SPECI FI CATI ON Hermeti c conpressor and cooling system

TECHNI CAL. FI ELD The -present invention relates to a hernetic
conpressor for use with a refrigerator, etc. and a cooling systemthat
uses the hernetic conpressor, and nore particularly, to a hernetic
conpressor structured so that a refrigerant is led into a cylinder
directly froma suction tube through'augyption muf fl er. BACKGROUND ART
Hermeti c conpressors having a high energy conversion efficiency
respectively are in great demand ingpgpEefRfEa¥eaKS. and generally, it is
known that a low thermal conductivity material such as synthetic resin,
etc. is suitable for aHemmeitde oofmpressosednBiocoaldingectystemcti on syst em of

such a hernetic conpressor. : A known conventional hernetic
conpressor is disclosed in the Oficial GaZette of Japanese Exam ned
Patent Publication Hei_3-258980. FIG 5is afront view of a

structure of TECRNICA\BEELBnhal hernetic conpressor, wherein a hernetic

shel | 101 shown in FI 51 ross-cut. .FIG i,S a,side.cross. sectional
view of the hernetic ¢ rBgég%nghiﬁKePﬁlﬁPGFegétes to a'he %#FGS. 5 and

6, the hernmetsfnseldr 1pdr-ouseFit “ae#ﬁfiﬂi;érgi:biéi,“Qté??vhﬁg %Qéoé%g@

conpressing nechanism 103 1n itself. e elfectric driving device

includes a gystem that uses the hermetic compressor, and more
particularly, to a hermetic compressor strudtured so that
a refrigerant is led into a cylinder directly from a

suction tube through a suction muffler.

| BACKGROUND ART

Hermétic compressors having a high energy
conversion éfficiency respectively are in great demand in
recent years, and generally, it is known that a low
thermal conductivity material.such as synthetic resin,
etc. is suitable for a suction muffler used for a direct
suction system of such a hermetic compressor.-

A known conventionél hermetic compressor is
disclosed in the Official Gaéette of Japanese Examined

- Patent Publication Hei 3-258980.

FIG. 5 is a front view of a structure of the
conventional hermetic compreésor, whefein a hermetic shell
101 shown in FIG. 5 is cross-cut. FIG. 6 is a side cross
sectional view of the hermetic compressoxr shown in FIG. 5.

In FIGs. 5 and 6, the hermetic shell 101 houses
an electric driving device 102 and é_compressing mechanism

103 in itself. The electric driving device 102 includes a



-2- stator 104, a rotor 105, and a crank shaft 106. The conpressing
mechani sm 103 i ncludes a cylinder head 107, a cylinder 108, a piston 109,
and a connecting rod 110. The connecting rod 110 is linked to an eccentric
part 111 of the crank shaft 106 of the electric driving device 102. As
~shown in FIG 6, the electric driving device 102 and the conpressing
mechani sm 103 are elastically supported py_ a spring 103a in the hernetic
shel | 101. As shown in FIG 5,7a suction tube 112 is fixed to

t he herneticﬁﬁggbk 191;anF§EEEO§§g,?§nﬁsatBrgﬂ%?%ﬁggtiﬂ%%de &@% hermeti c

shel | 101. e suction nurfler fornme syntHetiC resin

mat eri al andcémpeeskonghfechrhiBfieloBeatlcildes a cylinder!BRadlGlgon 4 ube
112 and the suction nmuffler 116 are connected to €ach other via a

comuni cat i ngypin8eonl0&]13a Plstonnloai cahidng pehhieetihy3 riods 12060 lrrepri ng
114 and a connecting tube 115. As shown in FIG 5, the lower end of the
coi|l spring eennegtipgssofl dlPngsylinked to encecepntufict partudililoft ube

112, and the ugper end of the coil spring 114 is press-fittingly.fixed to
one end of tHRe EEARECEPALT: 4BE 9fsthenelgchEicedgivingndeydsredOi2ng t ube

115 is inseried_i he s e} fler 116. ‘s In the conventiona
hermetic con%gegégwﬁ g%n??gﬂrgdngéedSigF%ﬁéﬁ gﬁ&V&PgWﬂgﬁgFﬁeﬁgPeépﬁic
driving devj | s At n : i r te t he
ot on o ¢ here, SHfPERepiAb RdcRniaA 1D3 SEk1aRTibal Y bhpphRi Rty "t
eccentric paatsptingntosheincenaerérngtiedshé®l soithat the piston 109

makes a '

As shown in FIG. 5, a suction tube 112 is fixed
to the hermetic shell 101 and disposed so as to upstand
inside the hermetic shell 101. The suction muffler 116 is
formed with a synthetic resin material and fixed to the
cylinder head 107.

The suction tube 112 and the suction muffler 116
are connected to each other via a communicatiﬁg poition
113. The communicating portion 113 has a coil spring 114
and a connecting tube 115. As shown in FIG. 5, the lower
end of the coil spring 114 is press-fittingly fixed to one
end of the suction tube 112, and the upper end of the coil
spring 114 is press-fittingly fixed to one end of the
connecting tube 115. The other end of the connecting tube
115 is inserted in the suction muffler 116.

In the conventional hermetic cdmpressor
configured as described above, when the electric driving
device 102 is started up and the crank shaft 106 is
rotated, the motion of the crank shaft 106 is transmitted
to the.piston 109 via the eccentric part 111 and the

. connecting rod 110, so that the piston 109 makes a



-3- reciprocating notion in the cylinder 108. Wth such the reciprocating
notion of.the piston 109, a refrigerant, passing through the coil spring
114 and the connecting tube 115, is fed fromthe suction tube 112 into the
cylinder 108 via the suction nuffler 116 so as to be sucked, conpressed,

and di scharged therefrom _ The suction nuffler 116 attenuates the
rippling sound generated when in suction of the refrigerant, in the
cyl i nder 108. In the conventidnal hernetic conpressor

contiaur oS SSodGpEse et atRiepROIRIBRe LheiAARET RS Gl ke il ot

path in the 'suction ro IC ontu and e suction

muffler 116 2&&i ROCLELRY my¥tfoh N6ECORE BR5EAH 184,18 kBeregeedntcausing a
suction ‘1oss when a high density gas is led into the cylinder 108 from

the suction padeidd ?tlaccashi thiet Coibespringl alhoandf theheonakeitgagant .
Consequently, the conventional hernetic conpressor has confronted with
probl ens t hgtultdellypol Usefedcfromi thensyctiohotwbedliddiatootkttengl y t he
refrigerating capacity is | owered. DI SCLOSURE OF | NVENTI ON

Under such t¢¥i%¥¢%ﬁn¥?§h¥é§,tF? suctioppBEELIEr lifeSPr88eitP PBvention to

S0l Ve Lhe Pri iRl BUABHETRGRY, oF AELehRIobHC RHEhER Rl 032 oused LY the
conpressor to thereby ifRraugtiBs WAE#TRY' 19 6Chititeh®Ates the rippling
' sound generated when in suction of the refrigerant, in the
cylinder 108.

In the conventional hermetic compressor
configured as described above, however, the resistance of
the gas flow path in the suction route to which the
suction tube 112 and the suction muffler 116 are connected
via the coil spring 114 is increased, causihg a suction
loes when a high density gas is led into the cylinder 108
from the suction tube 112 according to the circulation of
the refrigerant. Consequently, the conventional hermetic
compressor'has confronted with problems thet the
volumetric efficiency is lowered and accordingly the

refrigerating capacity is lowered.

DISCLOSURE OF INVENTION

Under such the circumstances, it is an object of
the present invention to solve the prior art problems by
minimizing the suction loss caused by the resistance of
the gas flow path in the suction route of the henmetic
‘compressor to thereby improve the volumetric efficiency

and the refrigerating capacity.



and the refrigerating capacity. | -4-
In order to achieve the above object, the hernetic conpressor of the

present invention conprises: an electric driving device.
supported with elastic holding neans in a hernetic shell and having a
stator and a rotor; a conpressi ng nechani smdriven by said

electric driving device and used for cop?jessing a refrigerant;
a suction tube passing through said hernetic shell; a suction

muffler formed with a Lawd Ay a%ﬂﬁ%%%t'itﬂé X‘Hm,teerd et_‘atn'd e‘ﬂéed to said

conpressing nechani sm conmmuni cat1 ng portlon Tor

communi cat i NGefhefLcSabllpeEsEbeNofUtheeprb8endl dnvenition Lehprided .
a means for conmmunicating froma space in said refrigerant suction path

| ed to said conpressi ngnmedleartirin drdvdnypdiesrice saipbdrete®etwictishel | .
According to the hernetic conpressor of the present invention, conposed as
descri bed abelastifacheiding mpangsipogshprmetdcnishiedilz andhbayiog @) | oss in
t he suction ath whil e suppressing anplification of the resonance sound
in the spaceS ﬁt?ﬁeaﬂgrﬁeFPE°§hell. In the hermetic conpressor

o e e et oS A A B i R SR e
in the hermegi£v$h§! hel’$c8NEnA' used for compressing a refrigerant;

a suctioﬁ tube passing through said hermetic
shell;

a suction muffler formed with a low thermal
conductivity material and fixed to said compressing
mechanism;

a communicating portion for communicating from
said suction muffler to said suction tube} and

a means for communicating from a space in said
refrigerant suction path led to said compressing mechanism
to a space in said hermetic shell.

According to the hermetic compressor of the
present invention, composed as described above, therefore,
it is possible to minimize the suction loés in the suction
path while suppressing amplification of the resonance -
sound in the space in the hermetic shell.

In the hermetic compressor of the present
invention, the means for communicating f£rom the spabe in
the refrigerant suction path led to the compressing
mechanism to the space in the hermetic shell is one or
mére small holes, which are formed in the shell of the

suction muffler to communicate the space in the hermetic



nmore smal |l holes, which are formed in the shell of the suction nuffler to
comuni cate the space in the hernetic

-5- shell to the space in the suction nuffler. ~ Furthernore, in
the hernetic conpressor of the present invention, since one or nore snal
holes forned in the shell of the suction nuffler to conmunicate to the
space in the hernetic shell are p03|t|onqg at nodes in-a vibration node
for the resonance frequency in the space in the hernetic shell, a shortage

of the refrigeraptyds héugﬁgggeggegPPnEgcgggnrﬁhgfgggin; gas sucked from

the hernetic s rough the ol es, cause suction | oss due

to the resi stance of tb&rﬁh&ﬁdo&‘é,pa.hhﬂﬂé HeltenetliG ictmprssbofom tHagh
density gas led into the cylinder fromthe suction tube in the circul ation

of the refrppesent.ifvestiyonnt syncehenkeopmemorec smaldshoilesf folrmedpriesent
I nvention can mnimze the suction |oss and attenuate the rippling sound
gener at ed whheisheldt pénthe surtiplf mugEient tosicogmumdcalet iton tief f | er .
The sound emtted fro holes is thus attenuated and it is

prevent ed th%Pa?ﬁelgoEﬂé gﬁFWFEHCfFBﬁF@h€r§nﬂpﬁlﬁ&P€§ d atppedess iph e
- resonance soy “ﬂréﬁléﬁe?éaécﬁoknthgergg hc% f§%§éepc§hventhe space &n

Furt her nore, ernetli C conpressor t1on
refrigerant EﬂgpﬂéﬁﬂeeicHQheﬁ.ﬂYdéOEﬁBEQabeobeEﬁe( b gllragiogar bon) that

i ncludes no chlorine. Thus the present invention can prevent from

destroyi ng tseppremenpsarwith the refrigerant gas sucked from the
hermetic shell through the small holes, caused by a
'suction loss due to the resistance of the gas flow path in
the suction route of a high density gas led into.the
cylinder from the suction tube in the circulation of the
refrigerant. Consequently, the hermetic compressor of the
present invention can minimize the suction loss and
attenuate the rippling sound generated when in suction of
the refrigerant using the suction muffler. The sound
emitted from the small holes is thus attenuated and it is
prevented that the sound emitted from the small holes
amplifies the resonance sound in the space in the hermetic
shell.

Furthermore, the hermetic compressor of the
present invention uses a refrigerant composed'of HC
(hydrocarbon) or HFC (hydro-fluorocarbon) that includes no
chlorine. Thus the present invention can prevent from
destroying the ozonosphere.

The hermetic compressor of the present invention
uses a mixed refrigerant of R-22 and R—iSZa that are-iow

in ODP (ozone destroy parameter) respéctively. Thus, the



The hernetic conpressor of the present invention uses a m xed refrigerant
of R-22 and R-152a that are low in ODP (ozone destroy paraneter)
respectively. Thus, the _ -6- hernetic
conpressor of the present invention will not destroy the ozonosphere.
Since the hermetic conpressor of the present invention is operated with a
househol d supply frequency of 60Hz usinggan inverter, the quantity of the
gas sucked into the suction route led to the suction nuffler is increased

and accor di ngd¥mébecadembrb¥set bbethb prbabhdink@htiigar #AtL1l foltncr eased.
In addition, if a shortage of the refrigerant occurs in the suction route

al ong whi ch @estiop tlhesokyngaphérem the suction tube is led into the
cylinder, the refrigerant gas is sucked, and the shortage of it caused by
a suction | oss due to Shacecthe: hiermediic Conpressidnwipdite ipresgndt enent ed
fromthe hermetic shell through one or nore snall. holes fornmed in the

shel | of thelnéeREion #8fpPera Eﬂn@éﬁﬂeﬁtP?usﬁﬁélﬁePHPP#H EERPLERSYr Off
th t { t t | tt th
ool ng. sottHEhefRa AR, TheREERE, BRer HBonEley 52, HhE of RYRRE sucti on
miffler. Theyseyntngnbhbedon! roitbNeed Eb! £hg gacﬁohhmaf%&w&%t ed. In

addition, since e smal es are positioned at nodes in a "Vvibration
node for them@ﬁ@agea aﬁaqaeaafdiﬂgwetﬁeaqaahmltyhefhehaev;ue:cﬁhﬁltlmgt he

sound emtted fromthe small holes can suppress anplification of
resonance sooetirigerémt ipaincreastd.helnetddishehnl,. if a shortage of
| the refrigerant occurs in the suction route along which a
high density gas from the suction tube is led into the
cylinder, thé refrigerant gas is sucked, ahd the shdrtage
of it caused by a.suction loss due to the resistance of
thé gas flow path is supplemented from the hermetic shell
thfough one or more small holes formed in the shell of the
suction muffler. Consequently, the hermetic compressor of
the present invention can minimize the suction loss and
attenuates the rippling sound generated at suction of the
refrigerant,.using the suction muffler. The sound emitted
from the small holes is thus attenuated. 1In addition,
since the small holes are positioned at nodes in a
vibration mode for the resonant frequency in the space in
the hermetic shell, the sound emitted from the small holes
can Suppress amplification of the resonance sound in the
space in the hermetic shell.
" In the cooling system of the present invention
comprising a compressor, a condenser, a drier, a
capillary, and an evaporator,

the compressor includes



In the cool ing systemof the present invention conprising a conpressor, a

condenser, a drier, a capillary, and an evaporator, t he
conpressor includes , .- T- an
el ectric driving device supported elastically in the hernmetic shell and
having a stator and a rotor; a conpressing nmechani smdriven by
the electric driving device and used for,_,conpressing a refrigerant;

a suction tube passing through the hernetic shell; a suction

-muffler formed with a |_ogw_t I |V L ' fixed t he
conpr essi ng rn::chanisrna'91 el%%Eg&c G%Q@gﬁﬁt%%i%ﬁ%ﬂ?ﬁﬁﬁéﬁyﬁ?ﬁ%&;é%icafi§
comuni cat i ng, f¢QE néPReg¥6! bRB1TUALEChabOnbhE S¥atb2Nahdbe; r3fdr;

means for communicating froma space in the™ refrigerant suction path |ed
to the conpressing mechakonbreseings peehanisihedisgereyt tileldlsurmic t 0 be
positioned at nodes in a vibration node for the resonance frequency in

the space i nitrireihgrdeviceshnfll used for compresshugceolrefigigesaam;of the
‘present invention, conposed as described above, since_a high density gas
is sucked according t @& sketdionc fukei passing d&hnoghydihgnthermefda ol unetric

efficiency ig inproved to thereby inprove the cooling systemefficiency
and suppressS%ﬁ ncrease of noise. Wil e the novel features of
the invention are a suction muffler formed with a low thermal

conductivity material and fixed to the compressing
mechanism; |

a communicating portion for communicating from
the suction muffler to the suction tube; and

means for communicating from a space in the
fefrigerant suction path led to the compressing mechanism
to a space in the hermetic shell so as to be positioned at
nodes'in a vibration mode for the resonance ffequency in |
the space in the hermetic shell.

In the cooling system of the present invention,
composed as described above, since a high density gas is
sucked according to the circulation of the refrigerant,
the volumetric efficiency is improved to thereby'improve
the cooling system efficiency and suppress an increase of
noise. .

While the novel features of the invention are
set forth particularly in the appended claims, the present
invention, both as to organization and content, will be
better understood and appreciated, along with other
objects and features thereof, from the foliowing detailed

description taken in conjunction with the drawings.



set forth pafticularly I n the appended clains, the present invention, both

as to organi zation and content, will be better understood and appreci at ed,
along with other objects and features thereof, fromthe follow ng detailed
description taken in conjunction with the draw ngs. ' BRI EF
DESCRI PTI ON OF DRAW NGS FIG 1is a front view of a hernetic

conpressor in the first enbodi nent of thg present invention;
FIG 2 is a side cross sectional view of The hernmetic conpressor in the

first enbOdiﬂﬁfﬁFSBﬁ§ER&§TEbﬁ“OF pRAwWINGs |G 3 illustrates positions of
the nodes in a Tresonance frequency V|§ration node for the main sound in a

hernetic shell in the tqi fip i i i .
PaETRl G &€ IMERTIORildYy (dEe d H&neﬁ@%ﬁ]@ﬁﬁﬁi%r

FIG 4 is a schematic configuration of a cooling systemin

enbodi ment oint thkepfirstt embodiiment; of the presehitGin¥entiohg front view of
the conventional hermetic conpressor; and FIG 6 is the side
cross sectional view ofIGhe 2 donwesiidenairdss msdtcdiamiprassorof the

It will be recognized that some or all of the figures are schematic

repr esent at i BREMEBLICEPHBEESSEF ip| thet £Arsén embeddmensd: shovasdar BIE .depi ct
the actual relative sizes or locations of the elements shown. BEST MODE
FOR CARRYI NG OUT THE | NVENTI ON Her eunder, the preferred

embodi nents of the FIG. 3 illustrates positions of the nodes in a
resonance frequency vibration mode for the main sound iﬁ a
hermetic shell in the hermetic compressor in the first
embodiment;

FIG. 4 is a schematic configuration of a cooling
system in the f£ifth embodiment of the presenf invention;

FIG. 5 is the front view of the conventional
hermetic compreSsor; and

FIG. 6 is the side cross sectionai view of the
conventional hermetic compressor. - |

It will be'recognized that some or all of the
figures are schematic reppesentations for purposes of
illustration and do not necessarily depict the actual

relative sizes or locations of the elements shown.

BEST MODE FOR CARRYING OUT THE INVENTION

Hereunder, the preferred embodiments of the
hermetic compressor of the_present invention will be
described with reference to the accompanying drawings.

<{<{First Embodiment)>)>

FIG. 1 is a front view of a structure of the

hermetic compressor in the first embodiment of the present



hernetic conpressor of the present invention will be described with

reference:to the acconpanyi ng draw ngs. <<Fi rst Enbodi nent >>
FIG 1 is a front view of a structure of the hernetic conpressor in the
first enbodi ment of the present -9-

invention. In FIG 1, a hernmetic shell 1 shows its cross sectional view.
FIG 2 is a side cross sectional view of_gthe hernetic conpressor shown in
FIG 1. FIG 3 illustrates positions of ?he nodes in the resonance
frequency VipggbheRofiDderhok1Ene1TLNLSUE 1IN e 1 HeLERILC 1828 droks
provided in the hernetic conpressor in the first enboglnent. As
shown i n Fl Gectiendl2vibnsi derghez2hgemat sa desbeblsspsavitd@daiin vl g metic
conpressor in the first enbodiment are housed an electric driving device 2
and a conprtlsi hgrmethancenp8essbe shewhria #IGui 1 dFIGee32 includes a
stator 4, a rotor 5, and a crank shaft 6. The conpressing nmechanism 3

i ncl udes a c¥lingtrakeadresijiopg| pfdéhegnodesi dnofhe resenancennecting rod
10. The con ectinﬁ r IS connected to_an eccentric part 11 of the

0od. 10 : ]
crank shaft FroAue EYeVé%F?F&°BrW9ﬁﬁgf8€vFB§ majfq Soysed ifo th®ange a rotary

notion to a ' atq t] . e;electric driving device 2 gnd the
conpr essi ng ﬁ%%%%é%§5%?§gépg E?§3%9§§|F§ §§Sp§FF88t5§ §°EBFFﬁ§°§aan t he
hernetic shethe lrif8e SRbbAImaatabsorbs vibrations of both the electric
driving device 2 and the conpressing nechanism 3, as well as shocks from

external . As shown in FIGs. 1 and 2, inside the hermetic

shell provided in the hermetic compressor in the first
embédiment are housed an electric driving device 2 and a
compressing mechanism 3. The electric driving device 2
includes a stator 4, a rotor 5, and a crank shaft 6. The
compressing mechanism 3 includes a cylinder head 7, a
cylinder 8, a piéton'g, and a connecting rod 10. The
'connecting rod 10 is connected to an eccentric part 11 of
the crank shaft 6 of the electric driving device 2 and
used to change a rotary motion to a reciprocating motion.
The electric driving device 2 and the compréssing
mechanism 3 are elastica;ly.supported by a spring 3a in
the hgrmetic shell 1. The spring 3a absorbs vibrations of
'both the electric driving device 2 and the compressing
mechanism 3, as well as shocks from external.

As shown in FIG. i, a suction tube 12 is fixed
to the hermetic shell 1 and disposed so as to upstand in
the hermetic shell 1. A suction muffler 16‘is formed with
a low thermal conductivity material such as synthetic
resin, for example, a material of 6.9 (kem™1)! or under

in thermal conductivity, such as polybutylene terphthalate



As shown in FIG 1, a suction tube 12 is fixed to the hernetic shell 1 and
di sposed so as to upstand in the hernetic shell 1. A suction nuffler 16 is
formed with a low thernmal conductivity material such as synthetic resin,
for exanple, a material of 6.9 (Klerr]jcnierr])[err] or under in therm
conductivity, such as polybutyl ene terphthal ate '

-10- (PBT) resin of polyester resin. Theqouffler 16 is fixed to a
cyl i nder head 7. The suction tube 12 and the suction nuffler 16

are connect efbP) 0pE Pt LT pYiPedt&PNPURI R AL | PHePRGEEIBr 13- ifheixed
communi cating portion 13 includes a normally closed type coil spring 14
and a connectd ng ¢ylhEndér Keadsfiown in FIG 1, the |ower end of the coil
spring 14 i's press-fittingly fixed to the suction tube 12. The upper end
of the coil spring 14 Thepsuctipnt tiubgl 2f axdd the swetiomd mfffilles 16
connecting tube 15. The_normally closed type coil spring 14 is provided
to absorb vidFatseorrested &S e§ﬁécR§hﬁEth§ fr gPEPBPisatdRg PRESLPR an

tion, t i | i ng, 14 is shaped |i li.ndrical t t hereb
D orevont | Biks fhe GBhmld: SAs1 e PP LT Spflugpeng Rophaily | "eM e
The oth i . 5,08 A ¥ ti ffl
16. The: shol§18ed nErb8 B8EL BRzilic140ah] of BORRLEE1HD tHBSPYS, PRSTI!! €
through- hoigswefir. Rr@ i 0, dtngel6WetOBABRoENthBECBRSEsBhihe1hi f§t

enbodi ment). The space inside the suction nmuffler 16 is comunicating to
t he space i nsrelestficthitngtyi £i388| tolthe suction tube 12. The upper
end of the coil spring 14 is press-fittingly fixed to one
end of the connecting tube 15. The normallY closed type
coil spring 14 is provided to absorb vibrations such.as
shocks during transportation. When in an operatibn, the
coil spring 14 is shaped like a cylindrical tube, thereby
.to prevent leaks of the refrigerant from the coil spring
14. o

The other end of the connecting tube 15 is
inserted in the suction muffler 16. The shell of the
suction muffler 16 has one or more small holes-(3_through-
holes of 2.0mm in diameter formed in the case of the first
embodiment). The space inside the suction muffler 16 is
communicating to thé space inside the hermetic shell 1
through these small holes 17.

The striped portioﬂ shown in FIG. 3 indicates an
area in which the nodes 18 are provided in a vibration
mode for the resonance frequency in the hermetic shell 1.
As shown in FIG. 3, the sméll holes 17 formed in the
suction muffler 16 are positioned_at the nodes 18 in a

vibration mode for the resonance frequency in the hermetic



t hrough these small holes 17. The striped portion shown in FIG
3 indicates an area in which the nodes 18 are provided in a vibration
node for the resonance frequency in the hernmetic shell 1. As shown in FIG
3, the small holes 17 fornmed in the suction nuffler 16 are positioned at
the nodes 18 in a vibrationnode for the resonance frequency in the
hernetic shell 1. The vertiqghﬂand hori zontal |ines other than
the nmenbers of the hernetic conpressor shown in FIG 3 are coordinate
axes used to uhate e l1lda@n f S 148 J I brati o de
for the resoﬁgﬁgg ?Fqug%cyggﬁﬁh?%egﬁg}#%??gogﬁgﬁ ;E%é§1diﬂéf)ﬁ&#%q¥%g
hernetic conpembees bf the hietrmietienofipressor. eaeedmFIdese idzed above,
a high density gas is guided into the cylinder 8 fromthe suction tube 12
accordi ng t ocohwdinatel akesnused fte ceflcujatantthel fooishidiomaf mifgahant is in
short supply due to a suction |oss caused by the resistance of the gas
flow path inPPfies d8cinod védbratiea mede £or Eei FesongnaehEnegfaengyr ant in
the hernetic shg#l é S %uckegﬁggd suppl enented into the muffler 16
through the sHaffenBpERelic § flhe refrigerant in the hernetic shell 1

i's sucked and suppl emgnt qq 4 I}{e%féw%g ”rlels&q_J ?31 |]t7r¥’é }d.tsﬁuch a way, the

suction loss in the suction route can nnimzed. 5 on, the
rippling souggibb@ilenenebmpeded akNdeser s be@"aBbYecSa highl Ry by the
suction nuffler 16, so tha? the sound emtted fromthe s ?%%b?§§d17 into
t he gas is guided into the cylinder 8 from the suction tube 12

according to the circulation of the refrigerant. If the
refrigerant is.in short supply due to a suction losé
caused by the resistance of the gas flow path in the
suction route led into the cylinder 8, the refrigerant in
the hermetic shell 1 is sucked and supplemented into the
muffler 16 through the small holes 17. Since the
refrigerant in the hermetic shell 1 is sucked and
supplemented through the small_holes 17"in such a way, the
suction loss in the sﬁction rdute can be minimiéed. In
addition, the rippling sound to be generated in the
suction process is attenuated by the suction muffler 16,
'so that the sound emitted from the small holes 17 into the
- suction muffler 16 is also attenuated. Furthermore, since
the small holes 17 of the suction muffler 16 are formed at
the positions of the nodes 18 in a vibration mode for the
resonance frequency in the hermefic shell 1, the sound
emitted from the small holes 17 into the hermetic shell 1
is attenuated to thereby suppress amplification of the
resonance sound in the hermetic shell 1. |

As described above, the suction muffler 16 of



suction nuffler 16 is also attenuated. Furthernore, since the small hol es
17 of the.suction nuffler 16 are forned at the positions of the nodes 18
in a vibration node for the resonance frequency in the hernetic shell 1,
the sound emtted fromthe small holes 17 into the hernetic shell 1 is-
attenuated to thereby suppress anplification of the resonance sound in the
hermetic shell 1. As describeg above, the suction nuffler 16 of
-12- the hernetic conpressor in the fir 2" enbodlnent S forned with a | ow

ther mal _condpeLi ibio FRLCELALy SUEBATSYRLNELLG: LRSLALNONE 9k FRLE Sl |

hol es 17 are orne he suctiron nu
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small holes 17 in the first enbodinent are forned at the positions of the

nodes 18 i n feyihtatoOne owvdmoker sinAel neieaamveai:eewemen 9h the spaqq in
the hernmetic shell 1. This is why the refrigerant in the hernetic shell 1
is sucked aofi ShppSeqehDedmuﬁféaghlﬁheosaaltohbbesommuwheateﬁheo the

refrigerant is in short sagplﬁ due to a suction |loss caused by the

resistance ofPRfig §R81deo prmgtigesheddt lon Fygthermonei.cfhg smgal

density gas %s Ied nde fron1%he suction _tube gecordlng to
a
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This is'why the refrigerant in the hermetic shell 1 is
sucked and supplemented through the small holes 17 when
the'refrigerant is in short supply due to a suction loss
caused by the resistance of the gas flow path in the
suction route in which a high density gas is_led into the_
cylinder from the suction tube according to the
circulation of the refrigerant. According to the first
embodiment of the present 1nventlon therefore, it is
possible to obtain a compact enclosed type compressor in
which the suction loss is minimized, the refrigerating
capacity.is improved, and noise generation is suppressed
effectively as well.

'<<Second Embodiment)>>

Next, the hermetic compressor in the second
embodiment of the present invention will be described.
The hermetic compressor in the second emhodiment is
composed just like the hermetic compressor in the first
embodiment shown in FIGs. 1 and 2. The hermetic
compressor in the seccnd embodiment uses a refrigerant

composed of a material that will not destroy the



effectively as well. <<Second Enbodi nent >> Next, the
hernetic conpressor in the second enbodinent of the present invention wll
be described. The hernetic conpressor in the second enbodinment is

conposed just |ike the hernetic conpressor in the first enbodi nent shown
in FIG. 1 and 2. The hernetic conpressor in the second enbodi nent uses a
refrigerant conposed of a material that ,wll not destroy the

-13- ozonosphere. FIGs. 1 and 2 will al $§6 be used to describe the
hermetic co LRt he on 0gi . T [ELd. C

conpr essor Pﬁﬁgﬁggggﬁgﬁd eﬁgggfngngﬁﬁugeggg&rg%ffbgﬁaﬁfegbE%bgéﬁa%iq%S
(hydrocar bonyhar néfbre t .6y dofipilesabecanbeRk Rabnid @mbdRE maachl ori ne. _
According to the circulation of such a refrigerant, a high density gas is
gui ded into the cylind@hes Hemmuatilte conpivemsdibin thit ddcdi® enffdd Oremet i s
in short supply due to a suction |oss caused by the resistance of the gas
flow path iwsedeasgefrdgerantecompeosedf pifgHCarhyidxodasboear)nex HFCGhel | 1

i s sucked and sugplenented into the suction_nuffler 16 fromthe small

hol es 17. ThEPKEFREELIHOTEGAEPERdothAL LRELIYELSH B0 FHIPTHES- AGFomkiing

I nim th o] I h f f.ri t, HC
and HEC. Fur ERerRs BLreRiBL Pl R Pk & ¥aRiastaRt nd Ateraegnt Y
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process is altenuated by the suctio and the sound emtted from
t he 12. If the refrigerant is in short supply due to a

suction loss caused by the resistance of the gas flow path
in the suction route, the refrigerant in the hermetic
shell 1 is sucked and supplemented into the Suction
muffler 16 from the small holes 17. The hermetic
compressor in the second embodiment can thus minimize the
suction loss caused by the use of such a refrigerant as HC
and HFC. Furthermore, since the hermetic compressor in
the second embodiment is composed so that the rippling
sound generated in the suction process is attenuated by
the suction muffler 16 and the sound emitted from the
small holes 17 into the suction muffler 16 is also
attenuated by the'suction muffler 16 at the.same time.

Since the small holes 17 are positioned at the
nodes 18 in a vibration modé for the resonance frequency
of the space inside the.hermetic shell 1 in the hermetic
compressor in the first embodihent, the sound emitted from
the small holes 17 into the hermetic shell 1 suppresses
amplification of the resonance sound of the'space inside
the hermetic shell 1.

The hermetic compressor in the second embodiment



smal | holes 17 into the suction nuffler 16 is also attenuated by the
suction nuffler 16 at the sane tine. Since the small holes 17
are positioned at the nodes 18 in a vibration node for the resonance
frequency of the space inside the hernetic shell 1 in the hernetic
conpressor -in the first enbodi nent, the sound emtted from the small holes
17 into the hernetic shell 1 suppresses nplification of the resonance
sound of the space inside the hernetic‘&%éll 1. * The hernetic

3 Uses? O PaF: B ae SogHRE: SamBPoRR 8F HECOTTHEC es FHS &85 PR ncy
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related to the Sound speed in the space filled with a refrigerant, so the

resonance ftrgyepeyrigbirant asorglaeba @or hks solRde LPeed Ayl hens of the
nodes 18 in a vibration node for the resonance frequency is the sane for
~any refrigerapase £illed withThe rie€rigerantonsoesher nesonanceecond

enbodi ment of the present invention uses a refrigerant conposed of HC or
HFC t hat i ncfuggyensYcALEEers. apoagds Fefirigerands .sutiowsiyeruf Pogd tienss

rovi ded with_onpe or re.small = hqQles 17 positiqgned at the nodes 18 in a
5ibration mof& tpﬁr“?ﬁgsrégoﬁgnéevF EgLdnny mede; foTs fhes resanaRcehe
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the hernmetic™s er me

enbodi ment, a shortage m@fe Heneild IRnpHedsors URP I HESbnd embodiment
of the present invention uses a refrigerant composed of HC
or HFC that includes no chlorine. The shell of the
suction muffler 16 is provided with one or more small
holes 17 positioned_at the nodes 18 in a vibration mode
for the resonance frequency of the space inside the
hermetic shell. The small holes 17 are communicating to
the space inside the hermetic shell 1.

In the hermetic compressor in the second
embodiment, a shortage of the reffigerant is supplemented
with the refrigerant gas sucked from the hermetic shell
through the small holes when it occurs due to a suction
loss éaused by the resistance of the gas flow path in the
'suction route for leading a high density gas intq the
cylinder from the suction tube according to the
circulation of the refrigerant. According to the second
embodiment of the present invention, therefore, it is
possible to obtain a hermetic compressor in which the
_suétion loss is minimized, the refrigerating capacity is
improved, and noise generation is suppréssed effectively.

Furthermore, since the hermetic compressor in the second



with the refrigerant gas sucked fromthe hernetic shell through the small
hol es when it occurs due to a suction |oss caused by the resistance of the
gas flow path in the suction route for | eading a high density gas into the
cylinder fromthe suction tube according to the «circulation of the
refrigerant. According to the second enbodinent of the present invention,
therefore, it is possible to obtain a hernetic conpressor in which the
suction loss is nmininmzed, the refrigerating capacity is inproved, and

noi se gener alypBql fefPBECEREIpELEERL! ¥ fib¥nt1bH" LBES™BRE ueS WA BFLhe
e "sechh

- hermetic conpressor 1n the ( _ - 15-
enmbodi ment -ofefPeger8AENthARY AELAReHSAS 8A16FiAE, Hik widh' nder ARk tiladt
i ncludes no chlorine, it will not destroy the ozonosphere.
<<Thi rd Enbothe&eotonrosphere. Next, the hernetic conpressor in the third

enbodi nent of the present invention will be described. The hernetic
conpressor in the third<@riod Fowodimendorposed just |ike the hernetic
conpressor in the first. enbodi ment shown in FIG. 1 and 2. The hernetic

conpressor in the thir¥e#HodiifeMermeddcy compregsomin dhpdddadi a
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par anmet er) composed just like the hermetic compressor in the first

embodiment shown in FIGs. 1 and 2. The hermetic

compressor in the third embodiment uses a refrigerant

composed of a material that will not destroy the

ozonosphere. FIGs. 1 and 2 will also be used to describe'

the hermetic compressor in the third embodiment.

The hermetic compressor in the third embodiment
uses a mixed refrigerant composed of R-22 and R-152a,
which are low in ODP (ozonosphere destroy parameter)
respectively and a high.density gas is guided into the
cylinder 8 from the suction tube 12 according to the
circulation of the refrigerant. A shortage of the
refrigerant is supplemented with the refrigerant sucked

" from the hermetic shell 1 through the smail holes 17 of
the suction mﬁffler 16 when it occurs due to a suction

" loss caused by the resistance of the gas flow path in the
-suction route. The hermetic compressor in the third
embodiment can thus minimize the suction loss caﬁsed by
the use of such a mixed refrigerant of R-22 and R-152a.
Furthermore, since the hermetic compressor in the third

embodiment is Composed so that the rippling sound



respectively and a high density gas is guided into. the cylinder 8 fromthe
suction tube 12 according to the circulation of the refrigerant. A
shortage of the refrigerant is supplenented with the refrigerant sucked
fromthe hermetic shell 1 through the small holes 17 of the suction
muf fl er 16 when it occurs due to a suction |oss caused by the resistance

of the gas flow path in the suction roué&. The hernetic conpressor in the

third enbodiment can thus nininize the sUction | oss caused by the use of

such a ni xedggabrhggnadh PheRsf2tadd Brbidds iEULERELIRNGS HyNGRd e
r enb 5 & SO S he

hernmetic con%ressor In the thi I'ment I's conmpose ha

rippling sougiction muffler 16, the sound emitted fromPtheIARA! ¢biidy t he
suction process is attenuated by the suction nmuffler 16, the sound emtted

fromthe smal? hntesthé7suetdohhausfteironsnikl besol Gtitendlat@diyeruad ed by
the suction nmuffler 16. Furthernore, since the snmall holes 17 are

posi ti oned asuchdonomuEfleri A6a vIiFbrihermomedesfiocet the samiiahod ds dquency
of the space inside_the hernetic shell 1, the sound emtted fromthe snall
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state of the refrigerant.
sound of the space inside the hermetic shell 1.

In the third embodiment in which a mixed
refrigerant of R-22 and R-152a is used, the resonance.
frequency of the space in the hermetic shell 1 filled with
this mixed refrigerant is related to the sound speed in
the space filled with a refrigerant, so the resonance
frequenéy is changed by the state of the refrigerant.
However, positions of the nodes 18 in a vibration mode for
the resonance frequencj are the same for any refrigerants.

The hermetic compressor in the third embodiment
of the present invention uses a mixed refrigerant composed
of R-22 and R-152a. The shell of the suction muffler 16

"is provided with one or more small holes 17 (3 through-_
holes of 2.0mm in diameter formed in the case of the third
embodiment)) positioned at_the nodes 18 in a vibration
mode for the resonance frequency of the space inside the
hermetic sheli. The small holes 17 are communicating to
the space inside the hermetic shell 1. Since the
refrigerant used in the hermetic compressor in the third

embodiment is a mixed refrigerant compoSed of R-22 and R-



However, positions of the nodes 18 in a vibration node for the resonance
frequency-are the sane for any refrigerants. The hernetic
conpressor in the third enbodi nent of the present invention uses a m xed
refrigerant conposed of R-22 and R-152a. The shell of the suction nmuffler
16 is provided with one or nore snmall holes 17 (3 through- holes of 2.0mm
in diameter forned in the case of the thihrd enbodinent)) positioned at the
nodes 18 in a vibration node for the resonance frequency of the space

i nsi de the h@iaE%hgtsafél1owh§nsaﬁbl(ngﬁa &Zs%&%yCBEEH&b%%EB”Q to the
space inside the hernetic shell 1. Since the refrigerant used in the

hermeti c conpespectivalyhethbi rdfregbedhteatilisnatmaeedrosl theer ant
conposed of R-22 and R- -17- 152a

t hat are | owozon@Ephéne oneFurthevpopar, adpt &he heempeaC|wempresber in
refrigerant will not destroy the ozonosphere. Furthernore, in the hernetic
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hol.es when | occur a suctron FosSs ca

the gas flowb@aiﬂelﬁefbfgéﬁahtOESrgubsleﬁeﬁeédlﬂﬁthOtthgakh%h@k%@bod'”Ent
of the present invention, therefore, 1t 1is possible to Oobtain a hernetic

conpr essor |ﬂr@h|ﬁmetmermeumb|shelmsShrSughntHezedaluhﬁoueErwgehahmng

capacity is inproved, and noise generation is suppressed effectively.

' occurs due to a suction loss caused by the resistance of
the gas flow path in the suctien route. According to the
third embodiment of the present invention, therefore, it
is possible to obtain a hermetic compressor in whieh the
suction loss is minimized, the refrigerating capacity is
improved, and noise generation is suppressed effectively.

<<Fourth Embodiment))>

Next, the hermetic compressor in the fourth
embodiment of the present invention will be described.
The hermefic compressor in the fourth embodiment is
composed just like the hermetic compressor in the Ffirst
embodiment shown in FIGs. 1 and 2. The hermetic
compressor is driven with a fast rotation frequency.
FIGs. 1 and 2 will also be used to describe the hermetic
compressor in the fourth embodiment.

Since the hermetie compressor in the fourth
embodiment is driven with a fast rotation frequency of
60Hz or over, which is a household power supply frequency,
the volumetric efficiency is degraded with a pressure 1oss

significantly. In the hermetic compressor in the fourth



<<Fourt h Enbodi nent >> Next, the hernetic conpressor in the
fourth enbodi ment of the present invention will be described. The
hernetic conpressor in the fourth enbodinent is conposed just |ike the
hernetic conpressor in the first enbodinment shown in FIGs. 1 and 2. The
hermetic conpressor is driven with a fast rotation-frequency. FIG. 1 and
2 will also be used to describe the herng conpressor in the fourth
enbodi nment . Since the hernetic Conpressor in the fourth

erbodi ment | SnBLAYEY LB EnbABLoLRRE LAGSLEIRHCN R0l e C0R o Query whi ch

I's a househo power uenc & VoI dmeL e &ff ifci

degraded wi tafatﬁéefém’:ggbeaﬁt %bﬁ%ﬁ' ‘5§'ma| ¥ucklobddie el GLYHY essor in
the fourth - enbodi nent of the

present invepékestahowewer tha gher Fagw patht he b&bbll@ﬁi’e&&fedcm&?ﬁ the a
suction loss due to the resistance of the gas flow path is suppl enented
with the refeEgigenangjagasuskesedr dmotmhdhlec hermedtichahlell ilntimticheche

suction nmuffler 16 throu&h the small holes 17 fornmed therein. Since the
hermetic conﬁﬂ@§é@ﬂ mpEg @rféérﬁhrOESBOGh#EﬁmaﬂékBQl§§cH7af@@mﬁdguration

that the | emental refrigera ucked t hrough t he snall holes 17,
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al so attenuagfgph¥mbheaiuskiced g@hhiteisl@uckeb! RAFERGR the small holes
17, the suction loss is minimized. Furthermore, since the
rippling sound generated'in the suction process is
attenuated by the suction muffler 16, the sound emitted .
from the small.holes'17 into the suction muffler 16 is
also attenuated by the suction muffler 16. Furthermore,
since the small holes 17 are positioned at the nodes 18 in
a vibration mode for the resonance frequency of the space
inside the hermetic shell.l, the sound emitted from the
small holes 17 into the hermetic shell 1 suppresses
amplification of.the resonance sound in the space inside
the hermetic sheil 1.

Furthermore, the hermetic compressor in the
fourth embodiment of the present invention is composed so
as to be driven with a fast rotation supply frequency of
60Hz or over using an ihverter and the shell of the
suction muffler 16 is provided with one or more small
holes 17 (3 through-holes of 2.0mm in diameter formed in
this fourth embodiment)'communicating to the-space.inside
the hermetic shell, formed at the'nodes 18 in a vibration _

mode for the resonance frequency of the space in the



since the small holes 17 are positioned at the nodes 18 in a vibration
node for the resonance frequency of the space inside the hernetic shell 1,
the sound emtted fromthe snmall holes 17 into the hernetic shell 1
suppresses anplification of the resonance sound in the space inside the
“hernetic shell 1. Furthernore, the hernetic conpressor in the
fourth enmbodi ment of the present inventigr_is conmposed-so as to be driven
with a fast rotation supply frequency of “"60Hz or over using an inverter

and the shelhoshotie sAUTA! 91 MibbEST nifyl $oPEakEdatictigl 9Be Ty e STl

hol es 17 (3 throug o] mmin dianeter forne h

embodi ment) £RAEEULhEéakyNintert B¢ §Ba€RaitNthee rekhe tAACEELIEC tHaeldas f or med
at the nodes 18 in a vibration node for the resonance frequency of the

space in theflow path is increased in the suction rbdfite. h@oraviodidshel | 1.
Thus, nuch refrigerant gas is guided into-the cylinder 8, so that the
resi stance othifepyablem,ow ghortage pfr dhcecdefrigesraniccamwsedobyea To
avoid this problem _a shqortage of the refriggrant caused by a suction
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volunetric efficiency is inproved, "the refrigerating capacity is Inproved,
and noi se gegrigtfoarthsSembpaineat] themefFozant Y. is possible to
obtain a hermetic compressor in which the suction loss is
" minimized, the volumet:ic efficiency is improved, the
refrigerating capacity is improved, and hoise generation
is suppressed significantly.
<<{Fifth Embodiment)>)>
FIG. 4 is a schematic view of a cooling system
in the fifth embodiment of the present invention. In the
fifth embodiment, the hermetic compressor described in the
first to fourth embodiments is used for the cooling
system. |
In FIG. 4, any of the endlosed_embodiments
described in the first to fourth embodiments may be used
as a compressor 25. A refrigerént dischargéd from this
compressor 25 is'returned to the compressor after being
circulated in a condenser 26, a drier 27, a capillary 28,
and an evaporator 29.
In the cooling system in the fifth embodiment,
composed as described above, the refrigerant compressed in
the compressor 25 is condensed and liquefied in the

condenser 26. Then, the liquefied refrigerant is fed to



<<Fi fth Enbodi nent >> FIG 4 is a schematic view of a cooling
system in the fifth enbodi nent of the present invention. In the fifth
enbodi nent, the hernetic conpressor described in the first to fourth
enbodi ments is used for the cooling system In FIG 4, any of

t he encl osed enbodi nents described in the first to foourth enbodi nents may
be used as a conpressor 25. A refrigeranty.discharged fromthis conpressor
25 is returned to the conpressor after being circulated.in a condenser 26,

a drier 27, @hé?@&%ﬁﬁi&rﬁBZB-@ﬂﬁ ﬁﬂeeﬁﬁﬁgiabqraﬁa-decompress%§ ol Be
cooling systemin the fitth enbodi nent, conposed as deScribed above, the

refrigerant cappleased28n the despmpressedsrefrigadantedsanten quefied in
"the condenser 26. Then, the liquefied refrigerant is fed to

-20- the capvabargted inathkeewaporaldradd.dedsnpressedti,nthlee capillary
28. The deconpressed refrigerant is then evaporated in the evaporator 29.
As a resul t,eY@eoratapo?8t 6f g9oledcdewrd dd3RR. reREigerangedsnsuckeducked

in i h 25 as t . Th fri t o
oreul ated | FORES TBER: AesgeRBREASOR1a5APBA EoTE co%pr%%sregg-e%ﬁ‘r%: '
' . af ti S oy in the
iret to folr PhELAREaREL LS cLabn Bt ER A BRI s RIS & 1 the
fifth enbodi gegérige@cagsvan the refrigerating capacity of the conpressor

The compressor 25 may be any of the hermetic
compressors described in the. £irst to fourth embodiments.
The capacity of the cooling system in the fifth embodiment
depends on the refrigerating capacity of the compressor
used for the cooling system. And, since the refrigerating
capacity is improved and noise generation.is.suppressed in
the compressor described in the above embodiments, the
cooling system in the £ifth embodiment can also realize
high efficiency cooling and low noise.

The cooling system in the f£ifth embodiment of
the present invention uses a hermetic compressor that
sucks a high density-refrigerant due to the circulation of
the refrigerant such way to thereby realize'high system
efficiency and low noise.

Although the present invention has been
described in terms of the presently pteferred embodiments,
it is to be understood that such disclosure is not to be
interpreted as limiting. Various alterations and
modifications will no doubt become apparent to those
skilled in the art to which the present invention

pertains, after having read the above disclosure.



used for the cooling system And, since the refrigerating capacity is

i nproved and noi se generation is suppressed in the conpressor described in
t he above enbodi ments, the cooling systemin the fifth enbodi nent can al so
realize high efficiency cooling and | ow noi se. The cooling
systemin the fifth enbodi mrent of the present invention uses a hernetic
conpressor that sucks a high density rgE&Lgerant due to the circul ation of
the refrigerant such way to thereby reali"Ze high system efficiency and | ow
noi se. u t [ ti ribed in
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terns of the presentTy preferre rments, Tt _ erst'ood t hat
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and nodifications will no doubt becone apparent to those skilled in the
art to whi chashfaplestthinntket tone ppiraitnandaktepeha¥i myer eadenita oahove
di scl osure. -21- Accordingly, it is

i ntended that the appéhded clains be interpreted as covering al
alterations Lficali Il within the true spirit and scope of
t he inventioﬂ&gug¥ﬂ$égﬂgkg£9§@$€ﬁgk ILITY The present invention
is applied to a hernetipg S a-cqqQl i { for use wth a
refrigerator and a f reezgr ?ggﬁ%ﬁ%a?'hv%&ig?’fly?gt g?:gl%eﬁr ?;o"t !ac hce(%%te]scsor
structured s@ompBéssorechhadarabblifig s§9temt o G¥bipden directly froma

suction tube through a
refrigerator and a freezer, and particularly, to a
hermetic compressor structured so that a refrigerant is
led into a cylinder directly from a suction tube through a

suction muffler.



suction nuffler. ) CLAI MBS

1. A hernmetic conpressor conprising: an electric driving device
supported with elastic holding nmeans in a hernetic shell and including a
stator and a rotor; a conpressi ng nechani smdrjven_by said

electric driving deV| ce and used for conpressing a refrllierant

a suction tube passing through said her Q‘%?I_C shel I'; l Ilu”muuu m”'mrd

nmuf fler formed with a |low thermal conductivity mat eri al
conpressing mechani sm - corrarﬂgtﬁgtl ng portions cémmbni tat ng
said suction nuffler to said suction tu rreansfor
comuni cating a space in a refrigerant suction path led to said
conpressing nechanismto a space in said hernetic shell, at node in a
vibration node for thé-.redoherBetice GOOPPSiSOTS giomprdisimd:c shel | .

2. A hermetic conpressor in accordance with claim1, wherein said neans

for conmunicating fronf8aPdectEic; &\Eié{l’rflgs@gt"l;&? ﬁé’ﬁ’ﬁ’%ﬁ'&@emédl to said
t e
Sl 1 Chol oo, o TEFERE LB Ep8 MeRRECEE GrnBPREr EIFROLS BRA hoplndiEe’R ™ C

cormunl cate g@gtgloagﬁdl 8 satdrhernetic shell to the space in said s_uct i on
muffle . -
a compressing mechanism driven by said electric

driving device and used for compressing alrefrigerant;

a suction tube passing through said hermetic
shell;

a suction muffler formed with a low thermai
conductivity material and fixed to said compressing
mechanism; | |

communicating portions communicating said
suction muffler to said suction tube; and

‘means for communicating a space in a refrigerant
suction path led to said compressing mechanism to a space
in said hermetic shell, at node in a vibration mode for

the resonance frequency in said hermetic shell.

_ 2. A hermetic compfessor in accordance with
claim 1, wherein said means for communicating from éaid
refrigerant suction path space led to said compressing
mechanism to said space in said hermetic shell is one or
more small holes, which are formed in the shell of said.
suction muffler to communicéte the space in said hermetic

shell to the space in said suction muffler.



- 23- ' 3. A hernetic conpressor in accordance with claim1 or 2,
wherein said refrigerant is HC (hydrocarbon) or HFC (hydro-fl uorocarbon)

i ncl udi ng no chl ori ne. -~ 4. A herneti cl |“|“H ﬁmltlu"(jmﬁcordance
with claiml1l or 2, wherein said refrigerant is

conposed of R-22 and R-152a whose ODP (ozone destroy paraneter) Is | ow
respectively. 5. A hernetic ressor in accordance with
claim1 or 2, wherein said electric driviig device is operated by an

inverter wt h a supply 3f re%u%%eqlé%ﬁes&érgnléxe accordanrI e"?lt]§ cool i ng

system conpri si ng: CONpr ess nser

capil'lary, aidign1e¥aPQrailereWnes@id refrigerantsdisd HeO MBI a gy des
an electric driving devi ce supported with elastic holding rmeans In a

hernmetic shebk HRFG lthydre-&lusireicarbdn) Heicliuding no chlor&d@Npressing
.mechani smdriven by said electric driving device and used for conpressing
a refrigerant; a suction tube passing through said hernetic

shel | ; a SUCtIOQ£ r forned with a low conductivity _
material and fixed to &4id g#ﬁ?ﬁ@?r Qﬁnln accordance i cating
portlons fOVCSQEHUE'SthUQWLEQE&n said refrigerant is a mixed

refrigerant composed of R-22 and R-152a whose ODP (ozone

destroy parameter) 'is low respectively.

5. A hermetic compressor in accordance with
claim 1l or 2, wherein said electric driving device is
operated by an inverter with a supply frequency of 60Hz or

over.

6. A cooling system comprising:

a compressor, a condenser, a drier, a capillary,
and an evaporator, wherein

said compressor includes

an electric driving device supported with
elastic holding means in a hermetic shell and having a
stator and rotor;

a compressing mechanism driven by said electric
driving device and used for compressing a refrigerant;

a suction tube passing through said hermetic
shell;

| a suction muffler formed with a low conductivity

material ahd fixed to said compressing mechanism;

communicating portions for communicating from



-24- said sdct;gﬂ_nuLLLEL_Lc—SaLd—suction t ube; and nmeans for
comuni cating from efrigerant,suction path led to said
conpr essi ng mach | g}ﬂgl n said hernetic shell, at node in a
vi-bration nDde frequency in said hernetic shell

7. A cooling systemin accordance with claim6, -wherein said neans for

comuni cating fromthe space in said refnigerant suction path led to said
conpressing nmechanismto the space in sald hermetic shell is one or nore

smal | hol es, s&@&cguéﬁfoﬁoﬁﬂfglée EBesﬁﬁﬁlEuﬁ@1§ﬁ'Qub§uC%hﬂp muffler to

comuni cate the space in said hernetic shel the $pace in said suction

nuf fl er. the af sC ¥R wnﬁuﬁﬁ@aﬂmgamm@%a@é hyelaimeé or 7,
wherein said refrigerant is HC (hydrocarbon) or HFC (hydro-fl uorocarbon)

i ncl udi ng norefitbgenant suction patB. led tookand spmpmﬁshﬂn@pﬁﬂanWMEsmM th
claim6 or 7, wherein said refrigerant i.s a mxed refrigerant of - R-22 and
R-152a mhosetQIP>§B§6ﬂe1§e§PF§yh9§m9#éFeﬁ?eié | 8%y npdepdat iavaiipration

th claim®6 or 7, wherein said

10. A | d
electrfgodllﬂ?aé %85|tﬁeagggéﬁggggd%%ﬁquﬁﬂcynﬁﬁrFé?dwhﬁﬁmétéﬁbﬁhflﬂrequency

of 60Hz or over.

.7. A cooling system in accordance with claim 6,
wherein said means for communicating from the.space in
said refrigerant suctioh path led to said compressing
mechanism to the space in said hermetic shell is one or
more small holes, which are formed in the shell of said
suction muffler to communicate the space in said hermetic

shell to the space in said suction mufflef.

8. A cooling system in accordance with claim 6
or 7, wherein said refrigerant is HC (hydrocarbon) or HFC

(hydro-fluorocarbon) including no chlorine.

9. A cooling system in accordance with claim 6
or 7, wherein said refrigerant is a mixed'refrigérant of
+R-22 and R-152a whose ODP (ozone destroy parameter) is low

respectively.

10. A cooling system in accordance with claim 6
or 7, wherein said electric driving device is operated by

an inverter with a supply frequency of 60Hz or over.



