28 February 2006 ULTRASONI C VELDI NG METHOD AND APPARATUS FOR WVELDI NG

REI NFORCI NG TAPE PI ECE TO FASTENER TAPE Background of the Invention Field of
the Invention s The present invention relates to a m2Bh&&ParHaryYapparat us for
wel ding a reinforcing tape formed of a synthetic resin to a portion to

whi ch the separable bottom stop of a slide fastener chain is to be attached
over the <core portion of a fastener tape and a nmain tape portion by 10
ultrasonic heating. Description of the Related Art A space portion (a tool

| acki ng portion) for yrddadNI WHLINE MESTHIPP A NP A RSE@RRY abl e bottom st op
is intermttently formed in a fastener chain for a slide is fastener having
the separabl e FgR GRIDING RETFOREND | AP @R St FAsTEMERaaagd to the
space portion. Before the separable bottomstop is attached, a reinforcing
tape piece forned of a synthetic resin is usually bonded to the separable
bottom stop attachnent portion of the fastener 20 chain, thereby giving a
rei nforcement. The rei nfor(ﬁarfa“-’t%ﬁ‘dgioégé:t}les B§3d 9™ such a configuration
as to hol d opposed tape side edges in the space portion of the fastener
chain, and BHi«lat eTdrite ixnvamdviem i nt o each of the opposed side edges of the
fastener 25 chain and they are therefore thick. Wen the whole 1 28 February
2006 5 The present invention relates to a method and

apparatus for welding a reinforcing tape formed of a

synthetic resin to a portion to which the separable bottom

stop of a slide fastener chain is to be attached over the

core portion of a fastener tape and a main tape portion by
10 ultrasonic heating.

Description of the Related Art

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

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

20 chain, thereby giving a reinforcement.

The reinforcing tape piece 1s 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



reinforcing tape piece is sinultaneously bonded to a thick portion and a
flat portion by pressure, winkles and air bubbles to cause a separation
remain. Furthernore, the bonding configuration of th& FePRedFEi & ape
piece is apt s to be broken. In order to solve the problem the reinforcing
tape piece is bonded and integrated in two stages as described in

JP- B- 62- 54001 and JP-B-63-40085, for exanple. In JP-B-62-54001, for
exanple, a reinforcing tape 10 piece is provided orthogonally to the space

portion of raih@&stenay ehaien dikiceeath 4 imarsdale SiOpy, pesh@sh of o eachnikast ener
chain, the upper and | ower edges of the reinforcing tape piece are bent and

t he rei nfopeirtdopi enel &sfheld doramdrheby nprdesamnd, owrsinda e@f 4@ space
portion. 1s A core cord portion held by the reinforcing tape piece and a
t ape porti bobbAectshetwi eanisky 4 hereafragient hesmpiessurihwzeatherand d)eated from
the inside and outside to bond a part of the reinforcing tape piece to the
core cord pontiag, candigsubseguenti yphe hesireiarfaimeg ngaapel ececes papyi ded 20
adj acently to the bonding region and the non-bonding region of the tape
portion ar&opr éssubirpégegnand héat edrfleom the sohsedethad pubdkiem, t othe
conpl etely bond and integrate both of them In JP-B-63-40085, noreover, a
r ei nf or ci ngetiagercdbapi eaee hatiany aleorstraid demdnsinheghiitdd i S1f okwed of a
t hernopl astic synthetic resin is caused to abut across the 2 28 February
2006 stages as described in JP-B-62-54001 and JP-B-63-40085, for
example.
In JP-B-62-54001, for example, a reinforcing tape
10 piece is provided orthogonally to the space portion of a
fastener chain for each transfer stop period of each
fastener chain, the upper and 1lower edges of the
reinforcing tape piece are bent and the reinforcing piece
is held from the inside and outside of the space portion.
15 A core cord portion held by the reinforcing tape piece and
a tape portion in the vicinity thereof are then pressurized
and heated from the inside and outside to bond a part of
the reinforcing tape piece to the core cord portion, and
subsequently, the reinforcing tape plece 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



opposed edges of left and right fastener tapes fromboth upper and | ower
sides of a reinforcing tape attachnment portion in the space portion of a
slide fastener chain. The reinforcing tape piece is?$nfehpted 4RP%ressure
S between an ultrasonic horn and an anvil. The ultrasonic horn includes a
strai ght concave groove in a portion corresponding to the core cords of the
|l eft and right fastener tapes and a cutting blade on the outer end of the
core cord. The anvil includes a straight concave groove in 10 a portion

corr espondiangposed hedges ec€ore fandarad cui §hhg fabltaderort dgwes ooten evdhof the
core cord in the sane manner. Then, an ultrasonic processing is carried out
and the reippfear cang tlape i eddeiss ol dedrtonfbeconyertgier i pheayhakntt he
core cords of the left and right fastener tapes and a 15 tape portion in the
vicinity thperedon amm d@het hgpasamrepbirigépn tdfe aeisificleci fugs t aper pickeenpr ovi ded
bet ween the opposed core cords is cut out and the residual portion of the

r ei nf or ci nFheape epindoe dinat héapeel geeceo tike botkrpased oby eackssfirehe | eft
and right fastener tapes by pressurization 20 and heating. On the other
hand, fsor éedmsies, IP-BlRrasesicamdrnrRryd 63n3E5¥23 .havBheli vdltosedntihe
control nethod for welding, which utilizes an ultrasonic vibration in which
t he tenperdtdfe 8RCAUHEEN fs Eeratyll t@PRGI(S olININVES5 fanpki t Bdstobnt he
ultrasonic vibration of the horn. In the control nmethod, control is carried
out such tH§g1§sgoggip§brggrfjggogore cords of the 1left and right

fastener tapes and a cutting blade on the outer end of the
core cord. The anvil includes a straight concave groove in
10 a portion corresponding to the core cord and a cutting
blade on the outer end of the core cord in the same manner.
Then, an ultrasonic processing 1is carried out and the
reinforcing tape piece is welded to the outer periphery of
the core cords of the left and right fastener tapes and a
15 tape portion in the vicinity thereof, and at the same time,
the réinforcing tape piece provided between the opposed
core cords is 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 is detected to control the

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

control method, <control 1is <carried out such that a



tenperature detecting element, for exanple, a thermstor is attached to a
presser tool or a receiving portion to detect a tenperature, and the
anplitude of the ultrasonic vibration is increased ?8 ¥eRriamper®ure is

|l ow and the s anplitude is reduced if the tenperature is high. Mreover, as
di scl osed in JP-A-62-140823 and JP- A-5-299480, for exanple, the tenperature
of an ultrasonic horn including a heating device such as a heater is
detected and the heating device is controlled to maintain the tenperature

of the iothapRraeuke cersianhg Ateardingrbe eashpot,t hethendipgowekdi ng)
techni ques for the reinforcing tape piece disclosed in JP- B-62-54001 and
JP- B- 63- 40@8%Fachke ¢ora perdsper tbend ot a rtastenar papeiandta tapecportion
inthe vicinity thereof is are welded to be held by a reinforcing tape piece
ina firsta stogeparatiute resnduakhaonampllditngler egifon et haltresshoeci ng
tape piece is welded to the fastener tape in a second stage so that

i nt egr ati owilkgatdeni s olbcreaatad ist dages. témpdPrBibR- 5400bw dawel opaent has
been carried out 20 on the assunption that the reinforcing tape piece is
bonded 5 t o anipd igpaee iporeidocedf itthdhfeadtesper achiaien ishihdgyh aMoradiiesive in
the two stages, and the bonding (welding) can be carried out by heating and
wel di ng usiasg diledpreed f ia ﬂﬁeﬁn@@ké§8ﬁ83synnﬁetHB"Ae§rﬁ9ﬁﬂ8@riafors used
for the 25 reinforcing tape piece. On the other hand, in JP-B-63- 40085,

ul trasoni c S¥elM@ileg MEEns S eEiiWired s mm #lksasendg ek yangl2gdeg a

heating device such as a heater is detected and the heating
device is controlled to maintain the temperature of the
10 horn to be constant.

According to each of the Dbonding (welding)
techniques for the reinforcing tape piece disclosed in JP-
B-62-54001 and JP-B-63-40085, the core cord portion of a
fastener tape and a tape portion in the vicinity thereof

15 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 welded to the fastener tape in a
second stage so that integration is 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 is used for the

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

40085, ultrasonic welding means 1is employed in a first



stage and heating and wel ding neans using an ordinary heater is enployed in
a second stage. As described above, it is necessary to strictly control a
heating tenmperature and a processing tinme for the 528eFePrHgrsi P he
heater. If either of themis | essened, a bonding failure is caused. If
either of themis excessive, the reinforcing tape piece enters the fastener
tape in a fusing state. Consequently, the fastener tape is caused to be
fragile and excessively rigid so that it mght be bent 10 or danaged easily.

I'n additionstddie welidi Rabshfg dedt efeldiert | Rgahdkess andonger dridiRaher the
processing as conpared wth general ultrasonic welding. As disclosed in

JP- B-63- 408 e Ors ex@Ryad iih thestasrl istagli.ch a wel ding step using the
heater heating is to be carried out after the 15 ultrasonic welding, a
difference is nmadezen tibecpibeessiviye,tire. 1§ hBeeBesatingtd enperiature of

the heater is increased to match the difference in the processing tine
with an ul tdasailc avaditnghd itEndaraander ahel pr predie sa ingepdmat ifofr fthem bei ng
caused by a bonding failure, 20 excessive heating is generally apt to be
caused s0 tWeEitdiamg welidig hporttdedrethecdfesithgirdo@ndhiemadisl éeslskenkkle @ase in
which the heating is carried out by the heater, furthernore, an air bubble
is easily dematiateddictweensa caamrasl cold pdthieonodndhamniisn exapesporti on. 25
On the other hand, in the case in which a reinforcing tape piece is to be
bonded to ttHee spatefpbrin@dntBpres rReiscuayt2006the fastener tape in a
fusing state. Consequently, the fastener tape is caused to
be fragile and excessively rigid so that it might be bent
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. 1In the case in
which the heating 1is carried out by the heater,
furthermore, an air bubble is easily generated between a
core cord portion and a main tape portion.

25 On the other hand, in the «case 1in which a

reinforcing tape piece is to be bonded to the space portion



of a fastener tape of this kind, the holding configuration of the
reinforcing tape piece is to be usually arranged wuniformy by nolding as
well as welding in order to decide the configurati of8 ofekHier 6% %or d
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 naintained. In the welding to be carried out by

the ultrasefi ¢ Heatdene rlGapedest thiei Prioned, condi kb DAsngoBbYragwehdegnhsurface
is fused and bonded by internal heating. Consequently, a processed surface

is finishedffinal yrwihhoutiagdefspamapiote Lt tte ber exsinfld Pportionged the
fastener tape and the nmain tape portion are to be welded at the sane tine
by is usingidoshngl eyubnadeni asherglland avslidigle anvétdas thsebosed in
JP- A-5-299480, an ultrasonic oscillation is <carried out with the sane
anpl i tude ithearoaduiahrkitienf arf tiwe core cord ponrttiom.of drhetHasdemer tape
and the main tape portion during the welding. On the other hand, it is 20
desirabl e hhat,t he prsessifiig diemde tdfatt ihardbaetirsurd acelse ofeinheralihgasoni ¢
horn and the anvil for the core cord portion of the fastener tape at tine
of the ulttapenpeevebtat tba mghoutrdprbersnhliberof helhet hesperssi hgpé oise of
the nolded surfaces of the ultrasonic horn and the anvil for the main 25
t ape porti 6ampfyt RerfastdenvE vapkobBecabsegihe prevsfage aponfhphdahions
carried out at the sane tinme as described above. 6 28 February 2006
thereof as long as a bonding strength is maintained. in
the welding to be carried out by the ultrasonic heating
10 under the proper conditions, only a welded surface is fused
and bonded by internal heating. Consequently, a processed
surface is finished finely without a deformation.
If the core cord portion of the fastener tape and
the main tape portion are to be welded at the same time by
15 using a single ultrasonic horn and a single anvil as
disclosed in JP-A-5-299480, an ultrasonic oscillation is
carried out with the same amplitude in an egqual time for
the core cord portion of the fastener tape 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.



However, conventionally, the pressed surfaces of the ultrasonic horn and
the anvil are set to be lightly held with respect to the fastener tape and
are set to be strongly pressed in order to obtain a2preekfety FEPos
sectional configuration with respect to the core cord portion. Wen the
ultrasonic welding is carried out with the sane anplitude in an equal tine
with such a configuration of the pressed surface, an excessive energy 1is
given to the core cord portion having the great pressing 10 force. As a

result, the reinfoneagetppa-driveat paid116f) othet her&o8&d CRRG RIS 0Pfi S
greatly fused so that the core <cord portion becones rigid and fragile in

many casesth8ummaimaafnitdiehd iveahidonHdheahnyventdren fas heemdradeghol gol ve
the 15 conventional problens and has an object to provide a welding nethod
i n whi ch aheode wdditd msddcn andthendas ticape tposd | and aaeewaleded dybe
ul trasoni c heating under proper conditions respectively in order to weld a
rei nforci ngtrapglypi eerestsedt he nspacelqror ticon dftaid aséenpredbgemmandda 20
wel di ng apparatus therefor. The object can be attained effectively by an
“ul traseni cseeltdbong lnmetbodiforateddi ngieh r eiedmra ngd apeet ocoaef asteder tape
having a main structure according to a first aspect of the invention. 25
The struct ppetisnchaiaehertiiredubyrasomeihodelding 28 RFebmiady Q006wiehdi ng a
reinforcing tape piece forned of a synthetic

the same amplitude in an equal time with such a

confiquration of the pressed surface, an excessive energy

is given to the core cord portion having the 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 Dbeen 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



resin to a separable bottomstop attachnment portion of a slide fastener

chain by ultrasonic heating over a core portion and a main tape portion in
a fastener tape, 5 including the steps of setting a W8l 8ehguarye2@®/ or an
anplitude which are/is suitable for welding the reinforcing tape piece to
the core portion and the vicinity of the core portion, and a welding tine
and/or an anplitude which are/is suitable for welding the reinforcing tape
piece to 10 the nmain tape portion, and welding the reinforcing tape piece

to the corgepaihigona and it rdigigni typef ghe-corgrmRartbon andywehdicng the
reinforcing tape piece to the main tape portion based on the welding tine
or the anplikide towhicBebsrsdlie LotAwnf i §tdp andtachinbnaspREtS on0sEONer, the

invention related to a suitable welding apparatus for carrying out the
i nventi on gelidkedf4otéher methade | Bychsracdeimzedhbytang ubteaseni eohern and
an anvil having outer configurations of the core portion and the main tape
portion inpbheibast endr 20 hape itapde weparabl drbotat omastepeat t aapapnt
portion of the slide fastener chain, and a control portion connected to an
ul trasoni civchuodtiog cdmectedst @it heetitinasaniwe hdimg andmehaaridipra thne
and/or anplitude setting portion capable of setting a suitable welding tinme
and/ or anpkmpddéutier w3 chebderdst heitebhakoforrnyel dpagpitbeerednthectoge
portion and the vicinity of the core portion and a suitable welding 8 28
February 206eset precandpothanpbireudertepnwendi fget ieciviiivopr&i hhet apee
portion, and a welding time and/or an amplitude which
are/is suitable for welding the reinforcing tape piece to
10 the main tape portion, and welding the reinforcing tape
piece to the core portion and the vicinity of the core
portion and welding the reinforcing tape piece to the main
tape portion based on the welding time or the amplitude
which is set.
15 As fifth and ninth aspects, moreover, the invention
related to a suitable welding apparatus for carrying out
the invention related to the method is characterized by an
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




piece to the main tape portion respectively. In the invention, accordingly,
t he expected object can be attained by only setting one of the welding tine
and the anplitude, 5 and both the welding tinme and th2 BepTriaside?m 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
separabl e bottom stop attachnent 10 portion of the slide fastener chain are
subjected to the wultrasonic welding under proper conditions respectively.

Therefore, tihe GAE POr bin@n i¢adicberpr et &thd r amberagnrbraghbe aggeri gid
and the main tape portion can be prevented from being wel ded

insuffici epiéye angl ithd uklaher neage thert ebnf oredgurttiapa pi ecergancipe
prevented from separating fromthe main tape portion during the use of the
slide fastenesnt M poyetordhegly | reaseondcovet il ngoisct cadr ied Ot a Lmster t he

proper conditions. Therefore, an air bubble generated on the wel ded surface
is efficienyl yn20 sehbved out by aheultelasioni o ividoraatd athe Gomsenuedd,| y, the
air bubble can be prevented fromrenaining on the welded surface so that
finishing gad betlcarhée ege bdingv tima dndghthe¢ ramsharete ycarAs lassdoongktaspect
of the invention, it is 25 preferable that the welding time or anplitude
which is &tithdleafiortimeéding the reinforcing tape piece to the core 9 28
February 2006 portion and the vicinity of the core portion should be set
With such a structure, the reinforcing tape piece
and the core portion and the main tape portion in the
fastener tape 1in the separable bottom stop attachment
10 portion of the slide fastener chain are subjected to the
ultrasonic welding under proper conditions respectively.
Therefore, the core portion 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 dgenerated 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.
BAs a second aspect of the invention, it 1is

25 preferable that the welding time or amplitude which 1is

suitable for welding the reinforcing tape piece to the core



to be smaller than the welding tinme or anplitude which is suitable for

wel ding the reinforcing tape piece to the nmain tape portion. Wether the
ultrasonic welding is carried s out properly depends28nFeRBUaEY BMP ti ne,
the pressing force and the anplitude. . As described above, the core
portion is to be nolded to have a desirable section sinultaneously with the
wel ding of the reinforcing tape piece. Therefore, the pressing force to be
applied to the to core portion is greater than the pressing force to be

appl i ed topbhe i BRI BntERH PNt FU T XARESre | fothEfaSRouis YOI ghethe
wel ding times for the core portion and the main tape portion are set to be

equal to eaghyt hafaltde P! thedRe0hihhe tGaie JOrdm®n i iSehnionbessmal | er
15 corresponding to the greater pressing force. In the case in which the

anpl i tudessai@aset tforbgegayaly theceaehn@bhefing PRHEOKEEcct BE WELULAUNt i Ne oOf
the core portion is set to be shorter than the welding tinme of the main

tape porti@apeThidtiadid fownthhaspadis efttheohiwentilanngr eis 20adiriegted to
t he wel di ng net hod wherein the welding of the reinforcing tape piece to the

core pertioentandréber hpi medeaps pont itdie | welldenyi ctéy afhe hpressengorti on
and the welding of the reinforcing tape piece to the main tape portion are
carri ed outfoirndepamdientiley amdl sepde at el s odetsheriDedr ealvdos i nihet aperpi ece i s
wel ded to the main tape portion and the main tape portion and the
rei nf orci ngotréipenpi éce 10 28c Felwlided 2006 herve saccdssivebyewebdetion t he
core portion and the main
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 portion in the vicinity of the core portion at the sane tine.
Accordingly, as a sixth aspect of the invention, 5 for exanple, the
ultrasonic horn is formed by a single horn and the advFebPTeaHr RA%ed with a
first anvil for supporting a pair of core portions and a pair of main 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 ndependently each other. In this case, as a seventh aspect of the

i nvention, arborsuxamiaeli wsldasi tabltaet hadrd hgo£006H OlanBOrtH Onma shoul d
further include a sequence control portion for noving the second anvil to a

wel di ng poskpeompdraitel dithehies viatinfiarei 6g ttape @hesepardibhe Jmithéape
portion together wth the ultrasonic horn and for operating the ultrasonic
vi brator feemeheiset tinme to heat and weld the reinforcing tape piece and
to then nove the second anvil to a standby position and for noving the
first anvil to a wetdondi2@lppsiatsi can tsaxhbl deddwectr eo Af ated nintapeiphece, the
pair of core portions and the nain tape portions in the vicinity of the
core portidns esgepher whthulheagbhiasboru herfioameddfloy aopenaté ngotie
ultrasonic vibrator for the set tinme to heat and weld the reinforcing tape
pi ece and eodt hba Apvélt he p2svidedndibhvil fipsthengihnfiby pasporoimgAs an
ei ght h aspect of the invention, for exanple, 11 28 February 2006 the control
portion cad Paithef Fa&kuBerdiseguendeachai¥opf main tape portions in

the wvicinity of the core portions in the slide fastener
chain and a pair of second anvils for supporting the main
10 tape portions to be operable independently each other.

In this case, as a seventh aspect of the invention,
for example, 1t 1is '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 posifion.

As an eighth aspect of the invention, for example,

11



portion for nmoving the second anvil to a welding position to hold the
reinforcing tape piece and the main tape portion together with the
ultrasonic horn and for operating s the ultrasonic viBr&ebrupsy 20@6set tine
to nove the first anvil to the welding position in the mddle of heating
and welding for the reinforcing tape piece and to hold the reinforcing
tape piece, the pair of core portions and the nain tape portions in the
vicinity of the core portions 10 together with the ultrasonic horn, thereby

heating andp welditng 1t he 8 Q6 N t@aRe: Piechdd & seghdyal epgarabing
time together with the nmain tape portion and then noving the first and

second anvihsttient e Sty Pose t 5eRonibLRvIPeGis i£ald VaiR¢CRbEi pgoho the
seventh aspect 1is of the invention, the welding of the reinforcing tape

piece to the pBiA tape paridrdnd t kapeel gdiage ofaitde viel nkanei ngapt ape
piece to the core portion and the main tape portion in the vicinity of the

core porti@drafencCabigeetdeeuivisapanat alyrasbnaechRodansfdWebh 6g6hatehgt i ne.
According to the eighth 20 aspect of the invention, the welding of the

rei nf osci nghet ape rpisetd ct withe twai fdraphapardt anmndd heowel ehagrofst he
reinforcing tape piece to the core portion and the main tape portion in the
vicinity okntvhé d¢or eheomdlan nar eoCdrirdredirouthee antddioust yndyt g | azdng a
di fference between 25 the set tines. In the case in which the control
portion i ngkddesgl2f@8 FEéler uae ynR2Q06Ginde tamel i pikee sentdi nigo ptlidonthas a
tenth aspect of 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
welding the reinforcing tape piece in a residual operating
time together with the main tape portion and then moving
the first and second anvils to the standby position.
More specifically, according to the seventh aspect
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
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invention, 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 s the vicinity of the &8rESBEREFBNE0P% t he
slide fastener chain and a pair of second anvils for supporting the main
tape portions to be operabl e i ndependently each other. The control portion
further includes an operation indicating portion for operating an
ultrasonic horn with the 10 correspondi ng set anplitude when hol ding the

rei nforcinghet apgopitecds thetpagr wfriciarg pest izonsewrid tRecdri ot apie
portions in the vicinity of the core portions by the wultrasonic horn and
the first anvehtiang ftdre apersddomgic thernulisr dsened hor m wsihgi&ehorn
correspondi ng set anplitude when 15 holding the reinforcing tape piece and
the main tapd tper tinonlbesweepnvtibedulWtithsenif¢rhor anand the seppodtanygil. |In
this case, the single horn is operated with a change into each preset
anpl i t ude andatiheoffi coreoposEdond andi b psiropérmeed tepehpowelidnagiposition
corresponding to the 20 operating anplitude of the horn, thereby

sequenti al ke careinihlgy oaf ttHe wepdengoattiohe rigi ntbecivg deapéaptenerto the
mai n tape portion and the welding of the reinforcing tape piece to the core
porti on ang§hehd m@ich a apelpopfi 66CPRA2E5 VAL syifeimiTyPRAT fig core Paikion. As
an el eventh aspect of the invention, noreover, the ultrasonic horn includes
‘a first hofAPFoPO&tdPrrisngot ke PReFabRepingependgptly each other. The

control portion further includes an operation indicating
portion for —operating an ultrasonic horn with the
10 corresponding set amplitude when holding the reinforcing
tape piece, the pair of core portions and the main tape
portions in the wvicinity of the core portions by the
ultrasonic horn and the first anvil, and for operating the
ultrasonic horn with the corresponding set amplitude when
15 holding the reinforcing tape piece and the main tape
portion between the ultrasonic horn and the second anvil.
In this case, the single horn is operated with a change
into each preset amplitude and the first or second anvil is
operated to the welding position corresponding to the
20 operating amplitude of the horn, thereby  sequentially
carrying 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
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core portions and the main tape portions in the vicinity of the core
portions in the slide fastener chain and a second horn for exciting the
main tape portion. The anvil is provided with a firs8 BabFvasppedide to the
first horn and s a second anvil opposite to the second horn to be operable

i ndependent|y each other, and the control portion further includes an
operation indicating portion for operating an wultrasonic horn wth the
correspondi ng set anplitude when holding the reinforcing tape piece, the
pair of corerk0ppettionss aakd thke ma@nN thapeppottbapsihnthBevveehtyyoof the
core portions by the first horn and the first anvil, and for operating the
second hor mhwi tdortehe cxdrircespandi tige s€lidanfd ¢t erder Whitesni hodckt ng $&eond
reinforcing tape piece and the nmain tape portion between the second horn
and the setomdd forarwiditiMor etlspemiafincatdye @ocdridnng tdha tzentil aspect of
the invention, the single horn is operated in accordance with the two preset
anpl i t udes paedided fiirtdt sorfisstomhvidnwidpdsi trovied e of Uf sig horeasid set
anplitude, and the 20 welding of the reinforcing tape piece to the nain tape
portion and tdesonsl dmig bf ophesied ntor thag spicend thorrheto dor ecperahbm and
the main tape portion in the vicinity of the core portion are carried out
separ at el y ipdepesdesddve eafh hoelaeh sendt ithe. caaderadi neprolan efevelneh aspect
of the 25 invention, the reinforcing tape piece, the core portion and the
nmai n tape POCLYGES R hePeF et bRy 1BA1EARIRSr BOFSEP o o4 FBTadbimifar 31 2006

ultrasonic horn with the corresponding set amplitude when

holding the reinforcing tape piece, the pair of core
10 portions and the main tape portions in the vicinity of the

core portions by the first horn and the first anvil, and

for operating the second horn with the corresponding set

amplitude when holding the reinforcing tape piece and the

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 1is operated in accordance
with the two preset amplitudes and the first or second
anvil is 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



are welded to each other with the set anplitude between the first horn and
the first anvil which are operated with the set anplitude, and the
reinforcing tape piece and the main tape portion ar é8wEPHEHYY €38h ot her
bet ween the second s horn and the second anvil which are operated with
different set anplitudes. Brief Description of the Drawings Fig. 1 is a
pl an view showing a slide fastener chain having a reinforcing tape wel ded
by an ultrasonic 10 wel ding apparatus according to the invention. Fig. 2 is
a pl an vi ewrshemilagda tsl iedehf ashemewitbbtakenedtf nopltihedsl bdewkaat eher
chain. Fig. 3 is a view showing the schematic structure of an ultrasonic
wel di ng apparstuocaccardi nghe of it raatvil swendlodanmenopefatbeé wnvknthen.

Figs. 4A to 4D are views illustrating a welding procedure to be carried out
by the ul t sa$orimp Mdhdieng arahpdrat tsiatooridingt 4pe t heeéérabhdehbedivagnt . Fi g.
51is a view showi ng the schematic structure of 20 an ultrasonic wel ding
appar at us &eper dianf i@ aasecorddedniiodi et ofthele haetieasn obhe Fegson8A to 6D
are views illustrating a welding procedure to be carried out by the

ul t raséni ch@endieng tagpscscns aevaddihgchoatke opecoangdenboli AeAterest28
February 2006 Detailed Description of the Preferred Enbodi nents A typical
enbodi nent S6f ERELiAVERSI-on will be

Brief Description of the Drawings

Fig. 1 1is a plan view showing a slide fastener

chain having a reinforcing tape welded by an ultrasonic
10 welding apparatus according to the invention.

Fig. 2 1is a plan view showing a slide fastener
obtained from the slide fastener chain.

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 1illustrating 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 1illustrating a welding
procedure to be carried out by the ultrasonic welding

apparatus according to the second embodiment.
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specifically described belowwith reference to the draw ngs.

s Fig. 1 shows
a slide fastener chain 3 to which reinforcing tape pieces 1 and 2 are
bonded by a welding method according to the inventi 88. FAbspate & ion 5

from which a tooth 4 is renoved is formed in a unit of a slide fastener in
the direction of the length of the slide to fastener chain 3 as shown in
Fig. 1. The reinforcing tape pieces 1 and 2 enclose the periphery of core
portions 6a and 7a forned al ong 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.inte rateg IS over t he whol e surface and back
face of each of D& YesgFipIRl 8 the FrefernreAcEBRBEYMRBAE, the

reinforcing tape pieces 1 and 2 have a lam nation structure in which a
synthetic resin | Ayetyhavahg ancodjecmdt i wef y Hhew meleinnd opoi riil1ils 2O
provi ded or coated on the wel ded surface side of a woven tape or a
synt heti ¢ sesicl fficahltyapedevictoed f bedred ofwitte safermsmteri ao asthée
materials to be used for the fastener tapes 6 and 7. The wel di ng regi ons of
“the rei nfodeiemwgnggpe pieces 1 and 2 are portions to which a separable

bottom 25 stop 8 is to be attached |later as shown in Fig. 2.

In the 16 28

Februaky 2006 caseFid-whi clshoWe rai sléfei niasbpeepi ebegnl Ando2 wWavehnon-

uni form sectional configurations obtained by welding to the

core portions

6a and 7a &CINHETFENST draRhgPtapespilec®@yd 12” are bonded by a welding

10

15

20

25

method according to the invention. A space portion 5 from
which a tooth 4 is removed is formed in a unit of a slide
fastener in the direction of the length of the slide
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
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 is
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

stop 8 is to be attached later as shown in Fig. 2. 1In the
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and 2 are not wel ded accurately orthogonally to the s direction of the

| ength of the fastener tape, it is inpossible to attach the separable
bottom stop 8 strongly and accurately. Wien the rei ABBoFePHgarEpeO®s eces 1
and 2 are welded to the fastener chain 3, an insert pin 8a and a box pin 8b
10 in the separable bottomstop 8 are first attached to the wel ding regions
of the reinforcing tape pieces 1 and 2 by nolding or crinping and a slider
9 is then inserted, and a box nenber 8c of the separable bottomstop 8 and
an upper sheppen MichOahel@b)n@becahyachpd pRdcedt Li Bgdi 8 Abvehgegafter
carried out in a space portion. Consequently, a slide fastener shown in
Fig. 2 is fuabroeat edcthiopal3cohdwgurbeisabensbtiaénstr ugt wetdohgano thérasonic
wel di ng apparatus according to a first enbodi nent of the invention as seen
in the direotriecopaftidres 26at nadsfier «f the skiid€otashgneapehagivcedds shown in
Fig. 3, there are provided an ultrasonic vibrator 11, an ultrasonic horn
12 attachednidnt €gr alrley nhott heedldedasencorwitbigt oprihpgoaal dpvi to13tipe ovi ded
opposite to the pressed surface of the wultrasonic horn 12, and a control
portion l4déomnéded vd 28heachendth heoLongoneriastenert héapaboditents
furthernore, a tenperature sensor 15 is additionally provided in the 17 28
February 200®cgistirasortic dbkachi2thadsepacehpected tom tHorcoht sbropotyion 14

through a tenperature detector 16. The anvil 13 according to the enbodi nent
i s dividedand accurately.

When the reinforcing tape pieces 1 and 2 are welded

to the fastener chain 3, an insert pin 8a and a box pin 8b

10 in the separable bottom stop 8 are first attached to the
welding regions of the reinforcing tape pieces 1 and 2 by
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 1is additionally provided in the

17



into two parts including a first pressing anvil 13a (first 5 anvil) of a
core portion and a nmain tape portion provided adjacently to the core portion
in a transverse direction orthogonal to the directi 88 BEPY¥HarYrahed er of
the slide fastener chain and a second pressing anvil 13b (second anvil) of
the residual main tape portion. The opposed 10 surfaces of the ultrasonic
horn 12 and the first pressing anvil 13a are provided with tw pairs of
grooves 12a-1 and 12a-2 and 13a-1 and 13a-2 including upper and | ower half

parts havi Rg t&a@emna Patdron i ns confingtad i b ohtacpadroal pertwehdi ng a
reinforcing tape piece in the space portion 15 of the slide fastener chain,
whi ch is nat shewungh 2 teapalrdaehrel teteheodi nécti on of the transfer of the
fastener chain and being opposite to each other. Wile the first pressing
anvil 13a and the Saeorcdvipr éSsiergoanink 13btareecmbddvindual iy doveded
separately in a 20 vertical direction in the enbodi nent, the second
pressi ng anwitlo I3 isamnoyethcshntintorous] yst Theessimqsenvtl hdoBa 1Zirss al so
noved vertically froma standby position to a welding position. These
nmovenerit s angidar rdfeda ogbrénporespongadt @ ammimstapret pont sent pkpwidad
sequence control 25 portion 14a of the control portion 14. The control
portion l4adigsdemttlherterdededrw tpratiomelseta i gppoverom ddbefbions 28
February 2006 setting a time required for welding to be carried out

t oget her wicthhogeRly sko pEbssiddgeatvirr 13a Bhe topnséeri mf Bhei Adidequired

for meldin% to be carried out together with _ ,
astener chain and a” second pressing anvil 13b (second

anvil) of the residual main tape portion. The opposed

10 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 including upper and lower half

parts having a core portion molding configuration obtained

after welding a reihforcing tape piece in the space portion

15 of the slide fastener chain, which is not shown, 1in

parallel with the direction of the transfer of the 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 1is moved synchronously. The ultrasonic horn 12

is aiso 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 second pressing anvil 13b. In the enbodinment, the 5 forner welding tine
is set to be shorter than the latter welding tlne In the enbodi nent, the
temperature sensor 15 is attached to the ultrasoni c2RoFRPIPREE & ri bed
above and a fluctuation in the tenperature of the ultrasonic horn 12 is 10
successively sent to the control portion 14 through the tenperature
detector 16 based on a tenperature signal sent fromthe tenperature sensor
15. Upon receipt of the fluctuation in the tenperature of the ultrasonic
horn 12, tdeertdontral tpond i arqld real cobat essldih@ntopasat i@rriad souwel di ng
time corresponding to the changed tenperature and controls to change an
initial timegethetro wileh tihe Sietdt ngre it amvint ol 3dheaxcadl cotakedtinge. In

t he enbodi nent, the wultrasonic horn 12 is constantly driven with a preset
anpl i t ude and iaestreoke rfeor fiolre wedviemgnt-oobet berulitdasohi togéthernwifhand t he
anvil 13 is always maintained to be constant such that pressing force to be
appl i ed tothee serendpgrudsmingf eheifastdner tlapethad dwdlaiingritor ceheo be
applied to the main tape portion are not changed respectively. 25 A wel ding
procedur e degoredi mietdinheténpodsmsstt travbagsthetabovdast ridet utethet| be
described with reference 19 28 February 2006 to Figs. 4A to 4D. First of

all, when tfddipg@cd&iper-tion 5 to which the reinforcing tape pieces 1 and 2

in the slide fastener chain 3 are to be wel ded reaches a gap betmeen t he
In the embodiment, the temperature sensor 15

attached to the ultrasonic horn 12 as described above and a
fluctuation in the temperature of the ultrasonic horn 12 is
10 successively sent to the control portion 14 through the
temperature detector 16 based on a temperature signal sent
from the temperature sensor 15. Upon 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

19



ultrasonic horn 12 and the anvil 13 which are placed apart s from each ot her
and stand by in the standby position, the transfer of the fastener chain 3
is stopped so that a pair of upper and |ower reinfof8ihgPTepe M®%s 1 and
2 having predetermined lengths are transferred at the sane tine (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 wel ding position,
and the reinforcing tape pieces 1 and 2 are held between the ultrasonic
horn 12 ard thagsecddnd prédsi Myimaatvidf 18bl i rwlkeeihetrinet spacenpactids State
with main tape portions 6b and 7b in the space portion 5. After the
operation it® odnipttetee raenfarciagohipevicbeacer 11krid dperatkd tbdidebrate
the wultrasonic horn 12 and a synthetic resin |ayer having a low nelting
poi nt on t Hesksingad hariinace agiedé cooet Welegdnterehag 209erpkepiveersthieand 2
is nolten so that the reinforcing tape pieces 1 and 2 are fused and

i nt egr at ed WG sOfd cnaiaf 1t de arﬁgrﬁh%n%mﬁbl ahdl Wibiqlri gredis}acydenrarpr eset
time passes in this state, the second. pressing anvil 13b is brought down
and the firlSiotpreasdl mthens aRdi FtaBd Por By dig nyt aMePY ePf bEEPhg Fape
pieces 1 and 2, the core portions 6a and 7a and the main tape portions in 20
28 Febr uar y 72666 &th &€ Ivitdii 135 taisitediP e 3i bl terrir@1 §° 1 Hrakda (PREE 40) .

At this tir’ref, the ultrasonic horn sz i S stitll Vi bratedlconéigluguslr\{ and the
first presSing™™iRA | #4%a PYCT| FPERTPECTNG tape pleces’ 1 and 2 naving
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

20



the pressing position so that the reinforcing tape pieces 1 s and 2, the
core portions 6a and 7a and the main tape portion in the vicinity thereof
are pressed by predeterm ned pressing force between28hEebruary p?2@dsing
anvil 13a and the ultrasonic horn 12. Then the second pressing anvil 13 is
brought down to the standby position 10 placed bel ow after the preset tine
passes. During the pressing, the synthetic resin layer having a |low nelting
point on the wel ded surface side of the reinforcing tape pieces 1 and 2 to
her net i cal lghecome-imi topntRet ewft Arehe imeorenponkilgns e and(#Fag andci he main
tape portions in the is vicinity thereof is nolten so that the reinforcing
tape pieces ltand Ziatee ftked wnd-dsureigr aheth wiltch ihe «orle pobtades 6a and
7a and the vicinity thereof and all the welding operations are conpleted
(Fig. 4D). cohw iahove lgpemat itdes fiest gpesdeichsarthial 1he 12011 éteadotei ng
tape pieces 1 and 2 are sequentially welded and integrated with a plurality
of space patd presSing plsarteon sberthitt €htl yefiofoeding thpedpiecés oh of the
|l ength of the long slide fastener chain 3. Wen such wel ding operations

are repeat ethd t Re tBrpecater esonficome @Wat rasdni’@ hend 1Zh@S5mand thepanvil 13
t hensel ves are raised with the passage of an operation tinme by the internal
heat gener @arddopf t ha 21tRe Febichnryt o0& hregiasilor ciawg t apeeprsedes kvand 2
and heat transfer caused by the heat generation. In the case in which the
preset welbdiedgteirma niesl naF At aiRed o Gfesbriedanabdve, first pressing

anvil 13a and the ultrasonic horn 12. Then the second

pressing anvil 13 1is brought down to the standby position

10 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

15 vicinity thereof 1is 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

20 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

25 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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particularly, both the core portions 6a and 7a and the main 5 tape portions
6b and 7b are brought into an overheat state by arise in the tenperature
of the ultrasonic horn 12 as |ong as other conditi od§ Hebrharychavged.
Consequently, the reinforcing tape pieces 1 and 2 are wholly fused and are
caused to be fragile, and furthernore, the core 10 portions 6a and 7a in the
separabl e bottom stop attachnent portion of the slide fastener chain 3 are
caused to be rigid so that the cutting can easily be carried out in that
portion. |ndiegadied mie dikeedd tir asenicahdr Red? itgankFeaddilisenably
provided with the tenperature sensor 15 to be connected to the control
portion 14 #thy oughtt heerteargperat ur e Irdethet afadkd as descehbethabpyeseYhen the
wel ding operations are repeated so that the tenperature of the wultrasonic
horn 12 is weidied; theirenperat urealstaetett eda20 byesbeibedper abutre, sensor
15 and a tenperature signal thus detected is successively sent to the
control porgdmon cddartlhy,obgitht Hédet enper gburteéodet éat andlGa kndt heecmat nol
portion 14, an optimumwelding tinme is successively calculated in an

oper atitng pod giticaccdridarck W tdra REougnperatar en/ ovenkesgtir veapeest or ed
in a storage portion based on the tenperature signal sent fromthe

t enper at ur @222 28i Febinate2(@brdarscrer o6, thandittea seelidi ngotn nk2sets at
time of the start of working is reset to an optimumwel ding tinme cal cul ated
successi velypnich apeothge sendiigiuy t #bh DO, dfrged he Consequently,

the reinforcing tape pieces 1 and 2 are wholly fused and

are caused to be fragile, and furthermore, the core

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 wultrasonic 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 is successively sent to the control portion 14

through the temperature detector 16. In the control

portion 14, an optimum welding time 1is 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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reinforcing tape pieces 1 and 2 can always be welded to the 5 fastener tapes
6 and 7 in the space portion 5 in an optimum welding tinme. Therefore, it is
possible to effectively prevent the welding portion28rbebBerng 442l e and
rigid as described above. In the first enbodi nent, other conditions or to
paranmeters 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 increagetectarr edyctanan.thd wesl dlnso tpegsiddte 410 fine the tsewetging tine

and to set the anplitude of the ultrasonic horn 12 to be increased or
decr eased, ofthevoarti repnts ot ésay tbhenanpltitmuee.wdlditre wWehei 681 appated us of
the reinforcing tape piece having the structure described above,
furt her nor euccess20eily alrsotlpessibke det tdmangeothieoseqdence Mfud, hetlsequence
control portion 14a in the control portion 14, for exanple, based on a
di f f er ence reenieeninbge tmpkedpngcesmd ehdt Aecaneahfaysi g wapéepi eceshd and 2
to the core portions 6a and 7a and the nmain tape portions in the vicinity
t her eofs anda2benhe Webdsng ende’/ofint hker sbaterepnyicape phesesodtaman2 to
the main tape portions 6b and 7b, and to first nove the 23 28 February 2006
first presseagdiagvitimsa frldmredersyantby Isoshesdibte tive efletdiieelwsiti on
in the mddle of the welding of the reinforcing tape pieces 1 and 2 to the
mai n tape Pp&EVeBhsthe 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 is 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 sequence
- control portion l4a 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 vicinity 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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6b and 7b between the ultrasonic horn 12 and the second s pressing anvil

13b, and to wholly weld and integrate the reinforcing tape pieces 1 and 2
to the core portions 6a and 7a and the main tape pof i BRRTRHY P QA cinity
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
wel di ng apparatus according to a second enbodinment of the invention as seen
in the direction of transfer of a slide fastener chain. Also in the

enbodi ment fitrlser eravses iprovardedl an3al frasonhe withmatfogr dddltikn ato uthéasoni ¢
horn 112 attached integrally to the wultrasonic vibrator 111, an anvil 13
provi ded oppdsiihg t posthéopr essedisur madelef the thd¢ r asdrdicichopl 1tReand
having the sanme structure as that of the first enbodinment, and a control
portion ll4edodoectied tteresaghiafes he godpanént $he20ndim t bepenpodt ens,
furthernore, a tenperature sensor 15 is additionally provided in the

ul t rasoni c tlrorand 12badg tingercofreciétirescnhe donty ol 2 perdi dmel 1dechndugh a
tenperature detector 16 in the same manner_ as in the enbodi ment 25

descri Bed ®FEBE1INON ahiel lsahdb naARdr tas wWhvel bnvields anchelnitegrsioni Ehehorn
112 according to the enbodinent is divided into two 24 28 February 2006
parts incl &@ilAd & cAngstaprebdER§Shér ANd12atef FR8t cABENPOFBEONHr B8SRRY a core

portion and a nmain tape portion provided , L
7a and the maln tape portions in the wvicinity 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 1in 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 ultrasonic horn 112 and 1is
connected to the control portion 114 through a temperature
detector 16 1in 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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adj acently to the core portion, which are not shown, in a transverse

di rection

orthogonal to the direction of the 5 transfer_of the slide

fastener chain, which is not shown, (an orthogonal 8 rERRTEHFYE &Q%aper)

and a second pressing

mai n tape

portion. Special ultrasonic vibrators Lila and |Ilb are

horn 112b (second horn) for pressing the residual

integrally attached to the pressing horns 112a and 112b, 10 respectively. In
the sane manner as in the enbodi nent, the opposed surfaces of the first
pressi ng hpent&l2acanding &i fstspresssagnanvotin 1B24 f [ fststanvaotr)) afer

provi ded with

i ncl udi ng
confi gur at

13b (second anvil) are

di rect Pon

and second pressing horns 112a and 112b are al so

di rection

28 Februar
sent from

10

15

20

25

pppesinnd d overe hpbftpant @nkad nga an cdreep @t tdeonl Sonot died)

two pairs of grooves 112a-1 and 112a-2 and 13a-1 and 13a-2

ion obtained after welding a reinforcing tape piece in the space
portion of adhecshidy ftasttéeercadtmainprriyopareiel arehnphe séiomvect iion of t he
transfer of the fastener chain and being opposite to each other. Also in
t he enbodi FBARSVERESf |FigtePriedsi agthagprnal2da3shandliarsddond pies8isg anvi |

tpanpéen &Isttdifdbyl sbsi frohcand ahakhdi WglpBsiis Pt aflePhe

i ndividually noved i ndependently in a vertical

noved in the vertica

first

6é9w€éﬁh89§98ﬁd99r68§FPPoﬁOZ§-éﬁ@eé)wéﬂﬂihb %ﬁﬁQQQ(ﬁF%ﬁﬁﬂﬁﬁﬂing to
t he novenent of first and second pressin nvils 13a and 13b. These 25
108 W T

°58081 ABv 4FgRPE aPer Bhr F PP BEES1h
ogegugnee ool RoEEL 9N, 144310k 0sCA O ing 1110 are
integrally attached to the pressing horns 112a and 112b,
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
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
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
and a welding position according to the movement of the

first and second pressing anvils 13a and 13b. These

25
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portion 114. In the enbodi nent, the control portion 114 is further provided
with an anplitude setting portion 114b for 5 setting suitable aqPIitudes for
the first pressing horn 112a and the second pressi n§8 hophruaEsh 2006
respectively. In the enbodi nent, the tenperature sensor 15 is attached to
the ultrasonic horn 112 as described above and a fluctuation in the
tenperature of the ultrasonic horn 112 10 is successively sent to the
control portion 114 through the tenperature detector based on a tenperature
si gnal sentoviememtisheatenperat arde eensaon Iesddpore r eceigat ahstheaction
fluctuation in the tenperature of the ultrasonic horn 112, the control
portion 1l4ecdl citcat es, sbyuancepematimd Ifoporden ohl4an odpt timintanptot ude
corresponding to the changed tenperature and controls to change an initial
anpl i tude petrtivo flAd.anphi thdecseodimgnporthencadtbol nporthencal éui at ed
anplitude. In the enbodinent, the welding tinmes of the first and second
pressi ng héuasher2pravdded2yisheaseemphihude shhtingepoatéonohsdanfdy driven
in preset welding tines respectively, and a stroke for noving the

ul t raséni c SeéANg1L19ubeb the aaRGILE U S| sTer wde nhikshi MEdasdNge BohBst ant
and pressin% force to be applied to the core gortion of the _fastener tape
and hol di ng 1£6r 8% 6P6eS8pPPReRTEESLRE RAFR 12BPt ap8SPBFELBALYre not changed
respectively. A weldin $roced re accorqggg to the enbodi nent 26 28 February
2006 having the ab89e1gi uClRPELREPL s betife s CEMBEd ANUER r8FRFRhced ® t bSFi gs.
6A 1o 6D. Izlltrtsétch%fd %lol ’thvgq%qtq:ass%%ci% Bloorl’tI{ 01”125 a?sf described above and

a fluctuation in the temperature of the ultrasonic horn 112
10 is successively sent to the control portion 114 through the
temperature detector based on a temperature signal sent
from the temperature sensor 15. Upon receipt of the
fluctuation in the temperature of the ultrasonic horn 112,
the control portion 114 <calculates, by an operation
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 1is 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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a slide fastener chain 3 to which reinforcing tape pieces 1 and 2 are to be
wel ded reaches a gap between the ultrasonic s horn 112 and the anvil 13

whi ch are placed apart fromeach other and stand by2fnFEREUFANABYC
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 predeterm ned

| engths are transferred at the sane tine wwth 10 the fastener chain 3

i nt erposed from above and below (Fig. 6A). First of all, the second

pressi ng haravikPhtHes adarveughtrudawr ¢ evitlie baelddisig ipesi tiiah ardetrecsecond
pressing anvil 13b is lifted to the welding position, and 1s the reinforcing
t ape piecestd Eings 2 @& eedhedll bétiwesen otfthellseabrd pr epaicegpbartiohlZbodnd t he
second pressing anvil 13b in a hernetic contact state with nain tape
portions 6k andide/tfdateantee spade Fortdo eish Mextnfotrkengetopd wlitrasoni c
vibrator Illb is operated to vibrate the ultrasonic horn 20 112b for a
predet er m reedl t4 rexe did ke syeitdeest ireaadsisn d gper belfaeieng thel owtmelsbinig poi nt
on the wel ded surface side of the reinforcing tape pieces 1 and 2 is nolten
so thats t héwonte| Wipraidhgthapanpl bced whaad 2rarelégeddannadti Aregrgeed with
the main tape portions 6b and 7b, and subsequently, 25 the vibration of the
second pres¥ilRy hort 312Rd| Bystigppdte $raRdbBByosdyion. Febhaatyapederwhen
the vibration of the second pressing horn 112b is stopped, the second
pressi ng hoth Bheoptaseise Qeaghd® 1Is stopped so that a pair of upper

and lower reinforcing tape pieces 1 and 2 Thaving
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 1is
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 11lb 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 noved in such a direction as to separate from each
other fromthe welding position to the 5 standby position, and at the sane
time, the first pressing horn 112a and the first pr@SsFRETHATYI298% which
serve to press core portions 6a and 7a and the main tape portions in the
vicinity thereof are noved in such a direction as to approach each other
fromthe standby position to the 10 wel di ng position, thereby pressing and
hol ding the core portions 6a and 7a and the main tape portions in the
vicinity thereof tWighhder itaiatfiarciofy tthapeepioadeprksaritg Aok g.126C) . The
first ultrasonic vibrator 11la starts an 1s operation to vibrate the first
pressing hotsn &tdppedt hthe preesetd appésside hodnt 4 Ukdl tarad syhehetkicondesi n

| ayer having a low nelting point on the welded surface side of the

rei nforci ngotapeipd eeesil dritb 2awvhi rovymdessinngudie &orde r gqudritononss 6aocand 7a
and the main tape portions in the 20 vicinity thereof by predeterm ned
pressi ng f oseeabEtevetnomt hachi pshepr desimg-hworwe 1d2eg apdst heoti kst tpeessi ng
anvil 13a, thereby welding the reinforcing tape pieces 1 and 2 to the core
portions 6astaidya el el meamdtapether spBAstine, t RRevifdiraitt prelsedegl and
nol di ng the sections of the core 25 portions 6a and 7a to have necessary
shapes at terzakblatphe. the fH& SredaSRE % HE G ohtk pressh ngerBeEnte12b and
28 28 February 2006 the second pressi n7g anvil 13b stand by in the standby
posi tion fdﬁr%?%e%?r%wHQﬁqﬁfQﬁxﬁéﬂqQﬂl a 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
10 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
15 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
20 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
25 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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When the operation for welding the reinforcing tape pieces 1 and 2 to the
core portions 6a and 7a and the main s tape portions in the vicinity
thereof is ended, the actuation of the first ultrasomf FePBEMETEr 2PPPa is
stopped, and at the sane tinme, the first pressing horn 112a and the first
pressing anvil 13a are noved fromthe welding position to the standby
position (Fig. 6D). Next, a 10 transfer device which is not shown, for
exanple, a feed roller is operated to transfer the slide fastener chain 3
until the rext spaocadpqrtesmiryg r eachids iBle veHadidigbgor inonshe okthhéby
reinforcing tape pieces 1 and 2. The above operations are repeated so that
the is reiptfsdartdiong floape pieatesieldand 2peretseguenti al ly wel ded and
integrated with a plurality of space portions 5 which are intermttently
formed in the dire#heontbe tberkéngnhfot whédihgnghsl iréenffasténgr tebai n 3.
Al'so in the enbodi ment, when the wel ding operations 20 are repeated so that
t he tenper @&lgcaesofl tansl A thaasidr cchiog neoutions ¢ai ged, 7ahentdehper avdne i s
detected by the tenperature sensor 15 and a tenperature signal thus

det ect éd i Faffcc@edibiony sdft thet h&1conityl BBPLFOA 114 ehdedgh the
tenperature detector 16. In the control 25 portion 114, an optinmum wel di ng
anpl i t ude iEsEddessiofeltie daret alédgasanan Yperatriglpéat i6nstaraeder dance
with a 29 28 February 2006 tenperature,/ anplitude curve prestored in a

st or age p6¥¥16H3H%gédﬁﬁﬁat%%“?en%%?a?h?%t2?@%%?1%%n?0¥?oﬁ??ﬁeand 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 1s raised, the temperature 1is detected by the
temperature sensor 15 and a temperature signal thus
detected is successively sent to the control portion 114
through the temperature detector 16. In the control
25 portion 114, an optimum welding amplitude 1is successively

calculated in an operating portion in accordance with a
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tenperature detector 16, and each of the anplitudes of the first and second
pressing horns 112a and 112b which are set 5 at tinme of the start of working
is reset to an optinmum 10 anplitude cal cul ated succe%%i@%@?u??yt4ﬁ9§uwﬂitude
setting portion. Thus, the reinforcing tape pieces 1 and 2 can always be
wel ded to the fastener tapes 6 and 7 in the space portion 5 with an optinum
anplitude. Also in the second enbodinent, in the sanme manner as in the
first enmbodinent, it is a matter of course that the welding tine and ot her
par anet er s teapecaatelrdi ng eopditiida canraksopbespoesédt in phacetofagde
anplitude. 30 28 February 2006 What is clained is: 1. A welding apparatus
for wel di ngoatiennfbasédg orn afdepi dempeiatByenasiegrod]l a syt hetriom rebsén to a
fastener tape (6, 7) of a slide fastener chain (3) over a core portion
(6a, 7a) anemperaitnreapetportoiron o, 6nd7igadn athethd astehetudapect 6thg) by
ultrasonic heating, conprising: an ultrasonic horn (12) including a first
out er conf ifgysat rod setonderesepseiper hpshs(bhZ2a7ardahd2bhehhahnatapeeporti on
(6b, 7b): an anvil (13) including a second outer configuration of the core
porti ol (6al 7almendft Harmphartapd pop¥kbrd (66, AHet &Ad an epPti@s®dni c

vi brator (11) connected to the ultrasaonic hqrnéé%Z), characterized by
further coApPildithge &ad6HLRGRIpGIGET VAL Yedinddie D! t Hedel selsbrd ¢

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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vi brator (11) and i
first wel ding condi
anplitude which is

ncluding a setting portion (14b, 114b) for setting a
tion having at |east one of a meldlnq%tine and an

suitable for welding the reinfor#d FRIEHFFDIDE (1, 2)

to the core portion (6a, 7a) and a vicinity of the core portion and for
setting a second wel ding condition including at |east one of a welding tine

and an anplitude whi

(1, 2) to the main
condition gpd.the

ichis suitable for welding the reinforcing tape piece
tape portion (6b, 7b) and for changing the first welding
ding condition based on tenperature

fluctuations of the ul'trasonic horn. 2. The wel di ng apparatus according to

claiml, Wwhereint
suitable for weldin
to the core portiton

he first welding condition includes only a welding tine

t he relnforC|n% tape 31 28_February 2006 piece (1, 2)
64 E L AT TartPRATE Wi it y e bf1 %e Fcof I HAMGS, and the

second wel dhpg poadition oi nghadesr ol ¥¥]ﬁtl¥\@&£ﬂ %élmﬁcétat@at&@eﬁ&f wel di ng

the reinforcing tape piece (1, 2) tot

The wel di nganppdat

mai n tape portlon (6b, 7b). 3.
ud aeéoradi aide Eparemar chhénei(® th@V@WtaasmnKt hor n

(12) is fo Si rn, .and wherei he anyi | udes a
first anV|Pn%€§g§ &ﬂlthggupsggts a 6§'F I%hé ggrg%%Orgiénsrk A 7a) and
the main t @apetewet iomse (6h, 7)7)y iultdraeoviei hebyindg, t demgsor € ppr tanons; and

ultrasonic horn (12) including a first outer configuration

of the core portion (6a, 7a) and the main tape portion

(6b, 7b) :

an anvil (13) including a second outer

configuration of the core portion (6a, 7a) and the main

tape portion (6b, 7b); and an ultrasonic vibrator (11)

connected

to the ultrasonic horn (12), characterized by

further comprising:

a control portion (14) connected to the ultrasonic

vibrator

(11) and including a setting portion (14b, 114Db)

for setting a first welding condition having at least one

of a welding time and an amplitude which is suitable for

welding the reinforcing tape piece (1, 2) to the core

portion
for setti

one of a

6a, 7a) and a vicinity of the core portion and
ng a second welding condition including at least

welding time and an amplitude which is suitable

for welding the reinforcing tape piece (1, 2) to the main

tape port

condition

ion (6b, 7b) and for changing the first welding

and the second welding condition based on

temperature fluctuations of the ultrasonic horn.

2.

wherein

The welding apparatus according to claim 1,

the first welding condition includes only a

welding time suitable for welding the reinforcing tape
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a pair of second anvils (13b) which supports the main tape portions (6b,
7b) except the vicinity of the core portions, and wherein the first anvil
(13a) and the second anvils (13b) are operable indeﬁénEEHFPﬁrgaﬁﬁo%ther. 4,
The wel di ng apparatus according to claim3, wherein the control portion
(14) further includes a sequence control portion (14a) which controls:
novi ng of the second anvils (13b) to a welding position to hold the
reinforcing tape piece (1, 2) and the main tape portion (6b, 7b) together

with the wultrasonic _horn ; erating o h ltra ic vihrator (11)
under thel§§%%%dﬂMeF iﬁﬁ %é%éf??%nps%kh%%tE%%ﬁeﬁﬁldﬂFﬁgﬂﬁ?éFh 5?%Vng t ape
piece (1, 2)f 3Re28dsbrparyidd06 amVi ngeofsddmdserebdiagvidenditllh to a
standby position after heating _and welding the reinforcing_tape _piece (1,
2) tinder twlééﬂ@&dovdelfdi%gw&gﬂawi d%ﬁmermwwga%]fetr#@rfiv%fdhfﬂﬂ/i the13a) to a

vel ding posifiQndiggholgdd hgseebnf@rcing tapeH 668id leagl, Jdigipore
portions (6a, 7a) and the main tape portions in the vicinity of the core
portions totEhétbwith the ultrasonic horn (12); and operating of the
ultrasonic vibrator (11) under the first welding condition to heat and weld
the reinforcing tape piece (1, 2); and

3. The welding apparatus according to claim 1,

wherein the ultrasonic horn (12) is formed by a
single horn, and
wherein the anvil (13) includes:

a first anvil (13a) which supports a pair of
the core portions (6a, 7a) and the main tape portions (&b,
7b) in the vicinity of the core portions; and

a pair of second anvils (13b) which
supports the main tape portions (6b, 7b) except the
vicinity of the core portions, and

wherein the first anvil (13a) and the second

anvils (13b) are operable independently each other.

4. The welding apparatus according to claim 3,

wherein the control ©portion (14) further
includes a sequence control portion (l14a) which controls:

moving of the second anvils (13b) to a welding
position to hold the reinforcing tape piece (1, 2) and
the main tape portion (6b, 7b) together with the
ultrasonic horn (12);

operating of the ultrasonic vibrator (11) under
the second welding condition to heat and weld the

reinforcing tape piece (1, 2);
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noving of the first anvil (13a) to the standby position after heating and
wel ding the reinforcing tape piece (1, 2) under the first weldin
condition. 5. The wel di ng apparatus according to cleﬁqngﬁbrqﬂﬁ¥%%ﬁ56the
control portion (14) further includes a sequence control portion (14a) which
controls: noving of the second anvils (13b) to a welding position to hold
the reinforcing tape piece (1, 2)and the nmain tape portion (6b, 7b)
together with the wultrasonic horn (12); operating of the ultrasonic
vibrator (11) under the second condition to heat and weld the reinforcing
tape piece (1, 2); noving of the first anvil (13a) to the welding position
in the mddle of heating and welding the reinforcing tape piece (1, 2)
under the second corbving; ofoltdiengsefortcheamei I oft3lpnhy tape pseamddyl, 2),

the core partipns (%

') 195‘ n 't Z:a) hggd.}lhe an inwé]ggierﬁgo%i Onrse'ni th% vi Cail nei ty of
the core pBPEFERS t Sgether "Wt WY h& Tai Br dary* 2066 "Bapeor t i on
(6b, 7b) betweeen(ihexfiusdennitid dekdal aBldihg cothdiwssy ¢ horn (12),

t hereby heating and welding the reinforcing tape piece (1, 2) in a residual
operating tine of tMV¥Eord cbhei thigst a"i*réi‘”rﬂnvi(ﬂgabf theafivetdiil (13a)

and the sgeand;gRVicos KIRP) che LRANTL2RERY RAY! LAl tel, thy, raesl dual
operating tine passes. ;
core portions (6a, 7a) and the main tape portions in the
vicinity of the core portions together with the ultrasonic
horn (12); and
operating of the ultrasonic vibrator (11) under
the first welding condition to heat and weld the
reinforcing tape piece (1, 2); and |
moving of the first anvil (13a) to the standby

position after heating and welding the reinforcing tape

piece (1, 2) under the first welding condition.

5. The welding apparatus according to claim 3,
wherein the control portion (14) further includes

a sequence control portion (14a) which controls:

moving of the second anvils (13b) to a
welding position to hold the reinforcing tape piece (1,
2)and the main tape portion (6b, 7b) together with the
ultrasonic horn (12);

operating of the ultrasonic vibrator (11)
under the second condition to heat and weld the reinforcing
tape piece (1, 2);

moving of the first anvil (13a) to the
welding position in the middle of heating and welding the
reinforcing tape piece (1, 2) under the second condition;

holding of the reinforcing tape piece (1,
2), the core portions (6a, 7a) and the main tape portions

in the vicinity of the core portions together with the main
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6. The wel di ng apparatus according to claim1l, wherein the first welding.
condi tion includes only an anplitude which is suitable for welding the
reinforcing tape piece (1, 2) to the core portion (%%, 9%6 A 4

vicinity of the core portion, and wherein the second wel ding condition
includes only an anplitude which is suitable for welding the reinforcing
tape piece (1, 2) to the main tape portion (6b, 7b). 7. The wel ding
apparatus to claiml1l, wherein the ultrasonic horn (12) is fornmed by a single

horn, and re' I ) I first anyil .(l3a ch
supports a%%é rb§¥EP$%ep%%Te&%gr?%%%§§tgﬁm %lrSt % Y Aa§n§téﬁéh%ortlons in
the vicini tyteasdhec caicrmportions; t&adeaypahéammsemnﬁ arvidiag( 18ke whi ch
supports the nmin tape ortlons ng 7b), and wherein the first anvil (13a)

and t he seESthoﬁﬁb?ﬁst? SbPLEre ber%blénlﬁdéﬁéﬁééﬁ%l9P€5€E1%$hé%meand

wherein therCoptrolched td (k) fawgt her includes an operation indicating
portion (114c) which 34 28 February 2006 operates the ultrasonic horn (12)

with the anplitude of th@OVingstO&eﬂdﬁngfeﬁﬁdlt@@WﬂIor )di agdt hghe
relnforc!n%FﬁeHg 5) e (%QB%Q Ege gore part gnf% f%igﬁn 5%@%rth§h§a'” t ape

portion in vVicin y of 't core portlons
residual Operatlng time passes.

6. The welding apparatus according to claim 1,

wherein the first welding condition includes only
an amplitude which is suitable for welding the reinforcing
tape piece (1, 2) to the core portion (6a, 7a) and the
vicinity of the core portion, and

wherein the second welding condition includes
only an amplitude which 1is suitable for welding the
reinforcing tape piece (1, 2) to the main tape portion (6b,

7b) .

7. The welding apparatus to claim 1,
wherein the ultrasonic horn (12) is formed by a single
horn, and
wherein the anvil (13) includes:

a first anvil (13a) which supports a pair of
the core portions (6a, 7a) and the main tape portions in
the vicinity of the core portions; and

a pair of second anvils (13b) which supports
the main tape portions (6b, 7b), and

wherein the first anvil (13a) and the second
anvils (13b) are operable independently each other, and
wherein the control portion (114) further

includes an operation indicating portion (114c) which
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ultrasonic horn (12) and the first anvil (13a), and operates the ultrasonic
horn (12) with the anplitude of the second welding condition for holding
the reinforcing tape piece (1, 2) and the mai n tape2BofEPERTBL20%%)
between the wultrasonic horn (12) and the second anvil (13b). 8. The wel ding
apparatus according to claiml1l, wherein the ultrasonic horn (112) includes:
a first horn (112a) for exciting the core portions (6a, 7a) and the main
tape portions in the vicinity of the core portions;and a second horn (112b)

for exciting the ngj tape_portian (6b, 74b),..and . wherein .t anvil (13)
i ncl udes: Q%Fir?g?sa!ﬁg/?l “?ﬁ%aa%)o%b%g%?{% Fh ﬁ“7eltfe}1| S:s S e 25’)%; tglﬁd a
second anvifiret3eleipesi tendidie seeomdbldiagn {HdA 2kkindbdchgr eiapet he

first horn (112a), the second horn &112b), the first anvil (13a) and the

second anviPteCe3l)are’ - SpEr SOFE PRdEpeRaenfPy dadhadthéhe FRdDwhérsin t he

control porfi@Rchlld) fumd heysdingliydes ransgper abion hodi atd ngypokhion
(114c) which operates the ultrasoniic horn (112) wth the anplitude of the
first wel dudgreenditi onofor hb2Hdi ngnd hethei nfiorsdi nganvidpe Fidede (&nd2), the

core portians % a, 7 a he main__tape por.tio in the vicinity. of the

core porti ORS™ ge?héﬁng?g¥5 %F}F(Hﬂﬁ%)egﬂdvpﬁgl?ﬁF%fmgﬁﬁffK%ﬁ§§)¥h§nd

operates 3%econd welding condition for holding the reinforcing tape
piece (1, 2) and the main tape portion (6b, 7b) between the

ultrasonic horn (12) and the second anvil (13b).

8. The welding apparatus according to claim 1,
wherein the ultrasonic horn (112) includes:

a first horn (112a) for exciting the core
portions (6a, 7a) and the main tape portions in the
vicinity of the core portions;and

a second horn (112b) for exciting the main
tape portion (6b, 7b), and

wherein the anvil (13) includes:

a first anvil (13a) opposite to the first
horn (112a); and |

a second anvil (13b) opposite to the second
horn (112b), and

wherein the first horn (112a), the second horn
(112b), the first anvil (13a) and the second anvil (13b)are
operable independently each other, and

wherein thé control portion (114) furthexr
includes an operation indicating portion (114c) which
operates the wultrasonic horn (112) with the amplitude of
the first welding condition for holding the reinforcing
tape piece (1, 2), the core portions (6a, 7a) and the main
tape portions in the vicinity of the core portions by the

first horn (112a) and the first anvil (13a), and operates
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28 February 2006 the second horn (112b) with the anplitude of the second
wel ding condition for holding the reinforcing tape piece (1, 2) and the
mai n tape portion (6b, 7b) between the second horn @81¥BPraAsYtHEC%econd
anvil (13b). 9. The wel di ng apparatus according to claim1l1, wherein the
reinforcing tape piece (1, 2) is welded to a separable bottom stop
attachnent portion of the slide fastener chain (3). 36

the second horn (112b) with the amplitude of the second
welding condition for holding the reinforcing tape piece
(1, 2) and the main tape portion (6b, 7b) between the

second horn (112b) and the second anvil (13Db).

9. The welding apparatus according to claim 1,
wherein the reinforcing tape piece (1, 2) is welded to a
separable bottom stop attachment portion of the sglide

fastener chain (3).

36



