;e3e/ 6U PPQ S: FSf T6TT6UdMm ' DESCRI PTI ON HERMVETI C COVPRESSCOR 5 TECHNI CAL
FIELD This invention relates to a hernetic conpressor used on a
refrigerant 10 cycle such as a refrigerator. BACKGROUND ART In recent

years, a hernetic conpressor designed to run silently has highly been
required. In conventional hernetic conpressors, nmuffling functions built on
an intake nuffler attenuate intake pressude pul si ng-cause e, One
such exanpl e of a conventional hernetic conpressor is disﬂMﬂmumm"mmmmE

Pat ent No. 5443371. The conventional hernetic conpressor wll , e
described wth reference to the draw ' IS a cross-sectional view,
Illustrating an essential portion o?tE%§3%E%@F%Esor. In Fig. 8, reference
nuneral 1, 2, and 3 denote a conpression elenent placed in a hernetic
vessel, a cylinder block, and a cylinder that fornms a conpression chanber 4
of the conpression element 1, r ectivel e nunerals 5, 6, and 7
i dentify a piston reciprocatingﬁﬁﬁaMktm§§%?NG%&§é§8 val ve plate for
sealing the cylinder 3 at one end thereof) and an intake valve port forned
on the valve plate 6, respectively. The intake val ve porﬂﬂ@"%ﬁﬂﬁdﬂﬂﬂp and
closed by an intake reed 8. Reference nunerals 9 and 10 I nt ake
nuf fl er afd al BYHNHGAE FELR, respectively. The 25 cylinder hes$»10 secures
the valve plate 6 to_the cylinder 3 at one end thereof, 2 and further
fixes the intake nuf flihng ingention relatestaieeharmelic gapapressorpisasksen pgefrigerant |

now be nmade as to how the hernetic conpressor as structured above
(her ei naf t er aygle such-ascaneffigeeater)y operates. A refrigerant

BACKGROUND ART
10 In recent years, a hermetic compressor designed to run silently has
highly been required. In conventional hermetic compressors, muffling

functions built on an intake muffler attenuate intake pressure pulsing-caused
noise. One such example of a conventional hermetic compressor is disclosed
in U.S. Patent No. 5443371.

15 The conventional hermetic compressor will now be described with
reference to the drawings. Fig. 8 is a cross-sectional view, illustrating an
essential portion of the compressor.  In Fig. 8, reference numeral 1, 2, and 3
denote a compression element placed in a hermetic vessel, a cylinder block,
and a cylinder that forms a compression chamber 4 of the compression element

2 1, respectively. Reference numerals 5, 6, and 7 identify a piston reciprocating
in the cylinder 3, a valve plate for sealing the cylinder 3 at one end thereof, and
an intake valve port formed on the valve plate 6, respectively. The intake
valve port 7 is opened and closed by an intake reed 8. Reference numerals 9
and 10 designate an intake muffler and a cylinder head, respectively. The

25  cylinder head 10 secures the valve plate 6 to the cylinder 3 at one end thereof,



gas returned to the conpressor fromthe refrigerant cycle is released into
the 5 hernetic vessel. The refrigerant gas is then admtted into the
conpressi on chanber 4 through the intake muffler 9 and the intake val ve
port 7. The cylinder 3 and the piston 5 formthe conpression chanber 4. The
piston 5 reciprocated by rotation of an electrically actuated el enent
conpresses the admitted refrigerant gas b&fore the conpressed refrigerant
gas is fed to the 10 refrigerant cycle through an exhaust pipe. At this
time, a resonance sound in the conpression chanber 4 and intake pressure

pul sing that occurs t he intake val ve rt. 7. because t he

openi ng/ cl osidd fH’Fth?r?ftB(&FHF%I@a %gwf@eraﬁl tg‘@t'%%ﬁt"@g’eﬂﬁr%gh t he intake
muf fl er 9 before being . released jnto the hernetic vessel, thereby nmaking it
possible to 15 reducé %%'Bt'owjé\%’w be feade, asdAnaY fam eraetic cotpeessor

di scussed above has drawbacks that the nmuffling functions (an expansi on
chanber and éerWﬁG@b@Nﬁrﬁiéﬁ'n%ﬁert‘}?@eﬁjrﬁ‘éﬂl@gfﬁfﬁpﬁeqpeéa bl /f‘(ﬁg 6@AYe a
sufficient muffling effect because these are renote from sources such as
the conpressidds refinee to shesommpressrt fremake refiildrsanlopycle is migased itarthenat
acoustic characteristics of_the nuffler 9 for connecting the intake val ve
port 7 an@ t hermati¢ vesself unthe sefdgemndaas: isathen adaitied: bita Ape iqompiessies
havi ng specific frequencies. In order to overcone problens heretofore
encount er ed, ohaeber & dvoughvibie: intakep Myifflered and dhenibtake ¥MprRYtdr ddbegned

to allow the resonance 25 sound in the conpression chanber 4 and the intake
pressure pul sylirdasct @ndithg pistonad fora thetcpmepression ghamber decdlhicepiston e
openi ng/ closing of the intake reed 8 to be danpened nore operatively at a
posi tion adj &eeptocated hy riatiane of am elasdically sagidated: slemant gasppresses the
conventional structure is that an arrangenment of the nuffling functions
bei ng positi @dadtteshirgfrigerantrgashbefaredhe eompriessed refriggiaydsganés éepdadhen
chanber and the resonance chanber to be

10 refrigerant cycle through an exhaust pipe.

At this time, a resonance sound in the compression chamber 4 and
intake pressure pulsing that occurs at the intake valve port 7 because of the
opening/closing of the intake reed 8 are attenuated through the intake muffier 9
before being released into the hermetic vessel, thereby making it possible to

15 reduce noise.

However, such a conventional structure as discussed above has
drawbacks that the muffling functions (an expansion chamber and a resonance
chamber) of the intake muffler 9 fail to provide a sufficient muffling effect
because these are remote from sources such as the compression chamber 4

20 and the intake valve port 7, and further that acoustic characteristics of the
muffler 9 for connecting the intake valve port 7 and the muffling functions
together are likely to amplify noises having specific frequencies.

In order to overcome problems heretofore encountered, the present

invention provides a low noise compressor designed to allow the resonance

25 sound in the compression chamber 4 and the intake pressure pulsing occurring



| ocated in a limted space, thereby insufficiently conbating noises having
several frequencies. DI SCLOSURE OF THE I NVENTION 10 In order to solve
probl ens heret of ore encount ered, another object of the present invention is
to provide a | ow noi se conpressor designed to reduce noi ses having nore
resonance frequencies. The present invention conprises: a hernmetic vessel;
a. conpression el ement placed in the herneBic vessel; a cylinder block
including a 15 cylinder that forms the conpression elenent; a valve plate
i ncluding an i ntake valve port, the valve plate being disposed on the
cylinder at an.,opening end th of ; a cyl.inder .head sec d.to, the | ve
ol at e opposi (44 e MIRKF KgIVE e £ BERAush Glibenonaning/chs G-y R infake dged 8 to
positioned in the cylinder head,. and further having ,a discharge orifice
Provi dedat DasEPEEnedh e SoagtyERIata BARTRATERATP e SEURES he | nt ake
val ve port; a concave provided in the cylinder head; a resonance space
formed by the concavg‘"ﬁg?%ggr@éﬂ‘(b@tcbdt%y‘gi?@c’é’ﬁl GRnventpRal %’rﬁ‘é&HW é?dﬁ%falaéd
comuni cating section far connunicatin% the ,outl et and the resonance space
toget her. TheTtERGRMANE £fithg PUEING fuRdiops LriRe PasHiongd ony Aithin,the | iataket
the outlet thereof closer in distance to a noise source or the 25 intake
val ve por®, JnHfflelS: salsasother ¥PHiLichamberand the vesqnance ehianbeiota Peon
4 where the intake nuffler is accommodated in_the cylinder head. The .
resonance spdeeatednifuai bnnted SRR ctherglik dnsuficienths raonbatinggnojses having
comuni cating section is provided. As a result, noise can be attenuated
nore oper at i \B&V§ral fFgAUERGeFf f | i ng functions of the intake nuffler do. In
addition, 5 although acoustic characteristics of the intake nuffler anplify
noi ses having specific frequencies, such noises can be attenuated before
being anplified. The conmmuni cati ng section is positioned on the intake
nuf fler at tHAISGHASYREHAF JHE H}!)Y)gNiTiQNt o the valve plate, while the
resonance space is forned by the concave defined in the cylinder head and a
surface o the val veltppeles toGobispproblems befet@fcxlsqBnnqwnterﬁsﬁcancmﬁrsomect of
construction provides an operation in that the resonance space comruni cat ed
to the intakdhe @resentarventionds ¢t provdde enlounneiae icogessadratesigned toartidugebe
formed without an increase in the nunber of conponents. According to the
present i nvemoises havingamorerseionance fregneneiesc resin 15 naterial and
integrally nolded with the intake muffler at the outlet thereof forns the
resonance space, and THElI oveserldutwentient compsisesecei Bedheimetie vessalansde
space that is conbined with a refrigerant gas intake passage through the
comuni cat i ngosyyessian elrmentqdacad incthedrermetiovesselopaviindermdociinchidingiar i se
in tenperature of the admtted refrigerant gas is restrained to avoid
aggr avat ildg @yhuderdhpt fresrtheearopressioarglemesnt; a Nelvegglateainchidinngian iotakebe
formed without an increase in the nunber of conponents. According to the
present i nvenaivenpothther valuapiate being dispogesr ardhecylindercahanvapaning eddd i n
the cylinder head, an external wall of the intake nuffler at the outl et
t her eof pl acdbereof;teheylinses dead sacdrachto the valve pldtetdpposite e the aylindss; an
opposite to the cylinder head. A space other than that in which the outl et
of 5 the intake muffler graving @inaoutleti nositienedricdhe cyindev dead, @nd fgther
surface of the valve plate. This construction provides operations in that
t he resonancdayjigca ceinchargei brificee provided \dtt Boulistah endcrafadhe | aulldie andnber
of conponents, and that the resonance space having a greater volune can be
obt ai ned 0n xommiunicatedrtodhs irdéke Malve yart) @csoricaue provwidéed in thercyindenhead;| vy
greater noi se-attenuating effect. According to the present invention, the
conmuni cat i n@ sEsonaoce spaee darméc bycthencormave faeirg aodetedeby rihekvalveaplate;por t
is formed by at | east one cutout disposed on the intake muffler at a
di schar ge or idndcan eforgated oometunidetingosectidh dodcemiraueating thecautiet @nddheg
the cutout is covered by the surface of

resonance space together. The communicating section is disposed on the

intake muffler at the outlet thereof closer in distance to a noise source or the

25 intake valve port, and further located opposite to the valve plate at a position



10 the valve plate. This construction provides operations in that the
comuni cating section can easily be fornmed without an increase in the
nunber of conponents, and that a greater noise-attenuating effect is

provi ded because the comruni cating section is positioned on the intake
muffler at the discharge orifice thereof closer in distance to a noise
source or the intake valve port. 15 According to the present invention, the
comuni cating section between the resonance space and the intake val ve port
is formed by at feast one hole provided in the intake muffler at a pipe
section of the outlet thereof. This constructjon. provide erati,ons_jn
that the commtﬂﬁréatﬂ?%dn{:ag@t Ml%raﬁsr%‘mm'vogétepor' @‘evmcb’ r iﬂﬁafjncrajé‘see in
t he nunber of con;)onents, and that, a 20 staﬁl e.noj se- ttenuatitF‘g effect is
obt ai ned becdB8@NANGE INATEnICOMMHGcales: itgn the intake s¥alven Rorke thipughe the
muffl er at the pipe section. thereof nearer in distance to a noi se source or
t he intake vé}qv‘%“EB'P?ﬁ'"%?‘él?"dﬁﬁéo‘éé% i oS & TeRMItgNpiseLap b pltenaind mere
node. According to the present invention, ttt;e communi cati ng section 25

bet ween the rQPSERMENE thaththe mufling Supglinise ot the, intake tmuféler gorednpgdditiem at
6 | east one cutout disposed on the intake nmuffler at the discharge orijifice
of the outd etalthpuglAcoystic sharagiefistisseoh he ifpks imdliler enpldy infisgse havingl er
at the pipe section of the outlet thereof. As a result, the conmmunicating
section can repgsificfraguensieresiichi n9isrs cambe attearated heferecbeingiamplified.
conponents, and a great 5 and stable noise-attenuating effect is

achi evabl e. The abovdhetgammunisafingeeaken is pesitionad opdherintake midflersat the
configuration of the resonance space can be selected with a wi der anount of
freedom The qitlet thﬁre‘pfn&)mnﬁﬂ@rtodgerp«ai\@eelabe,pwhul%lhet esenancss space: is pameds.
This construction provides operations in that a greater nuffling effect is
10 achi evabl &y thedcongaveedefineg: int the eWisdaahead Ak assuitace ofi theeyalke plate

vol unes, and can cope with noises having a plurality of frequency bands.
Accor di ngl0t o appesite ée e cylindenhiesd, alhis gpastructionsprowises arcepeiationdn ithat

di sposed symmetrically to the communicating section. Such a symetri cal
arrangenent rth&etespnapes sipgice comprunicated etos yhe dntakel valver part through i thenode
15 node in the entire resonance of the plurality of resonance spaces that
are communi caostmuoicating sectiamdaratciadiy bedoined withoglam increasemierthe maumbére
node is positioned on the conmmuni cating section at which a space di stance
is centered. ofigompopantste provides an operation that the resonance space is
able to exercise a further operative noise-attenuating effect. 20 Accordi ng
to the present inveniAcoarding o theaprasgnbinventionna orali madeeeft a systhetic resin
communi cated to the resonance space has di fferent cross-sectional passage
areas or 1 f froatenal ard indegrally mplted withdbetintake inouffler at the quilet thereat feamer

| engt h of the comrunicating section and the vol une of the resonance space
det er mi nes a the sesonanee fspagecand allows edicadthaat to be received by the resonance
operation that noises having respective frequencies can be attenuated. 7
Accor di ng t o spaeepthat éntcambined i with aefrigefant gas lintaket passage througkstheance
space is provided with a minute oil draining-passage for comunicating the
resonance spaommauvicating bection i cThiecoabtructipst pravides epefations in that a rise in

temperature of the admitted refrigerant gas is restrained to avoid aggravating a

2 compressor function, and that the resonance space can be formed without an
increase in the number of components.

According to the present invention, the resonance space is formed by

the concave provided in the cylinder head, an external wall of the intake muffler

at the outlet thereof placed in the concave, and the surface of the valve plate

25 opposite to the cylinder head. A space other than that in which the outlet of



to avoid lodging oil in the resonance space, thereby preventing the
muffling 5 capability of the resonance space from being reduced by oi
accurrul ation. This construction provides an operation that a sufficient

nmuf fling capability can al ways be mai ntai ned. BRI EF DESCRI PTI ON OF THE
DRAWNGS 10 Fig. 1 is a longitudinal cross-sectional view, show ng a
hermetic conpressor according to enbodi meft 1 of the present invention;
Fig. 2 is an exploded, perspective view, illustrating an essential portion
of the conmpressor; Fig. 3 is an expl oded, perspective view, illustrating an
essential 15 portion of_a .herneti.c conpressar accordi ng to enbodient 2;
Fro ' s an B8 MBER MUNSHS lACErS i GRnCavea soraeti Ry e SuBRalAE NaNE: on
of a hernetic conpressor accordin% to enbodlneni_é; Fig. 5A is an expl oded,
perspecti ve \WRIA& i Thiscopairuclionaproxides anesations in that Hie kesosanse space can
conpressor according to enbodinent 4; 20 Fig. 5B is a partially enlarged

i 11 ustration r6adifi B femmed-withogt ag 'B‘Preéﬁﬁl'63@@,"”&&%{@&qmﬁoﬂﬁfgw and that
illustrating an essential portion of a hernetic conpressor according to
enmbodi nment 5;th¢ir@s_onanicg S&ﬁ"@h@l"tﬂﬂle%i srﬁ?éegyb@emwwb@wptam%m ?é‘m'Wé’ }HEPse
characteristics of the conpressor accordinﬂ to enbodi nent 4; and 25 Fig. 8

i s a cros$- scdthepdinder bgad; with aceaseaidentially geeater apisgwttenyating effect. g

conventional hernmetic conpressor. BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON
According to the present invention, the communicating section

between the resonance space and the intake valve port is formed by at least
one cutout disposed on the intake muffler at a discharge orifice of the outlet
thereof. The discharge orifice including the cutout is covered by the surface of

10 the valve plate. This construction provides operations in that the
communicating section can easily be formed without an increase in the number
of components, and that a greater noise-attenuating effect is provided because
the communicating section is positioned on the intake muffler at the discharge
orifice thereof closer in distance to a noise source or the intake valve port.

15 According to the present invention, the communicating section
between the resonance space and the intake valve port is formed by at least
one hole provided in the intake muffler at a pipe section of the outlet thereof.
This construction provides operations in that the communicating section can
readily be formed without an increase in the number of components, and that a

2 stable noise-attenuating effect is obtained because the communicating section
is disposed in the intake muffler at the pipe section thereof nearer in distance to
a noise source or the intake valve port, which pipe section is held in a stable
acoustic mode.

According to the present invention, the communicating section

25 between the resonance space and the intake valve port is formed by both at



Enbodi ments of conpressors according to the present invention will 5 now be
described with reference to the drawi ngs. The sane conponent el enents as
those in the related art are identified by the same reference characters,
and detailed descriptions thereof will herein be omtted. (Enbodinent 1)

10 Fig. 1 is a longitudinal cross-sectional view, illustrating a conpressor
according to enbodiment 1 of the present PBnvention. Fig. 2 is an expl oded,
perspective view, illustrating an essential portion of the conpressor. In

Figs. 1 and 2, reference nunerals 21, 22, 23, and 24 denote a hernetic
vessel , a conpression el nt acco dated in_the vessel 21 an..

el oot cal |y Ieastpieatutoyt Bearsat PoFetal MyMaicat Gantseiartn Wifcne; the,,
and a cylinder bl ack, respectively. The cylipder bl ock 24 hauses cyl i nder
35 that 1 or moule Siaeel S8 A eashtie DB, PIAMAECE e Cae TEsTeRk Desbine

Ref erence nunerals 27, 28, and 29 jdentify a piston reciprocating.in the
cylinder 25, % %Wé Wpapgthtogneg%q} i n@stfhéeé‘jlﬁi a’@ePOQ‘S“ Icaing éﬁgt'qm&a@of,
and an intake valve 20 port formed on the valve plate 28. An intake reed
(not shown) dpadily %B’fmegéfé@qlﬁéni'ﬂ“éféﬂée\l‘hmﬂe”'-ﬂﬁg?r olcorppenanis.ancha geeall 31
denotes an intake nmuffler for attenuating a resonance sound in the
conpressi &n @hiséable snaigg-atienyating r effegir 8 Aehigvagle: hat The capaveststiygiure

i ntake val ve port 29 because of the opening/closing of the 25 intake reed.
In order to pnr@vﬁda%aéﬁﬁhﬁ&@@ﬁf@ﬁ%ﬁ@sa)wlpfweﬁl%ﬁf:&e fesenance ppAGReanHef | er
i s made of, e.e?., synthetic resin or a material having | ow thernal

conduct i vi t y.sefasted with g wisler amssingpffreederent s under a refrigerant gas
atnosphere and el evated tenperatures, PBT (Pol ybutyl ene Terephtal ate) or
PPS (Pol yphenyl ene SUhEi Brepentinveatianeamprsas: af pluidity of iesarange spaces. 5
Ref erence nuneral 32 designates a pi pe-shaped outlet of the nuffler 31. The
outl et 32 haslis dtasHHERRN qrovides gpefations diad that @ greater mexbilinthesftast . is
Reference nunmeral 34 identifies a cylinder head that includes a concave 35,
on whi ch 10he achieyablemandifurtheri that the iesan@ncaspagas danawiferenhelemess antihe
cylinder head 34 secures the valve plate 28 to the cylinder 10 bl ock 24 at
one end t her @@h copedvithunoires hpvingaspluralityot frequesyibandse accommodat i on
section 35, thereby pressing the discharge orifice 33 against the intake
val ve port 29. Ref er éscerdingts thiespresentiinvention, apluralitycaf resanarsehapatesispe
for connecting the conpression element 22 and a refrigerant cycle together
t hrough 15 t lésposedesyrometinadly t21theacommunigatiagosedion. | oBgehl a aymmetrical
hermetic vessel 21 at the bottomthereof) and a refrigerant gas circul ated
bet ween t he rasfanggerentimakes it passiblento pravida easy capirelse\@r, an aspustic meds.
Ref erence nuneral 38 denotes a resonance space forned by: a concave 38a

di sposed 15n tedecip thedentireesesaanggj el the pluralityeof fesar@nga| spaggsathat e and
a surface of the valve plate 28 20 opposite to the cylinder head 34. The
resonance spaogrsgnicated tmihe lcomragnicating sectwnmimnsigch 8 mannesitbat theghadeeis
resonance sound in the conpression chanber 26 and the intake pressure

pul si ng t hat postionedan theecommuRicating sectjor at ebichecspace distanbe is centered.
openi ng/ cl osing of the intake reed. Reference nuneral 39 designates an

el ongat ed confhis\fesdtierprovidesiamnoperatior thairthe sésenancexpacgrio able taoexernise
comuni cating section 39 is provided on the intake muffler 31 at the 10
di schar ge or ia fuctbeB@penativs nbisetatteriuatingleffecpl at e 28 for communi cating the
outlet 32 and the resonance space 38 together. A description will now be
made as t¥ how t he céweporsigrtoathec prasant cinventidiova plpealifit ef. carmunigatingnce
sound in the conpression 5 chanber 26 and intake pressure pul sing that
occurs at theectiorak eommwtcatedt to2thebeesanaacefspaice hase diffegent oroisagectiondle
intake reed are attenuated in a manner described bel ow. Mre specifically,
t he communi cpEiseages ercasoor i¥ferent passage mytlss.t e At combmatian \af thegpassageat a
position where the intake muffler 31 is placed in the cylinder head 34, and
further di spesea ondength df the wosemenicaties sectadn and the volume of the resonance

space determines a resonance frequency. This construction provides an

25  operation that noises having respective frequencies can be attenuated.



10 the conpression chanber 26 and intake valve port 29, while the resonance
space 38 communi cated to the intake valve port 29 through the comuni cating
section 39 is provided. This arrangenent permts the resonance sound and
i ht ake pressure pulsing to be danpened by nmeans of a noise-attenuating
effect of the resonance space 38. The danpened resonance sound and i ntake
15 pressure pulsing are further attenuated through the intake muffler 31
before being released into the hernetic vessel 21. As a result, the
conpressor according to the present invention is able to reduce noise nore
operatively, when conpared w.th, conventjonal ,conpressors having jntak
mutflers simply di SpoCeardngte; hE Besanhdavanten masier A alleinal oS theny
di fferent space di stances because ,of its, construction, noise passing
t hrough the i"REGRANCGRUTINESE I% ipéoﬂﬁ%‘én“ﬂ‘i'?pl?fi"@!ﬂl,ltede%nﬁ'i%”%mﬁsﬁge for
wavel ength of the noise. fn such a case, it is a very good way to allow the
resonance sp&aEgnicating e msenanee seace eaddhsdigranetia vesseldaather in SfRMmcy .
25 The conmuni cating sectiogn 39 is disposed on the intake nuffler 31 11
opposite to ttReavnid 3@95’1‘%&%' pgthe,Fegonange Sﬁ@é’@né‘i‘ﬁ@%p@@éerﬁg‘g e muliagpy
the concave 38a provided in the cylinder head 34 and the surface of the
val ve pl atde Z@PQBHiBSPféh?deﬁﬂ’éa'?ﬁﬁ sRae? frrmdbeng reduged dy ol agquenylatiohance
space 38 conmuni cated through the comruni cati ng section 39 to the outl et
that is 5 contigceastiystioneproridas an aperatignthatd spfficient xaufflingreapahilitg ¢an
w thout an increase in the nunber of conponents. (Enbodinment 2) Fig. 3 is
an expl oded, glwaypbemaiptainesy, illustrating an essential 10 portion of a
conpressor according to enbodinent 2. In Fig. 3, reference nunerals 28, 29,
40 denote a valve plate, an intake valve port, and an intake nuffler,
respectively. The intake nuffler 40 is a silencer that acts as a neans for
decayi ng a r ERIKMEESERIRAION @hd HEoPRAWINGE chanber 26 and i nt ake
pressure pulsing that occurs at the intake vale port 29 because of the 15
openi ng/ cl0osi ng of tIég.i htigka lopgitudingl erassrsectopaloviewe shawingead heymstiessor
performance, the intake muffler is nade of, e.g., synthetic resin or a
mat eri al haviaegpressarancaetding tmelmbodiment 1 ofitheipsesesit irvantiode envi ronnent s
under a refrigerant gas atnosphere and el evated tenperatures, pBT or PPS
may be named as pref €igibReissant éxploded,eperspeTliee rwgw dhustratingrear|assentiaind
42 20 identify a wall rmade of a synthetic resin material and integrally
mol ded wit h tpestiomotithe aonigressor40, and a resonance space formed by the wall
41 and the val ve plate 28, respectively. The reference nunerals 43, 44, and
45 designate an outl &ig. 3 idi eashexpjeded,i perspeotiven wismn ditisiratingfan ressenfidll er
40 to the intake valve port 29, and a communi cating section or a cutout
provi ded Bn tpestiomeoba bermetic eompresgor accardingdp sonkodiment 2f i ce 44,
respectively. 12 A description will be made as to how the conpressor as
constructed above op&igt ésis Ancexploded,t petspectiveh aiewie Htustratinghearwegsisentialt hat
forns the resonance space 42 is made of a material having | ow thernal
conduct i vi t y,padgiieh p&a harmnélio cormpresdor acceaydingl tp embhadimiest 8nt ake nuffl er 40.
Such a construction

Fig. 5A is an exploded, perspective view, illustrating an essential

portion of a hermetic compressor according to embodiment 4;
2 Fig. 5B is a partially enlarged illustration of Fig. 5A.
Fig. 6 is an exploded, perspective view, illustrating an essential
portion of a hermetic compressor according to embodiment 5;
Fig. 7 is an exploded, perspective view, illustrating noise
characteristics of the compressor according to embodiment 4; and

25 Fig. 8 is a cross-sectional view, illustrating an essential portion of a



5 restrains heat frombeing added to refrigerant gas 13 that is to be
absorbed by the conpressi on chanber 26, and forns the resonance space 42
wi t hout dramatically detracting from conpressor performance. The nuffling
effect of the resonance space 42 allows the conpressor to emt reduced

noi se. Since the resonance space 42 is integrally nolded with the intake 10
muf fl er 40, the resonance space 42 can re8dily be formed without an

i ncrease in the nunber of conponents. Since the cutout provided on the
nmuf fl er 40 at the discharge orifice 44 is positioned to oppose the val ve
plate 28, the conmuni cating.section 45 for comuni cating the outlet 43
connect ed t o OR¥ENYR e(fﬁg%c‘imp'fesﬁgr-and the 15 resonance space 42
together can readily be formed wi thout an increase in the nunber of
conponents. In addition, since the comruni cating section 45 is di sposed
closer to a ngise source or the jntake_valve port 29 a greater

noi se- attenuaﬁﬁ-ﬂj MOPEFORLARRYINGPHT EdEdﬁﬁﬁNjﬂQiNﬂ 3) Fig. 4 is an
expl oded, perspective view, illustrating an essential portion of a )
conpressor accor di ng Enipadimentsneigompresgors accardingdp dhe peesentrigyentiongilland
46 denote a valve plate _and an intake nuffler, respectively. The intake
muf fler 46 i oy dig dpswibad aiths forancesto, the Hdiawings. at TeausAMA cempanent
resonance sound in the conpression chanber 26 and, intake pressure pul sing
13 that occureleraenignas thafe iNathe piptedartharanidentiiedt hy theesameg/ efeensg of
the intake reed. In order to provide enhanced conpressor performance, the
i ntake muf f | @haractersdanddetailed desskiptiansttherqof wilhheieimbagmittedl havi ng | ow
thermal conductivity. In view of service environnents under a refrigerant
gas 5 atnosphere and el evated tenperatures, PBT or PPS may be named as
preferable synthetic resin. Reference nunerals 47, 48, and 49 identify a
cyl i nder headEmbogimenal/ formed in the cylinder head 46, and a resonance
space forned by the concave 48 and the valve plate 28, respectively.

Ref er encélOnuner al s 5&icaridis52 langitudipaherosatsestiondl view, itustrating agompessori s

according to embodiment 1 of the present invention. Fig. 2 is an exploded,

perspective view, illustrating an essential portion of the compressor.  In Figs. 1

and 2, reference numerals 21, 22, 23, and 24 denote a hermetic vessel, a

compression element accommodated in the vessel 21, an electrically actuated

15 element connected to the compression element 22, and a cylinder block,

respectively. The cylinder block 24 houses a cylinder 25 that forms a

compression chamber 26 of the compression element 22. Reference

numerals 27, 28, and 29 identify a piston reciprocating in the cylinder 25, a

valve plate for sealing the cylinder 25 at one end thereof, and an intake valve

2 port formed on the valve plate 28. An intake reed (not shown) opens and
closes the intake valve port 29.

Reference numeral 31 denotes an intake muffler for attenuating a

resonance sound in the compression chamber 26 and intake pressure puising

that occurs at the intake valve port 29 because of the opening/closing of the

25 intake reed. In order to provide enhanced compressor performance, the



10 accommodated in the cylinder head 47 and which includes a pipe section
51, and a communicating section or a hole provided in the pipe section 51,
respectively. A description will now be nade as to how t he conpressor as
constructed above operates. According to enbodi nent 3, part of the intake
15 nmuffler 46 is placed in the concave 48, while being positioned to face a
surface of the valve plate 28 opposite to9the cylinder head 47. As a
result, respective walls of the valve plate 28, intake nuffler 46, and
cylinder head 47 are possible to easily formthe resonance space 49 w t hout

an increase |, he nber of c onents. .In addition, it is possiblet
make tho. besiMaks e i MAde @ obao YRR TERE 2R MRIHEHISHRG Tow dhe)
provi di ng the resopance ?ane 49 having a Iarﬁe volune, As a result, a
great er rrufflqoﬁéu%tfvl'tbéct iy ew &f apewiceripnvigimeniswnAss an rekigerantagas
muf fl er 46 at the pipe section 51 is g&ened to_the resonance spgc? 49. As a
result, the GYnRtRheTa: ang alRvated femperatures, B hi Eolyiidylene trrepbtalajg) or
connected to the intake valve port 29 and the 25 resonance space 49
t oget her can AadPelyphenylspaeduififehsnay de inapiashas prefenable synthetigp@sing
conponents. I n addition, since the sinply shaped pipe section 51 in a
st abl e ac8ustiefergpge nusngrabI? desionatas a pPecHiAReS eultet of thasptufiter 3k, Zhe
stabl e noise-attenuating effect i s achievable. 5 (Enbodinent 4) Fig. 5Ais
an expl oded, oydetPebes adlischafge prifices 83 frovidedhat a disdaliang theegafi on of a
conpressor according to enbodinent 4. Fig. 5Bis a partially en|arged
illustration of Fig. Referepce.numeral B34yidgmifies| a ueylinder rlr@adoi/@é includes a
characteristics of the conpressor according to enbodinent 4. In Figs. 5A
and 10 5B, répaeave Sonuerervdish 2Be indakeamaufsr ddnda enauntady @ngl ane exliaaust
i ntake valve port, and an intake nuffler, respectively. The intake nuffler
53 is a sil esbamberab. f uhte cyindesdheadni<haecures tae vplyri pigteald ée s sykndasund
in the conpression chanber 26 and intake pressure pul sing that occurs at
t he intaké vdlackp@dt atgopecendethsreotcangefurings cplesengthsf aulleti 82 ake theed.
In order to provide 15 enhanced conpressor perfornmance, the intake nmuffler
i s made of, @cgommndatinetsectionsid tberebynpressingl theadisehangevonfieer 3alagainst
conductivity. In view of service environnents under a refrigerant gas
at nospher e afhe btakeavalde pertiZ® at ures, PBT or PPS may be naned as preferable
synthetic resin. Reference nunerals 54 and 55 identify walls nmade of a
synthetic resin mat eRefégrence amuinématse@rall2y ansl dddindicate tane exhaustepipef fdrer
53, and a plurality of resonance spaces forned by the walls 54 and the
val ve pl at e 2z8nnedingetbeiopeipressien elamenrt 2iard alrefrigeranicysie togeathes thought | et
and a discharge orifice formed in the outlet 57 at a distal end thereof,
r espect i VM8l y therherraetic wessgk 24y a fréfsigesator eil lodgedrie dhe barmetic Messal2dkat thal ve
port 29. Reference nunerals 58, 59 denote a 25 pipe section of the outlet
56, and a coipetiaircthereef, swdt & safrigerantcgasoaircylatedi bietween1thei refigaranhcydle
muffler 53 at the discharge orifice 57 for comunicating the outlet 56
connect ed t o anddherttesinetic giompressar, Espentiveie Refercnoe aumperab 38 Slenotast aer
respectively. Reference nuneral 60, 61 identify a comunicating section or
a hol e provi desbriamcehspacat fakreethkfyf laccori@vat 38ahdispoped dr ¢ité oylinderflead 34
communi cating 5 the outlet 56 connected to the intake valve port 29 and the
resonance spad@ceht ttogbehiotakeandlive plate 2@eranteadsunfasp of ttheevalve Tilate 28
cylinder head 61 includes a concave 62, in which the outlet 56 having the
wal | s 54 28nd oppesite tretheanyiinder Feaca34 diTheoesdnanidesspacer 38 istay nufffleresovingce
spaces 55 is disposed symmetrically to the conmunicating sections 59, 60.
Ref er ence numsramehsdiona@ttepuatingl theordsamaacaisogngds the eohpressjon amamites
cross-sectional area. The oil-drai ning passages 63 are provided in the
wal | s 54 for 26oemdntheaintakg pressuss @uising thataocesurSSatathee irtake oratvey o229
t oget her.

because of the opening/closing of the intake reed. Reference numeral 39

designates an elongated communicating section in the form of a cutout groove.

25 The communicating section 39 is provided on the intake muffler 31 at the



A description wll now be made as to how t he conpressor as constructed
above operates. According to enbodi nent 4, the conmunicating 15 section 59
(cutout) provided on the intake nmuffler 53 at the discharge orifice 57 is
positioned to face the valve plate 28, while the conmunicating section 60
(hole) provided in the nuffler 53 at the fipe section 58 is opened to the
resonance spaces 55. As a result, the outl@t 56 connected to the intake
val ve port 29 and the resonance spaces 55 can readily be comruni cated
together 20 without an increase in the nunber of conmponents. Since the

communi cati ng,.section 29 | osi Lioned nearer tq noi se source or th
i nt ake val ve r@@prlgcegﬁé Sﬁ%&)‘% -%V@'aﬁmé@tﬁrﬁfa&ff@mmvewa&w &%BP&‘?" I n
addition, since the communicating section 60 is provided in the nuffler 53
at the sinpl P& gepRarca-sRane IBtagellieri s held in a stable acoustic
node, a stable noise-attenyating 25 effect is attai nable. 16 Since the
plurality of resonanée degarrtionsavilh row ke tMadedas ienBew; thg IGPMRyessr as
comuni cating sections 59 and 60, it is possible to provide easy control
over an acoudnstragled Abere | oparateswhollber desnanse §puURtheinphg anagregsion
resonance spaces 55 that are communicated to the comunicating sections 5
59 and 605 i rehaptier 26hanthttake, pressHee pUlgng thap escunsatdbe dnfakavalve port 29
communi cati ng sections 59, 60 at which space distances are centered. As a
result, the resaHse et tke spevingllesing aidhe intake Heed @se radienyated in a manner
noi se-attenuating effect. The oil-draining passages 63 having m nute
cross- sect i orf@scabedibelove pMore apgcifisaarthegzommeniggting segtionn39 is located
conmmuni cating the resonance spaces 55 and 10 the concave 62 together. This
const ruct i on apposte tatheuvalvepiate) 28rat tahrositerowhatethepatake raafﬂengau@ placed
conmmuni cating sections 59, 60 a m nute anmount of atom zed refrigerator oi
12 that is contbe eglinder head 34fandyfurther disposes nearet te doisetsourees such as
conpressor, and thus prevents the resonance spaces 55 from be bl ocked by
t he refrilfer dbercompression Achambers2® tandaindake ivalvenpoitid, |while thepagsanangel1s
can be mai ntai ned. Another operation according to enbodi nent 4 is that
enbodi ment 4 spane &8 canmainicaterhitsthenintaksevalve pogid%teeugh theceprsmunicatingi ses
havi ng frequenci es ot her than resonance frequencies of the resonance spaces
55. More spedetctionl3Oyis proniged: hel hie surangesent ussiits 3harresenanasm seund @ndo
the 20 outside of the resonance spaces 55 through the oil-draining passages
63, part of dotaketpressurepsising tocbedampened; by means ©f eheoiseralteouating effectr t
29 i s suppressed at the communicating sections 59, 60, and is then expanded
at the resonaicthespsoranés. space 38 panded dacpesedcrgsonapce esoundt ard intake
re-suppressed at the oil-draining passages 63 before being released into
t he out sille gfressure Jillsing carenfucthepatienusted Biraugh tthe intakesmufflesr 3t befere
experiences nulti-stage 17 suppression and the oil-draining passages 63
have m nute deingreleasedrinto thedwermatic edrssetl 2leveAsod resullisthe comyressar i s
rel eased. The rem nder of the acoustic pressure occurring adjacent to the
i nt ake val ve goootding td shatpresenit iventiorn ig)labie o iraduge paiseagwreropdiatively.ake
nmuf fl er 53 before being released into 5 the outside. At that tinme, since
t he acousti ¢ whess sampaead svithneprivientionalaéemprestbesr hg@ng sniakedunetilersh simply
conpared with cases where no acoustic pressure is released through the
oi | - drai ni ng disposegdbei®@®). reduced acoustic pressure is released through the
intake nuffler 53. As a result, the conpressor is able to emt snall noise.
10 Fig. 70is a graphSindd dise rintakegmuiflere 3¢ hhasianany sdifferenbfspace distamoessor
according to enbodinent 4 as illustrated in Fig. 5A. The conpressor
accordi ng t o bechosé wéits cénsirastiothe soidiegiassityg tirdwgh thenwhtakecooffler 8d isidften
conpressors not enploying the present enbodi nent. 15 (Enbodi nent 5)

amplified, depending upon a wavelength of the noise. In such a case, it is a

very good way to allow the resonance space 38 to previously attenuate a sound
having such a frequency.

25 The communicating section 39 is disposed on the intake muffler 31



Fig. 6 is an expl oded, perspective view, illustrating an essential portion
of a conpressor according to enbodinent 5. In Fig. 6, reference nunerals
28, 29, and 64 denote a valve plate, an intake valve port, and an intake
muf fl er, respectively. The nmuffler 64 is a silencer that acts as a neans 20
for attenuating a resonance sound in the conpression chanber 26 and intake
pressure pul sing that occurs at the intaklelvale port 29 because of the
openi ng/ cl osing of the intake reed. In order to provide enhanced conpressor
performance, the intake nmuffler 64 is nade of, e.g., synthetic resin or a
material having | ow thermal cgnd i Vi, I n_view of servyjce environnents
Under & 251 SHPOSS 1% Have HIREfR Uhle the. fasPRABES sarge S8 i 6ETeHBY BF Prs
may be 18 consi dered as .preferabl nt heti¢c resjn. ference nuneral s 65
At 86 denot SORCRYSER PrgviBRd IbBrryinaeEhent 8% 2nd he suase o i rale pite
conmmuni cati ng, sectiqns, for copmuni cat | the intake valve port 29 and_the
resonance sp%@e@pB@ﬁ'teoﬁb?h?eFW%H&ﬁ‘i 3gl y A% anregullc the, respnaficel spRRS B

made as to how t he conpressor as constructed above operates. According to
enmbodi nment 5,°°!TI'TBUWP§1&9§I through th@s@%ﬁ&@'%ﬁi@@e&@ﬁ"‘bre@vﬂ@é@eaoﬁﬁ'@atr@t IS

muf fling effect. In addition, when the comuni cating sections 66 have the
same pass&@ge Onpssteddethe iiakevalve pot P sangeadiyha %,mleﬁéﬁ't@q*&‘dﬁﬁme
frequency reduces with an increase in 10 volunme of the resonance space 65,
and vi ce ver datherpegmnbenplcorapeneni® of t he resonance spaces 65 having

di fferent volunmes makes it possible to handl e noi ses having several
frequency bands. Wien the communi cating sections 66 comrunicated to the
resonance spaces 65 have different cross-sectional passage areas or

di fferent 15 (pE¥osleentetigt hs and the resonance spaces 65 have the same
volume, then the resonance frequency increases with an increase in )
cross-sectional areaFig 3he @Bnmi@%%(i,i perspestvenryieys, ilbigtratieg ramessentialh a
decrease therein. In addition, the resonance frequency decreases with an

i ncrease I0n pesticyof |a2cgmpressar acrordingety gmhedimaaic2easle Figerdi referengs, a
conmbi nation of the cross-sectional 20 passage area or passage |ength of the
communi cat i ndwumeeralso?B,689,aHl denetevavialve plate,ran indelenxalye pphcandsen intake
determ nes the resonance frequency, thereby making it feasible to danpen
noi ses havi ngnufiephdespaativelye quBir indake muiffierr4dsisl a silenges dkattagks ag ameans
frequency bands can be handled. 25 I NDUSTRI AL APPLI CABILITY 19 As

di scussed abdQkedegayiog @ reRpanancésindsienthel aowptession chambes @6aane islskee i s
di sposed adjacent to the intake valve port that is nearer to a noise
source, ther ¢h§sswigi pulsing thatsopcwst et dheeinfidke vale sportp?@ kegasisei v&lthet han
the muffling functions of the intake nmuffler do. In addition, although the
5 acoustil® clopeaingilosing of the intake regdike lImardarde raayte fgphasced Sompresspr
speci fic frequencies, such noises can be attenuated before being anplified.
Furt her nor e, psrfospanee thel intakel mufflesrisvnade of e.grf sidhetic esimior a matefiar ns
the resonance space, a concave is covered by the surface of the valve

pl ate, therelhaviid tow themmal cenpushivitie s paokew oofbeenviseneavivenrnertssendaroa
According to the present invention, a wall nade of a synthetic resin

mat eri al and refiigetaniigas atshokaheng teind: alevaiedatemprratures, PBiiner PNS mayohence
space, and allows reduced heat to be received by the resonance space that

i s conbi ned wanted aseprdfgrabinisygtheticneske pdoeatgferemcgughmerals cb é2ting
section. As aresult, arise in tenperature of the admtted refrigerant gas
is 20 identify a wall made of a synthetic resin material and integrally molded with the

intake muffler 40, and a resonance space formed by the wall 41 and the valve
plate 28, respectively. The reference numerals 43, 44, and 45 designate an
outiet, a discharge orifice or a connection of the muffler 40 to the intake valve
port 29, and a communicating section or a cutout provided on the intake muffler

25 40 at the discharge orifice 44, respectively.



15 restrained to avoi d aggravati ng conpressor performance. In addition, the
resonance space can be fornmed wi thout an increase in the nunber of
conponents. According to the present invention, the cylinder head, the
intake nuffler, and the valve plate formthe resonance space. A space ot her
than 20 that in which the intake nuffler is fitted to the concave provided
in the cylinder head is covered by the sW%ace of the valve plate. As a
result, the resonance space can easily be formed without an increase in the
nunber of conponents. In addition, the resonance space having a greater

vol ume can be obtained. in d arga of, the g%!inder head, an

dim, d
Lreater aoi se-att anui fexpritien il e B50 aita ity file cOmBres30n A CRaStICtEr
t i i , th i ti ti bet th
e e R T A I RRASE L oVl TG
i nt ake _rruffler at a di schazqe ori.fice of an But.l et tgﬁreof. The gu fler
outl et incl udPrNaANGE %Rﬁcsu{ isimade &f @mgteriah bavingrlgwhgmalcondugtyitye agdat o

t hereby al | ow the c ni cating .section to be _easily fornmed w thout an

i ncrease in t'$|re}‘gl'r“lrﬂﬁfbE\(’?C%u %%@hlégﬂ‘ﬁ'! the, "'&8%? tutier de C%H?Huﬁ EQRstrHption
section is positioned nearer to a noise source or the intake valve port,
and a gredt efesiiRigs heat EatLbeing addedde reliderant aasy 13 Ahalds dp e aksarhed by
present invention, the communicating section 10 between the resonance space
and the int akBe\earopression FRambehed, rNchifornesdbe oigsonanee FPageddd Witheyte
intake nuffler at a pipe section of the outlet thereof,_and can readily be
formed wi t howtramaticailyr detsacting frem saimpresser Pedeimags: s. The nadfding effecttafe
comuni cat i ngz section is disposed in the intake nuffler at the pipe section
that is hel dtheresonaase spaee d2allewsdlae compiessos tapmit reduged Beisgt t enuat i ng
effect is achievable. According to the present invention, the comunicating
section between the SigsnHieEesopapee spacend? isinirarajiy| meldedr with dhe dpike by
both at | east one cutout disposed on the intake nuffler at the discharge
orifice o tHauifer #@tthenesamegripage 42:can readdy helfermedvitbedt amincrraserinake
muffler at the pipe 20 section of the outlet thereof. As a result, the
communi cat i ndghe avmben of gpmpeaentsy be formed without an increase in the
nunber of conponents. In addition, a configuration of the resonance space
can be sel ected wit hSincs thercutersunievided pndiael omifflendq@ pthe disgharae osfiee $dabl e

noi se-attenuating effect is attainable. o .
is positioned to oppose the valve plate 28, the communicating section 45 for

communicating the outlet 43 connected to the intake valve port 29 and the
15 resonance space 42 together can readily be formed without an increase in the
number of components. In addition, since the communicating section 45 is
disposed closer to a noise source or the intake valve port 29, a greater

noise-attenuating effect is attainable.

2 (Embodiment 3)

Fig. 4 is an exploded, perspective view, illustrating an essential
portion of a compressor according to embodiment 3. In Fig. 4, reference
numerals 28 and 46 denote a valve plate and an intake muffler, respectively.
The intake muffler 46 is a silencer that serves as a means for attenuating a

25 resonance sound in the compression chamber 26 and intake pressure pulsing



25 The present invention conprises a plurality of resonance spaces, 21
thereby providing a greater nmuffling effect. In addition, the resonance
spaces have different volunmes, and can handl e noi ses having a plurality of
frequency bands. According to the present invention, a plurality of
resonance spaces is 5 disposed symmetrically to the comunicating section.
Such a symmetrical arrangenent nmakes it possible to provide easy contro
over an acoustic node node in the entire resonance of the plurality of
resonance spaces that are conmuni cated to the comuni cating section, in

such a manner, that the node .is position on the co ni cati sectiqp at
oo e epacthdl GGt 1A GuRke nalE Pog 28 BRbAUSE o1 enaps Rl of dhes

are able to exercise a further operative noise-attenuating effect.

Accor di ng t ointake gJegdent I A{As: b Rrowds) %nq@r]qeg 6PMPERESOR REHGTMANSE thens
comuni cated to the resonance spaces has different cross-sectional assiage
areas or diffrdakemytliersigguade ffteg. sXntslisi'eain g Materd) haying @é"%-t 3onal
passage area or passage |l ength of the conmunicating section and the vol une
of the resongRedUdiyire dén eviavnaf sewvicsoyienmestudinder As refrigegant; gas
noi ses having respective frequencies can be danpened. According to the
present i Avedtmesphegsar andfelgvaled| temperatiyess RBIE PreSburvay shaceamed as
provided with a mnute oil-draining passage for 20 comunicating the
resonance spiiefetaile synthetist rasifces g’eﬂfe't%ﬁét Remerals A def8t andv4? ddeslifyi Ag
oil in the resonance space, thereby preventing the muffling capability of

t he resonancéYlsieshdgacora Isenpave dermed) imytheigyliaderuhead4&randa@ Eesodance, a

sufficient muffling ability can always be maintai ned. _
space formed by the concave 48 and the valve plate 28, respectively.

Reference numerals 50 and 52 denote an outlet of the muffler 46, which is
10 accommodated in the cylinder head 47 and which includes a pipe section 51,
and a communicating section or a hole provided in the pipe section 51,
respectively.
A description will now be made as to how the compressor as
constructed above operates. According to embodiment 3, part of the intake
15 muffler 46 is placed in the concave 48, while being positioned to face a surface
of the valve plate 28 opposite to the cylinder head 47. As a result, respective
walis of the valve plate 28, intake muffler 46, and cylinder head 47 are possible
to easily form the resonance space 49 without an increase in the number of
components. In addition, it is possible to make the best use of a limited space
20 of the cylinder head 47, thereby providing the resonance space 49 having a
large volume. As a result, a greater muffling effect is achievable.
The hole provided in the intake muffler 46 at the pipe section 51 is
opened to the resonance space 49. As a result, the communicating section 52
for communicating the outlet 50 connected to the intake valve port 29 and the

25 resonance space 49 together can readily be formed without an increase in the



22 CLAIMS 1. A hernetic conpressor conprising: a hernetic vessel; a
conpression elenent placed in the hernetic vessel; a cylinder block
including a 5 cylinder that forns the conpression elenent; a valve plate
including an intake valve port, the valve plate being disposed on the
cylinder at an opening end of the cylinder; a cylinder head secured to the
val ve plate opposite to the cylinder; an X4take nuffler having an outl et
positioned in the cylinder head, and further having a discharge orifice

| ocated at a distal end of the outlet and opened to the 10 intake val ve

port; a concave provided in the | i,nder head;, a resonance space for by
Phe concave. BUTF QGRS e 2RGESR: SRES thé sy o Bhgd sis Secton 81
commruni cating section for communicating,the . outl et and the resonance_ space
Cogetner - 1075 RlaH Asolete e S Brovked, e poraunicAinG SR, H2¢ Re
resonance space is forned by a wall. which is nmade of a synthetic resin

mat eri al , ancf?%{?@ﬁ'ﬁeéa %W@ZJP&PI%C Iad’bl?v\ﬁb%n the intake nuffler at the
outlet of the intake nuffler. 3. A hernetic conpressor as defined in claim
1, wherein the resonance space 20 is forned by the concave provided in the
cylinder head, an external wall of the intake nuffler at the outlet placed

in the coﬁca\fg,mb&‘i’ﬂn?'ﬁi'é‘)val ve plate. 4. A hernetic conpressor as defined in
any one of clainms 1, 2, and 3, wherein the connunicating section is forned
by at |east one cut ofiig-ppAvis Y expladed, persprdiive viaw lillustrating an @ssentialge

orifice of the intake nmuffler. 23 5. A hernetic conpressor as defined in
any one of clrgriign of a compessor \arspeding ttacembadimantA.i nfis B iigrp ipartallyned

by at | east one hole provided in the intake nuffler at a pipe section of
the outl et ofeniaiged nilyrsakien fofefigs 5A.  Fig. 7 is a graph, illustrating noise

characteristics of the compressor according to embodiment 4.  In Figs. 5A and
10 5B, reference numerals 28, 29, and 53 denote a valve plate, an intake valve port,
and an intake muffler, respectively. The intake muffler 563 is a silencer that
functions as a means for dampening a resonance sound in the compression
chamber 26 and intake pressure pulsing that occurs at the intake vale port 29
because of the opening/closing of the intake reed. In order to provide
15 enhanced compressor performance, the intake muffler is made of, e.g.,
synthetic resin or a material having low thermal conductivity. In view of
service environments under a refrigerant gas atmosphere and elevated
temperatures, PBT or PPS may be named as preferable synthetic resin.
Reference numerals 54 and 55 identify walls made of a synthetic resin material
20 and integrally molded with the intake muffler 53, and a plurality of resonance
spaces formed by the walls 54 and the valve plate 28, respectively. Reference
numerals 56 and 57 denote an outlet and a discharge orifice formed in the outlet
57 at a distal end thereof, respectively. The discharge orifice 57 is a
connection to the intake valve port 29. Reference numerais 58, 59 denote a

25  pipe section of the outlet 56, and a communicating section or a cutout provided



6. A hernetic conpressor as defined in any one of clainms 1, 2, and 3,
wherein the communi cating section is formed by both at | east one cutout

di sposed on the intake nuffler at the discharge orifice of the intake

miuf fl er and at | east one hole provided in the intake nuffler at a pipe
section of the outlet of the intake 10 nuffler. 7. A hernetic conpressor as
defined in any one of clainms 1-6, conprisifhg: a plurality of the resonance
spaces. 15 8. A hernetic conpressor as defined in claim7, wherein the
resonance spaces are disposed symretrically to the conmmuni cating section.

9. A hernetic¢ conpressor as defined.in claim 7, wherein a plurality of the
communi cat i ngn §|&nﬁ1tﬁ%mﬂ§rédq atthesdischaraaqrfise &t fog cogynuicating e pullelage
20 areas and di fferent passage |engths. 10. A hernetic conpressor as
defined in amp eannested:iodnggntake v it ZOand the wspnanes aAPake padeggtbef.or
comuni cating the resonance space and the hernetic vessel together. 25

. A2. AE. AE. A2 Tegpectivaly. AiReferenceaumeral 806 hidentiy agtormmynigating saotion opa. A" |
#56| 50@BcA A : : , .

| }xsni d_Z] calelg peqvidgccis the) intake dneffipt 8P aljtha rirg sagtion 28 fergamimicadinga) ca
] ca] ca]ca] ca] ca] ca] c<a]ca]ca]cal]cRa! 6G g G&( 10t KXC! ~##
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15 section 59 (cutout) provided on the intake muffler 53 at the discharge orifice 57

is positioned to face the valve plate 28, while the communicating section 60
(hole) provided in the muffler 53 at the pipe section 58 is opened to the
resonance spaces 55. As a result, the outlet 56 connected to the intake valve
port 29 and the resonance spaces 55 can readily be communicated together
20 without an increase in the number of components.  Since the communicating
section 59 is positioned nearer to a noise source or the intake valve port 29, a
greater noise-attenuating effect is achievable. In addition, since the
communicating section 60 is provided in the muffler 53 at the simply shaped
pipe section 58 that is held in a stable acoustic mode, a stable noise-attenuating

25  effect is attainable.
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symmetrically to the communicating sections 59 and 60, it is possible to provide
easy control over an acoustic mode node in the whole resonance of the plurality
of resonance spaces 55 that are communicated to the communicating sections

5 59 and 60, in such a manner that the node is positioned on the communicating
sections 59, 60 at which space distances are centered. As a result, the
resonance spaces 55 provide a further operative noise-attenuating effect.

The oil-draining passages 63 having minute cross-sectional areas are
provided in part of the walls 54 for communicating the resonance spaces 55 and

10 the concave 62 together. This construction avoids accumulating in the
resonance spaces 55 through communicating sections 59, 60 a minute amount
of atomized refrigerator oil 12 that is contained in the refrigerant gas 13 admitted
into the compressor, and thus prevents the resonance spaces 55 from be
blocked by the refrigerator oil 12. As a result, a sufficient muffling capability

15 can be maintained.

Another operation according to embodiment 4 is that embodiment 4
can act as an expansion type of a silencer to cope with noises having
frequencies other than resonance frequencies of the resonance spaces 55.
More specifically, since the resonance spaces 55 are communicated to the

2 outside of the resonance spaces 55 through the oil-draining passages 63, part
of acoustic pressure occurring adjacent to the intake valve port 29 is
suppressed at the communicating sections 59, 60, and is then expanded at the
resonance spaces 55. The expanded acoustic pressure is then re-suppressed
at the oil-draining passages 63 before being released into the outside of the

25 resonance spaces 55. Since the acoustic pressure experiences multi-stage
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109& () -t 10(@&&6 pressure occurring adjacent to the intake valve port 29 is attenuated
through a primary passage or the intake muffler 53 before being released into
5 the outside. At that time, since the acoustic pressure entering the intake
muffler 53 is reduced when compared with cases where no acoustic pressure is
released through the oil-draining passages 63, reduced acoustic pressure is
released through the intake muffler 53. As a result, the compressor is able to
emit small noise.
10 Fig. 7 is a graph, illustrating noise characteristics of the compressor
according to embodiment 4 as illustrated in Fig. 5A. The compressor

according to embodiment 4 provides distinct effects when compared with

compressors not employing the present embodiment.

15 (Embodiment 5)

Fig. 6 is an exploded, perspective view, illustrating an essential
portion of a compressor according to embodiment 5. In Fig. 6, reference
numerals 28, 29, and 64 denote a valve plate, an intake valve port, and an
intake muffler, respectively. The muffler 64 is a silencer that acts as a means

20 for attenuating a resonance sound in the compression chamber 26 and intake
pressure pulsing that occurs at the intake vale port 29 because of the
opening/closing of the intake reed. In order to provide enhanced compressor
performance, the intake muffler 64 is made of, e.g., synthetic resin or a material
having low thermal conductivity. In view of service environments under a

25  refrigerant gas atmosphere and elevated temperatures, PBT or PPS may be
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10%& () 10%onsidered as preferable synthetic resin. Reference numerals 65 and 66

denote a plurality of resonance spaces and a plurality of communicating
sections for communicating the intake valve port 29 and the resonance spaces
65 together, respectively.

5 A description will now be made as to how the compressor as
constructed above operates. According to embodiment 5, the plurality of
resonance spaces 65 provides a greater muffling effect.  In addition, when the
communicating sections 66 have the same passage cross-sectional area and
passage length, then a resonance frequency reduces with an increase in

10 volume of the resonance space 65, and vice versa. Therefore, the use of the
resonance spaces 65 having different volumes makes it possible to handle
noises having several frequency bands.

When the communicating sections 66 communicated to the
resonance spaces 65 have different cross-sectional passage areas or different

15 passage lengths and the resonance spaces 65 have the same volume, then the
resonance frequency increases with an increase in cross-sectional area of the
communicating section 66, but decreases with a decrease therein. In addition,
the resonance frequency decreases with an increase in passage length, but
increases with a decrease therein. Thus, a combination of the cross-sectional

20 passage area or passage length of the communicating section 66 and the
volume of the resonance space 65 determines the resonance frequency,
thereby making it feasible to dampen noises having respective frequencies.

As a result, noises having several frequency bands can be handled.

25 INDUSTRIAL APPLICABILITY
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resonance space is disposed adjacent to the intake valve port that is nearer to a
noise source, thereby making it feasible to attenuate noise more effectively than
the muffling functions of the intake muffler do. In addition, although the
5 acoustic characteristics of the intake muffler amplify noises having specific
frequencies, such noises can be attenuated before being ampilified.
Furthermore, since the valve plate provides a surface of a wall that forms the
resonance space, a concave is covered by the surface of the valve plate,
thereby allowing the resonance space to be formed with ease.

10 According to the present invention, a wall made of a synthetic resin
material and integrally molded with the intake muffler forms the resonance
space, and allows reduced heat to be received by the resonance space that is
combined with a refrigerant gas intake passage through the communicating
section. As a result, a rise in temperature of the admitted refrigerant gas is

15 restrained to avoid aggravating compressor performance. In addition, the
resonance space can be formed without an increase in the number of
components.

According to the present invention, the cylinder head, the intake
muffler, and the valve plate form the resonance space. A space other than

20 that in which the intake muffler is fitted to the concave provided in the cylinder
head is covered by the surface of the valve plate. As a result, the resonance
space can easily be formed without an increase in the number of components.
In addition, the resonance space having a greater volume can be obtained in a
limited area of the cylinder head, and a greater noise-attenuating effect is

25 achievable.
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O between t e resonan e sf ace and the m(t;ke valv (rl is formed by at least

one cutout disposed on the intake muffler at a discharge orifice of an outlet
thereof. The muffler outlet including the cutout is covered by the surface of the

5 valve plate, thereby allowing the communicating section to be easily formed
without an increase in the number of components. In addition, the
communicating section is positioned nearer to a noise source or the intake valve
port, and a greater noise-attenuating effect is provided.

According to the present invention, the communicating section

10 between the resonance space and the intake valve port is formed by at lease
one hole provided in the intake muffler at a pipe section of the outlet thereof,
and can readily be formed without an increase in the number of components.
In addition, the communicating section is disposed in the intake muffler at the
pipe section that is held in a stable acoustic mode, and a stable

15 noise-attenuating effect is achievable.

According to the present invention, the communicating section
between the resonance space and the intake valve port is formed by both at
least one cutout disposed on the intake muffler at the discharge orifice of the
outlet thereof and at least one hole provided in the intake muffler at the pipe

2 section of the outlet thereof. As a result, the communicating section can
readily be formed without an increase in the number of components. In
addition, a configuration of the resonance space can be selected with a wider
amount of freedom. Further, a great and stable noise-attenuating effect is
attainable.

25 The present invention comprises a plurality of resonance spaces,
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5 disposed symmetrically to the communicating section. Such a symmetrical
arrangement makes it possible to provide easy control over an acoustic mode
node in the entire resonance of the plurality of resonance spaces that are
communicated to the communicating section, in such a manner that the node is
positioned on the communicating section at which a space distance is centered.
10 As a result, the resonance spaces are able to exercise a further operative
noise-attenuating effect.

According to the present invention, a plurality of communicating
sections communicated to the resonance spaces has different cross-sectional
passage areas or different passage lengths. A combination of the

15 cross-sectional passage area or passage length of the communicating section
and the volume of the resonance space determines a resonance frequency.
As a result, noises having respective frequencies can be dampened.

According to the present invention, part of a wall that forms the

resonance space is provided with a minute oil-draining passage for
20 communicating the resonance space and a hermetic vessel together in order to
avoid lodging oil in the resonance space, thereby preventing the muffling

capability of the resonance space from being reduced by oil accumulation. As

a result, a sufficient muffling ability can always be maintained.
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1. A hermetic compressor comprising: a hermetic vessel, a
compression element placed in the hermetic vessel; a cylinder block including a

5 cylinder that forms the compression element; a valve plate including an intake
valve port, the valve plate being disposed on the cylinder at an opening end of
the cylinder; a cylinder head secured to the valve plate opposite to the cylinder;
an intake muffler having an outlet positioned in the cylinder head, and further
having a discharge orifice located at a distal end of the outlet and opened to the
10 intake valve port; a concave provided in the cylinder head; a resonance space

formed by the concave being covered by the valve plate; and an elongated
communicating section for communicating the outlet and the resonance space

together.

15 2. A hermetic compressor as defined in claim 1, wherein the resonance space
is formed by a wall which is made of a synthetic resin material, and which is

integrally molded with the intake muffler at the outlet of the intake muffler.

3. A hermetic compressor as defined in claim 1, wherein the resonance space
2 is formed by the concave provided in the cylinder head, an external wall of the

intake muffler at the outlet placed in the concave, and the valve plate.

4. A hermetic compressor as defined in any one of claims 1, 2, and 3, wherein
the communicating section is formed by at least one cutout provided on the

25 intake muffler at the discharge orifice of the intake muffler.
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5. A hermetic compressor as defined in any one of claims 1, 2, and 3, wherein
the communicating section is formed by at least one hole provided in the intake

muffler at a pipe section of the outlet of the intake muffler.

5
6. A hermetic compressor as defined in any one of claims 1, 2, and 3, wherein
the communicating section is formed by both at least one cutout disposed on
the intake muffler at the discharge orifice of the intake muffler and at least one
hole provided in the intake muffler at a pipe section of the outlet of the intake
10 muffler.

7. A hermetic compressor as defined in any one of claims 1-6, comprising:

a plurality of the resonance spaces.

15 8. A hermetic compressor as defined in claim 7, wherein the resonance

spaces are disposed symmetrically to the communicating section.

9. A hermetic compressor as defined in claim 7, wherein a plurality of the
communicating sections has either one of different cross-sectional passage

20 areas and different passage lengths.

10. A hermetic compressor as defined in any one of claims 1-9, comprising:
an oil draining-passage for communicating the resonance space and the

hermetic vessel together.



