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; e3edLH26hTQ  ULTRASONI C VELDI NG METHOD AND APPARATUS FOR WVELDI NG
REI NFORCI NG TANWNQMHMMMMWNEASTENER TAPE Background of the Invention 5 10 15
20 25 Field of n The present invention rel ates tﬂWﬂmm@m“mMmmEd
apparatus for wel didago® reinforcing tape formed of a syntheti
portion to which the separable bottom stop of a slide fastener chgjf«is to
be attached over the core portion of a fastener tape and a main tape
portion by ultrasonic heating. Description of the Related Art A space
portion (a tool Iack‘i’hWIﬂf%nWElﬁ%mgt%ﬁ%g‘\% ApRfADpper and a
separable bottomstop is intermttently formed in a fastener chain for a
slide fast enerF‘H%vW]ﬁgDW@ %%{)%F%q:@q%o{%%ﬁn%ﬁw T FARTRNE T ot t om st op
is attached to the space portion. Before the separable bottomstop is
attached, a reinforcing tape piece forned of a synthetic resin is usually

bonded to the separabl e bogieryséend adt agherevaoiidon of the fastener
chain, thereby giving a reinforcenent. The reinforcing tape piece is bonded

in such a gonfi.g i on . hol d opposed tape side edges in the space
portion ofE {a QEng eIEI16“)%(9[?nd a core cord is woven into each of the
opposed si de edge t ener. di-n andthey arg ther t hi.ck. Wen
t he y\/ngl el rei ﬁ];}gércigr}gesfiegg% gié’ggﬁi g Si .rmet aneous?y.%onnggé q[e% raHt i ck
portion angsgafhalsPofdi O dERILSSUr @ciWEbRkligy apdpal rebuhbles £ 0 Lause a
separation remain. Furthernore, the bonding configuration of the

reinforci ngyheperpteesis apt as poe thenbrekamidhn tidefedr 80l dtteom
problem the reinforcing tape piece is bonded and integrated in tw stages
as descri betlop nod PaB-A2-ded OHls tasrck xJ Rl 58- #9085, bkorm texaimelde oviexr the

JP- B- 62- 54001, for exanple, a reinforcing tape 10 piece is provided

ort hogonal t9reopbheispacé porfeistenefr &ape and a main tape portion by

10 ultrasonic heating.

Description of the Related Art

A space portion (a tool 1lacking portion) for
attaching an upper stopper and a separable bottom stop is
intermittently formed 1in a fastener chain for a slide

15 fastener having the separable bottom stop. The separable
bottom stop is attached to the space portion. Before the
separable bottom stop is attached, a reinforcing tape piece
formed of a synthetic resin 1is usually bonded to the
separable bottom stop attachment portion of the fastener

20 chain, thereby giving a reinforcement.

The reinforcing tape piece is bonded in such a
configuration as to hold opposed tape side edges in the
space portion of the fastener chain, and a core cord is
woven into each of the opposed side edges of the fastener

25 chain and they are therefore thick. When the whole



fastener chain for each transfer stop period of each fastener chain, the
upper and | ower edges of the reinforcing tape piece are bent and the
reinforcing piece is held fromthe inside and outside of the space portion.
i5 A core cord portion held by the reinforcing tape piece and a tape
portion in the vicinity thereof are then pressurized and heated fromthe

i nside and outside to bond a part of the reinforcing tape piece to the core
cord portion, and subsequently, the reinforcing tape piece provided 20

adj acent | yreéoniprec Hondr aiee regfen afdsihElRaRepBAdiynondgidotcofa tiHel lape
portion are pressurized and heated fromthe inside and outside to

conpl et el YPHorEPANANAntegh bt BOYR1BE PNeRTIFSUER B- 631RHO8S, 2R6r over, a
rei nforcing tape 2s piece having a constant dinension whjch is forned of a
t her nopl askfli“%bﬁpy%t et i AR A igeE%ﬁ%%hOIﬂor§B\?tlnacr ognghérlﬁorGOp d

d f left d right fast f bot h d | ' f
el nf or ci P TARES o PACHARAT L DOF ( Pon Uk FRonCRREA BorePen POFc o1 Bt~

fastener chain, The reinforci t i ece is Jnterpose pressure s
bet wegsn ant%I D?%so {%k%%fn anfI anoafgcﬁevr{)l .ecoThesou%‘{]er astf)hnel chf%%Enlelmdcl uutrcpees a
straight c ve | ian C ondi ng :tQq ¢ re;cor of the
| eft and r?%ﬁ?ﬁfgg{gﬁeﬁakgbggEgéé aq%u§?ﬁ§§8b|%%g 5%ﬁi e%gégérlgndg%¥ t he
core Cordds@&eéna' | gd 0 HOES £ SIf-2-O8- SONPRAVE, 9T PAMR L £ 5 POFSE On
corresponding" to the core cord and a cutting blade on the outer end of the
core cord dgudhes same manner. Then, an ultrasonic processing is carried out
and the reinforcing tape piece is welded to the outer periphery of the core
cords of the left mndJp+ght2fBgbener foapeskantl s, 15 traparpectingn tdapd he
vicinity thereof, and at the sane tine, the reinforcing tape piece provided
bet ween t hel epposed poove dear derilsoganaloly aod thiee sesdtelupbrpooni of of the
reinforcing tape piece is then welded to the both faces of each of the left
and right fastemer tdpdEs byfqsr esaghi z&rpbAfes aficReaP®hird OPE heastther
hand, for exanple, JP-B-2-35661 and JP-A-63-315223 have discl osed the
control neftddECRRdF wehaiRg, Wisch WRET zedP8n WMsonfeISS br 8€i orFi% whi ch
t he tenperaturf of,a horn is.detected to control .the ZSE%WpLitude.of t he

ul trasoni ¢ BraTHH o aPﬁepﬁgFﬁ.QH?t?ﬁP%oﬁ??thﬁefﬁHﬂ{ ot PolPi%Tarri ed
out such tfé"‘thgitg £ E%”Q%reatﬂ{seiodeetaerf&'@Qtﬂcﬁ’geg%’ +hr s%)é%%p!pedrtfion.
ache 00 0 detect a

thermstor'is a t'0 a presser Oor a recelving portiron

tempefat urg, -gpd EBEdaHBEEE?ﬁeh%ﬁgt B?i Yhr %%Q_E‘Jf%r‘éil?{?atﬂa% k3 dcrgased if

the tenperature is [ow an e 5 anplitude is reduced if the tenperature is
hi gh. Mor egvespe aso £t 564 05 dchd) IR Aiiby 108250 andr o Referb 20480k 1 Al
exanpl e, the tenperature of an ultrasonic horn including a heating device
such as a &edt braksddd€trent etheaning hde heatdi ngtside to bond a part of
the reinforcing tape piece to the core cord portion, and
subsequently, the reinforcing tape piece provided
20 adjacently to the bonding region and the non-bonding region
of the tape portion are pressurized and heated from the
inside and outside to completely bond and integrate both of
them.
In JP-B-63-40085, moreover, a reinforcing tape

25 piece having a constant dimension which is formed of a

thermoplastic synthetic resin is caused to abut across the



device is controlled to maintain the tenperature of the 10 horn to be
constant. According to each of the bonding (welding) techniques for the
rei nforcing tape piece disclosed in JPB-62-54001 and JP-B-63-40085, the
core cord portion of a fastener tape and a tape portion in the vicinity
thereof i5 are welded to be held by a reinforcing tape piece in a first
stage and the residual non-welding region of the reinforcing tape piece is
wel ded to the fastener tape in a second stage so that integration is
carri ed outPpPesedoesigagest | he§p- Bne2- 54001, faevenepntareRas aderbelhri ed
out 20 on the asslggtlon that the reinforcing tape piece is bonded to the
space port¥RPeHf ante faseeneslepmdi @it hroudhi P BeSi FaPien @ hea ehpent ages,
and the bondi ng (wel ding) can be carrjed out by heating and meldlng u5|ng a
heater if Eptﬁe@%vﬁﬂesth% §FﬁFﬁﬁPQFF%%¢noﬁaFErFéFd?s
re|nforC|n tape g On the ot her hand, in, JP-B-63 40085, uItrasonlc
ﬂ%@ By

wel di ng me he & Bdi ntaP¢i retede  is agén‘awap%%t‘. n}@yarﬁr%\%‘?‘ﬂt%g
means u5| heat er in a seﬁond qa{ As descrlbed
er

n or di na e
nbove, it HePietha el LG T Yo ERnare 3 haatr
processi ngyLLire [0 (e:® el g 43 ng.he that;%onef crner gL e

| essened, ure i's ca hem’'i s excessive, the

ol nf or ol NG ADE, BLEPEGCNLST Spkhect St eneryd aBe | Ma fsingaghategne

Consequent ast ner tape i s cau to be fragile and excessively

rigid so thabtéhef EB%egeagama Hitenndamaged e@sidne dutaddidd Oy the

wel di ng using heater heating takes a l'onger tinme for the processing as

conpared wéhegeseaal Thé raseni cinel eidr. a Ast gh 5gh 0seshddvd RyfpH2340085, for
exanple, in the case in which a welding step using the heater heating is to

be caresi edaoglorafitcer tbereSpuhttagontic wekdiduye acdiclif eredice | suttadeg on t he
processing tine. |If the heating tenperature of the heater is increased to
mat ch t he dldderencehénotherpendesti bige t ¢oee wiohd ain uthe asome cnawsieli ng ti ne

in order to prevent a separation from bejng caused by a bonding failure, 20
excessi ve h@“aﬁlifng ans BéREREPRYCaRT I TR RAUSEd §@r¥h%<t1 éPbWeI anfg pertion

becones ri nd fragile. In the,case.in whic the arri ed out
by the heaternESGFARar hoPe, PARCA: f SoaBared £ Pt a

s Sors t apeeng s min v o o £ i She Lo il 108
15 tape portion in the vicinity thereof, and at the same time,
the reinforcing tape piece provided between the opposed
core cords 1s cut out and the residual portion of the
reinforcing tape piece is then welded to the both faces of
each of the left and right fastener tapes by pressurization
20 and heating.

On the other hand, for example, JP-B-2-35661 and
JP-A-63-315223 have disclosed the control method for
welding, which utilizes an ultrasonic vibration in which
the temperature of a horn 1s detected to control the

25 amplitude of the ultrasonic vibration of the horn. 1In the

control method, control is carried out such that a



5 of a fastener tape of this kind, the holding configuration of the
reinforcing tape piece is to be usually arranged uniformy by nolding as
well as welding in order to decide the configuration of the core cord
portion. On the other 5 hand, it is sufficient that the bonding of the
reinforcing tape piece to the main tape portion of the fastener tape is
sinply carried out without changing a surface configuration thereof as |ong
as a bonding strength is maintained. In the welding to be carried out by
the ul trasbeipehebtfagdedeahtey ¢henghbpefot orRmRohs,a OISRl SledHebs
surface is fused and bonded by internal heating. Consequently, a processed
surface i s2ftarBaedtei aePyeafehot®oh fefdrhvEEbNinY fPhel @bried céeEeporti on
of the fastener tape and the nmain tape portion are to be welded at the sane
time by is2usitREPEraitaglee uldhsomi® hePRlahEda sPhgl &hghvitl BE28PREF osed
in JP-A-5-299480, an,ultrasoniccﬁsc£II tign is carried out wth the sanme
anglihude thﬁﬂtéaﬁaﬂfﬂ%ﬁff%ﬁs% ?l of fgg?ﬂqﬁgii:ﬁﬁ(ﬁis @Wféﬁl n%??tage
an e main_tape portion.durin i ng. he r n it is 20
cosi r abi o ¢Re L ERAEo EsEPAGOFHr L8 DRt e RBPALOTS I T abihor THEERT T hson ¢
horn and the apvil,for .the corg £org Waly t he,fas eney pe tinme
of the ult?ﬁsoafﬁc%? ?%tigﬁ sggugdé%engééﬁerg%%an H% %ress?%g}foféﬁ of

the mol dedopupbaces oL kRE-UrLEASANLE hof Rald ddie A fjmn%#%ﬁanrg@!g 25

tape portion of the fastenér tape because the pressing an IS

Carried_Ouﬁeéﬁiﬁ?edéﬁﬂgetEﬁ@ha§sdgsﬁéé@§9 BHONEEeBted HOVWEVEEe heating
conventionally, The pressed surfaces of the ultrasonic horn and the anvil

are set togbeitkghtd ycbatdowieéh respegintih heheast eiesrd apes and atlge Set to
be strongly pressed in order to obtain a predeterm ned s sectional

confi gur athepanwtbhbeespestahtv.the core cord portion. Wien the ultrasonic
welding is carried out wwth the same anplitude in an equal tinme with such a
configuration of thecpréssed $urfaezach anodxceblkévebendigy i s(wel@ingb the
core cord portion having the great pressing 10 force. As a result, _the
reinforcingeﬁabéqbﬁ§céoﬁoﬁbﬁoﬁeéﬂfpﬁél@6ré@&ﬁwfﬁﬁﬂqi@ﬁ§q¥9%ﬁ¢%&¢yJ?Used so
that the core_cord Eortion becones ri 'dngﬁd fragile ip nmany,K cases. Sunmmary

of the I nvBrPforddHe Pmfents o tragt & €8T80IRF 1 HROF EL1eBnwent onal

probl ens apd_has an.,object to_provid wel di n thod i.n.whjch a core cord
portion angaﬁpﬁﬁ?ﬁ {3 g]ﬁﬁ#i%ntgPS &%ﬁﬁ@énbylglEESS%%Q%Qiﬁﬁigéﬁﬂ%%%r

PraPelscoek) AIRAEFDESL LN Nol8 oG Lospg oo ch1gcLaug mhcee 1o
first stage and the residual non-welding region of the
reinforcing tape piece is welded to the fastener tape in a
second stage so that integration 1is carried out in two
stages. In JP-B-62-54001, development has been carried out

20 on the assumption that the reinforcing tape piece is bonded
to the space portion of the fastener chain through an
adhesive in the two stages, and the bonding (welding) can
be carried out by heating and welding using a heater if a
thermoplastic synthetic resin material 1is used for the

25 reinforcing tape piece. On the other hand, in JP-B-63-

40085, ultrasonic welding means 1is employed in a first



The object can be attained effectively by an ultrasonic wel ding nethod for
wel ding a reinforcing tape to a fastener tape having a main structure
according to a first aspect of the invention. 2s The structure is
characterized by a nmethod for 7 wel ding a reinforcing tape piece forned
of a synthetic resin to a separable bottom stop attachnent portion of a
slide fastener chain by ultrasonic heating over a core portion and a main
tape portion in a fastener tape, s including the steps of setting a welding
ti me and/ ostagie amphd t bk tilticchaade/ veldingaftearfsor Wsdindi ngnt herdehaf vr ci ng
tape piece to the core portion and the vicinity of the core portion, and a
wel di ng tiheabed/ 6f amPaapPedt e wheedn@refagesuitable for wel ding the
reinforcing tape piece to 10 the main tape portion, and welding the

rei nforcing tape phecdassnifedcorBOPertildn afid ReEsAINi £ oft¥hettvre

portion and melding the reinforcing ta e@giece to the main tape portion
based on t R WEPHi AgRERFEPEr LR BABET € uded whi RICFRSSERY GEMasteT ke and
ni nt h aspectfd.nnreover, %he inventiqf relgﬁed t suitabie melqgng
appar at us Yol 4LaPr YEABYobbet REaFRbent bret B Sk & t ¢ he! Fret OIS @
characterized by a trasoni ¢_horn and. an. anvj | Vi ng outer .

cont  gur acsenarys AL bERE e PSR and T e T Shneh B8 f ofeeethue:

fastener 20.1ape ik 8 senarabl g; oLt amistap @ld achuentc porLian of Lhe

slide fastéenéer chain, a cont portion connected to an uftrasonic

vi brat or CP@Q?ﬁ&egtEQeEhecéﬁéé%?é}mfy,hoiﬂb afds NaYA NG fpd | P8 ARGLOS to

anplitude setting portion capable of” setting a suitable welding tinme and/or
anpl i tude for rzaghelkdiag té}@ers%infélgplﬂggmpgoptﬁge i@ hhigHaorns pe&kt on and

the vicinity of the core portion and a suitable welding 8

10 or damaged easily. In addition, the welding using heater
heating takes a longer time for the processing as compared
with general ultrasonic welding. As disclosed in JP-B-63-
40085, for example, in the case in which a welding step
using the heater heating is to be carried out after the

15 ultrasonic welding, a difference is made on the processing
time. If the heating temperature of the heater 1is
increased to match the difference in the processing time
with an ultrasonic welding time in order to prevent a
separation from being caused by a bonding failure,

20 excessive heating is generally apt to be caused so that a
welding portion becomes rigid and fragile. In the case in
which the heating 1is carried out by the heater,
furthermore, an air bubble 1is easily generated between a
core cord portion and a main tape portion.

25 On the other hand, in the case in which a

reinforcing tape piece is to be bonded to the space portion



time and/or anplitude for welding the reinforcing tape piece to the main
tape portion respectively. In the invention, accordingly, the expected

obj ect can be attained by only setting one of the welding tinme and the
anplitude, s and both the welding tine and the anplitude can al so be set at
the sane tinme. Wth such a structure, the reinforcing tape piece and the
core portion and the main tape portion in the fastener tape in the

separ abl e bottom stop attachnment so portion of the slide fastener chain are
subj ect ed @%b 2 héagterasohpeewefdithd sukdad, pitbgehoderidia j anist ragpddianvel y.
Therefore, the core portion can be prevented frombeing fragile and rigid
and the meth thpe pofiwicidkh BePpr diefiSed  $ r 6M B8 ngSHeld¥d arranged

insufficiently, and 15 furthernore, the reinfqrcing tape piece can be
prevent ed Y3 oFRERbArRY i Al #1% 2heVRaln2fapelporei R QFidesrg thdasdef the
slide fastener. reover, the _ultrasonic welding is carried out under the
proper condi®i 6ARI1FRERBEOF O a rCHbbtE Ge ?E&%@'onophégﬁbﬁﬂgﬁﬂéurface

is efficiently 2p renoved_out b | trasonic.vibration. Consequently, the
it bubbl SR b8t pr By EREEUCH B PRI o PORCIHE G O b Mo S0 hat
finishing can he carrjed.out wt hi ranspar.ency, a second .aspect
of the i nvte?‘ﬁ‘? ?ﬁ]l,ecf? t:'oquhse pﬂae nePCa % F?Q:]}a%lotq’hg%a\;vécl%cﬁ nfga tler:rrlee%?ca r?pll’lst ude
which is sui | e - wel di thes el i i qgﬁj j £ re 9
portion an%h{lﬁ%v?gcﬁji% 0 @%leﬂgoorﬁ cfg{)rtg!fl'%{r?gsa_ﬁou ﬁbcgecgcec% tlo_ eact(slr?a | er
than the weldidgr t hBe 19hgang | fugdeniiingh Jireiytiabl & fafinwalidieny they
reinforcing tape piece to the nain tape portion. \Wether the ultrasonic

wel di ng i stied@r weedisgouio phepefdntidepends oF the waldir-agohiige hddia ey essi ng
force and the anplitude. As described above, the core portion is to be

nol deth t 0 redker atldespraid e caoditororss mdrtlgneowsd yded tsurfwcanel difiggeaf t he
reinforcing tape piece. Therefore, the pressing force to be applied to the
10 core pond opondedrbst éntehanlt heapiagsi nfoherqeentlye appriedssed he
mai n tape portion. For exanple, in the case in which the welding times for
the core portiage ahel Fielshach Hidirl porkthnitare dedionmat@requal to each

other, the anplitude of the core portign is set to he snaller 15
correspondi ng to the QW%a?%FepF8§i|R§ﬁ£ﬁQHLOQrFQ%e?EﬁEEnFﬁ W3PER e

anplitudes_.are set to be equal t ach ot her reogver, the l.di ng .time of
the core p%ﬁ?i%%l?s£§%? P%ggéogthgeﬁot SnWF%ggangi%%etﬁﬁgéﬁiﬁﬂﬁeQﬁhin
tape portion, JhiJd and fourib.aspgasts i 4 hedavent kop,ake ir ed to
t he mg$diﬁggﬁé hég ﬁﬁegéfn t%ermepﬁfng d%rthe rei%fp%cﬁ%g ta%@vﬁ%egg;to_the
core porti®sawkdde imai ptmpe-54d®n kA the rdsgmiid Yo8Eil gt gone iporti on
and the welding of the reinforcing tape piece to the main tape portion are
carried owtarmidepeodentdiyharmhesepanat enplotutibe 1a5 arei afoati ngmbag@mpi ece
is welded to the main tape portion and the main tape portion and the

rei nforci nthe aperpi esedlOporaien sedfcedst vébytarédedape tdred cdhe peimi on and

the main
tape portion during the welding. On the other hand, it is

20 desirable that the pressing force of the molded surfaces of
the ultrasonic horn and the anvil for the core cord portion
of the fastener tape at time of the ultrasonic vibration
should be smaller than the pressing force of the molded
surfaces of the ultrasonic horn and the anvil for the main

25 tape portion of the fastener tape because the pressing and

molding is carried out at the same time as described above.



tape portion in the vicinity of the core portion at the sane tine.
Accordingly, as a sixth aspect of the invention, s for exanple, the
ultrasonic horn is formed by a single horn and the anvil is provided with a
first anvil for supporting a pair of core portions and a pair of nmain tape
portions in the vicinity of the core portions in the slide fastener chain
and a pair of second anvils for supporting the main 10 tape portions to be
oper abl e i ndependent|ly each other. In this case, as a seventh aspect of the
invention, for exdmie¥ent CONYEBtighrd lvhatthde d@asesl pvrfpeasshdul d
further include_a sequence control portion for noving the second anvil to a
wel di ng pdshei BALEESABRE theen saR@i fher Ay 4 aééepisée BPdbehel ¥t ¥ ape
portion together with the ultrasonic _horn and for operating the ultrasonic

vi brator %14 heisBt respeClo TReathandaRErECE ndaP& RSt 3Ry £8pe tHi &% and
to then nove the second anyi

t t and iti, df ing t
first anvi¥tIPE el BFRESS pr?tg5ﬁe?g R%Igo I H&Qi%?of%ﬁ%ﬁggééggﬁ¥gge,
th i f ti . d.th i.n.t i in.th icinit f th
core por t i THEC 1OMBE heio It Hel G ¢ Phdhi & SRBES tandof oF 1B per T nd tite
| t i i t j L. t | i nf i t
v asom ey brgtor {g1,t b, s6 U £ hoaly A vl Che o ioreing <o
ei ghth asﬁé of .f,he 'a%:gﬁritt'u% f eéﬁnple%_[?;a]ll t e Cﬁﬂ’cﬁm SRRt T Qp can

further include a sequence control portion for noving the second anvil to a
vel di ng posdidf 0t hod dokhe neei g I LdNIstAPE-P] €68 At dha viRidhdape
portion together with the ultrasonic horn and for operating s the
ul trasoni ciyidpied®rtd othd heos@tcdtdBpd Ot 1BV endREnd it18d great pressing

10 force. As a result, the reinforcing tape piece portion of

the core cord portion is greatly fused so that the core

cord portion becomes rigid and fragile in many cases.

Summary of the Invention

The invention has been made to solve the
15 conventional problems and has an object to provide a
welding method in which a core cord portion and a main tape
portion are welded by ultrasonic heating under proper
conditions respectively in order to weld a reinforcing tape
piece to the space portion of a fastener chain and a
20 welding apparatus therefor.
The object can be attained effectively by an
ultrasonic welding method for welding a reinforcing tape to
a fastener tape having a main structure according to a
first aspect of the invention.

25 The structure 1is characterized by a method for



anvil to the welding position in the mddle of heating and wel ding for the
reinforcing tape piece and to hold the reinforcing tape piece, the pair of
core portions and the main tape portions in the vicinity of the core
portions 10 together with the ultrasonic horn, thereby heating and wel di ng
the reinforcing tape piece in a residual operating tinme together with the
mai n tape portion and then noving the first and second anvils to the

st andby position. Mre specifically, according to the seventh aspect is of
t he i nventvokdinde anerdingovtinte taxanf pierag fapeedi @fe o awmeEhadiyc t ape
portion and the welding of the reinforcing tape piece to the core portion
and the nefiestmpEoper tsPRTaHIPeLotEPRi 6fFOBf altHeaduanthoperbhoar efcaried
out separately in accordance with each set tinme. According to the eighth 20
aspect of %Heg? néfttiedsr t feahRl dhgUdFrEReniEi MRkiRg ©XSE pre®i® the
main tape portjon and the welding of the reinforcing tape piece to the core
portion arPihePTraidld afe F& o%aipﬁ t RRTGFERNi £Y o tc%‘?eer pdrdB%n are

i ed out j Ly by utilizi di f f bet 2s the set
(i mes.® | n VG GHUE | RPN THPR e ComTor"Bort | S hoPudes™ 2a0(RE b i t ude

setting portion S tenth aspect o he 4 nventi on, the ul t.rasaqni.c horn is
formed by aam%iljlntaf%e h@ 1n&5n%r?€£§a%%ﬁa |lse pﬂroor}vﬁpeiaé) l\/\raiq htq'lae frlerlsnt?od”r?vli 9t or
supportin i r oLt la@ﬂi {r it i in s
t he vi ci n%%%%it%(gé c%é)eﬁ%%r%%%é;g&? nt rg agﬁ cfe}p a‘gs?éeln%ejf@}gﬁoaf%ﬁaén?b}épai r of
second anvid st { OF, SURRPT & ngew@nlgal HAAPRNROL 088 t Anpei OReEakllBich
i ndependently each other. The confrol portion further includes an operation
i ndi cati ngaporis opuf eaboperratd ng: 1ALy s ok tnher iMyt Bapbepl@ce to
correspondi ng set anplitude when holding the reinforcing tape piece, the
pair of coflee paatinonsapedpblre imai, N drepewpbdthgnstlien thenfbethhyy tafpd he
core portions by the ultrasonic horn and the first anvil, and for operating
t he ul t raspiece hdon Wi¢ hcolre qoeriebspondndg Wt aAplinttgde athehhes dwodali ng
the reinforcing tape piece and the main tape portion between the ultrasonic
horn and tRerEknandnyelding thes readéorehedstagee PHECE ite dher MM with a
change into each preset anplitude and thf first or second anvil.is operated
to the welHfiRRy BBgitthBn % sBBncﬁ%?g YoLHI 26 185er At | ﬁgear?ﬁm]ﬂ}'d@%f t he
hor n, thereklgjy r?eﬂé’esf'etti ally carrying out the welding of the reinforcing tape
pi ece to the" Frai 1 tape’ portion and the welding of the reinforcing tape
piece o the Core/{gsorfi'ﬂ{haé}gdt%@'&ﬁ PHILAdN e VJ'.'nQ}emttiyorﬁf the
core portion. z5 an el eventh aspect "of the i1 nvention, noreover, the
ul trasoni codiof#ed Nebudess@i farss henaihgr eeiddtig ther 13arrgohg Rt i Ons
and the main tape portions in the vicinity of the core portions in the
slide fastgperishehbhiendralseeandohahe methexcCiilsi rtharae teainedaps Earti on.
The anvil is provided with a first anvil opposite to the first horn and
ultrasonic horn and an anvil having outer configurations of

the core portion and the main tape portion in the fastener
20 tape in the separable bottom stop attachment portion of the
slide fastener chain, and a control portion connected to an
ultrasonic vibrator connected to the ultrasonic horn and
having a time and/or amplitude setting portion capable of
setting a suitable welding time and/or amplitude for
25 welding the reinforcing tape piece to the core portion and

the vicinity of the core portion and a suitable welding



s a second anvil opposite to the second horn to be operabl e independently
each other, and the control portion further includes an operation

i ndi cating portion for operating an ultrasonic horn with the correspondi ng
set anplitude when holding the reinforcing tape piece, the pair of core 10
portions and the nmain tape portions in the vicinity of the core portions by
the first horn and the first anvil, and for operating the second horn with
t he correspondi ng set anplitude when hol ding the reinforcing tape piece and
the mai n tpe pendi/or bempéénuthe Sexome Ibing andiet heetetonding diape . Mre
specifically, according to a tenth aspect of the invention, the single horn
i s operat & 99¢ adcor dasceM@lnh taRet i P et RERNGIUdEs vand tHe fihsst or
second anvil is nmoved according to each set anplitude, and the 20 wel di ng
of the reildTGGIRPt AP Iy tHhe BReE R Poredorranhdes RESEItEGhg of
the reinforcing piece fo the core portiogn . and the main tape portiop in the
vicinity &Y tCPngécﬁ%tBb??i BRCaPé Egﬁri"’é ddte Ldfsr &0 yhen ifoe with
each set tine. Accaording 10 a eleventh ect_of, the 25 invention, the

i nf ot ci (PG, S5EThi WEb, T4 HE e o ith it PR T G L5t G075 ¢ he
vicinity oftt e core portion 14 are welded to each other with the set
anplitudeabet SerrPhe T17%t horn and the first anvil which are oper at ed
with the set anplit.ude, h i nforci ape. pi . and | ape
portion are wel de %o e%lg o%‘hgsrgrgjeét%\}\lggﬁ %ésggéﬁgggshggntéﬁg t e&séecond
anvi | whi ch,ar gngpesated gutih i fhaaenthSehaamp! Lipdeso Bilsel Pesamtion
of the Drawings Fig. 1 is a plan view show ng a slide fastener chain having
a reinforadigdrape welgled By aneul kER80ALE 10p¥EL 8 NYs BRParat ikcragaar di ng
to the invention. Fig. 2 is a plan view showing a slide fastener obtained
fromiche fdrdeldastenehechsll ide FEgst8nés ahwiew stwwsilg)ébeedchemaitie
structure of an ultrasonic wel ding apparatus according to a first i5

enbodi nentuldfrasgminvertliding Figder 4AropesD apbduidonsi |dasgtadtivagl v

wel di ng procedure to be carried out by the ultrasonic wel di ng apparat us
accordingﬂhgqqﬁpnqﬁsthgm@nﬁmeﬁprtion can be prevented from being

fragile and rigid and the main tape portion can be

prevented from being welded insufficiently, and

15 furthermore, the reinforcing tape piece can be prevented

from separating from the main tape portion during the use

of the slide fastener. Moreover, the ultrasonic welding is

carried out under the proper conditions. Therefore, an air

bubble generated on the welded surface is efficiently

20 removed out by an ultrasonic vibration. Consequently, the

alr bubble can be prevented from remaining on the welded

surface so that finishing can be carried out with a high
transparency.

As a second aspect of the invention, it is

25 preferable that the welding time or amplitude which is

suitable for welding the reinforcing tape piece to the core



Fig. 5is a view show ng the schematic structure of 20 an ultrasonic

wel di ng apparatus according to a second enbodi nent of the invention. Figs.
6A to 6D are views illustrating a welding procedure to be carried out by
the ultrasonic wel di ng apparatus according to the second enbodi nent. 15
Detai |l ed Description of the Preferred Enbodi nents A typical enbodi nent of
the invention will be specifically described below with reference to the
drawings. s Fig. 1 shows a slide fastener chain 3 to which reinforcing tape
pi eces 1 @MriZen eadntbe Bycanheydphgthet sod cadearidiong shoulise henasft i on. A
space portion 5 fromwhich a tooth 4 is renoved is forned in a unit of a

sl i de fastlendpei anahéded rtden dhofvelbin@ngiReoprt BEPILitydel ovfigdy eifer
chain 3 as shown in Fig. 1. The reinforcing tape pieces 1 and 2 enc|ose the
peri phery 9l ta€e pbr ¥ i hsd b0 ol 728 ¥rok el ¥ orRP e HEL Shd<e R gea idi de
edges of fastener tapes 6 and 7 exgosed to the space (g,orti on 5, and the

rei nf or ci IPRQPBOPILeLEs 1 ML EhGelHdd 2arPint Bt AtRA 15 RAFT 19 whol e

f d back f f h .of in t ti ,_6b 7b. In th
amhoalment U nESPECESh cFgetdpe B cEBE 1aHAL2S ncda | BAPnATHIF S uct ur e

0 g ch S DSHLE LES' DbV JntinaR BRgERLELL St on DRLUT g g0
portion 1is to be molded to have a desirable section
simultaneously with the welding of the reinforcing tape
piece. Therefore, the pressing force to be applied to the

10 core portion 1is greater than the pressing force to be
applied to the main tape portion. For example, in the case
in which the welding times for the core portion and the
main tape portion are set to be equal to each other, the
amplitude of the core portion 1is set to be smaller

15 corresponding to the greater pressing force. In the case
in which the amplitudes are set to be equal to each other,
moreover, the welding time of the core portion is set to be
shorter than the welding time of the main tape portion.

Third and fourth aspects of the invention are

20 directed to the welding method wherein the welding of the
reinforcing tape piece to the core portion and the main
tape portion in the vicinity of the core portion and the
welding of the reinforcing tape piece to the main tape
portion are carried out independently and separately or the

25 reinforcing tape piece is welded to the main tape portion

and the main tape portion and the reinforcing tape piece

10



tape or a synthetic resin filmtape which is forned of the sane material as
the materials to be used for the fastener tapes 6 and 7. The wel di ng
regions of the reinforcing tape pieces 1 and 2 are portions to which a
separabl e bottom 2s stop 8 is to be attached |ater as shown in Fig. 2. In
the 16 case in which the reinforcing tape pieces 1 and 2 have nonuniform
sectional configurations obtained by welding to the core portions 6a and 7a
or the reinforcing tape pieces 1 and 2 are not wel ded accurately

ort hogonaldne touthessidétecweddedf tchethengpheofparid orasarthetheag@int is
inpossible to attach the separable bottomstop 8 strongly and accurately.
Wien the r@ind operhgorapd pilteeyicinaly? ofr ethel geget aHeldmsabndhechai n
3, an insert pin 8a and a box pin 8b 10 in the separable bottomstop 8 are
first att & Gidahe wel ding regions of the reinforcing tape pieces 1 and
2 by nmolding or crinping and a slider 9 is then inserted, and a hox nenber
8c of the separ abPEBWHINA S0P 8 andS HhtippePestofer th0 (TOEPHGY are

attached and cutting is 15 thereafter carri.ed out in a space portion.
Coneoduent1y, SFaH ke THE ST SmGE P ¢° FADHhEN heaIIA JOHF shows

st ombgifete GrtHe 1 hiam it adbr 1 e A Paotin SRHE 38
transfer of 1he old de fagianaiochaliy £ showk by o) Jhare,

H n%r q.n
provi ded an “ultrasoni ¢ Vi r rasoni c attached

integral |y veiﬂhkgawi En¥i RO dide 1 G @AW el pioMbded apppsite to

the pressed surface of the ultrasonic horn 12, and a control portion 14

connect ed druids £3€ha0bati e ocFomReNeN San¥l § heoembaghaehlingf Wheheramr e, a
tenperature sensor 15 i1s additionally provided in the 17 ultrasonic horn

12 an@ i s tepwasded drgs tie Bordpedades tiratepgkhdentdyglkeaalt etperrat ur e
detector 16. The anvil 13 according to the enbodi nent is divided
In this case, as a seventh aspect of the invention,
for example, it is desirable that the control portion
should further include a sequence control portion for
moving the second anvil to a welding position to hold the
15 reinforcing tape piece and the main tape portion together
with the ultrasonic horn and for operating the ultrasonic
vibrator for the set time to heat and weld the reinforcing
tape piece and to then move the second anvil to a standby
position and for moving the first anvil to a welding
20 position to hold the reinforcing tape piece, the pair of
core portions and the main tape portions in the vicinity of
the core portions together with the ultrasonic horn and for
operating the ultrasonic vibrator for the set time to heat
and weld the reinforcing tape piece and to then move the

25 second anvil to the standby position.

As an eighth aspect of the invention, for example,

11



into two parts including a first pressing anvil 13a (first 5 anvil) of a
core portion and a nain tape portion provided adjacently to the core
portion in a transverse direction orthogonal to the direction of the
transfer of the slide fastener chain and a second pressing anvil 13b
(second anvil) of the residual main tape portion. The opposed to surfaces
of the ultrasonic horn 12 and the first pressing anvil 13a are provided
with two pairs of grooves 12a-1 and 12a-2 and_13a-1 and 13a-2 incl uding
upper and Ylweeoniarel ppersitraviay dussherpaprclvAendl diasiedee ipitadlon
obtained after welding a reinforcing tape piece in the space portion z5 of
the slide Fustiaier fehaMAVinAi Ehei S9N hm 1 i #O par Aleleiing esifd on
direction of the transfer of the fastener chain and being opposite to each
other. Wit tiwdditde pFesafagCindi ItaBd MEEne2BEcohle priash nda&svi| 13b

eboc mentECt HETs G et 1o S 11 WAt e S SYGH<On GRS e

| t ic.h 12 i | sO. d ticall . t andb i td, t
w?ﬁgtp@ﬁ %ﬁﬁ%@c ?s%%”—?%ﬁcegv 23 %lﬁ?résérgg‘p% ozﬁleaf ngcé%l Rtk | ]
i ucti ; . . rti ontr
portion Lfnéﬁ%a%%n r%ﬁw%ggfﬁgnsigg?gégu% hgggpbéggééd%ﬁ?te%?%ﬁﬁé&%ﬁtting

portion 14»5)@[]];](91'{%9168;.or5eﬁﬁé ngeﬂntfio%i.rrlﬁql{%éﬁg éﬁ][ec\ée'é*ﬁ&g d0 RE1§arHeLd out

t oget her w irst pressing anvi a an or setting a tine required

for wel di ng {,0rdec rf%ﬁeOHEeEQQEttIB_%r pM it 6Pec§§§0F8rE&8ﬁ§i Rgdandd 13b.
In the enbodi nent, the former welding tine is set to be shorter than the

latter welgHg 1tiaF5e. gdrtivhenbadigmnt vié hei t emper afhy ecseds Porkddns
attached to the ultrasonic horn 12 as descri bed above and a fluctuation in
t he tenpertadgutthef thiechul thasoml crhoemid?2 Hernl0 shecebyi vie¢tyt St anal t he
control portion 14 through the tenperature detector 16 based on a

t enper at uree sdignal thenreinborchegt taper pigre dansorreBd. dugdorpreasdiimg of t he
fluctuation in the tenperature of the ultrasonic horn 12, the control
portion 14%%8 ctipgeEBerpyidh o abpdR, taries Rty 2Rde tEEFr &96Ad ng to
t he changed tepperature and controls to change an, initial time set to the

tinme settimf porksorfRhtFIME ANEut St e L ah @ sidd@trent , the
U rasont  Horn 13,5 campl ey, ) VEDOM I BECHRL YIRS ANL
15 of the invention, the welding of the reinforcing tape piece

to the main tape portion and the welding of the reinforcing

tape piece to the core portion and the main tape portion in

the vicinity of the core portion are carried out separately

in accordance with each set time. According to the eighth

20 aspect of the invention, the welding of the reinforcing
tape piece to the main tape portion and the welding of the
reinforcing tape piece to the core portion and the main

tape portion in the vicinity of the core portion are

carried out continuously by utilizing a difference between

25 the set times.

In the case in which the control portion includes

12



20 horn 12 and the anvil 13 is always maintained to be constant such that
pressing force to be applied to the core portion of the fastener tape and
hol ding force to be applied to the nain tape portion are not changed
respectively. 2s A welding procedure according to the enbodi nent having the
above structure will be described with reference 19 to Figs. 4A to 4D.
First of all, when the space portion 5 to which the reinforcing tape pieces
1 and 2 in the slide fastener chain 3 are to be wel ded reaches a gap

bet ween t Adeul appsbhvde heet tindarep T heomnvip B3 WANER @s®esitaced gbért S
fromeach other and stand by in the standby position, the transfer of the
fast ener dhigiont3dans sthyppedtsasends BOpRI ASoffopisst hda| 6hBEFLlEeNAESr ci ng
tape pieces 1 and 2 having predeterm ned |engths are transferred at the
sane time 3 FhesARvido Iph@F owigde duMitds nifd T86r RRV2 1 £OBr SUHRPTEIRA to the
wel di ng positi.on and a pair of second pressing anvils 13b are lifted to the
vel di ng p&siPdiidn 0 Tak®Leh & F&LrsT @inr‘?gaté’ﬁérpiogcé‘é‘lf &2 PRFE 1RBEd L Bet ween
the ultra ?g{c horn, 12 agd t he second rgssing.anvil 132.én 3 h%rnetic
contact i al Wit hY n&itn tape S08Ft iRSHS 6B Santi® 78- 5% ¢ he98pads t§6Fti on 5.
After the ration is | et ed |.§.r,asoni . lr 1.4 ated to
vi brate tﬁ%%u raanscrl(;n‘—lﬁL cpﬁggﬁo 2Sae’ﬁ(?%gesa&ﬁ}tlhlﬁifgéfe%}lgpsggie?%hg\i}?nglggkl ow
melting pa l,de 59%: j d inf j ta pi eces
1 and 2 igda%el ?Jebnrte;gon;%ﬁé% ?%ez%r‘% n olﬁéciq(n%gdgtpé%%eeg{tg‘ eséylcq{a%%&dr e@fiﬁsed and
integrat edgMtidd it NBo PR Hnt 3RE R | PRE1 8Re NAN7bBof&F- P 1 4B) -inWhen tangr eset
tinme passes in this state, the second pressing anvil 13b is brought down
and the figoittipressiag 2sparvitling3a 410r presskogithe Himf oxcting tape
pieces 1 and 2, the core portions 6a and 7a and the nmain tape portions in
20 1ohe \dorirdgporidiergeoseir g Imtudenewhish y hiollidied; (theg. r4ChfoAtinbi s
time, the ultrasonic horn 12 is still vibrated continuously and the first
pressing dmpd nBaceés [thet ezhin dfie qores spowgt boss t kod ddve hweinhgape
reinforcing tape pieces 1 s and 2, the core portions 6a and 7a and the main
tape portiBO¥GiPnshe i cthet ywinkpdef #fe Shessedrpy peeEE?®Rs niied theessi ng
force between the first pressing anvil 13a afd the ultrasonic horn_ 12. Then

the secondfesqg AT a9 r btght 8BWh t 02PReSFaRBEY 25dBPL E8R to

| aced below. after. the preset.tine passes. During the pressin

gynt het i c_uﬁécsriarfqn&ycer cFlar\’/i "ﬁ'%ﬁ% Itglv?/ ﬁceq]ﬁensd)oﬁl&{ln g_gosne¥ hgm@?!i?égés&”??&ce si de
of the re'kflufl(?fi(}{r%f‘g thPe B Aees }ngndta LO DELOBti gl | YO i Cea;;e.ct.wth
the core portions 6a and 7a and the marn tape portions in theis vicinity

thereof i sJmlitan sorhdat the teikrhebaiBgd Hoape fHEcese 1sapdnd angifiused and
integrated with the core portions 6a and 7a and the vicinity thereof and

all t he walrdi vigi opeasdkl, onshear einghpl éloedh (4 gopédbhtedhavidipve epenaki ons
are repeated so that the 20 reinforcing tape pieces 1 and 2 are

sequent i alilntowedaddd parecs etntaggrldttedienaniad &hel diialsitt profsespacde aporitli éas 5
which are intermttently formed in the direction of the length of the |ong
slide fastmesratEshi 103, thABenwshdhngel B At bper a1 wresrAE ik edoed thehe
tenperatures of the ultrasonjc horn 12 2s and the anvil 13 thenselves are

rai séd wi (PRI IRk s SFP 3L ULe ot attifen 1OFE by HsE &Pt eseaMeRéaglly

generatlo%égr;fk% out the welding of the reinforcing tape piece to

the main tape portion and the welding of the reinforcing
tape piece to the core portion and the main tape portion in
the vicinity of the core portion.

25 As an eleventh aspect of the invention, moreover,

the ultrasonic horn includes a first horn for exciting the

13



21 reinforcing tape pieces 1 and 2 and heat transfer caused by the heat
generation. In the case in which the preset welding tinme is nmaintai ned as
descri bed above, particularly, both the core portions 6a and 7a and the
main s tape portions 6b and 7b are brought into an overheat state by a rise
in the tenperature of the ultrasonic horn 12 as |long as other conditions
are not changed. Consequently, the reinforcing tape pieces 1 and 2 are
whol |y fused and are caused to be fragile, and furthernore, the core so
portions G®INPOLElions P alie BeProprstitdpnat tidc ientvigdntitgnodf t he
slide fastener chain 3 are caused to_be rigid so that the cutting can

easi |y be @ rG®® RAr¥Phatnpbhei shidenfepberaboahpent angha §eCPASoNI c
horn 12 is i5 additionally provided with the tenperature sensor 15 to be
connect ed RN h&CEorNOIE 1T t £BR MR YThr BBRR RRF tiHber atftite ¥eYEkt dF 16 as

descri bed above, When .t he | dj ng operations are repeated so that the
oy ot i e A R e ofRYhD Sk Par S For FRE S sRoptra. pbd

d d 20 b h . 5 d i .. th

dot eoed s STRUELSTOLI) CBRPOLECLNE oM FRICEI LTOMD 140t RFoRgR eRaS
temper at urig, JIGl el ol 116 - L0y L Bengont Loly RS | ok 4.1 ag pptuR el ding ti e
i s successivel'y cal cul*ated i n an operating poftion Tn-accordanceé with a 2s

temper at ure, d1 JdJIe £ ¥BERSLAT ahdila3 AbOTR0S RO LEOD BBsedroNq! bt

tenperature signal sent tfromthe tenperat detecto and the

vel di ng tiyme Seforflc TheEn ofiithe Hardo e MIHE R | Scf eafb110ual QBERMUM
wel ding tinme cal cul ated successively in the tinme setting portion 14b. Thus,

the reinf oiCidighd apdiedi eeenrbrandg? eapeal poysepe twed deshilo Wre sofrast ener
tapes 6 and 7 in the space portion 5 in an optinmmwelding tine. Therefore,
it 1 sopospditeldrs effdcthe ehyipr eapat pdheiows dingther viohnf tgnolieithe
fragile and rigid as described above. In the first enbodi nent, other

condi ti onsagre teophiemet bys ther fiwstwehdimgantl tihe ré&imnftor shnglt apadpi eces
1 and 2 to the core portions 6a and 7a and the main tape portions 6b and 7b
are set td¥e eorsthhRd afdeoniscatte Nerdi Wgthi e ncprheefePathed c6Rditi ons

is preset with an increase or..a reductiaon._ It is also possible to fix the
P ampf}tude when ho?ding the reinforcing tapergfece and tLe

main tape portion between the second horn and the second
15 anvil.

More specifically, according to a tenth aspect of
the invention, the single horn is operated in accordance
with the two preset amplitudes and the first or second
anvil 1s moved according to each set amplitude, and the

20 welding of the reinforcing tape piece to the main tape
portion and the welding of the reinforcing piece to the
core portion and the main tape portion in the vicinity of
the core portion are carried out separately in accordance
with each set time. According to a eleventh aspect of the

25 invention, the reinforcing tape piece, the core portion and

the main tape portion in the vicinity of the core portion

14



is welding tine and to set the anplitude of the ultrasonic horn 12 to be

i ncreased or decreased, thereby controlling the anplitude. In the welding
apparatus of the reinforcing tape piece having the structure described
above, furthernore, it 20 is al so possible to change the sequence of the
sequence control portion 14a in the control portion 14, for exanple, based
on a difference between the welding tine of the reinforcing tape pieces 1
and 2 to the core portions 6a and 7a and the nmain tape portions in the
vicinity BRer&@6fldeed tos qad weih@irmy ithmEhef Sefte ap@ilaftaoei Rgtwapa pheces 1
and 2 to the main tape portions 6b and 7b, and to first nove the 23 first
pressi ng &St P&%ﬁr%ﬂék?ﬁ?sfh%ﬂ%yaﬁﬁkltWBhChanﬁeoﬁéFéFﬁg poésht tH& in the
m ddl e of the welding of the reinforcing tape pieces 1 and 2 to the nain

t ape port?@ﬁsam§¥%ﬁPdﬁJtﬁﬂ@w%ﬁﬁtﬁ%@%f?¥%%%%iEaﬁ%rﬁlﬁgeaﬁﬂdtﬁéesgééﬁd S
pressing anvil e the reinforcing tape

13b,, and to whally | d and integrat
bi ccos 1 &#S2 ROF LIRM cBFE PSiobhe- Bacand PANSTA RFSRN ntRAp&SEGPE: ons i n
the vicinity thereof together w.th the main tape rtions.6hb.and 7b . within
 or eSet | PRERIARIE e SR GHoE L T R s SRERALe SERcLuTe s n
uItrasoni%ewe%nggI' aratus according to a second enbodi ment of the
i nvention as seen’in € direction of transfer of a slide fastener chain.
Also in the enbodi ment, there are provided an ultrasonic vibrator 111, is
an ultrasonic horn 112 attached integrally to the ultrasonic vibrator 11l
an anvil 13 provi ded ofusifi daseniptigne ofedheudirasdng’s t he ul trasonic horn
112 and having the sane structure as that of the first enbodi nent, and a
control portion | ¥4 gconnecisedat @leachvobwt haoimpnantslidd lfastbaer
enbodi ment, furthernore, a tenperature sensor 15 is additionally provided
in the ul chadeni batbng El2randfoscionneeaped veldde oontamwl upartsonitls
through a tenperature detector 16 in the sanme nmanner as in the enbodi nent
descnricbedwalohieng A2pparathve samendimgetcaghehdnyewitiion3, the ultrasonic horn

112 according to the enbodinment is divided into two 24  parts including a
first pressing hofA9t124 (S r&t HE) VieY pihasing & cdbed$ofes6R18Rd a

Shown, -1 B teriae B (i A G QAT ERBRaI TR Arhe. di rect | on of the |

Fig. 3 is a view showing the schematic structure of
an ultrasonic welding apparatus according to a first

15 embodiment of the invention.

Figs. 4A to 4D are views illustrating a welding
procedure to be carried out by the ultrasonic welding
apparatus according to the first embodiment.

Fig. 5 is a view showing the schematic structure of

20 an ultrasonic welding apparatus according to a second
embodiment of the invention.

Figs. 6A to 6D are views 1llustrating a welding
procedure to be carried out by the ultrasonic welding

apparatus according to the second embodiment.
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s transfer of the slide fastener chain, which is not shown, (an orthogonal
direction to a paper) and a second pressing horn 112b (second horn) for
pressing the residual nmain tape portion. Special ultrasonic vibrators 1lla
and 111b are integrally attached to the pressing horns 112a and 112b, 10
respectively. In the same manner as in the enbodi nent, the opposed surfaces
of the first pressing horn 112a and a first pressing anvil 13a (first
anvil) are provided with two pairs of grooves 112a-1 and 112a-2 and 13a-1
and 13a-2 including upper and | ower half parts having a core portion Zs

mol di ng conf i gﬁx'é%%'lqréd)lﬁe@d}‘?@tﬁfohebf"‘%h@ B oF 2l ﬁanbBQmIeﬁEE p' ece in

the space portion of the slide tastener chain in parall wth the

direction of the transfer e fastener i.n and beln oppQsi.te to each
other. Also in thé eh¥BdF nteg?%%@W?WEt %fes g EREAEL %@ @&iénd & second

pressing anvil, 13b_(.second any. e.indivi dual | ved independently in a
Dertical GPPEHEIGAIIS wedhoat SrehabyeBe: t | 6t And & REFAFRg HoS & FBR.  and
the first %nglsecond pressing horns 112a and 112b are al so noved in t he
verti cal 8’ o between a standby position 2s and a wel ding position

according to the ggé menpt Qf Jhe, f'ﬁgkkﬁnga§€8889 Riessi ng quikﬁ 1dga and

13b. These 25 nments are carriéd out In response to an ins ructlon

sent fro”k%l%%%%%&%%-Q9ﬂ§é0b1Q€éE'QP é&&aZOfaf@ebSHﬁé&ObgpQ£twgﬂdiﬂﬂ
t he enbodi nent, the control portion 114 is further provi

anpl i tudem%cthbun@dwﬂdlqm b HOrisveet1omg Sali éﬁ@&@ poptisndesrien the
first pressing horn 112a and the second pressing horn 112b, respectively.

I n the enbhbdictent ,tddieh t énper aknbeedensorfokmeds iat tachetk toft hesukitieasoni c
horn 112 as descri bed above and
fastener 1in the direction of the 1length of the slide
10 fastener chain 3 as shown in Fig. 1., The reinforcing tape
pieces 1 and 2 enclose the periphery of core portions 6a
and 7a formed along the opposed tape side edges of fastener
tapes 6 and 7 exposed to the space portion 5, and the
reinforcing tape pieces 1 and 2 are welded and integrated
15 over the whole surface and back face of each of main tape
portions 6b and 7b.

In the embodiment, the reinforcing tape pieces 1
and 2 have a lamination structure in which a synthetic
resin layer having a comparatively low melting point 1is

20 provided or coated on the welded surface side of a woven
tape or a synthetic resin film tape which is formed of the
same material as the materials to be used for the fastener
tapes 6 and 7. The welding regions of the reinforcing tape

pieces 1 and 2 are portions to which a separable bottom

25 stop 8 is to be attached later as shown in Fig. 2. 1In the

16



a fluctuation in the tenperature of the ultrasonic horn 112 so is
successively sent to the control portion 114 through the tenperature
detector based on a tenperature signal sent fromthe tenperature sensor 15.
Upon receipt of the fluctuation in the tenperature of the ultrasonic horn
112, the control portion 114 cal cul ates, by an operation i5 portion, an
opti mum anplitude corresponding to the changed tenperature and controls to
change an initial anplitude set to the anplitude setting portion 114b into
t he cal culG@s®d Ianpihidiudhg Feipdoawiodi fame Rieearelldiahg £ Meyeonoie fir st
and second pressing horns 112a and 112b are set such 20 that they are

const ant | yrdrfiar@h sartasedt ey fdiovg atiieeds oddsdaedy biyy vedddng $or 6ke for
noving the ultrasonic horn 112 and the anvil 13 is always maintained to be

constant &RFSHrRIETHYPF oPBe 3G bE aphl 8 FFIHOLTITY poiR oR16FeEnd
fastener ta nd hol ding force to be applied to the main_2s tape portion
are not clRafbed r édfectidel o IR FOTIIRGNHUPE OGRARY t 5O hehe
enbodi_nment,.26 . .having t he above ructure Wi ll_be described wi,ith reference
to Figs. GATTHOD Fiogfst 5 T?g%heno% s‘g%%e #o%sfiﬁrberf 5 G sllitde *Fast ener

chain 3t I | rci a pi n e I ches a
gap betmegﬁ&?#%nh]%%gégnggggchogﬁelf%ﬁgﬁﬁ&F%%qgﬁvﬁﬁ?fgeﬁgigﬁgﬁﬁggfﬁgged
apart fromgach Qihgle@nd stand by in the standby position. The transfer of

the fastener chain 3 i s stopped so that a pair of upper and | ower

reinforcing tape mirRGeThk ardnd MRy RiRdiiddsned shengt Rs-cakR 1ded
transferred at the sane tine with 10 the fastener chain 3 interposed from

above and thelw (fRgtert® chdiid s3, odn aldsetbepsecondapiessbog bannsbl2b is
brought down to the wel ding position and the second pressing anvil 13b is
liftead toirhethel depgrpbiet bottoandttidp t Be arei Nfiorst ngt tapeedi eoceshe and 2
are held between the second pressing horn 112b and the second pressing
anvi | 13bwWeldinterregieng opf athestgta fairch ngaitapeaid gsm=t i bngndbZakd

molding or crimping and a slider 9 is then inserted, and a
box member 8c of the separable bottom stop 8 and an upper
stopper 10 (10a, 10b) are attached and cutting 1is

15 thereafter carried out in a space portion. Consequently, a
slide fastener shown in Fig. 2 is fabricated.

Fig. 3 shows the schematic structure of an
ultrasonic welding apparatus according to a first
embodiment of the invention as seen in the direction of the

20 transfer of the slide fastener chain. As shown in Fig. 3,
there are provided an ultrasonic vibrator 11, an ultrasonic
horn 12 attached integrally to the ultrasonic vibrator 11,
an anvil 13 provided opposite to the pressed surface of the
ultrasonic horn 12, and a control portion 14 connected to

25 each of the components. In the embodiment, furthermore, a

temperature sensor 15 is additionally provided in the
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7b in the space portion 5. Next, the second ultrasonic vibrator 111b is
operated to vibrate the ultrasonic horn 20 112b for a predeterm ned tine,
and a synthetic resin layer having a |low nelting point on the wel ded
surface side of the reinforcing tape pieces 1 and 2 is nolten so that the
reinforcing tape pieces 1 and 2 are fused and integrated wth the main tape
portions 6b and 7b, and subsequently, 25 the vibration of the second
pressing horn 112b is stopped (Fig. 6B) . 27 When the vibration of the
second préSiHRFHOrG NAYh {3 edppedcoppecsedond phessiond redr portiiprand t he
second pressing anvil 13b are noved in such a direction as to separate from
each ot herl ¥ rdHRAURER viel (BTRF 15dding s kes e 19 st andby position, and at the
same time, the first pressi horn 112a and the first pressing anvil_ 13a
whi ch serve to pré@gaéHP@ﬁp BGTO TR Teh o O7 & Ren $MORE TiRgi tlepéliydideidons i n

the vicini.t tqgreof a irection as to aq roach each
e

Ee poved.in sucg.a g
other 1 oAt SHaniBEC pobhe (TS Fhi 16 CBEGPAENBosN¥idn 1 3ehdrtasyt

i hal di th ti 6 d 7 d the.mai t ti
P he g A L E0aL BE R OLE OBk, W F R BrBRorhrEe e PrifRasr (0"
6C) . The _fj. t i i t.art t, i br at
Che i rar ddieRlertay A60NLHoV I ol tlBnd il 2 RRagR ARELA AL N Prate

syntheti ¢ Jrasidydrmyier t§a¥hag & oW iR thAgLRE! M QR he yel ded synface side
of the reinforcing tape pieces 1 and 2 while pressing the core portions 6a

and 7a an¢dstens nchape poidi @ansskBohle 2kl G bxviheresd R¥econd
predeterm ned pressing force between the first pressing horn 112a and the
first pressivig)anvifl di3a, richedeby wekthngdde perbiefci ngri@peppogeas 1 and
2 to the core portions 6a and 7a and the main tape portions in the vicinity
t her eof amthnfelaisngof hehsevtictoasonfict bwrgorle zdngotihé ofisr6a ameésdango have
necessary shapes at the sanme tine. In the neantine, the second pressing
horn 112b a&vd 128 32 t3ee skedViign esbihgtuavPeintgbost andolgsi A2ehé shdndby
position for a next welding operation, Wien the operation for welding the
reinforci tga#pepledéd 1 and 213371 héreodraipsr eRs hndower ahdlfhe nain

t i inthe vicinity t f is.ended, _the actuati f th
Fir et ol CPRSO, v e o Ca11 2P EPBpBed B aSR £ AT aEAEN PREALPRE 11 rst

pr essi ng nd the f.ir r i il a.are ved fromthe

wel di ng p%g%%fékéﬁéﬁt eEggﬁﬁégéﬁﬁggﬁf?%ﬁg?Eﬁéce6%§.tﬁnggg§%18ofréﬁéfer
devi gg whiogh it N0k 19w FabRERE¥aMRhEIn T@etkr Ol er ot oRelahed tQ
transfer the siide fastener chain 3 until the next space portion 5 reaches

t he wel di parRQLdIoNs tof thhke diglerftaiosl BF traRe tRaRegerlo@n@hd. fastener

chain and being opposite to each other.
While the first pressing anvil 13a and the second
pressing anvil 13b are individually moved separately in a
20 vertical direction in the embodiment, the second pressing
anvil 13b is moved synchronously. The ultrasonic horn 12
is also moved vertically from a standby position to a
welding position. These movements are carried out in
response to an instruction sent from a sequence control
25 portion 14a of the control portion 14. The control portion

14 is further provided with a time setting portion 14b for
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The above operations are repeated so that the i5 reinforcing tape pieces 1
and 2 are sequentially welded and integrated with a plurality of space
portions 5 which are intermttently formed in the direction of the length
of the long slide fastener chain 3. Also in the enbodi nent, when the
wel di ng operations 20 are repeated so that the tenperature of the
ultrasonic horn 112 is raised, the tenperature is detected by the
tenperature sensor 15 and a tenperature signal thus detected is

successi vel§tisiait 8o EHee corPWirgsbr £psn Wakding oligh bhe canpedcht oué
detector 16. In the control 2s portion 114, an optinmm wel ding anplitude is
successi velggeddiadulvat gy Fie apl bper BFepgipor 8PBhl i h3acaBAddrée switithng 29
tenperature /, anplitude curve prestored in a starage portion based on the
t enper at urke SiffhdeEEHeF THh e Vb dcatis Cadeiect ant1609gidedad i thi the

anplitudes_.of the first and second.pressing rns,112a and, 112b which are
sgP s at ﬁ?ﬁ% SECPRE é@%ﬁ?s%ﬁg\MSPWFﬁg resgﬁltihﬁn I e Dl itEde

cal cul_at ed. successively in.the.amplitude settjng. porti.on. Thus, the

ol nf or ot i wige of bEbo 1 B s hie o B8, BRL DR i nERFALeGHBE ¢ apes
6 and 7 i . e portion 5 with an optinum anplitude. 10 Also in the
second engg%?ﬁ%ﬁfagﬁﬁgthe sane manner as in the first enbodinent, it is a

matter of course tihat i} he weldi;ngdd mergad gnﬁpﬁ%@ggégogorlg wel di ng

condition can also be preset in place of the What is

clai med i sittherbawldling rBihed e Wi NO a s icRteneicdd baRe Rhece made
of a synthetic resin to a fastener tape of a slide fastener chain over a
core portifinicnthta dtRiin tape tRedddrature dte thastierersbape by rul tipaseni ¢
heating, s conprising the steps of: setting a first welding condition

i ncl udi ng satcdesasitvadne eénh Vil dithg tdome ranld powraigah | tddetwhdwdh | $heui t abl e
for welding the reinforcing tape piece to the core portion and the vicinity
of the cortenranatonce 1dereting @ Baeehdonehdiiagresatitreosioneludieng at

| east one of a welding tinme and an anplitude which is suitable for_ welding
the reinf fr&G™hg &pe tHrBEEALYTEheSHBFPT t aper porPRMm; receipt of the

fluctuation in the temperature of the ultrasonic horn 12,
the control portion 14 calculates, by an operation, a

15 welding time corresponding to the changed temperature and
controls to change an initial time set to the time setting
portion into the calculated time. In the embodiment, the
ultrasonic horn 12 1is constantly driven with a preset
amplitude and a stroke for the movement of the ultrasonic

20 horn 12 and the anvil 13 1is always maintained to be
constant such that pressing force to be applied to the core
portion of the fastener tape and holding force to be
applied to the main tape portion are not changed
respectively.

25 A welding procedure according to the embodiment

having the above structure will be described with reference
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wel ding the reinforcing tape piece to the core 15 portion and the vicinity
of the core portion based on the first welding condition; and welding the
reinforcing tape piece to the main tape portion based on the second wel di ng
condition, wherein the first welding condition is different 20 fromthe
second wel ding condition. 2. The wel ding nethod according to claiml1,
wherein a paraneter of the first welding condition is set to be smaller
than a paraneter of the second wel ding condition. 31 3. The wel di ng

met hod acé6r dids ¢ FRelel P, vihigrsh it dt ng7en t Beer 8PAESr BPAGLPAPE pi ece
to the core portion and the_nain ta%e portion in the vicinity of the core
portion af® WEHdithgt? FREPFeFRiBEcLACt REECHPede A thelld HRFNSLAPE

Ut | ndeperamerS SHopnrReclcy, B VRUSReFaRY SaorhBaPabBOPAFAGLLS ol ai m
ckcopt o BOTTESET CHEU K Mty BF tRE Lbr b ptpt FBno T andERECT SPREG ci ng
{ane, B SC %R, SREPTSUBL YR rL R U3, e RS- PRLBLINGANE. LUF, TRb o0
oo DS AU e el s po Legesaees \iptebilito the
of upper and lower reinforcing tape pieces 1 and 2 having
predetermined lengths are transferred at the same time
(Fig. 4A).
10 Then, the ultrasonic horn 12 is brought down to the
welding position and a pair of second pressing anvils 13b
are lifted to the welding position, and the reinforcing
tape pieces 1 and 2 are held between the ultrasonic horn 12
and the second pressing anvil 13b in a hermetic contact
15 state with main tape portions 6b and 7b in the space
portion 5. After the operation is completed, the
ultrasonic vibrator 11 is operated to vibrate the
ultrasonic horn 12 and a synthetic resin layer having a low
melting point on the welded surface side of the reinforcing
20 tape pieces 1 and 2 is molten so that the reinforcing tape
pieces 1 and 2 are fused and integrated with the main tape
portions 6b and 7b (Fig. 4B).
When a preset time passes in this state, the second
pressing anvil 13b is brought down and the first pressing

25 anvil 13a for pressing the reinforcing tape pieces 1 and 2,

the core portions 6a and 7a and the main tape portions in
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portion in the mddle of welding the reinforcing tape piece s to the main

t ape port

i on except the portion in the vicinity of the core portion.

6. The

wel di ng nmet hod according to claim 1, wherein the reinforcing tape piece is
wel ded to a separable bottom stop attachnment portion of the slide fastener

chain. 7.

A wel di ng apparatus for welding a reinforcing tape 32 pi

ece

made of a synthetic resin to a fastener tape of a slide fastener chain over
a core portion and a main tape portion in the fastener tape by ultrasonic

heat i ng,

Sheorprdigiidy Bhetef agshi ¢lhwltangelgdiyng i ted stFout efC) .

configuration of the coreégortion and the main tape portion; an anvi

i ncl udi ng
t ape port

Ry selebhd tdicer BRAT iGUraSed Cof hant R cbfe Forktli ovihrated

ion; an ultrasonjc vibrator connected to the ultrasonic hor

I
e main
n; and

a cont r ol CRBELNYRVEINNENed D T IRTSEOMT &1 brlatbid ahdl +hEFedi ke a

setting p
one of a
rei nforci

tion for setting.a 15 firs | di n ondi, ti on havi ng at
SebuBRssSing Braaioase Ehat Sheorerafenrthh Bapar bagrat n

i i | FEaBI e2PEr Py
por (1 8n afdoh of ST nG A% CRBREL YT ol EhRai A ofi"Enol i A 4t FEae

of a weld
rei nforci
accordi ng
wel di ng t

LAgcLige agd ancge ampliiude, vhighis, sul Lkl e Lor welding
g tape piece to'the nain e portion. 8. The it

L o . . S .
PE%d%lt%'rR%ﬁngfV'o'gfééﬁéﬂﬁg Etdhx;cse? e}éﬁwbeﬂ condi td;ony 4 “ﬁkHE‘Eﬁn&

me suita i orcing tape piece to the

east

t he
e

t one
t he

PRg appar at us

nly a
core

portion apdythe vigi RNy Phet R +tGRLBNS P EEON12aNd $hEL SaGRNds ¥ehgH Ng

condi tion

10

15

20

25

i ncludes only a 33
pressing anvil 13 is brought down to the standby position

placed below after the preset time passes. During the
pressing, the synthetic resin layer having a low melting
point on the welded surface side of the reinforcing tape
pieces 1 and 2 to hermetically come in contact with the
core portions 6a and 7a and the main tape portions in the
vicinity thereof is molten so that the reinforcing tape
pieces 1 and 2 are fused and integrated with the core
portions 6a and 7a and the vicinity thereof and all the
welding operations are completed (Fig. 4D).

The above operations are repeated so that the
reinforcing tape pieces 1 and 2 are sequentially welded and
integrated with a plurality of space portions 5 which are
intermittently formed in the direction of the length of the
long slide fastener chain 3. When such welding operations
are repeated, the temperatures of the ultrasonic horn 12
and the anvil 13 themselves are raised with the passage of

an operation time by the internal heat generation of the
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wel ding tinme suitable for welding the reinforcing tape piece to the main
tape portion. 9. The wel di ng apparatus according to claim?7, wherein the
ultrasonic horn is fornmed by a single horn, and wherein the anvil includes:
s a first anvil which supports a pair of the core portions and the nmain
tape portions in the vicinity of the core portions; and a pair of second
anvils which supports the main tape portions except the vicinity of the
core 10 portjions, and wherein the first anvil and the second anvils are
oper abl e i‘rﬁ)‘ébﬂ?ﬁfelrﬂq VR P 1 B Fhé e iaty imsiaiusadsest divng to
claimy9, ere%n %he contrgl ortion further includes,ha seguence control
portion wHi 6ftr o?S™hd ?ﬂg°of The t&€coR@Sanvi®t s "6 ch i mFeS$S3osi ti on
to hold the r jnforc{n tape _piece.a d.ths main tape pon%ion together with
t he uItraggﬁfgjﬁ%rn; 2rat T fig oPafﬂgabP? asofifc vidPEEdPeindePNE second

| di '-'ﬁﬂ t t | d..th .0f i ng .t iece; 10 noving of
}tAﬁe Isggoﬁg{ggrln%/l: S atrglbgfes Oa%ggcyﬁl\%forep%solr%ec:lg)ﬁ%;f ae%rﬁ’g&e{ai %Iéld;%@ev\é[\a&innvlg '?he

nf . . h . tion . f th
Firot i D e g e on B s " Par Ry srorNe sy stads 'the

core i5 poyfiHng;andihhe itk dAng RAd IONSthd LR YEGhEt ¥orh tBe jcore
portions together with the ultrasonic horn; and operating o? the ultrasonic

vibrator unggy sbeddHext wehdifgogondicki aibtt Ochgalednd Wl ddntaiy)f or ci ng
tape piece; and 20 noving of the first anvil to the standby position after
heati ng artheneteimfiotbengeitaper Giirgeasape phece unaerwidEelyi FeEedelagidng
condition. 11. The wel ding apparatus according to claim9, wherein the
control paund orcdugadhertd ndaidesragyidequerscel cditrtdle ryrorntel, on tidel clzozent r ol s:
10 portions 6a and 7a in the separable bottom stop attachment
portion of the slide fastener chain 3 are caused to be
rigid so that the cutting can easily be carried out in that
portion.
In the embodiment, the ultrasonic horn 12 is
15 additionally provided with the temperature sensor 15 to be
connected to the control portion 14 through the temperature
detector 16 as described above. When the welding
operations are repeated so that the temperature of the
ultrasonic horn 12 is raised, the temperature is detected
20 by the temperature sensor 15 and a temperature signal thus
detected 1is successively sent to the control portion 14
through the temperature detector 16. In the control
portion 14, an optimum welding time is successively
calculated in an operating portion in accordance with a

25 temperature / time curve prestored in a storage portion

based on the temperature signal sent from the temperature
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novi ng of the second anvils to a welding s position to hold the reinforcing
tape piece and the main tape portion together with the ultrasonic horn;
operating of the ultrasonic vibrator under the second condition to heat and
weld the reinforcing tape piece; 10 noving of the first anvil to the
wel di ng position in the mddle of heating and welding the reinforcing tape
pi ece under the second condition; holding of the reinforcing tape piece,

t he 35 core portions and the main tape portions in the vicinity of 15 the
core portidsiedteogetifer and hthdevekding apengoset oat beimeenft hbef istatrtanvi
and the ultrasonic horn, thereby heating and wel ding the reinforcing tape
pi ece in @ exdnitElg oper AEERY ttomarofoR hidngecepddtetdtimencadsdladedng of
the first anvil and the second 20 anvils to the standby position after the
resi dual opEcasHiyalielpadbes tire shkt kg dpﬁétéﬁﬁarlété.:s abews di fget o
claim7, wherein the first weldinq condition includes only an anplitude

whi ch is SREHPHATE NG MRAIG ST Ir éFRF ér EeRy atlé’ﬁé(sppécé’eﬁgefjhéocépé

el di o AT (TS Ty 4% ke PAGE RRFENCRs Jodft 2B EPFORAel di ng
the reinf Qa9 aeypl ecento 1he I et 3pe BRLLigR. 13 [ecuelhding
prevent the welding portion from being fragile and rigid as
described above.
In the first embodiment, other conditions or
10 parameters for the welding of the reinforcing tape pieces 1
and 2 to the core portions 6a and 7a and the main tape
portions 6b and 7b are set to be constant and only the
welding time in the welding conditions is preset with an
increase or a reduction. It 1is also possible to fix the
15 welding time and to set the amplitude of the ultrasonic
horn 12 to be increased or decreased, thereby controlling
the amplitude.
In the welding apparatus of the reinforcing tape
piece having the structure described above, furthermore, it
20 is also possible to change the sequence of the segquence
control portion 14a in the control portion 14, for example,
based on a difference between the welding time of the
reinforcing tape pieces 1 and 2 to the core portions 6a and
7a and the main tape portions in the wvicinity thereof and

25 the welding time of the reinforcing tape pieces 1 and 2 to

the main tape portions 6b and 7b, and to first move the
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wherein the ultrasonic horn is formed by a single horn, and wherein the
anvil includes: s a first anvil which supports a pair of the core portions
and the main tape portions in the vicinity of the core portions; and a pair
of second anvils which supports the 36 mai n tape portions, and 10 wherein
the first anvil and the second anvils are operabl e i ndependently each

ot her, and wherein the control portion further includes an operation

i ndi cating_portion which operates the ultrasonic horn with the anplitude of
the first MWeldfi ngredndndi sRvisdr 138 Holal nghe hetardhy opesa§irapdopitére, the
core portions_and the main tape portion in the vicinity of the core
portions BRAHNQI B IHIR héfn g]ﬁﬁ theddi ¢ stofanfhe, whAddéper a2 €s e
ultrasonic horn with the anplitude_of the second meldin% condition for

hol di ng tH@WﬁﬁhﬁQﬁ%ﬂnba?%pelﬁF%§e12@Q%u?t%% FRF nTEape Tade iR Wekeen t he

| trasonic_horn _ a the, second anvil. 14. The wel di appar atus accordin
;Jo cl ai mI 7P \Nﬁﬁgeinﬁ) tABCYRER agBﬁi \élll%q'ar?cirﬁc‘:l uBRER :‘;\&?l"i”g"ﬁ) I’ig?n FBC X ci tigng

(he, S92 AT, 20 o178, 1 AGPoLROLLGA, WL gLt Fore S
reinforcing tape pieces 1 and 2 to the core portions 6a and
7a and the main tape portions in the vicinity thereof
together with the main tape portions 6b and 7b within a
preset residual time.

10 Fig. 5 shows the schematic structure of an
ultrasonic welding apparatus according to a second
embodiment of the invention as seen in the direction of
transfer of a slide fastener chain. Also in the
embodiment, there are provided an ultrasonic vibrator 111,

15 an ultrasonic horn 112 attached integrally to the
ultrasonic vibrator 111, an anvil 13 provided opposite to
the pressed surface of the ultrasonic horn 112 and having
the same structure as that of the first embodiment, and a
control portion 114 connected to each of the components.

20 In the embodiment, furthermore, a temperature sensor 15 is
additionally provided in the wultrasonic horn 112 and is
connected to the control portion 114 through a temperature
detector 16 in the same manner as 1in the embodiment
described above.

25 In the same manner as the anvil 13, the ultrasonic

horn 112 according to the embodiment is divided into two
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portion, and wherein the anvil includes: a first anvil opposite to the
first horn; 10 and a second anvil opposite to the second horn, and 37
wherein the first horn, the second horn, the first anvil and the second
anvil are operable independently each i5 other, and wherein the control
portion further includes an operation indicating portion which operates the
ultrasonic horn with the anplitude of the first welding condition for
hol di ng the reinforcing tape piece, the core portions and 20 the main tape
portions iRF&Ie WMCUHNE 6f HS cHresSsomd Hrt oy 1eRe ({filrst herR)ad@rt he
first anvil, and operates the second Eorn wi.th the anglitude of the second
vel di ng cEHAEIIEP Fdr CREFIIPG HHe& At Br &ong tL4RE pPeERIGRIPERY 1FECH t ape

portion between the second horn and_the second anvil. 15. The_wel di ng

appar at us MEEGT MY t'P cHaf nFIrewhBFELR™Y he éFihrZﬁag:r i t 2PeVDI edB Ps
vel dod Lo 2 Seariall e SoLLOM St o Ald aGiIent ULl o, ol chhessldle et ene
AN A AL AELA B At AGR3 ALS AN A M s bl N AU shown,
(an_grthogonal direction to a paper) and a second pressing
horn 112b (second horn) for pressing the residual main tape
portion. Special ultrasonic vibrators 1lla and 11lb are
integrally attached to the pressing horns 112a and 112b,
10 respectively. In the same manner as in the embodiment, the
opposed surfaces of the first pressing horn 112a and a
first pressing anvil 13a (first anvil) are provided with
two pairs of grooves 112a-1 and 112a-2 and 13a-1 and 13a-2
including upper and lower half parts having a core portion
15 molding configuration obtained after welding a reinforcing
tape piece in the space portion of the slide fastener chain
in parallel with the direction of the transfer of the
fastener chain and being opposite to each other.
Also in the embodiment, the first pressing anvil
20 13a and a second pressing anvil 13b (second anvil) are
individually moved independently in a vertical direction
between a standby position and a welding position, and the
first and second pressing horns 112a and 112b are also
moved in the vertical direction between a standby position

25 and a welding position according to the movement of the

first and second pressing anvils 13a and 13b. These
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15 portion, an optimum amplitude corresponding to the changed

temperature and controls to change an initial amplitude set
to the amplitude setting portion 114b into the calculated
amplitude, In the embodiment, the welding times of the
first and second pressing horns 112a and 112b are set such
20 that they are constantly driven in preset welding times
respectively, and a stroke for moving the ultrasonic horn
112 and the anvil 13 is always maintained to be constant
and pressing force to be applied to the core portion of the
fastener tape and holding force to be applied to the main
25 tape portion are not changed respectively.

A welding procedure according to the embodiment
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0 a slide égstener c afg 4 to which reinforcing tape pieces 1
and 2 are to be welded reaches a gap between the ultrasonic
5 horn 112 and the anvil 13 which are placed apart from each
other and stand by in the standby position. The transfer
of the fastener chain 3 is stopped so that a pair of upper
and lower reinforcing tape pieces 1 and 2 having
predetermined lengths are transferred at the same time with
10 the fastener chain 3 interposed from above and below (Fig.
6A) .

First of all, the second pressing horn 112b is
brought down to the welding position and the second
pressing anvil 13b is lifted to the welding position, and

15 the reinforcing tape pieces 1 and 2 are held between the
second pressing horn 112b and the second pressing anvil 13b
in a hermetic contact state with main tape portions 6b and
7b in the space portion 5. Next, the second ultrasonic
vibrator 111b is operated to vibrate the ultrasonic horn

20 112b for a predetermined time, and a synthetic resin layer
having a low melting point on the welded surface side of
the reinforcing tape pieces 1 and 2 is molten so that the
reinforcing tape pieces 1 and 2 are fused and integrated
with the main tape portions 6b and 7b, and subsequently,

25 the vibration of the second pressing horn 112b is stopped

(Fig. 6B).
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pressing anvil 13b are moved in such a direction as to
separate from each other from the welding position to the
standby position, and at the same time, the first pressing
horn 112a and the first pressing anvil 13a which serve to
press core portions 6a and 7a and the main tape portions in
the vicinity thereof are moved in such a direction as to
approach each other from the standby position to the
welding position, thereby pressing and holding the core
portions 6a and 7a and the main tape portions in the
vicinity thereof through the reinforcing tape pieces 1 and
2 (Fig. 6C).

The first ultrasonic vibrator 1lla starts an
operation to vibrate the first pressing horn 112a with a
preset amplitude and to melt a synthetic resin layer having
a low melting point on the welded surface side of the
reinforcing tape pieces 1 and 2 while pressing the core
portions 6a and 7a and the main tape portions in the
vicinity thereof by predetermined pressing force between
the first pressing horn 112a and the first pressing anvil
13a, thereby welding the reinforcing tape pieces 1 and 2 to
the core portions 6a and 7a and the main tape portions in
the vicinity thereof and molding the sections of the core
portions 6a and 7a to have necessary shapes at the same

time. In the meantime, the second pressing horn 112b and
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position for a next welding operation,
When the operation for welding the reinforcing tape
pieces 1 and 2 to the core portions 6a and 7a and the main
5 tape portions in the vicinity thereof is ended, the
actuation of the first ultrasonic vibrator 1llla is stopped,
and at the same time, the first pressing horn 112a and the
first pressing anvil 13a are moved from the welding
position to the standby position (Fig. 6D). Next, a
10 transfer device which is not shown, for example, a feed
roller is operated to transfer the slide fastener chain 3
until the next space portion 5 reaches the welding portions
of the reinforcing tape pieces 1 and 2.
The above operations are repeated so that the
15 reinforcing tape pieces 1 and 2 are sequentially welded and
integrated with a plurality of space portions 5 which are
intermittently formed in the direction of the length of the
long slide fastener chain 3.
Also in the embodiment, when the welding operations
20 are repeated so that the temperature of the ultrasonic horn
112 is raised, the temperature 1is detected by the
temperature sensor 15 and a temperature signal thus
detected 1s successively sent to the control portion 114
through the temperature detector 16. In the control

25 portion 114, an optimum welding amplitude is successively

calculated in an operating portion in accordance with a
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first and second pressing horns 112a and 112b which are set

5 at time of the start of working is reset to an optimum
amplitude calculated successively in the amplitude setting
portion. Thus, the reinforcing tape pieces 1 and 2 can
always be welded to the fastener tapes 6 and 7 in the space
portion 5 with an optimum amplitude.

10 Also in the second embodiment, in the same manner
as in the first embodiment, it is a matter of course that
the welding time and other parameters for a welding

condition can also be preset in place of the amplitude.
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1. A welding method for welding a reinforcing tape

plece made of a synthetic resin to a fastener tape of a
slide fastener chain over a core portion and a main tape
portion in the fastener tape by ultrasonic heating,

5 comprising the steps of:

setting a first welding condition including at
least one of a welding time and an amplitude which is
suitable for welding the reinforcing tape piece to the core
portion and the vicinity of the core portion;

10 setting a second welding condition including at
least one of a welding time and an amplitude which is
suitable for welding the reinforcing tape piece to the main
tape portion;

welding the reinforcing tape piece to the core

15 portion and the vicinity of the core portion based on the

first welding condition; and
welding the reinforcing tape piece to the main tape
portion based on the second welding condition,

wherein the first welding condition is different

20 from the second welding condition.
2. The welding method according to claim 1, wherein a

parameter of the first welding condition is set to be

smaller than a parameter of the second welding condition.
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and the main tape portion in the wvicinity of the core
portion and welding of the reinforcing tape piece to the
5 main tape portion except a portion in the vicinity of the

core portion are carried out independently and separately.

4, The welding method according to claim 3, wherein
the reinforcing tape piece 1is welded to the main tape
portion except a portion in the wvicinity of the core
portion, and the reinforcing tape piece 1is successively

5 welded to the core portion and the main tape portion in the

vicinity of the core portion.

5. The welding method according to claim 4, wherein
the reinforcing tape piece is welded to the core portion
and the main tape portion in the vicinity of the core
portion in the middle of welding the reinforcing tape piece

5 to the main tape portion except the portion in the vicinity

of the core portion.
6. The welding method according to claim 1, wherein

the reinforcing tape piece is welded to a separable bottom

stop attachment portion of the slide fastener chain.
7. A welding apparatus for welding a reinforcing tape
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0 05 comprising:
an ultrasonic horn including a first outer
configuration of the core portion and the main tape
portion;
an anvil including a second outer configuration of
10 the core portion and the main tape portion;
an ultrasonic vibrator connected to the ultrasonic
horn; and
a control portion connected to the ultrasonic
vibrator and including a setting portion for setting a
15 first welding condition having at least one of a welding
time and an amplitude which 1is suitable for welding the
reinforcing tape piece to the core portion and a vicinity
of the core portion and for setting a second welding
condition including at least one of a welding time and an

20 amplitude which is suitable for welding the reinforcing

tape piece to the main tape portion.

8. The welding apparatus according to claim 7,
wherein the first welding condition includes only a
welding time suitable for welding the reinforcing tape
piece to the core portion and the vicinity of the core

5 portion, and the second welding condition includes only a
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piece to the main tape portion.

9. The welding apparatus according to claim 7,
wherein the ultrasonic horn is formed by a single
horn, and
wherein the anvil includes:

5 a first anvil which supports a pair of the
core portions and the main tape portions in the vicinity of
the core portions; and

a palir of second anvils which supports the
main tape portions except the vicinity of the core

10 portions, and

wherein the first anvil and the second anvils are

operable independently each other.

10. The welding apparatus according to claim 9,
wherein the control portion further includes a
sequence control portion which controls:
moving of the second anvils to a welding
5 position to hold the reinforcing tape piece and the main
tape portion together with the ultrasonic horn;
operating of the ultrasonic vibrator under
the second welding condition to heat and weld the
reinforcing tape piece;

10 moving of the second anvils to a standby
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core portions together with the ultrasonic horn; and
operating of the ultrasonic vibrator under
the first welding condition to heat and weld the
reinforcing tape piece; and
20 moving of the first anvil to the standby
position after heating and welding the reinforcing tape

piece under the first welding condition.

11. The welding apparatus according to claim 9,
wherein the control portion further includes a
sequence control portion which controls:
moving of the second anvils to a welding
5 position to hold the reinforcing tape piece and the main
tape portion together with the ultrasonic horn;
operating of the ultrasonic vibrator under
the second condition to heat and weld the reinforcing tape
piece;
10 moving of the first anvil to the welding
position in the middle of heating and welding the
reinforcing tape piece under the second condition;

holding of the reinforcing tape piece, the
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between the first anvil and e ultrasonic horn, thereby
heating and welding the reinforcing tape piece in a
residual operating time of the second condition; and
moving of the first anvil and the second
20 anvils to the standby position after the residual operating

time passes.

12, The welding apparatus according to claim 7,
wherein the first welding condition includes only
an amplitude which is suitable for welding the reinforcing
tape piece to the core portion and the vicinity of the core
5 portion, and
wherein the second welding condition includes only
an amplitude which is suitable for welding the reinforcing

tape piece to the main tape portion.

13. The welding apparatus according to claim 7,
wherein the ultrasonic horn is formed by a single
horn, and
wherein the anvil includes:
5 a first anvil which supports a pair of the
core portions and the main tape portions in the vicinity of
the core portions; and

a pair of second anvils which supports the
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operable independently each other, and

wherein the control portion further includes an

operation indicating portion which operates the ultrasonic

horn with the amplitude of the first welding condition for

15 holding the reinforcing tape piece, the core portions and

the main tape portion in the vicinity of the core portions

by the ultrasonic horn and the first anvil, and operates

the wultrasonic horn with the amplitude of the second

welding condition for holding the reinforcing tape piece

20 and the main tape portion between the ultrasonic horn and

the second anvil.

14, The welding apparatus according to claim 7,
wherein the ultrasonic horn includes:
a first horn for exciting the core portions
and the main tape portions in the wvicinity of the core
5 portions; and
a second horn for exciting the main tape
portion, and
wherein the anvil includes:
a first anvil opposite to the first horn;
10 and
a second anvil opposite to the second

horn, and
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wherein the first horn, the second horn, the first
anvil and the second anvil are operable independently each
other, and

wherein the control portion further includes an
operation indicating portion which operates the ultrasonic
horn with the amplitude of the first welding condition for
holding the reinforcing tape piece, the core portions and
the main tape portions in the vicinity of the core portions
by the first horn and the first anvil, and operates the
second horn with the amplitude of the second welding
condition for holding the reinforcing tape piece and the
main tape portion between the sécond horn and the second

anvil.
15. The welding apparatus according to claim 7, wherein

the reinforcing tape piece is welded to a separable bottom

stop attachment portion of the slide fastener chain.
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