tHavey afotdthiomr eganta iresaniti, ortheaywaiae of
applicable in a 10 refrigerator with plural conpressors in parallel
rel at imnshijmpdth cuaternt case;hea npltwral (2)y iofcreag@sessor s each havi ng

| ubri cant takeout pipes (15, 22) of the present invention are connected
together in parallel relationship and oil-level control of each of the

conpressors can ¢ Jp.y ACCONP 4889 11 G Ner YWHd KSR dLERA

differential pressure
solenoid valve (22a), whereupon a lubricant in the
lubricant-recovery section (21) is directed to the
circulation circuit through the lubricant takeout pipe

10 (22). This prevents a.lubricant in the lubricant-recovery

section (21) from being brought back to the lubricant
reservoir (2c). The loss of input to the compressor (1)
caused by an increase in the oil level and the drop in the

compression efficiency caused by an increase in the oil

15 temperature can be prevented.

In accordance with the present embodiment, adjusfment
of the oil level is performed by making effective use of
detected current values of input to the motor used for
feedback control. This eliminates the need for providing a

20 dedicated oil-level detection means. The oil level is
detected indirectly in the present invention, thereby
accomplishing reliable oil-level control with a simple

structure.
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met hod that produces the problemthat the drop in internal pressure with
the I oss of suction pressure occurs, the present invention provides the
advantage that the drop in 20 per formance of a conpressor provided on the
| ow- pressure side can be prevented. The present invention provides a

hi gh- performance refrigerator which has a structure free fromthe | oss of

t d I | . 47
TNDUSTR AL APPLT SR RoPRaTarCoghy tRRVBRPPaATy Fhyankiof fagyBRERD, ( ©7)

refrigerat degceaBRUeI B0k he e@@hmcukakb¥rhge§aﬁﬁﬁgrEéﬁﬁfeégoﬁﬁ'Ch the oi
| evel varies due to a liquid stream e invention clainmed is: 1

An 0|I-Ievaweunrrohherp&@&eﬂ&eihyeﬁtﬁaﬁpmsﬁsﬁé,pﬁébdié@ﬂplﬁsﬁor i ncl udi ng:
(i) a casing (2) at the bottomof which is forned a 5 | ubri cant

reservoir ¢empressost mounged bnbai dagferbht €¥bEsaocoappessatas.mechani sm
(3) for conpressing a conpression gas, said conpression nechanism (3) being
housed in said casing (2);

5 Further, the present invention may be useful for

rotary piston-type compressors.

Each embodiment has been described in terms of a
refrigerator with a single scroll-type compressor (1).
However, the present invention may be applicable in a

10 refrigerator with plurél compressors in parallel
relationship. In such a case, a plurality of compressors
each having lubricant takeout pipes (15, 22) of the present
invention are connected together in parallel relationship
and oil-level control of each of the compressors can be

15 accomplished.

Accordingly, unlike a forced differential pressure
method that produces the problem that the drop in internal
pressure with the loss of suction pressure occurs, the
present invention provides the advantage that the drop in

20 performance of a compressor provided on the low-pressure
side can be prevented. The present invention provides a
high-performance refrigerator which has a structure free

from the loss of suction pressure and which accomplishes

improved oil-level control.
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(iii) a drive nmechanism (4) for driving said 10 conpression nmechani sm
(3), said drive nechanism (4) being housed in said casing (2); said
| ubricant (L) being applied fromsaid lubricant reservoir (2c) to said

conpressi on nechanism (3); wherein: 15 sai d conpressor oil-Ilevel
controller is an oil-level |owering neans (26) whereby when the | evel of
said lubricant (L) goes beyon er.m kgh-limt point said
oil-level |owering nmeans bri ng@ggﬁq&c%ﬂﬁgeﬁggom to said

predet erm ned hi-ghs | ) ddepEi : ; : W oil -level
Bese mvell,%&v%n £4nds ap'pdﬁm e\;rFSZISi?{ oweri ng neans

controller as clained 1n claim ereln: sai

(26) conprisesr bgdt SENPE SomPrd i S (Falt LAY 8 ofn 4 i i

| ubri cant 25 J?gl_) ouitw%f said | ubri capgareservolﬁlr (2c). ( 4%8%&1& l3.
conpressor which epied €DNtISFE Ervarsi &d adu@ded M cliggundl, stwemel n: said
oil-level |owering neans (26) conprises a 5 | ubri cant-recovery
prevention nmechani sm (28) capable of preventing a lubricant (L) from
returning to said lubricant reservoir (2c) from said conpression nmechani sm
(3) in said
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casing (2). 4. A conpressor -oil -lLevel controller as clained in_10 claim

with an iniet aéﬁddgsﬁi’i@ﬁﬁﬂimﬁﬂﬁﬁﬁiéﬁfé ‘et end Léfﬂéhogﬁ?ﬁ%ﬁ@(ﬁ% ﬂ

with said Iubrlcant c) and said outlet e LR

comuni cation with a sucti on %secti én (14) of said conpression nechanism
(3); said inlet ﬁﬂﬂi eout pipe (15) opens at the sane
| evel as said pre eterm ned°+| ?{u& g tf%{gl nt. 20 5. A conpressor
oil-level controller as clalned in claim2, wherein: said casing (2) is
connected to a suction pipe (5) for suction of a conpression gas,; sai d
suction pipe (5)1has 40| oWl pressureonteallien fctush 58 FHPLESRAT ng a
pressure lower than that in said lubricant reservoir (2c); said discharge
nmechani sm (27) h¥ald ¢OMRTRLFAT tHebiding: pi pe (15) mﬁth an inlet end and
an outl et end, jd inlet end bein n conmmuni ca said | brlcant
reservoir (2c) aﬁ’d) sAi ﬂam$efzérﬁgb@?\d"?w‘% ﬁﬁb‘zﬁ Nay

IOVV-prgssurlubr éﬁﬁ?“r§§£¥$é¥}(P£8) for storing a lubricant (L);

(ii) a compression mechanism (3) for compressing a
compression gas, said compression mechanism (3) being
housed in said casing (2); |

(i1i) a drive mechanism (4) for driving said

10 compression mechanism (3), said drive mechanism (4) being
housed in said casing (2);

said lubricant (L) being applied from said lubricant
reservoir (2c¢c) to said compression mechanism (3);

wherein:

158 said compressor oil-level controller is an oil-level
lowering means (26) whereby when the level of said
lubricant (L) goes beyond a predetermined high-limit point
said'oil—level lowering means brings said excess level down

to said predetermined high-1imit point.

20 2. A compressor oil-level controller as claimed in
claim 1,
wherein:
said oil level-lowering means (26) comprises a
discharge mechanism (27) capable of discharging a lubricant

25 (L) out of said lubricant reservoir (2c).

{ 49 ) This Sheet Has Been Re,
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said inlet end of said"lubricant takeout pipe (15) 10  opgrs

s ane 1
level as said pred mt point. 6. A conprés ’é’dﬁs %ﬁrmé@%BE:N
controller as clai mﬁlﬁm " I I erei n: 15 sai d{idi sch?l‘-he““’aD

a

mechani sm (27) has menen np (20) driven by neans of saird drive
mechani sm (4) and a | ubri cant takeout pipe (15) with an inlet end in

communi cation wijh a outlet end of, ,sai I spl o

a suction passagge (28\d)cqmd)r ned an % ojﬁ g g' §p|°§’é‘2‘%g’$%% %%"?}%)%%gs%%n i nl et
end that opgy I?I the sane | evel as said predeterm ned high-limt point. 7.
A conpressor ol ‘evel controller as claimed in claim4 or claim5, 25
wherein: (51 ) whereigtbricant-inflow prevention nmenber (29) is disposed in
the vicinity of said inlet end of said |ubricant takeout pipe (15), said

| ubri cant -i nf | ovggpirewesint- Iy Nve (12 niaRMEN(2A6)] codmpiHirsesant (L) present

in said casing (2) fromb5 flowng into said lubricant takeout pipe (15).

8. A ®npreagnficintheaivasntyraieitian aledhad s (@8 wapable of
preventing a lubricant (L) from returning to said lubricant
reservoir (2c) from"éaid compression mechanism (3) in said

casing (2).

4. A compressor oil-level controller as claimed in
10 claim 2,
wherein:
said discharge mechanism (27} has a lubricant takeout
pipe (15) with an inlet end and an outlet end, said inlet
end being in communication with said lubricant reservoir
15 (2c¢) and said outlet end being in communication with a
suction section (14) of said compression mechanism (3);
said inlet end of said lubricant takeout pipe (15)
opens at the same level as salid predetermined high-limit

point.

20 5. A compressor oil-level controller as claimed in
claim 2,
wherein:
said casing (2) is connected to a suction pipe (5) for

suction of a compression gas;

This Sheet Has Been Replaced
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wherein: a |ubricant-inftow prevention nmenber (29) is disp

vicinity of said | ' suction passage (20d) o $ HF;THASBEEN
di spl acenent punp‘m ﬂ%l‘ @&. ntion menber (29) prevenil ERHYS RNt
(L) present in sa mflow ng into said suction passage

(20d). 9. A conpressor oil-Ilevel controller as clainmed in 15 cl aim 8,

2’2?595?. ve meche K 100 o8 Bk U8 dfad & (501 b SRR or ed by a

bear i ?@ﬂgg % r \V P 20); a
I ubrl cant - n% ow prev%gl)telé((::’f?\I 5 %Zﬁ)ﬁ%aépl%oeellﬁac sald | ubr| cant-infl ow
prevention g@ﬂ@eiuﬁggaaﬁglpgsép§@gfa§ %%th sai d bearing nmenber (20e) and
being forned by a flange 25 20eD ich laterally extends so as to

canopy sai d sucts®d (dbdelarge efigeidn S d( ST tHa PassageddBalodosai d
di spl acenent punp (20). 10. A conpressor oil-level controller as clained in

claim®, 5 pipe (15WhelthnanaisDEPressiHmd gas owtiht et d saiduidieat way as
te end being in communication with said lubricant reservoir
{2c) and said outlet end being in communication with said
low-pressure creation section (5a);

said inlet end of said lubricant takeout pipe (15)

10 opens at the same level as said predetermined high-limit
point.
6. A compressor oil-level controller as claimed in
claim 2,
wherein:
15 said discharge mechanism (27) has a displacement pump

(20) driven by means of said drive mechanism (4) and a
lubricant takeout pipe (15) with an inlet end in
communication with an outlet end of said displacement pump
(20);

20 a suction passage (20d) formed in said displacement
pump (20) has an inlet end that opens at the same level as

said predetermined high-limit point.

7. A compressor oil-level controller as claimed in

claim 4 or claim 5,

25 wherein:
This Sheet Has Been Replaced
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circle round in said casing (2); said displacement punp (20} THISISHiIKSHADBEEN

said drive shaf i ve mechanism (4); 10 sai QEQrAGED
shaft (10) is ri i‘!ﬁﬁ'lﬂﬂm ﬂ d by said bearing nenber (20e)7 prural
fixed | egs (20e sai d bearing nenber (20e) projecting
therefrom for connection to an interior surface of said casing (2); 15

sai d suction end ﬁf?ﬁﬂ' uctfﬁ p&ses %f&?gﬁ?rﬁgeﬁa{)ﬁ%“ﬁé)l d punp

(20) is | ocat ed®ih* sal I Xe eg (2 and 1s prOV|ded on

t he domnst{ agﬁ gf%?algg nggQP&G?@ié%]éﬁﬁ &t T$aH @ridpovednt rediaéden to

sai d flxed conpressor oil-level controller as

cl ai med |np§$ |plg)’as§y§t1@grpé§§t(§ﬁfi5wCﬁ*@&éﬁﬁﬁ@ﬁ RefIPr €28) on gas is
linked to said casing (2); sald suction end of said suction passage (20d)

of the 25 préieRt8sNEBNLUPHIPafL0]L) SpeéSPoteihn i snbdickasinay(2s foomace (
53 ) to an open end of said suction pipe (5 across the center of said
drivesgshaf f1é#Ongoinsai sdagdi vebrmechanbi sakéd)t nPpe A(t®hpressor oil -1 evel
controller as clainmed in claim6, 5 a conpression gas is directed
tocircle round in sid

8. A compressor oil-level controller as claimed in
claim 6,
wherein:
a lubricant-inflow prevention member (29) is disposed
10 in the vicinity of said inlet end of said suction passage
(20d) of said displacement pump (20), said prevention
member (29) preventing a lubricant (L) present in said

casing (2) from flowing into said suction passage (20d).

9. A compressor oil-level controller as claimed in
15 claim 8,
wherein:
said displacement pump (20) is linked to a drive shaft
(10) of said drive mechanism (4);
said drive shaft (10) is rotatably supported by a
20 bearing-member (20e) arraﬁged above said displacement pump
(20);
a lubricant-inflow prevention member (29) is provided,
said lubricant-inflow prevention member (29) being integral

with said bearing member (20e) and being formed by a flange

25 (20eD) which laterally extends so as to canopy said suction
O i
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casing (2); said-drive nechanism(4).is disposed above sai df dit+4PISHEETRIAS BEEN .

punmp (20), and t I lfgANt -recovery passage (31) ?gy br i REFFURCED
| ubricant (L) fﬂﬂ‘ﬁiHMj“HJl!lih&BEr essi on nmechani sm (3) back~to——<sartr
| ubricant reser e( ' M ction end of said suction passage (20d) of
sai d di splacenent punp (20) is |ocated opposite to a | ower end of said

| ubricant-recovery S 31). 3 [L-le
controller %ggcggiﬁggai%ggFé?é1géégﬁg?ef%gdia?%p$%g€P%g%$?é%€%%%#ygﬁhp
prevention 5y§nisn1(28) i ncl udes: 20 a lubricant-recovery section
(21) for teggorarily hol ding a lubricant (L) on the way from said
conpression nmechanism (3) to said |ubricant reservoir (2c); a lubricant

t akeout pipe (22) with an inlet end |linked to said_|ubricant-recovery
section (21) andl8r olt FempERgses oidsienalngorbroller essaiainadi 48 (2); (
54 ) an open/cl ose val ve capable of switching which is included in said
| ubri cant t&k%bﬂtspipe (22); a release neans (23) for releasing said
open/c%ose valvewgggg%nwhen the level of said lubricant (L) stored in

a compression gas is directed in such a way as to
circle round in said casing (2);

said displacement pump (20) is linked to said drive
shaft (10) of said drive mechanism (4);

10 said drive shaft (10) is rotatably supported by said

bearing member (20e);

plural fixed legs (20eB) are formed on said bearing
membér {20e) projecting therefrom for connection to an
interior surface of said casing (2);

15 said sucfion end of said suction passage (20d) of said
displacement pump (20) is located in the vicinity of said
fixed leg (20eB) and is provided on the downstream Side of
said compression gas circular flow in relation to said

fixed leg {(20eB).

20 11. A compressor oil-level controller as claimed in
claim 86,
a suction pipe (5) for suction of a compression gas is
linked to said casing (2);
said suction end of said suction passage {(20d) of the

25 displacement pump (20) is disposed in such a way as to face

(53) This Sheet Has Been Replaced
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5 said |ubricant reservoir (2c) goes beyond said predetern1£q¢“§§5g +§4 BEEN

-"'I\V'

point. 14. Aco ' “ controller as clained in cl
or 13, wherein: m m“ ““ “11 NH“ i ve mechani sm (4) includes
and a drive shaft whi 8h txt’ends through said nmotor (9) and whi ch has
an upper end extending towards said conpression nechanism(3) and a | ower

T5 SemIng 'S?ﬁabévéfbé& 82, phRonShfETPac1PE' fpo RGLG8N, chE SBRUEEE 110 o
det ecting ag £ 8858%3F 148 LA ekoyeh) Obroghiy 'HPibS%écﬁ&héthO(E? in said

| ubri cant reservoir en sai not or receives current whose val ue
I s above a predeterm ned input current value

12. A compressor oil-level controller as claimed in
claim 6,
5 a compression gas is directed to circle round in sid
casing (2);
sald drive mechanism (4) is disposed above said
displacement pump (20), and a vertical lubricant-recovery
passage (31) for bringing a lubricant (L) from said
10 compression mechanism (3) back to said lubricant reservoir
(2¢);
said suction end of said suction passage (20d) of said
displacement pump {(20) is located opposite to a lower end

of said lubricant-recovery passage (31).

15 13. A compressor oil-level controller as claimed in
claim 3,
wherein:

said lubricant-recovery prevention mechanism (28)
includes: |
20 a lubricant-recovery section {21) for temporarily
holding a lubricant (L) on the way from said compression
mechanism (3) to said lubricant reservoir (2c);
a lubricant takeout pipe (22) with an inlet end linked
to said lubricant-recovery section (21) and an outlet end

25 extending to outside said casing (2);

{54)
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o - TH!SSHEETHASEETEW
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an open/close valve capable of switching which is
included in said lubricant takeout pipe (22);
a release means (23) for releasing said open/close
valve (22a) when the level of said lubricant (L) stored in
said lubricant reservoir (2c) goes beyond said

predetermined high-limit point.

14. A compressor oil-level controller as claimed in
claims 1, 2, 3, or 13,

wherein:

said drive mechanism (4) includes a motor (9) and a
drive shaft (10) which extends through said motor (9) and
which has an upper end extending towards said compression
mechanism (3) and a lowef end soaking in said lubricant (L)
stored in said lubricant reservoir (2c¢);

an oil-level detection means (25) is provided which is
capable of detecting an increase in the level of said
lubricant (L) stored in said lubricant reservoir (2c) when
said motor (9) receives a current whose value is above a

predetermined input current wvalue.
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