:[\]"e3eeel"| 6T Suction nuffler and hermetic conpressor TECHNI CAL FI ELD The
present invention relates to a hernetic conpressor (hereinafter referred to

as a conpressor) for use with electric refrigerators, air c [ nd
the like, and nore particularly to a suction nuffler incl ud%ﬂ@m‘ﬂmmm%ﬂmm
conpressor. BACKGROUND ART The principle of refrigeration i

refrigerators, air conditioners and thellike is described bel ow*s?F®fly. A
conpressor is used to conpress a refrigerant gas to raise its pressure. The
hi gh- pressure refri gewdtigamuEslepdmil hamheltiquednipresséen the | i quefied
gas vaporizes in an evaporator, the gas extracts vaporization heat fromthe

air inside a refrigerator or a room The evaporated refrigerant gas is
returned to the conpressor. The above-nentioned operation is repeated,

t her eby I,f%@ﬁ' erature of the air inside the refrigerator or the
room In e %?%%%E?E?%\r/rgnti on, the above-nentioned change of the

refrigerant frombelndsdhs il df 201 LhEs (R fenM e chRbueskBg Lo the

conpressor is r 0 as a refrigeration cycle . Refrigerants based on
hydr of | uorocarbon_( HFC) _or_ hyd rbo Ok ] i SHA4e are
used as rEReTgLRahter .I)elfr?rrr efﬁé)%%egr%r{p]{gf%e%oﬁrg?#?ggjg%ts have been 2
used frequently instead qf chl | uor ocar - ed I ants that have
been prohfefFridepRtetRe aSH’e?o’ag%ﬂ’?ﬁefﬁe@néggﬁgﬁai}fér Eg{irﬁd%g%ti cular, the
HC- based refrigerants do not significantl ause. th r ffect,
wher eby t PRTEieudRr iR o et @‘FF?—S@F a%tcg]"‘}%daﬁ'ggﬂ%ng §ﬁ§§§§? Sgbr event

gl obal warm ng. The conpressor disclosed in Japanese Patent Publication No.
Hei 3-45212 for exanple is known as a conventional conpressor. This
conpressor is hereinafter referred to as the conpressor of conventional
exanpl e 1BAEGKGROBNDART sectional plan view showing the inside of the
conpressor of the conventional exanple 1. A hernetic shell 1 is
substantial |y cyrherpripeiiplemf refrdggratden in gdgetyiefRfrigrTatoRRi ght

The upper face and the | ower face of the hernmetic shell 1 are sealed to
make its ampetonditioners and the like is described below briefly.

compressor is used to compress a refrigerant gas to raise its
pre.ssure. The high-pressure refrigerant gas 1is cooled and_
liquefied. When the liquefied gas vaporizes in an evaporator,
the éas extracts vaporization heat from the air inside a
refrigerator or a room. The evaporated refrigerant gas is
returned to the compressor. The above-mentioned operation 1s
repeated, thereby lowering the temperature of the air inside the
refrigerator or the room. In the present invention, the
above-mentioned change of the refrigerant from being discharged
from the compressor to returning to the compressor is referred to
as a refrigeration cycle.

Refrigerants based on hydrofluorocarbon (HFC) or
hydrocarbon (HC) not including chlorine are used as

refrigerants. In recent years, these refrigerants have been

Tt
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space hernetic. A known conpressing nechanism 2, an electric notor 3 and a
suction nuffler 18 are accommodated inside the hernetic shell 1. The
electric notor 3 is elastically supported by springs on three snubbers 13
di sposed at the bottomof the inside of the hernmetic shell 1. Furthernore,
the electric notor 3 is installed so that its shaft becones substantially
coaxial with the hernetic shell 1. TheZlectric notor 3 is electrically
connected to an external power supply via a term nal connector 11. The
conpr essiuggedELéquiently insteadses chloddfildrrrobarbmn-bagedt on 5 and a crank
portion 12 , and is disposed on the electric notor 3 . The crank portion 12
i s conneglegeilgerbn® sUPREt RRvé Péeh lpraHiaf it e bebaust atidy eseiroy the The
piston 5 reciprocates inside the cylinder 4 in the horizontal direction by

virtue obpzbhe igyefy' Re p&FEEc@iat Nen BELbhSedRieFriFdratitsabimst via the
crank portion 12. The space inside the cylinder 4 through which the piston
5 recipr i I e } pl at e
o t hor eby e IFAeRnT 1T ERutY ratathaholRl X td T nSpBy TR sl IR IS,
refriger . te ' Vi | ' val ve for
supplyingﬁéﬁggﬁﬁﬁ$?€5¥§%¥§%g%%fh gs?ﬁéﬂégﬁ%ggggﬁ%#HGﬁgigg%bgg suction, and
a di scharw%ﬁ_ val ve for discharging the refrigerant gas fromthe conpression
chanber . BdL9/a) ves are not shown in FIG 8. A cylinder head 7 is

di sposed outside the conpressi.on chanher, with the val ve te hel d

t her ebet ween . Khﬁi%r%sesﬂfﬂ ng°ﬁggc{fhH@PFQ&*??W&\“Eylﬁ)’ilbﬁ&é’la%ﬂ'@éld 7 so
that the refrigerant gas can be discharged fromthe inside of the cylinder
head 7 ta‘q'hléeglﬁ‘s"i% forRxam i LA A RGHE RS12 CORVERE1GPREr hand, the
suction nmuffler 18 is connected to the outside space_18b of the conpression
chanber . compresssirie Bhis KOMpresser hefrainpd ter peicraed ta 8 Weavity
comuni cating fromthe outside space 18b of the conpression chanber to the
sucti on comPreEseIoPf qenvantlianalgramplells. Fhe. SudsivAerhfiepaldlan

di sposed opposite to the opening end 9a of a suction pipe 9 with a

pr edet er vilesdsdowingdhe hosdetafoshe qIRpxesstnefpipe conventdgpgili es t he
refrigerant gas by suction fromthe outside to the inside of the hernetic
shel | 1. elampden¥enti onal hernetic conpressor having the above-nentioned
structure operates as described below thereby to raise the pressure of the
refrigerant gasAdiekmietisaighellt hdshsgibs partsial by oyflingeraatl ,gasd tidsan
external refrigeration cycle. Wien the electric notor 3 is driven, the

pi ston 5 dianed@mL oGy sgude tdeteyhegiet . 4Thy dpperrfaek smd then 12. The
space inside the conpression chanber is changed periodically in accordance
Wi th the 1R&MEQEEIIOBhe HErn¥teEs 8he10f1 bhe s641édeoanikgaxs Dahde t he
conpressi on chanber | owers while the space inside the conpression chanber

i ncrease%ém%e hBkRetife, Al REowh donfites 1Ml fieBRANSSAV Anisledignrs by the

pressure difference between the pressure at the outside space 18b of the

conpr eSSinﬁﬂ:dih?'HQfH afk ¢ 16h RLEEIIE1 8 RHlelSctHiincQAPE & IisAeChREDEr T her eby
to suck the refrigerant gas frominside the suction nmuffler 18. On the

ot her har}%n&e@\e’\iﬁ%gg?%rf of the refrigerant gas inside the conpression

chanber rises € ‘space inside the conpression chanber decreases. At

i f1erence botwhls Thaoe hE miRet 12 STRHE do) Py GRORRE R bR R S cure

5" i SchdPyBRZPP SR T o i L AT phe S L T3 1l pegha™ 00

the o scREretAehebt g PErREERTS e FALSTRBLRI B dea s BRRA TPt o

SAERE I MR LT R S e S
shell 1. The electric motor 3 is electrically connected to an

external power supply via a terminal connector 11.

The compressing mechanism 2 comprises a cylinder 4, a



cycle. The refrigerant gas flowi ng fromthe |ow pressure side of the
refrigeration cycle passes through the suction pipe 9 and is supplied from
t he opening end 9a thereof to the hernetic shell 1. The refrigerant gas
supplied fromthe opening end 9a al nost directly enters the suction inlet
18a of the suction nuffler 18. By periodically repeating the

above- menti oned operation, the conpresdor of the conventional exanple 1
continuously supplies the high-pressure refrigerant gas to the

refri ger pis@oncy @nd a Eranknpertspade i andhes Héspesed aahthe electsianl ed from
outside . Therefore, noise caused by the electric notor 3 , the conpressing

mechani sghok 3 NeThefdr4ii portdan H2ialseconiéot éd e oCt® uppeiroand kefrbre and
the like is unlikely to |l eak outside. Furthernore, the hernetic shell 1

prevent s ghylpti &é\tth@nepéétfié fotd 89 WheOpOENG YaEiPrScROss oI dd the

el ectric notor and the conpressing mechanism 2 from scattering outside.

|0 addi tiRg of En ik TPLh Gralhbl1dont 81 G AR dHPEY CAlRly Gt the bottom

3
of its inner space to prevent t eakl ng outside. The suction

muf f Ier ggﬁﬁxgga £0- 88 Lential %Mtﬁ;a%ﬁaésgﬁg -GnlhgPrSRSAG ERLIddanaNt Oas

fl ow suck conmpr ession ¢ rigerant gas supplied into
t he suction f f advanc ro t | t

nuf f | er ?gr 1§ %gesﬁﬁ?%ed?ffg% ﬁggmﬁ' 6 sip)é‘:ce %E?% W#f??lz:'ﬂc%olngpesm on
chanber insi de the I nd nt.o t n e of
the cavi PySitRE A& rIQE@t e&'nil @I}leggqiqg g%éi’ ‘QS%‘? BIESPPI cPent ly
decr ease the speed of the refrigerant gas flow while t refri erant gas
passes . apgra Fedivis rlated EGEFFgﬁ trﬂJFPg@ra fgmﬁﬁﬁsﬁgﬁg %‘éﬁ"‘ltﬁqé O%kal I's ( not

shown in FIG 8 ) so that the cavit
shown) for compressing a refrigerant gas. The valve plate 6 is

provided with a suction valve for supplying the refrigerant gas
into the compression chamber by suction, and a discharge valve
for discﬁarging the reffigerant gas from the compression
chamber. These valves are not shown in FIG. 8. A cylinder head 7
is disposed outside the compression chamber, with the valve plate
6 held therebetween. A discharge pipe 10 1s connected to the
cylinder head 7 so that the refrigerant gas can be discharged
from the inside of the cylinder head 7 to the outside of the
hermetic shell 1.

On the other hand, the suction muffler 18 is connected to
the outside space 18b of the compression chamber. .The inside of
the suction muffler 18 is provided with a cavity communicating
from the outside space 18b of the compression chamber to the
suction inlet 18a of the suction muffler 18. The suction inlet
18a is disposed opposite to the opening end 9a of a suction pipe 9

with a predetermined distance therebetween. The suction pipe 9



inside the suction nuffler 18 is partitioned into several chanbers by the
partition walls . In this case, the refrigerant gas flow snakes through
the, chanbers inside the suction nuffler 18 in sequence, whereby the speed
of the flowis lowered. This lowers the | evel of the noise caused by the
refrigerant gas flowin the vicinity of the outside space 18b of the
conpressi on chanber. As described bel ow, the suction nuffler 18 al so
operates to separate mst-like lubrication oil included in the refrigerant
gas i nsi seppidesuthe mefmigeirantigasdy auctior fingy thaqufisise tedit be
sucked into the conpression chanber. Wen the refrigerant gas is sucked

i nt o t he insddecnf ramefl hermd8ic¢ mh@ighlt he suction inlet 18a, |ubrication oi
floating in mst in the space inside the hernetic shell 1 is also sucked
together with tbre nveddiiviialghermetictdumpresisdn kavingritoati on oil is
directly sucked into the conpression chanber, the lubrication oil may
attach t @pohd-fenitiionedos Veuef utd o pératitd §8 as¥ctabddBeeby tirRiIbyotat i ng
their functions. Furthernore, if the lubrication oil is discharged to the

refrigeraljjon eyg!HtddH0be the EBErdhaehat HaPhRa tl&supggylﬂmi cation oi |

may attach to various portions in therefrigeration cyc t her eby

deteriorati hg r ' @r(]é%b [ r&d d 1Rl 31 1Qyh cycl e.
However , %tsil C@%@%gﬁ?g\/#?ﬁf%%?@%\?t e Ehéﬂg%&ﬁ%‘??}eﬁ 18%% pa?jt?)i tioned into
t he plural clhanbers as descri bed above, the refrigerant gas fl ow snakes

t hr ough € anbers. At this time, the lubrication oil included in the
refrigerant gas_|s t to collid i C l4S. partitioning
the cavity insi HéePﬁ%%ﬁgFFgﬁiﬁuf?%’% ngg‘%gﬁ%g&%éﬂp&%fﬁo\@g% iio%n oil is
general |y heavier than t refrigerant g coghe Lubrication.qgil attached
Po the wecd BRORISY T BERTS O P ELABC RN FREPEP T QAP ot ifr | or
18, and is discharged froma small hqgle ( not shown rovided.at 1he

bott om p(ﬁRinﬁliBPiaﬂét&uEf’WBﬁeﬁﬁFPPeﬁhé’fﬁaqq)gf’ff%‘arﬂﬂq‘i)ﬁgb' °Fﬁgaﬁ'ﬁ¥iiﬁ' of the
hermetic shell 1. As described above, the suction nuffler 18 is nmade

i nt ended aasoudanas whthytheEpedBEOCAELQBee IS PERESHER AfgERANt gas passi ng

through the inside thereof and to separate the mst-like lubrication oil
i ncl uded nefnigenasnt ggerinaidmihe compression chamber lowers while the

space inside the compression chamber increases. At this time,
the suction valve (not shown) is opened by the pressure
difference between the pressure at the outside space 18b of the
compression chamber and the pressure inside the compression
chamber thereby to suck the refrigerant gas from inside the
suction muffler 18. On the other hand, the pressure of the
fefrigerant gas inside the compression chamber rises while the
space inside the compression chamber decreases. At this time,
the discharge valve (not shown) is opened by the pressure
difference between the pressure inside the cylinder head 7 and
the pressure inside the compression chamber, whereby the
high-pressure refrigerant gas is discharged from the compression

chamber into the cylinder head 7. The high-pressure



Accordingly, the suction nmuffler 18 generally has a conplicated shape. 'In
addition, the suction muffler 18 is also nmade intended that the high heat
of the electric notor 3 is unlikely to be transferred to the refrigerant
gas before it is sucked. If the tenperature of the refrigerant gas rises
before it is sucked, the density of thg refrigerant gas lowers. If this
occurs, the 8 pressure of the refrigérant gas pressurized inside the
conpressi on chanmber may not reach a predeterm ned |level. To prevent this
pr obl em riefrigerandsgas \Llnsddeobhe atadndesr haadcbpdasesvihsough the sucti on
nmuf fl er 18. For this reason, the suction nmuffler 18 is generally nmade of a
t her nopl ddisichaxget pipe A 0r asdrlshdisahanggd tfothalhigh \pressimavstiderofl
conductivity. Furthernore, the suction muffler 18 is forned by joining

pl ural campl tebtegesit Uoh Wydllepoutsnds.tHd Ferfet ScahilspeciThechvghw
showi ng the conventional suction nuffler 18 fornmed as descri bed above, and

FIG 10 ipredaudePbpded PEEEPEELANE gdsL Vst IWidd infths heviriigerkt®onl0 ( the
suction nuffler 18 conprises two portions 181 and 182. The portions 181 and

182 are %?gief.or"ﬁ-ﬂeQEfi‘ibBEEHan?éEil%wi‘APth&ﬂn EheChbw- Prres S LE kAR
mol di ng. clearly shown in FI 9 and FI'G 10, the joining face 18c of

|52, "Bot 15 Fio st Al Gt ddnise rhb bt BBe kSR PSS Y el
ul t 1 asoniy uehdl g (g, bhLIGRGIN o WERE 09nRRSORAED AL S0 O R311

describe& 3 |sfa magni verdlca sectiona V|em13 omnngfthe
e o 18 18d. P

& ' Sl G5Bl el ket o B A 0

2 ter wolEes R Sebors P sReeAREAn 1St THe FRFRSSuShdr mbgietnd. T

joining face 18c_has_a projection 189, and the joinjng face 18d _has a

Lr oove 18, BERLOALGA K ¥ e BsR LARG KIF SRSHAARGLFASH PAERRE LGN (48 hat of
the projection 18g. The projection 18g is fitted in the groove 18h. As

i ndi cat eFoBPREsE X pH i esreRKenrhlipRal RKaAMRLY 1gfonyiguonsly s¥BPhdePorce i s
applied vertically to the joining faces 18c and 18d from fl anges 18e and "
18f di spddedhbghtpressure glefadagraniegasitn hherzafnligeaatdnn ¢ggle. _
respectively. In the condition wherein the joining faces 18c and 18d nake
contact with ea®hedinnar apaheukn theshermetic ghellyl thsasealed fxom i s
transmtted to the vicinity of the tip 18i of the projection 18g. Then, as
i ndi cat edubsiides dfhewestatownolset taupad by the elefctEFie métorthethep 18i of
the projection 189 and the bottom 18 j of the groove 18h vibrate and

r epeat edlcompalessdagmméthantsm @, hthe rEfirs dJeamrst gad swmikesl Lheortdss ns in the
vicinities of the tip 18i of the projection 18g and the bottom 18 j of the
groove l1%¥ompHesdioachanbée and th8d ikd Laanliikelay €oi Kealt oppeddehen t he gap
bet ween the projection 18g and the groove 18h is conpletely filled with a
mel ted r guirth¥mord)ethe Heamarliiceghesilnpt8irefiesi Midriiksatiisorsbawn in the
part ( ¢ ) of FIG 11, thereby securing the projection 18g to the groove

18h. In Uﬂrﬁ:dﬂ%&@in@‘@hﬁ@ﬁ%ﬁ@h‘é 821618 Pt s beitHeleloce2eb ity 3 The

conpressor disclosed in the Japanese Lai d-open Patent Application No. He

10- 252653 St Rb TonA¥E 13%Y e ERAN £5hI 08 Bbm SUHY 53513 SutbeagNt iy om the
conventional exanpl'e 1. This conpressor is hereinafter referred to as the

Comressghfgfttiﬁmvwég\g@e twﬂéfl%- sEb,@eéquﬁéabfseskeaﬁlo | 3R tiew

showi ng e i nsi e conpressor o conventional exanple 2.

Just as ib%tltt%ﬁ\ SEi%sognégﬁp #%%egamecﬁ?gg}#ﬁ%brm gQ?kgﬂ SESSde Of the

conventi ona exanpl e | Ses a onpr essi ng

e e arfle iR MUEFIEE b BREVRL' €5 6t RGRkEhd 04 audBBy™' ' ©

shell 1. The ba

a high-speed refrigerant gas £flow sucked into the compression
chamber. The refrigerant gas supplied into the suction muffler

18 advances through the cavity inside the suction muffler 18, and



conventional exanple 2 is conpletely the sane as that of the conventi onal
exanple 1. The sane conponents are accordingly represented by the sane
reference signs and their descriptions are omtted. The conventi onal
exanple 2 differs fromthe conventional exanple 1 in the follow ng points:
a) the conpressing nmechanism?2 is dispgsed under the electric notor 3, b)
the suction inlet 8a of the suction nmuffler 8 is connected to the opening
end 9a of the suction pipe 9, and c ) as the nost inportant difference,
the joi niaguckast fopmithe ousside space débofthegempresalan ahRmieamnt

method. FIG 14 is a perspective view show ng the suction nuffler 8 , and
FI G . 15 insadeett® ogédngerspdatiovthe icompriesisdon chawbehownThe stiape 15, the
suction nuffler 8 conprises two portions 81 and 82 . The portions 81 and 82
ar e eachofoftie daby tiyni et de theosud tijom nulfélexpl 8 dis desyatdetd asrtesi n. As
clearly shown in FIGs.14 and 15) the joining face 8c of the portion 81 is
made congagkivhbhtlieiddrdrsy thacspded of tihe redriiigeradd gas flow whslet 0 the
conventional exanple 1 ( in the conventional exanple 2 , the joining faces

8c and 8g¢narfet X Jchi® gadpadsde! PyrVéhiniloN thel slicion mhEchert g case
of the conventional exanple 2 , the shapes of the joining faces 8c and 8d

each havg, ér"i?a\;é) BB t1tTbE WL (RoTReRbih eﬂ Y&t 85 ao SRGEItHALayL Y showi ng
the vicinities o the j ol ni ng faces 8c and 8d in accordance with one form

Part s (alnggqe( %ghcgg tlréei ﬁqgﬁe(&f 158 delidtqPortion at the

time during at t tlne ng respectlve . In this

e ﬁ%&ﬁ?#%ﬁﬁ%@%@@%ﬁﬁn 9%%&%2 s (e AP el el o
8

G ke oyt L e AT COER T fﬂ%sactiwﬁﬁgi,eg?;f i
f d d d h

et ot ne aal e Col el B i g g S0

friction_heat is generated. ThIS friction heat start msltlggar EE ortions
81 and 82oWeds Ehe devrd: ob Hhespoise Faunad by e ﬁef’f geyprpt A3HAPY st opped
when predeterm ned heights of the portions 81 and 82 are nelted in the.
verti cal 18 ke vicdnityof fbe %Fhfﬁgefsét?é%e 8Bb afuthe comrreftd W portion 8L
of the joint portion then becones cool and solidifies as shown in the part
( ti ) ofhmmberi6 . As a result , the portions 81 and 82 are joined to each
other. Inthis form the joining faces 8c and 8d are nelted on the whol e,

t her eby obt ai ni hg desgirikeldibeyowt ridegsnct lonawafifleshl8ilen RPPTRAAE, t he
nmelted portion is apt to be squeezed out of the joining faces 8c and 8d at
t he ti netof sepdrhtemistidikleGuiiricathommwdil fnetiudedtinchhesecti onal view
showing the vicinities of the joining faces 8c and 8d in accordance wth

t he ot herefetigerBattgag dnsidebthambctdonohuft Gett 1 8s8ovkHdtethendi ti ons of
the joint portion at the time before welding, at the tinme during welding
and at thabriicatabhesilvelatinod be Juskied/thio the tbmpréssipntdmambErer j oi ni ng
face 8c is provided with a projection 8g, and the |lower joining face 8d is
pr ovi dedywehht lfe FHeFPiGeFanti§as HaButRel o itathe (dctAforFhGEETermressi ng
force is applied to both the flanges 8e and 8f so that the tip 81 of the

proj ecti @Rrdghbkies sudtiant 1N &8 118 babt0saB1ibn &1l BeogtonyaBiistn this
condi ti on, the upper portion 81 is vi br at ed agai nst the lower portion 82 in

parall el ﬂhefsp%deomgmeft@feeﬁeﬁﬁeeﬂé sHbias1iiwheabeshdwed Rogathews in the
part ( b G .17 The wi dth of the groove 8h is nade | arger than that

of the p%ﬁ’tﬁqﬁgr}e%‘ii%ﬁalﬂ% Gap! | Ti¢den Ohalhe 14k BibPicat £5n d1MEyl t . the
tip 81 of the

directly sucked into the compression chamber, the lubrication

oil may attach to the suction valve or the discharge valve,

thereby deteriorating their functions. Furthermore, 1f the

lubrication oil is discharged to the refrigeration cycle through



projection 8g are rubbed with the bottom8 j of the groove 8h, thereby
generating friction heat . This friction heat starts nelting the tip 81 of
the projection 8g nade of a synthetic resin. The vibration is stopped when
a predeterm ned height of the tip 8 of the projection 8g is nelted. At
this time, the length of the proj ectio? 8g and the depth of the groove 8h
have been set so that the gap between the projection 8g and the groove 8h
is filled with the nelted portion, 8L, and the joining faces 8c and 8d nake
cont act W?@%ﬁ’%ﬁ%@ipﬁrﬁ%héhﬁ%‘%ﬂcwwwib tagh & VidkdRUSecones
cool and solidifies as shown in the part (c% of FIG 17. 13 As a result,

t he portPer§ignsitbe rafrigprrtlen cygdr  oirrrebY detprdoratdndihe gap in
the groove 8h is filled with the nelted portion 8L. Therefore, the nelted
porti on Befrigenatkenhcamatyel kol /the sefragernsipoisyape { afeweverand 8d.
On the other hand, welding occurs only in the vicinity of the projection
8g, wher shucehthevebdilby oiskigtthe sucticen mufiles 18ds panbltbenedf the form
shown in FIG 16. The above-nenti oned suction nuffler welding nmethods in the
convent i ofigb ey pRuralcchanitsse as deser hadbadboredetits idedd igerant gas bot h
cases of the ultrasonic welding used for the assenbly of the suction

nuffl er EBolysmaledy €areagn the dhambersent ixdNehi AWMy ethe Atbrditatdidy at i on
wel di ng used for the assenbly of the suction nmuffler 8 in accordance with

the convghyi Al ude@ iR €ne relf?e geRRhChaP st 4PAT PEci NEab Giitinanbaces are
vibrated to generate heat . However, the portions fornmed by injection

forni ng atﬁxehh&; kfel el ls gﬁ&%&%&b&am@&&@mt? 1081 063 §a8rLansed by
the nonuniformty 1n injection pressure or netal nold tenperature . These

ki nds_of @RS ORMICLILEY O66 Yiun®l AR Bn! 961 18] GbRGrd PEF By ilehethan

convent i onal “exanpl e and t her eby maki ng e joining faces uneven. |f
t he j oinj en, Qb ni wth
cach ot nReHeFERaf sk BRKS " priy TubRu Bk b e afARRbaT RS e 1)
the vibratipopn becones. nonupnj form at the joining.face n th |

Ther ef or 85 @?\%C‘T&??ﬁaoyg U &npgn&ar nﬁvﬂ%? 3"]%5‘7\?%5@ g‘8§§%%1§3 becones
nonuni f or m_ whereby the vol une of |t ed, portiqn bec ifferent at
vari ous BBFH%FE‘S%‘E‘FHS‘H %‘f‘?ﬂ‘ ﬁgs'f‘%éggm.r{%Agn trsg’ﬁ‘ﬂntc}, p{:ﬂ‘égag&(ﬁd‘ng’gt rengt h
of the whole joining faces becones nonunjform |If the welding strength is
nonuni f oPRItZSMRATY 1R 9L MR suctdonspuesler 18ske the PAELPBiR thertion of
the suction nmuffler by the vibration of the electric notor and the |ike
concent r Ah8d dgref therhewre hlG sk ol wel di ng strength, whereby a gap is

likely to occur at the portion. If a Iarge amount of lubrication oil enters
t he suction nufis desfom boEp. e auetihon MuLflersiBcd e madeonpressi on

. chamber, the lubrication oil

intended to sufficiently decrease the speed of the refrigerant
gas passing through the inside thereof and to separate the
mist-like lubrication o0il included in the refrigerant gas.
Accordingly, the suction muffler 18 generally has a complicated
shape.

'In addition, the suction muffler 18 is also made intended
that the high heat of the electric motor 3 is unlikely to be
transferred to the refrigerant gas before it is sucked. If the
temperature of the refrigerant gas rises before 1t is sucked, the

density of the refrigerant gas lowers. If this occurs, the



i nsi de the conpression chanber excessively transmits the pressing force of
the piston, thereby causing a danger of breaking the suction valve and the
di scharge valve . In addition, the lubrication oil circulates in the
refrigeration cycle outside the conpressor, and stagnates at the

evaporat or, thereby causing inproper rgfri geration. Furthernore, the gap at
the joint portion is wi dened by the vibration of the electric notor and the
like. If the various portions constituting the suctiaqn ffler are

ni sal i gnBHeesuRe R theefHaerant tgaéfP%%S%’d%%&n&&&N RBre is a
possibility of causing | arge abnormal noise. A nethod of increasing the

pr essi ngchmpresapphichanher may| o hregcha Predeterminedeleyel heTRel ding or a
met hod of extending the tinme of the vibration are available to raise the
wel di ng preesegthtliis pirebdementt tisaneces sayy doclowertde thermalstress 15
concentrates on a portion having | ow wel ding strength as described above.
These netbadactieitptehdhe swctbosaufifdercldli ng strength by increasing the
volune of the resin to be nelted. However, in these nethods ) it is

i nevi tabl e t hatréhandsobeaseon, ttie satttdn mesifldretones geneeailyaale some
portions . At these portions, the nelted resin is apt to be squeezed out of

the j oi Npta ftRheemoplR8 the § yPtise 60¢@REAGH Wav Shet ilghsEbimapiliey s@acal | ed
"fins" when cooled. If the broken pieces of the fins drop into the suction

muf fler dugi figethif] GBAEALIEIN 18k .t NALCHBY RSS! tABG Db Mg ethes

conpressor, they are caught befween the piston and the partition wall of

the cyli Qg%%r@%%?ﬁ%(gfﬁ%ﬁ ?&ﬁ%ﬁl?ﬁa@é&%d&ﬁﬂ%@fﬂ&ﬂs'f rom

reci proca ey are caught at the suction valve

or the dgﬁ&h% 98 Yet% et&%%bﬁ%g\g%@gogﬁa%nmn%m Bgctignhermetic

seal i ng t'he "Conpréssi on cha t hese cases cause a probl em of
or odet or ROREAFar L EOTRE AeARTE TesaParer Ehd PR, 10 Ak flogen, 1

Ul U7 aconPAERRRRI e BRI I0ERE it SPEBR B Fs To1 de Bk ui g 1o the
'he ot heRORATET TR EoRRILESeorKs APHEIA0e Lah 40l TF3r ate BRFTHORE y ok tho

time of the vibration welding. However, as long as the heating.is carried.
out by viedalPRarsseach GGl ab gy EheEUeRIAE LRSS IO RERAN G | 5

injection molding. As clearly shown in FIG. 9 and FIG. 10, the
joining face 18c of the portion 181 is made contact with the
joining face 184 of the portion 182. Both the joining faces 18c
and 184 have been joined by conventional ultrasonic welding.
The ultrasonic welding has been carried out as described
below. FIG.1ll is a magnified vertical sectional view showing the
vicinities of the joining faces 18c and 18d. Parts (a), (b) and
(c) of FIG.11 show the conditions of the joint portion of the
portions 181 and 182 at the time before welding, at the time
during welding and at the time after welding respectively. As
shown in the part (a) of FIG.11, the joining face 18c has a

projection 18g, and the joining face 18d has a groove 18h, the



16 used, it is inpossible to elimnate the nonuniformty in the heating
tenperature owing to the unevenness on the joining faces . Furthernore, the
vi bration wel ding has the following problens . If the frequency is raised
excessively during the vibration welding, the whole joining faces cannot
vibrate uniformy. Therefore, the arrpl'%tude of the vibration is required to
be large to sone extent in order to obtain sufficient heating tenperature
in the vibration welding. For this reason, in the vibration welding, the

wi dt hs owidtb gfowhiah ¥ssubsitantialiybidenipical tocthah ofak®t be nade
smal l er than a certain value . For exanple, as shown in the part (b) of

FI G 17, ptoijechiordsy.y Thetprndjeatiitirnldg ishEigtedvin 8heigredre L8hni ng face
8d is larger than the width of the projection 8g on the joining face 8c by
t he anpl AsudriidatidiebyitliaareowsSnewn tinethé gidrto{ a) hef BIGoYE, 8h is | arge,
the whole widths of the joining faces 8c and 8d are nade large to nmaintain

the Streggabsgﬁ tfrdei BlagiPl e drertacallliySt 6 @Rw0Ndih g Hadidts1 8¢ dnde
fl anges 8e and gf are larger than the widths required for pressing force

applicatigg @lon BeahhlE e WRlH1 88 A1EpR S 8 tHdiBar &f1ddicok Iages 8e and
8f are not desirable™since it is necessary to accommodate the suction

muf fler §.iAshaerddiss H8EMEIA 4 sahebipdcifv&PPPactnahdesaiteonFur t hernore,

since the gap between the groove 8h and the projection 8g is wide, a |arge

fime i s PRAgRREREub ATl Re A ol nhd tad el IR AP RRAI DL B o

, an frcult to adjust the tinme
for the 7_wel di ng. I I . f tion
is lar ge?t%‘ﬁg W#eﬁq}oe‘g: ngf ?%ﬁ%ﬂgﬁf§%1 §/1 135%%\(2;’3?'%%? (rlosrr% ?ﬁ%&g:‘r'%gg%l% . On
the other hand, if th nount t |.t ed rtion.is LI, gap renmains
bet ween hHe ‘Q’r%’dbjet%ﬁ%a%be 't:éﬁ'«? géiaj%g‘ﬁggﬁré’gi&‘iqﬁ%%gﬁgroa‘g‘%nngagm di ng
strength. DI SCLOSURE OF | NVENTI Th resent . inventi IS intended to
provi de AREdRBredRy¥ theariPrws §ggl’ﬁno n P@Fté@eﬁ%lfgﬂsﬂé'nﬁ‘ﬁgﬁi{% and
stably joining the portions thereof nade of a thernoplastic synthetic resin
at uni f ofSlvef dhePEeieshien tidghant e BrhEonii of geeP¥eddtbressor in
accordance with the present invention conprises: a hernetic shell having a
her net i cylbyateand repsateddyceclbide widhr each@ithers| JERig RepfssaRiort ed
inside the hernetic shell; a conpressing nmechani smdriven by the electric
nmot or anted¢sdthe resipsctr ther elelnbtias afatheHairbPLitaf these the pressure
thereof ; and a suction nuffler for passing said refrigerant gas prior to
sai d conpregeictdonekdgandntheamdtton h§3 of the groove 18h. The

transmission of the ultrasonic wave 1s stopped when thé gap
between the.projection 18g and the groove 18h is completely
filled with a melted resin 18k. Then, the melted resin 18k
solidifies as shown in the part (c) of FIG.11l, thereby securing
the projection 18g to the groove 18h. In this way, the portions
181 and 182 are joined to each other.

The compressor disclosed in the Japanese Lald-open Patent
Application No. Hei 10-252653 is also known as a conventional
compressor different from the conventional example 1. This

compressor 1s hereinafter referred to as the compressor of

conventional example 2. FIG.12 is a sectional plan view showing



-a) plural portions made of a thernoplastic resin and to be joined to each
other at a joint portion by induction welding, and b) a | oop conductor
enbedded in said joint portion between 18 the portions along the joint
portion. Wth this configuration, the conponent portions of the suction
muf fl er in accordance with the presentle’)nventi on are joined to each other
by induction wel ding using the conductor enbedded in the joint portion. The
tenperature of the whole conductor becones uniformby virtue of induction
heati ng ddieninshée afhbhecAmpreass 8fcthe FORVERtLRBALAFAMBR 2i-on i s uneven
owi ng to warps caused at the tinme of nolding, the tenperature of the joint
porti on Faednas imthergaseof the sonygasionglcexamphe lof the @OMPE@SSOT i on i s
uniformat the whole joint portion. As a result, the strength of wel ding

al so becafethemdnvemtdondicexanpée 2 gompird sasyan elecitoiletmeiort Boma of t he
suction nuffler becones stable. In the above-nentioned suction nuffler in
accor daneomnpiries sting peesanismry/antliadsurtdon mif f her gaiérmetsicadlpe provi ded
with a projection, the other portion nay be provided with a groove to
accomodaied lidteins 0i€d hapmetld sl X anduHeObaBiy dvnfli gpeaabmsd wesur ed
between the tip of the projection and the groove by welding. Wth this

confi gur ¥dnfanti1dRadloskanpl8el 1 8tkahiplditaly FReOSane adi fisaBegUpRb ates in the
groove and fills in the gap between the projection and the groove.

Ther ef or &, dat tTRInEA0e ROAMb 1AM | STRO s a2l 'E6ABEnaHES I A% hEABLEDRgL I Nt
portion, thereby elimnating a danger of causing fins . It Is preferable

that the Miliadedd's PJger E%E%-esz'enéegsiﬁggér?&itﬁleh.%o%gfgg‘v&-#%or%%et hat of

t he groove™. I's configuration el1Tmnates any gap t mel t ed

por 100 aGeUh BLEA, |1 ahiloc GLIRNEr b2 PUNSRESY iile d EOR Wi O 0OV

Ther ef or eéd portion 1S5 unli I'ns naddition, the
vol ume of _ the gap between th roj,ecti the, groove 1o be filled with
t he nel tect:'lmpvtﬁntqﬁ'@ﬁlalise’gﬁﬁﬁ'?iggr erfeo?f(e)?ef)%gggiél%“?ﬁ' I{:]l??lg can be
shortened, and the wel djng,can be rried. out. sequrely. a result )

ani f or m iR UneeChaT A, L8 EERRAra BRERE iR RIEeS R AR O, 1 e
above-nentioned suction nuffler in accordance with the present invention

from anottheFhpdiuatign ¢pdat 8aprf e suctden Brtfigr Sele soonssted F9 on

plural planes of different levels. Wth this configuration, it is possible
to form &£heepeping end 9a of the suction pipe 9, and ¢), as the most

important difference, the joilning faces of the suction muffler 8
are welded in a different method.
FIG.14 is a perspective view showing the suction muffler

8, and FIG.15 is an exploded perspective view thereof. As shown
in FIG.15, the suction muffler 8 comprises two portions 81 and
.82. The portions 81 and 82 are each formed by injection molding a
thermoplastic synthetic resin. As clearly shown in FIGs.14 and
15, the joining face 8c of the portion 81 is made contact with the
joining face 84 of the portion 82. In contrast to the
conventional example 1, in the conventional example 2, the
joining faces 8c and 84 are joined to each other by vibration

welding.



nmuf fl er by joining conplicated portions having curved joining faces . This
makes it possible to forma suction nuffler having a shape offering a

hi gher sound-attenuating effect . In a preferred enbodi nent of the suction
muffler in accordance with the present invention, the width of the vertical
cross section of the conductor is subs fntially I dentical to the thickness
thereof. This configuration reduces the ratio of the circunferential |ength
of the conductor with respect to the vertical cross section thereof . In
other words , tAnsthesrsguehithencerrerbienal pxampde 3 theeshared afaki ng
contact with 20 the conductor. Therefore, the welded portion is

rel ati velthesgailhingtffagess fecand §dt ¢rch biawe pwe thoasms .For this reason, the
melted portion is unlikely to be squeezed outside fromthe joint portion at
the tinme of wel BIggletiwnamygrlfiedaterntdcaldsagtional odies sigowimg the

Furt hernore, when the conductor is secured between the projection and the

groove asygesardiwmdoaawe joilhdny fides 8t e 8@ D eridordaned with @neove
required at the tine of welding are small. Therefore, the width of the

joint pordd.e, CRArbs (HJER&N B ok EIEXtE BhoweEe CoAdie 10RkadM thkf fi ci ent
wel di ng strength. In another preferred enbodi nent of the suction muffler in

accor danc_foi'ﬂé BobREoR£E @Rk £iNSAIrARg WOEIhE HhAt i ¥ené laGlerCr 0SS
section of the conductor is substantially larger than the thickness thereof

e 1 O 0013 0 Bt ATl G SR i 85T
and 8d are flat faces. In the condition wherein both the flanges
8e and 8f are pressurized so that the joining face 8c makes
contact with the joining face 8d on the whole, the upper portion
81 is vibrated against the lower portion 82 in parallel with the
joining faces 18c and 18d as indicated by the arrows in the part -
(a) of FIG.16. As a result, the joining faces 8c and 84 are
rubbed with each other, and friction heat is generated. This
friction heat starts melting the portions 81 and 82 made of a
thermoplastic synthetic resin. The vibration is stopped when
predetermined heights of the portions 81 and 82 are melted in the
vertical direction from the joining faces 8c and 8d. The melted
portion 8L of the joint portion then becomes cool and solidifies
as shown in the part (b) of FIG.16. As a result, the portions 81
and 82 are joined to each other.

In this form, the joining faces 8c and 84 are melted on the
whole, thereby obtaining high welding strength. However, on the

other hand, the melted portion 1s apt to be squeezed out of the

joining faces 8c and 8d at the time of welding.



suction nuffler at the joint portion is small at the tinme of welding. This
shortens the tinme for welding, and reduces the volune of the welded portion
As a result , the nelted portion is unlikely to be squeezed outside from
the joint portion at the tinme of welding, thereby elimnating a danger of
causing fins . In still another preferlred enbodi ment of the suction nuffler
I n accordance with the present inventi o’-n the conductor is substantially
helical. Wth this configuration, the volune of the nmelted portion 21 is
large with respekd. 43 ipe negnhiled verdicaddseebional iew showipg theon.
Therefore, the strength of welding is high. In yet still another preferred
enbodi mewi.cdhithes nfctherdodningfacasaie andadd dnmeceordange sddh theventi on,
t he conductor has plural holes with axes orthogonal to the |ongitudinal
di recti ootheerfafm. \WahtsHias) ,cObl ignd 4ti) ok FIBe 17cshowe the ¢dred el oresi
portion incorporating the conductor with the holes is larger than the

vol ume obftiiee Helihehqetidmwati tiv® tpmedheé Hore walddmet, 04t wWhieht dme hol e by the
vol une of the spaces inside the holes . In addition, the sectional area of

the nelt gdrRAGWIRIHY BABAE SheV e e elrOidl dn§ Fedpeict 1vde .| armer, .
t hereby ensuring higher welding strength. While the novel features of the

LREIb I HbanhiAG! Hadd sthes dRRRARE Giens ) the

i nventi O'Ehiﬁefcﬁﬁﬁ,
i nvention, both as to organization and content, will be better understood

and apprgggggsﬁ! ofl 19 ' th O LBREOR £t g 2Bl #RUY SRy IELE W er] aOM the

follown taile cription ta I'n conjunction Wt ~draw ngs.
E El)\I/E\AanE ggsg{?gg:éoﬁr\ll rcr]u:% I ew% 'ﬂg@cgéﬁgﬁ(ﬁn%ﬁﬁﬂ.é& o’dpsnéﬁtg iﬁgl)%/&:t%éeigr esent
uent LSt fo bhel ARPANELaIEL ks AR I bR TR R L0 22
Pl 3 sPERIERELBRG Pekepeedt e Cratr s toRos S o e BP3F Bhpar atus
for | nduct o el n%ito?le 1:Sl'lieCt1:lI Ogrrmcf);fl:fgn%li :[]s %c:;L (%rac%aerécg a.rtlgt tt?lee
enbodi meAp ghis condi ' pper p g
lower portion 82 in parallel with the joining faces 8c And 8d as
indicated by the arrows in the part (b) of FIG.17. The width of
the groove 8h is made larger than that of the projection 8g by the
amplitude of the vibration. As a result, the tip 81 of the
projection 8g are rubbed with the bottom 8] of the groove 8h,
thereby generating friction heat. This friction heat starts
melting the tip 81 of the proJection 8g made of a synthetic resin.
The vibration is stopped when a predetermined height of the tip
81 of the projection 8g is melted. At this time, the length of the
projection 8g and the depth of the groove 8h have been set so that
the gap between the projectiqn 8g and the groove 8h is filled with
the melted portion 8L, and the Joining faces 8c and 84 make

contact with each other on the whole. The melted portion 8L then

becomes cool and solidifies as shown in the part (c) of FIG.17.



FIG 4 is a magnified vertical sectional view showing the vicinity of the
joint portion at the tinme when the suction nuffler 8 in accordance with the
enbodiment 1 is subjected to induction welding; FIG 5 is an expl oded
perspective view showi ng a suction muffler 8 in accordance w th enbodi nent
2; FIG 6 is a magnified vertical sect#:gnal view showing the vicinity of
the joint portion of the upper portio 1 and the | ower portion 82
constituting the suction nuffler 8 in accordance with the enbodi nent 1;

FI G 7 i sAs awgsulitodthe mortdionsclianthp2\arngviodoednte eashwwithenty of the
joint portion at the tinme when the suction nuffler 8 in accordance with the
enbodi ment 2 i sIsuhiscfedmi cchengaptirothecyxioorge 8Hl i Fiilded whth itdeal pl an
vi ew showi ng the inside of a conpressor in accordance with conventi onal
exanmpl e kelktke@ Poiticn [3/.S PHtétefone £ Wwhehnel tgd »ortdiono8L hsf GhkikéByi n
accordance wth the conventional exanple 1; FIG 10 is an expl oded

per spect itepd istiedz@d 8@t ld¥ethe Yo 15i4Gid @aca"uféé @hdlédj noacy génee W th the
conventional exanple 1; FIG 11 is a nagnified vertical sectional view

showi ng phgdvigéiaiyg Heddts bﬁwtixpeﬁélﬂrbﬂfiwefm& 289ed8loanh 182
Ag peo

constituting ‘the suction nuffler 18 in accordance wit e conventi onal

exanpl e fiel @%{bﬁﬁ he ¥el airlg Qt}%&QE'h(inCt 8fe s ]g]éséfﬂﬂﬁ’ntﬁ}%t%@dttﬁéons of

t he j oi nt" por at the tine ore we |ng at t time during welding

and at tt%%zjml ggov%]‘ltﬁrFfEI.gkpg respectively;

The above-mentioned suction muffler welding methods in
the conventional hermetic compressors have problems described
below. |

In both cases of the ultrasonic welding used for the
assembly of the. suction muffler 18 in accordance with the

~ conventional example 1 and the vibration welding used _for the
assembly of the suction muffler 8 in accordance with the
conventional example 2, the contact portions of the joining faces
are vibrated to generate heat. However, the portions formed by
injection forming a synthetic resin generally have warps. The
warps are caused by the nonuniformity in injection pressure or
metal mold temperature. These kinds of warps generally occur on
both the joining faces in the conventional examples 1 and 2,
thereby making the joining faces uneven. If the joining faces
are uneven, the joining faces cannot make contact with each other
uniformly on the whole. As a result, the degree of heating by the
vibration becomes nonuniform at the joining faces on the whole.

Therefore, the heating temperature of the whole joining faces



FIG 12 is a sectional plan view showing the inside of a hernetic conpressor
i n accordance with conventional exanple 2 and the enbodinent 1 of the
present invention; FIG 13 is a vertical sectional view showi ng the main
portion of the hernetic conpressor in accordance with the enbodi nent 1,
taken on line XI1I-X11 of FIG 12; FlI 4 is a perspective view show ng a
suction nuffler 8 in accordance with t conventional exanple 2 and the
enbodi ment 1 of the present invention; FIG 15 is an expl oded perspective

vi ew shohecgmelsencnun i Hormufvhlesedy tihe atdameant he malthd pogrtdan i onal
exanple 2; FIG 16 is a magnified vertical sectional view show ng the

Vi Ci ni t y bekoines dDf Héremt tatonaniotspangdempofttien jéindng fidued .owds gorti on
82 having one formand constituting the suction nuffler 8 in accordance

with t he rgauient 98 ale 1ML erdngbadfs tha)whioke (blnohgHi{cedbabomeshe
conditions of the joint portion at the tine during welding and at the tine

after welhdinigifosh. eSEeehbRdd1g StEéngthd SMGRALUNILEAHEdS deslrideld onal
view show ng the vicinity of the joint portion of the upper portion 81 and

the | Ovel Qi | e 2024 BEubE L BRE {OIR BBG+GBASYS kil didkdfigy Sucti on

muffler 8N dccordance wit e conventional exanmple 2; Parts ( a) , (b

] decof danc vent T onal” exam _ Y
bef or o W™ BY SHRLvERRHE R, SORHE dNEe Sl ORI TR *\ el Ging

Dot Wehsplalion el BFERIBN LA S A YT b sBhabe ey o
gap 1s likely to occur at the portion. If a large amount of
lubrication oil enters the suction muffler from the gap and
accumulates inside the compression chamber, the lubrication oil
inside the compression chamber excessively transmits the
pre_ssing force of the piston, thereby causing a danger of
breaking the suction valve and the discharge valve. In
addition, the lubrication oil circulates in the refrigeraﬁion
cycle outside the compressor, and stagnates at the evaporator,
thereby causing improper refrigeration. Furthermore, the gap at
the joint portion is widened by the vibration of the electric
motor and the 1like. If the various portions constituting the
suction muffler are misaligned eventually as the result of the
widened gap, there is a possibility of causing large abnormal
noise.

A method of increasing the pressing force applied to the
joining faces at the time of the welding or a method of extending
the time of the vibration are available to raise the welding

strength to the extent that no gap occurs even 1f the stress



- not necessarily depict the actual relative sizes of |ocations of the

el ements shown. BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON Most preferred
enbodi ments of a conpressor in accordance with the present invention wll
be described bel ow. Enbodinment 1 FIG 12 is a sectional plan view show ng
the inside of a conpressor in accorda w th enbodi nent 1. As shown in
this figure, the configuration of the odi nrent 1 of the present invention
is the sane as that of the conventional exanple 2 in external appearances.
FI G 13 i soncentrateas westpaniion hawlagolew yelliddngosprergidh asn accor dance
with the enbodinent 1, taken on line XI1I-XI1 of FIG 12. However, side
vi ews i ndesadibédsdxivennalhesews thadsavarniftendashtopmiseohbesfelding ve
plate 6 and 25 a cylinder head 7 . A hernetic shell 1 is substantially
cylindri sgkengtl bt 4ndiraastiay tise vedume ef)thle t@sin $ohee gletltedbout 15 to. 20
cm The upper face and the |ower face of the hernetic shell 1 are sealed to

make it SHb@EGErSPEL EhBeemd titods AltolPiaesiit@blectivat Thelamowmit @fect ric
motor 3 and a suction nuffler 8 are accommodated i nside the hernetic shell

1. The ekgglfdCtdPLE1R becsthés bixedklsY vaURdP Yodp byt Sdkis NOAt thd¥e t hr ee
snubbers 13 di sposed at the bottomof the inside of the hernetic shell 1.

Two of ! BerkbRE, YHPREI LA dlfn 180U td BL GokmeRWLLbGe £HBI NI NG ONE IS

shown in By this elastic support, the Vibration of t

motor 3 gyt |oggWRIH | OBk HANSYNLIqhYeBE SR d S ridurctPERRY Unlikely

to be
so-called "fins" when cooled. If the broken pleces of the fins

drop :Lnto_the suction muffler during the operation of the
compressor and then enters the compressor, they are caught
between the piston and the partition wall of the cylinder,
thereby causing a danger of preventing the piston from
reciprocating smoothly. Alternatively, they are caught at the
suction valve or the discharge valve, thereby causing a danger of
damaging the hermetic sealing of the compression chamber. Bqth
of these cases cause a problem of hindering the pressure of the
refrigerant gas from rising to a predetermined value.

The heating temperature on the joining faces at the time
of the vibration welding is more uniform than that at the time of
the ultrasonic welding, because the vibration of the joining
faces owing to the ultrasonic welding is generally nonuniform on
the whole joining faces. On the other hand, the whole joining
faces can be vibrated uniformly at the time of the vibration
welding. However, as long as the heating is carried out by

vibration as described above, even 1f the vibration welding is



transmitted to the hermetic shell 1. This reduces noise owing to the
vibration of the electric notor 3. The electric notor 3 is installed so
that its shaft 15 becones substantially parallel with the axis of the
hernmetic shell 1. The electric notor 3 is electrically connected to an
external power supply via a covered c rkductive wire cable 16 , a tap
portion 17 and a term nal connector 1I." As shown in FIG 13, the

conpressi ng nechani sm 2 conprises a cylinder 4 , a piston 5 and a crank
portion uged, ditdissimpassibileitorebbninate thejnemanifeemity 4npkhei ng 19 and
the |Iike disposed under the electric motor 3 . The crank portion 12 is nade
by castihgatbngstempermturteegwdhgviia lthehenévemness dnothe Hoisliaig fagest 26
the electric notor 3. The piston 5 reciprocates inside the cylinder 4 in

t he hori zont al mirtséimordy thervieratiohwaldimgvhag the telbdéwihg el ectric
nmotor 3 transmtted via the crank portion 12 . The space inside the

cyli nderﬁﬂobméﬁygh MhtES fiwydndpisrd asedeacaseivielyodwsary thet he front
end of the piston 5 and a valve plate 6 thereby to forma conpression

chanber glpkatisn@rd oty athedAsole fodnialgvLadédicanhdtsvibpateded with a
suction valve for supplying the refrigerant gas into the conpression

charber %ﬁxraﬂgt | e ¥R JtA6NASIO il 8£f e $iLDERRABNNG t he

refrigerant gas fromthe conpression chanber 21, although these valves are

B LS e R s e

chanber € va rebet ween. | scharge pi pe

L0 L5 COBRBEAEH (S U] VAR eie JRLaLS, CFRSSIAgazca be
her met i Cils'lhteilmel vibration welding, the widths of the joining faces in the
vibration direction cannot be made smaller than a certain value.
For example, as shown in the part (b) of FIG.17, it is necessary
that the width of the groove 8h in the joining face 8d is larger
than the width of the projection 8g on the joining face 8c by the
- amplitude of the vibration. Since the width of the groove 8h is
large, the ﬁhole widths of the jolining faces 8c and 8d are made
large to maintain the strength of the joint portion. For this
reason, the widths of the flanges 8e and 8f are larger than the
widths required for pressing force application at the time of
welding. The large widths of the flanges 8e and 8f are not
desirable since it is necessary to accommodate the suction
muffler 8 inside the hermetic shell 1 as compact as possible.
Furthermore, since the gap between the groove 8h and the
projection 8g is wide, a large amount of melted portion is

required to £111 in the gap. Therefore, a long time is required

for the welding, and it is difficult to adjust the time for the



1. On the other hand, the discharge outlet 8b of the suction nuffler 8 is
connected to the outside space 22 of the conpression chanber. The inside of
the suction nuffler 8 is provided with a cavity comunicating fromthe

di scharge outlet 8b to the suction inlet 8a of the suction nmuffler 8. The
suction inlet 8a is connected to the OE?I’H ng end 9a of a suction pipe 9 .
The suction pipe 9 sucks the refrigera gas fromthe outside to the inside
of the hernetic shell 1. The connection portion between the suction inlet
8a of thaveld@ngucin@ther wordsg ifhgheramopehofgthemedfedfporiiamdisi on pi pe
9 is connected so that a predeterm ned amount of refrigerant gas can | eak
from t he Jangeecthemelred portibo 1$éikelyeto ovelrdllowlfrditheegroovat es any
substantial difference in the pressure of the refrigerant gas between the

i nsi de argh.oubsithe othebadmaid! Lontha hmbantSof thermé Dted polteisncison nmuf fler
8 is not deforned by any difference in the pressure of the refrigerant gas

bet ween tdialinshdfaprémayhsi vietwen RBeSyEbo0E sHAAE &h feg?rbﬂ‘eéﬂﬂbﬁ'@ the

pressure of the refrigerant gas inside the suction nu 8 does not

becone I%régyamogggiﬁbwwfné deirdfgthe conpression chamber 21 at the
time of suction. Therefore, a sufficient anount of the refrigerant gas can

be sucked into the conpression chanber 21. Wth the above-nentioned
configuration, the conpressor of the enbodinent 1 raises the pressure of

L er oL A OBAERIGG, e 1 on s el 0erant gas Lo ar
piston 5is The present invention is intended to provide a compressor
having a suction muffler assembled by mutually and stably joining
the portions thereof made of a thermoplastic synthetic resin at
-un:I.form welding strength without causing fins.

A hermetic compressor in accordance with the present
invention comprises:

a hermetic shell having a hermetically sealed inner
space;

an electric motor elastically supported inside the
hermetic shell;

a compressing mechanism driven by the electric motor and
used to compress a refrigerant gas thereby to raise the pressure
thereof; and

a suction muffler for passing said refrigerant gas prior
to said compressing mechanism, and having:

a) plural portions made of a thermoplastic resin and to be

joined to each other at a Joint portion by induction welding, and

b) a loop conductor embedded in said joint portion between



reci procated inside the cylinder 4 by the crank portion 12. The space

i nside the conpression chanber 21 of the cylinder 4 is changed periodically
in accordance with the reciprocation. The pressure of the refrigerant gas

i nside the conpression chanber 21 |lowers while the space inside the
conpressi on chanber 21 increases. At this tinme, the suction valve is opened
by the pressure difference between the pressure at the outside space 22 of
t he conpression chanber 21 and the pressure inside the 28 conpression
chanber Zhetpereiyns @lonkthadalart PGEEAAR-gas di scharged from the inside
of the suction nmuffler 8 through the discharge outlet 8b thereof . On the
ot her hand, theWpthdthirecohfigurasiongcihsmcogaonensiprriinngofpiResi on
chanber 21 rises while the space inside the conpression chanber 21

decr easesuctAonimmEflendn abeoddanbangsh heepresegpgehsdebypiohany essure

di fference between the pressure inside the cylinder head 7 and the pressure
i nsi de t R igedPtesHcMothaster 1Adncuhenayldimg hisghgprhes sonducebri ger ant
gas is discharged fromthe conpression chanber 21 into the cylinder head 7.
The hi ghepitRIded®E1k &id §61A8 GRS IN\S| TRe tumpata tiute ohaak ¥hpasses through
t he di scharge pipe 10 (FIG 12) and is discharged to the high-pressure side
of the r AR BEcEMES irHornflBy ia-the BRtitawdeldn heatBghigthgr essure

of the refrigerant gas is lowered in the refrigeration cycle. The

refrigergply e{a'ﬁa&beﬁ&?g TheQTeo?e ! e%ﬂrﬁsegéejosﬂxﬁepehwﬁ 1LhhbggRat i on
cycl e passSes rough the suction pipe 9 and i's supplied fromthe opening

d 9a th ' [ f ' [ 8a. B
end, 98, LIRS b Uld SRl RS oF RULOUGD LS SlbloRbRL e 02, DY
o e e 1520 b1 Y b3UBRLL S Al ORI GRU EBaLEh: R 2B1ufiE> |0 N

refrigera ner space i n e hernetrc shélT 1 1's sealed
from out si de. erefor noj se used t t I , e

conpr essiﬁar@ﬁ%ﬁifgﬂfgi?nt uP@%PF@e?Q%Pegh‘g%giég I?é‘l(lj.&i ﬁ?%?{%rg' c?)\%par essi on
chanber 21 and the like is unl i‘lt(ﬁjﬁ/ to :]_ea out si de y £ 29 Fl,ﬁlther nore, the
her met i c Z&f4t 1 the SFangthBEiwek diRe BLEoRTEMes MRITPAPRR A he vari ous
portions of the electric notor 3 and the conpressi gﬁcmechani 2 from

scatt eri gt si IR thiswanditheodolphPerhirn PE WipRctiondp e

| ubrication oil at the bottomof its inner space to prevent themfrom

| eaki ng dwgcrmes stghdelubrication oil 23 stored at the bottom of the inside
of the hernetic shell 1 is sucked up froman oil supply pipe 24 installed
under the crankIpothe above-mentdosedpidcbtopRuifiercin aggemdansenglivh | g
bent so that its tip 24a is disposed on the canter axis of the shaft 15.
Ther ef or eshenpeaseht doreatkt i + poe df thetpexrtions aayue Provildedovitl2a i nsi de
the oil supply pipe 24 is sucked up into the crank portion 12 by virtue of
t he cent rofarpsdt far ctheRathemwmporitdonuke thel pbovided i tdi a greoyeste hr ough
the small hole 12a of the crank portion 12, the groove 12b on the surface

t her eof atammgEate 2ha pirwjdtet Forcoandcthengondiic2orimay bendbsposed amd
piston 5 to the crank portion 12 , and is supplied to the piston 5 .

Fur t her "iyegpuridie bbbtk 19 6f Thekerb J¢ct iomanidetive lgronve! by pi pe 24
advances fromthe inside of the crank

welding.

With this configuration, the portion melted at the time of
welding accumulates in the groove and £ills in the gap between
the projection and the groove. Therefore, the melted portion is
not squeezed outside from the joint portion, thereby eliminating

a danger of causing fins.

It is preferable that the width of the projection is



portion 12 to the inside of the shaft 15, passes through a small hole 15a
in the shaft 15 and a groove 15b on the surface thereof , and is supplied
to the shaft 15. The suction nuffler 8 operates to attenuate noi se caused
by a hi gh-speed refrigerant gas fl ow sucked into the conpressi on chanber
21. The refrigerant gas supplied intodﬁye suction nuffler 8 fromthe
suction inlet 8a thereof advances through the 30 cavity inside the
suction nuffler 8, passes through the outside space 22 of the conpression
chanber mbﬁténtﬂ-hélmmigéalo@?l@IaBIQfahhle|Q§?°§1Y@&ed into the conpression
chanmber 21. The shape of the cavity inside the suction nuffler 8 is devised
so as to suffi cTlehs lcpndfdgueratd onhelipirates anyegapfthnpaginvhijab tHew whil e
the refrigerant gas passes. For exanple, the suction nuffler 8 nay have
partiti ofeMkedpcttidacthnutatietlyin thiedgrbdee st fose sed dutrs ifld Srom
partitioned into several chambers by the partition walls , although the
partiti ogheedtSowd & TREreboYs, i thd m&PtedZp el dd 1slinlikSlE adecatise
refrigerant gas flow snakes through t he chanbers inside the suction nuffler

8 in seqeense, Wich&8Ytise, HIREWo Oimb e thevyds beeweeft:hel Er&abewba t he

| evel of the noise caused by the refrigerant gas flow at t | schar ge
outl et 8R @Mt AdIGrauch! € b@%iiféa%ﬁrh tﬁetmﬁed:baﬂyoﬂfig BRagyt si de space

22 of the conpréssion chanb . As described below, the suction nmuffler 8

al so Ope&-ﬁk‘iﬁf%eseﬁ?ge %%L e”&éf v)e'l?‘i mg“?{ah%%%éﬂ&r@ he& NGl Léf‘éﬂ e Wb 1d¥ g

refrigerant gas In SUCtIO SO t at "t he ricatio

E‘C‘.IL‘E;? el Sl A AR lﬁé‘%ugﬁﬁgﬁ s%.gﬁﬁéﬁi ?rfﬂli)r?iitiin
5,
Shcked"?ta'a%?nb%ﬁbeh%b? 1 EEHES g1 SPUBRIREA, 10 250,

is directly

In the above-mentioned suction muffler in accordance with
the present invention from another point of view, said joint
portion may be substantially on plural planes of different
levels.

With this configuration, it is possible to form a suction
muffler by joining complicated portions having curved joining
faces. This makes it possible to form a suction muffler having a
shape offering a higher sound-attenuating effect.

In a preferred embodiment of the suction muffler in
accordance with the present invention, the width of the vertical
cross section of the conductor is substantially :L_dentical to the
thickness thereof.

This configuration reduces the ratio of the
circumferential length of the conductor with respect to the
vertical cross section thereof. In other words, this

configuration decreases the area of the resin making contact with



sucked into the conpression chanber, the lubrication oil may attach to the
suction valve or the discharge val ve, thereby 31 deteriorating their
functions. Furthernore, if the lubrication oil is discharged to the
refrigeration cycle through the discharge pipe 10 , the lubrication oil may
attach to various portions in the refrigeration cycle, thereby
deteriorating the refrigeration capabi?gty of the refrigeration cycle.
However, since the cavity inside the suction nuffler 8 is partitioned into
t he pl ur #hectemdwectoby Therpépret itie welldedsporitien iliserdehabireely he
refrigerant gas flow snakes through the chanbers. At this tinme, the

| ubri cat smaldiwithadlespedt totthe jeint gomniorgasFos tayfis teasoh| itde Wi t h and
attach to the partition walls, since the lubrication oil is generally

heavi er heakedhsoreisn a& anliKety tolbe dqidd sl batsedk Midwehedjéint he
partition walls flows downward inside the suction nuffler 8 , and is

di schar gpd fnem & £l LiheloE &eﬁein§h%ﬁew eYifeHatlingeahagberaporti on
of the suction muffler 8 to the bottomof the inside of the hernetic shell

L The SUBLEIRGIALCr BukEndERGER! WhdRUReNodad es Bl fotigedynt heti c

resin having ormabrTity and fow t hermal conductivity, such as

Do SR BN BT na 3 dhobaep TRt blal BN 10 e
Shoun Lk ibok A HED SR THA L 1 oS REchIRGRYY RSB, g 02, and
AR RS IR AL N P
be reduced to the extent required to obtain sufficient welding
strength.
In another preferred embodiment of the suction muffler in
accordance with the present invention, the width of the vertical
cross section of the conductor is substantially larger than the
thickness thereof.
With this configuration, since the thickness of the
conductor is small, the distance between the portions of the
suction muffler at the joint portion is small at the time of
welding. This shortens the time for welding, and reduces the
volume of the welded portion. As a result, the melted portion is
unlikely to be squeezed outside from the joint portion at the
time of welding, thereby eliminating a danger of causing fins.
In still another preferred embodiment of the suction
muffler in accordance with the present invention, the conductor
is substantially helical.

With this configuration, the volume of the melted portion



mmin width, about 25 nmin thickness and about 70 mmin height . The
conductor 101 is preferably nade of iron or stainless steel . The shape of
the conductor 101 is nearly identical to that of the joining face 8c of the
upper portion 81 and that of the joining face 8d of the |lower portion 82 ,
and is a thin-plate | oop having a width smaller than those of the joining
faces 8c and 8d. However, the |oop i s defined as a cl osed shape havi ng no
ends substantially, such as a ring, a polygon and the |ike. \Wereas the

wi dt hs ofistlergewiithgréspest 8o tinel v&d umecofidiet conductonatnvchenalint he
conductor 101 is about 1 to 2 mm and the thickness thereof is about 0.2 to
0.4 mm perthear| ysdmfode), Eh&stremrh df weibding Lsdnbgl8l and 82 are
joined to each other including the conductor 101 hel d between the joining
faces 8c and 8driReyteefill Rnfether prafargadidntibddmentcaF t¥rcbuonabnvi ew
showi ng the vicinity of the joint portion of the portions 81 and 82. The

conduct ofn, k@3 elrS1 1§ HRRAFAA ncBSY fEn 2 neehEEde RO inven tBlonat thé&dndudtdior ti on

of the portions 81 and 82. The wel ded portion is herein defined as a

portion hag i‘@fﬁﬁo@.e@a‘lf%@ﬁia | BreRb§Ghh1 &% Bhe WM ditHRIIavel ding . This

kind of jornt portion is fornmed by induction welding as described bel ow

FIG 31 Q. spective view showi ng the outline of an apparatus
for i ndu?&?%r?%&gkdﬁ‘gr?ﬁ' suction nuffler 8. FIG 4 is a nagnified

vertical secti vi.ew showi n I Gl Ju t { Qi i t he

ti me when the gﬁi&?&ﬁlﬁh??ﬁ%@ggrégfox3§h§%%¥é§%génfgh?n d@?ﬁ%hb%gﬁgbng_ The
upper pressing nenher 51 of the_ apparat has. a hol | ow partion_bla at the
central BFPFgIQrB‘anPﬁet %\ﬁt?r“dlugé:é’%g‘i{ﬁ?#iﬂ'ee ples ;lﬁeigFggrofT&’at%Egﬁol | ow
portion 5la is set to such_an exten; t hat thﬁ out si de faﬁe 8 of the upper
portion ¥Plyme o therebhedpontdensiRgRERCERRINE @ GPRAUEHRT| BPace of
the holl ow_portion 5l1a without substanti al gzhiﬁltherebet ween ;_I'Eirefore,
when t he DO3SPY fha Yehume afsthe snacap tRFSIEHLHBPLER: pdm REALELAN ¢ he

| ower face 51b nmakes contact with the upper flange 8e just outside the
hol | ow p&he sectienal aneawf ithemel ted port4amdr RArAlelgwhERdIe 52 of the
apparatus has a hollow portion 52a at the central portion of the upper face
52b t her dofininphfages d sonaded argempwtherebyrersmring bighes walding ext ent
that the outside face 82a of the |lower portion 82 of the suction nuffler 8
makes comsttaengtht.n the inner face of the hollow portion 52a w thout
substanti al gap therebetween. Therefore, when the |ower portion' 82 is
inserted into tWrihel#lmwnpoelifeatiises biicchppavehadeon5Rie sekefoxtnt act with
the |l ower flange 8f just outside the hollow portion 52a as shown in FIG 4.
The | ovweparadeuibr16f 1k helappén@ed sdiaimsietherihientdlors, bobhaat toi th t he

upper flange 8e) and the upper face 52b of the
organization and content, will be better understood and
apprecliated, along with other objects and features thereof, from

the following detalled description taken in conjunction with the

drawings.

BRIEF DESCRIPTION OF DRAWINGS

FIG.1l is an exploded perspective view showing a suction
muffler 8 in accordance with embodiment 1 of the present
invention; |

FIG.2 is a magnified vertical sectional view showing the



| ower pressing nmenber 52 makes contact with the | ower flange 8f as shown in
FIG4. In this condition, pressing force is applied to the upper pressing
menber 51 and the | ower pressing nenber 52 to narrow the di stance

t herebetween in the directions of the 34 arrows shown in FIG 4. This
pressing force deforns the uneven portjons on the joining faces 8c and 8d
general ly caused by the warps at the t4%re of i njection form ng, whereby the
joining faces 8c and 8d nmake contact with both faces of the conductor 101
wi t hout yapin$Stwef the iskvikpesddosrof Hae uppenPoriden 8t andithe i s
generally about 0. 5 to 1 mm a pressing force of about 5 to 10 N ( about
50 to 10Dowgk portsiars8@ ¢ansief tutindg ¢hensweni gomufdier 8 itheceobdanocent 1.
This value of the pressing force is snaller than the value of about 10 N (
about 10QikBftne embddimenthe; conventional vibration welding. In the case of
t he conventional vibration welding, it has been necessary that the joining

faces 8c and 8dri@ks 1GOAH ¥dp1¥deld ﬁéfbﬂeé’eﬂze%etmgnwﬂhg R bt WihBoOUt
gap. On the contrary) in the case of the induction welding, it is only

necessar ¥ et ok phe aitQsnE S 1hAeet 180 wofla Bl jrh! saBKEok RiieFaler b lity t he
surfaces of the conductor 101 wi thout gap. In other words since the contact

area is ggﬁb&gggcghﬁﬁ{ ehs! dbd M h&nt @, the induction welding is less than
t I't

that for e Vi bration welding. I's preferable that the pressing force is

lied I f,l i : h
cppl 1 ed onl Y {optde i RaR e A, L0, PR AT B (e
f . In,t nbodi th i dt h f fl 8 8f bout 3
orce ! BabEBURRE R odus UhB el 475 L0 RROERS SRS, 21, Tl

f th i f t h i 51 t I
o A1 PLESRINN L 300Ec LS AL ONSE BRSSUORRITE] S1eR0abEg e,

. ) is applied to a coil 53 disposed between the | ower face 51b of the
upper pr é88ng§igeMRIAN9and t he upper face 52b of the | ower pressing
menber 52 to surround the conductor 101. As a result , an A . C . magnetic
field is gener afEQ- pdssppeXrdadehpPeysParbign ey phawéng @ pBGR4ER by t he
coil 53 ( that is , the plane surrounded by the conductor 101. This
magnet i cmpfElergdday aceerdance widh embediment Z5ircul ating in the conductor
101. This induction current generates Joul e heat inside the conductor 101,
t her eby rai si ngFIGe6 tisnpaagnifdest venticahdanatdoneliviaw shawing thens 81
and 82 di sposed around the conductor 101. When the tenperature becones

hi gher t rdecinbiéynet ttheg]ebn bipoaft Lomeo £ Hdvenoppes tioxrtden A1REBIA tbed to form
the portions 81 and 82, the resin around the conductor 101 is nelted. Wen
t he gap bheivesepoitibor @20tieh ot 1 Hff1mdg dhiehgudbion myfifderss An aodoBdanesefi| | ed
with a nelted portion 8k as shown in FIG 2, the alternating current for

t he coi | wighi théleribodiinentThe nel ted portion 8k then becones cool and
solidifies, thereby form ng a wel ded portion. As a result, the conductor
101 and the | oi preQ7 1€ 8 magh 1FIbBdedt Ecul| gtrft haasviewlshdwiimpeneed. I n
the enbodinent 1, the frequency of the alternating current ( A. C. ) is

about 20Qikhaityt &€ tﬁlfef e6ihY Pordien &f tHietfme when tEediitiidh 3 A the

effective value of the A C. voltage is about 1 kV, the power consunption is

about 45Q¥r1aRds inCaéfBaRhcé W1tAtnd il Al et tasabeﬁgeatéefbseo As a
result, the conductor 101 is preferably heated to about 220 to 230 ~ .

After th LNat.i 0 6 current is shut off , this shut-off condition is
mai nt ai ng'gapgr%iggo‘tt i’on ec, thereby allowing the nelted portion 8k to

el ted portion BioT 8 5P Ry pibd 445 SHRAThTHe LnetE HORITY B i o”

port 1 on_ ERTPESESRA: ook 2aAraa PEF BaR et Bt R RE et ot i ect on

2l o AR B AR A LS bt o I
in accordance with the conventional example 1;

FIG.10 is an exploded perspective view showing the



thin-plate | oop. The sectional shape thereof may be elliptic, polygonal or
the like. Furthernore, the surfaces of the conductor 101 may be uneven at
the portions maki ng contact with the joining faces 8c and 8d. Moreover, the
conductor 101 nay al so have a shape wherein its width is substantially
equal to its thickness . In either of the above-nentioned shapes , the
conductor 101 should only be confi gure%l-?’so that the surfaces of the
conductor 101 can be covered with the nelted resin without gap at the tine
of the i sctwdioonmuet Hend. & heradnoxdanyds withstlid congrntiehdilnexkaiplbngdt:h.
Enbodi ment 2 Enbodinment 2 differs fromthe enbodinment 1 only in the shape
of the joint poFIGobldfs ahmagnifiead venftilcal Sectoniabrdest Sieswihaqrthiehe
joint portion are the sane as those of the enbodinent 1, and their

descri pt varAndits eFitHecdoifit @ortich o e bosedonsr BPE@NAVESYi ew showi ng

t he suction 37 muffler 8 of the enbodinment 2. As shown in FIG5, the
sucti on Benidtaitut 17 Phé SRITH1Wh RAEELERSL 83 1nadkbraHivh aieﬁn&&@tor 102 hel d

between the two portions . The portions 81 and 82 are each forned

MR R A R TR A IR b S e S ﬁ% i n

h h f

f?llcg échod?nt%g:]i%%tﬁleé@t 3153?%?4 oﬁfﬂeifiﬁg%ﬂa*%l"eg%i%@@n 0 19 brmed
82 .

The ver ) CLagqind dhadiabdihd i %,té%%e%*gtd%éwségipﬁimﬁi oove Bh are

rectangul ar, q%_tp y' are substantially identical to each other in size. In
e

t he embodiSTER verti cal cross section of the projection 8g nmeasures
about 1 mmin width and about mm i n hei % 4.1he vertical cross
section of the §rBolé j%an%"‘a%'iﬂr%%a]agéﬁf‘ Vil ewnshewdng: Hhe AR sHISPEt 2 nmin

hei ght . The conductor 102 is preferably nmade of iron or_stainless steel.
The condberdie tie CcompEes$op 1naﬁ8°PF§aBFFd*lilrﬁ‘leBHYPaFiPEﬁét%W e 2
substanti al Ig identical to those of the joining face 8c of the upper
portion &ndghleEembqddimeniygl fafc €hedprgsane inygatipdrti on 82. The verti cal
sectional shape of the conductor 102 is a circle having a dianeter of about
0.7 mm The verFlIGal3sketaiverticaksestionalcoleishowing2the madbst antial |y
identical to that of the conductor 101 of the enmbodinment 1. FIG 6 is a
magni f i epoxdriioncaf thechemmeticicomptarsoyinleccomdande/wakhttlee j oi nt porti on
of the portions 81 and 82. A welded . 38 portion 8k is present between the
pr oj ect i embdgimentthe, taken pnilNingXLATeXBCIowIFIBe1gr 0ove 8h of the | ower
joining face 8d. The conductor 102 is enbedded in the wel ded portion 8k.
The projecti on Bgcand isha s ttive it ebsitowing acéuetifoni mulf€dewi 8 h each

ot her wi thout gap .
in accordance with the conventional example 2 and the embodiment
1 of the present invention;
FIG.15 is an exploded perspective view showing the
suction muffler 8 in accordance with the conventional example 2;
FIG.16 is a magnified vertical sectional view showing the
vicinity of the joint portion of the upper portion 81 and the
lower portion 82 having one form and constituting the suction
muffler 8 in accordance with the conventional example 2; Parts

(a) and (b) of FIG.16 show the conditions of the joint portion at

the time during welding and at the time after welding



This kind of welded portion 8k is fornmed by induction welding in such an
apparatus as shown in FIG 3, just as in the case of the enbodinent 1. Since
the details of the welding are the sane as those of the enbodinment 1, their
descriptions are omtted. FIG 7 is a nmagnified vertical sectional view
showi ng the vicinity of the joint portion at the time when the suction
muffler 8 is subjected to induction wed i ng. Just as in the case of the
enbodi mrent 1, the | ower face 51b of the upper pressing nmenber 51 nakes

cont act webpethevepger flange Se, and the upper face 52b of the | ower
pressi ng nenber 52 makes contact with the lower flange 8f . In this contact
condi tion, prespI@glf dsce niagriflldddetroital sqyidionaleviewgshowiiey thé and
the | ower pressing nenber 52 to narrow the di stance therebetween in the

directi Oeicleitt?%@'th_@V\ﬁof@@%ﬂt&dﬁ' &F the Uppes Pyl s1Qhd ghkel d bet ween

the tip 81 of the projection 8g on the upper joining face 8c and the bottom

8 j of tﬂSwgﬁoﬁUf’tﬂh 8D RAPLASWRe bEhEL Hbr8Rd & bnsthtiRpEh8Y force is

applied to the upper pressing nenber 51 and the | ower pressing nenber 52 as

descri bed, @RQYe midLdy 8 A1 L RN ECI N B0nd0Hc] BRaP YldliBIR b, O the

groove 8h are ormed an make contact wt e surtaces the
conducto i { hout tant i I i ng
Force of rabsa (&l ¢ $¥2cE T obed w7, 40 i eFhEE kot Fnd 4R
pressing _force is ller th t he ue used faqr. the conventi onal

0 brat | oRORERAR AL th tite bEre we RINE A Fre Hina BRERRE AR | onal

vi bration wel ding,. the induction welding in accordance with the enbodi nent
2 requi r€§‘daa’éﬁ|5‘%ltja‘f‘%éftt81b‘§e GﬁPﬁcﬁeech%ﬂttqfYtﬁjtY‘gap, that is, an area as
| arge as approximtely the surface area of the conductor 102. Just as in
the case of thelbidddi Rgfeceankzed thakreqmus, Pt ahaPLiHhe FLo¥TefA¥drce is
applied only to the flanges 8e and 8f to prevent portions other  than the
poi nt poBchemasictFrRPERIeRALIeNS 08 PYrPeses 96 hilystvrkien And de .

pressing force. In the enbodi nent 2) the widths of the flanges 8e and 8f
are abounog megessarilie depilcitnthe actiuads telahiee Ad@es orilpcations of

the elements shown.

BEST MODE FOR CARRXING OUT THE INVENTION

Most preferred embodiments of a compressor in accordance
with the present invention will be described below.
<<Embodiment 1>>

FIG.1l2 is a sectional plan view showing the inside of a
compressor in accordance with embodiment 1. As shown in this
figure, the configuration of the embodiment 1 of the present
invention is the same as that of the conventional example 2 in
external appearances. FIG.13 is a vertical sectional view
showing the compressor in accordance with the embodiment 1, taken
on line XIII-XIII of FIG.12. However, side views instead of

sectional views are shown for some portions of a valve plate 6 and



mm In the condition wherein the pressing force is applied to the upper
pressing nmenber 51 and the | ower pressing nmenber 52 as described above, an
alternating current is applied to a coil 53 disposed between the | ower face
51b of the upper pressing nenber 51 and the upper face 52b of the | ower
pressi ng nmenber 52 to surround the conductor 102. As a result, an induction
current circulating in the conductor 185 generates dust as in the case of

t he enmbodi nent 1. This induction current generates Joule heat inside the
conduct ora t@2 intikerlednd 7ai si ng the tenperature of the conductor 102 and the
tip 81 of the projection 8g and the bottom 40 8 j of the groove 8h making
contact with tha kenfeciorshedld 1\Wesubbeahetpilgtaylce ndnieals, Ahdheyrs t han
the nelting point of the thernoplastic resin PBT used to formthe tip 81 of

the proj epfdmetdi 18NtedNEy Baiadm S JtsOhel Bt Jravoi 85.td b6 dnfSi Th@round the
conductor 102 is nelted. Wen the gap between the conductor 102 , the

Pr of ect | it 8ot difa WEOVSWSE fotd bk 131b Heifie s BRI DL QBadkaas shown

in FIG 6, alternating current for the coil 53 is shut o The nel ted

portion c gy fi I ] wel ded
portion %A@gggrggﬁﬁ'gﬂ,%rt%@A%%n%%tﬁ'@c?rﬂioz‘?%%lg&%r%gﬁg tr:;l%é\ﬁ%ﬂg;gsarﬁé't%g groove
8h are wel ded i<N rated. | i t uency
of the AeTEoteRdisss S5ag s SRR npPeleF £HPE A HnGgared Enb i GEE0T:
0.3 A t e&fectige val of the A.C. voltage is about 1 kV, the power
consunpt i B PETRRS F’ﬂgﬁﬁgf'and the tinme of current application is about 2
to 4 sec. As a resul he conductor 101 | ferably .heated to about 220
to 230 C . At emiralartERRERRRT & chs BnastIoBhTY SRPOT L bY SRrLriHs
condition is naintained for about 40 sec, thereby allow ng the nelted
portion 8k4 P8 ER¥eQSPpLOers; £3 %Wseﬂwégg%PBE§°ﬁ|°§ thennsigde 8 t hose of
t he enbodi nent 1 because the vertical sectional area of the conductor 102
of the enthringEReticishelbdtafyarfythedhriegasngbbenatl oare $RowdndRct or 101
of the enbodinent 1. In this way, in the enbodi nent 2, the volune of the
mel t ed pd?iG ok Skendstheliremadaing one isxshovntimaFIGhd3mel B¥dtipgtion 8k is
not squeezed out of the joining faces 8c and 8d. In 41 particular, in the
enbodi nrerela@stidisuppdrtt . ofhe vd bpadjileot ¢Hrthggelectnbs mortioraB |[durigent i cal. to
that of the groove 8h, and the projection 8g is fitted into the groove 8h
wi t hout gaperatiorely abdsorbed bygthesprdmgshi éudthedebyhunlibkeélydoabei n | eaks
at the tinme of welding. The nelted portion 8k is confined in a range of
about 0. Sraasmittd® twvethe herméitriecshenl fir.ommiie redacés mdisdewnng esti on
8g and the bottom 8] of the groove 8h originally defined before the

wel di ng. tHe Werathod 6 thele1éHErLORBIO08 . 10PheSe Kod @it AbtarcoaduUCt i ve
wire having a circular vertical cross-section. However, the conductor 102

may have pided1 BaEkoofRdt 1taPeRas £ UG baSoRts it tankAanagperaiiel!l i ke .
Furthernore , the surf aces of the conductor 102 may be uneven at portions

maki ng Copf @CtnW 41 4 BF £he it 1l 8he1 Pi1ECt T8 3327 MGt HPB P 8 | of
the groove 8h. In addition to these shapes , the shape of the conductor 102

may be a é%&‘tﬂé’éﬂy icuﬁhebitga £ HAnCORELEA L1 pla%roéuls%gé%rmo&imreh I'n

ei t her of e above-nentioned shapes , the conductor shoul d only be
configure S 0. t overed - with
the nelte r?cgls‘ft{r:f&vﬁ% %ﬁté%%%&gt%'t%ué:ta?ﬁ’régg?&?#g’r?Ir]ﬁgu%c??gﬂﬂ\?\g di ng t hereby
to obtain L.Cl wel di ng strength. Furthernore, the conductor |01 of

t he errboa‘fc?rﬁeﬁééﬁ&ggg'the conductor 102 of the enbodinent 2 may be a helical
ongi t udi nal i AECEPOR O FI8- | Soihf SBEERS At "d AR HHIEN, AIC b T Res

42 To. bothoTHENBF S o 8 CLFEOT Reanid SOREAIPAR T onehd HAGRS Wittbes al | ow
42 to bot tTcal (5) |¥~ch rons es all ow
ey I L e R R Ny

t her eby i I : - tor is
conplicated in shape, the efficienCé of the induction heating is |owered.

| n addi t iwHleBthece keRt XAt BRECST 3 t hdhpeTank opéinp| 12dsimadePyer, it takes

| onger time for welding.
casting so as to be integral with the lower end of the shaft 15 of



In both cases of the enbodinents 1 and 2, the joining faces are on the sane
pl ane. Even if the joining faces have conplicated shapes, such as curved
faces and the like, and they are disposed on plural planes on different

| evel s on the whole, the induction welding can be used effectively.
Therefore, the present invention can formeven a suction nuffler provided
Wth joining faces having conplicated %ﬂapes I ncapabl e of being joined by

t he conventional vibration welding. Al though the present invention has been
descri bedhenelechrsicimatosr Br eSdvel pysporfSereetlpeabatieasintside thes to be
under stood that such disclosure is not to be interpreted as limting.

Vari ous ytldndero@dnithie Muliicridloairedtiondyetktubesd theappes Bntng O
those skilled in the art to which the present invention pertains , after

havi ng r gakdeer alneve1dt el aambtor A shngied vith tite ictaardssktied t he
appended claims be interpreted as covering all alterations and

modi fi cabionsriRé spalde Yhs id theecyivRasRi4 thraﬁghm ehetg¥stdiygnt i on.
43 |1 NDUSTRI AL APP CABI LITY I n accordance with the present invention, the

wel di ng %Jcﬁfeb%b testbsdt s Sugreﬂ@@rb mmofvﬂﬁaémtbh#,%na%s'b'e to

stabilize Ity of tron rru hermeti c conpressor.

K
aa cLA Sy RLatd’ FhEREBY dkEEB ﬁ%eg i &%*E%ér%i.%@%%'ef?bhébfﬁg a

h | | | I d
e e SRR CCSRel | TR T Beah é&sc%%ﬁ?ﬁ% A s ol et ri c

not or and ysed _to compress refrigerant gas there to ral se t he pressure
t her eof agTY(f £oE 748 gpgrre} t% REe ¥‘ RERS L
t heret hr ough prior to sai ressin mschanl sm ;t ion nuffler

d
havi ng: | SPATHATEL BOF SRRSO MARDR ST ATV ALO P S ST ARTOLBSHES of ned

to each other at a joint portion by induction weldin and
refrigerant gas from the compression chamber 21, " although these

valves are not shown in FIG.13. A cylinder head 7 is disposed
outside the compression chamber 21, with the valve plate 6 held
therebetween. A discharge pipe 10 is connected to the cylinder
head 7 so that the refrigerant gas can be discharged from the
inside of the cylinder head 7 to the outside of the hermetic shell
1.

On the other hand, the discharge outlet 8b of the suction
muffler 8 is connected to the outside space 22 of the compression
chamber. The inside of the suction muffler 8 is provided with a
cavity communicating £from the discharge outlet 8b to the suction
inlet 8a of the suction muffler 8. The suction inlet 8a is
connected to the opening end 9a of a suction pipe 9. The suction
plpe 9 sucks the refrigerant gas from the outside to the inside of
the hermetic shell 1.

The connection portion between the suction inlet 8a of the




b) a |l oop conductor enbedded in said joint portion between said portions
along said joint portion. 2. A suction nuffler in accordance with claiml1,
wherein, at said joint portion, one of said portions is provided with a
projection, the other of said portions is provided with a groove to
accommodat e said projection, and said conductor is disposed and secured
between the tip of said projection and®%aid groove by welding. 3 . A
suction nuffler in accordance with claim2 , wherein the width of said
proj ect i gncitdoaunst e 8l and itthendpening ®eridhad of 4hecfucstaiah gipeveisd. A
suction nmuffler in accordance with claim11, wherein said joint portion is

subst ant ic@hhkce8dnd ¢! ftdlathh Piedeterttiined afbuh €\vd sefbigérantigadncanffler in
accordance with one of clains 1 to 4, wherein the width of the vertical

Cross seqlaRNEdm %?a'edc&&'i'é’é"éi@ﬁ porteRsiAatsitd HetrreBib@Helt101t hanily ckness
thereof . 6. A suction nuffler in accordance with one of clains 1 to 4 ,

wher ei n uig ‘}’n‘ittgsoén* RRebs@/ahitdah ﬁi@féréﬁeé 119Nt Ré f&%&&wy@r&r i s

substantla I'arger than the thickness thereof A suction nuffler in

accorda”%% Pr%ﬂ és%'e%%%n]tﬁé’ sid@‘&{:@'dhésfl%éﬂf% Eyagkgnconduct or

IS substan cal suc on nu I'n accordance wth one of
ST 8o R, 0 R R L
ol oct 11 o 3 SHEEFERIFE 4R Phe BRRAES PRI rehr doFERREAS BREPPen e "
inside and outside of the suction muffler 8. 1In addition, the
pressure of the refrigerant gas inside the suction muffler 8 does
not become lower than the pressure inside the compression chamber
21 at the time of suction. Therefore, a sufficient amount of the
refrigerant gas can be sucked into the compression chamber 21.

With the above-mentioned configuration, the compressor of '
the embodiment 1 ralses the pressure of the refrigerant gas and
supplies the high-pressure refrigerant gas to an external
refrigeration cycle.

When the electric motor 3 is driven, the piston 5 is
reciprocated inside the cylinder 4 by the crank portion 12. The
space inslide the compression chamber 21 of the cylinder 4 is
changed periodically in accordance with the reciprocation. The
pressure of the refrigerant gas inside the compression chamber 21
lowers while the space inside the compression chamber 21
increases. At this time, the suction valve is opened by the

pressure difference between the pressure at the outside space 22

of the compression chamber 21 and the pressure inside the



a conpressing nechanismdriven by said electric notor and used to conpress
a refrigerant gas thereby to raise the pressure thereof ; and a suction
nmuf fl er for passing said refrigerant gas prior to said conpressing
mechani sm and havi ng: 46 a) plural portions made of a thernoplastic
resin and to be joined to each other at a joint portion by induction
wel di ng; and b) a | oop conduct or enbedded in said joint portion between
said portions along said joint portion. 10 . A hernetic conpressor in
accor daneemprebstbaichdinhbemi2dr ehereabre tof seeck theorefohgeranpiges ded with a
projection, the other of said portions is provided with a groove to
accomodaigcharfefrffat theninside & the euditdion mu £ es @oshroagh thecur ed
between the tip of said projection and said groove by welding. 11. A

her met i c 44 QPRAL§E Vut Te RBGOEKERESE W t bn A 6tABr Hind Ngheqprbsyinid of
muf fl er wherein the width of said projection is substantially identical to

that of $fk0rQf LY ran? gasﬁmﬁa@&h@ EORPFESS 06N idhahfted H873AGeY WHitbai M 9
, having said suction nuffler wherein said joint portion is substantially

I I f |
g(r:]cgr ggﬁ%ggw%é%giemo?fe ﬁgm nsmg&\é%s}fn etr)éil'ﬂ nrﬁ{ ﬁ% %ts gg; gt%?gi%/éept i cal
cross seehind? Qe A3ednaaduid e i3 SHORLAY Bt fecéifkgré{fset hi ckness

t her eof IC conpr essor acc one o arms 9 to
e R e i %ﬁﬂ&gﬂﬁ%ﬁ%ﬁ?’%ﬁ o RipaE e L2,
'n accor d%gi%.ev%ﬁeh c%rx}l%r%ssilon g:r?amber 21, whereby the high-pressure

refrigerant gas is discharged from the compression chamber 21

into the cylinder head 7. The high-pressure refrigerant gas

inside the cylinder head 7 passes through the discharge pipe 10

(FIG.12) and is discharged to the high-pressure side of the

refrigeration cycle outside the hermetic shell 1. The high

pressure of the refrigerant gas is lowered in the refrigeration

cycle. The refrigerant gas flowing from the low-pressure side

of the refrigeration cycle passes through the suction pipe 9 and

is supplied from the opening end 9a thereof into the suction

muffler 8 through the suction inlet 8a. By periodically

repeating the above-mentioned operation, the compressor of the

embodiment 1 continuously supplies the high-pressure

refrigerant gas to the refrigeration cycle.

The inner space in the hermetic shell 1l is sealed from
outside. Therefore, nolse caused by the electric motor 3, the

compressing mechanism 2, the refrigerant gas sucked into the

compression chamber 21 and the like is unlikely to leak outside.



9 to 12 , wherein the shape of said conductor is substantially helical. 16.
A hernetic conpressor in accordance with one of clainse 47 9 to 12 (
wherein said conductor has plural holes with axes orthogonal to the
| ongi tudi nal direction thereof. .Aly.A |.ALI.A . A .A9. A9;y. AL. A9;
A& A A9. A LA L A9. A9. A As. AL. AL;
CAL(.A9. A .A9. A AsA A .AL.A . A .As. ALI%2AsAl . As. As. A" (. A E. A&ul . A" . AL. A& A.
Asl..Al.A . AL A9[ 6) Ip%hn&WNU2 = Vv
3p} xsni d Farthlecmos®], cbhe dexamedd]ccshedl dapreyent sdluaiicsdttlamcalta) cTa] ca) cal
ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]cTa! =* ,
| 1y A~ysniedélnliat inget kadagh adld calr tabh oajradldrnd € alfle a]LeaUkﬂ:aLd]dztaiﬂ ga]cal c
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the refrigerant gas passes. For example, the suction muffler 8
may have partition walls so that the cavity inside the suction
muffler 8 is partitioned into several chambers by the partition
walls, although the partition walls are not shown in FIGs.12 and
13. In this case, the refrigerant gas flow snakes through the
chambers inside the suction muffler 8 in sequence, whereby the
speed of the flow is lowered. This lowers the level of the noise
caused by the refrigerant gas flow at the discharge outlet 8b of
the suction muffler 8 or in the vicinitf of the outside space 22
of the comﬁression chamber 21.

As described below, the suction muffler 8 also operates to
separate mist-like lubrication oil included in the refrigerant
gas inside the suction muffler 8 so that the lubrication oil
cannot be sucked into the compression chamber. When the
refrigerant gas 1s sucked into the suction muffler 8 through the
suction inlet 8a, lubrication oil floating in mist in the space
inside the hermetic shell 1 is also sucked together with the
refrigerant gas. If the mist-like lubrication oil is directly
sucked into the compression chamber, the lubrication oil may

attach to the suction valve or the discharge valve, thereby
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portions in the refrigeration cycle, thereby deteriorating the
refrigeration capability of the refrigeration cycle. However,
since the cavity inside the suction muffler 8 is partitioned into
the plural chambers by the partition walls as described above,
the refrigerant gas flow snakes through the chambers. At this
time, the lubrication oil included in the refrigerant gas is apt
to collide with and attach to the partition walls, since the
lubrication oil is generally heavier than the refrigerant gas.
The lubrication oil attached to the partition walls flows
downward inside the suction muffler 8, and 1s discharged from a
small hole (not shown) provided at the bottom portion of the
suction muffler 8 to the bottom of the inside of the hermetic
shell 1.

The suction muffler 8 1s generally made of a thermoplastic
synthetic resin having high formability and low thermal
conductivity, such as polybutylene terephthanol (PBT). FIG.14
1s a perspective view showing the suction muffler 8, and FIG.1 is
an exploded pers'pective view thereof. As shown in FIG.1l, the
suction muffler 8 comprises two portions 81 and 82 and a
conductor 101 (iron loop) held between the two portions. The
portions 81 and 82 are each formed by injection forming PBT, and

each have a substantial shape of a rectangle measuring about 60
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The conductor 101 is preferably made of iron or stainless steel.
The shape of the conductor 101 is nearly identical to that of the
joining face 8c of the upper portion 81 and that of the joining
face 84 of the lower portion 82, and is a thin-plate loop having a
width smaller than those of the joining faces 8c and 84d. However,
the loop is defined as a closed shape having no ends
substantially, such as a ring, a polygon and the l1like. Whereas
the widths of the joining faces 8c and 8d are about 7 mm, the width
of the conductor 101 is about 1 to 2 mm, and the thickness thereof
is about 0.2 to 0.4 mm. As clearly shown in FIGs.14 and 1, the
portions 81 and 82 are joined to each other including the
conductor 101 held between the joining faces 8c and 84 thereof.
FIG.2 is amagnified vertical sectional view showing the
vicinity of the joint portion of the portions 81 and 82. The
conductor 101 is embedded inside a welded portion 8k at the joint
portion of the portions 81 and 82. The welded portion is herein
defined as a portion formed when a melted resin solidifies at the
time of welding.
This kind of joint portion is formed by induction welding
as described below.
FIG.3 1s an exploded perspective view showing the outline
of an apparatus for induction welding the suction muffler 8.

FIG.4 is a magnified vertical sectional view showing the vicinity

of the joint portion at the time when the suctlon muffler 8 is
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bgbnbdeJpe@tion 5la at the central portion of the lower face 51b thereof.

The size of the hollow portion 5l1a is set to such an extent that
the outside face 8la of the upper portion 81 of the suction
muffler 8 makes contact with the inner face of the hollow portion
51a without substantial gap therebetween. Therefore, when the
upper portion 81 is inserted into the hollow portion 51a, the
lower face 51b makes contact with the upper flange 8e just
outside the hollow portion 5la as shown in FIG.4.

The lower pressing member 52 of the apparatus has a hollow
port:l.on‘ 52a at the central portion of the upper face 52b thereof.
The size of the hollow portion 52a is set to such an extent that
the outside face 82a of the lower portion 82 of the suction
muffler 8 makes contact with the inner face of the hollow po_rt:l.on
52a without substantial gap therebetween. Therefore, when the
lower portion 82 is inserted into the hollow portion 52a, the
upper face 525 makes contact with the lower flange 8f just
outside the hollow portion 52a as shown in FIG.4.

The lower face 51b of the upper pressing member 51 makes
contact with the upper flange 8e, and the upper face 52b of the
lower pressing member 52 makes contact with the lower flange 8f
as shown in FIG.4. In this condition, pressing force is applied
to the upper pressing member 51 and the lower pressing member 52

to narrow the distance therebetween in the directions of the
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portions on the joining faces 8c and 8d generally caused by the
warps at the time of injection forming, whereby the joining faces
8c and 84 make contact with both faces of the conductor 101
without gap. Since the unevenness on the joining faces 8c and 84
is generally about 0.5 to 1 mm, a pressing force of about 5 to 10 N
(about 50 to 100 kgf) i1s used to deform the uneven portions in the
embodiment 1. This value of the pressing force is smaller than
the value of about 10 N (about 100 kgf) used for the conventional
vibration welding. 1In the case of the conventional vibration
welding, it has been necessary that the joining faces 8c and 84
make contact with each other on the whole parts without gap. On
the contrary, in the case of the induction welding, it is only
necessary that the Joining faces 8c and 84 just make contact with
the surfaces of the conductor 101 without gap. In other words,
since the contact area is smaller, the pressing force for the
induction welding is less than that for the vibration welding.
It is preferable that the pressing force is applied only to the
flanges 8e and 8f to prevent portions other than the joint
portion of the portions 81 and 82 from being deformed by the
pressing force. In the embodiment 1, the widths of the flanges 8e
and 8f are about 3 mm, and the thicknesses thereof are about 2 to 4
mm.

During the application of the pressing force to the upper

pressing member 51 and the lower pressing member 52 as described
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disposed between the lower face 51b of the upper pressing member
51 and the upper face 52b of the lower pressing member 52 to
surround the conductor 101. As a result, an A.C. magnetic field
is generated passing vertically through the plane surrounded by
the coil 53, that is, the plane surrounded by the conductor 101.
This magnetic field generates an induction current circulating
in the conductor 101. This induction current generates Joule
heat inside the conductor 101, thereby raising the temperature of
the conductor 101 and the portions 81 and 82 disposed around the
conductor 101. When the temperature becomes higher than the
melting point of the thermopl/astic resin PBT used to form the
portions 81 and 82, the resin around the conductor 101 is melted.
When the gap between the conductor 101 and the joining faces 8c
and 84 is filled with a melted portion 8k as shown in FIG.2, the
alternating current for the coil 53 is shut off. The melted
portion 8k then becomes cool and solidifies, thereby forming a
welded portion. As a result, the conductor 101 and the joining
faces 8c and 84 are welded so as to be integrated.
In the embodiment 1, the frequency of the alternating
current (A.C.) is about 200 kHz, the effective value of the A.C.
is about 0.3 A, the effective value of the A.C. voltage is about 1
kV, the power consumption is about 450 W, and the time of current

application is about 2 to 4 sec. As a result, the conductor 101 is

preferably heated to about 220 to 230 €. After the alternating
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about 40 sec, thereby allowing the melted portion 8k to solidify
sufficiently. 1In this way. in the embodiment 1, the volume of
the melted portion 8k 1is adjusted to the extent that the melted
portion 8k is not squeezed out of the joining faces 8c and 84. 1In
other words, the melted portion 8k is confined in a range of about
0.3 mm in the vertical direction £from the joining faces 8c and 84
originally defined before the welding.

In the embodiment 1, the shape of the conductor 101 is a
thin-plate loop. The sectilonal shape thereof may be elliptic,
polygonal or the like. Furthermore, the surfaces of the
conductor 101 may be uneven at the portions making contact with
the joining faces 8c and 8d. Moreover, the conductor 101 may
also have a shape wherein its width is substantially equal to its
thickness. In either of the above-mentioned shapes, the
conductor 101 should only be configured so that the surfaces of
the conductor 101 can be covered with the melted resin without
gap at the time of the induction welding thereby to obtain
sufficient welding strength.

{<Embodiment 2>>

Embodiment 2 differs from the embodiment 1 only in the
shape of the joint portion of the suction muffler 8. Portions
other than the joint portion are the same as those of the

embodiment 1, and their descriptions are omitted.

FIG.5 is an exploded perspective view showing the suction
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held between the two portions. The portions 81 and 82 are each
formed by injection forming PBT, and each have a substantial
shape of a rectangle measuring about 60 mm in width, about 25 mm
in thickness and about 70 mm in height. A projection 8gis
formed along the central portion of the joining face 8c of the
upper portion 81. On the other hand, a groove 8h is formed along
the central portion of the joining face 8d of the lower portion
82. The vertical sectional shapes of the projection 8g and the
groove 8h are rectangular, and they are substantially identical
to each other in size. In the embodiment 2, the vertical cross
section of the projection 8g measures about 1 mm in width and
about 1.7 mm in height. The vertical cross section of the groove
8h measures about 1 mm in width and about 2 mm in height . The
conductor 102 is preferably made of iron or stainless steel. The
conductor 102 is a loop, and its circumferential length is
substantially identical to those of the joining face 8c of the
upper portion 81 and the joining face 8d of the lower portion 82.
The vertical sectional shape of the conductor 102 is a circle
having a diameter of about 0.7 mm. The vertical sectional area of
the conductor 102 is substantially identical to that of the
conductor 101 of the embodiment 1.

FI1G.6 is a magnified vertical sectional view showing the

vicinity of the joint portion of the portions 81 and 82. A welded
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projection 8g and the groove 8h are made contact and £itted with
each other without gap.

This kind of welded portion 8k is formed by induction
welding in such an apparatus as shown in FIG.3, just as in the
case of the embodiment 1. Since the details of the welding are
the same as those of the embodiment 1, their descriptions are
omitted.

FIG.7 is a magnified vertical sectional view showing the
vicinity of the joint portion at the time when the suction
muffler 8 is subjected to induction welding. Just as in the case
of the embodiment 1, the lower face 51b of the upper pressing
member 51 makes contact with the upper flange 8e, and the upper
face 52b of the lower pressing member 52 makes contact with the
lower flange 8£. 1In this contact condition, pressing force is
applied to the upper pressing member 51 and the lower pressing
member 52 to narrow the distance therebetween in the directions
of the arrows shown in FIG.7. The conductor 102 is held between
the tip 81 of the projection 8g on the upper joining face 8c and
the bottom 8] of the groove 8h in the lower joining face 8d. When
pressing force is applied to the upper pressing member 51 and the
lower pressing member 52 as described above, the tip 81 of the

projection 8g and the bottom 8] of the groove 8h are deformed and
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substantial gap. The embodiment 2 uses a pressing force of
about 5 to 10 N (about 50 to 100 kgf). This value of the pressing
force is smaller than the value used for the conventional
vibration welding. This is because, in comparison with the
conventional vibration welding, the induction welding in
accordance with the embodiment 2 requires a small area to be
contacted without gap, that is, an area as large as approximately
the surface area of the conductor 102. Just as in the case of the
embodiment 1, it 1s preferable that the pressing force is applied
only to the flanges 8e and 8f to prevent portions other than the
joint portion of the portions 81 and 82 from being deformed by the ..
pressing force. In the embodiment 2, the widths of the flanges 8e |
and 8f are about 3 mm, and the thicknesses thereof are about 2 to 4
mm.

In the condition wherein the pressing force is applied to
the upper pressing member 51 and the lower pressing member 52 as
described above, an alternating current is applied to a coil 53
disposed between the lower face 51b of the upper pressing member
51 and the upper face 52b of the lower pressing member 52 to
surround the conductor 102. As a result, an induction current
circulating in the conductor 102 generates just as in the case of
the embodiment 1. This induction current generates Joule heat

inside the conductor 102, thereby raising the temperature of the

conductor 102 and the tip 8i of the projection 8g and the bottom
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the temperature becomes higher than the melting point of the
thermoplastic resin PBT used to form the tip 81 of the projection
8g and the bottom 83 of the groove 8h, the resin around the
conductor 102 is melted. When the gap between the conductor
102, the projection 8g and the groove 8h is filled with a melted
portion 8k as shown in FIG.6, the alternating current for the
coil 53 is shut off. The melted portion 8k then becomes cool and
solidifies, thereby forming a welded portion. As a result, the
conductor 102, the projection 8g and the groove 8h are welded so
as to be 1ntegrated.

In the embodiment 2, the frequency of the A.C. 1s about 2'00 )
kHz, the effective value of the A.C. 1s about 0.3 A, the effective
value of the A.C. voltage is about 1 kV, the power consumption is
about 450 W, and the time of current application is about 2 to 4
sec. As aresult, the conductor 101 is preferably heated to about
220 to 230 C. After the alternating current is shut off, this
shut-off condition is maintained for about 40 sec, thereby
allowing the melted portion 8k to solidify sufficiently. These
values are 1dentical to those of the embodiment 1 because the
vertical sectional area of the conductor 102 of the embodiment 2
is substantially identical to that of the conductor 101 of the
embodiment 1. In this way, in the embodiment 2, the volume of

the melted portion 8k is adjusted to the extent that the melted

portion 8k is not squeezed out of the joining faces 8c and 8d. In
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is substantially identical to that of the groove 8h, and the
projection 8g is fitted into the groove 8h without gap, thereby
eliminating any gap through which a melted resin leaks at the
time of welding. The melted portion 8k is confined in a range of
about 0.3 mm in the vertical direction from the tip 8i of the
projection 8g and the bottom 83j of the groove 8h originally
defined before the welding.
In the embodiment 2, the conductor 102 is a loop of a
conductive wire having a circular vertical cross-section.
However, the conductor 102 may have other sectional shapes, such
as ellipse, polygon or the like. Furthermore, the surfaces of
the conductor 102 may be uneven at portions making contact with
the tip 81 of the projection 8g and the bottom 8] of the groove 8h.
In addition to these shapes, the shape of the conductor 102 may be
a thin plate, just like the conductor 101 of the embodiment 1. In
either of the above-mentioned shapes, the conductor 102 should
only be configured so that the surfaces of the conductor 102 can
be covered with the melted resin without gap at the time of the
induction welding thereby to obtain sufficient welding strength.
Furthermore, the conductor 101 of the embodiment 1 and the
conductor 102 of the embodiment 2 may be a helical coil, or a loop
having holes with axes thereof orthogonal to the longitudinal

direction of the loop disposed at some intervals. The directions

of the axes of the holes may be vertical, horizontal or inclined
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a larger volume, thereby offering higher welding strength.

However, since the conductor is complicated in shape, the
efficlency of the induction heating is lowered. In addition,
since the volume of the resin to be melted is larger, it takes
longer time for welding.

In both cases of the embodiments 1 and 2, the joining faces
are on the same plane. Even if the joining faces have complicated
shapes, such as curved faces and the like, and they are disposed
on plural planes on different levels on the whole, the induction
welding can be used effectively. Therefore, the present
invention can form even a suction muffler provided with joining
faces having complicated shapes incapable of being jo'ined by the
conventional vibration weldin§ .

Although the present invention has been descfibed in
terms of the presently preferred embodiments, it is to be
understood that such disclosure is not to be 1nterpr_eted as
limiting. Various alterations and modifications will no doubt
become apparent to those skilled in the art to which the present
invention pertains, after having read the above disclosure.
Accordingly, it is intended that the appended claims be
interpreted as covering all alterations and modifications as

fall within the true spirit and scope of the invention.
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In accordance with the present invention, the welding

strength at the joint portion is high, whereby it is possible to
stabilize the quality of the suction muffler of the hermetic
compressor. For this reason, the present invention has high

industrial applicability.
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CLAIMS

1. In a hermetic compressor comprisi.ng:

a hermetic shell having a hermetically sealed inner
space,

an electric motor elastically supported inside said
hermetic shell,

a compressing mechanism driven by said electric motor and
used to compress a refrigerant gas thereby to ralse the pressure
thereof, and

a suction muffler for passing sald refrigerant gas
therethrough prior to said compressing mechanism;

said suction muffler having:

a) plural portions made of a thermoplastic resin and to be
joined to each other at a joint portion by induction welding, and

b) a loop conductor embedded in said joint portion bétween
said portions along said joint portion.

2. A suction muffler in accordance with claim 1, wherein,
at said joint portion, one of said portions is provided with a
projection, the other of said portions is provided with a groove
to accommodate said projection, and said conductor is disposed
and secured between the tip of said projection and said groove by
welding.

3. A suction muffler in accordance with claim 2, wherein

the width of sald projection is substantially identical to that
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4. A suction muffler in accordance with claim 1, wherein
sald joint portion is substantially on plural planes of different
levels.
5. A suction muffler in adcordance with one of claims 1 to
4, whereln the width of the vertical cross section of said
conductor is substantially identical to the thickness thereof.
6. A suction muffler in accordance with one of claims 1 to
4, wherein the width of the vertical cross section of said
conductor is substantially larger than the thickness thereof.
7. A suction muffler in accordance with one of claims 1 to
4, wherein the shape of sald conductor is substantially helical.
8. A suction muffler in accordance with one of claims 1 to
4, wherein said conductor has plural holes with axes orthogonal
to the longitudinal direction thereof.
9. A hermetic compressor comprising:
a hermetic shell having a hermetically sealed inner
space;
an electric motor elastically supported inside said
hermetic shell;
a compressing mechanism driven by said electric motor and
used to compress a refrigerant gas thereby to raise the pressure
thereof; and

a suction muffler for passing said refrigerant gas prior

to sald compressing mechanism, and having:
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b) a loop conductor embedded in said joint portion between
sald portions along said joint portion.

10. A hermetic compressor in accordance with claim 9,
wherein one of said portions is provided with a projection, the
other of said portions is provided with a groove to accommodate
sald projection, and said conductor 1s disposed and secured
between the tip of sald projection and said groove by welding.

11. A hermetic compressor in accordance with claim 10,
having said suction muffler wherein the width of said projection
is substantially identical to that of said groove.

12. A hermetic compressor in accordance with claim 9,
having said suction muffler wherein said joint portion is
substantially on plural planes of d:l.fferént levels.

13. A hermetic compressor in accordance with one of claims
9 to 12, wherein the width of the vertical cross section of said
conductor is substantially identical to the thickness thereof.

14. A hermetic compressor in accordance with one of claims
9 to 12, wherein the width of the vertical cross section of sald
conductor is substantially larger than the thickness' thereof.

15. A hermetic compressor in accordance with one of clalms
9 to 12, wherein the shape of said conductor is substantially
helical.

16. A hermetic compressor in accordance with one of claims
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9 to 12, wherein said conductor has plural holes with axes

orthogonal to the longitudinal direction thereof.



