10

15

20

25

Specification Method of Connecting Heat Transfer Pipe
And Capillary Tube Technical Field The present
invention relates to a nethod of connecting a heat
transfer pipe and a 5 capillary tube, a jig for flatly
crushing the heat transfer pipe, a structure for
connecting the heat transfer pipe and the capillary
tube, and a heat exchanger. Background Art Anobng heat
exchangers used in air Speeffidatiomers and the |ike, a
cross fmtype is known, as shown in FIG 1. FIG 1 is
a schemaMathodef Spaetingdlaat Ewnsfhatipalspl Capdlaay Test
exchanger 101 as one 10 exanple of a cross fin type

Technid@ Fiel®&xchanger. The heat exchanger 101 conprises a
plurality of plate fins 11 disposed in parallel at a
Phiepresenbdentivnatiasds,to a ndthisddf %Mn&fin?@ﬁéaﬂtfaﬁ@&f Pipe and a
pi pes 12 that pass through the plurality of plate

| capillary tubs, dlilg fon flatlg ciukhing thdheak asferipes s binfture FoPddnndting Yhe heat

of U-shaped pi pes 31, each U shaped pipe 31

transfer@iper@dthe@pilhey pbpeandncheabéichangda of a pair of heat
transfer pipes 12, a header pipe 32 that 15 connects

Backgrbld Arpe end parts, 12a of the plurality of heat

transfer pipes 12, and a plurality of capillary tubes

Aoh} béat bxeraF@s usdddmatr cdhsiibhds ke thd Bikanterb&afin fype is known, as
connected to the pipe end parts 12a of the heat

shown ihFa@GSE. FIGPI R@SschénatidyseriPebiidd vikw it dBfiatk atheaSdBinger 101 as one
pi pes 12 passes through the plurality.of plate fins 11

examplé 6f 4 &i6ss fil Fbehédpegdtiaggs. di rection, and each heat
transfer pipe 12 is then expanded across its entire

TeOHabexcBBndeh €0 PLatapriRE a phehigtk o€ flateOfidS] It d1§pdREd [FBfa¥allel at a
flare fabrication) and joined to the plate fins 11.

prescribed it QAN bRuwalit) 6f Réal GafiFel ipdst 12184 pads BRI MIRAblurality of plate
transfer pipe 12 is further expandéd in two stages

fins 11 fnhBé plafeahicRiess ARERIONES Fh@alﬁf» of DShSRAPIERY, 8R4 U-shaped pipe 31
tertiary flare fabrication) to forma large-di aneteér
connecting the pipe end parts 12a of a pair of heat transfer pipes 12, a header pipe 32 that
connects the pipe end parts 12a of the plurality of heat transfer pipes 12, and a plurality of
capillary tubes 41 that branches from a distributor 33 and that is connected to the pipe end parts
12a of the heat transfer pipes 12. _
The plurality of heat transfer pipes 12 passes througﬁ the plurality of plate fins 11 in the

plate thickness direction, and each heat transfer pipe 12 is then expanded across its entire length

- (hereinafter, referred to as the primary flare fabrication) and joined to the plate fins 11.

Furthermore, the pipe end part 12a of each heat transfer pipe 12 is further expanded in two stages |
(hereinafter, referred to as the secondary and tertiary flare fabrication) to form a large-diameter
cylindrical flared part 14 and a tapered auxiliary flared part 15 on the pipe enc; face side of the
ﬂareci part 14 (refer to FIG. 2). The U-shaped pipes 31, the header pipe 32, and the capillary

tubes 41 are brazed to the flared part 14 formed in each pipe end part 12a.
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cylindrical flared part 14 and a tapered auxiliary
flared part 15 on the pipe end face side of the
flared part 14 (refer to FIG 2). The U shaped pi pes
31, the header pipe 32, and the capillary 25 tubes 41
are brazed to the flared part 14 forned in each pipe
end part 12a. 1 Next, the conventional nethod of
connecting and connection structure of the heat

[ [ 41 will b
o N5 e R hon. 01 opang R onpectionruptiraofghe heat ransfer
. - j | ew. (bef flat crushing) that .
pipe g Bed a8 Bhes LY U PleditioBle Fh- Sioreds Mar.daC. 2 s
i [ [ [ [ I d. FIG
cross §8Fnet Vit BEE L Bef i) 120 i edoysmg RepHnaon at e fared
. . ) . . fi
part L ereih  2ohiSE O] dCpREOES BLC1iag crash-sstiong view taken along
. . nth
the A A RIG IO % GoRBiApaLyict eordia rughing) that depics the flat
- [ ' A-A in FIG
o P 4 Ao e L e e 411G, S s
: i fer pipe 12
cross SO, 1eBpR e B BoR eS8 FI eI ey ey broken
..~Crushing direction of the flared part 14. FIG 7 is a
view) gF {1, CpBitgion sichope Brtuteem thededitengicx pier] 2 hed thesapibiny tube 41 as
di rection in EhG._6. Eirst, flat crushing fabrication
seen fom *38 ntﬂ%‘i‘ hihingdirgotign Pfﬁ’reéhrﬁ%alft 114.4F16?g| _7t1F1|é V(rjvewaia pta;'tlally tbroken
. f [ 12 in_the pipe latitudina irectionto
view) réﬁqﬁ%ﬁ;ﬁ"ﬁgﬁ‘gﬁf’cﬂﬁ?innﬁlﬁg; IOV\Eerei n a tube end par:] 4] a
[ is i d. Herein, t
By R L -
. abri<l:a1i n_has a pair of levers 162, 15 and the tip
12 in %%P’Pg %tﬁ‘écﬁ%gﬂa?t@ncta S apigehadipartd|lfg. wWheseik iaﬁkfj?eemé}oart 41a of
d i.ng. '~ The opposin surface of the tip
thecq%ﬁ??%ggw%ggﬁggg%%r 162 Pg progided with a U shaped
oove 162a,.Iln addition, a pin 163 is provided
glg?rﬁglewepﬁgh{qgﬁmg 1 disegt inthflag srushisg fabyicatien h&a paiind levers 162,
i.n 163 conprises pl ate- shaped retaining part 163a,
and the gy P b agieaas C%Pfé of snptsugily deaing apiay ehé draving nese T opposing

I ni . . .
surfacet: Qfethc[, tellt) gellrt of Shch lever 162 is provided with a U-shaped groove 162a. In addition, a

pin 163 is provided between the tip parts of the pair of levers 162. The pin 163 comprises a plate-
shaped retaining part 163a, and a columnar part 163b provided on the tip face of the retaining
part 163a. The columnar part 163b is disposed between the U-shaped grooves 162a of the pair of
levers 162, and is the part that, by being interposed between the pair of levers 162 in the lateral
direction, forms a pinched part 114a of a tubular part 114b (refer to FIG. 4 and FIG. 5), having a
space wherein the tube end part 41a of the capillary tube 41 is inserted,

Furthermore, as shown in FIG. 2 and FIG. 3, the pipe end part 12a of the heat transfer
pipe 12, wherein the capillary tube 41 is connected, is inserted between the tip parts of the pair of

levers 162 of the pinching unit 161, and the end face of the pipe end part 12a is brought into
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part 163a. The columar part 163b is di sposed between
the U-shaped grooves 162a of the pair of 20 |evers
162, and is the part that, by being interposed between
the pair of levers 162 in the lateral direction,
fornms a pinched part 114a of a tubular part 114b
(refer to FIG 4 and FIG 5), having a space wherein
the tube end part 4la of the capi IIary tube 41 is

contact Wét%&f'epgp Fur%ﬁ?ﬁ%ﬁ*g&mﬁlﬁgo f%ﬁg?@mgr&agé%fb is inserted in

e he capillary tube 41 is connected IS
thepll?erFélgrp?Jgt}EBet\/\een the tip parts of the pal r of 25

o e e bl B e d 5«
part 163a. Ther

T R IR E L o A
e 3 sﬁrég 35 ,maa@%%a&ﬁw,%aa@ezy S et i B s

o e U, U B a1
bl F%ftt&ﬂwin%ﬁslﬁ%&sw AR B T et 6 1 5 e,
it RS LRSS AT b f°ér€hs%a%3ﬁa€%£§?a?%ﬁiﬁb
gié%t??saﬁ%vvﬁ B B S sl e
e R TG o

la of the capillary tube 41 is

tabe enhprtiaratdl %%q{a%ém%agw%ﬁths sy £ 14 prergzedelosval the pipe

a . of the fer pipe 12. Further, the
end Pﬂ?ﬁ&é Otﬁt? lﬁafrffaﬂ&fﬁr aIPSfl tﬁe %é%?mﬁf&dfeal%emn 11 @nabw
buI@ part 114b arf ﬁged To seal the puf
8 HoairapFET Head2 pe rall v fitbertd haying af amtv haller than
cr us ed se c is brazed. Thus, the heat
the he%t.ﬂaﬂ PIRPG; ‘Jﬁ;érean%fi?EF direethrazing (p.g. psier ip1Patens Degurgent 1).
ghaneter smaller than the heat transfer pipe 12 are
Paten by direct brazing (e.g., refer to Patent

[}%panesenf’ubjlgshed Patent Application No. HEI 6-307736
Disclosure of the Invention

In the method of connecting and in the connection structure of the abovementioned heat
transfer pipe 12 and the capillary tube 41, the wall thickness of the heat transfer pipe 12

unfortunately thins due to the staged expansion fabrication of the primary through tertiary flare

- fabrication, and the joint between the heat transfer pipe 12 and the capillary tube 41 is therefore

heated during brazing, principally the capillary tube 41 (specifically the C region shown in FIG.
6 and FIG. 7), so as to prevent overheating of the heat transfer pipe 12. Consequently, heating of
the part on the opposite side of the pipe end face side of the pinched part 114a is insufficient,

making it difficult for brazing filler material to flow to the part on the opposite side of the pipe



15 Patent Docunent 1 Japanese Published Patent
Application No. HElI 6-307736 Disclosure of the
I nvention In the nethod of connecting and in the
connection structure of the abovenenti oned heat
erdlifaen sifiesf te phehdiam hidia {rhfer (o apiihg Altey mbtatxd D4Rgwit yehatmiched
t hi ckness of the heat transfer pipe 12 20
lingnindiG.wread BIGy 7)t hi ns due to the staged expansion
fabrication of the primary through tertiary flare
f abr Tieadbly gl joiaing of thehehtaranifer pipt W thehrepilveptdibd 41dmhé pdit on
pi pe 12 and the capillary tube 41 is therefore heated
thelopposig side alzhatpe epd facecide al thy pihdted paglil kd tregmds iadeqddte, producing a
(specifically the Cregion showmn in FIG 6 and FIG
cofigentraion afstbw iphens (efetd eiclEaadionia FII. 7) Heaveheht olterpagheat
pi pe 12. Consequently, heating of the part on the
sucfpeo$iht eapiliagautei] thiehqinppesuefct dof & indtied ear0144, hich ivag feaidk in a
part 1 14a is insufficient, 25 making it difficult for
deblir@zn cvgnpldsiivesstrerpeht Biub,dnh thé sholdrmamiénad tdnectiy thetlord of the heat transfer
opposite side of the pipe 3 end face side of the
pips Hcinddhepxapillay e 41r bf eompresshieatrength afithq jeint may eqtpgreliphly ensured.
shown by the hatched lines in FIG 6 and FIG 7).
Ther Bilaygdirhdne c;nﬂ‘elihblj?@nsﬁlfe thidtempweatve ktfeagils bfalie jpinfhetwkeh Aieak
the capillary tube 41 in the parton the opposite side
tranffertpliye apd pepiiag nibaehensiirdely bfazinh the papilahashepatht hehiltdbsfer pipe.
beconmes i nadequate, producing a concentration of
St r eA&cotdingtidefirgagpedt bfthefrese itvamiok, theRgs @oviddd amefhod #connecting
bet ween the outer periphery surface of the capillary
a Heath@ngdd pipa end dv@piilaiibe, Sti¢rkia 6ad @billid)ubp hiviigadiapatet smaller than
114a, which may result in a decline in conpressive
tha bf @id@ikh trankRetigipe ik fonhdiRd RRGHRFRIHAHQNRE A RARE: piPGconstituting a
nmet hod of the heat transfer pipe 12 and the capillary
hehteRehardgkr, chhiftisBig tHe bieS I i Elatitgl TRt bn focdshBatjfernd b cyltricAHared
be reliably ensured. r Enbodiments can reliably
paﬁ B hevihhepifetigicts Big¢@hMlthaCorahil hat trdnkter piR) if the PRt WRIHAK of said
eat
heat transfer pipe; a flat crushing process that, by flatly crushing in the pipe latitudinal direction only

‘the part on the opposite side of the pipe end face side of said flared part, forms a pinched part wherein

 the pipe end part of said capillary tube is inserted from the pipe end face side of said flared part, and a

brazing filler material pooling part for pooling on the pipe end face side of said pinched part the
brazing filler material that flows into said pinched part; and a brazing process that brazes said

capillary tube to said heat transfer pipe by inserting the pipe end part of'said capillary tube into said

pinched part and flowing brazing filler material into said brazing filler material pooling part.



transfer pipe and a capillary tube when directly
brazing the capillary tube to the heat transfer pipe.
According to a first aspect of the present invention,
there is-provided a nmethod of connecting a heat
transfer pipe and a capillary tube, wherein said
capillary tube having a dianeter smaller than that of

sai d rhedxatnpiansthed ofRbiRE:tihShe H&F@eﬁﬂiﬁq)lﬂe%(ﬁh@éasﬂa@ Hﬂe because
part of said heat transfer pipe constituting a

tipaldBdagat is fGRBPlysh e Rm 184 Pssit®fide o tthe bE LldGace 51de of the flared

fabrication process that forns a cylindrical flared

pRrddidd thelbfzing B infa@rid pRIBE pAt iMTREQ on HRHPR End AR BidL biede lﬂfched

said heat transfer pipe, in the pipe end part of sa

ph€dtfe hiedt SRS WR4zingifiler materibll Bblodin Wi ibiRBlg B GASSal hbihe aIPMs
flatly crushing in the pipe |atitud nal dlrectlon only

tiadienitRa d th@part boh e ORPARIIIE ofthAfpcthd BRSiRIPAe SiRGed B8N,
side of said flared part, forns a pinched part wherein

~ afidb@anpihprewit) the Pafihg flfer S@bishl MR Hrizﬁﬁ%ﬁllér%%nél %odhﬂ?ﬁdittfﬁ)qrs to the
fromthe pipe end face side of said flared par

plit ztheppbsitt i@ of B HRE brill facde Gt bMKE Rhdd ! THRRSY, b8&use he joining
the pipe end face side of said pinched part the

obthaRdangmfid giyRfndmé @pillady if fapar dn%pb&tt@m&aif fhe BipP &d¥aSLe side of
part; and a brazing process that brazes sa

ttR@pkchdd Phryis bbeB@hdned, S8 béhheaive &'éﬁ%iﬁ(ﬁf%{e Jcﬁhtm@twlgéh thd 1R lihIR pipe
the pipe end part of-said capillary tube into said

aipl dagihedlupedah bewbhblycakdag brazing filler material into
said brazing filler material pooling part. 4 In the

exanplie fBidedicion 6RAIE &t AuRkDialyMErel E@ﬁhatnﬁéﬁlﬁ EfianRkeP Birger than
and the capillary tube, because pi nched part is

thht@i 1 ar@pait niak} bé REhdd BithedUn tﬁdb%e%ﬂ@ﬁ&é iR ofthélardifpat N
pi pe end face side of the flared part and the bra2|ng

fi 1| Becai@iti@hivakiarPMekiipheis Rthér fhried ﬁm@oftehﬁleaingﬁmﬁ&@
face side of the pinched part, the heat of the

triMsReZ bipankl e legpillarBR! Wétkinperabialy bdn vk hmgpr&rea&;haﬁhé‘sr&k@fﬁuer

material pooling part is transmtted to the part on

niaffal GPROBo! R HedzHR fiér ntalBialioBepRd face side of the
pi nched part and, attendant therewith, the brazing

Fi 1| @ho MR @hmedih thé¥@riag ﬁgﬁ@@onfpkdcéseﬁum% k@ém mglealsﬂﬁm

part flows to the part on the oOpposite side of

arfd 1€ theA T rhd GRheistGorfnddiRiie s NBE1cRAK . he TheT eby,
because the JOInIng of the heat transfer pipe and the
capillary in the part on the opposite side of the pipe
end face side of



the pinched part is strengthened, the conpressive
strength of the joint between the heat transfer pipe

and capillary tube can be reliably ensured. In the
flaring fabrication process, an auxiliary flared part
phalh@dival Firdorchf B Bh&ed b feheed IR Hat drldhg BbcddBayfk aN&d 0.4
part nmay be further formed on the pipe end face side

tifiEs dnb) Rsfthaan@AinRaiht lenBR6RMSBrddRa BUN dideddnfinfandl BfBAr t

is further formed in the method of connecting the heat

t r anséteig (Rl dBensiosh of the fsaPiakt Al te $ibtAEH padVB dthddGibed length range in
efficiency can be inproved when the brazing filler
thivRde@ibd 6 cofirle@iNG the RbOtrdnBfer fifcral 1 cefphlialaﬂﬁ be FHLE rba?limprove the effect
pooling part. The flared part fornmed in the flaring

of tEB¥nhitiag 1he Reaf AR ®SSinEBler RRAMAal Bodi&NIB bﬁfin@ﬁ]ll& Bastal poollB part

and | ess than 10 mmin the pipe |ongitudina
totthd' 128 bh B8 oppblIR sideshdpipetnd 1€ skiclRF M€ pih@RGH4Udi nal
direction of the pinched part fornmed in the flat
Cr us Ab@@iRY 08 88énd Akt BEhbredefdSlentdnAherd i PBSiddiNtat &SBing jig of
than 0.6 tinmes the |engt .hﬁ of t henf I ar%rd1 gigr t o n.at he sIee
a [ap@antfarpiietiordiril a GintiRd bird WherSA teipipe eldd}ar 6 38 QS iRRSuRTis
the flared part and the pinched part in a prescribed
. inbe28@inRaid ARGEpatther QEnARHNY Bradihg 0 Be[ﬂ;ﬂ&?ﬂu% havit aRBAHeter smaller
transfer pipe and the capillary tube further "may
thiuivpit 0FRidthbe traffefife to GF firtBRAR Mrinkd A helplpe Bt ohe Ke8ransfer
brazing filler material pooled in the brazing filler
pip@dofitingihg PORat éXehaB@F, bompbrRing: AR inRAMIbe B mbiieh e ARRP S ltBhar part
side of the pipe end face side of the pinched part.
difjosdis6lihaghd ifhidd oS RUIARL pSP@EhdTh tht PPe BhESERA dirLM&T Hnl B4Ving a
there is provided a flat crushing jig of a heat
ditth@érsb @t th g chdtart bORIICREIR, b aRAnBR! and WRESRICHIhRE part
pi pe end part of said capillary tube is inserted in
dispabed of (ha pipélerddct sl YT Bui CRRREGIhA? ParPind BAEZ 2 QBmERQarger than that of
capi llary tube having a dianeter smaller than that of
saffird chl@Biar parQafa@hir HH @Bbﬁlﬁm%ﬁﬁ‘ﬁ'&f ﬂlﬂ,rl?‘(%tﬁﬁfsﬁlg ER4 B Pahl from the
the pipe end part of the heat transfer ~pipe .
- pipiagiditalditettBn i ¥etaRQeHereR65H B GRMmber GUIPS P nQ 8k said fRedpart, is
menber conprising a first columar part disposed so
cabdbd of tdfting: BSd pl@hilpad By Ghil, bk iP@E bipSRieR@BdileRtioh BRy the part
pi pe |l ongitudinal direction and having a

corresponding to said first columnar part of said flared part.



di aneter so that the pipe end part of said-capillary
tube can be inserted, and a second col umar part
di sposed on the pipe end face side of said first
columar part and having a dianeter |arger than that
of SBedadscfhiepstmandletintiejig faflitty casitingahdqi@htiramsfer gipatb thagecond
menbers that, by interposing said flared part fromthe
cqhiprer pagiton the ghipe eld fahieside bfi tiearfirst nolanist ptethewindhed parteai e f@inad in
menber is disposed inside said flared part, is
the Saredibaet and thé orringilecsmbterigbpantiinayeht par also by fokthat Adgtording to a third
crushing in the pipe latitudinal direction only the
aspent of theguysent spatioh, thgretispredied a héat teihsfe@lipa amboapifiay tub©fonnection
said flared part. 6 Because the pin nenber in the jig
stfugiprefihapgonnyects p capillaryguite hevitpeatiantereansflerthapitipeocfiaid htdneansfer pipe
second columar part on the pipe end face side of the
tofthe pipe end|parrabihe et transfér@ingicoestioting the theat anchouget,ovheedh bhynflatly
the flared part and the brazing filler materia
crpshok inthe pperlatinglinal didegion by fhio paveal.tiopausith sitlg of the pipd daid ifde side of
aspect of the present invention, there is provided a
thiyexdindricalflas:fl part Ipivipg a pipeldiemg@ér ldrgear that hitef et teaathsden pipe formed in
structure that connects a capillary tube having a
thepiperent] part ofivaitl heat trnbfarpitehapinahéd setivdierhia site pipeandgaetiof gidaapillary
to the pipe end part of the heat transfer pipe
wbgopartedifrom the pipe eridade sidx offsain faed panead @ braziby filldr abdetfal pooling
crushing in the pipe latitudinal direction only the
pagtderipoding binde pippad ifdce sidd df eaidfindhintpap i braginglfillea oatesdl chet fofvs into
the cylindrical flared part having a pipe dianeter
saldpinghed paiham farhet; awlfin & statelinkegted frdni thagipend fricpsidd o saidftbrédpart into
the pipe end part of said heat transfer pipe, a
sajdlipmcked garp ¢he pipphet pait of waldeagpiqpetubnicdbred to saifi hefirshsfer pipe.
capillary tube is inserted fromthe pipe end face
side of said flared part, and a brazing filler
material pooling part for pooling on the pipe end
face side of said pinched part the brazing filler
material that flows into said pinched part are
formed; and in a state inserted fromthe pipe end face
side of said flared part into said pinched part, the
pi pe end part of said capillary tube is brazed to said
heat transfer pipe. 6a In the connection structure
bet ween the heat transfer pipe and the capillary tube,
because the

6a




pi nched part is fornmed only in the part on the

opposite side of the pipe end face side of the flared
part and the brazing filler material pooling part is
formed on the pipe end face side of the flared part,

the heat of the brazing filler material pooled in the
brazing filler material pooling part can be

t 1 angithd doitbolion strRBudtRivicade KiBrafRR BBk hifd i SIS nibedSocause the

pi pe end face side of the pinched part and, attendant

pibedpittinformidienipdé gl dhitle oF;Sosft@éi&:rdf ak 199 a{d%ke ki &f*ﬂ% flared

brazing filler material pooling part a so flows

pektendxhe braiy fllbemae Aok part BCordkd bt8e RbdRd eaeéislée%@ ﬁe flared
side of the pinched part. Thereby, the joining of the

rgiathe eatantt Bezifd flRr @Aehal Iiwe@arﬂhelbkﬁﬁg filldd ndade@al B @1&% R can be

the opposite side of the pipe en ace side of
tpinsiniheldo ha part dHRle dpPostt fi@HPHB GRS ehd fRREdL &%%ﬁ%%&%&e
strength of the joint Dbetween the heat transfer pipe
andiafthiereoan)thd Wizihg UG SnaCAR pEEIBLEE tHd BRkihY fIlRe mbBHil Q&Mg part also
ensured. The auxiliary flared part that encloses the
fievsitothe gt odfthetdpposhe Sdel offthe bipk bR faddBiae 61 t8d piAQ] JaRIThRB tthe
may be further fornmed on the pipe end face side of t
jbiniag bitlye Hehtl tlaffer pipt Q1d 6o cafiReY infigk pRAGA the dppBae @H@&‘ el e end
auxiliary flared part is further fornerln t he
feansideofthaiinchéd pas tnaly Be MSRJIRER, 4nd €he chRAEssivE ARAIEHT R Gt
and the capillary tube, work efficiency can be Rather
tictieenticitbantatster pipe atditizchfilhry thibd da@EonsBt@ty 5 relfablo Wudedit O
the brazing filler material pooling part. The fl ared

par t Theayxiliay Baréd pa Gt dhclbdes thb BeritieREof 1Ry Wt Ang Gl Material pooling
direction of at least 5 mMmmand |ess than 10 mMm ﬁ

fag gy be Rfthek REm¢ dhcigibe R fhcelsillc bitBe trAAS Al dHGoBRle part.
direction may be at least 0.4 tines and | ess than 8
times the length of the flared part in the pipe

| ongi tudi nal direction. Setting the dinensions of the
flared part and the pinched part in a prescribed
length range in the structure of connecting the heat
transfer pipe and the capillary tube nay further

i mproves the effect of transmtting the heat of the
brazing filler material pooled in the brazing filler
material pooling part to the part on the opposite
side of the pipe end face side of the pinched part.




According to a fourth aspect of the present invention,
there is provided a heat exchanger, conprising: a
plurality of plate fins arranged in parallel at a
prescribed interval; a plurality of heat transfer

pi peBetdusithqnasibary Mr@ipghisTaine: foien althd nfbioR katkRrefbbidSen the
in the plate thickness direction; and a capillary tube
heounetkt gk andtht beillymee anek EEiEncd fan®d Ghh& ko8 @then the brazing
transfer pipe and having a dianeter smaller than that
fitMr neeerial flo@aintotthebiaing fill@inReHawbamgpat. sai d heat

transfer pipe and said capillary tube are connected

by t e heat patthan aiveh ldppRe B %ﬁh&iﬂdl WirdcHBof at least 5 mm and
connection structure as descri bed above. Adopting a

lessumel O tnin® The letigtie b fliepiricRedtphe i@ Iéhp @il B%G1AABEEEe at least 0.4
that can reliably ensure the conpressive strength of
titnbsem{l fissthant 64 tkle thelldhgth @t firkamsfiethe Fi b®Rn@igind! @fection.
capillary tube inproves the reliability related to

t he Setifythsdintiosdof &6 girtd paBahdihe FRHET faf id QRes@fbed B§th range in
Drawings FIG 1 is a schematic perspective V|eM/that

thel picte>f eonaécOfthd Heft R piPeat HRXSMRRL e ma %mﬁér@nprgve's fhe
a cross-sectional view (before flat crushlng) t hat

effteqif cirBmittie thehadt othetsRina@ilierh@bsihlGadlEdn ﬂ@%mhﬁgemfe} B8 H1 pooling
part, wherein a pinching unit is used. FIG is a

paitt0 86 paeat thosypbsit kieyeftialonR cad Ratkide laﬁthéFlﬁcHea ?&t in FIG
2. FIG 4 is a cross-sectional view (after flat
cr usbiontigg tb hfvlrdelepdctdfthelpheent intdntiéd, theldisPBovided a heat exchanger,
fabrication of the flared part, wherein the pinching

cnipriting: 8 phustity.of Fiht€XinsPirrhrfedin Ghreiied atS BFebdriBaBihteNh VP I APSF heat
along the AAAline in FIG 4. FIG 6 is a view (a

trqmafet piggeh thit pads @ieigh MidpMralDf of bl 6O AR GlaleARciiibds 'dﬁ'éc%@ af

the heat transfer pipe and capillary tube, viewed

a dapillfy tube cdnh@ted & thisipertid ghrtloB&ibh QR Hk( thuldger bi W%x?f[n@ Havﬁfg%meter

FIG 7 is aview (a partially broken vie inth

st lerahiindhat GfGAiH Bdat tkdﬁsﬂp%g , WherekDsald Heat t8nskeP pife and said capillary tube are

cross-sectional view (before flat crushing) that
cofl@ict bysthé hat thaheér ppe Bilthyilhry tube connection structure as described above.

Adopting a connection structure in the example heat exchanger that can reliably ensure the
compressive strength of the joint between the heat transfer pipe and the capillary tube improves the
reliability related to the compressive strength.

Brief Description of the Drawings

FIG. 1 is a schematic perspective view that depicts a cross fin type heat exchanger.
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fabrication of the flared part, wherein the pinching
unit is used. FIG 9 is a cross-sectional view taken
along the A-Aline in FIG 8. FIG 10 is a
cross-sectional view (after flat crushing) that
depicts the flat crushing fabrication of the flared
part, wherein the pinching unit is used. 15 FIG 11 is
a cross-sectional view taken along the A—A line in

o6 A1 naiicieet $ieP Mo PPl oot BF gt Gl
fubrie i3 o R e i WA L e WS 7 2 VTow (a

S G ki e A et vent' on 2o

Gt %“éfwss”-%fﬁw%ﬁ RlehefenEaninap Ba cfer ok i i,
fabrieqipgol e g G ?nLtPa EPHERng S e 11 no ﬁh‘”“ a

RSERE cma%seﬁfi By Bl MRS Tor it MR £ o ougn

P, B b B P 7 &h%lcsl'rn%ef@ﬁa%@arw%g heg transfer
pive By WS PREE Mukfoeol RRRRE, irﬁ fitﬂ% ek

T Zu‘ﬁz‘i‘ ‘b@%‘fka R E%hé#‘ilﬁ%ﬁﬁ@ R lechon VB

HHORRR 1 wllsebte e (haf%f diEs %%b&fa Rgeibe Shngistine
tabried iP5 LR Al 88 SheBulEE pibinghmt RoReLr al i 1y of prat e

HiIke 938rlaa¢1r§$st ﬁ@‘@% B e Rl s e B o e

elﬂ&'. li& isa crgss-sectlonal view (after flat crushing) that depicts the flat crushing
fabrication of the flared part, wherein the pinching unit is used.

FIG. 11 is a cross-sectional view taken along the A-A line in FIG. 10.

FIG. 12 is a view (a partially broken view) of the connection.si-:ructure of the heat transfer
pipe and capillary tube, viewed from the flat crushing direction of the flared part.

FIG. 13 is a view (a partially broken view) in the B arrow direction in FIG. 12,
Best Mode for Carrying Out the Invention

The following explains one embodiment of the present invention, referencing the
drawings.

(1) Constitution of the heat exchanger

A heat exchanger 1, as shown in FIG. 1, comprises a plurality of plate fins 11 disposed in
parallel at a prescribed interval, a plurality of heat transfer pipes 12 that pass through the

plurality of plate fins 11 in the plate thickness direction, a plurality of U-shaped pipes 31, each
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(hereinafter, referred to as the primary flare
fabrication) and joined to the plate fins 11. c
Furthernore, the pipe end part 12a of each heat
transfer pipe 12 is further expanded in two stages
(hereinafter, referred to as the secondary and
tertiary flare fabrication) to forma | arge-di aneter
10 cylindrical flared part 14 and a tapered auxiliary
art 15 aonp the face, side of the flared

el PRl R BAE S0A e e cr e Mt
pive 30 53 Rl e pine P mei26 RE henlirii ! e seaster ege12, nd a
pos 5 b IR, BhpORREEh RS Fihconteci o0 Slieine
pipe R Bt 7R B HeRG RS PEFR& of pi pe 12 and 1 he

Tt et heGSranpietrmgs £ s Bhrueh B phwaitapt ploedins 1 n the
A g R T GRS eI T
il s B i B i) o3 s g
Pt S T Yo SR e b b ety soges
rerciifet e 18 Ep ot v v bReons oo eadametr
cndb Bl Ty e b B R B B oken
Tared e e B I, 85 e -stgoed pies 3 b e 6 eon farcepllary
tbes e bt i BrPabet U Femonresechpipeandpag [ehar 1 ng

O B oo B i and e

ornmed on the pipe end part 12a of each heat

... per
capill rtﬁhgfer pipe 12 to forma | arge-di aneter cylindrical

flare gﬁrt 1% and | .
Next, the method of connecting and connection structure of the heat transfer pipe 12 and

the capillary tubes 41 will be explained using FIG. 8 through FIG. 13. FIG. 8 is a cross-sectional
view (before flat crushing) that depicts the flat crushing fabrication of the flared part 14, wherein

a pinching unit 61 is employed. FIG. 9 is a cross-sectional view taken along the A-A line in FIG.

- 8.FIG. 10 is a cross-sectional view (after flat crushing) that depicts the flat crushing fabrication

of the flared part 14, wherein the pinching unit 61 is employed. FIG. 11 is a cross-sectional view
taken along the A-A line in FIG. 10. FIG. 12 is a view (a partially broken view) of the
connection structure between the heat transfer pipe 12 and the capillary tube 41 as seen from the
flat crushing direction of the flared part 14. FIG. 13 is a view (a partially broken view) from the
B arrow direction iﬂ FIG. 12.

(A) Flaring fabrication process

10
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a tapered auxiliary flared part 15 on the pipe end
face side of the flared part 14 (refer to FIG 8).
Furthernore, in the present enbodi nent, the flared
part 14 has a length (refer to LI in FIG 8) of 5 at
| east 5 mMmand | ess than 10 mmin the pipe

| ongi tudinal direction. (B) Flat crushing process
Next, a pinched part 14a wherein the tube end part

5RO MRS AR A t%ﬁw%ﬁlar%éﬁﬁéabﬁgarw%ﬁﬁ%e Brhe pipe

end pagy 12 O fich nedigFang efea?w@‘?eﬁzfobﬁ?&m“a%ﬁ i @ ndrebfigd pas 14 and

« taporp By S 3G e PR o ik vid®of 1?2 if AR EIG. 8)

Frthef R, e (8 B iine i bt ihen’ K%l{gﬁféef‘éﬁ@haﬁearﬁ 8) of
Qove 2a Thf%@ﬁ'g’ﬁ re. o this lever 62 is provided

at leas omlnh?t Fis thast © BiRF {ongguding diteptiqn. col urmar part

@SF [ sc sed |ater. Consequently, the Iength M of
t gp’écfce“fshe Iever 62 is shorter than the
162_of the

th M f, t t. of the |
gﬁ%&eﬁmﬁg el A R S aend pog U oF heepiillogy tbe 41 i
insertef}is it B giet Fhshiag f@%%%%oﬁmw%%aﬁarg%m6§bé€ta€£%¥ trgpder pipe 12 in
riLse a plate-shaped retainin art 63a,
theplpgrhagmf‘ﬁ’éﬁ%i%]f%%tk S"’bgl urmgr parf ng and aI slecgng col ummar
B(_irt. 6%0 .#hov de%tl he t face of the retaining
Fti0s SP‘ et Wrihe ashingRIOGess basaged levers 62, and
62 d h
oot R €l q%f@awam@%ggas%;a@ e ingramaheimmosne
PR 5 i Bt e i o

. end la. of the capillary _tube 4
this 1@%552 isvitese f#@t I PoFERBOR bty 4B fis eNuRnATpap €ab, discussed later.

FIG. 1 second umar_part 63c is a part ‘
Consedi 2ot MY BFh S GEi of PRdFVe Rt Sprienbar the Snth M of the tip
It 63b an | s, di sposed between the t

part of iR 16V 12 Rl cORTaRF AR pLIhinE S0 16 (othed FIG 2o ELFIGaS). In

.. part. 63b. More eC|f|caJI ,. When the pin 63 is viewed
addltlog,raowpf%a ds provided BEtween the tip parts of the pair of R:vers 62. The pin 63 comprises

a plate-shaped retaining part 63a, and the first columnar part 63b and a second columnar part 63c
provided on the tip face of the retaining part 63a. The first columnar part 63b is disposed |
between the pair of U-shaped grooves 62a, and is the part that, by being interposed by the U-
shaped grooves 62a of the levers 62 in the lateral direction, forms a tubular part 14b, haviﬁg a
space wherein the tube end part 41a of the capillary tube 41 are inserted, in the pinched part 142
(refer to FIG. 10 and FIG. 11). The second columnar part 63c is a part having a diameter larger
than that of the first columnar part 63b, and is disposed between the tip face of the retaining pairt
63a and the first columnar part 63b. More specifically, when the pin 63 is viewed from the axial

direction as shown in FIG. 9, the second columnar part 63¢ includes the entirety of the first

11
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25 direction as showmn in FIG 9, the second col umar
part 63c includes the entirety of the first 11
columar part 63b, and is somewhat | ong and
narr ow shaped al ong the opposing surface of the |ever
62. Furthernore, as shown in FIG 8 and FIG 9, the
pi pe end part 12a of the heat transfer pipe 12,
wherein the capillary tube 41 is connected, is

' t bet. tip parts o e pair of 5
"01“'“4’%\5?3?36%@2“?&?? e‘ﬁffaﬁ l:‘mgﬁag ?Wé&apegﬁﬁnﬁﬁ% Upasipg swriase of the
he pipe end part 12a is brought into contact with the -

|p face of the retaining part 63a. Thereby, t he fi rst
park 63b th cond colu art
IR e PR i o BI85 276 2 iS5 R ot e lwprotransfer
r. of levers 62.are closed i

pive 1535 R0 ‘%r:]aie’rlfo)ﬂﬂf' tu %6% IsfOPRE s, IE%%:'Q B fhespauan ofthepair of
levers ?\z grf grle r;\m%c#?gl gtLB}b %de"] tl.hf-L Smg%ce oﬁ%g pg?ea%hga gaas }sﬁag(%ght into contact

v o AT s el o s
crushegn he pi pe | atitudina

comm]g%% %ﬁgﬁ}eﬁnﬁeﬁtﬁé BF ARGsne Rart ‘i‘rched part 14a. The
IR A
o T B B FLER B e
s R8T Sed LTI O 1S Lo e
e IERT s e R E o ! rhEH e
s b A O A g v
e e o1 5 ot gt e

oWws jnto the pinched part 14a.

fill t
part 146 S cichogh Sk QR tybier pest 4D i g ity Bhihe formaion of
h e(rf;ahe art 14a forne |ntheflat crushi ng
t epmglg ;H?Et;l A the part BR fgﬁl% Sﬁ‘é‘?ﬂf t ear@c]pe@,{g{tﬂ4m|1s deformed so

o t .
that it is ?I%aened; however, the extent of this deformation is limited by the second columnar part

lever

63c, and a substantially elliptically shaped brazing filler material pooling part 14d is formed.
This brazing filler material pooling part 14d is capable of pooling the brazing filler material that
flows into the pinched part 14a. Furthermore, in the pipe longitudinal direction of the pinched
part 14a formed in the flat crushing process in the present embodiment, the length N1 is at least
0.4 times and less than 0.6 times the length L1 in the pipe longitudinal direction of the flared part
14.

(C) Brazing process

Next, as shown in FIG. 12 and FIG. 13, the tube end part 41a of the capillary tube 41 is

inserted in the tubular part 14b of the pipe end part 12a of the heat transfer pipe 12. Further, the

12
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0.4 tinmes and less than 0.6 tines the length LI in the
pi pe |l ongitudinal direction of the flared part 14.
(C Brazing process Next, as shown in FIG 12 and FIG
13, the tube end part 4la of the capillary tube 41 is
25 inserted in the tubular part 14b of the pipe end
part 12a of the heat transfer pipe 12. Further, the
12 tube end part 41 a of the capillary tube 41 and the

o R e T 55, s e
e i A
PR B sﬁlvtf%tg&eﬁfaﬁhPipicqrﬁlﬁ'@t?nﬁe 5437 i hetin a the ime of

beain el Bhed il om 15 Gt B2 1o B puehecfiog i hea
cos A BT 8k B i
proces% gf Sftzfaesgrﬁ& §9ﬁengp%?§§{%fpd§ %Fl{pg‘f% %9 ; lngqf e:gglgE; l#garoep%osue

i nche

o o 1 e e O ot
A i b Ay el
e oS e T B SGn ros
o0 s B BRI B n
oo T8 10 B Pl B
i B e S e B S s

e SRS o e B S e 4 e ik gpticed

ot e R e et R bon s 355 ot

penphergl sur ef%ce gfgthg t\{apblia.ry tu%g 41 and the inner surface of the pinched part 14a, unlike
the conventional method of connecting by brazing.

Thereby, the joining of the heat transfer pipe 12 and the capillary tube 41 in the part on
the opposite side of the pipe end face side of the pinched part 14a is strengthened, and the
compressive strength of the joint between the heat transfer pipe 12 and the capillary tube 41 is
reliably ensured.

Thus, the heat transfer pipe 12 and the capillary tube 41 having a diameter smaller than
the heat transfer pipe 12 are connected by direct brazing.

(3) Features of the connecting method and connection structure of the heat transfer pipe

and capillary tube

13
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. Thereby, the joining of the heat transfer pipe 12
and the capillary tube 41 in the part on the opposite
side of the pipe end face side of the pinched part 1l4a
is strengthened, and the conpressive strength of the
joint between the heat transfer pipe 12 and the
capillary tube 41 is 20 reliably ensured. Thus, the
heat transfer pipe 12 and the capillary tube 41 having

c o PGl opifor ot el e T ind e
. ty i hod t f the heat
capillgy “%??‘é#gg‘%%se% R eGP R e r R S nect | ng
PR 8, SRR cBe Hi GiepRiEEgor, {m%fqliaoﬂetﬁ © g transfer pipe

2 I 0T A A ol B e

t.he eat tE nsf nd the

materi§E ST G G Rt LR 15%&4& (i st 14 in the
f.th 5 | ed
fat crf e Flesfly e ES ey " Sf&ofmpﬁgta o ﬂzs?p?&)?we%% side of

ing process._is

o A A BT e e
e B GRS e SR

b fil I I
o B U TR LT SRR bt
d,f d f. th hed t 14 Th by
L e e e T
s B8 Eht b o b B S

conpressive strength of the

caplllaryoguh?ﬁgg?:a% Pﬁ%‘ﬂﬁ&%{‘ transfer pipe 12 and the

e L Rt R —
of connec{}ng By t) aglnthXn 191[3 %%elsgr% emtb Slment 18 capable of connecting by brazing under
conditions that heat principally the capillary tube 41, and therefore working efficiency also does
not suffer.

In addition, it is easy to supply to the entirety of the pinched part 14a the brazing filler
material that flows into the brazing filler material pooling part 14d because the shape of the
brazing filler material pooling part 14d in the present embodiment is substantially elliptically
cylindrical so that it encloses the entirety of the pinched part 14a when viewed from the
longitudinal direction of the heat transfer pipe 12.

Furthermore, by adopting such a connecting method and connection structure of the heat
transfer pipe 12 and the capillary tube 41, the reliability of the compressive strength of the heat

exchanger 1 can be improved.

14
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of connecting by brazing in the present embodinent is
capabl e of connecting by brazing under 15 conditions
that heat principally the capillary tube 41, and
therefore working efficiency also does not suffer. In
addition, it is easy to supply to the entirety of the
pi nched part 14a the brazing filler material that
flows into the brazing filler material pooling part

SR, G R B SOk S oncing
: | al | | iptical 0 cyljndrical so that it
and ingHOP ARtk drBh Bt e i soileg Whed ! i e
e PRNRgb A bl B 5 e bt o o
i : i t f the heat
oo BRSNS IR SR sRTEC! | 00, 51 [t o L
iabi | i [ h of the heat
;@JI%ﬁigrxlglr‘[ﬁél’diggﬂgigrgs q%ﬁg%)ﬂ%éé IpXI% jﬁB E':n[ldz T.Elg t;)fjasc}zedt ;;]a:el 4aei1?1l a prescribed
tength agein %Fgfﬁ‘?ﬂ?%dr%fc?bfa%ﬁffihﬁgﬁ? @'@Eiqqfiﬁ;fffﬁ@ari g qﬁﬁ?{@j teransfer pipe
2 B B0 S G oo 1
wanseflng 85 R TR e Lo Rg ool e h gt iskanariin pooling
ng brazi ng, filler terial . pooling part 14d. 5 (O
part 14416 ¥ B8R int prasils S St oA gyt (reindhed bem o
j [ | bed | t nge in e
e B8 PRk i Briohy étet?q%%'feﬁgipeaa%%&ﬁp@és%@wug@t
f ' 12 and the capillary tube
comprffs: by et OO G Hipore bt of et
part {3} o bigP R on i hevingnd mstarsodhegbopipngnd par
; ; he bi
taor Rl 4G o hEe PR st 5 e v

end face side of the first columnar part 63b and having a diameter larger than that of the first

columnar part 63b; and a pair of levers 62 that, by interposing the flared part 14 from the pipe
latitudinal direction in a state wherein the pin 63 is disposed inside the flared part 14, is capable

of forming the pinched part 14a by flatly crushing in the pipe latitudinal direction only the part

- corresponding to the first columnar part 63b of the flared part 14. Consequently, the pinched part

14a of the flared part 14 can be formed, and the brazing filler material pooling part 14d can also
be formed.
_(4) Other embodiments
The above explained embodiments of the present invention referencing the drawings, but
the specific constitution is not limited to these embodiments, and it is understood that variations

and modifications may be effected without departing from the spirit and scope of the invention.
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10 (D) The pinching unit 61 of the heat transfer pipe
12 of the present enbodi nent conprises: a pin 63
conprising a first colummar part 63b di sposed so that
the inside of the flared part 14 extends in the pipe
| ongi tudi nal direction and having a dianeter so that
the pipe end part 4la of the capillary tube 41 can be
inserted, and a second columar part 63c di sposed on

209 PR apeBlly; B ot Plonbeti st S MR el Rt
shepel B G BB ol IR, Rl veifhiomppe

o0, DA ot SR Ttk laft Rl e P i} e o e
substeafa) Reb TRk B0 w3 Fick nrapet D i 43d 5y Banother sape s
long 1 SRRV el el Ry e R P of tne it gptumnar

the flared part 14 can be forned, and the brazing

- part filler material pooling part 14d can also 20 be

. .. Ot her enbodi nents The above expl ai ned
Ind '%ﬁb tfl . . ,
nlméﬁgo A%%@@ of the present invention referencing the

d ' t.he ecific. constitytion is not ..
| TR Moot RGeS s theolmirrauis ot of thejoint
ri.atd ons. a nodi.ficatigns may be effected .
berwelf e bl pe R0 R ey e hen st deataster pipe and
I - ' .1 A) The shape of the entire heat
thecﬂéﬁ%ﬁ@ﬁ%@ ‘??cné%m%%nited to the substantially
rectangul ar shaped heat exchanger shown in FIG 1
and may al so be anot her shape. (B) The shape of the
second columar part of the pinching unit is not
limted to the substantially rectangular shape shown
in FIG 8 through FIG 11, and nay be another shape as
51long as it is a shape having a cross section with a
di aneter larger than that of the first columar part.
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I ndustrial Applicability The use of the present
invention can reliably ensure the conpressive strength
of the joint between the heat transfer pipe and the
capil l ary tube when connecting the heat transfer pipe
and 10 the capillary tube byygitect brazing. r 16
Clains 1. A nethod of connecting a heat transfer pipe

and 12 aagditol af donbddfieya HAR GhBlePpiSdind » ERRIaly oYwnddt8ia capill
havi ng a dianeter snaller thaﬁﬁtha? ofaégigxﬁeat G eapiary

t 1 anatc@hivif damicfr SRANSEEd A 4 Raidhet tABEE Pile isRnbetfto SRbEnd
heat transfer pipe constituting a heat exchanger,

CONait 8f s8ig héddRarSieBRSe Bhstituind d RhtleRParl@DEdgALihOMRe RERGESS
that fornms a cylindrical flared part, having a pipe

dl anmet er b 812 FabkibediBn brb&ds tﬁgt forrad :pcyhﬁﬂtzal ‘ﬂﬁx@@ﬁiﬁ?ﬁavﬁh Rfipe

in the pipe end part of said heat ™ transfer pipe; a

flat crusbingeias ass thfddlaid H nfdsRE bive, bk 1aR of B heat
pi pe latitudinal direction only the part on the
opposi t e siler@be; t he pipe end face side of said flared
part, fornms a pinched part wherein the pipe end part

of said capitk SRR thaB b NAK hufhelih B bb Brituhd Bir &
face side of sai I%‘rlared p%??? andgi bgg%ingm@%?ﬁgg&%omy
material e pdd dhdhdppdsicd Sde of ﬂ@@bé 08 £00sidNe sR fpﬁ‘?eidggl‘ﬁ forms a

face side of said pinched part the brazing fi

mat eri al  pifiddd partvhofeini the fipe2Ad Stk BENSHNBR b is E@Qte@from the
brazing process that brazes said capillary tube to
sai d heat pip¢ @ e 5iddWrRAd R¥ed pad 36 4 trldohe DS nRkPA gg(?}?lg part for

part of said capillary tube'into said pinched

flowi ng Beoddd dahd digeleRd faEEBstdt%fﬁid phridiieR pRPhE b5 AZA1 P material that

~filler material pooling par

flows into said pinched part; and
a brazing process that brazes said capillary tube to said heat transfer pipe by
inserting the pipe end part of said capillary tube into said pinched part and flowing

brazing filler material into said brazing filler material pooling part.

2. The method of connecting a heat transfer pipe and a capillary tube as recited in
Claim 1, wherein
in said flaring fabrication process, an auxiliary flared part having a pipe
diameter larger than that of said flared part is further formed on the pipe end

face side of said flared part.

3. The methed of connecting a heat transfer pipe and a capillary tube as recited in Claim 1 or

Claim 2, wherein

17



2. The nmethod of connecting a heat transfer pipe and a
capillary tube as recited in Caim1, wherein in said
flaring fabrication process, an auxiliary flared part
having a pipe dianeter |arger than that of said

flared pdhgfldaal pgforrhegiin faclr ek folrichthve picgehe B tkngth af€least 5 mm
side of said flared part. 3. The nethod of connecti ng

a heat t radkfsahang pen ankd pipedaginldirar direttishends recited

in daiml or Caim2, wherein 17 the flared part

f or med i rthederigth if tha pipe pndimbinal daedtionofaio piaded faiSfoned in said flat

l ength of at least 5 mm and less than 10 mMmmin the

pi pe | ongirushigigpadcessiiy & deaitdt timerchntl hess them @6 hiriem thie bemgth of said flared
pi pe I ongitudinal direction of said pinched part

formed i wamtiter ffigedtnginglinabditerigpnpr ocess is at | east 0.4
times and less than 0.6 tines the length of said

flared part in the pipe longitudinal direction. 4. A
flat crushing jig of a heat transfer pipe for formng

a pidné fedryshing jig offades irmsfehgipqibplermench fiahéd m@ft, Waidh the
capillary tube is inserted in said flared part when
conme endprtiofsaiicagillangtubd ih is@@pinl shid Oyred pHravHIRYGNAG I by brazing
di aneter smaller than that of said heat transfer pipe

t o theeafilloay ok hapiag 4 difiraeteredalienthir tkat i spi hean tansf Jipedd the P@ed
heat transfer pipe constituting the heat exchanger,
conmpet Hitmgl:in the pippénd paeofitkerhes anmpter sipagnaitdting S heO bdnaad:,
"part disposed so that the inside of said flared part

ext ermigisingn t he pi pe | ongi tudinal. directi on and havi ng

a dianeter so that the pipe end part of said

capi | | ar ya pivbembartomgrising s €fst @thmranNdr dispReDRUEBE HRNSGE said
part di sposed on the pipe end face side of said first

col umar flaed pagesteriainiticpiy I6tigibaiaBdirection and having a diameter so that

the pipe end part of said capillary tube can be inserted, and a second columnar part
disposed on the pipe end face side of said first columnar part and having a diameter
larger than that of said first columnar part; and a pair of grabbing members that, by

interposing said flared part from the pipe latitudinal direction in a state wherein said

pin member is disposed inside said flared part, is capable of forming said pinched
part by flatly crushing in the pipe latitudinal direction only the part corresponding to

said first columnar part of said flared part.

5. A heat transfer pipe and capillary tube connection structure that connects a capillary tube
having a diameter smaller than that of said heat transfer pipe to the pipe end part of the heat

transfer pipe constituting the heat exchanger, wherein

s
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| arger than that of said first columar part; and a

pai r of grabbing nmenbers that, by interposing said
flared part fromthe pipe latitudinal direction in a
state wherein said pin nenber is disposed inside said

f | artgdlapyaerishing 5 e iiednhl dretion $g Bepad oR ihb 6iBske siBSSTihe pipe
by flatly crushing in the pipe latitudinal direction

onl yent! Fee fiderdf the oylindrscpICAcHd PGt kaing 8 PipldifitnstSlar&PIhIMALL said heat
part of said flared part. 5. A heat transfer pipe and

c api thahsferypipe tiv@edio the @ipk k@ipas bf sdidthedt RarkRAYipS PRRBE Frt@vherein the
capillary tube having a dianeter smaller than that of

sai cpigeead patrofiseif @pillyy pbe & Disérde frirh R pRB Snd¥@ekidObf shild Rared part,
heat transfer pipe constituting the heat exchanger,
wheragd abdgndillef hatrdaypootingait & pbdling Eahdiifend Atd sdddf B@linched
direction only the part on the opposite side of the

pi pepart the trafing fillesingteriabthat floes @lshid) pittedparf b @dR8d i a state
havi ng a pi pe diameter |arger than that of said heat

t r ansskxaxd fipimpkee fiy@rendice side bivaid Phie@pnifto Rad finchdd pad g pgﬁ 8id part
transfer pipe, a pinched part wherein the pipe en

par tof giid gpillaly tiéis blazadyo daidiheat irsnsfengipg.t ed from t he pi pe

end face side of said flared part, and a brazing

filler material pooling part for pooling on the pipe

end face side of said pinched part the brazing filler
mat ér Th hetthatstd bipomdicailansabetofictivh eelicRas & radke if Okives;

and in a state inserted fromthe pipe end face side

- of sdikewinf | ared part into said pinched part, the pipe

end part of said capillary tube is brazed to said

heat t r aths fuiliayiflaed pe. thal &eloke & péringis bRkid Biafy BREkmaterial
capillary tube connection structure as recited in

A ai m 5, poolitag isfinthecfomd ioh tha pipe &ddaice didPershid bidadg filler material
encl oses the perineter of said brazing filler materi al
pool i ng pmelitgpas. furt her formed on the pipe end face

side of said brazing filler material pooling part.

7. The heat transfer pipe and capillary tube connection structure as recited in Claim 5 or Claim

6, wherein

said flared part has a length in the pipe longitudinal direction of at least 5 mm and less

than 10 mm; and
the length of said pinched part in the pipe longitudinal direction is at least 0.4 times

and less than 0.6 times the length of said flared part in the pipe longitudinal direction.

8. A heat exchanger, comprising;

a plurality of plate fins arranged in parallel at a prescribed interval;
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7. The heat transfer pipe and capillary tube
connection structure as recited in aim5 or Caim

6, wherein said flared part has a length in the pipe

| ongi tudi nal direction of at least 5 nmand | ess than
10 maplaiig ofmthaqﬁ@bipeaﬁatpmrﬁropgmlhgmmﬁ@upm@ﬁdslﬂm&ma@
| ongitudinal direction is at least 0.4 tinmes and |less
t han tifickGest diresont 4t& | ength of said flared part in the
pi pe longitudinal direction. 8. A heat exchanger,
conpe kapillagtute cinettedlid thypifd enPhat F edch BiSd IRGAAGL Fipd 4hd having a
parallel at a prescribed interval; 19 a pIuraFlty of
heat diama&ﬁﬁnerﬂiapa&d’ﬁatheﬁl&%&fdrb{gaugh said plurality
of plate fins in the plate thickness direction; and a

wheaphl | ary tube connected to the pipe end part of each

sai d heat transfer pipe and having a diameter smaller

t han sdidadat Rdnsfepigt 4na adid bApARES B 4 BRnecitd BY Bleheat $@hstr pipe and
heat transfer pipe and said capillary tube are

connedpiliag) kb cornectibedictire a18dited inRhyPshe 88t of CRRA § {hﬁh%h Claim 7.
t ube connection structure as recited in any one claim

of Cdaim5 through aim7. 20
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