26 OCTOBER 2006 1 SPECI FI CATION TITLE OF THE INVEhﬂW%?%*fg?é?ﬂ LLY SEALED
TYPE ROTARY COVPRESSOR BACKGROUND OF THE I NVENTION 5 1. Fiel'd of the

I nvention This invention relates to a hernetically sealed type rotary
conpressor and, nore specifically, toja hernetically sealed type rotary
conpressor which has an increased output and_ i nproved coefficient of
performance (so 10 called as "C O PSPEGIFICAILON;). 2. Background Art Fig.
7 is a sectional view of a hernetically sealed type rotary conpressor
(Japanese Ut FETER RBJEHE FERVENERQYMNn No. Hei 3-26309) of the prior art used
for air conditioning 15 and refrigeration. In Fig. 7, reference nuneral 50
denotes a herneticalWFR§§3F€GL&§ng§$h%P ?ﬁﬁﬁrﬁ?%ﬁ#ﬁﬂqoqa§§§§98ir 51 for
storing oil in a bottomportion thereof, and an electric elenent 52 is
housed in aanﬁﬁﬁFoﬁﬁPt?gﬂ%&W a rotary 20 conpression element 53 is
housed in _a |lower portion thereof. The electric element 52 conprises a
rotor 55 ﬁitﬁedeﬂEG af thR FrenHEd 54 and a stator 57 having oil return

holes 56 forned in the outer periphery thereof. Reference nunmeral 58
This invention relates to a hermetically sealed

type rotary compressor and, more specifically, to a
hermetically sealed type rotary compfessor which has an
increased output and improved.coefficiént of performance (so-
10 called as "C.0.P." hereinafter).
2. Background Art
Fig. 7 is a sectional view of a hermetically seéled
type rotary compressor (Japanese Utility Model Publication
No. Hei 3-26309) of the prior art used for air conditioning
15 and refrigeration. |
In Fig. 7, reference numeral 50 denotes a
hermetically sealed container having an oil reservoir 51 for
storing o0il in a bottom portion thereof, and an electric
element 52 is housed in an upper portion thereof and a rotary
20 compression element 53 is housed in a lower portion thereaf.
The electric element 52 comprises a rotor 55 fitted onto a
. rotary shaft 54 and a stator 57 having oil return holes 56
formed in the outer periphery thereof. Reference numeral 58
represents an air gap defined by the outer periphery of the

25 rotor 5SS and the inner periphery of the stator 57, 59 a half-



represents an air gap-defined by the outer periphery o %%é%&% or 55 and
the i nner periphery of the stator 57, 59 a half 26 OCT ring

bal ancer attached to an end ring 50 of the rotor 55, and 61 an coil end of
a coil 62 incorporated in the stator 5/ The rotary conpression el enent 53
conprises a cylinder 63, a roller 65 which rotates in the cylinder 63 by 5
an eccentric portion 64 of the rotary shaft 54, a vane 66, in contact with

the roller, forppagdiddQnl netdafeaytdnsierefid citly sopper thearbt@r 655 anthd

| ower bearing 68 for covering the openings of the cylinder, an unshown

di scharge porg; 694 cdaVidih ddiaSehal 962 Vahodrfitdtedt Rhs thewetateargmng, and a
cup 10 muffler 70 for covering the discharge valve. Reference nuneral 71

denotes a di schar ge holfnd GidtRtlyl Bohiesfi eleaht836Eoapds s8RIN Cat i ng
with the inside of the cup nuffler 70 through a passage 72 fornmed in the

cylinder 63. Beifek&dFesNUNErRY1163 €SSkt afothtdisSahakte 8yPenddd extndi ng
t hrough an upper central portion of the hernetically sealed container 50

and an opeg epd POELALPic I8k b3 68VEREdBarY BhFic08aaNh wakd 68 Gup 74
formed I|ike a bottonmed truncated corn and attached to the interior wall of

the hernmeticalbyrsea! s OHAIRAN 20 £Ref 40008 2 ngURBRaLy T Dnd &P &SNS a
t hrough hole fornmed in the center o t he bottom portion o¥ the refrigerant
suction cup 7¢ph8r bearing 67 and a lower bearing 68 for covering the
openings of the cylinder, an unshown discharge port 69A
haQing a discharge valve 69 in this lower bearing, and a cup
10 muffler 70 for covering the discharge valve. Reference
numeral 71 denotes a discharge hole formed in the upper
bearing 67 and communiicating with the inside of the cup
muffler 70 through a passage 72 formed in the cylinder 63.
Reference numeral 73 designates a discharge pipe
15 extending through an upper central portion of the
hermetically sealed container 50 and an open end portion
thereof is covered by a refrigerant suction cup 74 formed
like a bottomed truncated corn and atéached to the interior
wall of the hermetically sealed container 50. Reference
20 numeral 75 represents a through hole formed in the center of
the b&étom portion of the refrigerant suction cup 74 in
vicinity to the rotary shaft 54 in such a manner that it
faces the rotary shaft 54.

In the hermetically sealed type compressor

25 structured above, a refrigerant compressed by the rotary



vicinity to the rotary shaft 54 in such a manner that it faces the rotary
shaft 54. In the hermetically seal ed type conpressor 286 QFETOQBERZM above, a
refrigerant conpressed by the rotary 26 OCTOBER 2006 3 conpression el enent
53 passes through the air gap 58 of the3 electric element 52 and is supplied
above this electric elenment. G| contained in the refrigerant supplied
above the electric elenent 52 is separated by centrifugal forced 5
generated by the rotation of the rotor 55. This separated oil is scattered

to the side gbmphessich as1dmentlsar ghesas tirbyga el Migegapt 5§asfcenéai ni ng
no oil is present above the rotor 55 and this refrigerant gas flows into

the inside obiletbeisusliément B2 &hdf Genstupplidd amvehalhd s7elioterd in the 10
bottom portion of the refrigerant suction cup 74 and is discharged to the

outsi de of tReehentetical ldoreralied iaoBhei Fefrifbddiwugippiieddabetiar gike pi pe
73. The separated oil is returned to the oil reservoir 51 of the

hernetical | ye1888ked €Dshenter2 3@ Separabed by dertitugalegsobbeiornmed in 15
the outer periphery of the stator 57. Fig. 4(a) is a sectional view of the

rotary shaft gepdrated NSy PEROraddtivhi 6l €RESIStSr @5 .an THAREepatatygdshaf t
54a (dianeter D), an eccentric portion 64 and a |ower rotary shaft 54b
(di ameter D pial sofcibiaredr®d itHeeshiak! y£f etideskator 57. Therefore,
only a refrigerant gas containing no oil is present above the
rotor 55 and this refrigerant gas flows into the inside of
the suction cup 74 from the through hole 75 formed in the
10 bottom portion of the refrigerant suction cup 74 and is
discharged to the outside of the hermetically sealed
container 50 through the discharge pipe 73. The separated
0oil is returned to the oil reservoir 51 of the hermetically
sealed container 50 from the oil return holes 56 formed in
15 the outer periphery of the stator 57.
Fig. 4(a) is a sectional view of the rotary shaft
54 of the prior art which consists of an upper rotary shaft
54a (diameter D1l), an eccentric portion 64 and a lower rotary
shaft 54b (diameter D1l) all of which are integrally formed
20 into a single unit. The roller 65 is fitted to the eccentric
portio; 64. Fig. 4(b) is a sectional view of the rotary
shaft 54 of Fig. 4(a) seen from below.
Fig. 5 is a diagram for explaining the relationship

among the cylinder 63, roller 65, vane 66, discharge port 69A

25 and port portion 69B where the discharge port 69A is opened



20 into a single unit. The roller 65 is fitted to the eccentric portion 64.
Fig. 4(b) is a sectional view of the rotary shaft 54 ¥ OET9BERZe)p seen from
below. Fig. 5 is a diagramfor explaining the relationship anong the
cylinder 63, roller 65, vane 66, dischgrge port 69A 25 and port portion 693
where the discharge port 69A is opened 26 OCTOBER 2006 4 in the cylinder

63. To increase t he out put of the hernetically sealed type rotary
conpressor, IS con able to increase the anount of eccentricity E (the
anount i ndi céf‘l ﬁﬁet‘ﬁ’é %" % f¥tence between the center of the rot ary shaft 54

R T R e
roller 65 decreases_and the _thickn $s gf éhe r‘plbl er 651;139 The out er
di ameter of FEPERECERTEMITRT Fo1tr og 6251 CVRENGRLS F 18 aﬁT’y BRqui red
oty Chart e E kg T Eoob BB B o 1 tover
P4 o e B A LS G °
drameter D QLntlg o UL Lo 3bt+28R &4 Sldl S Fig"NEls ) amount. o
However, when the amount of eccentricity is increased, the
outer diameter (R) of the roller 65 decreases and the
thickness of the roller 65 reduces. The outer diameter of
10 the eccentric portion 64 is changed to a suitably required
diameter.
Since the rotary shaft 54 of the prior art consists
of the upper rotary shaft 54a (diameter D1), the eccentric
portion 64 and the lower rotary shaft 54b (diameter D1l) which
15 are all integrally formed into a single unit and the diameter
D1 of the upper rotary shaft 54a and the diameter D1 of the
lower rotary shaft 54b are the same, when the amount of
eccentricity E is made too large, the roller 65 cannot be
attached to the eccentric portion 64.
20 ' As shown in Fig. 5, since the port portion 69B
(porti;n indicated by broken lines) where the discharge port
69A is opened in the cylinder 63 is sealed by the end face of
the roller 65 covering the port portien 69B, if the thickness

of the roller 65 is reduced, sealing will be insufficient and

25 a gas leak from the end face of the roller 65 will increase.



eccentricity Eis made too large, the roller 65 cannot be attached to the
eccentric portion 64. 20 As shown in Fig. 5, since the padrgBeri2een 69B
(portion indicated by broken |ines) where the discharge port 69A is opened
in the cylinder 63 is sealed by the endcface of the roller 65 covering the
port portion 69B, if the thickness of ?he roller 65 is reduced, sealing
w il be insufficient and 25 a gas leak fromthe end face of the roller 65
will increase. 26 OCTOBER 2006 5 Then, when this problemis to be solved by
reducing the area of tRBeeporwhemrihisn BPBLERI &8 Te R adyed byh&eduginader
63 by changing the position of the discharge port 69A w thout increasing
the top cl ear aihee arebumt thetper® Riydieny éngtshi-clsgids (pen&dhdnedbe of the
top clearance volume is not preferred as it increases the invalid volune),
the resistancylinderdbdchyrghargingddsapesitipeagtsthhdisehacge, Porsf t he
hernmetically sealed type rotary conpressor decreases. 10 SUVWARY OF THE
| NVENTI ON |t 694 wdthbuteinprodsing wWre tiep pleatance ki ®f theprovi de a
hernmetically sealed type rotary conpressor which has an increased output
and i nproved @iGchargrepprvehIbrthe ingregsesefit theveor iBearapselgodumduct ed
I ntensi ve studies on the above problem and have found that when the
di amet er of t[ﬂg|ngweprg§ggr9dsg%jtti%pcreases the invalid volume), the
resistance of a discharge gas passage increases and the C.O.P

of the hermetically sealed type rotary compressor decreases.

10 SUMMARY QF THE INVENTION
It is therefore an object of the present invention
to provide a hermetically sealed type rotary compressor which
has an increased output and improved C.O.P.
The inventors of the present invention have
15 conducted intensive studies on the above problem and have
found that when the diameter of the lower rotary shaft is
made smaller than the diameter of the upper rotary shaft of
the rotary shaft which consists of the upper rotary shaft,
eccentric portion and lower rotary shaft all of which are
20 integrally formed into a single unit, the problem that the
roller cannot be attached to the eccentric portion when the
amoﬁnt of eccentricity is large can be solved and the problem
that a gas leaks from the end face of the roller can also be
solved because the thickness of.the roller can be thereby

25 increased and sealing is sufficient even when the area of the



made smal l er than the dianmeter of the upper rotary shaft of the rotary
shaft which consists of the upper rotary shaft, eccersQ@IqBER0060 and | ower
rotary shaft all of which are 20 integrally formed into a single unit, the
problemthat the roller cannot be attgched to the eccentric portion when
the anount of eccentricity is large can be solved and the problem that a
gas leaks fromthe end face of the roller can also be solved because the

t hi ckness of the roller can be thereby 25 increased and sealing is
sufficient RAGT WOSHiPReWhRESR bRetREsSPUGETERER 2808Pe®eHot? §% ti on where

t he discharge port is opened in_the cylinder is increased. Thereby, the

out put can bBlindeFadedingrgacne- C. therehyan the PHPPBY RN B ficEessed
invention is predicated upon this finding. 5 According to a first aspect of
the present anhdet CoR-PrhepR P8 HrRRAVREH a THEr REEFRRF | AR thfpe
conpressor in which an electric elenment having a rotary shaft is housed in
an upper porRyesicaited neppethédl findig-ed container, a conpression el enent
driven by the rotary shaft 10 of the electric elenment is housed in a |ower
portion 03 the hernePFEaFAYNGelP R Horttaiaf@rCtanf Bt aBS¥THd refri ger ant
is conpressed by the conpression elenent, discharged into the hernetically
seal ed cont anRantden . ditbergr §8drrevidrd suherdeticpliviesertektiyPa |y seal ed

‘container, wherein the rotary
compressor in which an electric element having a rotary shaft

is housed in an upper portion of a hermetically sealed
container, a compression element driven by the rotary shaft

10 of the electric element is housed in a lower portion of the
hermetically sealed container, and an absorbed refrigerant is
compressed by the compression element, discharged into the
hermetically sealed container and discharged to the outside
of fhe hermetically sealed container, wherein the rotafy

15 compression element comprises a cylinder having a suction
port, a roller which rotates in the cylinder by the eccentric
portion of the rotary shaft, a vane, in contact with the
roller, for partitioning the cylinder, an upper bearing and a
lower bearing for covering the openings of the cylinder, a

20 discharge port having a discharge valve provided in the upper
beariﬂ;, and a cup muffler for covering this diScharge valve,
and the ratio (D2/D1l) of the diameter (D2) of the rotary
shaft from the eccentric portion to a lower end to the

diameter (Dl) of the rotary shaft from an upper end to the

25 eccentric portion is set to a value less than 1.



15 conpression el enent conprises a cylinder having a suctiggﬁggort, a roller

which rotates in the cylinder by the eccentric portioff8f

a vane,

bearing and a

e¥bary shaft,

in contact with the roller, for partitioning the cylinder, an upper

| ower bearing for coverifg the openings of the cylinder,

di scharge port having a discharge valve provided in the upper bearing,
a cup nuffler for covering this discharge valve, and the ratio (D2/D1)
thg di amﬁter (D2) of thgceotding tohal kebbAd 458 tuheC pReskhen to a |
end to the
eccentric portihgBnksoftt théra MAlgiRdviiasa &hRsrde tLéa 1T RaRed00pe 7
According to a second aspect of the present invention, there is provided a
\fllvﬁr met i calhl y $6@hed E¥RSredsBrraccoRARNESEOr thé COIfiGdpecithewhetsinatmect
erein the
the cylinder agesebft® HOrHOPBriIne wbbrbhehé od Bdcliajd @aalt iar epenédtie
di scharge port to reduce the resistance of a discharge gas passage w t hout
i ncreasi ng st henbopyCiRAEANCE sardltdTBOOR bheméis chfirghe RAthl A660i6haY t0 a
third aspect of the present 10 invention, there is provided a hernetical
seal ed type

roller

area of a port portion where the distharge port is opened

aekal ¥ fCORPI @bSeHafer @oiitngot Pedlice SEHH M sASRABER w&jeé eint

I's made thick enough to seal the port portion which is

10

15

20

25

discharge gas passage without increasing the top clearance
volume of the discharge port.

According to a third aspect of the present
invention, there is provided a hermetically sealed type
rotary compressor according to the second aspect, wherein the
roller is made thick enough to seal the port portion which is
opened in the cylinder to prevent the refrigerant from
leaking from the discharge port.

According to a fourth aspect of the present
invention, there is provided a hermetically sealed type
rotary compressor according to the first to third aspects,
wherein the ratio (D2/Dl) is set to 12.5/16 or more and less
than 1.

BRIEF';ESCRIPTION OF THE DRAWINGS

These and other objects as well as advantages of
the present invention will become clear by the following
description of a preferred embodiment of the present

invention with reference to the accompanying drawings,

a 20
and
of

ower

di aneter (D1) of the rotary shaft froman upper end to the 25

nob5

Iy
he



opened in the cylinder to prevent the refrigerant fromleaking fromthe

di scharge port. 15 According to a fourth aspect of the2$9€§8ﬁgR2Wﬁvention,
there is provided a hernetically sealed type rotary conpressor according to
the first to third aspects, wherein th&e ratio (D2/Dl) is set to 12.5/16 or.
nore and less than 1. 20 BRI EF DESCRI PTI ON OF THE DRAW NGS These and ot her
obj ects as well as advantages of the present invention will becone clear by
t he follomﬁan“Q§$ﬁ§iption of a preferred enbodi nent of the present 25

i nvention wt eference to the acconpanyi ng draw ngs, 26 OCTOBER 2006 8

wherein: Fig. 1is a s%g_gi_oga.sv'éeg\é@éi&ﬂemgi 62l hyneerdetaliiPedadledr ¥

conpressor according to an odi nent of the present invention; 5 Fig. 2(a)

'S a sect] Onaéayﬁlé Fxere| ?CBQ §é¥s§9ta%]écof§.%‘a kB bRCeRbSSEMnt YL AHLON and

Fig. 2(b) is sect1on view o e rotary shaft of Fig. 2(a) seen from
bel ow; Fig. }égéﬁéﬁfﬂ;gggkgﬁ; expl aining the relationship anong a
er,

cyl i nder, rol vane, discharge port and port 10 portion where the

di scharge gort is opengdg4i no(he gyl nf&fti@hal view of a rotary shaft
used in the present invention and Fig. 2(b) is a sectional
view of the rotary shaft of Fig. 2(a) seen from below:

Fig. 3 is a diagram for explaining'the relationship
among a cylinder, roller, vane, discharge port and port

10 portion where the discharge port is opened in the cylinder as
used in the present invention;

Fig. 4(a) is a sectional view of a rotary shaft of
the prior art and Fig. 4(b) is a sectional view of the rotary
shaft of Fig. 4(a) seen from below;

15 Fig. 5 is a diagram for explaining the relationship
among a cylinder, roller,.vane, dischérge port and port
portion where the dischargé port is opened in the cylinder of
the prior art: |

Fig. 6 is a graph showing the ratio of the area of

20 the port portion opened in the cylinder to the total
sectional area of the discharge port and the C.0.P. of the
hermetically sealed type rotary compressor; and

Fig. 7 is a sectional view of a hermetically sealed
type rotary compressor of the prior art.

25



used in the present invention; Fig. 4(a) is a sectional view of a rotary
shaft of the prior art and Fig. 4(b) is a sectional vixweafoRER2000t ary
shaft of Fig. 4(a) seen frombelow, 15 Fig. 5 is a diagramfor explaining
the relationship anong a cylinder, rollger, vane, discharge port and port
portion where the discharge port is opened in the cylinder of the prior

art; Fig. 6 is a graph showing the ratio of the area of 20 the port portion
opened in the cylinder to the total sectional area of the discharge port
and the C. O P.DERRRLED DESCREPTIAN| OF SHHE SREFFERREDEMBOD TS ssor; and Fig.
7 is a sectional view of a hernetically sealed type rotary conpressor of
the prior art. 25 26 OCFEBER128862 %e%milEBlBEseﬁ pTeRreE calR YPREPERAED
EMBODI MENTS Fig. 1 is a sectional view of a hernetically sealed type rotary
conpr essor accefRf P T YaroBREBEFREMCATING tﬁrégeﬁTb?%b%ﬁﬂ?(ﬂf W& n Fig.

1, reference nuneral 1 denotes a hernetically seal ed container having an
oi | reservoir BXSSANT J¥ENEOBi| in a bottom portion thereof, and an

electric elenent 3 is housed in an upper portion_of the container and
5 In Fig. 1, reference numeral 1 denotes a

hermetically sealed container having an oil reservoir 2 for
storing o0il in a bottom portion theredf, and an electric

element 3 is housed in an upper portion of the container and
a rotary compression element 5 driven by the rotary shaft ¢

10 of the electric element is housed in a lower portion of the
container. The electric element 3 comprises a stator 6 fixed
to the interior wall of the hermetically sealed container 1
and a rotor 8 fitted onto the rotary shaft 4 through an air
gap 7 within the stator. The stator 6 compriges an iron core

15 10 having o0il return holes 9 formed by cutting away the outer
periphery thereof and a coil 12 having coil ends 11 arranged
at upper and lower ends thereof. The rotor 8 comprises an
iron core 13 and end rings 14 provided at upper and lower
ends of the iron core.

20 A half-ring upper balancer 15 and lower balancer 16
are af;ached to the respective end rings. The rotary
compression element 5 comprises a cylinder 17, a roller 19
which rotates in the cylinder 17 by the eccentric portioh 18
of the rotary shaft 4, a vane 20, in contact with the roller,

25 for partitioning the cylinder 17, an upper bearing 21 and a



a rotary conpression elenent 5 driven by the rotary shaft 4 10 of the
electric element is housed in a |ower portion of the EHRETPRER 2006
electric elenent 3 conprises a stator 6 fixed to the interior wall of the
hermetically sealed container 1 and awootor 8 fitted onto the rotary shaft
4 through an air gap 7 within the stator. The stator 6 conprises an iron
core 15 10 having oil return holes 9 fornmed by cutting away the outer
peri phery thelewdr arshmingoi2z f2rhaeveringithempeningsrefintel cxkingfrer and
| oner ends thereof. The rotor 8 conprises an iron core 13 and end rings 14
provi ded at uppera aticsdramge pornts23A hareing ¢ discharge vahes {23 iRRPViSssy
bal ancer 15 and | ower bal ancer 16 are attached to the respective end rings.
The rotary comprhessipperbepsings audp? i eus mufflerndér £a7, ceveming rtheg
which rotates in the cylinder 17 by the eccentric portion 18 of the rotary
shaft 4, a vagbs@fargen vadiveact Awdischarge @ary 2528 sf fprped tin i Uhe PR he
cylinder 17, an upper bearing 21 and a 26 OCTOBER 2006 10 |ower bearing 22
for coveri Ag stefapemihdgheofcuphauffléndin such agm@noeRarRRt pof t£% @ ng a
di scharge val ve 23 provided in the upper bearing, and a cup nuffler 24 for
covering the rotacharmge tvafseheAldverhb@kangamr t1625 is formed in the top 5
surface of the cup nuffler in such a manner that it faces the rotary orbit
of the | ower bal ancer BReference numeral 26 denotes a refrigerant

discharge pipe extending through the end cap 27 for covering

a top portion of the hermetically sealed container 1.

10 Reference numeral 28 represents an accumulator and 29 a
separation plate. Arrows show the flow directions of a
refrigerant.

In the hermetically sealed type rotary compressor
structured above, the refrigerant flowing into the cylinder

15 17 from the suction port 30 through the accumulator 28 is
compressed by the roller 19 and the vane 20 which work
together and discharged from the discharge port 23A into the
cup muffler 24 by opening the discharge wvalve 23. The
refrigerant in the cup muffler passes through the air gap 7

20 of the electric element 3 from the discharge port 25 and is
discharged above the electric element. The refrigerant
discharged above the eiectric element 3 is turned by the
rotation of the rotor 8 and o0il having a heavy mass contained

in the refrigerant is scattered to the side of the interior

25 wall of the hermetically sealed container 1 and separated by



Referehée nuneral 26 denotes a refrigerant discharge pi | ng through
the end cap 27 for covering a top portion of the hern&&%%‘?ﬁfghggl ed

container 1. 10 Reference nuneral 2B represents an accumrul ator and 29 a
separation plate. Arrows show the flowadirections of a refrigerant. In the
hernetically sealed type rotary conpressor structured above, the
refrigerant flowng into the cylinder 15 17 fromthe suction port 30
t hrough t he aecentid figdl Xbrice gempraseédbpytutreingml | Fhelfeéiniigéhen afro0
whi ch work together and discharged fromthe discharge port 23A into the
cup nuffl er 2¢hbyhofiedidil tHas deethaegerated elLIisthargedf togehandtutsidee
cup nmuffler passes through the air gap 7 20 of the electric elenent 3 from
t he di schar geopothe 2semisticalldi sehaededomtmirert He febmcthecdbéemerge The
refrigerant discharged above the electric elenment 3 is turned by the
rotati on of tpepeor®r Sriendsepdraltadi ngl aideceyumess toornhei okl ras¢ireoir
refrigerant is scattered to the side of the interior 25 wall of the
herneti cal by gested tihdtcinafethrantiodepad abLdthyy sHAtOLTEBER 2006 it
centrifugal force generated by turning. The refrigerant from which the oil
has been separated is disgha(ged ifsoat hectidmsallerienf ofhéhkerovaryashafsetnl ed
container 1 fromthe discharge pipe 26. The separated oil is returned to
the oil reserused in the present invention which consists of the upper
rotary shaft 4a (diameter Dl), the eccentric portion 18 and ’
the lower rotary shaft 4b (diameter D2) all of which are
10 integrally formed into a single unit. The roller 19 is
fitted onto the eccentric portion 18. Fig. 2(b) is a
sectional view of the rotary shaft 4 shown in Fig. 2(a) seen
from below.
Fig. 3 is a diagram for explaining the relationship
15 among the cylinder 17, roller 19, vane 20, discharge port 23A
and port portion 23B where the discharge port 23A is opened
in the cylinder 17 as used in the present invention.
The rotary shaft 4 used in the present invention
consists of the upper rotary shaft 4a (diameter D1l), the
20 eccentric portion 18 and the lower rotary shaft 4b (diameter
D2) all of which are integrally formed into a single unit.
Since the diameter D1 of the upper rotary shaft 4a is made
larger than the diameter D2 of the lower rotary shaft 4b, if

the amount of eccentricity E is increased, such a problem

25 that the roller 19 cannot be attached to the eccentric



52 fromthe oil return holes 9 of the stator 6. Fig. 2(a) is a sectional
view of the rotary shaft 4 wused in the present inventle@CTIBERRO0ONSI St S of
the upper rotary shaft 4a (diameter D), the eccentric portion 18 and the
| ower rotary shaft 4b (dianmeter D2) allL,of which are 10 integrally fornmed
into a single unit. The roller 19 is I'tted onto the eccentric portion 18.
Fig. 2(b) is a sectional view of the rotary shaft 4 showmn in Fig. 2(a) seen
frombelow Fig. 3 is a diagramfor explaining the relationship 15 anbng

the cylinder I dhse haltde RBBYDZ3ALs ek P HarPar t i ON
23B where th J%lls&ﬁalrsgéls;%rltﬂﬁ H,%t‘lgg opened in ?het/gy:}l n%ler 17 asa uséd in

the present lﬂé/ Ay 1018 1@t BEY mSRAT 4t llé%@t'hgnt he PEeseRd ddR4RNtison
consi sts of e upper rotary shaft 4a (dianmeter D), the 20 eccentric

portion 18 apgd.d ha,dower sr/qfear éehahéf&e H Bl rotP2y shdsofq Wii1Gh pv e

integrally fornmed into a single unit. I nce the dianeter DI of the upper
rotary shaft, 4 ¢85 dRde . larger than the dianeter D2 of the | ower rotary
shaft 4b, if e anount of eccentricity E is increased, such a problem 25

that the Oller 19 canpotshgnathaghgd 30 dhe p%%eab&lcgm%zm@ﬂé?c%&% 12

portion 18 is elininated. The ratio (D2/D) is less than 1, preferably

12.5/16 or n9§ebfgﬁhﬂ‘E%%e%haahérelthéhEiééﬂdfﬁé Port 23A is opened in

the cylinder 17 is seale& by the end face of the roller 19

covering the port portion 23B. Since the roller 19 used in

the present invention is thick-enough for sealing, a gas leak
10 from the end face of the roller is prevented.

Fig. 6 shows the measurement result of the C.0O.P.
of the hermetically sealed type rotary ‘compressor (having an
excluded volume of 13.3 cc and a nominal output of 700 W)
which increases the proportion of the areé of the port

15 portion 23B which is opened in the cylinder by changing the
position of the discharge port 23A without increasing the top
clearance volume of the discharge port 23A as shown in Fig.
3.

The ratio of the area of the port portion 23B where

20 the discharge port 23A is opened in the cylinder 17 to the
total sectional area of the discharge port 23A is plotted for
the axis of abscissas of Fig. 6 and C.0.P based on the
condition that C.0.P. is 1 when the ab;ve ratio is 30 % of a
conventional ratio is plotted for the axis of ordinate.

25 It is understood from Fig. 6 that C.0.P. increases



| ess than 12.5/16, the strength of the rotary shaft 4 will be insufficient.
5 As shown in Fig. 3, the port portion 23B (indicated 26YCEPBRRRI0G| nes)
where the discharge port 23A is opened in the cylinder 17 is sealed by the
end face of the roller 19 <covering tha3sport portion 23B. Since the roller
19 used in the present invention is thick enough for sealing, a gas |leak 10
fromthe end face of the roller is prevented. Fig. 6 shows the neasurenent
result of the COP. of the hernetically sealed type rotary conpressor
(having an excluded volune of 13.3 cc and a nom nal output of 700 W which
i ncreases the pPdpHhe iPVE TERECPEAWS ARGt TBTLS B8 PFRfeDIR W R i s
opened in the cylinder by changing the osition of the discharge port 23A
wi t hout increasing the t&3ncel BpaRERSER LHVESTLiOR18i SERBREHEVIRA (AR a5
shown in Fig. 3. The ratio of the area of the port portion 23B where 20

t he di scharge pb¥tiDPossibdgeiiedinarense cihe REPut7apd iRRTOYStEhe Le&-iFonal
area of the discharge port 23A is plotted for the axis of abscissas of Fig.
6 and C. O P basefl ¥ thegmetdratiyofeshed TYRG FotRIY1CORBReSHRr above ratio i s
30 % of a conventional ratio is plotted for the axis of ordinate. 25 It is
understood fPomFig. 6 that C.QP. increases 26 OCTOBER 2006 13
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as the above ratio grows and the ratio is preferably 50 % Since the
present invention is constituted above, it is possibl®gdaospksese the
output and inprove the COP. of the hernetically sealed type rotary
conpressor. 5 26 OCTOBER 2006 14 WHAT;4S CLAIMED IS: 1. A hernetically
seal ed type rotary conpressor in which an electric element having a rotary
shaft is housed in an upper portion of a hernetically seal ed container, a
conpr essi on WA asecLAdMEDeDsby the rotary shaft of the electric elenment is
housed in a |lower portion of the hernetically sealed container, and an
absor bed refr. geranermetdoapipssealdl tyipe rovapyessmmressamem whdchcbhar ged
into the hernetically sealed container and then discharged to the outside
of the 10 hesleeitirdal keyemeakeHavinmg & netarghshefh idechoudet yirc@mpuegeiron

el ement conprises a cylinder having a suction port, a roller which rotates
i n the cyli ndartiday ofnacheenétically tse@ledf coheatmdény ya dwipressioane, in
contact with the roller, for partitioning the cylinder,. an 15 upper bearing
and a | ovkr dismentgdrdrenober the tdtampehafigsof ofthe helenytrivdelemandi $shar ge
port having a discharge valve provided in the upper bearing, and.a cup
muf fl er for homsed dp at hewdrspomatipn \ofl wbe hedméhicakly sdddddDl) of the

drameter container, and an absorbed refrigerant is compressed by the
compression element, discharged into the hermetically sealed
confainer and then discharged to the outside of the
10 hermetically sealed container, wherein
the rotary compression element comprises a cylinder
having a suction port, a roller which rotates in the cylinder
by an eccentric portion of the rotary shaft, a vane, in
contact with the roller, for partitioning the cylinder,. an
15 upper bearing and a lower bearing for covering the openings
of the cylinder, a discharge port having a discharge valve
provided in the upper bearing, and a cup muffler for covering
the discharge valve; and the ratio (D2/Dl) of the diameter
(D2) of the rotary shaft from the eccentric portion to a
20 1lower end to the diameter (D1l) of the rotary shaft from an
upper end to the eccentric portion is set to a value less

than 1.

2. The hermetically sealed type rotary compressor according

25 to claim 1, wherein the area of a port portion where the



(D2) of the rotary shaft fromthe eccentric portion to end to the
di aneter (Dl1) of the rotary shaft froman upper end tga?ﬁgoég%gﬁ?ric
portion is set to a value less than 1. 2. The hernetically seal ed type
rotary conpressor according 25 to clawas 1, wherein the area of a port
portion where the 26 OCTOBER 2006 15 discharge port is opened in the
cylinder is set to 50 %or nore of the total sectional area of the

di scharge port to reduce the resistance of a discharge gas passage w t hout

i ncreasing the top clearance volunme of the discharge port. 5 3. The
hernetically sealed type rotary conpressor according to claim2, wherein
the roller is nade thick enough to seal the port portion which is opened in
the cylinder to prevent the refrigerant fromleaking fromthe discharge
port. 10 4. The hernetically sealed type rotary conpressor of clainmns 1 to
3, wherein the ratio (D2/D1) is-set to 12.5/16 or nore and |less than 1.

discharge port is opened in the cylinder is set to 50 % or
more of the total sectional area of the discharge port to
reduce the resistance of a discharge gas passage without

increasing the top clearance volume of the discharge port.

S
3. The hermetically sealed type rotary compressor according
to claim 2, wherein the roller is made thick enough to seal
the port portion which is opened in the cylinder to ptevent
the refrigerant from leaking from the discharge portf

10

4. The hermetically sealed type rotary compressor of claims
1 to 3, wherein the ratio (D2/Dl) is-set to 12.5/16 or more

and less than 1.





