; 3456e3ee™”_| bXbnBe6xeTegmyny DESCRI PTI ON HERMETI C COVPRESSOR AND

FREEZI NG Al R- CONDI TI ONI NG SYSTEM 5 TECHNI CAL FI ELD The present invention
relates to a hernetic conpressor in a freezing air-conditioning system such
as a refrigerator or a showase. 10 BACKGROUND ART In recent years, for a
hernmetic conpressor in a freezing refrigerating systemor air-conditioning

ot overent (n ot clescy o reduct oot poi se-and- n anry INUATHANAN
brovi da the compressor . A conventi onal. D(SELLG GOMDr 6550f e Shown In USP
grg\;ll 720. Them;bove convent i onal 5§§(E§B5EEMresggr Wi I[ﬂmﬂﬂﬁm’ﬁ!ﬁﬁm& ”m
below with reference to drawings. FIG 14 is a sectional t he

conventional hermetic conpressor. FIG 15 is an expl oded perspg®oei ve view
of a suction nuffler_attached to % i nder_head of the conventional

her me]t i ¢ conpr d$6BMETIC ﬂ@ﬂpﬁﬁsﬁ@‘ AdVe & RERLING AIRRGONEY THONNGt i ¢
vesse
SYSTEM

TECHNICAL FIELD
The present invention relates to a hermetic compressor in a

freezing air-conditioning system such as a refrigerator or a showcase.

10 BACKGROUND ART
In recent years, for a hermetic compressor in a freezing
refrigerating system or air-conditioning system such as a refrigerator or
a showcase, there are required an improvement in efficiency, a
reduction of noise and highly reliable techniques, and besides, it is
15 also an important factor to inexpensively provide the compressor.
A conventional hermetic compressor is shown in USP
5,971,720.
The above conventional hermetic compressor will be
described below with reference to drawings. FIG. 14 is a sectional
20 view of the conventional hermetic compressor. FIG. 15 is an exploded
perspective view of a suction muffler attached to a cylinder head of the
conventional hermetic compressor.
In FIG. 14, reference numeral 1 denotes a hermetic vessel.
Reference numeral 2 denotes a compressing element, which is

25 accommodated in the hermetic vessel 1. Reference numeral 3 denotes



Ref erence nuneral 2 denotes a conpressing elenent, whichis 2 5
accommodated in the hernetic vessel 1. Reference nuneral 3 denotes -2
an electric notor elenent, which is connected with the conpressing el enent
2. Reference nuneral 4 denotes a cylinder, which defines a conpression
Chanber 5 of the conpressing elenent 2. Reference nuneral 6 denotes a
pi ston, which reciprocates in the cylinder 4. 5 Reference nuneral 7 denotes
a valve plate, which seals one end of the cylinder 4. Reference nuneral 8
denotes a cylinder head, which fixes the valve plate 7 to the cylinder 4
and fixes a suctjon . muffler (not illustrated i I 3) to the valve plate
7. Reference %ﬁ’i@ﬁéﬂ'c mptaeRlirasnt whic i'%r?%‘i”&&?ecg@ﬁé‘réﬁ)c@'ﬁaﬁ%ﬁ'sdﬂgll
denotes freezer oil ich is collected in the bottom portion of the
hermet i ¢ ves&lement Pnlﬁﬁg}ems? rrumeral & deRates: & Clinder AhIEE deTNRS Pon
nmuf fl er as silencing means for atfenuating noi se generated in the
conpr essi on CRAMRIESSIONSRAMbEY St Plthe,compTresting alement 2. cBeference ew of an
i nprovenent in performance of the hernetic conpressor, it is desirably 15
nmade of a matsimenal & denefesawistien nwhidvrriietacates in e cylindghéhetic resin
material. In consideration of the use environnment of a cool ant gas
at nospher2 arftefgrenegnuemasal ddanotes revalyatmate, whishisealacaei end piyhee a
material of PBT or PPS. The suction nuffler 12 is made up froma nmuffler
mai n body 2 ®Yiigdend. Referenes nypenal 8 demetema cyvindersheadouhichafixesi t he
muf fl er cover 9 are joined to each other by welding or fitting to define a
muf f| er spacdheyalveeplatericte theneyliderst apddixes asuctipatmyffles (n@bhose one end
is open in the hermetic vessel 1 and other end is open to the nuffler space
14. Ref er encéllyirated|in ¥4 Gddittesharvalve péatepl pRefarnee sumerab1@nd i s open
to the valve plate 7 side and other end is open to the - 3 muffler space
14. The oper genotesf suntionepipet | Betarepceguometal ikt daootas tieez@ool, wil | be
descri bed bel ow. Cool ant gas that has returned froma freezing cycle (not
i |1 ustrat@d) whichliechbectedi io therpottamgortiongefcthechemnetic wdsseltd t he
hernmetic vessel 1 through the suction pipe 10. The cool ant gas then passes
t hrough the suction rofflGer1 5 2efarénceenwnetal 12 desotesaaductionsnuffleme
conpressi on chanber 5, where the coolant gas is conpressed by the piston 6
that is reci @sodilnang teanofaraitermmatingpnoisie gererstedtin ithe compressarent 3,
and then the coolant gas is sent to the 1 o freezing cycle. At this tine, a
pressure pul shamberdd andea suotiamtvadees (matdliustrated)hdnodewrefsan on chanber 5
due to the reciprocation of the piston 6 and the openi ng/cl osing operation
of the sucti éimpvevereentTineperfosrnance mfltbathermetio/compoesson ddsideditably
conpressi on chanber 5 propagates in 15 the reverse direction to the flow of
t he coolbnt ¢aade afia@ matenalevite aclovethermal qonsluetivity ce.gs gaggnthetichr ough t he
outl et pipe 16. The pressure pul sation then attenuates by being rel eased
into the hermesincmatariall In cansidegiationeod hiecuseiepwiroementdfia coallindt ed as
| ow noi se

gas atmosphere and a high temperature, the synthetic resin material

may be a material of PBT or PPS.
The suction muffler 12 is made up from a muffler main body
20 13 and a muffler cover 9. The muffler main body 13 and the muffler
cover 9 are joined to each other by welding or fitting to define a muffler
space 14. Reference numeral 15 denotes an inlet pipe, whose one end
is open in the hermetic vessel 1 and other end is open to the muffler
space 14. Reference numeral 16 denotes an outlet pipe, whose one

25 end is open to the valve plate 7 side and other end is open to the



On the ot her hand, another conventional hernetic 20 conpressor is shown in
US. PAT. 5,496,156. FIG 16 is a sectional view of the other conventional
hermetic conpressor. In FIG 16, reference nuneral 18 denotes a hernetic
vessel . Reference nuneral 19 denotes a conpressing elenment, which is
dccommodated in the hernmetic vessel 18. Reference nuneral 20 denotes an
electric notor 25 elenent, which is connected with the conpressing el enent
19. - 4 Reference nuneral 21 denotes & cylinder, which defines a
conpressi on chanber 22 of the conpressing el enent 19. Reference nuneral 23
denotes a piston, which reciprocates in the cylinder 21. Reference nuneral
24 denot es a Mdffies spageel4.whi ch seals one end of 5 the cylinder 21.

Ref erence nuneral 25 denotes a suction valve, which is interposed between
the valve plate 24 anthe peecgtiomaéthe hermetisreoprefsas canshsictRhses a
cylinder head, which fixes the valve plate 24 to the cylinder 21 and fixes
a suction nufgbose witl be deiseribad \aelpwat Coolant gascthat d@sretwimngd frgmianot es a
suction pipe. Reference 1 o nuneral 29 denotes freezer oil, which is

col | ected i n frérzibgicyole (wtiillustrated) e the hesmetioevpressr iFignosuct i on
muffler 27 is made up froma suction nuffler main body 30 and a suction
muf f | er cobverrelasethiate the henmetitiiessehdi througly the sgméon dpe ddk. i bhenuf f 1 er
cover 31 are joined to each other by welding or fitting to define a nmuffler
space 32. 15 deefiantcgasthampassesthroeght the suction suffler gﬁcﬂﬂd the valvel ui dly
connects the hernetic vessel 18 and the nuffler space 32 with each other.
Ref er ence nurpatd 7 2hddbows és the cont pressjzirnpehamibes &, ovizererithei coapohgas t he
val ve plate 24 side and other end is open to the nuffler space 32. The
oper ati on of iswenipressed bycthveppistmob thahést recipextading2dwe ab dhve rotdtiorbe
descri bed bel ow. Cool ant gas that has returned froma freezing cycle (not
il lustrated) dfdhelrdetizicnabiar elenprrds3and themtlee cebladeghs istseritie ther neti c
vessel 18. The cool ant gas then passes through the suction nuffler 27 and
t he val veopl dteeddg aydle.| ows in the conpressi on chanber 22, where the

cool ant gas is conpressed by the 2 5 piston 23 that is reciprocating due to
the rotation of the eAkthis timeyd pressurepulshtiorof t2€ coatahtigashocberscinol ant
gas is sent to the freezing cycle. At this tine, a pressure pulsation

havi ng occur rthd dompfesstcamphasbieord dbhartbehe22cipropation @f the pistenr@aadse
direction to the flow of the coolant gas, and is once released into the
muf f | er spacehd2pgerihg/feigs8ing lopesatioriof phesuddionVedver ddsupregsureat i on t hen
attenuates by being released into the hernetic vessel 18 through the inlet
portion 33, gulsation aAdivadgedcasmrédin tioé cempressaovieanibec S pexpagatesin i onal
construction, however, has a conplicated shape because the nmuffler main
body 13 and tthe reverse direction to the flow of the coolant gas, and is once

released into the muffler space 14 through the outlet pipe 16. The
pressure pulsation then attenuates by being released into the hermetic
vessel 1 through the inlet pipe 16, and is radiated as low noise.
On the other hand, another conventional hermetic

20 compressor is shown in US. PAT. 5,496,156. FIG. 16 is a sectional
view of the other conventional hermetic compressor. In FIG. 16,
reference numeral 18 denotes a hermetic vessel. Reference numeral
19 denotes a compressing element, which is accommodated in the
hermetic vessel 18. Reference numeral 20 denotes an electric motor

25 element, which is connected with the compressing element 19.



10 nuffler cover 9 formthe respective side wall surfaces of the suction
muf fler 12. The conplicated shape causes an increase in cost for

manuf act ure. Besi des, since the conplicated shape further causes a |arge
def ormati on upon nol ding, the insufficient connection between the muffler
mai n body 13 and the nuffler cover 9 brings about a 15 | eakage. Therefore,
a sufficient silencing effect can not be obtained. The above conventi onal
construction has these di sadvantages. DBl SCLOSURE OF THE | NVENTI ON The
present invention is to provide an inexpensive |lownoise 2 o hernetic
conpressor i ich a nuffler cover is de into.a singple shape only with a
single wal l g%ﬁ%&%’é?e f‘HH?eéﬁi/zalégerﬂ%g?r?gc indss; “&’6&‘ ﬁ’ﬁ%?ﬁ@c ure, and
further, since deformation can be reduced thereby, a sufficiently close
contact can sOmepfessietchambes 22ophtha compressiegelamant 1% Refgrenssdy and
the nuffler cover. 25 Furthernore, in the above-descri bed conventi onal -
6 const ruct inBeral23 denptesta pistpnewhich (REPfasatepinithe eyliader g.
efficiency to dispose close to each other the opening portion on the

muf f| er spacdafgreneg: ngmearak24 fjenotps gevalvediate, whispaaalg operendefon t he
muf fl er space 14 side of the outlet pipe 16, or the opening portion on the
5 nuf f| er 5spdbe cylinderd1ofRefesenae eunpenal i2Srdamotesd sHetiopamivey wiichi on on
the nuffler space 32 side of the outlet pipe 34 to decrease the fluid

resi stance. lipitesposactbetwrse the yeheplate @dvand thegylisdes2iuct i ons have a
di sadvantage that a sufficient silencing effect can not be obtai ned because
the fluid rediefesence humerali2édlenates iancyludaringad, ovhich fivessthe ealyel sat i ons
havi ng occurred in the conpression chanber 5 and the conpression chanber

22. Anot her ¢itptec24 66 théreypinderdi and/tives arsuatioromuiflet aé todhaoiadee her neti ¢
conpressors in which fluid resistance neans i s added between the opening on
the nuf fl er fhatec24i Refefendeeniinieral B8 peratds Ehsudioropipd. nReferanicen on t he
nmuf f| er space side of the outlet pipe, thereby attenuating a pressure

pul sat i oh0 haviumgerd &% denbtes fréezerovihrwkichdas aoiected in Besbddem phbdion
above-descri bed conventional constructions have a di sadvant age t hat
pressure pul sdthermereeticrvesset diBr etihée suchion2nuffterndf éspiaste updrdera 5 and

t he conpression chanber 22 are rel eased as sound sources through the

openi ng por t istiction mhffldremait bady 8dsand a suctiot giudlleotovér3 i niTdte pi pe 15 or
the inlet portion 33, besides they vibrate the wall surfaces of the suction
muf fl er 12 arsdictibe aufftaronaimubodei302and therskietiopvnuftflesecovenr3desre 2 5

Anot her object of the present invention is to provide | ow noi se hernetic
conpr essor s ijoinedi toheadteottedrl byswelding arffitting tewdsfirmnambifflesrspacef 82 ned
integrally with the inlet pipe and the outlet pipe and since the rigidity
of the wat| Refesercohunteratddtdenotesfan mletqaortioa, whicl fleddly rcomatects t he
vibration of the wall surface can be suppressed. 5 Besides, in the

above- descr i hee heometict vessal 18carsd the mufler spaces32awithf éach otheemeasure for
obtaining a high efficiency that the opening portion on the hernetic vessel
1 side of thdeferencepnpmerdl Bdslenotes ameoutBel pipehevhosevosé @mdois aperh a

vol une for the opening portion on the hernetic vessel 1 side of the inlet

pi pe 15 wit htohkewalVe platead4e side and other end is open to the muffler space 32.

The operation of the hermetic compressor constructed as
20 above will be described below. Coolant gas that has returned from a
freezing cycle (not illustrated) to the hermetic compressor is once
released into the hermetic vessel 18. The coolant gas then passes
through the suction muffler 27 and the valve plate 24 and flows in the
compression chamber 22, where the coolant gas is compressed by the

25  piston 23 that is reciprocating due to the rotation of the electric motor



1 oquite different fromthe wall surface where the suction nuffler 12 is
formed causes a conplicated shape of the suction nuffler 12 and it brings
about an increase in cost for manufacture. On the other hand, there is a
limt in space for providing a sufficient volune in the opening portion on
the hernmetic vessel 18 side of the inlet portion 33 that is on 15 the wall
surface where the suction nuffler 27 is forned. |If the volune of the
opening portion on the hernetic vessel -1& sitde of the inlet portion 33 is
increased in order to obtain a high efficiency, the nuffler space 32 is
reduced. Thi s caus a disadvantage that a.suffjcient silencing effect can
not b obt ai element 20aBEHBENAed 01BNt 6AS i 5eBk iR T fERENECYdet o provi de
| ownoi se highly-efficjent i.nexpensive hernetic conpressors in which the
vol ume of the openi nd\pbis fiBe. GrpressUreHization bavlo accirred ke ned by a
wal | surface different fromthe wall surface of the suction nuffler and
thereby an i FOMRIESIANLERABDES 22nRrapagates Indhe reverse dirRctad IRthe 2 5
vessel side can be obtained without reducing the volume of the suction

g _ nuffler, flonohths ppeland gase agd ismncautaleasednintol the mafflerespatesed.
Anot her object of the present invention is to provide highly reliable

her neti c 2onbhesighy the autlel Ripet 3k JdieoRiasguse pulgatiadvthait atfgasuptesbyn t he
outl et pipe is high and thereby a sufficient supply anount of 5 the freezer
oi | from a c&Xging &elgasad ipto tieshewnetiavesret 185F&qgfbthet debpedion 33,
invention is to provide hernetic conpressors safe also for the environnment
by appl yi ng thd isgagiated asolay 8ois®-s with the incorporated suction muffler
as descri bed above to_a cool ant not containing chlorine. 1 o Another object
of the present inventihmabgvesigscoibedeconvartianal constrestiensheweyes) so for
the environnment by applying the hernetic conpressors with the incorporated
sucti on muf f Ih@s @gommalt@g@hapgmﬁ:s& thedmydBe bavaimbedycbdraditheanot her
obj ect of the present invention is to provide a highly 15 reliable freezing
refri gerh®i ngnuffler eovend farm- ihenispestiva gidg swalhsyraaees pf the sucting
environment in which noise caused by hermetic conpressors is reduced by
appl yi ng t he mefflestlizc Thamoseplitated shawseceawses apdueraaset inecastdori ng
refrigerating systemand airconditioning systemsuch as a refrigerator and
a showcase. MmanufastyeesBasidesy sindeothecompplisatedasihapeniuitber eguees aan

el ectric notor elenment, a conpressing elenent to be driven and rotated by
sai d el ectri danget defoesmationt ypen suelding; thepoasdificigrderbrinectinindoelyemn i ¢
vessel, and a suction nmuffler nade up froma nmuffler main body and a

muf f | er coveithe Saufflemmaindpodmnil 3 arwl the owffler sevenf hiritigst aboat i pe whose
one end is open in the hernetic vessel and other end is _ g _openin

sai d suclt?on leakdger Therefoue) atsuffigienhhilercingeeféent can aptheiabtaiiad.suct i on
nmuf fl er and other end is open to said conpressing el enent, and a wal l
surface exceptheaabaypepnyedtional ¢onstrdction baswhese diggdusedagesi ni ng a
nmuf fl er space. Said nuffler cover forns only the upper side 5 wall surface
of the wall surfaces defining said nuffler space. The

DISCLOSURE OF THE INVENTION
The present invention is to provide an inexpensive low-noise
20  hermetic compressor in which a muffler cover is made into a simple
shape only with a single wall surface, thereby decreasing a cost for
manufacture, and further, since deformation can be reduced thereby, a
sufficiently close contact can be obtained in the connection between a
muffler main body and the muffler cover.

25 Furthermore, in the above-described conventional



present invention has an effect that by nmaking said nuffler cover into a
sinple shape only with a single wall surface, the cost for manufacture is
reduced, and further, since the defornmation can be reduced, a sufficiently
cl ose contact can be obtained in the connection between 1 o said nuffler
mai n body and said nuffler cover, and the silencing effect of said suction
muf fl er can be increased furthernore. In the present invention, a wall
surface for defining a resonance space-i$ferned integrally with the
muffl er cover. The present invention has an effect that since the resonance
space can 15 easily be added w t hout any chagge in the ffler main body,
the cost for %H&BPUFe'U'%%e@!M&’%H@%@ bpbiaieing a digh efficiency
correspondi n% to the resonance space is reduced. In the present invention,
at |east onet@dispase close torearh ptherthgcereniggiRartigntenthe ByHHRE 8P3B8Ce i s
along an inner wall surface of 2 o the suction nuffler. The present
i nventi on hasl4siderefdbe iplaitripad S/andtee gipamed postien erethepmedflenn be
i ncreased and the pressure pul sation conponent reduction effect of the
frequency comsofﬂjsw@ phtheneutiebpipgent® eptraopaningeperiioneeR dlie The
present invention conprises a hernetic vessel, an 2 5 electric notor
el ement, & conuifles spageed2 aisde of theowlef pedionadd anet theeapeningiportion eai d
electric notor elenent, a suction pipe disposed in said hernetic vessel,
and a suct | oiheumaifier spasecd2 aiste ofthaiptiet pipendt ite siecsease tee fiside whose
one end is open in the hernetic vessel and other end is open in said
sucti on nuf f Iresistanceutontevsirptherabeove slasceibed ecorvespiomal gonstractiansi on
nmuf fl er and other end is open to the conpressing el enment, and a shi el di ng
wal | bet ween haveopdisatyantage tmatom sufficleptisiénsingneffectrca net bé sai d i nl et
pi pe and an opening portion on said suction nuffler side of said outlet
pi pe. The pr ebtainednvecausentheafluidresistaocetinadedyced alsnin ralapagdoi on path
can be el ongated through the 10 reflection on said shielding wall w thout
di rect | y1pr opagastunegpulsptiens invayingubsatired ihaheraproprassien chamberdnpr essi on
chanber fromsaid outlet pipe to said inlet pipe, a large attenuation can
be obt ai ned. and theecpmpsesaion chambem?22t he shiel ding wall is forned
integrally with one of wall surfaces of the suction nmuffler. The present 15
i nvention has an eff dsnothraobjactafthegwielsgnb inventivnaist torprovide oot
provi di ng separate connecting neans for said shielding wall and the suction
muf fl er, and reiise betmetiproomapresisons rawhict flaihresistaneepukeaasiis@dded ng
occurred in a conpression chanber can be elongated, a | arge attenuation can
be obt ai ned. b2tweentthe quexdiegton tihecmiufter, spaee sidesbfitheyiniat pipiesahdithed
integrally with the nuffler cover. The present invention has an effect that
since sald slipenihgqgoviadn oodheaasifler spacaldide of theooutieingipehdmgrebyf t he
nmuf fl er mai n body, the cost for manufacture can be reduced, and since the
propagati on @dtemustting apesssure gulkation dvavirgy boguoeduinrtbd dampreasion
conpr essi on crr\]anbt;ar can be elongated, a |l arge attenuation can be - 11
chamber.

Besides, the above-described conventional constructions
have a disadvantage that pressure pulsations having occurred in the
20 compression chamber 5 and the compression chamber 22 are released
as sound sources through the opening portion on the hermetic vessel 1
or 18 side of the inlet pipe 15 or the inlet portion 33, besides they
vibrate the wall surfaces of the suction muffler 12 and the suction
muffler 27 to make new noise sources.

25 Another object of the present invention is to provide low-



obtained. In the present invention, a |ower end portion of the shielding
wall is located on a straight |ine extending between the center of an
opening portion on the suction nuffler side of the inlet pipe and the 5
center of an opening portion on the suction nmuffler side of the outlet

pi pe, or nearer to a position on the upper end portion side of said
shielding wall. The present invention has an effect that while the path of
cool ant gas flowing fromsaid inlet pipeto-said outlet pipe is near to a
straight |ine extending between the center of the opening portion on 10
said suction nyffler side of said inlet pipe and the center of the opening
portion on sdlUS&AEIMEHCRAMPIESSIg N Wﬁ“&ﬁﬁbe &?E?'I%fr?%‘i’%g??@%é“ﬁéf’ﬂ of the
coolant gas flowing fromsaid outlet pipe to said iplet pjpe with
pressure pul S0 HieH In S0vies Guieara bawith tbﬁénf?arﬂw%saﬂcﬂwecﬁﬁﬂ%ep'nesaﬁl di al

wi th the opening portion on said suction nmuffler side of said 15 outl et

pi pe as the @é’i‘ﬁ%ﬁ!e Hetdityofthewal sasfager ofuthe sectian afEebRRD Byai nst the
pressure pul sation having occurred in said conmpression chanber, a |arge
attenuati on tigpraedirerebyethrvibiation afdbewalbsbfacefambe supreesgressi on
chanmber can be obtai ned without hindering the efficiency. 2 0 The present
i nventi onSconpri ses Befidast incthecakeye-dgscebediganyentiopal epasiHetions,
conpressing el ement to be driven and rotated by said electric notor

el enent, a sikisi heffegtiveimeasiee fon objaimime ankighceflisignay thahthe suction
muf fl er made up froma nuffler main body and a nuffler_ cover. Said nmuffler
mai n cover c®RENiRGPosiion andheshagmetievepsele! side ehthe inlebripe hd Hwisda
hernetic vessel and other end is - 12 open in said suction nuffler, an
outl et pi pe WegveorBuletlie ipsovginn phsdeh @ vwelomeformiheropeningdwtinarornd i s
open to said conpressing elenment, and a wall surface except an upper side
wal | surf ace the heameticuwegssedd sideiafithg inlehmipedS withdbe wall surfaicet pi pe and
said outlet pipe are 5 fornmed integrally with said wall surface,

respect i vel y gufteediffiecariniromthenwial rsunteceawhef¢ dhe sustionbyufflesr’'i/isng t he
rigidity of the wall surface of said suction nuffler, the wall surface

vi brati on carfobeed gamisessedomiplicated phaperaf thewsudtionnm ufterop2 @indgit por t i on
on the suction nmuffler side of the outlet pipe is |located substantially at
t he center ofbringstakuetcan increaee sncosbfommianuactutée Qn dhevtheémband on has
an effect that a | ow order resonance vibration that the nuffler space has
sol el y can béherepisr 2disutiin spacd forppresdgdingi nsuffidient velbeein tha opeping s
formed integrally with a wall surface on the hernetic vessel side of the
sucti on nuf f Ipartion ®riTthe hersetic veaseint 8 sidehaf the irdet portiarhd8 that ispnovi ng
the rigidity of the wall surface on the hernetic vessel side of said

sucti on hif f Ithke walhsuraté wharedbe sudbica mufiflen2? lie formed: ilttheeyekimai de
that is apt to appear as noi se can be suppressed. The present invention
conpri ses a ldfrthetdpenieg peitiomon2he lkemeetic yeaselot8 sidarehithe inlebnpr essi ng
el ement to be driven and rotated by said electric notor elenent, a suction
pi pe di sposegartios @ishiacredsed inessidr toatitain alhigh @fficientyethe guaifflesuct i on
muf fler is nmade up froman introducing portion whose one end is open in
sai d herneti spaecesi? isaretiuneter Thisdcaysaspardisadantagedhapapsyffiswind i nl et

pi pe whose one 25 end is open to said introducing portion and other end is
open i n sai dsilencing effect can not be obtained.

20 Another object of the present invention is to provide low-
noise highly-efficient inexpensive hermetic compressors in which the
volume of the opening portion on the hermetic vessel side is defined by
a wall surface different from the wall surface of the suction muffler and
thereby an increased volume of the opening portion on the hermetic

25 vessel side can be obtained without reducing the volume of the suction



- 13 suction nuffler, an outlet pipe whose one end is open in said suction
muf fl er and other end is open to said conpressing el enent, and a wall
surface for defining a nuffler space. Said introducing portion is forned by
a wall surface different froma wall surface of said suction nuffler 5 and
an opening portion on said suction nmuffler side of said introducing portion
faces said suction pipe by said introducing portion wall surface. The
present invention has an effect that si-nd® the volune of said introducing
portion can be increased w thout reducing said nuffler space, coolant gas
flowing in through said suction pipe can be 1 o introduced into said
suction nuf f muff%r, and ansimipshang ef theesuetien miefflergpa ke obtaineduct i on
muffler can be sinplified. In the present invention, the introducing
portion has a substarfinethey obieetpfghearesgehinueniion isde pievide higiyret i ¢
vessel side and a substantially rectangul ar-parall el epi ped i nner space. The
15 present i n’@bﬂb|ﬁdﬂﬁmtl%ﬁ0m§%$0ﬁsﬁatwhichdget\fﬂ-iOO'(’éY eftheosiant gas

i ntroduci ng portion can be increased nmore wi thout reducing the muffler
space, a | ar dlow intheoutiet pipel isrhighand thatehy a auffisieniguprly @rkodnt oh pi pe
can be introduced into said suction nuffler at a | ow tenperature, besides

t he shapebof tbaifteeaestdibiiomua fdapillaryrcamebgiemsuréded. 2 0 The present

i nvention conprises a hernetic vessel, an electric notor elenent, a
conpressi ng el ement tAndtbedobyjest ofrtherpreaeat!iryentmindiseioguiovide hetroetic

el ement, freezer oil staying in a |ower portion of said hernetic vessel, a
sucti on pi pe cbinspessdrs safeaals oHfer tee ienwensednt ky apptying the helneeticand a
capillary whose one end is open in said freezer 2 5 oil and other end is
open in an owongpresspes vithsthednsamoratedstittien mdfiied as dederibexdiabowea
muffl er has an inlet pipe whose one end is open in said hermetic vessel and
ot her end i s tomecoolant anticentainimg chibfiner, and the outl et pipe conposed of
a continuous body of pipe having at |east two inner dianmeters whose one end
is open 1@ sai d suct ifmothef bbjectaafdhB prekent ancntonoisao provide Heouosticessi ng
el ement. The present invention has an effect that since the flow velocity
of cool ant ga®mpressaors satd alsopiiop¢he &mvire nmrmentdas apgplyang tihé ihereeticsuppl y
quantity of freezer oil fromsaid capillary can be ensured. In the present
i nvention, arompressdrawithethedhcarporptedsuttien Wufflemasedesceriped abene si de
of the outlet pipe is smaller than an inner dianeter of a pipe on the

sucti on nuff ltera bydiecafbomibdseutdadanpi pe. The present invention has an
effect that since the flow velocity of coolant gas in the pipe on the
conpressi ng el ement Anisthet object afuhkegireseptimeantion isi tohsnovideaa Higklyf | ow
velocity of the coolant gas in the pipe on said 15 suction nuffler side of
sai d outlet peliabledreszingtrefrigdratidgrsyshemf amdvait-comditionoigasystgas safeom t he
opening portion on said suction nuffler side toward the opening portion on
t he conpr essiatgp éretenéndrarement faimthiclunhbite paysed byshdrimeticent suppl y
quantity of freezer oil fromsaid capillary can be ensured. 2 o In the
present i nvergbnmpressorisnediuced py applyong ie¢ \neemedic compressors as

described above to the freezing refrigerating system and air-
conditioning system such as a refrigerator and a showcase.

20 The present invention comprises a hermetic vessel, an
electric motor element, a compressing element to be driven and rotated
by said electric motor element, a suction pipe disposed in said
hermetic vessel, and a suction muffler made up from a muffler main
body and a muffler cover. Said muffler main cover comprises an inlet

25 pipe whose one end is open in the hermetic vessel and other end is



pi pe on the conpressing el enent side of the outlet pipe and a pipe on the
suction nuffler side of said outlet pipe is substantially equal to said
outl et pipe opening position of the capillary, or at a position nearer to
an opening portion on said suction nuffler side of said outlet pipe. The 2
5 present invention has an effect that since the flow velocity of cool ant

- 15 gas near said outlet pipe opening position of said capillary can be

i ncreased, a sufficient supply quantity & freezer oil fromsaid capillary
can be ensured. The present invention is a hernetic conpressor used for a 5
cool ant not containing chlorine. Al effects as descri bed above can be

obt ai ned everPP@RdEr SaiflSusHioNIMUTHETy BNPWERk PIREIWRRSE SNSi SRA EhPBENHB. The
present invention is a hermetic conpressor used for a hydrocarbon-base
cool ant. Al s@id syetondnutlasranstathgroenrd diurPse toptaid manBIRSSING Rlemend,
hydr ocar bon- base cool ant environnment. 1 o The present invention is a
freezing ref Angea avalhgudgee except an unrercudaiwalbaurigcewfveall suefacas a
refrigerator or a showcase in which the hernmetic conpressor is .
i ncor por at ed.defining pfragffleraspanss c Saisk mufflev sovahfaympnly heduprensigeder
operation conditions as any of said freezing refrigerating system and
ai r - condi bi owalhsurfaceof the vl srfacsedefmingsad MuHflerRpRaceESTheG 1 is a
front view of a principal part of a hermetic conpressor according to
enmbodi ment 1;preseént investiandwast anedfectithat by maldngraaid imafifles sovesfintoha
hernmetic 20 conpressor according to enbodinent 1; FIG 3 is a sectional
vi ew of a prisimppashapetondy withsaisingle wall surface, the cost for manufacture
is reduced, and further, since the deformation can be reduced, a
sufficiently close contact can be obtained in the connection between
10 said muffler main body and said muffler cover, and the silencing effect
of said suction muffler can be increased furthermore.
In the present invention, a wall surface for defining a
resonance space is formed integrally with the muffler cover. The
present invention has an effect that since the resonance space can
15 easily be added without any change in the muffler main body, the cost
for manufacture is reduced and noise of the frequency corresponding
to the resonance space is reduced.
In the present invention, at least one wall surface of wall
surfaces defining the resonance space is along an inner wall surface of
20 the suction muffler. The present invention has an effect that the
volume of the resonance space can be increased and the pressure
pulsation component reduction effect of the frequency corresponding to
the resonance space can be increased.
The present invention comprises a hermetic vessel, an

25 electric motor element, a compressing element to be driven and rotated



muf fl er used in the hernetic conpressor according to enbodinent 1; FIG 4
rs a sectional view of a principal part of a suction nmuffler used in a
hermeti c conpressor according to enbodinment 2; 25 FIG 5 is a top view of a
nmuf fl er cover used in the hernetic - 16 conpressor according to
énbodinent 2; FIG 6 is a sectional view of a principal part of a suction
muffler used in a hernetic conpressor according to enbodinent 3; FIG 7 is
a sectional view of a principal part of &0suction 5 muffler used in a
hernmeti c conpressor according to enbodinment 4; FIG 8A is a sectional view
of a principal part of a suction nmuffler used jn hermetic ¢ ressor
accor di ng to%’r&éi%ﬁtﬂcwoﬁqr@'ewmsaaS‘J:ﬁtt?é‘ RiP&FISPOBRE 13 F& (r)nr:: muf f | er
showmn in FIG 8A; 1 o FIG 9 is a rear view of the suction nuffler used in
the herneti c hesmstiesessehcand gi suftian Mﬁ%’i-ngﬁ!d sucipsmyifler SOMRERRS onal
view of a princjpal part of a hernetic conpressor according to enbodi nent
6, FIG 11 i@ninieiRipgyghoss Qﬂﬁcﬁnfh'spPPﬂBi'@émeMm%'P\éﬁ @Angnothernuf f | er
used in the hernetic conpressor_ according to enbodinent 6; FIG 12 is a

gr aph showi n@neoissepest inasaier shatian auiflessypputlet pipe whose one end is

5 open in said suction muffler and other end is open to the compressing
element, and a shielding wall between an opening portion on said
suction muffler side of said inlet pipe and an opening portion on said
suction muffler side of said outlet pipe. The present invention has an
effect that since the propagation path can be elongated through the

10 reflection on said shielding wall without directly propagating a pressure
pulsation having occurred in a compression chamber from said outlet
pipe to said inlet pipe, a large attenuation can be obtained.

In the present invention, the shielding wall is formed
integrally with one of wall surfaces of the suction muffier. The present

15 invention has an effect that it can easily be manufactured without
providing separate connecting means for said shielding wall and the
suction muffler, and since the propagation path of a pressure pulsation
having occurred in a compression chamber can be elongated, a large
attenuation can be obtained.

20 In the present invention, the shielding wall is formed
integrally with the muffier cover. The present invention has an effect
that since said shielding wall can easily be added without any change
of the muffler main body, the cost for manufacture can be reduced, and
since the propagation path of a pressure pulsation having occurred in a

25 compression chamber can be elongated, a large attenuation can be



wherein a suction nmuffler including enbodinents 1 to 6 of the present
I"nvention is incorporated in a freezing refrigerating systemusing R 134a
cool ant as a coolant not containing chlorine; 2 o FIG 13 is a graph
show ng noi se of a hernetic conpressor wherein a suction nuffler including
enbodi rents 1 to 6 of the present invention is incorporated in a freezing
refrigerating system usi ng R600a cool ant as a hydrocar bon-base cool ant;
FIG 14 is a sectional view of a conventildnai hernetic 2 5 conpressor; -
17 FIG 15 is an expl oded perspective view of a suction nuffler attached
to the conventional hermetic conpressor; and FIG 16 is a sectional view of
anot her convetAt1®d. hernmetic conpressor. 5 BEST MODE FOR CARRYI NG OUT THE
| NVENTI ON Herei nafter, preferred enbodi nents of hernmetic conpressor of the
present invention wi |ln he RIesent Bentions a owsreend postien ghithgshiglgittdi nent
1) I0FIG 1is afront viewof a principal part of a hermetic conpressor
accor di ng to Walhisdlosated ona straighirlnecextending betweer tiee center af abct i onal
view of the principal part of the hernetic conpressor according to
enbodi nent 1 @Fening q&rg@@mn theveugtiaghmuffler siglg of thesindet pipgl and dde of a
principal part of a suction nuffler used in the 15 hernetic conpressor
accor di ng5t o caftetPirantopering pestion enctite suction nufler gide ektheloutlet and 3,
reference nuneral 35 denotes a hernetic vessel. Reference nuneral 36
denot es a corfjipessel hgaedrdeempositioncon itbe apperarthpetiomsidecohsaidet i ¢ vessel
35. Reference 2 o nuneral 37 denotes an electric notor elenment, which is
connect ed wi tshieldéing wabr eEBké poeserinprentBon hasf an @ftect thatwhile3Bedm@tbt es a
cylinder, which defines a conpression chanber 39 of the conpressing el enent
36. Ref er enceofrooodant gad flowing fona spidirdet pipe tchsaidcoytietqpipessinearte
cylinder 38. Reference nuneral 41 denotes a val ve

a straight line extending between the center of the opening portion on

10  said suction muffler side of said inlet pipe and the center of the
opening portion on said suction muffler side of said outlet pipe, the
path of the coolant gas flowing from said outlet pipe to said inlet pipe
with a pressure pulsation having occurred in the compression chamber
is radial with the opening portion on said suction muffler side of said

15 outlet pipe as the center, and by serving as a fluid resistance only
against the pressure pulsation having occurred in said compression
chamber, a large attenuation to the pressure pulsation having occurred
in said compression chamber can be obtained without hindering the
efficiency.

20 The present invention comprises a hermetic vessel, an
electric motor element, a compressing element to be driven and rotated
by said electric motor element, a suction pipe disposed in said
hermetic vessel, and a suction muffler made up from a muffler main
body and a muffler cover. Said muffler main cover comprises an inlet

25 pipe whose one end is open in said hermetic vessel and other end is



25 plate, which seals one end of the cylinder 38. Reference nuneral 42 -
18 denotes a suction valve, which is interposed between the valve plate 41
and the cylinder 38. Reference numeral 43 denotes a cylinder head, which
fixes the valve plate 41 to the cylinder 38 and fixes a suction nuffler 44
to the valve plate 41. Reference nuneral 45 denotes a 5 suction pipe.

Ref erence nuneral 46 denotes freezer oil, which is collected in the bottom
portion of the hernetic vessel 35. The siu2ti-on nuffler 44 is a silencer as
means for attenuating noise generated in the conpression chanber 39 or the
suction valve 42. In view of an_|nprovenent in performance of the hernetic
1 o conpress&@Pen in sajd gaictipagnyfiigiganutictrpipewheserng end opaBrfal
conductivity, e.g. a synthetic resin material. In consideration of the use
envi ronment  SRid syetipamuiiles andethaiend imapaniprgrid Garepeassing element,
synthetic resin material may be a material of PBT or PPS. Reference nuneral
47 denotes a angrawall swiface edgephan 1ppesiside vall aurfaeelof yallisndaces a
muf fl er cover, which are in general welded and joined with each other

t hrough a sugefindng @ mufflerrpanesceeid indef pipg ame saict outat pivef aeg 44, The
nmuf fl er cover 48 has a planar sinple shape and has a function as an
upper - si de wdbrmedintegealiywithesaidiwajl aurface] eespgsdivelyuoThrdiresente nuner al
50 denotes an inlet 2 0 pipe, whose one end is open in the hernmetic vessel
35 and ot her irvehtian bpeani effecicthat dyi iomproving the vgidityhef thel wall siuptacs0 i s
formed integrally with the nmuffler main body 47. Reference nuneral 51

denot es an owflsaid pupton wiuffler otfe wall susfageevibratiomeas s supprasseder 44 and
other end is open on the conpressing elenment 36 side. The outlet pipe 51 is
2 5 formed integral | ynthelprekentinvendionranmomeripg4artion-orithe Shetioper at i on
of the hernetic conpressor constructed as above will be described bel ow
Cool ant gas mhafflenside of thenedtlet pipanisf loeatéhgubygtandiallyct thelaestteabéd) to
the hermetic conpressor is once released into the hernetic vessel 35

t hrough 1the spacedn thesactibn Mh#ld. cbod pnesepisinveatiop desean ifemt ghat ae
suction nuffler 44 and the valve plate 41 and flows in the conpression
chanber 39, \Wwrardeheesardrcd vipastion tioathihecssdiliebypade hasstadalyddan bet i s
reci procating due to the rotation of the electric notor elenment 37, and

t hen t he coolsappregssed.s sent to the freezing cycle. 1 o At this tine, a
pressure pul sation of the cool ant gas occurs in the conpression chanber 39
due to the reciprocatihdhegresbnt mvention4theodtieheipmpenfargied odegrallyper ati on
of the suction valve 42. The pressure pul sation having occurred in the
conpr essi on &ithrhavalBSuace agetheshemeétie vessel sidedfrthet suctidromuifief.| ow of

t he cool ant gas, and 15 is once released into the nuffler space 49 through
the outlEt piThe present invention has an effect that by improving the rigidity of the

wall surface on the hermetic vessel side of said suction muffler, the
wall surface vibration on the hermetic vessel side that is apt to appear
as noise can be suppressed.
The present invention comprises a hermetic vessel, an

20 electric motor element, a compressing element to be driven and rotated
by said electric motor element, a suction pipe disposed in said
hermetic vessel, and a suction muffler. Said suction muffler is made
up from an introducing portion whose one end is open in said hermetic
vessel and other end is open in an inlet pipe, said inlet pipe whose one

25 end is open to said introducing portion and other end is open in said



Here, since the nuffler cover 48 has a planar sinple shape, it is even in
thi ckness and so it suffers only a little deformation due to shrinkage or
strain upon nolding. In the connection with the nmuffler nain body 47,
therefore, the weldability is good in conparison with the case of a 20
I"ar ge def ormati on upon nolding. Since this brings about a good seal, the
pressure pul sation hardly |eaks through the connection portion between the
muf fl er main body 47 and the nmuffler ceval 48. The silencing effect that
the suction nuffler 44 has is fully obtained. Thus, since the pressure

pul sation released into the nuffler space 49 through 2 5 the outlet pi pe 51
can fully be gationuBuEETa 30 Qpiet P'Ped’&'ﬁo% ong| erd igopen in@aid gustieRe
hermetic vessel 35 through the inlet pipe 50, noise can be reduced nore

ef fectively. Reffledand Bﬁ‘&faﬂ‘(ﬁﬁgs epen rtgfsralcércoam/r@rssm element, gngnawall npl e
shape, the cost for nolds can be reduced and the weight of the 5 materi al
can be decr eddbtaceriasidsfiniag a mufilesspacs. Sadinicodveing RaTtomisffPEedover
48 can be reduced. Further, since the shape of a receiving jig necessary
for supersoniky asvall agrfaa&éisffemts‘mm aswabesurface ef saishsectiompwiffert he
muf fl er cover 48, the cost for the jig nold can also be reduced. 10

( Enbodi neht zqndramopemeg @ostion jognsaidve ustiosf mafiien sidiepefi sgidrintrefluginguct i on
muffl er used in a hermetic conpressor according to enbodiment 2 of the
present i nverRarbandadesisaid suctom pips byisaid introdgcingfpertioncwaltsurfegeNot e
that the hernetic conpressor using the suction muffler illustrated in FIG
4 differs frokhe peesmntrinvénticnihpsers effect thattsince dhé wokirge of saitly in t he
suction muffler, so it is not illustrated. In FIGS. 4 and 5, reference
numer al 52 ddntroducimgspettiooncanibel increagedcwithoutreeiducipg fsaidnnaufilerf | er mai n
body 53 and a nmuffler

space, coolant gas flowing in through said suction pipe can be

10 introduced into said suction muffler at a low temperature, besides the
shape of said suction muffler can be simplified.

In the present invention, the introducing portion has a
substantially rectangular opening portion on the hermetic vessel side
and a substantially rectangular-parallelepiped inner space. The

15 present invention has an effect that since the volume of said
introducing portion can be increased more without reducing the muffler
space, a larger amount of coolant gas flowing in through said suction
pipe can be introduced into said suction muffler at a low temperature,
besides the shape of said suction muffler can be simplified.

20 The present invention comprises a hermetic vessel, an
electric motor element, a compressing element to be driven and rotated
by said electric motor element, freezer oil staying in a lower portion of
said hermetic vessel, a suction pipe disposed in said hermetic vessel,
a suction muffler, and a capillary whose one end is open in said freezer

25 oil and other end is open in an outlet pipe of said suction muffler. Said



2 o cover 54. The nuffler main body 53 and the nuffler cover 54 are joined
W th each other through a process of welding or the like to forma nmuffler

space 55. Reference nuneral 56 denotes a resonance space wall, which is
formed integrally with the nuffler cover 54 so as to extend 25 along the
inner wall surface of the muffler main body 53 and which - 21 defines a

resonance space 57. Reference nuneral 58 denotes an inlet pipe, whose one
end is open in the hernetic vessel 35 anili4dother end is open in the suction
muffler 52. The inlet pipe 58 is formed integrally with the nmuffler main
body 53. Reference nuperal 59 denotes an 5 outlet pjipe, whose one end is
open in the sﬁ}{%'PBr{nHﬁErlr@S 8p 15 %ﬁ%é‘ﬂ"%sﬁdof@ i$ QREN HeSBBhpr essi ng

el enent 36 side. The outlet pipe 59 is formed integrally with the muffler
mai n body 53.hermetispeasiel @ndoptherenskisneren in sajsh sdetion ByHter.Rr¢dhas above
wi |l be described below. A pressure pul sation having occurred 10 in the
conpr essi on A@Hled@ipagopirasesheta qontinweushedsef pinecbayivg atdeprbiweow of
cool ant gas, and then it is once released into the nmuffler space 55 through
the outl et piipeesdiameterywhnse eng @nskisi et Bhpaidestctign mudfler agdency
corresponding to the resonance space 57 is concentrically reduced, and then
t he presshre ghesandds openriel ridcapmptessing elrRmast mehedresestine@tiai ough
the inlet pipe 58, thereby reducing noise nore effectively. Mre

speci fi cal | y,hashen gbtect that sinee Hbe?ﬂaw velaoiyeof gmlantgasirseihavdet r equency
of about 500 Hz under the environnment of 8134a cool ant and a resonance
frequency of pipegandu®inasegseda swfticient Beppiwauantityaf feeezoohfroonl ant . | f
silencing at 2 0 these frequencies is insufficient, the hernmetic conpressor
gener at es versgiticgpillasy can tspensurest t hese frequency conponents contai ned
in the pressure pul sation can be absorbed into the resonance space 57 by
maki ng the resonance lhrtbgueesgnbinvemsione sonianes digmetesaf 2 pipe odetha t h

t hese frequencies, vibration to the space in the hernetic 25 vessel 35 can
be reduckd ampnmpressitigelenientsidecrfmbei auttetnppedsesmallser than aminnsr | ower ed.
Further, since the anount of absorption of the pressure pulsation is

det er m ned i diameteraha @ipe vin thieesuatiammuifier hidler eksmidnautietripe. Sihe f or mi ng
t he resonance space wall 56 so as to extend along the inner surface of the
muf f | er mai n predgnbibivestian Mascan effact dhabsineertbédtow velogitysof eoolant

gas in the pipe on the compressing element side of said outlet pipe can
be higher than the flow velocity of the coolant gas in the pipe on said

15  suction muffler side of said outlet pipe so as not to hinder the flow of
the coolant gas from the opening portion on said suction muffler side
toward the opening portion on the compressing element side of said
outlet pipe, a sufficient supply quantity of freezer oil from said capillary
can be ensured.

20 In the present invention, a connecting position between a
pipe on the compressing element side of the outlet pipe and a pipe on
the suction muffler side of said outlet pipe is substantially equal to said
outlet pipe opening position of the capillary, or at a position nearer to
an opening portion on said suction muffler side of said outlet pipe. The

25 present invention has an effect that since the flow velocity of coolant



(Embodinent 3) FIG 6 is a sectional view of a principal part of a suction
muffl er used in a hernetic conpressor according to enbodinent 3 of 10 the
present invention. Note that the hernetic conpressor using the suction
muffler illustrated in FIG 6 differs fromthe hernetic conpressor
iMllustrated in FIG 1 only in the suction nuffler, so it is not
illustrated. In FIG 6, reference nuneral 60 denotes a suction nmuffler, 15
which is made up froma nuffler nmain bod$561- and a nuffler cover 62. The
muffler main body 61 and the nuffler cover 62 are joined with each other
through a process of welding or the like to forma nuffler space 63.

Ref er ence nur&?rsa'l‘ei‘ims"l‘iérﬂﬂtl@g Ripe PaNiNG osdian ofeathcarillapt GaA bent egral I y
with the nmuffler cover 62 on the upper end portion side of the 2 o

shi el di ng walincregsedpa sum@nenéﬁ@ppﬁfqu@ntltvrofth@ez;w. ell fiiong spdd capillarg on t he
upper end portion side of the shielding wall 64 than a straight |ine
connecti ng b&anelke enserednt er of the opening portion on the suction nuffler
60 side of an inlet pipe 65 and the center of the opening portion on the
suction nmuffler 60 silee pfesantduvertiopipa Mt Tomprasser yseed fesahas its
one end open in the hermetic vessel - 23 35 and its other end open in

t he suctibn reolardrna@czontamingicbiorpiee Adleffects @ndescenhed ablove adn het he
muf fl er main body 61. The outlet pipe 66 has its one end open in the

sucti on nuf f labtaib@dagnen updert ez cealantnvironment nohgonrtaing chlerre: 36
side. The outlet pipe 66 is formed 5 integrally with the nuffler main body
61. The operation of Thephesenitincentionisasiermeticcompressersusddier ai | | be
descri bed bel ow. Since coolant gas flows substantially linearly fromthe
openi ng por t inpdrocanblos-base coalanif fAlbeffedtsasiaestribed abdwe canbe 65 t oward
t he opening portion on the suction nuffler 60 side 10 of the outlet pipe 66
due to a suctabdainedreweryandeathes hpgradasboadiasecaoiamt emvironengritst on 40, it
can snoothly flow into the conpression chanber 39 irrespective of the

shi el di ngowal | 64 andlhénpresenttineertidn s arfcgezing refrigeratingi sysdemCor ahe

ot her hand, a pressure pul sation having occurred in the conpression chanber
39 15 propagairesonditiohing systese sdch ast a cefrigferator drl @wshoivcalse inoghight gas
and it is radially released into the nmuffler space 63 through the outl et

pi pe 66. At tthederimatic campoessanas imawporateoul Alteffects sismesaideshg
propagation path for the pressure pul sation can be obtained by reflecting
t he pressur e ghdveatarobephipagal even uoder dpenationlcenditiqres 85 aany efmsaidt | et 20
fromthe nmuffler space 63 by the shielding wall 64 w thout being directly
radi ated, a drezdingrefeigenbiiog syatenhanobaintovediitidoMeagedystemduci ng noi se nore
effectively. Mdre specifically, the pressure pul sation having occurred in

t he conprg&ssi on chanber 39 contains w de conponents froma | ow frequency
conponent such as an operation 25 frequency to a high frequency conmponent
of 5 kHz or BRIKEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a front view of a principal part of a hermetic
compressor according to embodiment 1;

FIG. 2 is a sectional view of the principal part of the hermetic

20 compressor according to embodiment 1;

FIG. 3 is a sectional view of a principal part of a suction
muffler used in the hermetic compressor according to embodiment 1;

FIG. 4 is a sectional view of a principal part of a suction
muffler used in a hermetic compressor according to embodiment 2;

25 FIG. 5 is a top view of a muffler cover used in the hermetic



- 24 particular, the pulsation | evel of a high frequency conponent of 2 k
to 4 kHz is high. As a nethod for reducing the pulsation level, a nethod is
wel | -known in which, for exanple, the inner dianmeter of the inlet pipe 65
or the outlet pipe 66 is decreased. But, it has a negative effect that 5
the efficiency as one of inportant characteristics of the hernetic
conpressor is reduced. So, since the high frequency conponent has a nature
that it well attenuates in accordance wi flloe the | ength of the propagation
path, the shielding wall 64 that can el ongates the propagation path only
for the pressure Pulsation havi ng occgrred in the 10 conpression chanber 39
i s effective GRIBASSESF aceaifinado fsnBedimemt %mi nt ai ni ng the effici ency.

Besi des, by formng the shielding wall, K 64 inte?rally mjgg the nuffler cover
62, the manufacture Hd&bls assglicnatyiayaprf aRrMgipal pad i@ sHalORepar at e
connecting nmeans is provided for connecting the 15 shielding wall 64 with
the nuf fler maHflesdppdsin 3hefmeticgampressodacceiding:tei emprdingrtdef fect on
noi se, and the cost for providing such connecting means can be el i n nated.
(Enbodi nent 4) 20 FIEIGITisa pnah¥iew PEd KIINGPal PACiYfA spelien of a
suction nuffler used in a hernmetic conpressor according to enbodi ment 4 of
the preseht iMyvEleriused iKoa bermeticteampeasseriascestipgdeosembadimgnt Ae sucti on

muffler illustrated in FIG 7 differs fromthe hernmetic conpressor
illustrated in FIG IFIl&nI8A inatsestional viaw efigf préncipabpatt ofsa guetions
illustrated. - 25 In FIG 7, reference nuneral 67 denotes a suction

muf fl er, whi dnufflerised inpa hesmedicraampeasseniaccosdingd® embodimant ber cover
69. The nmuffler main body 68 and the nmuffler cover 69 are joined with each
ot her through a procdd&.diB iepdiidg viewtaidheisustion myfflerashmamwnliefFlSpace 5
70. Reference nuneral 71 denotes an inlet pipe, whose one end is open in
the hernetic 8fssel 35 and other end is open in the suction muffler 67. The
inlet pipe 71 is forned integrally with the nuffler main body 68. Reference
nunmeral ¥2 denotes arfFl6ut9 ist apepevienhof thesuction neutfiardusgsein thebst antial |y
at the center of the nuffler space 70 and other end is open on the
conpr essi ng dlermeiic @smpieksorgusosdingeto empediment 5f ormed integrally with
the nuffler main body 68. The operation of the hernetic conpressor
constructed as above RG.|1his dsectiobatiview ofva prinnipakpaw qfd batrmetichavi ng
occurred 15 in the conpression chanber 39 propagates in the reverse
di rection t o comprelssor acconbh@no eyabodinmentt®ien it is once released into the
nmuf fl er space 70 through the outlet pipe 72. At this tine, since the
rigidity of the wall H@.fHcis afsectionaliViemeof aginndipalpad ofgasuetion he
vi bration due to the pressure pul sation has been inproved by being forned
integrally 2 rouffieruseldeini thechenigtic Zomprdssdieaccrrding po penty®jimerd 6;i br at i on
of the wall surface of the nmuffler main body 68 is sufficiently suppressed.
Thus, noi se attendantFl@di2 ishe graph shovfing soisdodhia bernetic bempdssed. | n
particular, the vibration of the wall surface on the hernetic vessel 35
si de of the miidrnedn armiatiomonyu s including teonbpgisaentsst tobsef the Rresent
conparison with the wall surface of the electric notor el enent 37 side
invention is incorporated in a freezing refrigerating system using R134a

coolant as a coolant not containing chlorine;

20 FIG. 13 is a graph showing noise of a hermetic compressor
wherein a suction muffler including embodiments 1 to 6 of the present
invention is incorporated in a freezing refrigerating system using R600a
coolant as a hydrocarbon-base coolant;

FIG. 14 is a sectional view of a conventional hermetic

25 compressor;



- 26 because the former is nearer than the latter to the hernetic vessel
35 as a radiating surface of noise of the hernetic conpressor. Thus, the

i mprovenent of the rigidity of the wall surface on the hernetic vessel 35
side of the muffler main body 68 is effective in view of noise 5 reduction.
Besi des, by opening one end of the outlet pipe 72 substantially at the
center of the nuffler space 70, a | ow order resonance vibration that the
muf fl er space 70 has solely, that is, th&7ibration having its antinode
substantially at the center of the nmuffler 1 o space 70 can be suppressed.
This attenuates the frequency conponent of the pressure pulsation
correspondi ng to thatFNd-blais an expirded rerspeciiie vew ebiasegtipprauffler
effectively. (Enbodinment 5) 15 FIG 8A is a sectional view of a principal
part of a sudtianhesiiof ther cervantianal hesmeadic eomprgsssandaccording to
enbodi ment 5 of the present invention, and FIG 8B is a side view of the

sane. FIG 9 is a redrlGitvsoa seetiosatviewhofranpther eayuentionah besmetist i ¢
conpressor according to enbodi nent 5 of the present invention. Note that

the 2 o her nsxonepresspr.essor using the suction nuffler illustrated in FIGS.
8 and 9 differs fromthe hernmetic conpressor illustrated in FIG 1 only in
the suctibn nmuffler, so it is not illustrated. In FIGS. 8A 8B and 9,

ref erence nuneral 73 denotes a suction nuffler, which is nade up froma
muf f 1 er mai n B8y MODNEQRIARRYING HdVarHEZINVENTHINS | er mai n body 74
and the nuffler cover 75
Hereinafter, preferred embodiments of hermetic compressor
of the present invention will be described with reference to drawings.
(Embodiment 1)
10 FIG. 1 is a front view of a principal part of a hermetic
compressor according to embodiment 1 of the present invention. FIG.
2 is a sectional view of the principal part of the hermetic compressor
according to embodiment 1 of the present invention. FIG. 3is a
sectional view of a principal part of a suction muffler used in the
15 hermetic compressor according to embodiment 1 of the present
invention.
In FIGS. 1, 2, and 3, reference numeral 35 denotes a
hermetic vessel. Reference numeral 36 denotes a compressing
element, which is accommodated in the hermetic vessel 35. Reference
20 numeral 37 denotes an electric motor element, which is connected with
the compressing element 36. Reference numeral 38 denotes a
cylinder, which defines a compression chamber 39 of the compressing
element 36. Reference numeral 40 denotes a piston, which

reciprocates in the cylinder 38. Reference numeral 41 denotes a valve

25 plate, which seals one end of the cylinder 38. Reference numeral 42



- 27 are joined with each other through a process of welding or the |ike
to forma nmuffler space 76. Reference nuneral 77 denotes an introducing
portion, which is formed integrally with the muffler nmain body 74. The
introducing 5 portion 77 has its one end open in the hernmetic vessel and
i'ts other end open in an inlet pipe 78. The wall surface where the
i ntroducing portion 77 is formed and the wall surface where the nuffler
mai n body 74 is formed coincide with each8ot-her only at a rear surface 79
and differ fromeach other in the other wall surfaces. As shown in FIG 8B,
1 o an openi 2% portion 80 on the hernetic vessel 35 side of the introducing
portion 77 h&enetesgssugiianyalye, which ifuiderrases betwasipthe Yalye pate
i ntroducing portion 77 has a substantially rectangul ar-parall el epi ped inner
space and faddsand thacydinder 38. pReterenceridmenakt3 dlanotes angylinder beadend
open in the introducing 15 portion 77 and its other end open in the suction
nuf fl er 73. Whichfixes tgﬁp@l%pﬂ%ter‘b‘r tedhe sybader B and fixewa sHAtANer main
body 74. Reference nuneral 81 denotes an outlet pipe, whose one end is open
in the sucti dnuffigirfddeto the walveqlata 4énReferepes numenad 46@netesiag el enent
36. The outlet pipe 81 is forned integrally with the nuffler min body 2 0
74. The oper stictinngiipehReference aumernal é6sdenetesSreerareeil, avhigbdse will be
descri bed bel ow. Cool ant gas having returned fromthe suction pipe 45 flows
t hr ough t he icallecteetimthepbottomparticanmdf theehermetic piegeelr85i nto the nuffl er
space 76, and then it is sent to the 25 conpression chanber 39 through the
outl et pipe 81. At thike suation amuffler 4248is a spencamnas peans for attereating he
cool ant gas to the conpression chanber 39 with keeping the coolant gas at a
| ow t enper at uraise genetated infthectampression ishaother 3k or the sgislion Malve
i ntroducing portion 77 having the substantially rectangul ar openi ng shape
and t he subst4iht Irmview 6f apdmgpmguérentan plerrfsirmsneedof thecherpalie can hol d a
| arge anount of coolant gas in its inner space. Besides, the introducing
portion Y7 caomergssoarit is/desivdblyemale afcwhaaterighwithrahowbeemabsphere in
the hernetic vessel 35 at a high tenperature. Therefore, the cool ant gas
can be sent toonduetivityppe.gsai synthetiotresind®atertial. bei candidetatian af thevese 10
tenperature. On the other hand, a pressure pul sation having occurred in the
conpr essi on cErvioamett qff @ gagrdgasatrhespleerer aed éi hight teonperatutes theow of
t he coolant gas, and then it is once released into the nuffler space 76
t hrough t he @yntledtipresen Siatedial nnays bei anmateriat of P at PABiat i on 15 puantity
of the pressure pulsation is determi ned in accordance with the vol une of
the nmuf fl er space 76,Refezenté Muenersddded&totes alewifflebinyainadragty agg naki ng
the inner space of the introducing portion 77 into a substantially
rect angul ar peferehekeanirpercal #8dden&iasga tnmefflealdovenrwhinhsarsf int genanatt i on
muf fl er 73 and the introducing portion 77 coincide with 2 o each other only
at the rear sweltiedartdjoinde with eaeh atheéhthroufhl asupeesmnid &veldimgbe i ncr eased
w th keeping the volume of the inner space of the introducing portion 77
| arge. This rprategeso formvtiee slitiohimeafflerdidt The olffler saverBEBhdess si nce
the introducing portion 77 has the rear

planar simple shape and has a function as an upper-side wall surface

for defining a muffler space 49. Reference numeral 50 denotes an inlet
20 pipe, whose one end is open in the hermetic vessel 35 and other end is
open in the suction muffler 44. The inlet pipe 50 is formed integrally
with the muffler main body 47. Reference numeral 51 denotes an
outlet pipe, whose one end is open in the suction muffler 44 and other
end is open on the compressing element 36 side. The outlet pipe 51 is

25 formed integrally with the muffler main body 47.



25 surface 79 in common with the nuffler main body 74, the cost for - 29
nol ds can be reduced in conparison wwth a case of providing a separate

i ntroduci ng portion, and in addition, since the naterial can be |less, the
cost for manufacture can be reduced. 5 (Enbodinent 6) FIG 10 is a
sectional view of a principal part of a hermetic conpressor according to
enbodi nent 6 of the present invention. FIG 11 is a sectional view of a
principal part of a suction nuffler usedliSn the hernetic conpressor
according to enbodi nent 6 of the present 10 invention. In FIGS. 10 and 11,

ref erence nuneral 82 denotes a ca illrf_llry, whose one end i s open in the
freezer oil 46 and ot opgfatian ghihe NgTaetiseanapresses apnshucited @8t i on

nmuf fl er 83. The suction nuffler 83 is made up froma nuffler nmin body 85
and a nuf f | erakygewillee descipedbelpw. | GPalant\gasnthad dasoieteinadhromyp a
process of welding or the like to forma nuffler space 87. The nmuffler main
body 85 is pritRezied axclen(nad illusteateg) de the haimalicopemerRSSY isENFa n t he
hermetic vessel 35 and other end is open_in the suction nuffler s;])_ace 87,
and the out| delgasss wBlo fe bermeticamsse! 85 threpeh the sugtios ripe &d-mihel er
space 87 and other end is open on the )
5 coolant gas then passes through the suction muffler 44 and the valve
plate 41 and flows in the compression chamber 39, where the coolant
gas is compressed by the piston 40 that is reciprocating due to the
rotation of the electric motor element 37, and then the coolant gas is
sent to the freezing cycle.
10 At this time, a pressure pulsation of the coolant gas occurs in
the compression chamber 39 due to the reciprocation of the piston 40
and the opening/closing operation of the suction valve 42. The
pressure pulsation having occurred in the compression chamber 39
propagates in the reverse direction to the flow of the coolant gas, and
15 is once released into the muffler space 49 through the outlet pipe 51.
Here, since the muffler cover 48 has a planar simple shape, it is even
in thickness and so it suffers only a little deformation due to shrinkage
or strain upon molding. In the connection with the muffler main body
47, therefore, the weldability is good in comparison with the case of a
20 large deformation upon molding. Since this brings about a good seal,
the pressure pulsation hardly leaks through the connection portion
between the muffler main body 47 and the muffler cover 48. The
silencing effect that the suction muffler 44 has is fully obtained. Thus,

since the pressure pulsation released into the muffler space 49 through

25 the outlet pipe 51 can fully be attenuated and then it can be released



conpressing elenment 36 side. In the outlet pipe 84, the inner dianeter on
the conpressing elenent 36 side of the outlet pipe 84 is smaller than the
i nner dianeter on the suction nmuffler space 87 side of the outlet pipe 84
with a boundary at the position substantially equal to the 2 5 position of
the opening on the outlet pipe 84 side of the capillary 82 or - 30 at a
position nearer to the opening portion on the suction nuffler 83 side of
the outlet pipe 84. The inlet pipe 88 is2Dor4red integrally with the nmuffler
mai n body 85. The operation of the hernetic conpressor constructed as 5
. above will be described below. Coolant gas flows into the nuffler space 87
t hrough t he ilRlosthephernetic aﬁas@h%-’i]tm&ougg theninletpipaSG JIisR $ANPE chanber 39
t hrough the outlet pipe 84. At this tine, since the flow velocity of the
cool ant gas ireduaed seneeffeciivelp4 i ncreases fromthe suction nuffler space
87 side toward the conpressing elenment 36 lo side of the outlet pipe 84 in
i nverse proportion tdesidesnbymakingghermufflarovend&intpispelagar sémple
sufficiently high flow vel oci tY can be obtained at the opening portion on
t he outl et pishapssthe gesbfortmeldsapan bgr redRzedmynd the weightef thee pressure
near the opening portion on the outlet pipe 84 side of the capillary 82
becones | bw rrea@trrab@ap heodeneegsask slherefare Hbelcostdormmanufastising 81 t here
arises a pressure difference. Thus, the freezer oil 46 staying in the |ower
portion of tmaufflercever 48ecarebe3tdugadbd- wier, since the Bbapemfrassi on
chanmber 39 through the capillary 82 and then the outlet pipe 84. In
general , as aeqeivingljij mecebsainfargupersghiciweldingtakes theosamedshape cool ant
gas in the outlet pipe 84 in order to obtain good lubrication, it is
wel | - known t @sdiher siegde ravag et dfcthenmaenffiel consret 8 dhet testdor the jigimeld4. In
this method, however, the pressure loss in the outlet pipe 84 is |arge and
so the effi cicamcglsofbe hreduoedreti ¢ conpressor is reduced. Therefore, making
the inner dianmeter on the conpressing elenent 36 2 5 side of the outlet
pi pe 84 ol ler than the inner dianmeter on the suction - 31 nuffler 83
side of the outlet pipe 84 with the boundary at a position nearer to the
openi ng portion on tH&nsedinent)f fler 83 side of the outlet pipe 84 is an
effective neasure by which a quantity of freezer oil 46 sufficient for
obt ai ni ng good | ubri dd3.ahiscasebtionappiemedf arinepdl parmfessuctorchanber 39
t hrough the capillary 82 with keeping the efficiency of the hernetic
conpressor, Imegfiles aiseldeinfd bermetictommprdsaor agasrdingttbeerabbdahept peof84 can
gradual ly be accelerated and the flow of the coolant gas is never hindered.
10 ( Enbodi nenhe presemidvention and FiGe5 s astopt viewehits onuffler zbgert o a
freezing refrigerating systemand air-conditioning system (not
i |l ustrated) Natedhattheaheehetigeom pressor aisgiptivea sactiom miriflen ilustratednet i c
conpressors according to enbodinments 1 to 6 of the present invention is 15
i ncor por at ed il G diffeus érons théd diermeticl corhpressaraldstratetd iodhlkGi hiondy
chl orine or hydrocarbon-base coolants. In relation to the freezing
ai rcondi ti oniimghe gsctonsnoffleassa it sfmotgHustrated.a showcase or the |ike,
results in which noise upon operation was confirnmed are shown in FIGS. 12
and 13. FIG 12 showdnriliG® vhand Heaefetancecoummeesals®2 denotes a suction

muffler, which is made up from a muffler main body 53 and a muffler
20 cover 54. The muffler main body 53 and the muffler cover 54 are
joined with each other through a process of welding or the like to form
a muffler space 55.
Reference numeral 56 denotes a resonance space wall,
which is formed integrally with the muffler cover 54 so as to extend

25 along the inner wall surface of the muffler main body 53 and which



20 wherein a suction nmuffler including enbodinents 1 to 6 of the present
ifnvention is incorporated in a freezing refrigerating system using Rl134a
cool ant as a coolant not containing chlorine, and FIG 13 shows noi se of a
hermeti c conpressor wherein a suction nuffler including enbodinments 1 to 6
of the present invention is incorporated in a 2 5 freezing refrigerating
system usi ng R600a cool ant as a hydrocarbon - 32 Dbase coolant. In either
of FIGS. 12 and 13, the axis of absci ssa8lrepresents one-third octave
frequency and its right end indicates the whole sound. The axis of

ordi nates represents noise level. In the figures, plots with white bl ank

i ndi cate noi Sefpesa EWﬂQ%ﬁB?C%QFﬁeB?EG@?‘EGrﬂWBgQﬁ%ﬁ@”ﬁ%ﬁ%@né'a rdi ng
to enbodi ment |7 of the present invention is indicated by black circles.
From t hese r d¥R¢+Whosa ane aRd ig8BLAND the hﬁ&ﬁ?\etﬁbvg%ﬁ'e}ﬁ:éﬂﬂdﬂhéf £agis
relatively to the conventional hernetic conpressor was obtained. Mre

speci fi cal | y,onen igathecegtiampuitiend2nol ke idet Bipe $8 is fonrped itedsdllysi ng
R134a cool ant as a coolant not containing chlorine in FIG 12, and noi se of
500 to 630 HWiththeyswfger maindadnd3: eseince sumeiphpdamiasise cool ant
in FIG 13, were each reduced by 2 to 3 [dB] due to the provision of the

r esonanceSspasiiet pire.oubosaonecendhis spepfinine suationomyfies,52 andmwelhgh t here
were differences in effect 15 w dth _anong frequency bands, it was_confirned
that noi se candiisteperandbe eympressing elemest 3Aisidei ndeawadtietiptpa dBrdvi ng
the wall surface rig id ity. INDUSTRIAL APPLI CABILITY 2 o As descri bed
above, accor dorgeddntegsally ndibnthe muéher main biedyrRd.f | er cover is made into a
sinpl e shape only with a single wall surface. By this, the deformation can
be decreased, so a sufhie operatign of the heometictcarapressosisoaistraigted ashe
connection between the nuffler main body and the nuffler cover, and so a
pressure pul shoverwilbe ideserised detewt M pugasuiecpulsatieotharing ocaeeed: he
nmuf fl er mai n body and t he - 33 muffler cover. Therefore, the silencing
ef fect that timéhegompessioit chambes 38aprapadajed én e severseaditectinrsto can
attenuate nore. Besides, since the cost for nolds can be reduced and the
mat eri al wei dhe floan ob eodant gase dniolythenkit igyonhe releasesr into ke nufflera si npl e
shape, the cost 5 for manufacturing the nuffler cover can be reduced. This
can real i ze spacedipthrough therontleétpiperhd, dbeqressers pulsatianceordpagend t he
present invention, the wall surface for defining the resonance space is

f or ned i nt egrdithg fréquendyeconnésp@nding\tertheBgsbhancetspacer®s4r e pul sati on
conponent of the frequency 1 o corresponding to the resonance space can
concent ri cal lcpnsentrizhliyegdusednanddhearthet pressate puisadionBssieteased intoe t he
resonance space can easily be added w thout any change in the nuffler main
body, t hk5codhehermedicwessel3é thanuple thedulet piperhBs themebygsdiuzingin

i nexpensi ve hermetic conpressor. 15 According to the present invention, at
| east one or noise nverel effectively. More specifically, the space in the hermetic

vessel 35 has a resonance frequency of about 500 Hz under the
environment of R134a coolant and a resonance frequency of about 500
to 630 Hz under the environment of R600a coolant. If silencing at

20 these frequencies is insufficient, the hermetic compressor generates
very high noise. So, since these frequency components contained in
the pressure pulsation can be absorbed into the resonance space 57
by making the resonance frequency of the resonance space 57
coincide with these frequencies, vibration to the space in the hermetic

25 vessel 35 can be reduced and the noise of the hermetic compressor



surfaces of the surfaces that define the resonance space are along the
tnner wall surface of the suction nuffler. By this, a |arge vol une of
resonance space can be obtained and the reduction effect of the frequency
corresponding to the resonance space can be increased, so 20 noi se can
attenuate nore. According to the present invention, the shielding wall is
provi ded between the opening portion on the suction nuffler side of the
inlet pipe and the opening portion on th22suction nuffler side of the
outlet pipe. By this, the propagation path of a pressure pul sation 25
havi ng occurred in the conpressi on chanber can be el ongated through - 34
t he refIecti&@Wﬁﬁﬂ¢WE@%¥gFHﬂhgﬂWHﬂpetmﬁéHEPBHEPfabﬁgr W@t ®uati on can be
obtai ned and an effective noise reduction can be intended. According to the
present i nverressure: pidsstipaligiidedennained in acgardance et the yolwinae aftbeof t he
wal | surfaces of the suction nuffler. 5 By this, it can easily be

manuf act ur ed resonance ppace &/ndouning thecresonanse spacewad Soheotasetashi el di ng
wal | and the suction muffler, so the cost for manufacture can be reduced.

I n addition, eXterealdng hrengtswiageohthg muffleeswindqsiy 83ds$ en havi ng
occurred in the conpression chanber can be el ongated through the reflection
on the 1 b stefieclivaqroise Ireducticn geeasurenuati on can be obtai ned and an

ef fective noi se reduction can be intended. According to the present
invention, the shielding wall is forned integrally with the suction
muffler. By this, the shielding wall can easily be added w t hout any change
in the muf fler mai n H&dyhodimel® 3)he cost for manufacture can be reduced. In
addition, since the propagation path of a pressure pul sation having
occurred in the conprfd&sitois alsectionatbaievbef al privgzp aldpart rodwgsudticn r ef | ecti on

on the shielding wall, a large attenuation can be obtained and an effective
noi se reduct inufflieausied inra BedaeticZompwessiodiatgordingite gmbedimenn8aft i on,
the lower end portion of the shielding wall is |ocated on a straight |ine

ext endi ngo betthe presdiet ingahtion ofNdtecthapb diné g rptici compreddor uming itoe nuf f | er
side of the inlet pipe and the center of the opening portion on the suction
nmuf f | er si de soictiphenofftdretustrapted ior FitkaB differs faomothiet hermetic t he upper end
portion side 25 of the shielding wall. By this, it serves as a fluid

resi stance onmloynpressdbilluafatedtin &I@r dsenlydangbesaictionm mafflery socitis netl i n t he
conpressi on chanber. Therefore, since the propagation path of the pressure
pul sati on havilugratedurred in the conpressi on chanber can be el ongated
through the reflection on the shielding wall w thout hindering 5 the
efficiency, a |arge dhtRGU®,irefereascebeumbtali®denotesa stfctioatmuéfleri se

reduction can be intended with keeping the efficiency. According to the
present 15venthioh,is esnade LpSoorhes enwfler heaisunddy61rarfd Aenufflerfaovies &2.
integrally with the inlet pipe and the outlet pipe. Since the rigidity of
the wal | sur fTdeemeffflé hmatn boidgre ahtll the mafflérecover 62 are joined with each
other through a process of welding or the like to form a muffler space
63. Reference numeral 64 denotes a shielding wall, which is formed
integrally with the muffler cover 62 on the upper end portion side of the
20 shielding wall 64. The lower end portion of the shielding wall 64 is on
the upper end portion side of the shielding wall 64 than a straight line
connecting between the center of the opening portion on the suction
muffler 60 side of an inlet pipe 65 and the center of the opening portion

on the suction muffler 60 side of an outlet pipe 66.

25 The inlet pipe 65 has its one end open in the hermetic vessel



10 inproved thereby, the wall surface vibration even due to the vibration
by a pressure pul sation can be suppressed, so an effective noise reduction
can be intended. According to the present invention, the opening portion on
the suction nmuffler side of the outlet pipe is |ocated substantially at the
15 center of the suction nuffler space. Since a | oworder resonance
vibration that the nmuffl er space has solely can be suppressed thereby, a
nore effective noise reduction can be i ne8nded. According to the present
invention, the outlet pipe is formed integrally with the wall surface on
the hernetic vessel side of the 2 o suctign nuffler. Since the rigidity of
the wal | surf3cangdisiethenengsanen e pustige %foﬁﬁ@c’sughﬁdw%ﬁlwgﬁ can be
i nproved thereby, the wall surface vibration on the hernmetic vessel side
that is apt ti®fempedintggrali withdhs mefflergpeisbedy &lo Ahamrwletfripetdbe noi se
reduction can be intended. 25 According to the é)r esent invention, the

i ntroduci ng p@stitvanesend opes in the sigtiop mulften 6¢ anddtseotherfendepenr om a
wal | surface of the suction nuffler and the opening portion on the suction
muf f| er si de asf theheoinpressiog ielemeot Bbosideacke oudet pine 66 ipifpemed a wal |
surface of the introducing portion. By this, a large volune of introducing
portion can Sntegrally withdhewnufftertmasibodydt.he nuffl er space. Therefore,
since the volune of the nmuffler space is never reduced, noise is reduced
nore effectively. Beshhteopemtimeottiwe harmegtisc asumpresspo canstiyctad asol at ed
fromthe atnosphere in the hernetic vessel at a high tenperature and held
in this stat@boveewitldad descrbed betowe Sinceahoiant gas dowsesghatantially o
muf fl er with being kept at a | ow tenperature, so a high efficiency can be
obt ai ned. | nlinedrlyifoom thermpenihg poostionfar thensdsticamuffler 60uside ofrthe
conparison wwth a case of providing a separate introducing portion and the
mat eri al can iblet ggpr 66dedard the stpendaiy poirtion oanthiees ustteemaedfleA60aideng t o
the present invention, the introducing portion 15 has the substantially
rectangul @r abdhe oytiedpipeH6aiuea te aharation forece gerleratedkbpitbet he
substantially rectangul ar-parall el epi ped i nner space. By this, a |arger

vol une of i ntrecigpuccatiprpof theopisian 4tk ibbamisnmeabtivyt flowtintethei ng the muffler
space. Therefore, a |larger amount of coolant gas can be introduced into the
sucti on muff lcempesaidnosh@2mbet @¥perespectve f thelshiéldingiMalicé4aog can be

obt ai ned. According to the present invention, the outlet pipe of the
suction nuff lteeraby thedefficiencyacan pe maimtaimenys Ovotie otinerarad, d east two
different inner dianeters. Since the flow velocity of coolant gas in the
outl et pi pe presdae peisatsedavireg ebgurredsnfthecempressign ¢chgoderi 3y of 2 5
freezer oil fromthe capillary can be ensured, so good |ubrication can -
37 be obai pedpadatesridithe revetdedpeetentofithe dlaw ohthe teolanteggasiaadsdt er of
the pi pe on the conpressing elenent side of the outlet pipe is smaller than
t he i nner di ésreacinllpireleasegiipto the nhdflenspaoe GufHrbaghthdeudfetgrped 68t | et

At this time, as for the pressure pulsation, since a long propagation
path for the pressure pulsation can be obtained by reflecting the
pressure pulsation propagating toward the inlet pipe 65 as an outlet

20  from the muffler space 63 by the shielding wall 64 without being
directly radiated, a great attenuation can be obtained, thereby reducing
noise more effectively. More specifically, the pressure pulsation
having occurred in the compression chamber 39 contains wide
components from a low frequency component such as an operation

25 frequency to a high frequency component of 5 kHz or more, in



5 pipe. By this, the flow velocity of coolant gas in the pipe on the
conpressing el enment side of the outlet pipe can be higher than the fl ow

vel ocity of the coolant gas in the pipe on the suction nmuffler side of the
outl et pipe so as not to hinder the flow of the coolant gas fromthe
opening portion on the suction nmuffler side toward the opening 1 o portion
on the conpressing el enent side of the outlet pipe. Therefore, a sufficient
supply quantity of freezer oil fromthe 24pid1lary can be ensured and better
| ubrication can be obtained. According to the present invention, the

connecting position between the pipe on the_conpressing el enen i de of the
outl et pipe PAHAA epP%'éaHﬁntlgléglsQ?g@ ik@é}‘ ﬁ‘iﬂqﬁlleé‘rcys‘iq{gp%’f‘e"t‘%g‘I gﬁﬂ%f" pi pe
is substantially equal to the outlet pjpe opening position of the .
capi | lary, orkh# isshighsiAs anmetheefor 'E?CN%”%H%%PHS%HB}W leyg!.ch mefbodyst i on
muf fl er side of the outlet pipe. Since the pressure near the outlet pipe
openi ng posi tWelkkBewnHa W'&'ﬁﬂl P%{r?xﬁ@m%éh@ﬂ?nﬁbd)%ﬁ&riQféh? ipkettiee pr essur e
in the 20 hernetic vessel, there arises a pressure difference. A quantity
of freezer 0i85 auilfe evBat pirG: 661 derreapashoBut.ubhiaea negativg eéte@ghat out to
conpression through the capillary, so better |ubrication can be obtained.
The preseht ithe&fticigncy assone ofdimperiastshasaelerigties of she hermeticool ant not
containing chlorine, wherein all effects as descri bed above - 38 can be
obt ai ned everfQMRIESSORES testlicad SAvEimenthe hight fregueaencagranastihas athe
present invention is a hernetic conpressor used for a hydrocarbon-base
cool ant, wherr@tureathatdt wedtattenuates dn iassardase Witnthe leagdbodithed even
under the hydrocarbon-base cool ant environnment. According to the present
i nvention, tlpgonagation pathnhecshielding walpb#dhat can elorgatesgheef ri gerati ng
systemor an air-conditioning systemsuch as a refrigerator or a showcase.
Since all ef frsopagationl ¢sdh iopdy ferbibecpressube polaatiarebaviagfecemured) in the
refrigerating systemor an 1 o air-conditioning system becones possible in
whi ch nolge cammpression deamberad is effegtives wansaforiyeducingdneise witll whi ch i s
highly reliable and safe even for the environnent.

maintaining the efficiency.

Besides, by forming the shielding wall 64 integrally with the
muffler cover 62, the manufacture becomes easy in comparison with a
case that separate connecting means is provided for connecting the
15 shielding wall 64 with the muffler main body 61 or the like in order to
obtain the same effect on noise, and the cost for providing such

connecting means can be eliminated.

(Embodiment 4)

20 FIG. 7 is a sectional view of a principal part of a suction
muffler used in a hermetic compressor according to embodiment 4 of
the present invention. Note that the hermetic compressor using the
suction muffler illustrated in FIG. 7 differs from the hermetic
compressor illustrated in FIG. 1 only in the suction muffler, so it is not

25 illustrated.



- 39 CLAIM5S 1. A hernetic conpressor conprising a hernetic vessel, an
electric notor elenent disposed in said hernetic vessel) a conpressing 5

el enent to be driven and rotated by said electric notor elenment, a suction
pi pe disposed in said hernetic vessel, and a suction nuffler nmade up froma
muf fl er main body and a nuffler cover, said nuffler main body conprising an
i nl et pi pe whose one end is open in said hernetic vessel and other end is
open in said suction nuffler, an outlet 26 pi pe whose one end is open in
said suction nuffler and other end is open to said conpressing el enment, and
a wall surface except upper _side wal | suyr e of wall surfac defini ng
a muffler space, sai dnﬁﬁ-%ﬂewﬁépewmer%ﬁgﬁnetﬁda%C&Qnth?fJSﬁrm only
sai d upper side wall surface of the wall surfaces defining said muffler
space. 15 2. Whiehiemade vpdeemra sydflendmaipdody 68 andaamdftlefraver % wal |
surface for defining a resonance space is forned integrally with said

nuf fI er coverlhexmusflierrmaimboayiG& andtpedvyfileraavsr fithare ipinediwithe eagher ei n
at | east one or nore wall surfaces of wall surfaces defining said resonance
space are cofdheriredgh@ processif welshing gh thedike tadprmsamuftler spacge
suction nuffler. 2 5 4. A hermetic conpressor conprising a hernmetic vessel,
an - 405 el/@etric notor el ement disposed in said hernetic vessel, a
conpressing element to be driven and_rotated by said electric notor

el ement, a suction piRefesergpsdmeral £3idenaer@n nlstpipe, whose ang@nd on
muf fl er, said suction nuffler having a construction conprising an inlet

pi pe 5 whosei®apesrd the hgsmetiovesseal Ieandotberendds open ivttherswstion s open
in said suction nuffler, an outlet pipe whose one end is open in said

sucti on nuf f Ilufflen@7ot Tiee irletl pire dloa foomediiatagsaly #sth the muffrenmaiand a
shi el ding wall between an opening portion on said suction nuffler side of
said inlet pbodyHi Refersmoengpumeral 62 demodes ansautiétpipe, whosefore si de of
said outlet pipe. 5 The hernetic conpressor according to claim4) wherein
sai d shik0d di egpdvialdperssbbstantialintad dhealdepter ohthenmuiflenapace ii0f ands of said
suction nuffler. 15 6. The hernetic conpressor according to claim4,

wher ei n sai dotinéreénid igyopehlon the compdessinggelementvdg hidsai dhendutledpipever .

7. The hernetic conpressor according to claim4, wherein a 20 | ower end
portion of sdikdsShrreediintegrally with thecatudfleomaindtadyi @8t | i ne ext endi ng

bet ween the center of an opening portion on said suction nmuffler side of
said inlet pipe and tlhe opatadionéf the beenetig qoonpriessoogopatrdctastason
nmuf fl er side of said outlet pipe, or nearer to a position on an upper end
portion si deabbveheilldie dedcrgeduelow. A pressure pulsation having occurred

15 inthe compression chamber 39 propagates in the reverse direction to
the flow of coolant gas, and then it is once released into the muffler
space 70 through the outlet pipe 72. At this time, since the rigidity of
the wall surface of the muffler main body 68 against the vibration due
to the pressure pulsation has been improved by being formed integrally

20  with the inlet pipe 71 and the outlet pipe 72, the vibration of the wall
surface of the muffler main body 68 is sufficiently suppressed. Thus,
noise attendant upon the wall surface vibration can be reduced. In
particular, the vibration of the wall surface on the hermetic vessel 35
side of the muffler main body 68 is apt to appear as noise in

25 comparison with the wall surface of the electric motor element 37 side



25 - 41 8. A hernetic conpressor conprising a hernetic vessel, an
electric notor elenent disposed in said hernetic vessel, a conpressing

el enent to be driven and rotated by said electric notor elenment, a suction
pi pe disposed in said hernetic vessel, and a suction nuffler 5 made up from
a muffler main body and a nuffler cover, said nuffler nmain cover conprising
an inlet pipe whose one end is open in said hernetic vessel and ot her end
is open in said suction nmuffler, an outl 26 pi pe whose one end is open in
said suction nuffler and other end is open to said conpressing el ement, and
a wall surface except an upper 1 o side wall surface of wall surfaces

defi ni ng sai cbemuﬁpéhesfaa@@r I%aﬁarfrrnﬁh@m theplattendo dhe hesmaticr vesssd i ng
formed integrally with said wall surface, respectively. 9. The hernetic
conpr essor a@fod dadigling surface of najes ef H‘elheﬁ'ﬁeﬁﬁéﬁm@eﬁépf i dhusnthey d
suction nuffler side of said outlet pe is | ocated substantlally at the
center of a dJp@REevemneshpfthe Eigidity %ﬁrq wiall stgfacehenibe harmeticovgisdisor
according to claim8, wherein said outlet pipe is forned integrally with a
wal | surf ace ¥nsidecofitberpuffieramairebody 68 iscetbectivs th view PbROIBE f er. 11. A
hermetic conpressor conprising a hernetic vessel, an electric notor el enent
di sposed pn defdctien.neti c vessel, a conpressing elenent to be driven and
rotated by said electric notor elenent a 2 5 suction pipe_disposed in said
hermetic vessel, and Besidesi by openingene end of the outlet pipe 72

substantially at the center of the muffler space 70, a low-order
resonance vibration that the muffler space 70 has solely, that is, the
vibration having its antinode substantially at the center of the muffler
10 space 70 can be suppressed. This attenuates the frequency
component of the pressure pulsation corresponding to that vibration

and so noise can be reduced more effectively.

(Embodiment 5)
15 FIG. 8A is a sectional view of a principal part of a suction
muffler used in a hermetic compressor according to embodiment 5 of
the present invention, and FIG. 8B is a side view of the same. FIG. 9
is a rear view of the suction muffler used in the hermetic compressor
according to embodiment 5 of the present invention. Note that the
20  hermetic compressor using the suction muffler illustrated in FIGS. 8
and 9 differs from the hermetic compressor illustrated in FIG. 1 only in
the suction muffler, so it is not illustrated.
In FIGS. 8A, 8B and 9, reference numeral 73 denotes a
suction muffler, which is made up from a muffler main body 74 and a

25 muffler cover 75. The muffler main body 74 and the muffler cover 75



- 42 said suction nmuffler being made up from an introduci ng portion whose
one end is open in said hernetic vessel and other end is open in an inlet
pi pe, said inlet pipe whose one end is open to said introducing portion and
other end is open in said suction nuffler, an outlet pipe 5 whose one end
i's open in said suction muffler and other end is open to said conpressing
elenment, and a wall surface for defining a nmuffler space, said introducing
portion being formed by a wall surface d2%ferent froma wall surface of
said suction nuffler, an opening portion on said suction nmuffler side of
said introducing portion bein% constructed so as 10 to be opposite to said
suction pi pe a5 Jeiapd With €860QtheT Jyoudhna Rapress, pf weddingoor t%?e"'?ﬁe?‘?ret ic
conpressor according to claim11l, wherein said introducing portion has a
subst ant i al | Joine& mndflerspagrAPng portion 15 on the hernetic vessel side
and a substantially rectangul arparall el epi ped i nner space. 13. A hernetic
conpr essor conpri si ndreferenernumearat £€1dengtes|acintiadusing posliemeyhicha
conpressing elenment to be driven and rotated 2 o gy said electric notor
el enent, freéxfarmed indegrallygwith theirouglergoain bady74s al e hetraducidgvessel , a
suction pipe disposed in said hernetic vessel, a suction nuffler, and a
capi | | ar y5> whpostiond 7dmas its angeand oped i theckeumetic veasel anddéts etheri s open
in an outlet pipe of said suction muffler, said suction nmuffler having an
inl et pipe wendeoperiread intetpiee 780 The walbsudanewherechedintradyicingier end
is open in said suction nuffler, and the - 43 outlet pipe conposed of a
conti nuous bpdytion 7atisIfermediand figwallsiuface wiherethatmutilesrmainabedyr s
whose one end is open in said suction nmuffler and other end is open to said
conpr essi ng &@deisdormel coincitirewitie eachi athesomy 9t arreac sorfiiceg79 @nd ai m 13,
wherein an inner dianeter of a pipe on said conpressing el enent side of
said outl et piffer fremseath ethehiarthenothenavaltisarfaces. #s shewpdndiGs 8B}
suction nuffler side of said outlet pipe.

10 an opening portion 80 on the hermetic vessel 35 side of the introducing

portion 77 has a substantially rectangular opening shape, and the
introducing portion 77 has a substantially rectangular-parallelepiped
inner space and faces to the suction pipe 45.
The inlet pipe 78 has its one end open in the introducing
15 portion 77 and its other end open in the suction muffler 73. The inlet
pipe 78 is formed integrally with the muffler main body 74. Reference
numeral 81 denotes an outlet pipe, whose one end is open in the
suction muffler 73 and other end is open to the compressing element
36. The outlet pipe 81 is formed integrally with the muffler main body
20 74
The operation of the hermetic compressor constructed as
above will be described below. Coolant gas having returned from the
suction pipe 45 flows through the introducing portion 77 and the inlet
pipe 78 into the muffler space 76, and then it is sent to the

25 compression chamber 39 through the outlet pipe 81. At this time, an



1o 15. The hernetic conpressor according to claim 13, wherein a connecting
position between a pipe on said conpressing el enent side of said outlet
pi pe and a pipe on said suction nmuffler side of said outlet pipe is
substantially equal to said outlet pipe opening position of said capillary,
Or at a position nearer to an opening portion on said 15 suction nuffler
side of said outlet pipe. 16. The hernetic conpressor according to any one
of clainse 1 to 15, used for a coolant no28containing chlorine. 2 o 17. The
herneti c conpressor according to any one of clains 1 to 15, used for a

hydr ocar bon-hase cool ant. 18. A freezing air-conditioning systemsuch as a
refriger at or ,impostastdaiet isge send thegoolant\gascle Wenedmpiress! Br?&aégg%"r is 2
5 incorporated, said hermetic conpressor conprising a hermetic vessel, -
44 an el ect r3$Wibkening teacogiapaasial A lowi tlemreiatuie: Adigher a
conpressing elenent to be driven and rotated by said electric_notar

el ement, a sw@ffic@ncyiqan be obtaivgd theseby H&a&%@meprtl%ahh%\uegi on
muf fl er made up froma nuffler main body and a nuffler cover, said 5

nuf f | er mai n tbesatbstantiallysiasiangulanopenpipehapeand e substadtiefyn in said
hernmetic vessel and other end is open in said suction nmuffler, an outl et

pi pe whosé orfectangular-ppeailalepipgddnpat spaae aat held atargetamoushefi s open to
sai d conpressing element, and a wall surface except an upper side wall
surface of wetdolantgas #siteénnen space.nbesides, dpadetroduringipertian 77 eé@ncover
bei ng constructed so as to formonly said upper side wall surface of the
wal | surf acedenyfararilygisolate thefaaadantsgas érom she atmospherg imthe benaieticoni ng
system such as a refrigerator, a showase, or the like, in which a hernetic
conpr essor i ves5e] db@atphighetgmpeartaduresr rberefosenthecceolant gasréan hg a
hernmetic vessel, an electric notor elenent disposed in said hernetic

vessel , a comeanideithg compressiarochamiper déhwithdeiog dwepd abtya koaver el ectric
notor el enent, a suction pipe disposed in said hernetic vessel, and a
sucti on hoff tempegatutesucti on nuffl er having a construction conprising an
inlet 2 o pipe whose one end is open in said hernetic vessel and other end
is open in said sucti@n thefdther haad, ayiressupe pelagtionehaviegeraturedpen i n
said suction nmuffler and other end is open to said conpressing el enment, and
a shi el di ng helcdmpressioranhapdeirid propagatesiin $be deverse dinectid kethgi de of
said inlet pipe and an opening portion on said suction 2 5 nuffler side of
sai d outl et dlgyveof the coolant gas, and then it is once released into the muffler

space 76 through the outlet pipe 81. At this time, since the attenuation
15 quantity of the pressure pulsation is determined in accordance with the
volume of the muffler space 76, the muffler space 76 is desirably large.
By making the inner space of the introducing portion 77 into a
substantially rectangular parallelepiped and making the wall surfaces
of the suction muffler 73 and the introducing portion 77 coincide with
20 each other only at the rear surface 79, the volume of the muffler space
76 can be increased with keeping the volume of the inner space of the
introducing portion 77 large. This realizes a more effective reduction
of noise.
Besides, since the introducing portion 77 has the rear

25 surface 79 in common with the muffler main body 74, the cost for



- 45 20. Afreezing air-conditioning systemsuch as a refrigerator, a
showcase, or the like, in which a hernetic conpressor is incorporated, said
hermeti c conpressor conprising a hernmetic vessel, 5 an electric notor

el enent disposed in said hernetic vessel, a conpressing elenent to be
driven and rotated by said electric notor el enent, a suction pipe disposed
in said hernetic vessel, and a suction nmuffler made up froma nmuffler main
body and a nmuffler cover, said nuffler- n&Bn -cover conprising an inlet pipe
whose one end is open in |0 said hernetic vessel and other end is open in
said suction nuffler, an outlet pipe whose one end is open in said suction
muf fler and GPPIEE cafube sedpesd ir COMRATSHVESSA gSeIXREAYIAING@ a wal |
surface except an upper side wall surface of wall surfaces defjning said
muf f | er spac&ePa&atg iNHIOdUCHpROH RN, ANdinadddionpspiceptiegaterabean %eegr ally
with said 15 wall surface, respectively. 21. A freezing air-conditioning
system such #@s% hequsgé@rawufactgﬁ%\ﬁ@as%e redugem | | ke, in which a hernetic
conpressor is incorporated, said hernetic conpressor conprising a hernetic
vessel, 2 o an electric notor elenent disposed in said hernmetic vessel, a
conpressing elenent to be driven and rotated by said electric notor

el ement, 2 suction pi(pekRPEHFEYE®)i n said hernetic vessel, and a suction
muffler, said suction nuffler being nmade up from an |ntrodu0|ng portion
whose one end is operflGa 1$hisda sectienakvignseba piincipalrart ofi@ hermehe 25 in
an inlet pipe, said inlet pipe whose one end is open to said - 46

i ntroduci ng sompressandceolsing éa@nisodipeanti thof thel psesentonventionef1Gan

outl et pipe whose one end is open in said suction muffler and other end is
open to sai d 1ddsma esclionalaliewsefta paincipalpart of arsustiont mufier useddn dhewff | er
space, said introducing portion being fornmed by a 5 wall surface different
froma wal | $ermatic efmpeassos ascootingutbfesbodimenhefibeguesesh on sai d
suction nuffler side of said introducing portion being constructed so as to
be opposld@e tmvesdiah.sucti on pipe by said introducing portion wall surface.
1 o 22. Afreezing air-conditioning systemsuch as a refrigerator, a
showcase, or the |ikdn RlGSWi@hnd Hermefeienceamymesaldd?2 denotesapor at ed, sai d
hermeti c conpressor conprising a hernmetic vessel, an electric notor

el enent, a ceapilEsgj whose@renend ds lopedrinvibe faeezerooihd6dany otirerdend éxtri c
notor elenent, freezer oil staying in a lower 15 portion of said hernetic
vessel , a sucipeoninpmpeutiet pimed4iaf & auctiore muffliec 83estkée sustiononufflernuf f | er,
and a capillary whose one end is open in said freezer oil and other end is
open in an o@3 istmpdpaipfrogaadnaiftarirmaimhbdy &5 asdiadmauitier covenu8®) er havi ng
an inlet pipe whose one end is open in said hernetic vessel and other end
is open 1% savhicl2 ave joicedonitingfaicheotheadbraugh ayprbeespiopaveldimgosktheof a
continuous body of at |east two pipes having different inner dianmeters
whose one endikedodpem a mudfledspacei8h nuffler and other end is open to said
conpressing elenment. 25

.A&UI | . AE. A92. AGAE. Adlhe mufflép msia baaiyr8a\is peovided Adith AR2inkk. pige A8

. A9A2. A92. A&( . ARE. A&. AE. ARY. AE. A&2. A&( . A&E. A. A&2. AE. A& . A2. A9; . A(2. AN . A(

. A99! . A2, Al . Whoiie diie &UiE. i& opsY L Nife hédmetiowvessel 35 and other end is open

in the suction muffler space 87, and the outlet pipe 84 whose one end
20 is open in the suction muffler space 87 and other end is open on the
compressing element 36 side. In the outlet pipe 84, the inner diameter
on the compressing element 36 side of the outlet pipe 84 is smaller
than the inner diameter on the suction muffler space 87 side of the
outlet pipe 84 with a boundary at the position substantially equal to the

25 position of the opening on the outlet pipe 84 side of the capillary 82 or
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hermetic vessel 35, there arises a pressure difference. Thus, the
freezer oil 46 staying in the lower portion of the hermetic vessel 35 can
be sent out to the compression chamber 39 through the capillary 82
and then the outlet pipe 84.
In general, as a method for obtaining a high flow velocity of
20 the coolant gas in the outlet pipe 84 in order to obtain good lubrication,
it is well-known to decrease more the inner diameter of the outlet pipe
84. In this method, however, the pressure loss in the outlet pipe 84 is
large and so the efficiency of the hermetic compressor is reduced.
Therefore, making the inner diameter on the compressing element 36

25 side of the outlet pipe 84 smaller than the inner diameter on the suction
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108+3" 109&' ( youiflesHoogideaidhe outlet pipe 84 with the boundary at a position

10&+F" 109&' () -! X&+F"10% "f" & ()-! &+F" 10%z& g_) -1}19G'10%4 v] v& 1(2 -

1 9G' 109 f & ( nearer to the opening portion on the suction muffler 83 side of the
outlet pipe 84 is an effective measure by which a quantity of freezer oil
46 sufficient for obtaining good lubrication can by supplied to the

5 compression chamber 39 through the capillary 82 with keeping the

efficiency of the hermetic compressor, because the flow of the coolant
gas in the outlet pipe 84 can gradually be accelerated and the flow of

the toolant gas is never hindered.

10 (Embodiment 7)

Embodiment 7 of the present invention relates to a freezing
refrigerating system and air-conditioning system (not illustrated), such
as a refrigerator or a showcase, in which the hermetic compressors
according to embodiments 1 to 6 of the present invention is

15 incorporated and which use as their coolants coolants not containing
chlorine or hydrocarbon-base coolants. In relation to the freezing air-
conditioning system such as a refrigerator, a showcase or the like,
results in which noise upon operation was confirmed are shown in
FIGS. 12 and 13. FIG. 12 shows noise of a hermetic compressor

20  wherein a suction muffier including embodiments 1 to 6 of the present
invention is incorporated in a freezing refrigerating system using R134a
coolant as a coolant not containing chlorine, and FIG. 13 shows noise
of a hermetic compressor wherein a suction muffler including
embodiments 1 to 6 of the present invention is incorporated in a

25 freezing refrigerating system using R600a coolant as a hydrocarbon-
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represents one-third octave frequency and its right end indicates the
whole sound. The axis of ordinates represents noise level. In the
figures, plots with white blank indicate noise of a conventional hermetic
5 compressor and noise according to embodiment 7 of the present
invention is indicated by black circles. From these results, in either
coolant, a high noise reduction effect relatively to the conventional
hermetic compressor was obtained.
More specifically, it was confirmed that noise of 500 Hz in
10 case of using R134a coolant as a coolant not containing chlorine in
FIG. 12, and noise of 500 to 630 Hz in case of using R600a coolant as
a hydrocarbon-base coolant in FIG. 13, were each reduced by 2 to 3
[dB] due to the provision of the resonance space. Besides, as for
noise of 1.6 kHz to 4 kHz, although there were differences in effect
15 width among frequency bands, it was confirmed that noise could be
reduced by providing the shielding wall and improving the wall surface

rigidity.

INDUSTRIAL APPLICABILITY

20 As described above, according to the present invention, the
muffler cover is made into a simple shape only with a single wall
surface. By this, the deformation can be decreased, so a sufficiently
close contact can be obtained in the connection between the muffler
main body and the muffler cover, and so a pressure pulsation hardly

25 leaks through the connection between the muffler main body and the
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since the cost for molds can be reduced and the material weight can be
decreased by making the muffler cover into a simple shape, the cost
5 for manufacturing the muffler cover can be reduced. This can realize
an inexpensive hermetic compressor.

Besides, according to the present invention, the wall surface
for defining the resonance space is formed integrally with the muffler
cover. By this, the pressure pulsation component of the frequency

10 corresponding to the resonance space can concentrically be reduced,
so noise can attenuate more. Besides, since the resonance space can
easily be added without any change in the muffler main body, the cost
for manufacture can be reduced. This can realize an inexpensive
hermetic compressor.

15 According to the present invention, at least one or more wall
surfaces of the surfaces that define the resonance space are along the
inner wall surface of the suction muffler. By this, a large volume of
resonance space can be obtained and the reduction effect of the
frequency corresponding to the resonance space can be increased, so

20  noise can attenuate more.

According to the present invention, the shielding wall is
provided between the opening portion on the suction muffler side of the
inlet pipe and the opening portion on the suction muffler side of the

outlet pipe. By this, the propagation path of a pressure pulsation

25 having occurred in the compression chamber can be elongated through
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be obtained and an effective noise reduction can be intended.

According to the present invention, the shielding wall is
formed integrally with one of the wall surfaces of the suction muffler.

5 By this, it can easily be manufactured without providing separate
connecting means for the shielding wall and the suction muffler, so the
cost for manufacture can be reduced. In addition, since the
propagation path of a pressure pulsation having occurred in the
compression chamber can be elongated through the reflection on the

10 shielding wall, a large attenuation can be obtained and an effective
noise reduction can be intended.

According to the present invention, the shielding wall is
formed integrally with the suction muffler. By this, the shielding wall
can easily be added without any change in the muffler main body, so

15 the cost for manufacture can be reduced. In addition, since the
propagation path of a pressure pulsation having occurred in the
compression chamber can be elongated through the reflection on the
shielding wall, a large attenuation can be obtained and an effective
noise reduction can be intended.

20 According to the present invention, the lower end portion of
the shielding wall is located on a straight line extending between the
center of the opening portion on the suction muffler side of the inlet
pipe and the center of the opening portion on the suction muffler side
of the outlet pipe, or nearer to a position on the upper end portion side

25  of the shielding wall. By this, it serves as a fluid resistance only
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pulsation having occurred in the compression chamber can be
elongated through the reflection on the shielding wall without hindering

5 the efficiency, a large attenuation can be obtained and an effective
noise reduction can be intended with keeping the efficiency.

According to the present invention, a wall surface of the
suction muffler is formed integrally with the inlet pipe and the outlet
pipe. Since the rigidity of the wall surface of the suction muffler can be

10 improved thereby, the wall surface vibration even due to the vibration
by a pressure pulsation can be suppressed, so an effective noise
reduction can be intended.

According to the present invention, the opening portion on
the suction muffler side of the outlet pipe is located substantially at the

15 center of the suction muffler space. Since a low-order resonance
vibration that the muffler space has solely can be suppressed thereby,
a more effective noise reduction can be intended.

According to the present invention, the outlet pipe is formed

integrally with the wall surface on the hermetic vessel side of the

20  suction muffler. Since the rigidity of the wall surface on the hermetic
vessel side of the suction muffler can be improved thereby, the wall
surface vibration on the hermetic vessel side that is apt to appear as
noise can be suppressed, so a more effective noise reduction can be
intended.

25 According to the present invention, the introducing portion is
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muffler and the opening portion on the suction muffler side of the
introducing portion faces the suction pipe by a wall surface of the
introducing portion. By this, a large volume of introducing portion can
5 be obtained without reducing the muffler space. Therefore, since the

volume of the muffler space is never reduced, noise is reduced more
effectively. Besides, since coolant gas can temporarily be isolated
from the atmosphere in the hermetic vessel at a high temperature and
held in this state, the coolant gas can be introduced into the suction

10 muffler with being kept at a low temperature, so a high efficiency can
be obtained. In addition, since the cost for molds can be reduced in
comparison with a case of providing a separate introducing portion and
the material can be decreased, a cost reduction can be intended.

According to the present invention, the introducing portion

15 has the substantially rectangular opening portion on the hermetic
vessel side and the substantially rectangular-parallelepiped inner
space. By this, a larger volume of introducing portion can be obtained
without reducing the muffler space. Therefore, a larger amount of
coolant gas can be introduced into the suction muffler at a low

20 temperature, so a higher efficiency can be obtained.

According to the present invention, the outlet pipe of the
suction muffler is made into a pipe continuous body having at least two
different inner diameters. Since the flow velocity of coolant gas in the
outlet pipe can be increased thereby, a sufficient supply quantity of

25 freezer oil from the capillary can be ensured, so good lubrication can
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be obtained.

According to the present invention, the inner diameter of the
pipe on the compressing element side of the outlet pipe is smaller than
the inner diameter of the pipe on the suction muffler side of said outlet

5 pipe. By this, the flow velocity of coolant gas in the pipe on the
compressing element side of the outlet pipe can be higher than the
flow velocity of the coolant gas in the pipe on the suction muffler side
of the outlet pipe so as not to hinder the flow of the coolant gas from
the opening portion on the suction muffler side toward the opening

10 portion on the compressing element side of the outlet pipe. Therefore,
a sufficient supply quantity of freezer oil from the capillary can be
ensured and better lubrication can be obtained.

According to the present invention, the connecting position
between the pipe on the compressing element side of the outlet pipe

15 and the pipe on the suction muffler side of the outlet pipe is
substantially equal to the outlet pipe opening position of the capillary,
or at a position nearer to the opening portion on the suction muffler
side of the outlet pipe. Since the pressure near the outlet pipe opening
position of the capillary is thereby low relatively to the pressure in the

20 hermetic vessel, there arises a pressure difference. A quantity of
freezer oil sufficient for obtaining good lubrication can be sent out to
compression through the capillary, so better lubrication can be
obtained.

The present invention is a hermetic compressor used for a

25 coolant not containing chlorine, wherein all effects as described above
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can be obtained even under the coolant environment not containing
chlorine.
The present invention is a hermetic compressor used for a
hydrocarbon-base coolant, wherein all effects as described above can
5 be obtained even under the hydrocarbon-base coolant environment.
According to the present invention, the hermetic compressor
is applied to a freezing refrigerating system or an air-conditioning
system such as a refrigerator or a showcase. Since all effects as
described above can be obtained, a freezing refrigerating system or an
10 air-conditioning system becomes possible in which noise caused by the
hermetic compressor has been reduced and which is highly reliable

and safe even for the environment.
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CLAIMS

1. A hermetic compressor comprising a hermetic vessel, an
electric motor element disposed in said hermetic vessel, a compressing
5 element to be driven and rotated by said electric motor element, a
suction pipe disposed in said hermetic vessel, and a suction muffler
made up from a muffler main body and a muffler cover, said muffler
main body comprising an inlet pipe whose one end is open in said
hermetic vessel and other end is open in said suction muffler, an outlet
10 pipe whose one end is open in said suction muffler and other end is
open to said compressing element, and a wall surface except an upper
side wall surface of wall surfaces defining a muffler space, said muffler
cover being constructed so as to form only said upper side wall surface

of the wall surfaces defining said muffler space.

15
2. The hermetic compressor according to claim 1, wherein a
wall surface for defining a resonance space is formed integrally with
said muffler cover.
20 3. The hermetic compressor according to claim 2, wherein at

least one or more wall surfaces of wall surfaces defining said
resonance space are constructed so as to be along an inner wall

surface of the suction muffler.

25 4. A hermetic compressor comprising a hermetic vessel, an
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element to be driven and rotated by said electric motor element, a

suction pipe disposed in said hermetic vessel, and a suction muffler,

said suction muffler having a construction comprising an inlet pipe

5 whose one end is open in said hermetic vessel and other end is open

in said suction muffler, an outlet pipe whose one end is open in said

suction muffler and other end is open to said compressing element,

and a shielding wall between an opening portion on said suction

muffler side of said inlet pipe and an opening portion on said suction

10 muffler side of said outlet pipe.

5. The hermetic compressor according to claim 4, wherein
said shielding wall is formed integrally with one of wall surfaces of said
suction muffler.

15
6. The hermetic compressor according to claim 4, wherein

said shielding wall is formed integrally with said muffler cover.

7. The hermetic compressor according to claim 4, wherein a
20 lower end portion of said shielding wall is located on a straight line
extending between the center of an opening portion on said suction
muffler side of said inlet pipe and the center of an opening portion on
said suction muffler side of said outlet pipe, or nearer to a position on
an upper end portion side of the shielding wall.

25
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8. A hermetic compressor comprising a hermetic vessel, an
electric motor element disposed in said hermetic vessel, a compressing
element to be driven and rotated by said electric motor element, a
suction pipe disposed in said hermetic vessel, and a suction muffler

5 made up from a muffler main body and a muffler cover, said muffler
main cover comprising an inlet pipe whose one end is open in said
hermetic vessel and other end is open in said suction muffler, an outlet
pipe whose one end is open in said suction muffler and other end is
open to said compressing element, and a wall surface except an upper

10 side wall surface of wall surfaces defining said muffler space, said inlet
pipe and said outlet pipe being formed integrally with said wall surface,

respectively.

9. The hermetic compressor according to claim 8, wherein
15 an opening portion on said suction muffler side of said outlet pipe is

located substantially at the center of a space in said suction muffler.

10. The hermetic compressor according to claim 8, wherein
said outlet pipe is formed integrally with a wall surface on the hermetic

20 vessel side of said suction muffler.

11. A hermetic compressor comprising a hermetic vessel, an
electric motor element disposed in said hermetic vessel, a compressing
element to be driven and rotated by said electric motor element, a

25  suction pipe disposed in said hermetic vessel, and a suction muffler,



#1098 () - CIW | D-\ : SH=05! } & 10%p5p58& () -! ~& 10%kKk& ()-! 10%& ()-!! 109658& () -
1109 & ()- 109%& ()-D*=z[ PE: 05 105 105 1059! 109%6& ()-F

71096& ()-!x! F"10%y& ()-!x! F'10965& ()-!! F"10983& () - ~dEPE: 05 105 109%& ()-
109& ()-F 109 ()-109% ()-109%& () - 109& ()-"d7dEPE: 05

105109& () - 9G' 109& () - 109& () - 109& ()-109& ()-F 109 ()-7Z[\]dkC =05 1! &
F'10%y& ()-!& F'10%5y5& ()-1096& ()-1096& ()- 10 10 10s109%& () - C+GH ?24=05
1059! 1096& ()-!n/"10965& ()-!' 10965& (3 - &21096& () - 1096& () - &

F'109& () - H JQevgE=05

105! mLO%H&E' () - ! & 10%AH& () -1 1094-& () -!! 10%H& () - 10%3& () - ..105
105vy/ } /\Sl.l:O( aid)guctcl’on mu I)er be?ng méae up from ang%trogu%_ljﬁg(gortion whose

one end is open in said hermetic vessel and other end is open in an
inlet pipe, said inlet pipe whose one end is open to said introducing
portion and other end is open in said suction muffler, an outlet pipe

5 whose one end is open in said suction muffler and other end is open to
said compressing element, and a wall surface for defining a muffler
space, said introducing portion being formed by a wall surface different
from a wall surface of said suction muffler, an opening portion on said
suction muffler side of said introducing portion being constructed so as

10 to be opposite to said suction pipe by said introducing portion wall

surface.

12. The hermetic compressor according to claim 11, wherein
said introducing portion has a substantially rectangular opening portion
15 on the hermetic vessel side and a substantially rectangular-

parallelepiped inner space.

13. A hermetic compressor comprising a hermetic vessel, an
electric motor element, a compressing element to be driven and rotated
20 by said electric motor element, freezer oil staying in a lower portion of
said hermetic vessel, a suction pipe disposed in said hermetic vessel,
a suction muffler, and a capillary whose one end is open in said freezer
oil and other end is open in an outlet pipe of said suction muffler, said
suction muffler having an inlet pipe whose one end is open in said

25 hermetic vessel and other end is open in said suction muffler, and the
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outlet pipe composed of a continuous body of at least two pipes having
different inner diameters whose one end is open in said suction muffler

and other end is open to said compressing element.

5 14. The hermetic compressor according to claim 13, wherein
an inner diameter of a pipe on said compressing element side of said
outlet pipe is smaller than an inner diameter of a pipe on said suction

muffler side of said outlet pipe.

10 15. The hermetic compressor according to claim 13, wherein
a connecting position between a pipe on said compressing element
side of said outlet pipe and a pipe on said suction muffler side of said
outlet pipe is substantially equal to said outlet pipe opening position of
said capillary, or at a position nearer to an opening portion on said

15 suction muffler side of said outlet pipe.

16. The hermetic compressor according to any one of claims

1 to 15, used for a coolant not containing chlorine.

20 17. The hermetic compressor according to any one of claims

1 to 15, used for a hydrocarbon-base coolant.

18. A freezing air-conditioning system such as a refrigerator,
a showcase, or the like, in which a hermetic compressor is

25 incorporated, said hermetic compressor comprising a hermetic vessel,
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element, a suction pipe disposed in said hermetic vessel, and a suction
muffler made up from a muffler main body and a muffler cover, said
5 muffler main cover comprising an inlet pipe whose one end is open in
said hermetic vessel and other end is open in said suction muffler, an
outlet pipe whose one end is open in said suction muffler and other
end is open to said compressing element, and a wall surface except an
upper side wall surface of wall surfaces defining a muffler space, said
10  muffler cover being constructed so as to form only said upper side wall

surface of the wall surfaces defining said muffler space.

19. A freezing air-conditioning system such as a refrigerator,

a showcase, or the like, in which a hermetic compressor is

15 incorporated, said hermetic compressor comprising a hermetic vessel,
an electric motor element disposed in said hermetic vessel, a
compressing element to be driven and rotated by said electric motor
element, a suction pipe disposed in said hermetic vessel, and a suction
muffler, said suction muffler having a construction comprising an inlet

20 pipe whose one end is open in said hermetic vessel and other end is
open in said suction muffler, an outlet pipe whose one end is open in
said suction muffler and other end is open to said compressing element,
and a shielding wall between an opening portion on said suction
muffler side of said inlet pipe and an opening portion on said suction

25 muffler side of said outlet pipe.
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20. A freezing air-conditioning system such as a refrigerator,

a showcase, or the like, in which a hermetic compressor is

incorporated, said hermetic compressor comprising a hermetic vessel,

5 an electric motor element disposed in said hermetic vessel, a
compressing element to be driven and rotated by said electric motor
element, a suction pipe disposed in said hermetic vessel, and a suction
muffler made up from a muffler main body and a muffler cover, said
muffler main cover comprising an inlet pipe whose one end is open in

10 said hermetic vessel and other end is open in said suction muffler, an
outlet pipe whose one end is open in said suction muffler and other
end is open to said compressing element, and a wall surface except an
upper side wall surface of wall surfaces defining said muffler space,
said inlet pipe and said outlet pipe being formed integrally with said

15 wall surface, respectively.

21. A freezing air-conditioning system such as a refrigerator,
a showcase, or the like, in which a hermetic compressor is
incorporated, said hermetic compressor comprising a hermetic vessel,

20 an electric motor element disposed in said hermetic vessel, a

compressing element to be driven and rotated by said electric motor
element, a suction pipe disposed in said hermetic vessel, and a suction
muffler, said suction muffler being made up from an introducing portion
whose one end is open in said hermetic vessel and other end is open

25 in aninlet pipe, said inlet pipe whose one end is open to said
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introducing portion and other end is open in said suction muffler, an
outlet pipe whose one end is open in said suction muffier and other
end is open to said compressing element, and a wall surface for
defining a muffler space, said introducing portion being formed by a
wall surface different from a wall surface of said suction muffler, an
opening portion on said suction muffler side of said introducing portion
being constructed so as to be opposite to said suction pipe by said

introducing portion wall surface.

22. A freezing air-conditioning system such as a refrigerator,
a showcase, or the like, in which a hermetic compressor is
incorporated, said hermetic compressor comprising a hermetic vessel,
an electric motor element, a compressing element to be driven and
rotated by said electric motor element, freezer oil staying in a lower
portion of said hermetic vessel, a suction pipe disposed in said
hermetic vessel, a suction muffler, and a capillary whose one end is
open in said freezer oil and other end is open in an outlet pipe of said
suction muffler, said suction muffler having an inlet pipe whose one
end is open in said hermetic vessel and other end is open in said
suction muffler, and the outlet pipe composed of a continuous body of
at least two pipes having different inner diameters whose one end is
open in said suction muffler and other end is open to said compressing

element.



