15 ‘OCT 2003 Suction nuffler and hernetic 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 condit 0L Bk
and the like, and nore particularly to a suction nuffler included in the
conpressor. BACKGROUND ART The principle of refrigeration in electric
refrigerators, air conditioners and thé like is described bel ow bri efly. A
conpressor is used to conpress a refrigerant gas to raise its pressure.
The hi gh-pressure ref sugeiantmgbiles anddtexrhainil compressed. \Wen t he

| 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-nenti oned

operation [ thereby | owering the tenperature of the air inside
t he refrim:ﬁﬁ&g‘?fgﬁ% room In the present invention, the
above-nentioned change of the refrigerant, frombeing.dyachahsebdssdrom the
conpressor to refftf Rt ?ngggﬁﬁae%es alrtelssgef’e grerg'gqu?% as a
refrigeration cycle. Ref rigerants based on hydrofl uqro r
hyclr oar boihauagnafdien REFRBPAD MRS FOTRFBSHYEN Ker SPEMTY HoRasPErLd)
recent years, these refrigerants have been 15 OCT 2003d2

refrigerators, air conditioners and the like, and more

particularly to a suction muffler included in the compressor.

BACKGROUND ART

The principle of refrigeration in eleptric refrigerators,
air conditioners and the like is described below briefly. A
compressor 1s used to compress a refrigerant gas to raise its
pressure. The high-pressure refrigerant gas is cooled andr
liquefied. When the liquefied gas vaporizes in an evaporator,
the gas 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 is

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 ref_rigeration cycle.

Refrigerants based on hydroflucrocarbon {(HFC) or
hydrocarbon tHC) not including chlorine are used as

refrigerants. Inrecent years, these refrigerants have been



used frequently instead of chlorof |uorocarbon- based refrigerants that
have been prohibited because they destroy the ozone layer. |In paftOLEQIRr,
t he HC-based refrigerants do not significantly cause the greenhouse
effect, whereby the use of the HC based refrigerants is also intended to

prevent gl obal warm ng. The conpressor _disclosed in Japanese Patent
Publication No. Hei 3-45212 for exarrpl@ I's known as a conventi onal
conpressor. This conpressor is hereinafter referred to as the conpressor
of conventseddirespmily inskead &f chlaroddupseshrpeanbagedw showi ng t he

i nside of the conpressor of the conventional exanple 1. A hernetic shell 1

i s subst apbEah jgrantshd £ Abvedsekn prohdbatetesecsuseahley destioy dhie s
hei ght. The upper face and the |ower face of the hernetic shell 1 are

seal ed t0,5BKE 1dver NNEA parRACR I MRhGIC bddEy\ReTBELEALBIIdTRORANI SM 2,
an electric nmotor 3 and a suction nuffler 18 are accommpdat ed inside the

hernetic ' ' Lk C Lt '

on threo ShansEieadiiy R the Bl plnnbade Bedpcer e UPRAL! Ghe BE ERE 1T:
shel | 1. rtherqore, the electric, oot.or IS 10 I at it haf t
becones sggéﬁ’ﬁﬁﬁ%qffﬂ&%%ﬁs \t:/"\nslt%lf%tel t(‘aar%r‘%= i'léo i’tsr%(‘a}le?lqlg.'f‘?%éefeI e::t fi i
notor 3 is electrically connected to an external power supply via a

term nal ¥8FM&BHor 11. The conpressing nmechani sm 2 conprises a cylinder 4,

a 15 OCT 2093
The compressor disclosed in Japanese Patent Publication

No. Hel 3-45212 for example is known as a conventional
compfessor. This compressor is hereinafter referred to as the
compressor of conventional example 1. FIG. 8 is a sectional plan
view showing the inside of the compressor of the conventional
example 1.

A hermetic shell 1 is substantially cylindrical, and its
diameter is nearly equal to its height. The upper face and the
lower face of the hermetic shell 1 are sealed to make its inner
space hermetic. A known compressing mechanism 2, an electric
motor 3 and a suction muffler 18 are accommodated inside the
hermetic shell 1.

The electric motor 3 is elastically supported by springs
on three snubbers 13 disposed at the bottom of the inside of the
hermetic shell 1. Furthermore, the electric motor 3 is installed
so that its shaft becomes substantially coaxial with the hermetic
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



3. The crank portion 12 is connected to the upper end of the shaft of the
el ectric nmotor 3. The piston 5 reciprocates inside the cylinder ﬁibprﬁm?
hori zontal direction by virtue of the revolving force of the ele o
motor 3 transmtted via the crank portion 12. The space inside the
cylinder 4 through which the piston 5 reciprocates is closed by the front
end of the piston 5 and a valve plate ¥ thereby to forma conpression
chanber (not shown) for conpressing a refrigerant gas. The valve plate 6

's provi dg%%?'htsgﬁﬁa%“&%@@ VRS 05, SHRPL ¥ diGgdied Shrimieearictgas into

t he conpr% anber uction, and a discharge valve for discharging
the refrigerant g fron1%he Co Sj r SEr¥al s Bt
shown in ‘g"l’@r@' zﬁ?:?/FFPrB rp%ta%‘ﬁi isggﬁogg%se sﬁo&ﬂ?;glli'1 eSP%e conpr essi on
chanber, with the valve plate 6 h Id,hger bet ween. A _di schar ' 10 is
connect edshaf t | the elgedrigdapter g’o‘ t at p&ﬁgopefﬁegépﬁca&aeg gg%kgg
di scharged fromthe inside of the cylinder head 7 to the outside of the
herneti ¢ theldylinder 4Ha thedorizantaldisection byuviFEre @t t8econnected to
t he outside space 18b of the conpression chanber. The inside of the
suction nuéfbEvii8 fioxrcer of itiede hechric awtiary 3 doananiddiadhylas thpncnank
out si de space 18b of the conpression chanber to the suction inlet 18a of
the suctiggrfubhlier. Ifhe Bpaceurisie ithlectylifder 4 thspoghbdtupiothee to the
opening end 9a of a suction pipe 9 wth a predeternined distance
t her ebet WwgeR oA NP rab¢h8B8aPePa sIclosed by the front end of the piston 5
and a valve plate 6 thereby to forma compression chamber (not
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 discharging the refrigerant 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 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 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



15 OCT 2003 4 supplies the refrigerant gas by suction fromthe outside to
the inside of the hernetic shell 1. The conventional hernetic condrieg§onn)
havi ng the above-nentioned structure operates as described bel ow t hereby
to raise the pressure of the refrigerant gas and to supply the

hi gh-pressure refrigerant gas to an extgrnal refrigeration cycle. Wen the
electric notor 3 is driven, the piston IS reciprocated inside the
cylinder 4 by the crank portion 12. The space_inside the conpreigion

chanber i suppkiee thsorefeigerant gds B ddmetipp theneuEgtdp it fPon. The
pressure of the refrigerant gas inside the conpression chanber |owers

whi | e t heinshde ofi tise hermed icoshebddi.on chanber increases. At this tineg,

t he suction valve (not shown) is opened by the pressure difference between
the pressure at fiHeceontehttosadterhdtiaf cohpressapitasdimgtbhanber and t he
pressure inside the conpression chanber thereby to suck the refrigerant
gas fromifsidendhelofdld teRctuire! SpedBteHas 86setBéa bldw thergbgstaire of

the refrigerant gas inside the conpression chanber rises while the space

st de L e COUMAS5) 900 GRETIEEN ISR arl ohllad Eupg fiptdeschar ge

val ve (no S opene he pressure ~“difference bet'ween the
pressure jpside the cylli r Ea5U L.0S]
conpressi%ﬁﬁ%ﬁ%ﬁ%% ?r%ﬂgﬁgbfe?%%q;%?%ﬁgb?%3§ﬂ$% re %gggggﬁggéggﬁis
dischargedyéign1the conpressi on

C .

When the electric motor 3 is driven, the piston 5 is
reciprocated inside the cylinder 4 by the crank portion 12. The
space inside the compression chamber is changed periodically in
accordance with the reciprocation. The pressure of the
refrigerant gas inside the 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
refrigerant 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



chanber into the cylinder head 7. The high- pressure 15 OCT 2003 5
refrigerant gas inside the cylinder head 7 passes through the di d6h@(Tg03
pi pe 10 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 flow ng
fromthe | owpressure side of the refrigeration cycle passes through the
suction pipe 9 and is supplied fromthe ogfnln end 9a thereof to the

her met i ¢ Befrigenantrgasigisidp that cybinden headd’ Masmes EhepraR fd%end 9a

al nost directly enters the suction inlet 18a of the suction nuffler 18.

By peri odiitsdharge pdati Iy andel siddschamgeidote dhepbightpresshise siddippEssor of
t he conventional exanple 1 continuously supplies the high-pressure
refriger aftie gaErigeiraeibaldcygis auitsideythe hetime tiienshepdce Tine bighher neti c
shell 1 is sealed from outside. Therefore, noise caused by the electric

motor 3, AREs e eRETRECEd %f&&?@%ﬁh&%@s lsheowet&d A8y 6hée WFrigedadiomt o the
conpression cshanber and the ke is unlikely to | eak outside. Furthernore,

the her We%#ﬂ%.ggl Jg?é rrérf%g%%&%muaag catd»%goaﬂmmceﬂé: uhatbrdsklrausiugd he

various p the él"ectric™ notor he conpreéessing nechani sm 2
1o ORI L il ol as%%sae%&wﬁ § A orlpT A RS
RO TSGR i R g e
1. The refrigerant gas supplied from the opening end 9a almost
directly enters the suction inlet 18a of the suction muffler 18.
By periodically repeating the above-mentioned operation, the
compressor of the conventional example 1 continuously supplies
the high-pressure refrigerant gas to the refrigeration cycle.
The inner space in the hermetic shell 1 is sealed from
outside. Therefore, noise caused by the electric motor 3, the
compressing mechanism 2, the refrigerant gas sucked into the
compression chamber and the like is unlikely to leak outside.
Furthermore, the hermetic shell 1 prevents lubrication oil
circulating through the various portions of the electric motor 3
and the compressing mechanism 2 from scattering outside. In
addition, the hermetic shell 1 stores the lubrication oil at the
bottom of its inner space to prevent them from leaking outside.
The suction muffler 18 serves to _attenuate noise caused by
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



chanmber. The refrigerant gas supplied into the suction nuffler 18 advances
through the cavity inside the suction nmuffler 18, and 15 OCT 2033@ ?tﬂ@
sucked fromthe outside space 18b of the conpression chanber insi :';[ e
cylinder 4 into the conpression chanber. The shape of the cavity inside
the suction nmuffler 18 is devised so asxto sufficiently decrease the speed
of the refrigerant gas flow while the refrigerant gas passes. For exanple,
the suction nuffler 18 may have partition walls (not shown in Fl G 8) so
that the isnencked fromsherentside GPaGSe 18R oL bhe COPRTESSIGRGPAIPET sever al
chanbers by the partition walls. In this case, the refrigerant gas fl ow
snakes t himsigle the.cyhianber 4 imto dde: fempoess bon ahember . 1§NesBaBtence,
whereby the speed of the flowis lowered. This |owers the |evel of the

noi se caysedhbycdvery ehsiider tiné syat ifdromuffhet 8 s cdeniitsedoso tdsetout si de
space 18b of the conpression chanber. As described bel ow, the suction

muf fl er 18, 8¢ 59 APEIPHBEreh@eSEna sdee b ithed ket uheiant igas Hlow whdlleded in
the refrigerant gas inside the suction nmuffler 18 so that the |lubrication

oi | cannogrkggeggtggggﬁgeteag BRI 65t QkamBaBhetne sWkedohhrus efdr ger ant

gas is sucked e suction muffler 18 through the suction inlet 18a,
s al oo SRKEEERRE RN (P E AR ERFIA Y 66 it BRET e |
ubricati o, ofl the SIEEELA uBTSE 1 b Y PphEs EQBREG S s60RERE"  the

chambers by the partition walls. In this case, the refrigerant

gas flow snakes through the chambers inside the suction muffler

18 in sequence, whereby the speed of the flow is lowered. This

lowers the level of the noise caused by the refrigerant gas flow

in the vicinity of the outside space 18b of the compression

chamber.

As described below, the suction muffler 18 also operates

to separate mist-like lubrication oil included in the

refrigerant gas inside the suction muffler 18 so that the

lubrication oil cannot be sucked into the compression chamber.

When the refrigerant gas is sucked into the suction muffler 18

through the suction inlet 18a, lubrication oil floating in mist

in the space inside the hermetic shell 1 is also sucked togéther

with the refrigerant gas. If the mist-like lubrication oil is

directly sucked into the compres-sion chamber, the lubrication

0il may attach to the suction valve or the discharge valve,

thereby deteriorating their functions. Furthermore, if the

lubrication oil is discharged to the refrigeration cycle through



oil may attach to the suction valve or the discharge val ve, thereb¥ T 7003
deteriorating their functions . Furthernore, if the |lubrication oiISHE

di scharged to the refrigeration cycle through 15 OCT 1003 7 the discharge
pi pe 10, the lubrication oil may attach to various portions in the
refrigeration cycle, thereby deterioratzing the refrigeration capability of
the refrigeration cycle. However, since the cavity inside the suction

e, HRe Rl 28 16 7tihd REpRLERLANATDRRT Aecslas el b adove, the

refriger roug anbers At this tinme, the
lubrication. oil jncluded

the . refrigeran Wt h and
i tach 1 Somions 12 T FerrbaphgeLfn i<y ndlin %‘3‘24%&"5%#6 el e
since the lubrication oil is eneraII vi er than er ant gas.
The | ubr ir@eftriaﬁratﬂoat%m%lf P?%fa r&é@m \ti'{?"%
downward inside the suction nuffler 18, and is dlscharged froma small

hol e (notsisicenthe sevlityetnaidehe SEELSAR TGS IR 4B %maéfﬁétt.iaﬂe&f fler 18

to the bottomof the inside of the hernetic shell 1. As described above,
t he suct ilotortihé lpdurbd chambers dantlesgsdbed ahdve citbet ¥sLgeeark 9@fe speed
of the refrigerant gas passing through the inside thereof and to separate
the m stelldwkenhkids ittatoumh the charhhedesl. | PAL Kbiset ingertiret 1ghzication
Accordingly, the suction nuffler 18 generally has a conplicated shape. In
addi ti ongitihensusaban nruhé | sfdfgdémant gasnpslapitnterddd ide with and

attach to the walls partitioning the cavity inside the suction

muffler 18, since the lubrication oil is generally heavier than

the refrigerant gas. The lubrication oil attached to the walls

as described above flows downward inside the -suction muffler 18,

and is discharged from a small hole (not shown) provided at the

bottom portion of the suction muffler 18 to the bottom of the

inside of the hermetic shell 1.

As described above, the suction muffler 18 is made

intended to sufficiently decrease the speed of the refrigerant

gas passing through the inside thereof and to separate the

mist-like lubrication oil included in the refrigerant gas.

Accordingly, the suction muffler 18 generally has a complicated

shape.

In addition, the suction Tuffler 18 is also made intended
that the high heat of the electri'c motor 3 is unlikely to be
transferred to the refrigerant gas before it is sucked. If the

temperature of the refrigerant gas rises before it is sucked, the

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



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 ofyrt
refrigerant gas rises before it is sucked, the density of the refrigerant
gas lowers. If this occurs, the 15 OCT 2603 8 pressure of the refrigerant
gas pressurized inside the conpressiorg chanber may not reach a

predeterm ned level. To prevent this problem it is necessary to |ower the
thermal conductivity of the suctio ffler - aF ' eason, the
suction rARGIHCe 8E; eggﬁéfgﬂﬁaﬁé: ag‘éfegsflﬁégﬁgp%%ﬁgc%?%nt hetic resin
having high formability and |ow therngl conductivijfy. Furtlier re, the
sucti on rafupressien chamBeRdRAY, PO tF SRR aRTReft ¢ 2€¥8Lst Pt ur al
portions. FIG 9 is a perspective view showi ng the conventional suction
muffl er Jgrdwemethis prokkémed tabo Recessary| o logersthe thegmaded
perspective view thereof . As shown in FIG 10, the suction nuffler 18
conpri sescdnduginititonef 1die sudti®d mIfElewadsi.ons 181 and 182 are each
formed of a thernoplastic synthetic resin by injection nolding. As clearly

shown in FIG 9rardtid reb@on,hehejmictivg fraffldBd 80is igeneyaitiliyomad8l i s
made contact with the joining face 18d of the portion 182. Both the

j oining faEasetdSemopiuk e sg;ﬁ\tﬁettqwégimmvhhgcmmembh:em&mltg(rmni c
|

wel ding. The ultrasonic welding has been carried out as described below
e 1 ik RSN el cpe Fbepbckb Rl S haseLbE misee Loes o
is formed by joining plural complicated structural portions.
FIG. 9 is a perspective view showing the conventional suction
muffler 18 formed as described above, and FIG. 10 is an exploded
perspective view thereof. As shown in FIG. 10, the suction
muffler 18 comprises two portions 181 and 182. The portions 181
and 182 are each formed of a thermoplastic synthetic resin by
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 18d 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.l1ll is a magnified vertical sectional view showing the
vicinities of the joining faces 18c and 184. Parts (a), (b) and
(c) of FIG. 11 show the condition§ of the joint portion of the
porti'ons 181 énd 182 at the time .t)efore welding, at the time
during welding and at the time after welding respectively. As

shown in the part (a) of FIG.11l, the joining face l8c has a

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



(c) of FIG 11 show the conditions of the joint portion of the portions 181
and 182 at the tine before welding, at the tinme during welding and at_the
time after welding respectively. As shown in the part (a) of FId5 il e
joining face 18c has a projection 18g, and the joining face 18d has a
groove 18h, the 15 OCT 2003 9 w dth ofg which is substantially identical to
that of the projection 18g. The projection 18g is fitted in the groove

18h. As indicated by the arrows shown i.n the al o LG 11,

pressi ng"’ﬂ@rté’eoﬁybéﬁ%‘l 4%@%&%’&%4 x&dﬁﬂgifgﬁﬁéér@:&?gc Est c and 18d from
fl anges 18e and 18f disposed on the rear sides of the joining faces 18c
and 18d pesdectival 18g) nTheLE}ction L8his SiFvetbipd ﬂﬁ"f’g(?e 8c and
18d make contact with each other w thout substantial gap, ultrasonic wave

i s transmist irditated by theiarnowsshowa in fhegpapt (tarieogrl%‘-‘edtli:on 18g. Then,
as indicated by the arrows shown in the part (b) of FIG 11, the tip 181

of the prRieRetingfdBge ardappribatvemt G LY tohthejodndngsfiaces Biba ardnd
repeatedly collide with each other. This heats and nelts the resins in the

viciniti R PErbiie Tdryekbi sefanidie 8 fpaDs posédonl e arechrt bedestdforhes) of the
groove 18h. The transm ssion of the ultrasonic wave is stopped when the

gap be%ﬁ&&mggfaéegggé 9Ralfen #adplele igeaqve Mihthe' comnmdiasrel y filled

with a sin Then, the nelted resin 18k solidifies as shown in

th t f ' j ' th
18ﬁ. pﬂ] tﬁ%%?h?&&é&rﬁ‘%ﬁ?@é PEE Wnld9sa Wik PEGhEaEL AL thB8akA the groove

other without substantial gap, ultrasonic wave is transmitted to
the vicinity of the tip 181 of the projection 18g. Then, as
indicated by the arrows shown in the part (b) of FIG. 11, the tip
181 of the projection 18g and the bottom 183 of the groove 18h
vibrate and repeatedly collide with each other. This heats and
melts the resins in the vicinities of the tip 18i of the
projection 18g and the bottom 18] of the groove 18h. The
transmission of the ultrasonic wave is stopped when thé gap
between the projection 18g and the groove 18h is completely
£illed with a melted resin 18k. Then, the melted resin 18k
solidifies as shown in the part {(c) of FIG.11, 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 Laid-open Patent
Application No. Hei 10-252653 is; also known as a conventional
compressor different from the conventional example 1. This
compressor is hereinafter referred to as the compressor of

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



181 and 182 are joined to each other. The conpressor disclosed-in the
Japanese Lai d-open Patent Application No. Hei 10-252653 is al so Kokl 283 a
conventional conpressor different fromthe conventional exanple 1. This
conpressor is hereinafter referred to as the conpressor of conventi onal
exanple 2. FIG 12 is a sectional plangew showi ng 15 OCT 2003 10 the

I nsi de of the conpressor of the conventional exanple 2. Just as in the case

of the conveg#%r%lc?ﬁ(%%fe)ﬁrg%ggrc%;gnégzéﬁ%%ﬂnjéé ggg}ﬁgﬂgié)_nal exanpl e

2 conpri skie chanrsm 2 and a suction

nmuf fler 8 hernetically sealed inside aJ;ernftic S eL]I[ The basi ¢

confi gur afush & 1pHd¢ 6AFERT SHE CRRYERTEORA §XEE‘PSP ‘el%?at?ﬁm%]éﬁs%g t hat
of the conventional exanple 1. The sane conponents are accordingly

repr esent efl the chaventionalcgramle 2FANRESehane Rt HFIHRPEAT 3 afe
omtted. The conventional exanple 2 differs fromthe conventional exanple
1 in the tompoessinpoiertanigm 2rand ey ben pyffdendhhemmetisadilyposed
under the electric motor 3, b) the suction inlet 8a of the suction muffler

8 i s conngehtddtinside adpermengicstiedd bf The baxia configer8tiencdfLrhe as
the nost inportant difference, the joining faces of the suction nuffler 8

are wel degdohPedtdbhherSrmpEs ROLs cbhPletéliyStife Bamenes thue of eeshowi ng the
suction nuffler 8, and FIG 15 is an expl oded perspective view thereof. As
shown i ncEhGantonhieSitil100 . Mifd 8am8 SoMPUdeitsSs hyve fsidrdihygi8d and

represented by the same reference signs and their descriptions

are omitted. The conventional example 2 differs from the

conventional example 1 in the following points: a) the

compressing mechanism 2 is disposed under the electric motor 3,

b) the suc£ion inlet 8a of the suction muffler 8 is connected to

the opening end 9a of the suction pipe 9, and ¢), as the most

important difference, the joining faces of the suction muffler 8

are welded in a different method.

FIG.1l4 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 meolding a

thermoplastic synthetic resin. As clearly shown in FIGs.14 and

15, the joining face 8c of the pog:‘tion 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 8d are joined to each other by vibration

welding.



82. The portions 81 and 82 are each fornmed by injection nolding a

t hernopl astic synthetic resin. As clearly shown in FIGs.14 and ﬂ§gftmm3
joining face 8c of the portion 81 is nade contact with the joining face 8d
of the portion 82. In contrast to the conventional exanple 1, in the
conventional exanple 2, the joining faces 8c and 8d are joined to each

ot her by vibration welding. 15 OCT 2003 >> In the case of the conventi onal
exanple 2, the shapes of the joining faces 8c and 8d each have two forns
FIG 16 is a magnified vertical sectional view showing the vicinities of

the joining facegS¢epanthfiofn s eondaneeonht fexpiepld of, nhe FRapes(af and
(b) of FIG .16 show the conditions of the joint portion at the time during

wel di ng and at. t.he ti ' rr%sgae bV&ldhs I N this form both the
j 0i ni ng fé@@%lggnlg %Q% t gggg. Eﬁe conéition wherein both the
flanges 8e and 8f_ are pressurized o t the inin

contact with the5¥- ri'iﬁng fadgigggég Jese é‘mS% VJ'onrﬁi&(')’g}511

vi brated agai nst the | ower portion 82 in ar al | with the %(.)’I giénoqa%aces
8c and 8d wicimiities of bhetIdHNDHHACEH %enseﬁq ln aegors

result, the joining faces 8c and 8d are rubbed with each other, and
friction heatmisPgemer bt p@ndThb} off FIGt 1 6rsheeathe teandd tioms af thee portions
81 and 82 made of a thernoplastic synthetic resin. The vibration is

sth opped wh§sinpRdaliematarhaeightduming Relfbongiamsaglthmiiise affitemel ted in

e welding respectively. In this form, both the joining faces B¢
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 8c and Sd as in@icated by the arrows in the part -
(a) of FIG.16. As aresult, the joining faces 8¢ atnd 8d are
rubbed with each other, and friction heat is generated. This
frictioen 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.1l6. As a result, the portions 81
and 82 are joined to each other.

In this form, the joining faces 8c and 8d are melted on the

whole, thereby obtaining high welding strength. However, on the

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

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



vertical direction fromthe joining faces 8c and 8d. The nelted portion 8L
of the joint portion then becones cool and solidifies as shown 1d§] E]hﬁm)art
(b-) of FIG 16 . As a result, the portions 81 and 82 are joine po each
other. In this form the joining faces 8c and 8d are nelted on the whole,
t her eby obtai ning high welding strengtim However, on the other hand, the
nelted portion is apt to be squeezed out of the joining faces 8c and 8d at

the tinme of welding. OCT _20 7 L '

sectional view ghgw ]n'éifh%m.a\ging'%rjl%t% i ‘éészi."fjfc%]hgej%gliﬁg%g%jééc‘ighﬁgﬁghﬁ% in
accordance with the _other form Parts_(a), )..and (c). of FI.G.17.show the
condi ti origlcigriitigs pEithe deipind Eﬂceﬁwggt %ggéf‘ngc&Eth‘ﬁﬁ,“&h PZ'HS time
during welding and at the tine after welding respectively. In_ this form

t he upperothemEngmi adaxss (8) priki aed () af FIGyrlo) shevditiegondhBirRE | over
joining face 8d is provided wwth a groove 8h. As shown in the part (b) of
FIG 17, ¢f ekeijuiftopoetion atpphectimebpfonetwrldinggat e 44me8f so that
the tip 8 of the projection 89 makes contact with the bottom 8 of the
groove 8huriry wbildifigrghd atnthd hémeppireperidingSiespectibralyed dgai nst the
| ower portion 82 in parallel with the joining faces 8c and 8d as i ndicated
by the arﬁmfb@mt,hgzé)&?be&biomir@ GacéBc IBeproidedwithhe groove 8h is
made | arger than that of the projection 8g by the anplitude of the

vibratio rdgfe@tfcﬁ'? Bht - add@hkl Powdr 9b1hiAg <Y satiopridgiaea witibad with
the bottom 8 of the groove 8h,

groove 8h. As shown in the part (b) of FIG.17, pressing force is

applied to both the flanges 8e and 8f so that the tip 81 of the
projection 8g makes contact with the bottom 8j of the gx.'oove 8h.
In this condition, the upper portion 81 is vibrated against the
lower portion 82 in parallel with the joining faces 8c émd 84 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 aresult, the tip 8i of the
projection 8g are rubbed with the bottom 83 of the groove 8h,
thereby generating friction heat. This friction heat starts
melting the tip 8i of the projection 8g made of a synthetic resin.
The vibration is stopped when a predetermined height of the tip
8i 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 projection Bt_':; and the groove 8h is filled with
the melted portion 8L, and the joining faces 8c and 8d 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.



t hereby generating friction heat. This friction heat starts nelting the
tip 8i of the projection 89 made of a synthetic resin. The vibrath §ol 2083
-st opped when a predeterm ned height of the tip 8 of the projection 8g is
nelted. At this tine, the length of the projection 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 meke contact wi.th each other wh tion 8L

t hen bec%%@srﬁﬁ'(ﬁ%tarﬂl%gf’f" ?‘Ppﬁrsblag‘ngh%aﬁr nﬁ)?ﬁee%art ”%%?%QP%%VG 17.

OCT 2003 13 As a result, the portions 81 and 82 are tq.e ﬁh other
In this form tH& Qhﬁ)slﬁpﬁ'ﬁetgﬁdﬂ%ightli‘% gLa9veg8hidh g%e g fortion
8L. Therefore, the nelted portion 8L is unlikel to be squeezed out of the
j 0i ni ng fmekted@oartd.c@IBL On Therediorer. themelted apagiondlr 4sdmiikely he
vicinity of the projection 8g, whereby the welding strength in this form
is | ess thame bgueetedlmit brthesjoining A4 8c and 8dbo\en kbetdbed suction
nmuf fl er wel ding nethods in the conventional hermetic conpressors have

probl ens HgRa! iWeadiniebevursroniot incaseviefintity af tthespno jecklion 8y used for
the assenbly of the suction nmuffler 18 in accordance with the

convent i Wﬂér@ﬁ?@ﬁ@wéléﬂﬂg@&éﬂﬁlﬁih%ﬁEdrﬂgisl&%@sf thah thatasseatdd y of
the suction nufiler 8 in accordance with the conventional exanple 2, the
contact pepLh Uk 1hhierd gl ng faces
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 ca;mot 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



are vibrated to generate heat. However, the portions fornmed by injection
formng a synthetic resin generally have warps. The warps are caused b
the nonuniformity in injection pressure or metal nold tenperaturd.) itHe

ki nds of warps generally occur on both the joining faces in the
conventional exanples 1 and 2, therebysnmaking the joining faces uneven. If
the joining faces are uneven, the joining faces cannot nake contact with
each other uniformy on the whole. a result, the ree of .heating by
the vi breecemesaoonad LS WRSFRAIIENEC ‘Hr‘?n"r‘f"gt?‘éé’@g%%r‘?ePﬂ’éL&BBl .
Therefore, the heating tenperature of the whole joining faces 15 QCT 2003
14 beconescomes diffenenthet sarions Rerthens et Hae #a DHERCEEn Aelones
different at various portions of the joining faces. As a result, the

wel di ng sEéSEDE ) thie wlkdhg st rjenigthnof fthecwhobe dedningfiaaesreronegst he
wel di ng strength is nonuni formas descri bed above, the stress caused at
the joi ntypekhieemRl t he ciedaingttergty isheonimifiimasolesereibedct ric
notor and the |like concentrates on a portion having | ow wel di ng strength,

wher eby a,,880 ithd skBb¥s e st ahd heinergiraion bfaHeasgetamaunt of
lubrication off enters the suction nuffler fromthe gap and accunul ates

(I nside t heufffgvgﬁ&ﬁe iAoy biid BLEERELOhdr ahBsinle Luke conpr ession

chanber eRCess] ransmts t pressing force of the piston, thereby
Cae L0 2 HRIAR e HET eSS Yoy AL YR AL e ORI Ve 11
gap is likely to occur at the portion. Ifa 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
pressing 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 refrigera'tion
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 like. 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.

[E

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 if the stress



cycle outside the conpressor, and stagnates at the evaporator, e gﬁ
causing i nproper refrigeration. Furthernore, the gap at the 10|nt E f?@H
is widened by the vibration of the electric notor and the like. If the
various portions constituting the suction nuffler are m saligned
eventually as the result of the w dengd gap, there is a possibility of
causi ng | arge abnornal noi se. A nethod of increasing the pressing force

obol | &4 100Ut B9 45688 B LAV Ad Toutle  BESILAGeR g, oL 100 O

ration tor |se he wel di ng

strength to the extent that n a curs I.f .the stre ggg ?2@03 15
concent r feECTH P BBPVPon %%a EBWS ﬁ@ggpflgﬂgﬁ%rﬁé‘se}g&cﬂ "ove.
These nethods are intended to raise the weldi n% strength ﬁ’/' ncreasi ng
t he vol uretzsngtiebycnoreasing Fherelumegfethe resin He Bds, it is
inevitabl e that the amount of the melted resin becomes excessive at some
porti ons.HoMeuwdiesén tiese meshodse Felisetneeitable that the paosatecefed out of
the joining f aces. The portions squeezed outside result in the so-called
"fins" whgie metied. rddin becbmelscexpessive aft $ome fpontdongr.oRt thesehe
suction nmuffler during the operation of the conpressor and then enters the
conpr essGiort it AtReGReDbéd resinets aptet pitat squaaded oatpaf thtte on wal | of
the cylinder, thereby causing a danger of preventing the piston from
reci procajd{ith fyeablky. 7Hd poratbuel Jquddrnd auestasahésulit thethe

so-called "fins" when cooled. If the broken pieces of the fins

drop into 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. Altermatively, they are caught at the

suction valve or the discharge valve, thereby causing a danger of

damaging the hermetic sealing of the compression chamber. Both

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 if the vibration welding is



suction val ve or the discharge val ve, thereby causing a danger of _d o)
the hernetic sealing of the conpression chanber. Both of these cak%gﬁﬁﬁwge
a probl em of hindering the pressure of the refrigerant gas fromrising to
a predeterm ned value. The heating tenperature on the joining f aces at the
time of the vibration welding I's noreléniformthan that at the tine of

the ul trasonic wel di ng, because the vibration of the joining f aces ow ng

to the ultrasonjc | di | i ' £9hoh & Hedi Ni Ng
aces. QRISE BEAs TRERES PR e e e o O e e
uniformy at the tinme of the vibrati L,nd. r t he
heating iRed=nd E&MBEFaEyre A%ing ?énﬁgbs uﬁgggbﬁ%gé a oég, j%@’i#??g‘t%'
vibration welding is OCT 7903 16. used, it |s,inpossible t i nate the
nonuni formty i RUEKBEIROZE ntP¢ &P r“ew%inﬁ%ﬁg?’t?st hﬁeffr?é'\j'eoﬁ'}r%él on the
joining faces. Furthernore, the vibration wel ding has tg{% foll Ql_\E/)\n ng
pr obl ens.prdbkems f r B Udec frequenrEds Erdaed; SxFsS e RERO BT ati on

wel di ng, the whole joining faces cannot vibrate wuniformy. Therefore, the
anpl i t udeviirdtion weildiingn the whodei jeinirg faces ganpet é’é#éaé:)& ent in order
to obtain sufficient heating tenperature in the vibration welding. For
this reas@fifornily heThebefibiren the dinpyitutde of dhlksvibratikon disning faces in
the wvibration direction cannot be made smaller than a certain value. For
exanpl e, Asqeivd tbrbéd NarRRs to (Spmeobx et 11Vprileriteo nbtednasytfidhkent he

wi dth of the groove 8h in the joining face 8d is |arger

heating temperature in the vibration welding. For this reason,
in the 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 Bh in the joining face 84 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 whole widths of the joining 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 betwe.en the groove 8h and the
projection 8g is wide, a large amount of melted portion is

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

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



than the width of the projection 83 on the joining face 8c by the
anplitude of the vibration. Since the width of the groove 8h is ﬂ{ﬁﬁnz@ﬂ
whol e widths of the joining faces 8c and 8d are nade |arge to mai
strength of the joint portion. For this reason, the widths of the flanges
8e and 8f are larger than the wdths rieguired for pressing force
application at the tinme of welding. The large widths of the flanges Be and

8f are not gsiraﬁ:le nce it.is sar o) r‘gl@ﬂ? cflon
muf fl er 8¥Ph iBg t H& ﬂgbﬁﬁt"‘fc’cr%%ef“?e@a géﬁ%a%€%§§ poss‘%"g Ee:’% %“ #er nor e,
since the_gap between_th roove ﬁ he ro 89 W|de a large
amount of 1 ﬁﬁﬂ?e&%?“?ﬂ-&ﬁg @orpe?fh' Peﬁﬁf%}'ﬁr to ‘f’)v?}r'lgf‘h"é VE(R t%(,gFé’Pa’ree a
long tine is required for the welding, and it is difficult to adjust the
time for 8he Pm thy otdwy handudifyithg. a‘!“?\‘-“b‘ﬁ REr thd Mgd tediPeReieBdint of the
melted portionis large, the nelted portion is likely to overflow fromthe
groove 8hmabh, tshgaptimmains detiveenhthe gneeveoh @nd the Daw jeetdiamsgs
small, a gap remains between the groove 8h and the projection 8g, thereby
| oweri ng whkdeby iwernigidiweDESCCRFENGEh | NVENTI ON The present invention is
.intended to provide a conpressor having a suction nuffler assenbl ed by
mutual |y and stably joining the portions thereof nmade of a thernoplastic
synthetic resin at uniform welding strength without causing f ins. A
hernetic p9RPL.OSORE d IRVERTEANCE With the present
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
uniform 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



I nvention conprises: a hernetic shell having a hernetically seal ed | nner
space; an electric notor elastically supported Inside the herneti% mﬂ
a conpressing mechani smdriven by the electric notor and used to conpress

a refrigerant gas thereby to raise the pressure thereof ; and a suction
muf fl er for passing said refrigerant gag prior to said conpressing

mechani sm and having: a) plural portions nade of a thernoplastic resin and
to be joi

ed to each _other_at L.Qi rtion by induction welding, and

b) a Iooptgﬁﬁﬁﬁﬁ%ﬂ“%ﬁg8ﬂgéal H%ggiﬁ%%#? Thortion between 15 OCT 2003 18
the portions along the joint portiopn. With this configuration Hg$
conponent porti dﬁgﬂbf:htiﬁe‘w%ﬁg@i‘%t f Ité\ﬂ FAMRRRBPR &’%’Eéza\ﬂr{%bfh %resent
i nvention are joined to each other by induction welding usi nlg t he
conduct or suetendecEfIex An jerondanse width the pressatainyenbioRr ;ehol e
conductor becomes uniformby virtue of induction heating using the
conduct or joIhedetf®eacheyter byt irdyct hen weliding nsingdhencobdia§oro war ps
caused at the tinme of nolding, the tenperature of the joint portion
becones ugphbeadedrDi thiei joigaperticne VIie tempefraiurel ¢fdheowhode is
uni format the whole joint portion. As a result, the strength of welding
al so becogpsauitbeteenéd@niform by virtue of induction heating using

the conductor. Therefore, even if the joint portion is uneven

owing to warps caused at the time of molding, the temperature of

the joint portion becomes uniform. For this reason, the volume

of amelted portion is uniform at the whole joint portion. As a

result, the strength of welding also becomes uniform on the

whole. In this way, the joint portion of the suction muffler

becomes stable.

In the above-mentioned suction muffler in accordance with

the present invention, one of the portions may be provided with a

projection, the other portion may be provided with a groove to

accommodate the projection, and the conductor may be disposed and

secured between the tip of the projection and the groove by
welding.

With this configuration, the portion melted at the time of
welding accumulates in the groove and fills 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



whole. In this way, the joint portion of the suction nuffler becones
stable. In the above-nentioned suction nmuffler in accordance with the
present invention, one of the portions nmay be provided with a prdjEeﬁETi o
the other portion nmay be provided with a groove to accomodate the
projection, and the conductor may be dhgposed and secured between the tip
of the projection and the groove by welding. Wth this configuration, the

portion nelted at, the tinme of | di accynul ates._in the groove and fills
in the ga’ﬁ‘%’i%?lﬁ'%aﬁﬁﬁfés?ﬁmo grﬁ’%tt%g{éﬂﬁo%ﬁ%év#her efore, the nelted
portion is not squeezed outside fromthe joint porfion, ther.e
elininating a F@d§eronfiguxatinp glifinates @%r%fpef‘%‘?‘égl?‘ H’i’r‘ﬁ%&hﬁﬁ dth of
the projection is. 15 OCT 7003 19 substantially identical to that of the
groove. Tisktedbpbrgdcaticrumilatediasthegreaye: ﬁs S esscceu t Hkde fHamg
portion accunmul ated In the groove is squeezed outside from the groove.
Ther ef or eshd lag oot edripardficare ;i theme kegd portdansks unlpkelytagausieon, the
vol une of the gap between the projection and the groove to be filled with

the neltegiporti oA dddiyiRn,. thdherlaies of the ghapriee tweenveheiprp beet ben
shortened, and the welding can be carried out securely. As a result,

uni f or m Wl fivhe gS6ea% b6 F1he oWl ahnatk Akltba pdxtion osmaidrtion. |In
t he above -nentioned suction nuffler in accordance with

Therefore, the time for welding can be shortened, and the welding
can be carried out securely. As a result, uniform welding

strength can be obtained at the whole joint portion.

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 identical to the
thickness thereof. .

This configuration reduces the ratio of the
circumferential length of the conductor with respect to the

vertical cross section thereocf. In other words, this

configuration decreases the area of the resin making contact with



the present invention from another point of view, said joint  portion m
be substantially on plural planes of different levels. Wth this 1§ 0T Zh/ﬂl
configuration, it is possible to forma suction nuffler by joining
conplicated portions having curved joining faces. This nmakes it possible to
forma suction nuffler having a shape,gffering a higher sound- attenuating
effect. In a preferred embodi ment of the suction nuffler In accordance
with the present invention, the vvid}lh of thé: vertica Cro§ Sfiction of the

conduct orthe copguctRri-al TREToRMNS c APervelded POTtdRR18 Tt hi s

configuration reduces the ratio of the circunferential |ength of the
conduct orsmialhwidbpeespeot tiscthe daintaportdes - sFQn Bhis reasan. th ot her
words, this configuration decreases the area of the resin naking contact
with 15 Gad) 260 o2 ionhes amidiketlyr to Hresqgheegedidnt skdelEqopothe deind
relatively small with respect to the joint portion. For this reason, the
mel ted popdi€fon atuthé kame bo wed Gimperhdrebyse tanfnainnda danger oforti on
at the time of welding, thereby elimnating a danger of causing fins.

Furt her nog gy o YIS E1hfze CaRfMdtmdite SREdRethe RohAReorhEs [pedjueed on and the
groove as described above, the wdths of the projection and the groove

o oo sk R bk e e etelatmned ool e
wel di ng widths of the projection and the groove required at the time of
welding are small. Therefore, the width of the joint portion can
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 configquration, since the thickness of the
conductor i1s 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



strength. In another preferred enbodi nent of the suction nmuffler in
accordance with the present invention, the wdth of the vertical 15065003
section of the conductor is substantially larger than the thickness
thereof. Wth this configuration, since the thickness of the conductor is
smal |, the distance between the portiogps of the suction nuffler at the
joint portion is snmall at the tinme of welding. This shortens the tinme for

wel di ng, and reduces the volune of the wel ded Boraio . Aste re uj!t t he
mel t ed pdstiarge withnregeegt ite bhe FRfEaat JhisFas ’FFgPrFt"h E‘I‘Si FHorti on
at the tinme of welding, thereby elimnating a danger of causing fins . In
still anpoletopr.efBnemzfarmothesstrengthefweldng 1:R49%r in accordance
with the present invention, the conductor is substantially helical. Wth

this configurat faRset Beitdlametinir prefeeredenpmdingnt sf (e sggionr s
| arge with respect to the volune of the conductor at the joint portion.

Ther ef or g,,£F1@rSi A HHEidradnceeh it ARG ies pheghnt limveatt isini | theresmdsc toef er r ed
enbodi ment of the suction nuffler in accordance with the present

i nventi O'?ras{ Bflélfgfwéy wibBSsld'b2knbgbas1vid BhaXemgntudmigeadal to the

| ongi t udi na rection thereof. Wth this configuration, the volunme of the

Pﬁlet ed pytion ;dNEREPGEALI Ng the conductor with the holes is larger than

With this configuration, the volume of the melted portion
incorporating the conductor with the holes is larger than the
volume of the melted portion incorporating a conductor with no
hole by the volume of the spaces inside the holes. In addition,
the sectional area of the melted portion in parallel with the
joining faces is made larger, thereby ensuring higher welding
strength.

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

the following detailed description taken in conjunction with the

drawings.

BRIEF DESCRIPTION OF DRAWINGS
FIG.1l is an exploded perspective view showing a suction
muffler B in accordance with embodiment 1 of the present

invention:

FIG.2 is a magnified vertical sectional view showing the



vol une of the nmelted portion incorporating a conductor with no hole gy t he

vol une of the spaces inside the holes. In addition, the sect i onall 5 L&

the nelted portion in parallel with the joining faces is nmade | arger,

t hereby ensuring higher welding strength. Wile the novel features of the
I nvention are set forth particularly 2p the appended cl ains, the

I nvention, both as to organization and content, will be better understood

and appreci gt q:] a .t h,_ot her. gbj.ec g HE£5n tdeL8fthe from the
fol | ow nd%tﬁ’glnj'i Ye#&@%c%%)?‘f%oﬁegjkée}gjol%nﬁi%ﬁp ﬁ%t oh W t h t%‘g i ngs.
BRI EF DESCRI PTI ON OF DRAWNGS FI G. 1 is an | oded_per spective vi
showi ng dosiedt PBRtLARHS EP“S“H“&&E&%@BC%BH '@?ﬁfo%ﬁénfn £S5 rtdr?‘g'\%ﬁ esent
invention; FIG 2 is a magnified vertical sectional view showi ng the 15 OCT
2003 22 wiitd Bheemfodimentolnt portion of the upper portion 81 and the
| ower portion 82 constituting the suction nuffler 8 in accordance wth the
enbodi ment 1; FFEG33i%s an expleoded psaspsetivecvieeshovingEhe Rutding ne  of
an apparatus for induction welding the suction nuffler 8 in accordance
W th t he cirindippardatiis Eb6 indust tomwgdidingdtve suicdlonsme£f bewl8 inew
showing the vicinity of the joint portion at the tinme when the suction
accordance with the embodiment 1;

FIG.4 is a magnified vertical sectional view showing the
vicinity of the joint portion at the time when the suction
muffler 8 in accordance with the embodiment 1 is subjected to
induction welding:;

FIG.5 is an exploded perspective view showing a suction
muffler 8 in accordance with embodiment 2;

FIG.6 is a magnified vertical sectional view showing the
vicinity of the joint portion of the upper portion 81 and the
lower portion B2 constituting the suction muffler 8 in acceordance
with the embodiment 1;

FIG.7 is a magnified vertical sectional view showing the
vicinity of the joint portion at the time when the suction
muffler 8 in accordance with the embodiment 2 is subjected to
induction welding;

FIG.8 is a sectional plan view showing the inside of a
compressor in accordance with conventional example 1;

FIG.9 is a perspective view showing a suction muffler 18

in accordance with the conventional example 1:

FIG.10 is an exploded perspective view showing the




muffler 8 in accordance with the enbodinment 1 is subjected to induction
wel ding; FIG5 is an expl oded perspective view showing a suction nlffCEZ008
i n accordance with enbodinment 2; FIG 6 is a magnified vertical sectional
view showing the vicinity of the joint portion of the upper portion 81 and
the |lower portion 82 constituting the syuction nuffler 8 in accordance

with the enbodinent 1; FIG 7 is a magnlTied vertical sectional view
showing the vicinity of the joint portion at the tine when the suction

nuf f1 er 8spEtieadrefkter Wst in @ecosddssgenehth fhescenyertieral #xampdiecti on
welding; FIG 8 is a sectional plan view showi ng the inside of a conpressor
in accordance wi FIGcbhisnaimawilfdesdperticakisgarionad phey seming thew
showi ng a suction nmuffler 18 in accordance with the conventional exanple
1; FIG 1@iksndmyespithdeso et ppatiioncofithe pootiowys tisd 48d QBR 2003 23
suction nuffler 18 in accordance with the conventional exanmple 1; FIG 11

i s a magnibhet itatingaths eulcitadal myf £1e s NeWin@ccoedanice witly thle t he j oi nt
portion of the portions 181 and 182 constituting the suction nuffler 18 in

accor dance wh bl +ii 38 2 1000MRIM & ANpaLkaR)E {b) R bcf ¥ FEO) 1anthdweknef FIG

11 show the <conditions of the joint portion at the tinme before welding, at

the tinme duri;ng;Waldh PErango fht Hos tildia Al t 15t Yetdre welding, at

the time during welding and at the time after welding
respectively:;

FIG.12 is a sectional plan view showing fhe inside of a
hermetic compressor in accordance with conventional example 2
and the embodiment 1 of the present invention;

FIG.13 is a vertical sectional view showing the main
portion of the hermetic compressor in accordance with the
embodiment 1, takenron line XIIXI-XIII of FIG.12;

FIG.1l4 is a perspective view showing a suction muffler 8
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



respectively; FIG 12 is a sectional plan view show ng the inside of a
hernmetic conpressor in accordance with conventional exanple 2 and50d 2003
enbodi ment | 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 XIII-XI1I 9& FIG 12, FIG 14 is a perspective
view show ng a suction nuffler 8 in accordance with the conventi onal
exanple 2 and the enbodinent . 1 of the present invention; FIG 15 is an
expl oded n&sPeFddveld ivi ew showi ng the suction nuffler 8 in accordance with
t he conventional exanmple 2; FIG 16 is a magnified vertical sectional view
showi ng the vi cFEGt ¥7afs aieagnifiedyertdsads Seehionph ey RPBhngththd t he

| ower portion 82 having one formand constituting the suction muffler 8 in
accor danega.cainityt 6 tenyehhit quatt soamfl ehe uppert por¥iyn idagd)thgd FI G 16
show the conditions of the joint portion at the tinme during welding and at

the tine 1Rfuedr pyet dbn 2 haPLhg26iid otheresSpnt andetons t Ftex 1idg the a nagni fi ed
vertical sectional view showing the vicinity of the joint portion of the

upper pordj a4l Hlm@ee1bPS 1hoysoreinéOw18R hRY icoaviehe ionar exanplarz
constituting the suction nmuffler 8 in accordance with the conventi onal

J?)(;?mol © Zard(L§, (@) an@Pc ¢ ££&. P R LHe YRR EOBEItiHO A1k he
portion at the time before welding, at the time during welding
and at the time after welding respectively.
It will be recognized that some or all of the Figures are
schematic representations for purposes of illustration and do

not necessarily depict the actual relative sizes or locations of

the elements shown.

BEST MODE FOR CARRYING OUT THE INVENTION

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

FIG.12 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



‘portion at the tinme before welding, at the time during welding and at the
time after welding respectively. It will be recognized that some1§ri(al00iof

.the Figures are schematic representations for purposes of illustration and
do not necessarily depict the actual relative sizes or |ocations of the
el ements shown. BEST MODE FOR CARRYI NG THE | NVENTI ON Most preferred

enbodi.nents of a conpressor in accordar% e wth the present invention wll
be described bel ow. <<Enbodinent 1>> FIG 12 is a sectional plan view
showi ng t hecyJindrr bead 7 conpressor in accordance with enbodi nent 1. As
shown in this figure, the configuration of the enbodinent 1 of the present
invention is theA hermexdictsizelDbfl {heubsbamttiiaddsy cekimiprical i gandekter nal
appearances. FIG 13 is a vertical sectional view showi ng the conpressor

i n accor danaRetethid heaelposii@Entolit¢ Medghtoraboure 18l t 20l ¢m. ofhEl G 12.
However, side views instead of sectional views are shown for sone portions

of a val VEPBE?tfa@e aRd dfe Yole20fBce oKy ettt ikege V1 1abes@Ried shel | 1

is substantfially cylindrical, and its dianeter is nearly equal to its

hei ght, abguteo 148 1200 £ WpabAhe iROEL ! 2SSk dd Ll PHBENEAZENYS, bRe

hermetic are seal e e Its 1 nner space hernetic.

compr essi g MRChAM 0823 &a 2L Ot 156 iR Uer"s A2 Zodiifihd@R: S8 hhSTad8 are

the hermetic shell 1.

The electric motor 3 is elastically supported by springs
14 on three snubbers 13 disposed at the bottom of the inside of
the hermetic shell 1. Two of the three snubb_ers 13 are shown in
FIG.12, and the remalining one is shown in FIG.13. By this
elastic support, the vibration of the electric motor 3 dquring
operation is absorbed by the springs 14, thereby unlikely to be
transmitted to the hermetic shell 1. This reduces noise owing to
the vibration of the electricmotor 3. The electric motor 3 is
installed so that its shaft 15 becomes substantially parallel
with the axis of the hermetic shell 1. The electric motor 3 is
electrically connected to an external power supply via a covered
conductive wire cable 16, a tap portion 17 and a terminal
connector 11.

As shown in FIG.13, the compressing mechanism 2 comprises
a cylinder 4, a piston 5 and a crank portion 12, and is secured
with bolts 20 and the like to a bearing 19 and the like disposed

under the electric motor 3. The crank portion 12 is made by

casting so as to be integral with the lower end of the shaft 15 of



the hernetic shell 1. The electric notor 3 is elastically supported by
springs 14 on three snubbers 13 di sposed at the bottom of the |ﬁ's:p@e g
-the hermetic shell 1. Two of the three snubbers 13 are shown in 2@ :
and the remaining one is shown in FIG 13. By this elastic support, the
vibration of the electric notor 3 during operation is absorbed by the
springs 14, thereby unlikely to be transmtted to the hernetic shell 1.

This reduces noise owing to, t vipratiaon_ of. the e i G L 3. The

el ectric rBedrlerteic WﬁgPﬁl?edQES o NS gsr%%ja‘f’foﬁ%é%%@g ges%rgést antially
parallel wth the axis of the hernetic shell 1. The electric notor, 3 is

el ect ri caFVyla8gRctLiBdthe baxigentad A15eGELoR bypyirtirg of LRG &Hayplving
conductive wire cable 16, a tap portion 17 and a term nal connector 11. As
shown in EbGceldt thheelegiprie fotgmadiransshtiedoybeitdescrankpartdan 4. a
piston 5 and a crank portion 12, and is secured wth bolts 20 and the |ike
to a bearilng hTheasgatbadiside dhepogkihdemdethtdwgle wbdichi thewisto® 5 The
crank portion 12 is made by casting so as to be integral with the | ower

end of theeghpkbcibeslisl2106EA¥PINOFréne etldeot e psoond aillea pi ston 5
reci procates inside the cylinder 4 in the horizontal direction by virtue

of the reyghveng atObCendfebP@cCtshd EoliPtess Boh IcHMnbdr @4 fomat he crank
portion 12. The space inside the cylinder 4 through which the piston 5

reci procat gl gerhitethdy ke lvife Rdtels 186 RIwiddH withth Buction

valve for supplying the refrigerant gas into the compression
chamber 21 by suction, and a discharge valve for discharging the
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 cutlet 8b of the suction
muffler B 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 cutlet 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
pipe 9 sucks the refrigerant gas from ;he outside to the inside of
the hermetic shell 1.

The connection portion between the suction inlet 8a of the



val ve plate 6 thereby to forma conpression chanber 21 for a refrigerant
gas . The valve plate 6 is provided with a suction valve for su?glﬂ%i[r)l%the
refrigerant gas into the conpression chanber 21 by suction, and 3
di scharge val ve for discharging the refrigerant gas fromthe conpression
chanmber 21, although these valves ar fot shown in FIG 13. A cylinder
head 7 is disposed outside the conpression chanber 21, wth the val ve
plate 6 held therebetween. A discharge pipe 10 is connected . to tBtei_‘m

e%ﬁi t he

cyl i nder sundden/mystient and the pPgaLaatenthda e kheSuFimPIRE ¥

i nside of the cylinder head 7 to the outside of the hernetic shell 1. On
t he ot hercdmmttedso ditethampedattdmingil ahount oficefohgerant|eas gaps
connected to the outside space 22 of the conpression chanber. The inside

of the suuddersmitietofnbatpon\paiedion thta theaherpetborsheXiati.ndi¥om t he
di scharge outlet 8b to the suction inlet 8a of the suction nuffler 8,. The

sucti on gy ot B dsSafg M 1th a1 Herereshag 18NEh8apfssursiot e pi pe 9.
The suction pipe 9 sucks the refrigerant gas fromthe outside to the

i nsi de of é{}%e&%g{?&}fg pidi6lderl thdNeh SRNARHI At XU bentekReAdhhe suction

inl et 8a ot ! 2003 27 suction nuffler 8 and the opening end 9a of

et i gor AE TR Ban Mo A B e e ¢
shell 1. JIP)Ir ?iif%le!r.[enﬁggtief tﬁgypégggﬁ@%ifaéhéiE‘;@?E@Q%Snit”géé"%eQ&%%%UEReOf t he
inside and outside of the suction muffler 8. In 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 gé.s can be sucked into the compression chamber 21.

With the above-mentioned configuration, the compressor of
the embodiment 1 raises 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 inside the compression chamber 21 of the cylinder 4 is
changed periodically in accordance with the reciprocation. The
pressure of £he refrigerant gas ;‘i.nside 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



refrigerant gas between the inside and outside of the suction nuffigr ﬁ.
Therefore, the suction nuffler 8 is not defornmed by any difference NE ﬂ®3
‘pressure of the refrigerant gas between the inside and outside of the
suction nuffler B. In addition, the pressure of the refrigerant gas inside
the suction nuffler 8 does not beconezgower than the pressure inside the
conpression chanber 21 at the tinme of suction. Therefore, a sufficient

anount of the refrigerant gas . can be sucked [ntq. .t cQmnpr.ession chamnber
21 W t h RS RARAS RERGREE b SRETERTAET G HaE ESESRECIas !l

enbodi ment 1 raises the pressure of _the refrigerant gas_and s g i es the
hi gh- pr estischargeqd §epanthe dasideff Shecsngrl Pér"rﬁfdé‘rraﬁi%r-F%ﬂﬂgrp A@\\ren t he

el ectric nmotor 3 is driven, the piston 5 is reciprocated inside the
cylinder disshatge onddletpdh ttherevZ. THn tbp&t@&mgﬁaéctw P5REFEESI Oh
chanber 21 of the cylinder 4 is changed periodically in accordance with
t he reci pflos geifeigeTant gasdnsideothe kwmpafasisjemachagberidisirisesiwhile
conpressi on chanmber 21 lowers while the space inside the conpression
chanber 2ghe ispaceas®sidé\ithiehtompie®sidhehmntidrop] \Gdaredsesopehedhdys t he
pressure difference between the pressure at the outside space 22 of the

conpr essi pfin& hafaed i 2dh #hge Waa vier £6 Difehdd 1By dthd PeedBubela it etite
conpr essi on chamber 21 thereby to suck the refrigerant gas discharged from

the insi q?e%e%ﬁ%h%“ﬁfé?@uﬁé”ﬁfﬂs@d&tﬁ@rc@}ﬂhldél"f‘heﬂhsﬁHﬁ&g_ehé)pi'égbug‘h

thereof . On the other hand, the pressure of
inside the compression chamber 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 1 is sealed from

outside. Therefore, noise 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.



the refrigerant gas inside the conpression chanber 21 rises while the
space inside the conpression chamber 21 decreases. At this time, 1t5hglT 200
-di scharge val ve is opened by the pressure difference between the pressure
i nside the cylinder head 7 and the pressure inside the conpression chanber
21, whereby the high-pressure refrigemant gas is discharged fromthe

conpr essi on chanber 2 into the cylinder head 7. The hi gh-pressure

1
refrigerant gas i nsi the cylinder ;head 7 passe ht ough 1 i schar ge
i pe 20 PerehommeRe R REFEEELT sl e it LrReiBrBieh i b *Fhe
refrigeration cycle outside the hernetic shell 1. The high pressure of the
|

refri ger afirgadating Jkaugh he vanioys Bertiens oL fRpelepd 1ePPEgErdnt gas

flowwng fromthe | owpressure side of the refrigeration cycle passes

t hrough t andsihs Cgmppﬁﬁéiggmhd@%ﬁﬁq%sﬁﬂéﬁﬁﬂégcﬂj&ﬁ%-engn9a t her eof
into the suction nuffler 8 through the suction inlet 8a. By periodically

r epeat i ngatttaboyc¢heehernetilcgimldt 1 tondwe thenrhsiatisn phd atekbedi nent

| continuously supplies the high-pressure refrigerant gas to the
refrigerapbbebomyst ¢£ts Hmmdmepacepac premehhethen febmcledielng buitsideal ed from
outside. Therefore, noise caused by the electric notor 3, the conpressing

mechani sm 2, thergeflubgetattiogasisuaketbidt att tite boapmessithe Thadber 21
and the like is unlikely to |l eak outside. 15 OCT 2003 29 Furthernore, the

hernetic ghelle hePnB¥eBishd LI LAkLCReAIUp £fELMCAN BHNGupPIPBApet B vari ous

portions of the electric notor 3
installed under the crank portion 12 as described below. The oil
supply pipe 24 is bent so that its tip 24a is disposed on the
center axis of the shaft 15. Therefore, when the crank portion 12
rotates, the lubrication oil 23 inside the 0il supply pipe 24 is
sucked up into the crank portion 12 by virtue of the centrifugal
force. Part of the sucked lubrication oil passes through the
small hole 12a of the crank portion 12, the groove 12b on the
surface thereof and a space 25a inside a connecting rod 25 for
connecting the piston 5 to the crank portion 12, and is supplied
to the piston 5. Furthermore, the lubrication oil sucked up
from the oil supply pipe 24 advances from the inside of the crank
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 muffler 8 operates tc_u attenuate noise caused

by a high-speed refrigerant gas flow sucked into the compression

chamber 21. The refrigerant gas supplied into the suction

muffler 8 from the suction inlet 8a thereof advances through the



and the conpressing mechanism 2 fromscattering outside. In addition, the

hernmetic shell | stores the lubrication oil at the bottom of itsfqugrn]
.space to prevent them from | eaki ng outside. The lubrication oil 23 rétq
at the bottomof the inside of the hernetic shell | is sucked up from an

oi I supply pipe 24 installed under thggcrank portion 12 as described
below. The oil supply pipe 24 is bent so that its tip 24a is disposed on

the center axis of the shaft 15. Therefore, when the cra&[f portii%%J12
rotates, cawltminsidei the suction MaFer fe B#?S%ﬁ&éﬁ?“ﬁ?‘p 9RYEL1A8 cked up

into the crank portion 12 by virtue of the centrifugal force. Part of the
sucked | ubpacarionf dhie pompressionghiambes 2% findm Fhedisrhagge patletnk
portion 12, the groove 12b on the surf ace thereof and a space 25a inside
a connectg®y@ndofs Sacked® intomactompressipn sthamtient 31t heThemhagweti on 12,
and is supplied to the piston 5. Furthernore, the lubrication oil sucked

up  from e caivh tHUDRS Vadithe Sudt Bely aEel i 8ms Heviseddo as tiche crank
portion 12 to the'inside of the shaft 15, passes through a snmall hole 15a.

in the sh @,#ﬂl IR el Fle G ellito £ WHe 2EEriherant gas AD6wiwhisLepl i ed
to the sh%é%f%g% é?g%Etion nufflg% 8 operates tobattenuate noi se caused

by a i gh; 2Reed lililgsr aoL ﬁg&é&ﬁ%&%&ﬁﬂ:ﬂﬂt%ﬁ@%&&&aa&&ﬁm: 8

chanber 21" The réfri gera supplied 1nto the suction muffler 8 from

e et AR e} LR 500 PR a3 e BB ooy
muffler 8 is partitioned into several chambers by the partition
walls, although the partition walls are not shown in FIGs.12 and
13. 1In 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 vicinity of the outside space 22
of the compression chamber 21.

As described below, the suction muffler 8 also operates to
separate mist-1like 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 is sucked into the suction muffler 8 through the
suction inlet 8a, lubrication ojt.l floating in mist in the space
inside the hermetic shell 1 is also sucked together with the
refrigerant gas. If themist-like lubrication oil is directly

sucked into the compression chamber, the lubrication oil may

attach to the suction valve or the discharge valve, thereby



.space 22 of the conpression chanber 21 f romthe di scharge outl et g%ﬁ Q®3
I's sucked into the conpression chanber 21. The shape of the cavity”i

.the suction nuf f ler 8 is devised so as to sufficiently decrease the
speed of the refrigerant gas flow while the refrigerant gas passes. For
exanpl e, the suction nuf f ler 8 may have partition walls so that the
cavity inside the suction nuf f Ier 8 1s partitioned into several chanbers

by the partition walls, although the partition walls e not sho i n

FI Gs. 12 @ekericraging ﬁh§i§a%%nc¥’rf%“=‘r ef rgEFRRIMYES . fiﬁagﬂﬁgr@&é‘s‘ %’bgh
the chanbers inside the suction nuffler 8 in sequence, mhereby the speed
of the flailils dibseharged kosthewets ideratdes cyele Hanaidhetheaused by t he
refrigerant gas f low at the discharge outlet 8b of the suction rmuf f ler

8 or in tdesoharge pypefld heheulsbrtcaphor 0ll niy tidasinpesanioushanber 21.
As descri bed bel ow, the suction nuf f ler 8 also operates to separate m st

-li ke | ubphseddms iai thé relfudedfatiohecyels j gtiearnby daterhsraeingethmict i on
muf f ler 8 so that the lubrication oil cannot be sucked into the

conpressi @% 1GERF 1 oY 0aR2bIA 1ty 6L fthiedfs £ g@BSti6n TiRkRd iMéwe¥&e, suction
muf f | er rough the suction inlet 8a, lubrication oil floating 1n m st

in the Sp Sffce LR 'g&v#]f 1R85 fq'ettﬁe%a%ﬂlo% mﬁfeiée 4 £ OoaRshed 1with t he

refrigeraht gas. € m st | ubrication oil irectly sucked into
e SO e ) D AL G bbb ST 1
the refrigerant gas flow snakes through the chambers. At this
time, the lubrication ¢il included in the refrigerant gas is apt
to collide with and attach to the partition w_ralls ., Since the
lubrication oil is generally heavier than the refrigerant gas.
The lubrication oll attached to the partition walls flows
downward inside the suction muffler 8, and is 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 is generally made of a thermoplastic
synthetic resin having high formability and low thermal
conductivity, such as polybutylene terephthanol (PBT). FIG.1l4
is a perspective view showing the suction muffler 8, and FIG. 1 is
an exploded pers'pective view thgreof . As shown in FIG.1, 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



deteriorating their functions. Furthernore, if the lubrication oil is

di scharged to the refrigeration cycle through the discharge pipg§1] Mbte

| ubrication oil may attach to various portions in the refrigeration cycle,
thereby deteriorating the refrigeration capability of the refrigeration
cycle. However, since the cavity insigg the suction muf f ler 8 is

partitioned into the plural chanbers by the partition walls as described
above, the refrigerant gas fl ow snakes through_the chanbers. At this
tine, them ibwidh.oabont 32hem e dhicknes sy apdapatty {0 Juy piejgnt oo
collide with and attach to the partition walls, since the_lubrjication oi
i s gener aHeycbrauteortltinisipretérakly mdeef ironher istgdindgeisorte¢ -
attached to the partition walls f lows downward inside the suction nuf f
ler 8, amthd §hepedPrBedcéndwear 191alis nealrd y( héenthoah)topthat @ddthe t he
bottom portion of the suction nuf f ler 8 to the bottom of the inside of

the her ”?di%irﬁffhbelsq -SEetﬁé%ﬁfaé\f/t poftioh®1 8ndtheanes aileyjatoingf a

t hernopl d&sti1c “synthetic resin ing high formability and | ow thernal

conduct i vily, s3UCH a3 P&Lé’)ﬁ 18R% 88 e NanPkniRBplat&llecpllavifigaa

per specti'Ve vi ew show ng t suction muf f ler 8 and FIG 1 is an

| oded pu ' | i e f real ff
1 60 S SRSl LA enng Ve ot i

ler 8 co WO “porti : conductor 101 (iron | oop)
e bt ST 1, BN RSB R Aot oot [ oI by
measur| ngsgl?s?tuatnt?j(.)ally. such as a ring, a polygon and the like. Whereas
the widths of the joining faces B¢ and 84 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 a magnified 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 B2. The welded portion 1s 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 is an exploded perspective view showing the ocutline
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 suction muffler 8 is



15 OCT 2003 32 mmin width, about 25 mmin thickness and about 70 mmin
hei ght. The conductor 101 is preferably nmade of iron or stainles?Sqm?qmn
- The shape of the conductor 101 is nearly identical to that of the'"j 0l ning
face 8c of the upper portion 81 and that of the joining face 8d of the
| ower portion 82, and is a thin-plate é op having a wdth smaller than
those of the joining f aces Bc and 8d. wever, the loop is defined as a
cl osed shape having no ends substantially, such as a ring, a polygon and
the |i kesutljecssd teo Hadycdiien ¥¢1€HR9; 0ining f aces Sc and 8d are about 7
mm the width of the conductor 101 is about | to 2 mm and the thickness
t hereof is aboThe@ppex préssingmenhexrbéaf fherpparatys 8as apHdPW, the
portions 81 and 82 are joined to each other including the conductor 101
hel d bet waa# ilohes 1 @iati BFe fcedtaniBporandnist therkwierifece251ls themeyfi f i ed
vertical "sectional view showing the vicinity of the joint portion of the

portions 4l ande &% tﬁé%oﬂ%ﬂﬁék@iaﬁ&hd § sarde ddesudh aindextene tiect portion
8k at the jornt portion of the portions 81 and 82. The wel ded portion is

ner el 4504 B8 1ds 2R BLANS PRERE IR LB £Fl Jroehd st@libi | co at the

time of of joint "portion is formed by induction welding

out ' ne. BRI akas eor el e T PR b RERRE oL WBENCTLOR R AT
FIG 4 is.a mgniflied vertical) S5t Nl patihs NOMGrd AGrd! Ghid ¥ne
upper portion 81 is inserted into the hollow portion 5la, 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
portion. 52a at the central portion of the upper face 52b theréof.
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 portion
52a without substantial gap therebetween. Therefore, when the
lower portion 82 is inserted into the hollow portion 52a, the
upper face 52b makes contact with the lower flange Bf 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. 1In 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



of the joint portion at the tinme when the suction nmuf f ler 8 is 15 OCT
2003 33 subjected to induction welding. The upper pressing nenber 1510(3f208e
-apparatus has a hollow portion 5la at the central portion of the |ower
face 51b thereof . The size of the hollow portion 5la is set to such an
extent that the outside face 8la of thg upper portion 81 of the suction
muf fl er 8 makes contact with the inner face of the hollow portion 51la

wi t hout subst anti.al r ebe en._Therefar rtion 81
i's insert@rﬁrf’ﬂ?fl'{?w'gﬁglll;g% brﬁ[’\%ﬁ Rﬁ%fs%%goﬁgﬁe%%ﬁﬁg rra[kveés)fpcont act
with the upper flange 8e just oaqutside the hollow pqrtion 51a_as_shown in
FI G 4. ThBoFbhars Ae§Benipininmfassssic and & p?z%“:?ttp 1Wa§a‘é5?‘|%lblyo ®portion
52a at the central portion of the upper face 52b thereof . The size of the
hol | ow powarpa #24hest tee ofoinirstton Soradng.hukerehe ther IeRizg£aaes, of
the | ower portion 82 of the suction nuffler 8 makes contact with the inner
face of the dral Bdvmadoe idomtack2el v blodin £ acds tofhthelcogdnatioar BBkt ween.
Therefore, when the |ower portion 82 is inserted into the hollow portion
52a, the wappetatfgme. 58hnoakas anatvanhewistdn the jaolming fangs &Bf apdstd
outside the hollow portion 52a as shown in FIG 4. The |ower face 51b of the

upper preggidquhd®Bf abbuBkeS toCDRMACA piidds et upperotf hboge 8¢€o,1@Nd t he
upper face 52b of the |ower pressing nenber 52 nmakes contact with the

! OWFF L' anggofit sALoSIOWMVkde) fd Gsclt tbRdftirm eRBAHdvh pOEESShAA €hee S
applie

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 8d
make contact with eadh 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 8d 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




to the upper pressing nenber 51 and the | ower pressing nenber 52 to narrow
t he di stance therebetween in the directions of the 15 OCT 2003 34 fr
.shown in FIG 4. This pressing force deforns the uneven portion%5éﬁ ﬂﬁﬁs
joining faces 8c and 8d generally caused by the warps at the tine of

I njection form ng, whereby the joining,faces 8c and 8d nmake contact with
both faces of the conductor 101 w thoul gap. Since the unevenness on the
joining faces 8c and 8d is generally about 0.5 to 1’ a ﬁressing force

1 mm
of about @ave.18nN1fernatimDcpsTedd (G- ) ds,2ralied Ford g83uneven
portions in the enbodiment 1. This value of the pressing force is snmaller
than thelisglasedbetiwean tie Nowaboiacd 63 bkef \thesBEPe s PREFS i@ MemPrEnal
vibration welding. In the case of the conventional vibration welding, it
has been sieanddie/upbatr féaee Sabnohdhieateve pragsi8y memkerchtact with each
other on the whole parts without gap. On the contrary, in the case of the

i nduct i ongyaldlinithietcdsdedtor 10ecedaayréhalt | e A oC nmagnkadesf Beldand 8d
just make contact with the surfaces of the conductor 101 without gap. In

ot her wor skaegaqt %%&t&bﬁil’ StiEFEh e fthel PEafé aTirdunidy Ty or t he
inductioﬁﬂﬁgfging 'S é%?s than t hat fgr t he %ibrat?on welding. It is

preferablg,d gty e RRAYSIO0 A SPahs ARAUJGRRNDY i bBRAubtaRaRsL Be and

8f to prevent portions other e joint portion of the portions 81 and
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thereof airr?tggoéjcgnguéé)oé 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 thermoplastic 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 8d 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 th_e 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 C. After the alternating



mm During the application of the pressing force to the upper pressing
menber 51 and the | ower pressing nenber 52 as described 15 OCT 20?36@2 0
-above, an alternating current (AL C. ) is applied to a coil 53 di é@
bet ween the | ower face 51b of the upper pressing nenber 51 and the upper
face 52b of the | ower pressing nember §2 to surround the conductor 101. As
aresult, an AA C. magnetic field is generated passing vertically through

t he pl ane surrounded b the coil 53, that i he .pl an urro ed by the
conduct orcuxRrent g %h'*%@ﬁétl this shyptgedd %?’ééi‘é oR ﬁﬁu@?f‘&ﬁaﬁﬁ?#&g‘(’:
circulating in the conductor 101. This induction current generates Joul e
heat i nsialouthdOcsecudberebyialliowingrheapel fedportion @k fouseldfityne

conductor 101 and the portions 81 and 82 di sposed around the conductor

101. Whersufiiiciempelnt ur Bn kddemesy hiighthetenhedimentdl tthegvepdime @f t he
thernoplastic resin PBT used to formthe portions 81 and 82, the resin
around t hgne madtedoporfion 8Xnts taddus téiieto tthe gapehttthadnthaameddredlict or 101
and the joining faces Sc and 8d is filled with a nelted portion 8k as

shown in F4/G1ich skNhes ndltl 8q08é 26 out’ berihd 9oihbeg EudesH8ciandbat afd . The
melted portion 8k then becones cool and solidifies, thereby formng a

vel ded pog{ﬂ@,lngo?as% £58 Well t ddFo FOIEN @KO0L s LOh FAMEd 18 4 PhRgEGHE hBeas 8¢
wel ae

and 8d are SO0 as to be integrated. In the enbodinment 1, the

f requency, of fn{‘nm?n ?I{eﬁ%@%ﬁ%@gl AR on( £rbmtreS 180R¥hg FUL e Be dltf8a

effective Value o
originally defined before the welding.

In the embodiment 1, the sh_ape of the conductor 101 is a
thin-plate loop. The sectional 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 conf igufed 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 frort!. 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



Is about 0.3 A the effective value of the AL C. voltage is about J( @ 1

t he power consunption is about 450 W and the tinme of current appl i5c |28Q1

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

to about 220 to 230 r,. After the alternating 15 OCT 2003 36 current is

shut off, this shut-off condition is rr?i ntai ned for about 40 sec, thereby
[

allowing the nelted portion 8k to sol i7fy sufficiently. In this way, in

t he enbodi nent 1, the volune of the nelted portion 8k is adjusted to the
extent t auEfker §epf ddne ppboddneBk 3 s AstshawfedBddGR- Ehet$EYRhi ng faces

8c and 8d. In other words, the nelted portion 8k is confined in a range of
about 0.Buffdlemn 8t hemprisesdiwadportiona &1 endt&k apdiacpgdugdes Be2and 8d
originally defined before the welding. In the enbodi ment 1, the shape of

t he condugéDd bkiweien Bhetthioppraienkoo[Thelpersiahs dlahndigparersaaof may be
elliptic, polygonal or the like. Furthernore, the surfaces of the

conduct orgdfidedy DRjHEELYEN RIrmiltPPRY! tdi8aBRkid\E: aoiitictaneidl the
joining faces 8c and 8d. Moreover, the conductor 101 nay also have a shape

wher ei n ist‘l?afr!]% @tfhai&%éem@t@ﬁlaagwiﬁg%oat%tn&n 1h£&es abokit 86 hfapr of

t he above-nenti oned shapés, the conductor 101 should onTy be configured so

that the sunigces Qf ahBSRIY64E 140 £k P £QRIak Mg he el ted
resin w thou gap at % e tine o?ﬁé%e I nducti on $klglng ther%by to obtain
suffici en%o;‘rl\meelzgiarl%nsgt Eﬁg%er}itr%iEggggiiggnéf %ﬁé 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 84 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.

FIG.6 is a magnified vertical sectional view showing the

vicinity of the joint portion of the portions 81 and 82. A welded



Enbodi nent 2 differs fromthe enbodinment 1 only in the shape of the joint
portion of the suction nmuffler 8. Portions other than the joi né mt@mn
-are the sanme as those of the enbodinent 1, and their descripti ﬁs

omtted. FIG 5 is an exploded perspective view showi ng the suction 1 5 OCT
2443 37 nuffler 8 of the enbodi nent Zg As shown in FIGS5, the suction
muffler 8 conprises two portions 81 and 82 and a conductor 102 held

bet ween the two portions. T ortions 81 d by

i nj ecti orP°Frd'-|iﬁ’i“n€" ﬁﬁ?rﬁﬁﬁngg’a%wﬁg\?e%e AT %f%r??' %éllaésstﬁiggeol{ aﬂraect angl e
measuring about 60 mmin w dth, about 25 mm 1il1n t hi quég'?fs %nd aﬁ)‘gut 70 mm
in hei ghtioiaimaofaee Bsmang the grepve dmrEida A¥EEAFHFLFEFE°D t he
joining face Sc of the wupper portion 81. On the other hand, a groove 8h is
formed alThegcondrectentloR 1sembegdess in the vehing mortdaudhs (ThRE | ower
portion 82. The vertical sectional shapes of the proj ectiontgg and the
groove 8hrayjedtdeinadgdn thantdavey 8hraresnade mantadtyapdehitted witd each
other in size. In the enbodinment. 2. the vertical cross section of the

proj ect i Qi B0o RS WitthaAlogapl Nmin width and about 1. 7 nmin height.
The vertical cross section of the groove 8h nmeasures about 1 mmin width

and about 2 nm ipg;hei oY of Sl AP pEYE L Bh 8102 si Somied eyabhgueedlenof iron or
stainless steel. The conductor 102 is a loop, and its circunferenti al

| ength | .o SHGSY BRNEA Yol AU s b8 dihaAP1aiF IS ] quBlngs flacende of the
upper portion and the joining face 8d of the | ower portion 82.
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 8f. In 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 og the upper joining face 8c and
the bottom 83 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



The vertical sectional shape of the conductor 102 is a circle having a

di ameter of about 0.7 mm The vertical sectional area of the conductbd§ (ED2003
is substantially identical to that of the conductor 101 of the enbodi nent

1. FIG 6 is a magnified vertical sectional view showng the vicinity of

the joint portion of the portions 81 ang, 82. A welded 38 portion 8k is
present between the projection 8g of the upper joining face Sc and the
groove 8h of the lower joining face 8d._ The copductor 102 is enbedded in

the wel deBake AWl hethepFBFS@PPSrP%&h&rEPQ%'@%é% whtBewt rmde
contact and fitted with each other without gap. This kind of wel ded
portion Sgubstaptidd dap . ndike ephodimenitng usessyPressiagteEfePfas shown in
FIG 3, just as in the case of the enbodinent 1. Since the details of the
wel di ng aakout feteakfeNatahdwis 80cfo 11100 kegbbdi Fbis valudiefrthe poesstingns are
omtted. FIG7 is a magnified vertical sectional view showng the vicinity
of the jofokcedrd spalaerttimad the wikane ukedsfot ithe confdhetomal s subj ect ed
to induction welding. Just as in the case of the enbodinent 1, the | ower

face 51b @inihei URRRILAATRES| Meis TRBeEahde MakeGompat 6bn Wilth the upper
fl ange Be, and the upper face 52b of the | ower pressing nenber 52 nakes

cont act V\%Hv{eﬂemhawiﬂﬂm #6141hg, e 1880EREEn GRNGHdPAn Pr essing
force is applied to the upper pressing nmenber 51 and the | ower pressing

menber 52,50,PRLEAY % th A i IRSd dalditadi heeh €8Be

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 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 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




of the arrows shown in FIG 7. The conductor 102 is held between the ti
8i of the projection 8g on the upper joining face 8c and the botI@ﬁfBﬂmgf
the groove 8h in the |ower joining face 8d. When pressing force is applied
to the upper pressing nenber 51 and the |ower pressing nenber 52 as

descri bed above, the tip 8 of the projection 89 and the bottom8 j of the
groove 8h are defornmed and 15 OCT 2003489 nmke contact with the surfaces
of the conductor 102 without substantial gap. The enbodi nent 2 uses a
pressing force of about 5 to 10 N (about 50 to 100 kgf). This value of the

pressing dPpeethé grdahiecsh kil ideonahue wisgd thercditu v eoi omdlen
vi bration welding. This is because, in conparison with the conventi onal

yibration yel dbRgerbRErkILEMOD NI EnAR £IRCAOLERAG oMok Ahermbodi Ment

2 requires a small "area to contacte out gap, that Is, an area as
the cace AREEP BT Redunit ot Bepg i aam bHE SRLPLHR pb e e
Fornt - por HEHIB AR BassA B T 1hakF 3875 Pm Uk FECORI SRR BY St he
pressing force. In the enbodi nent 2, the wdths of the flanges 8e and 8f
are about PnARCER 10Rel s Miedititdss e PN tBEIIFR BCRNEEP Bh¢ GORIRALOFN the
condition wherein the pressing force is applied to the upper pressing
menber 51 1 the powigechier Sngnadhisegrsovash desrlindivasbvemeded
alternating current is applied to a coil 53

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 integrated.

In the embodiment 2, the frequency of the 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 aresult, the conductor 102 'is preferably heated to about
220 to 230 C. After the alternating current is shut off, this
shut-off cﬁndition is maintained for about 40 sec, thereby
allowing the melted portion 8k to solidify sufficiently. These
values are identical to those of the embodiment 1 because the
vertical sectional area of the cgnductor 102 of the embodiment 2
is substantially identical to that of the conducter 101 of the
embodiment 1. In this way, in the embodiment 2, the volume <;f

the melted portion Bk is adjusted to the extent that the melted

portion 8k is not squeezed out of the joining faces 8c and 8d4. In



di sposed between the | ower face 51b of the upper pressing nenber 51 and

t he upper face 52b of the | ower pressing nenber 52 to surround the 0CT 2003
-conductor 102. As a result, an induction current circulating in thé
conductor 102 generates just as in the case of the enbodinent 1. This

I nduction current generates Joul e heatgqiinside the conductor 102, thereby
raising the tenperature of the conductor 102 and the tip 8i of the

projection 8g and th ttom 1 0 | t i ng
cont act \Hatrﬁqtcl‘l’g'afdn %3%93%5@1 glé‘ésvefrdptet?gf uér}ge gg‘gg%&g&ﬁlﬂg er than
the nelting point of the  fhernoplastic resin PBT used,.to_far he tip 8i
of the pA§ §EPFBﬁ“t§§i]&m&q%j‘&#t g%%}atof"%t 8?8838%’, apﬁe{%%si n around
the conductor 102 is nelted. Wen the gap between the conductor . 102, the
proj ect | GFEAAPN BE 16 BoUELBHTLO £REI SEOAYS ARMTHIFEY 9380 TIEFPBL as
shown in FIG 6, the alternating current for the <coil 53 is shut off. The
nel ted perdtindmagidnchany lgaibsougbwhakrh agwelted resin 19y % ning a
wel ded portion. As a result, the conductor 102, the projection 8g and the
groove Shiafecofalalctiap Theimelded poogiandk ipranfinethdnintangg of he
frequency of the A C. is about 200 kHz, the effective value of the A C is
about 0. Jvdut be3ead eattive veralicaloditéet Yon Eronotheadd p 81 aifotihe 1 kV, the
power consunption is about 450 W and the time of current application is

about 2 tfd4edt8%n 8§arEstbkibot tém @gNeifither giddve 8nporigtmblly heated to
about 220 to 230 C. After the alternating current is shut off, this
defined before the welding.

In the embodiment 2, the conductor 102 is a loop of a
conductive wire having a circular vertical cross-sectiqn.
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 8i of the projection 8g and the bottom 8j of the groove gh.
In addition to these shapes, the shape of the donductor 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




"shut-off condition is maintained for about 40 sec, thereby allowng the
nmelted portion 8k to solidify sufficiently. These values are identi “al [ho
“those of the enbodinent 1 because the vertical sectional area olerﬂg il
conductor 102 of the enmbodinent 2 is substantially identical to that of the
conductor 101 of the enbodinment 1. In this way, in the enbodi nent 2. the
volunme of the nelted portion 8k is adf‘%sted to the extent that the nelted
portion 8k is not squeezed out of the joining faces 8c and 8d. In 15 OCT
2003 41 tmbbkhutiler vernith? amddtienkorifontak diirgationshe Pragecti on 8g

I's substantially identical to that of the groove 8h, and the projection 8g
is fittedkgidfes hleogrtay Rededi pdwtionsptweear thy jodnimnighfaces tmhayep

t hrough which a nelted resin leaks at the tinme of welding. The nelted

portion L gePRfd NGk | Bha EB?Q@fﬁéri ®4igh@ r3waDaing tdtrersytt cal
directio%(g‘rhg%the tip 8i 01Ft e projxg%)tion 8g and the bottom 8] of the

r oove 8fy gil gl nakycedald BRAAlRkaLe: § onpliditea 1A dilupeondi rent 2, the

conducto I's"a [oop o conductive wre having a circular verti cal
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such as €f % hernore, the surfaces of the

conductor 102 nmay be uneven_at portions naki C it tip 81 of

the proj e¥#%h 8§ ‘é?ﬂcf‘“ﬁé’%btél??(fpﬁsgjn g?sq%lgeglre%%ng&gﬁgge i addi %gn to these
shapes, the shape of the conductor 102 may be a thin plate, just like the

conduct orlandehtimgcf RRWEd - 1. In

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 jolined by the
conventional vibration weldinj .

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



ei ther of the above-nentioned shapes, the conductor 102 should only be
configured so that the surfaces of the conductor 102 can be covered with
the nelted resin without gap at the time of the induction weldingl§ A&l &8
to obtain sufficient welding strength. Furthernore, the conductor 101 of
the enbodi nent 1 and the conductor 102 .0f the enbodinment 2 may be a
helical coil, or a loop having holes wth axes thereof orthogonal to the
| ongitudinal direction of the | oop disposed at sonme intervals. The

di rect i onEND@STRERL AFPPLIGABIII Tl es may be vertical, horizontal or
inclined 15 OCT 2003 42 to both the vertical and the horizontal

di rections. Theskn aghapdsnagelwikh hhenptesenthdnvessipat vk weR81pgi ni ng
faces to have a larger volune, thereby offering higher welding strength.
However, stiergthatcbhdujdiort pertdanplishigl, ivhestalpe ittis possibdectwy of
the induction heating is lowered. In addition, since the volunme of 'the
resin to HeapEiied tihe faalety dff thakasctiamaacfiepof echevitdrhetgtc | n bot h
cases of the enbodinents 1 and 2, the joining faces are on the sanme pl ane.

Even i f téﬁmﬁ b85S, T 2eStRAY & | £RE YtesEMdDERvestLhn AasCHiyRd faces
and the li1ke; and they are disposed on plural planes on different |evels

on the wh L ngHALI QL 1 198l di ng can be used effectively. Therefore,

t he prese% Sn?ﬁggﬁ%ion éhn fornﬁgven a suction nuffler provided with
joining faces having conplicated shapes incapable of being joined by the
conventional vibration welding.



Al t hough the present invention has been described in terns of the
presently preferred enbodi nents, it is to be understood that su % cT 2000
-disclosure is not to be interpreted as Ilimting. Various alteratio%s g
nodi fications will no doubt becone apparent to those skilled in the art to
which the present invention pertains,, gafter having read the above

di scl osure. Accordingly, it is intended that the appended clains be
interpreted as covering all alterations and nodifications as fall within
the true @M and scope of the invention. 15 OCT 2003 43 | NDUSTRI AL
APPLI CABI LITY I n accordance wth the present invention, the welding
strength at the joint portion is high, whereby it is possible to stabilize
the quality of the suction nmuffler of the hernmetic conpressor. For this
reason, the pregerin anvente bic lcampriegisor aouisthgappl i cability. 15 OCT
2003 44 CLAIM5S 1. In a hernetic conpressor conprising: a hernetic shel

havi ng a her net hopdiwe SR IsB@ 11MNEFiS§acRernst ELally isealmdinpbastical | y
supported inside said hernetic shell, a conpressing nechani smdriven by
sai d el ecgﬂéc;e ot or and

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
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 between
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,fand 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 said projection is substantially identical to that



used to conpress a refrigerant gas thereby to raise the pressure thereof,
and a suction nuffler for passing said refrigerant gas therethrougtdngi ﬂf'f %03
-to said conpressing nechanism said suction nuffler having: a) plur

portions nade of a thernoplastic resin and to be joined to each other at a
joint portion by induction welding, angk b) a | oop conductor enbedded in
said joint portion between said portions along said joint portion. 2. A
suction rruffl‘_fg# i n accordance with claim1l1, wherein, at said joint

portion, ottt 9&8) (Yeportlons is provi ded with a proj ectlon t he ot her of
said portions is provided with a groove acco da]: tion,
-and sai d condutt &Spgtanﬁ'é}éfeﬁjl ‘?gifilﬂ as‘é‘iﬂﬁ c'be'(a{"' q’fﬁ?l IOés:grlgd
proj ection and said groove by welding. 3. A suction mjfflt%{ E accordance
with cl aismia, jmvetmxti{qmeimmsmt%]#p%]%a&np%gngﬁ arFferept
Identical to that 15 OCT 1003 45 of said groove. 4. A suction nmuffler in
accordangewvailish claim 1, wherein said joint portion is substantially on
plural planes of different levels. 5. A suction nuffler in accordance with
one of clains 15t @ sdctibarmiffldr ini attdondandre wishtdrbfcebatmsdctPon of
said conductor is substantially identical to the thickness thereof.
4, wherein 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 said 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 said compressing mechanism, and having:



6. A suction muffler in accordance with one of clains 1 to 4, wherein the
wi dth of the vertical cross section of said conductor is substantl

Jlarger than the thickness thereof. 7. A suction muffler in accor da n@g-ﬁm}h
one of clains 1 to 4, wherein the shape of said conductor is substantially
helical. 8. A suction muffler in accopggance with one of clains 1 to 4,
wherei n said conductor has plural holes with axes orthogonal to the

| ongi tudi nal directjon thereof her met.i c conp [
hernetic shell ﬁgvp%ﬁr% M‘?ftsafﬂﬁé céélae@?’r-ﬂ\%? gé%%regggp%%éteéggemt or
el astically Qé)ported inside said hernetic shell;  a I,n necganlsm
driven bylsinefl &Peeach @themoat #ndohBEPTt khp¥elnd %F‘F’e? W 3?’&&%

thereby to raise the pressure thereof ; and a suction nuffler for passi ng
sai d refrigerant)gasiqop opnductexi embeddeddai saiddedat perthen bedWeaRp 15

OCT 2003 46 a) plural portions nmade of a thernoplastic resin and to be

j oi ned t os£8€ poithensaalang@aid goihtomyidmducti on wel ding; and b) a

| oop conductor enbedded in said joint portion between said portions along
sai d joint portii@n. A Hékme i€ cohiire seolPLE ateo ridansecet thrdain 9h claim 9,

wherei n one of said portions is provided with a projection, the
wherein 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.

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 differént 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 said
conductor is substantially larger than the thickness thereof.

15. A hermetic compressox.; in accordance with one of claims
9 to 12, wherein the shape of said conductor is substantialiy
helical.

16. A hermetic compressor in accordance with one of claims



other of said portions is provided with a groove to acconmmpdate said
projection, and said conductor is disposed and secured between tngmﬁpnmj
.said projection and said groove by welding. 11. A hernetic conpres [
accordance with claim 10, having said suction nuffler wherein the w dth of
said projection is substantially idengical to that of said groove. 12. A
herneti c conpressor in accordance with claim9, having said suction
muf fl er wherein said joint portion is _ substantial 0 | ural pl anes of

di f f er ent9 tevis? swhegein mcﬁgppguegmgrl&ssa,lum&alﬁ%%gﬂ& S Th one of
claims 9 to 12, wherein the width of the vertical crgss section of said
conduct orortthaydrstlatbi the Longdwuddarlidinent iof ERRESSE hereof . 14. A
hermeti c conpressor in accordance with one of clains 9 to 12, wherein the
wi dth of the vertical cross section of said conductor is substantially

| arger than the thickness thereof. 15. A hernetic conpressor in accordance
with one of clains 9 to 12, wherein the shape of said conductor is
substantially helical. 16. A hermetic conpressor in accordance with one of
clainms 15 OCT 2003 47 9 to 12, wherein said conductor has plural holes
Wwith axes orthogonal to the |ongitudinal direction thereof.



