_TITLE OF THE | NVENTI ON METHOD AND APPARATUS FCR MANUEACTURI-NG-SEHDE— :]
FASTENER CHAI'N W TH SEPARABLE BOTTOM END STOP MEMBERS BACKGRCU D @ WYy

| NVENTION 1. Field of the Invention: The present i nverhis 1

met hod of and an apparatus for manufacturing a slide fa Uiﬂ‘th
separabl e bottom end stop nenbers (a first pin nenber f el box

and a second pin nenber), an t h ing a slide fastener from
the slide fastener chain. Nb?gﬁﬁ‘ﬁfi @g@%@wfﬁfs invention relates to a :
met hod which is capa t] : nyf ' lL.ucality of |ongi-
tudinal ly spaced sli ghﬁ;@i}t ﬁlg A@%&#ﬁég\g@hﬂﬁﬁmggygc#@&pom tioning to
cope with the pr ' | r f each

havi ng a separ abﬁ(ezggk%]@]on%%g mtdﬁ[pgggélgén]}ﬁ' B%TGM Efuﬁh% ﬁgﬁ%@%m ng siide
fasteners fromthe slide ?ﬁﬂf | R pparatus for carrying out

- the slide fastener chain E%EE sﬁfpﬁg neE§QgN@§nﬁDescrlptlon of the Prior
Art: A nol dijnoraRiabat e dingehosad I N British Patent No. 1,551,535 includes

a nold defining a tape feed passage al ong which a pair of slide fastener

stringer tapes (herghgaitedent efmientdof Ooralatebass e tletho®aE hnd Sad €d
intermttently. In timed relation to the intermttent feeding of the
fast ener t agggarausDEbEMArNEscON iRgt hCs B Ifabtendrmichaimlwiith i nj ect ed
PLACEMENT SHEET 2

" ‘separable bottom end stop members (a first pin member for

attaching a box and a second pin member), and a method of
‘producing a slide faétener from the slide fastener chain.
More particularly, this invention relates to a methed which
is capable of continuously manﬁfacturing'a plurality of-longi—
tudinally spaced slide fastener chains_with high accuracy of
. positioning to cope with the production of slide fasteners of
different lengths each having a separable bottom end stop assem-
bly, a method of producing slide fasteners from the slide fastener
éhains, and an apparatus for carrying out the slide fastener
chainlmanufacturing method. |
. 2.:Description of the Prior Art:
A molding apparatus disclosed in British Patent No.
1 551 535 1nc1udes a mold defining a tape feed passage along
 which a pair of stide fastener stringer tapes (herelnafter
referred to as "fastener tapes") is fed inﬁermi;tently.. In
timed relation io the intermittent feediné of the fastener

tapes, a molten thermoplastic synthetic material is injected




into the nmold to formrows of coupling el ements nol ded o .%,dt ong i nner
| ongi tudi nal - confronti ng edges of the fastener tapes toge Ny la?bp
menbers (top end stops). At the sane tine, to cope with a " cy
shown toward the multi-product and small-quantity product i 1} |
fasteners, the length of the rows of nolded coupling elenents can be :
adj usted. The nold is conposed of a novable nold nenber and a fixed nol.d
menber j oi ritp tke imeldgte fniim rows rafwsouplingy elenénts moldédrom ng t he
coupling elenments. Each of the nold menbers is provided with a slide core
in a form ddaalerg danegulengisndinal eanfreftingeedgeiofcbhefassemesposed on
a down- stream end of the correspondi ng nold nmenber and slidably novable in

a directi orFanepEPRAGK avithy St Frnber S d|toRxpRd HLORS) yn At ghe

Confronting nol d, surfaces of,tge slide cores, define two ca%it'es for
form ng topraldtiley WerdRs FithR BroHdne LNASHCY $ W, fAwaY ﬁbet he cavities

< Y d the. | fQrRed. | h f
fhe sl de dBHSLRRTURY &b %?sraﬁigq%ﬁ&%lipéf%@%ﬁoﬂif stide f@'&"ﬂg&ﬁﬁét ﬁ_‘é‘;t h
di : Y h . . o ¢
Sl do cor ens PR ST HE Gscht autaRy' ESHTtER o1 s £ BRI tne
runner forma cl oS0 nsyl A GohBodd 3t ANFoRRAR HOLE HidnBLr (4 pUINET . The
slide cores are nova Fe %y a cyfinder between a first positiron in which the

- depressi on GoRHURb LR mRRbYE | {bihk ey 'déFiRing 3 Had rSEE AsPBBI ¢4 1N which the

end of the runner is closed. A control bar i's slidably inserted froman
upstream engdes fér Formifig el colipPidghelensney. Bicksiehaondle | ength of

insertion . _
members is provided with a slide core in a form of a rectan-
gular block. Each of the slide cores is disposed on a down- |
'stfeam end of the corresponding mold member and slidably movable
in a direction perpendicular to the longitudinal axis df a run-
ner. Confronting mold surfaces of the slide cores define
two cavities for fofming top end stop members, and a depression
interconnecting the cavities and the runner. The cévities and
the depression are formed in that part of the slide cores which
is located on one side of the slide core in the direciion of
. sliding movement of the s;ide cores. The side surfaces'of the
slide cores excluding the communicating portion of the depression
wvith thé runner form a closing surface to close one opening end
of the runner. The slide céres are movable ﬁy a cylinder between
a first position in which the depression communicates ﬁith the
runner, and a second position in which the end of the runner is_'

closed. A control bar is SIidabiy inéerted from an upstream end




of the control bar relative to the runner, the length ofyf@us. of mol ded '

| de
coupling el ements can be adjusted. To formrows of coupi |sgs & : I'ng
a desired length which is n tinmes as large as a pred_e't.er‘:H'ﬂHEn. in{inher e
nis an integer, the control bar is longitudinally npved# i
where rows of coupling elenents of the predeterm ned:.| ength can be nol ded.
Then, a nolten therno- plastic synthetic resin material- i's injected into
the nol d. Thefr ¢hétmold tiheof et enmnert.apBy eiangifigativedength ¢ff shanceianual
to the predeterm ned | ength of the coupling elenments. The foregoing
i nj ecti on- noifdithg @erdoedsbandelhtivape &beanmnerygtipr deegth avfe rawhi ef/ed
repeatedly by n times provided that.in-the final injection-nolding process,
the slide cdraddedreoumiingeelamsgnthecadn bet agigsteden t o comuni cate the
depression with the runner. Subsequently, the fastener tapes are advanced
by a di stance whi chl9 osguegvs 6Lt seuplimioelenants: baeing @& desinedhgth and t he
| ength of an elege t-free space portjon to be prqvided betyween two adjacent

c

fastener el SRRt ‘ﬁ’_s.lsB'S’/ Yd5EaR MPATERe2f F é’g’@ﬁﬁ&_’g’é‘d{? n %“gf_f""op_erat i ons,
spaced o1 00 RES! Bt AAnHEac RrRaTI oG B o fongialpatloi g™
Lot o LR L s PR Ll e B T e
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chains each p1astic synthetic resin material is injected into the mold.
Thereafter, the fastener tapes areladvanced by a distance
equal to the predetermined length of the coupling elements.
The foregoing injection-molding process and the tape_advanc-
ing process are achieved repeatedly by n times provided that
in the final injection-molding process, the slide cores are
shifted to the first position to communicate the depression
with the runner. Subsequently, the fastener tapes are.adVanced
-.by a distance which is equal fo the sum 6£ the predetermined
length.and the length.ef an element-free space portion to be
provided between two ad jacent fastener element chains._ By
repeating the fbregoing'sequence of operatiohs, it is possible
to continuously manufacture a plurality of longitudinally
spaced slide fastener chains each having a pair of rows of
coupling elements of the'desired.length (vhich is n times of the

predetermined length) and top end stop members molded on the

fastener tapes. In addition, by properly adjusting the length



having a pair-of rows of coupling elenments of a desﬁ&;&kg ngth and two top
end stop nenbers can be continuously manu- factured.j Ragur e of
such a slide fastener chain with a separable bottom ly, it
-has been customary to formreinforcing filmlayers ticid tapes to
reinforce these portions of the fastener tapes where the nenbers of sepa-
rabl e bottomend stop assenbly are attached subsequently.. Forma- tion of
the reinforcing finkart oS Ry dAtASHitaYedePYtAld @6hthd Hainhel NfLr Cing
films to separabl e-bott-omend-stop-attaching portions of the fastener tapes
before rows ofrasoofl lonpichdirally 8peced|sdgdeofadtencrash®£imgy ehapes. However,
as disclosed in Japanese Patent Publication No. 63-40085, the reinforcing
films are gendrating atpaichefl ravst bf fagildngr elepats vEspelesivedy, adj acent
to one end of an elenent-free space portion defined between two adj acent’
slide fastenerlefigdhnanddoio toglandi atop membersfcambe cbntiowelshy manarent s,
for a reason déescribed below. Since the fastener tapes have a certain
degree of str(ﬁ49ﬁ&5F¢ity, the length of the fastener tapes is variable with
a change in tension on the fastener tapes which nmay be caused when the
fastener tapes are advhrifd@dnapufgednre ks S@icéﬁiﬁ%g_f%mt shaini withber s
of a separable bottomend stop assenbly are _attache. Such a change in the
length of the @ SeBaralle bottempnd stopassenPiyeditvids Pern casteraly tapes

are processed continuously fog.]o hours. Accordingly, if reinforcing film
| ayePs are forifEd 5ﬁ1?¢h§€£8§t£&ﬁﬂ’qg¥%%% to tﬁé asteﬁ%r tapes to relnforcg

~ these portions of the fastener tapes where the members of sepa-
rable bottom end stop assembly are attached subsequently. Forﬁa—l
tion of the reihforcing film layers may be achieved by atfach4
ing reinforcing films to separab1g~bdttom-end—stop-attaching
portions of the fastener tapes before rows of coupling elements
are molded on the fastener tapes. However, as disclosed in
Japanese Patent Publication Né. 63-40085, the reinforcing films
~are génerélly attached to the fastener tapes,- respectively,
adjacent to one end of an element-free space portion defined

. between two adjacent slide fastener- chains each including a
pair of rows of coﬁpliﬁg elements, for a reason described below.
_ Since the fastener tapes hav§~a'certain degree of
stretchability, the length 6f the fastener tapes is variable
with a éhange.in tension on the féstener tapes which ma§ be
‘caused whenlthe fastener tapes are advanced or when rows of
coupling elements and memberé of a separable bottom end'stop

assembly arelattache. Such a change in the length of the



before rows of coupling elenments and nenbers of a separable bottom end stop
assenbly are nol ded, an accurate positioning of the reinforcing filmlayers
i's not possible due to an accunu- | ated di nensi onal change of the fastener
tapes. lnaccurate positioning of the reinforcing filmlayers results in

i naccu- rately nol.ded coupling elenments and a separable bottom end stop
assenbly. In the nethod of producing a slide fastener chain with end stop

.~ nmenbers disclosed in the above- nentj oped Brjiti atent, due to the reason
descri bed abdeSPFY '?%peﬁo?sp%%%’fnp?i’)#ee twgeﬂrt}\'ﬁ %E?"?%r"ﬁ??éi nforcing film

%‘E%?L.S o otk ear e, seRP iRy Sf%r:ﬁ?ﬁ%m%g{-ﬁgX+¢&ﬁ\%B§§g$§%s§;L‘Fa be
the ol ded ot Bose i widn IR TR RIrmeBRG e BRoB: BERLET 0 Cue of

| i | e t 1 ¢t i St OB I ' ly,
coupling €l esedfrid §?ﬁ%fagtg‘£’|}?‘§3&%‘{'ﬁ?§b%§ fdrbetB! 9% %&ggf&ﬁ%eous y

such a reinforcing as disclosed in anese Patent

Publ i cation Ho:toa3edd BopCasdkifb19ears ab1del N-a® WecrEd sk @ioning -

reconstruction. Instead, another ‘reinforcing- filmattaching technique
whi ch ‘can beofxtkeUseitiorcifigdriln ¢apdriddlsi Adt Vpdsibhe @t te- aknidcaned

fastener chain manufac- . turing nmethod shoul d be devel oped. To avoid
this di fficulatddydinéngimnalecliange derek fasteneiditapesal Inactbeawnavities for
nmol di ng end stop nmenbers, the nold defining the elenent- formng cavities
and the end-pesigionime of- tbhe nraigfonoing ddlm layers results in inaccu-
rately molde& coupling elements and a separaﬁlé bottom end stop
assembly. o
In the method of prdducing a slide fastener chain
with end stop membersldiSc1osed in the above-mentioned ﬁritish
patent, due to the reason described above, it i§ not poési-.
o ble ﬁo-previously form reinforcing film layers on the fas-
 tener tapes unless othervise relying upon any other appro-
priate measure. Accordingly, the reinforcing film layers
should be formed on that portions of the fastener tapes
which are located adjacent to the molded end stop members.
In this instance, however, since the rows of noupling ele-
ments and the end stop members are molded simultaneously,
such a reinforcing film attécning method as disclosed in
Japanese Patent Publication No. 63-40085 cannot be used with-
out substantial reconétruction. Instead, another reinforcing;

film-attaching technique which can be exclusively used in

. combination with the above-mentioned fastener chain manufac-
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further has cavities for formng reinforcing fifns,_and the end stop
menbers and the reinforcing filmlayers are nol ded sinultaneously. The thus
-nmol ded reinforcing filnms are, how ever, relatively thick, and a synthetic
-resin material tends to flowinto the material of the fastener tapes, thus
maki ng the stringer tapes inflexible. The inflexible fastener tapes having
relatively thick reinforcing filmlayers will cause various problenms when
subj ect ed t Bnzingypethpd shopld des devel apedn at Toravnidhthibts daffheploper ati on.
SUMMARY OF THE | NVENTION It is accordingly a general object of the present
i nvention t &Y ovdr Bavebaaiconsidensdobhatrmddisbenat &@ ®he rravisips ifor art. A
mor e specific gbject of the present invention is to provide a nethod which
i s capabl e BEE8t ePAicitoPymepbars . the maldgdafiningathe 2 lemeptngit udi nal Iy
spaced slidg fasten- er, -chaips_ each_havin air_ of . rows of, coupling
el ement s of‘?%r“l}é‘!}i F%%Iltljé’ﬁg??fy dhe S"%‘aﬁtr"PGg‘eg ‘gﬁﬁ"gﬂrﬁl%t@ﬁﬁé‘?ﬂ stop nem
bers nol ded q} kgngr | on Etudi al _edges of.af ai.r OE.?onti- nyous fastener
tapes with Pgieho ??i‘iﬁ’fgl ieg Aralyr &P 08 LHnS 808 i ne
i nvention i - rQvi de efflicient ne odycin slide
fast ener fr-%?ﬁlt tgps'ﬁ?@e&isag?%%z‘re Eﬁﬁ?%or@nﬁsﬁgrpa%%BSﬁ %% §°g%§"r tion- ing
means for the- gﬂgﬂk o] : 0 p senbly to
the first an ‘§§%§§ pin neH%é?@éogggﬂggg%iﬁﬁgﬁﬁg@bg§9%%?%%d @?ﬁp assenbly.
" ever, relatively thick, and a synthetic resin material tends
to flow into the material of the fastener tapes, thus making
the stringer tapes inflexible. The inflexible fastener tapes
- having relatively thick reinforcing film layers will cause
varidus'problems when subjected to a subsequent processing
operation such as sewing operation.
. SUMMARY OF THE INVENTION
It is accordingly a general object of the pfesent
invention to overcome all the problems associated with the
" prior art.
. A more specific object of the present invention is
" to provide a method which is capable of continuousiy manu-
facturing a plurality of longitudinally spaced slide fasten-
er chains each having a pair of rows of coupling elements of
a desired length and a pair of separable bottom end stop mem-
bers molded on inner.lqngitudiﬁal edges of a pair of'conti-
nuous fastener tapes with high positional accuracy.

Another object of the pfesent invention is to

“This Sheet Has Been Replaced:

iR




haad)

A further object of the present invention is to provide an apparatus for
applying the slide fastener chain manufacturing nethod. In one aspect the
present invention provides a nmethod of manufacturing a fastener- chain
including a pair of rows of coupling elenents-and a pair of separable
bott om end stop nenbers nol ded on a pair of continuous fastener tapes,
respectively, the nethod conprising the steps of intermttently advancing a
pair of compronide sar a§f baksntt measodabgngcsudoaad padlideafastdnierg a pair of
reinforcing filns to a pair of separable-bottom end-stop-nenber-nolding
portions offrohetiestldderfasteasyr rasiacby veding supattawfi al positiont+t aneously
with the reinforcing-filmattaching step (b), formng a pair of positioning
hol es at aipsgi reais prcdeheratitacments of i arbpxo et Acsenarabbe datgoni | ns, '
respectively. The nmethod further conprises the steps of positioning :
| ongi t udi n&topoRssaRd Yoto e fispleandveesanst pAB MeRheES QF thisePand rel ati ve

bair of rokablf CRRH RE T OReRPSEHA o palr of separable end stop parte on
Lhe astener { apes, VLI iTOIP ok one, B LA ShIGHCBIPRE e o e o
cPhar At i SRS 00 JLREt RES: siethE Tlé \ABALFRUARRF R BT
%23 Igegefgkﬁpggégﬂﬁgérﬁéggxﬁ length of travel of the fa§tener.tapes bei ng
In one aspect the present invention provides a

method of ménufacturing a fastener chaiﬁ including a ﬁair of

‘rows of coupling elements and a pair of separable bottom end

stop members molded on a pair of continuous faspener tapés;

respeétively, the method comprising the steps of interﬁittently'

advancing a pair of continuous fastener tapes alohg a feed

path, attaching a pair 6f reinforcing films to a pair of |

separable-bottom- énd-stop-member-molding portions of the

fastener tapes,respectively, §ubstantia11y simultaneously with

the reinforcing-film~attachiné step (b), forming a pair of

pqsitiohing holes at a pair of predetermined positions on'the_

reinforcing films, respectively. The method furthef comprises

the steps of positioning longitudinal portions of the respective

fastener tapes within and relative to a mold using the positidn-

ing holes,. and finally injection-molding a pair of rows of

coupling elements and a pair of separable end stop parts on

the fastener tapes within the mold.
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of separabl e- bott om end- st op- nenber - nol di ng portions of .the respective
fastener tapes, attaching neans di sposed downstream of the neasuring neans
for attaching a pair of reinforcing films to the : o
separ abl e- bot t om end- st op- menber - nol di ng portions of the fastener tapes,
respectively, and piercing neans di sposed downstream of the neasuring neans
and operatively interlocked with the attaching neans for formng a pair of

posi ti-oni ng hol es B ahokRéF Xpeltedfl GhTLRLLLP PYolides adNaphera-ei nf or ci ng
films, respectively. The apparatus further conprises a nolding unit

di sposed dowsstfoeaappifyitfetin alethsd s engimedl innelath g ahgair of _
positioning pins receivable in.the positioning holes, respectively, of the
fastener tapparabuposimprosingfged utkaial fporinteraiotently adegradingve fastener
tapes within and relative to the nolding unit, the nolding unit being

oper abl e t @ paid of peintinfousofasbénanuppesg bingrenfeedpdth, prdasuof
separabl e bottom end stop nenbers on the |ongitudinal portions of the slide
fastener t afigs MeaBpekispoeed imnlbectrend prthefors messucing at tengling t he
operation of_the feed means, attaching means, piercing nmeans and nol di ng
uni t accor dfngravel mfothatfantener gtapese bedog fiedntordetesadne agaisans. In
order to produce a slide fastener with a separa- ble bottom.end stop

assenbly frfmseRarabieract iatandrstornnenkarueldingcponiionseotefod descri bed
cbove. The SSaliLrRlng eles ohot e Lashohera LaReg, oAl fhan iUt 0 o8
transver se,l of fthgnﬂléﬂﬁ%riné Oﬂecgntsugi)p aalxttea%ﬂ%g Oa];' ptag?‘ 5@ 3 ee;(r:l io¥§ing_

-films to the separable—bottom—end-stop—meﬁber-molding portidns'

of the fastener tapes, respectively, and piercing means disposed

downstream of the meaéuriﬁg means and operative}y interlocked |

with the attaching means for forming a pair of positioning

holes at a pair bf predetermined positions on the reinforcing

films, respectively. The apparatué further cbmprises a molding

unit disposed downstreanm of the piercing means and including a

pair of positibning pins receivable in the positioning holes,

respectively, of the.fastenerltapés to_positibn longitudinal

po;tions-of the respective.faStener tapes within and relative

to the,mdlding unit,_the.holding unit being_operable to mold

a paif of rows of coupling elements ahd a pair of separable.

bottom end stop members on the longitudinal portions of the

slide fastener tapes'respectively, énd control means for con-

trolling the operation of the feed means, attaching means,

piercing means and molding unit according to information

i
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fastener tapes. The cutout portions, at which line the fastener tapes with
the reinforcing filns are cut, are used for attaching a box of the
separabl e bottom end stop assenbly. The above and ot her objects, features
and advant ages of the present invention will becone manifest to those
versed in the art upon nmaking reference to the detail ed description and the

accorrpan-yil%q:ew%gtﬁ,oﬁf tgéaﬁg%g?iljf&ﬂ?ein%h. a preferred structural enbodi nent

i ncorporating the princi- 0 fesent invention is shown by way of

illustra- tive -exg{rlerHES ?r?@fx&?ra ‘é‘l&{i]e bﬁ&%ﬁ%{”im gf qua?rag_cess which is .

achieved for formng a slid astener chain including a p of rows of

coupl i ng &}1a"8Bt forPfend 'Qt@ﬂ%tsgemnegfbﬁnaw ANdedr SRR DL ROt t oM end stop.

assenbly by neans of the apparatus the present 1 nvention. feed rollers

are drivemanifadvanee byhend aRtROEddsRPEBed AHIVR] thAlposh 8Bonilde | ength of
travel "of the fastener tapes is neasured by the first nmeasuring neans so

that whentidles of ltheTEastémst ltapes Hsobatt By )lutobut o fa@stenmsrmt apes is
equal to a predeterm ned nolding length, rotation of the feed rollers is

stopped viapalie ebrsubsktantidlly\leshdped teesut poreisnsrextehdinged,
reinforcing-film attachnent portions of the respective fastener tapes are.
| ocat ed i ntrialnsveeseiiyofromginnerniengitodingl nelges. off hehe respecttwer ed pi eces
of reinforcing filns of a predeterm ned |length are placed respectively over
and under fids¢enesttapes.t {fles cahdut portions, at which line the fastener
tapeé_with the reinforcing films are cut, are used for attaching
a box of the separable bottdm end stop assembly.
The above and other objects, features and advantages
of the présent invention will become manifest'to those
versed in the art upon making reference to the detailed
description and the accompanying.éheets~of drawings in which
a preferred Structurél embodimen; incorpbréting the princi-
ples of the present invention is shown by way of.illustra-
‘tive example. .
Hereinafter will be described of a process which is
achieved for forming a slide fastener chaiﬁ_including a pair"
of rows of cqupliﬁg eleﬁents of a predetetminednlength énd a
separable bottom end stop assembly by means of the apparatus
of the present.invéntion. |
feed rollers are driven to advance the fastener tapes.

During that time, the.léngth of travel of the fastener tapes

is measured by the first measuring means so that when the

This Sheet Has Been Replaced . |
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subsequently fused to the front and back surfaces of the fastener tapes
w th beaded edges of the fastener tapes wapped in the reinforcing fil ns.
Simul taneous with this fusing, the piercing neans is activated to forma
pair of positioning holes at predeterm ned positions on the respective
reinforcing-filmattachnent portions. After a predeterm ned tension is

d - g desi nb f [ I
ool ded on i RRETUREL ARGRE o Pandl oi?'tt%%&a%ﬁsv%%eq%pe%ﬁv‘%.éq&%l?aé”‘;’ilhé ?{Em,
. o : b : q : ¢
of the rbwe 3orteisePiEnd RETANGE FleRe PR 3150 B 158 REATEHS TG ©
removed fro%tmdﬁghd‘,@g\c{h@t C&P&ogagﬁi{i me, the nold surfaces of the nold
e

are set in a position as to only neé’ the coupling-el enent-formng

cavities. Then, thenpnogRS¥eed rBINREECLMY istBpPed) irde Eéﬁéﬁ%ﬂ' ai n of the
desired | ength and havi ng nenbers of a seé%rg Ie’botpon1en g%gﬁ assenbly

i s conpl et edttéshmearepdrt tionkhef fidiee respeddivegf SEEHIRAC Bapss iatieEéd ARyl di ng
operation. Thus a plurality of slide fastener chains each having a pair of

rows of couphitie eetnfortcingf filprazdatking mednsendifengntvé delveséd pi n nenber
and a second pin nenber can be manufactured continuously one at a tine.:
Wien t he appiectsusfofeinforpingefilmsnufnd ipredesermigrdt dempiubaet ure fast ener
chains with separable end stops, a pair of positioning holes aré forned at
pr edet er mi npliagaskirespéchivedy ovmr redpenidrvéheef aft@ner ntagdd andt t achment
portions of the fastener tapes. The positioning holes are used to position
separ abl e- boubsaguentl ¥ tinsedebd ciherfrantgndobackrsurfaces of the

fastener tapes with beaded edges of the fastener tapes
wrapped in the reinforcing films. Simultaneous with this
fusing, the piercing means is activated to form a pair of.
positioning holes at predetermined éoéitions on the respéctive
reinforéing-film-attachment portions.
After a predetermined tension is exerted on the fas;
tener tape, a desired number of coupling elemeﬁfs-are molded
. on inner longitudinal edges of the.fastenerﬂtapes. At the same
~time, a first pin member and a secéhd pin member are molded
adjacent'to one end of the rows of cduplihg.elements.' Subse-
quently, a molded product is removed from the mold and at the
same time, the mold surfaces oé the mold are sét in a position
as to only define the coupling-element—forming cavities.
Then, the process of manufactﬁring a slide fastener
chain of the desired length and having members of a separable

bottom end stop assembly is completed, by repeatihg the fore-
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~of the nolding unit It is to be noted that the positioning holes not only
has a positioning function but also has a function to secure the easiness
of work in a box attaching process achieved to attached a box to the first
~pin nenber and the second pin nmenber. The runner portion and the |like are
renmoved fromthe chain before attaching a box. Then, two rows of coupling
el ements on the fastener tapes, now devoid of the runner portion, are.

i nt er engageingpeguendn @it hejraticouyildingoopéraigonel efterst aephagiligymeans.

The coupling-el enent engagi ng neans nay be an engagi ng device having the
same cons®¥ lidgniasteneraphaing gachdraviios afpairspf deowsasferetpldngder. Wen
- passed thrﬂﬁgh t he_non- |IIustrated en agi ng device, the rows of coupling

ele- nent Slggentseofd drgdeterningd tenath and afjastpinmgerber anden 12
t he second g Q#nenber hel d | abut nt mn h t he cou L#n el enent, | ocat ed
next to tHEM ??“pW?WQ%Enﬁ%ﬂ eaganuiactyr ??ﬂ¥¥“§PH fig2tid HMGr e

di spl d th d I f th f I I ts b
2 drstance cqual PBEE eCRaRrAteR ok ihe B ey §%§€§€I°é‘gg§2‘r‘ﬁler‘%f “the

(9101 0108 AR RERLIP TR USS. Hrd OBt ReepZ Ll It L
et Ty S e O 1 AR S, o e,
port'ons-E&oﬁé"%nf@ﬁﬁ‘?@Ebe&€5V§5rg¥nfg¥yfﬁg—f11m—attachment portions

of the fastener tapes. The positioning holes are uSed to

p051t10n separable—bottom-end—stop-member-mo1d1ng portions

of the molding unit

It is to be noted that the positioning holes not only

has a positioning functioﬁ but also has a function to secure

‘the easiness of wofk in a box attaching process achieved to

attached a box.té the first pin member and the second pin

member.

‘The runner portion and the like are removed frdﬁ the

chain before attaching a box. Theh, two rows of coupling

elements on the fastener tapes, now devoid of the runner

portion, are interengaged by paséing them_throngh a coupling-

élement quaging means. The coupling-element engaging means

may be an engaging device haviqg the same construction as a tape

guide portion of a slide fastener slider. When passed through

“the non-illustrated engaging device, thé_rows of coupling ele-

ments of the molded fastener chain are engaged together, with

\\\
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o! a cutting device so that a pair of substantially U shaped cutout

portions is formed in the fastener tapes, respectively. OMng to the
presence of the U shaped cutout portions, the box can be readily inserted

in the elenent-free space portion, and the box can, therefore, be attached
snoothly and reliably to the first . pin nenber and the second pin nenber. As
under- stood fromthe foregoi ng description, the positioning hol es doubles
in functi dheaseqwdi pinMenerohelt o akut@entneith phei coupldmeonlenants ast ener
tapes where a fjrst pintgﬁn?er and a second pin nenbir are to be nol ded,

and as refl@FRHEL NEEFekO 1 BES% giAamemheror Ahe WeSHApedMeut out portions to

DESOR! P BRI R TR DRR AR s Laced i1 andoranmalel B, wi i

' far . ' i_Ng. [ f
Bopar at us SPoPhE SRPen s P Lafin teobrf 1 s bR BHRRL ORR L R O
separ abl ¢ hepinmpangn st 9B ASERIDldieH1 AcaRR Y Hi HRepREAaGR! | nvent] on:

FIG 2 is a perspective view show ng a reinforcing m at't 2chi ng mechani sm

of the appaigs Usth%pﬁbé)ﬁﬁdn?ném eisnﬁnéﬂé)%iﬁlz&cif%gi 81 P/ erihi el

crpss-seetlone1 view showi ng~a ultrasonic welder formng one part of t he
reinforci Bg1§idtaggetad iy @nBeE NS i S affe! Sovd hedatis alater@ps- secti onal

vi ew showi ng”a heat fusi'ng device formng the other part of the reinforcing
alignment with each other.

Then,.portions of the respective reinforcing films
extending between the positioning holes are cut out together
with the corresponding portions of the fastener tapes by means
of a cutting device so fhat a_peir of substantially U;shaped
cutout portions is formed in the fastener tapes, respectively.
Owing to the presence of the U-shaped cufout portions, the box
-can be readily inserted in the element-free space portion, |
and the box can, therefore, be attached smoothly and reliably
to the first pin member and the second pin member. As under-
stood from ehe foregoing deseription, the positioning holes

~doubles in function as positioning holes to determine a posi-
‘tion on.the.fastener tapes vhere a first pin member end a
second pin member are to be molded, and as reference holes for
the formation of the U-shaped cutout portions to secure the
desired easiness of_work when the box is attached.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a diagrammatical side view, with parts
| hmers
heet Has Been Replaced - e
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"'
filmattaching device; FIG 5 is a fragnentary plan view show ng a pair of
continuous slide fastener tapes each having reinforcing tapes attached
thereto; FIG 6 is a plan view show ng the nolding surface of a nold used
in one enbodi nent of the present invention; FIG 7 is an enlarged
cross-sectional view taken along lines X - Xin FIG 6; FIG 8 is a
di agrammatical plan view of a gate cutoff roller used to renpve a runner
porti on anbrekene apay tiasn§12F i .asheinegd thei 8eneradt erstragsion ofic 9 is a
fragmentary plan view of a sljde fas- er with rows, of .coupling el ements

te
and nmenber &N APPAratuy £oXepaR HHIUQUSH tmﬂﬂpgﬁﬁtgﬁ%ﬂﬁ assbifn fash in a

ndi ti [ ust af h | of d 4 ;, FIG 10
o 'a 1 agrelul FAbRCRPRAFBRIS RANCAB SPLIACAE TERTBorS RIS s box

attached t, first. pin hber to conplete a separable bottom end stop
assenbly ;ﬂg% IEP&PthWFg%59$man view of a slide fastener produced as a

| nvent | on. DETAI LEDDEQ0HE PR SREC ] Yo, S AR e BE T  ont i on

Wi 11 now by iesivehbRthd elfl@idy of! fhe hopiPueud ipptsarral chggstruction of

an appar at us ma cturrng a slide fastener cChaln having nenbers of a
separ abl e befdritiognd stop assenbly (a K ' '

' FIG. 3 is a vertical cross-sectional view showing a
ultrasonic welder fqrming_one part of ;he reinforcing film
attaching mechanism; : |

FIG. & is a vertical cross—sectional view showing a
heat fpsing device forming the other part of the reinforcing
film attaching device; . |

o FIG. 5 ié a fragmentary plan view'showing a pair of
continuous slide fastener tapes each having reinforcing tapes
.attachéd thereto; |
| FIG. 6 is a plan view showing the molding surface
of a moid used in one embodiment of the present invention;

FIG. 7 is an gnlarged'Cross—Sectional view taken
along 1ines X - X in FIG. 6; | o

FIG. 8 is a diagrammatical plén view of a gate
cutoff rollef used to remove a ruﬁnér portion and gate
portions from a molded slide faétener chaing . |

FIG. 9 is a fraémentafy plan view of a siide_fas-

tener with rows of coupling elements and members of a

’ .
: “This Sheet Has Been Replaced -
)

A

13



First pin nmenber and a seconde pin nenber ) according to the present

¥ nvention. The apparatus generally includes a feed neans or unit 2 for
intermttently advancing a pair of conti- nuous fastener tapes 1 along a
. feed path (hereinafter referred to as "tape feed path"), a neasuring neans
~or unit 3-1 disposed in the feed tape path for neasuring the | ength of
travel of the fastener tapes 1 being advanced to determ né reinforcing-

fil m attacssparebperbatana ¢ndletopcassendlyephowbia- otarsiitaan- Bisdp-

menber - nol di ng portions) of the respective fastener tapes 1, a reinforcing
film attacHit®y hearcenovalngf thedrypisedndoddis POAFLOAS he neasuring unit
3-1 for attaching a pair of reinforcing filns to tpe correspondi ng

reinforcing-film FI le%?&?Cﬁ#éﬂ‘FZ‘H@FM Bhan o‘flel“hﬁ PEdite Aef :tdé"pe_s 1,3 (il ' |
T A i R R ok R g, ]

The a0 7 Pl e Rk, £ R Bt e B el £ LT o] ot £ aam
of - the piercing U”ﬂ‘fcb.gtlzlois rg)l?qgﬁgvfevpg.%raoél(f&“@ag eﬁ&“B#&%eﬁl ements and

a pair of separable om en op nenbers (a first pin er and a
second pi n,drgmigendy ) ts S8CrtrORhESS SR and al ong
itnner | ong‘}tug?na ?Jgggégﬁ(ﬂ‘gkﬁggtlelﬁgﬁt apes 1, t ee‘{né% g?ﬁgg unit 7

iincl udi ng & RAS presntIiAPaNS o, Conposed of a pair of positioning pins
eceivable in the corresponding positioning holes to position the fastener
tiapes 1 within the nol ding WETAILED DBSCRIPTION. _

[¢]

—_—

‘An illustrated embodiment of this ihvention will now

be described in detail. FIG. 1 shows the general construction

of an apparatus for manufacturing a slide fastener chain

having members of a separable bottom_énd stop assembly (a

first pin member and a seconde pin member ) according to the
presént invention. .The apparatus generally includes a feed
means or unit 2 for intermittently advancing a pair of conti-
nuous fastenér tapes 1 along a feed path (hereinafter refefred
to as "tape feed path"), a ﬁeasuring means or unit 3-1 disposed
in the feed tape path for measuring the length of travel of- |
“the fastgner tapes 1 being advanced to determine reinforcing-
film-attachment portions (identical to separable-bottom-end-stop-
membér-molding portions) of the respective fasfener tapes

1, a reinforcing film attaching means or unit 4 disposed

downstream of the measuring unit 3-1 for attaching a pair of

reinforcing films to the corresponding reinforcing-film-

" This:Sheet Has Been Replaced - -
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!control unit 8 for controlling the operation of the feed unit 2,
-reinforcing filmattaching unit 4, piercing unit 5 and nolding unit 7
according to information received fromthe nmeasuring unit 3-1." In the
~il'lustrated enbodi ment, the feed unit 2 is conposed of a pair of first feed
‘rollers 2-1 and a pair of second feed rollers 2-2. The measuring unit 3-1
~applies an encoder. Additional to the nmeasuring unit 3-1, a second
‘measuring HotdchhedtCpomisnd 6f the PACQIRYT tapéd 9Q RrPMdrdgdg The first feed
rollers 2-1 are disposed adjacent to and downstream of the piercing unit 5.
‘The secondméared] orolhet $ dispéised domistrbampos echeadieaseriingt @anaépd downst ream
‘of the molding unit 7. A tape clanping device 9 and a tape pull back device
10 are di spokemidbeperativelly frtestiotieat wichl the r@infandingh€is®cond measuring
unit 3-2 in the order named as viewed fromthe upstream side of the tape
feed pat h. attrchiggeusitdpfoy fowiog @ padd oficPasisdoping hadks dewi ce 10
jointly forma reverse feed neans for feeding the fastener tapes 1 in a
reverse di peRdiroRippredeterginediiposibien onhehe diain§ereing £ilms at t achi ng unit
4 may apply the sane as the reinforcing filmattaching unit disclosed in
Japanese ?@ﬁcéﬁgﬁ(eé’t mehdieg 093141)G%§P6P9@i4ﬂ3’§|5§1’%@§(9fi bed. As generally
shown in FIG 2, the reiinforcing filmattaching unit 4 is generally
¢onst r uct S RIFTELAS "<’5’1;§agrE %‘\%ﬁi%’?g L RBEY %%5@88 b ROURLLR t apes of

el ing, film31l s interm ntly. f Ln I r i on r pendi cul ar
tei nforci ng, L 1 4s ! termttent Yid %gtltpmaen%l Sggélm%mbglgspe dicular to

the tape ements a pair of separa

% (a firét pin member and a second pih member) of a separable

b bottqm end stop assembly on and along inner longitudinal
edges of the fastener tapes 1, the molding unit 7 including

a_positioning means 6 composed of a pair of positioning pins
receivable in the correspoﬁding positiohing holes_to.posiiion
"\ the fastener tapes 1 within the mélding unit 7, and a
‘ control unit 8 for contrqlling thé operation of the feed
unit 2,-reinforéing film attaching unit 4, piéfcing unit 5
. and molding unit 7 acéording to information‘received f;ém
the measuring unit 3-1. | |
In the illustrated embodiment,,the feed unit 2 is
_3 o composed of a.paif of first_feed rollers 2-1 and a pair of
: second feéd rollers 2-2. The ﬁeasuring unit 3—1 applies an
; encoder. :Addiﬁional to the measuring unit 3-1, a second
measuring unit 3-2 composed of an éncoder is also-provided._
The:first feed rollers 2-1 are disposed adjacent'to and

downstream of the piercing unit 5. 'Thé secénd feed rollers .

\
. . T ——————
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!r;;d path. A cutter 12 is disposed in a feed path of the reinforcing film
‘tapes 11 and | ocated one side of the .tape feed path. Wien the reinforcing
filmtapes 11 are advanced by a predeterm ned di stance, the cutter 12 is
driven to sever or cut off a pair of upper and | ower pieces of reinforc-
ing film11 fromthe continuous reinforcing filmtapes 11. A gripper 13 is
di sposed on the opposite side of the tape feed path in alignment with the.
feed path &2t hee rddispbsediatgjatentnticapad ddwnstreagrofppbe ddldingr eci procal |y
novabl e toward and away fromthe severed reinforcing filmpieces 11 across
17 the tapanised. pad hape glanpingealevicat 9 candk aotapecpuldbpelctdevdceelthf or ci ng
filmpieces 11 and then transfer the reinforcing filmpieces 11 to a
position i Rrghdispased betwgesr Ehafimstnfeedded lers| 3o eadpehe iseepyd over and
under the fastener tapes_11 at rest. ‘A ultrasoni.c we] ding device or wel der
4-1 whi ch COSASETINR d8ipndrdf thy arder 8anadh s K4eYed AFraftHhing unit 4 is
di sposed on a,positi.qn correspondi in position_to o
reinf or ci ngPPF ?ﬁ"éﬁ@@hﬂgr&hepg??? ' doPa'lah'e_ &bgp‘é@?q FeaPBWGner tapes 1 at
rest. The ul i.C der 4-1 js.¢C osed a ultrasonic horn 4-1a and
an anvi ;d%i{f‘%;ﬁf aﬂ?ﬁ%ﬁ?@?u&?@é’afgnﬁ% Cecﬁgségybtcltyi BE? &hapes shown in
FIG 3. Th ' lsC = | t he iy 4= operate to cut the
upper and ?83%%??% o?%ﬁi%f Fl%egﬁlgéegf%?ﬁ\éﬁgﬁr(l:%ﬁ%rgap {r{grat i ons and fuse

ﬁhen1to | NReGel SN Yitredt 1 b?dQESfEQﬁ%iafétéHcéihe fastener tapes 1, so that

-Qhe beaded i nner .
: The reinforcing film attaching unit 4 may apply the

.;i , Same as the reinforcing film'attaching unit disclosed in Japanese

Patent Pﬂblication No. 63-50085 previously deséribed. ‘As |

generally shown in FIG. 2, the feinforcing film attaéhing

unit h'is generally constructéd such that a pair of verti-

cally spaced continuous tapes of reinforqing film 11 is

intérmittently fed in a direction perpendicular to the tape

- feed path. A cutter 12 is disposed in a feed path of the

reinforcing film tapes 11 and located one side of the tape

P | feed path. When the reinforcihg film tapes 11 are advanced
by_a predetermined distance, the cutter 12 is driven to

b sever or cut off a pair of upper and lower pieces of reinforc-

ing film 11 from the coﬁtinuoﬁs reinforcing film tapes 11.

A gripper 13 is disposed on the opposite side of the tape

feed path in alignment ﬁith the feed path of the reinforcing

film tapes 11. The gripper 13 is reciprocally movable toward

‘and away from the severed reinforcing film pieces 11 across

. . This Sheet Has Been Replaced |
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‘I ongi tudi nal edges 1-1 wapped or enbraced with the upper and | ower
reinforcing filmpieces 11. A heat fusing device 4-2 which constitutes the
other part of the reinforc- ing filmattaching unit 4 is disposed adjacent
to and down- streamof the ultrasonic welder 4-1. The heat fusing device
4-2 is conposed of a pair of upper and |lower die plates 4-2a, 4-2a each
provided with a heater (not shown). As shown:in FIG 4, the die plates
4-2a, 4-2a dhe gapedicedopathl aghiptther fbgnt endist abl theacespedigeneans ( not
shown) ' 18 so as to grip therebetween unfused portions of the reinforc-
ing film pi eedafoncing fﬂﬁ@e?l&?@m 1b ande thestaipastenpeie reinfondisg
illustrated enbodinent, the ultrasonic horn 4-1la has on its downwardly

faci ng frontfidfl Pigees; 13| 9 A iRopibioniins vhich e Eeinforgips fidmp has on

its upwardly [facing front surfagce a pluralict f holes (shown in FIG 3 but

‘not desig- rH%EEF ?%c%ﬁﬁ:Fﬁﬁp%ﬁtlﬁﬁéyci%qreéﬁ%n 4%5 ﬁﬁﬁsg%éfeﬁ?rtqﬂ?eﬁltrasonic

horn 4-1a fq&e% rmng a plurality of pinholes 1-2 in the fastener tapes 1
a

near the be i hfd * | ongi tudi nal edges 1-1, as shown in FIGS. 3, 4 and 5.
When a first pin ne r 0. I &P | e bottom end
‘stop assenbly are ﬁgﬁﬁgaggﬁmﬁh§%§§§%§@Fﬂ&ggﬁggﬁgﬁéﬁgﬁiﬁeghigﬁn a manner
descri bed |z : t tic, resi i f ls e pinhol es
1+ 2 and in;ggﬁgFﬂgug%%ﬁﬁgtéxﬁ%?ggFgﬁé&§%88gggﬁ%f?é%eéé%§§PPﬁéﬁ€ho the first
a

d second pj 1 gTEEBSA' Bn 4 gt c 26 AbrkBfori iy LR S cI8RT E5PONTI NG

reinforcing-film-attachment portions of the respective

* fastener tapes 1 at rest. The'ultrasonic welder 4-1 is

composed of a ultrasonic horn 4-la and an anvil 4-1b that

are constructed_to have cross-sectional shapes §hown in FIG.
3. The ultrasonic horn.A—la and the anvil 4-1b cooperate to-
cut the upper and lower reinforcing film piecces at their
central poftions-aﬁd fuse them to inner longitudinal edge
portions of the fastener tapés 1, so that the beaded inner
longituﬁinél edges 1-1 wrapﬁed or embraced with the upper
and lower reinforcing film.piéces 11. A heat fusing

‘ device 4-2 which constitutes the other part of the reinforc-
ing film attathihg unit 4 i§ disposéd adjacént to aﬁd down-

stream of the ultrasonic welder 4-1. The heat fusing

device 4-2 is compbsed of a péir of upper and lover die

plates 4-2a, Af2a each provided with a heater (not shown).

i

i . |

i As shown in FIG. 4, the die plates 4-2a, 4-2a are driven

j toward each other by a suitable actuating means (not shown)
i _ )

l
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uewtener tapes 1. The piercing unit 5, which is disposed adjacent to and
downstream of the fusing device 4-2 for formng a pair of positioning holes
‘16a, 16b in the fastener tapes 1, respectively, is the nost inportant
.structural part of the present invention. The piercing unit 5 is disposed
rabove a position where predeterm ned positions on the reinforcing films 11
-are disposed while the fastener tapes 1 are at rest. The piercing unit 5 is
‘conposed 0f°a3Hd@y 85l Wexpbetveen wnfusedportienm ofythe giginipre act uat or
'such as an_air_cylinder &not shown) and vertically reciprocating in

[

“synchr oni si&i tiH™ REesasiligand fuse ghem tonghg tAsteged tARSSoded bel ow t he

t f eed pat ti.call N d with,th i.ergi it body 5-1. Th
'-;'p?g(raci ﬁg uﬁﬁtgbeggglég ra'ﬁ% Sﬁbﬁ@gﬁﬁdeﬁ%b‘#ﬁg%gl %[) %)n ol'lfj'qbi er gi %g puncheg
5-3 (FIG /g ' ' ile; ' -2 h i

fop gurfacég%h%\ézlggo °‘ﬁ%‘§g§iﬂo cq?%o&%@ﬁ%@é&%g gflh?ﬁleﬂlgg? espoﬁéi Ing e

pi ercing pﬁgﬁ.@eﬁ; 5&?(11:? Rier S%?ieli g;%?%&é io%”i@ﬁte : ?&%f‘ﬁfga@&gwgfgg& unit S

i.e., the"body B8-1 and the ~and the 2 can be
adj usted b X : I r Ny n b0 the .
J ¥urffle & %ﬁplﬁilﬁg Selro186 Fé’ﬁdﬁlc?ﬂ TR G Qgt ifgﬁf"@%ﬂ

|l ustrated embodi positioning holes 16a an fornmed in the
especti venphasd PReEepBRRS of fiftd %%ré&‘ﬁoﬂdi'n%!(?fﬁé; 18f of hend Qi1RFQs&HRg fil ne

11 are stag- gered or displaced in the Iongitudinal direction of the
flastener tgeges 4l-18yfér Horh@Ng S Plurhli®y dfPpifolesofi-gam the
fastener tapés 1 neaf the beaded inner longitudinal edges
1~1, as shown in FIGS. 3, &4 and 5. When a first pin member
'*P' and a second piﬂ member 6f a separabie bdttom end stop assembly
are molded on the'respectivé fastener tapes 1 in a manner |
described later, a~molteﬁ éynthetic resin material flows into
the pinholes 1-2 and integrally connects integrate uﬁper and
- lower portions of the first and second pin members to firmly
attach the pins to the corresponding
fastener tapes 1.
o The piercing unit 5, whiéh is disposed adjacent to
| and downstream of the fusihg device 4-2 for forming a péir_
“ of positioning holes 16a, 16b in_the fastener tapes 1,
respeétively, is the most important structural part of the
prgsent invention. ' The piercing unit 5 is diéposed above a
,position where predetermined positions on the reinforcing

fiims 11 are disposed while the fastener tapes 1 are at

rést. The piercing unit 5 is composed of a body 5-1 adapted

. This Sheet Has Been Replaced | - .
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coupling elenent, as shown in FIG 5. Mre particu- larly, the positioning
~hol e 16b forned at side of the first pin menber 25 is closer to an end of
the correspondi ng coupling el ement row by one coupling-element pitch p than
the positioning hole 16a forned on the second pin nenber 26 side, as shown
in FIG 9. The first feed rollers 2-1, which are disposed adjacent to and
downstream of the piercing unit 5 are ~ 20 |ntern1ttentl¥ driven by the

i nstructi on® Q?pﬁﬁ‘é@ fayorn switabdat aGHUagATt SucthaSean Ak K¥LIAASY from t he
measuring u 1. The control unit 8 stores therein wvarious Hﬁfns of data

[
about produ@‘?qtoﬁh%'h} r%ld Vén'@f?ad%Yt’F&CJ{PEHQ?W“&&"OW’E‘H}%’M%% y of

producti on rder progductio fa t n chal avi arabl e
bot t om end @feb u&%ﬂ% Vce gszwép %sd:‘t?a a a n@%& Gﬁgpﬁ?@edures

Based I d t
31, second 1R 2aFh R, Yert '1§na %@C%??'E'%@E B Pl or )

' th trolg t
sechani s S0 1fe 35{“—‘1%0 3 paf ‘c%%t‘?%f’“%?%g‘?%%&?ﬁe teasuri ng uni
3-1 t _ f I
3 emonts L he ob Bl PR 5\5’%{ L o CIOE DR BaredBtebRliR) S0Pl 110

osi tion ordfdietbasi@itle tROGH AMBED hddqn' fté‘prﬁlsﬁﬁfiéé RBpadr &jfe L0 be.

ttached. The tape’clanping device 9 and the tape pul |l back device 10 are
i sposed dowsiss' ¢ast WhdwA® FERpEivEtofithe Sodresponding piercing

.n AT

punches 5-3. The relative position between the piercing

. unit 5 (i.e., the body 5-1 and the die 5-2) and the heat
* fusing device 4-2 Can be adjusted by,'for example, a bail

screw mechanism (not shown).

In the illustrated embodiment, the poéitioning
holes 16a and 16b formed in the respective fastener tapeé 1
across the thickness of the réinforcing films 11 are stag—.
gered or displaced in the longitudinal directioh of the
fastener tapes 1 by a distance equél to a pitch p of each
coupling element, as shown in FIG. 5. More particu-
lérly, the positioning hole 16b formed at side of the first
? pin member 25 is closer td an gnd of the cofresponding
coupling element row by one couplingQélement pitch p thah
the positioning hole 16a formed on the second pin member 26
side, as shown in FIG. 9. |
' The_first feed rollers 2-1, which are-disposed

ad jacent to and downstream of the piercing unit 5, are

i
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P

in the order nanmed as viewed fromthe.upstream side of the tape feed path.
These devices 9 and 10 cooperate to slight- |y pull the fastener tapes 1
back in a direction opposite.to the advancing direction to stretch or

t ensi on | ongitudi nal portions of the respective fastener tapes 1 positioned
within the nolding unit 7 while the rows of coupling elenents and the pin
menbers of a separable bottomend stop assenbly 21 are nolded in the
nol di'ng uniftérmithent hpdrdvambynghdemiareultions suppibed dfrom vestically
reci procating presser nenber 9-1 di sposed above the tape feed path and a
gui de rol | epntral dnipdds ddsbed | awthhedprefsen tearimeasring anigul-€li.ng t her eon
the under surfaces of the fastener tapes 1. The tape pull- back device 10
i s conposedh®fcoptsal | WHdk Bbatores thexeimnaanious disrerefeldatacr oss the upper

"surfaces of the fastener tapes 1, and a cxlinder actuator 10-2 for

i
3
i

|

tvertical | y2PRts ProgustiRp cABLIRN,| BHek asait

eolangthheCPiRtertoBes eed of the
f ast ener ta€e5.1 which is achieved by the ta cLanpigﬁfdevice 9 and the
tape pul | bEETGAY; oF Brpdystion andeokder ofy ProqyqldRBebfastenpst r eam porti on

f the fast 1 1yi .and th ' unit 3-1,

Cei nf or o ngf TISAY 0% eRST GRS CRCAAR GPRErCoRFRDLE » SRoPBI lidRyly, the

| th of | t he, f ast t 1 achi d by.th b t f d
codi no 1 <88 valE S RMEToF dochRRRarc. Bared @ vaY 108 SBERE The *"
f ast ener t ti.Qps | ' | the t S
i | back asid oI EERREg, nlf LA ReRRAER ST T BB nc bl e
romthe peasuring unit 3-2 and proximity switches (described later), the

* control unit 8 sends control signals to the various operat-

ing mechanisms according to a predetermined control program.

The méasuring unit 3-1 is used mainly for determining the
length of a pair of rows of couplihg eléments to-pé moldéd,
the length of an element-free space, and the pdsition on the
fastener tapes where the feinforcing films 11 are to be

- attached.

The tape clampihg device 9 and the tape pullback

device 10 are disposed downstream of the measuring unit 3-1

in the order named as viewed from the upstream side of the
tape feed path. These devices 9 énd 10 cooperate to slight-
ly pull the fastener tapes 1 bﬁck‘in a direction opposite to
the advancing direction to stretch or tension longitudinal
portions of the respective fastener tapes 1 positioned
within the molding unit 7 while the rows offcoﬁpling elements

and the pin members of a separable bottom end stop assembly
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“control unit 8. The second neasuring unit 3-2 is disposed between the tape
pul | back device 10 and the nolding unit 7 for neasuring the length of a
portion of the fastener tapes 1 fed in the nolding unit 7 each tinme when
two row of cou- pling elenments are to be nolded or when two rows of
coupling 22 elenments and two pin nmenbers of a separable bottom end stop
assenbly are to be nolded sinmultaneously. Wth this neasure- nent, the
| ength of aremmiodded pirndhet mgidieg @nis i7de Thettaper ctampimgwdeviceePar abl e
bottom end, stop assenbly ) can be control- |led precisely. Mre
parti cul ar}§ coppesed mf eouettivgléy erasipsoaatinehrpssenmaenbes. il a separabl e

- bottom end, stop assenbly are to be nol ded sinmultaneously, the neasurenment -
by the sechiPIsedsapoveythaitame feed pachi avd@ fAvdret FRklern8-%ositi oni ng

_holes 16a, ,16b in the reinforcing-filmattachnment portions (separable-

" end- st op- nﬁﬁ?é’ﬁganﬁ’%ﬁ% therpnessey fﬂﬁmqeﬁegrbsﬁ‘gn&“&a‘b?eélhfrﬁgi ng advanced

| Ehe ol o1 T Reh "SRt oF e b o Fobed 3 -0 T ooy ient "vo and.
Conat ruct | Wt SSFAEE T Apricpmpeedchs l BULISRGK RAF. 1T PRFERIING 1 551, 635
o1 compobdhogrr S5, A8EReq e bt A Rafee O 8 fFnER faoksl Yoo ot o”
renber 7-2; | Thg gg%%rﬁgp%&&é}&r 102 Bgyey fcrag'ﬂ?irf&i@égaglﬁg g_gteZs- 9o

:pnfigurateﬁ I N to I'ne cavities 20, unne
Li ke- the pullback bar 10-1. The reverse feed of the fastener

- tapes 1 which is achieved by the tape clamping deviée‘9 and
1 the tape pullback device 10 does not exert any influence on

an upstream portion of the fastener tapes 1 lying over and

| across-the measuring unit 3-1, reinforcing filﬁ attaching
unit 4 and pigfcing unit 5. Accordingly, the.length of
travel of the fastener tapes 1 achieved by the subsgquent
forward feeding is completel§ free from influence -of the
reverse feed of the fastener tapeé 1. Operation of the tape

clampiﬁg device 9 and the tape pullback device 10 is con-

*. . trolled accqrding to the instructions supplied from the
control unit 8.

The second meaéuring uﬁit 3-2 is'disposed between
the tape pullback device 10 and the molding unit ?:for
measuring the length of a portioﬁ of the fastener tapes 1
.fed in the molding unit 7 each time when two row oflCou-

pling elements are to be molded or when two rows of coupling
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wi se the nold disclosed in the above-nentioned British Patent, the nolds
include a pair of slide core 7-1a, 7-2a assenbled with the novable and
fixed nold menbers 7-1, 7-2, respectively, and slidably novable in a
direction perpendicular to the tape feed path. As shown in FIG 6, each of
the slide cores 23 7-1a, 7-2a (only the slide core 7-2a associated with
the fixed core 7-2 being shown) has a first half formed with two rows of
ol d caviti edepents 20d tee piml demgersowfl a nsepsirebiatot2om(Endsstdp and a nold
" cavity 20b aligned with one row of nmold cavities 20a for nolding a first
pi n nenber 25SeRbly sEgatahe meddedraimydtanepisdysenblth thig reasyre-cavity
20c aligned with the other row of cavities 20a for nolding a second pin
menber 26 ofMePke SiHdeABLR Aort Baddadd PEPERCasdefhl §,Sldde fagtansyities 20a,

20b, 20c being. ted with 12 b I It f t 22.
O 20 RIS Sl BB Shot2e Y S Skl Bl o
It 20 f _the, Ltch for. ml di | | I ts 24, th
o115 220 A MRS SRR el 1o
h 21 0, the first half dth 21 in th hal f
e et S P b, & eI o 08 BRS¢,

J oo v hea R R S SIS A S ALY 85 fid Sockid 31O
|0 0f L e Bagieil LMMEn on Cilfrid S0 Wi rhd dlascianh plee

I'd menber 1€31 P45 % the reinforcing-film-attachment portions (separable-

end-stop-member-molding portions) of the fastener tapes 1 being
advanced slightly overrun the position of the corresponding
positioning pins 6 of the molding unit 7. |
‘The molding unit 7 which is disposed adjacent to and
downsﬁfeam of the second heasuring unit 3-2 has substantially
" the samé construction as the molding unit disclosed_in British
Patent No. 1,551,635 described above. As shownlin FIGS. 6 and 7,
the molding unit 7 inciﬁdes a mold composed of an upper movablé
molﬂ_member 7-1 and a lower fixed mold member 7-2. The mold
' members 7-1, 7-2 héve confronting mold surfaces configurated in
*‘ symnetry to define cavities 20, a runner 21 and gatés 22. Like¥
wise the mold disclosed in the above-mentioned British Patent, the
molds include a pair of slide core 7-1a, 7-2a assembled with
the movable and fixed mold members 7-1, 7-2, respectively,
and slidably movable in a direction perpendicular td the _
:  tape feed path. As shown in FIG. 6, each of the slide.cores

-
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pair of positioning pins 17 projecting fromthe nold surface and o
respectively engageable with the positioning holes 16a, 16b in the fastener

. tapes 1, as shown in FIG 7, that the slide core 7-2a of the fixed nold
menber 7-2 has a pair of 24 pin-receiving blind holes 18 receptive of
the positioning pins 17, respectively, and that a pair of proximty
switches 19 are di sposed on the bottons of the pin-receiving holes 18,
respectivel y-1ds Si2awfonly the s¥idd kereosiza assogigvedswith ahe urged by a
pair of conpression coil springs 17a, respective- |y, to project downwardly
fromthe nofdxedirdoaec? el bdimgssham)chas ¥-fliasthIFEosnedatithf twon t he
proximty switches 19 are sent via the control unit 8 of FIG 1 to the tape
¢l anp- i ng devscrf godddcavidirap0pullbatdr dolding dupdingelesent$e
operation of these devices 8, 10. A feeler 23 (FIG 6) projects fromthe
mol d surf ac@%ofF¥the %i aedl avpP4d eamisy 20t adisaedosith enevikwclofi s al i gned

M th the runner 21 .and i >- diatel,y dowpnstream of the slide core 7-2a.
Fhough not _§‘ﬁg§\rﬁa"t1ﬁée§r0£g"glf8rn‘ﬂﬂ]dhﬁ§nﬁ irpt PRAMENDRE| € & Respondi ng i n
gosition to the si%io of the feeler 2? _ g fherein the feeler
A3. As shomﬁePﬁr‘?&—ﬁG Pttom epf; $LAP 535eB0LY « 28F; ALY FEREYN E0Ci n the runner
21 of th bl L d- neenb 7-1 f , t d f. T

prirol bar Syyere ek, T SEheriiy, S e R RS o Refnap i sesony o
i t abl tuat ) hust I t f_a ' f fr
hupling o Bilntsh g P YR LEhRbTR bl RBR'Stol afeiBiy "1 ©

the cavities 20a, 20b, 20c being connected with a runner 12

<.

for ,receivjn

| by a §1urality of gates 22. In a second half, each of the
* slide cores 7-1a, 7-2a is forméd with two rows of c_avitiés 20a
of the same pitch for molding coupling elements.ZA, the cavities
'20a being connected Qith a-:unner 21 by a plurality of gates 22.
The runner 21 in the.first half and the runner 21 in the second
half are symmetrical with each other about a central line and
" they are selectively aligned with a runner-21 of ﬁhe méld when
the slide cores 7-la, 7-1b are shifted iﬁ position relative
to the.ccrresponding mdld member 7-1, 7-2. . | _
- ‘+. | The mold of the present invention differs from.the
mold disclosed in. the above—mentioned British-patent-in that
the slide core 7-la of the m0§ab1e mold member 7-1 has a
pair of_pbéitioning pins i? projectihg from the mold surface
and reSpeétively engageable with the positioning hbles 16a,
-16b in the fastener tape§ 1, as'showﬁ in FIG. 7, that the

'Slide core 7-2a of the fixed mold member 7-2 has a pair of .
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I'nj ection-nol ding process of the nolding apparatus-7. The second feed
rollers 2-2 disposed dowmnstreamof the nolding unit 7 are intermttently
driven under the 25 control of the instructions received fromthe
control unit 8. In case that the slide fastener chain nmanufacturing
apparatus of the foregoing construction are conbined with -a top end stop
applying unit, a slider applying unit, a box attaching unit, and a tape
cutter (neitgierredoivingt bhindaheles 80 sedeptoives bf etive giost hiorsimgond f eed
rollers 2-2. In‘this instance, a gate cutoff roller 30 is associated with
the second frdad 1] Irespectivelyr, amdrbhiahga apaimesr pyekimisy swidchese portions
froma nol ded product. Using the apparatus previously described, it is
possi bl e t o 19aAue atiaposed o ithe PettomsepL cHe PiRavesRivAnpahelest 1Bows of
coupling elenents of a predeterm ned length and a first pin nenber and a
second pi h FefBRELHfely-separabl e bottom end stop assenbly nol.ded on the
fiastener tapes, in a manner described below, At first, tg? slide cores
1-1a, 7-2a of the noWaBhe¥mAd® Fiked b8 PRFILCEINE PINE. 37 AL (i sposed in
he position_sh vE&in F%(a%ﬁ, i n whi.ch thelcavi.ties1 Oa_f or | di ng the
ows of couﬁ’lrigﬁg EMPALE UnFOPRECTSPN: FRET 2B 188! 1 TRDPT S he first

e gate 22 Wnd bR RRaISHa I Troft Fuf WERA 56PLACE Re) Ingalag (S v

| splaced. al.gpg $0f M UBRESFE S1hRa PO ErbRCeAE kiRt of 'H?zift@{‘@s qfg cavities 20a

— O s =~

o a value
are sent via the control unit 8 of FIG. 1 to the tape clamp-~

| ~ ing device 9 and the tape pullback device 10 to control the
* operation of these devices 8, 10. A feeler 23 (FIG. 6)
projects from the mold surface of the fixed mold.member 7-2
at a position which is aligned with the rﬁnner'21 and imme-
diately downstream of the slidé core 7-2a. Though not
.shown;-the ﬁOVable mold member 7-1 has a hole corresponding
in position to the position of the feeler 23 for receiving
therein the feeler 23. As shown in FIG. 1, a control bar 27
‘is slidably recgived in the runner 21 of the movable mold
g member 7-1 from an upstream end thereof. The control bar 27
+ is inserted slidably in. the longitudinal direction by a
~ suitable actuator (not shown) to adjusf the length of a pair
of rows of coupling elements molded by a single run of the
injection—molding_procéss of the molding apparatus 7.
| _.Ihe second feed rollers 2-2 disposed downstream of

the mdlding unit 7 are intermittently driven under the

(T
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a'rch is 1/n times the predeterm ned | ength of the rows of coupling
~ elements to be nolded, where n is an integer. 26 Then, the first feed
rollers 2-1 and the second feed rollers 2-2 are driven to advance the
fastener tapes 1 longitudinal- Iy fromthe left to the right on FIG 1.
During that tinme, the length of travel of the fastener tapes 1 is neasured
by the first neasuring unit 3-1. Wien the length of travel of the fastener
tapes 1 is - ' lLhed nol dj ng, l.ength.. ' .gqeasuring
untoae1 sendaebol e e ARERELER SR STPE e soPrE 3B on of "The

first and seconshi@ad kAt 843 21die odreWMiERslR fidiFactithgecond feed

rollers 2-1, 2-2 are stopped, rérn I'ig-fiTmattachnent portions of the

respective fappheals toFp : : r héq Welvley, 4-1 of the
P att ach?ﬁ?ﬁ%&ﬁ&%ﬁ?tﬂ%&f&ﬁ ohé ' @nBihed Walkeh

rei nforcing _ \ e fastener tapes 1 are at rest,
two severed topeesd stfopr 8ppfyang! @@t LE1iderofappl pimdaingt M Nadyl ength are

pl aced by the gripper 13 (FIG" 2) respectively over and under the fastener
tapes 1, andtsatising qneo||and Betapd casesr C(neditter sholn)stkld wee to cut and

fuse the reinforcing filmpieces 11 such that inner |ongitudinal edge
pprtions indisposeyl doenberskd of dges skcdndffdede robbdren@r2t apies thigre w apped
ip the reinforcing filnms 11.Sinmultaneous with this fusing, a plurality of
p} nhol es 1- Anatandey Aedateljautefif talleacBO oifs waiseobbatbdd witlyethel- 1 of the
fhstener tapes 1. Then, the first and second feed rollers.-2-1, 2-2 are
dfi ven agai secenddirgdcEolinrst s cfnyr reapelngl aypunnex portion and
gate portions from a molded product.
_'-r' Using the apparatus previously described, it is
possible to manufacture a slide fastener chain having a pair
of rows-oficoupling elements of a predetermined length and a
first pin member and a second pin member'of a separable bottom
end stop assembly molded on the fastener tapes, in a manner
described below.

At first, the slide cores 7-la, 7-2a of the'moyable.
and fixed mold members 7-1, 7-2 are disposéd in the position

shown in FIG. 6, in which the cavities 20a for molding the

‘*. ' rows of coupling eleménts and the-c#vities 20b, 20c for

molding the firsﬁ pin membef and the second pin memﬁer are
communicated with each other Qia the gaﬁe 22 aﬁd the runner 21.
The control bar 27 shown in FIG. 1 is displaced alonglthe runner
2] to set the'Iehgth of the rows of ca§ities 20a to a value
vhich is 1/n times the predetermined length of tﬁe rows of

cdupling elements to be molded, where n is an integer.
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reinforcing filnms 11 on the fastener tapes 1 arrive at the 27 heat
fusing device 4-2. In response to this arrival of the reinforcing filns 11,
t he heat fusing device 4-2 is driven to fuse the reinforcing filns 11 to
that portion of the fastener tapes 1 excluding the beaded edges 1-1. Thus,
the reinforcing films 11 are conpletely fused with the rein- forcing film

Fusing, ¢ el gﬁ%fi{m&{‘?g&fi&ﬁ?%%ﬁf-ﬁigﬁ%;Tﬂ%ag‘é'a%ﬂ?&‘?f‘éél)é?ﬂ%&i g hol es

ing, 1! | d _ _ ho
on-the rei o ereoTIHH sbrafine .ﬁt-{'i%&%%'ﬁ%fr !%P%%o%f%%tﬁ@n”%- postrons
on ! I &8 " agE 8 |
o advance Thd Phsps JeePito SECREACTH B X2 Buring SRCThR rwacur ing.

unit 3-2 U”érH IlEHEttPQﬁfi EEQ@él”%thﬁgsfajs‘i@neﬁt e Bl Iaklifed by

: : ed by .
- reinforcing- m ~attachment” portions slig overrun the posi'tions of the

gorrespondi vy BepsE inAsAgi Mg W t13-Pf WhenraidilggtRide Eraflieng he intended
overrun is atttained, the first and second feed rollers 2-1, 2-2 are

stopped. AttHehifasténdr taped/PSticeaqueNdo0h Prédedérfitndd mdRbseg pair of rows
of coupling elenents 24 slidably overruns the feeler 23 toward the down-

st ream si delerpt, neohalfies tokchsue g rundtl 35 guraléi ausighallovs &ieed to a
pgosition close to the fixed nold nmenber 7-2. Wth this closely spaced
gr r angenmentcaftrobeumity 8bte sirop the ecbtantidnnefrithes f7rdt, and2sed¢di®l posi ti oni ng
gins 17 projecting downwardly fromthe slide core 7-1a of the novable
feed rollers 2-1, 2-2. .
- When the first and second feed rollers 2-1, 2-2 are

'.¢. stopped, reinforcing—fi1m-attachment portions of the respective
fastener tapes 1 are reached at the ultrasonic welder 4-1 of the
reinforcing film attaching unit 4. While the fastener tapes
1.are at rest, twe severed pieCes_of reinforcing filmz 11 of

a predetermined length are placed by the gripper 13 (FIG. 2)
_respectively over and under the fasﬁener tapes 1, and subse~
quently'the ultrasonic welder 4-1 is driven to cut and fuse

the reinforcing film pieces 11 such that inner longitudinal

edge portions includiﬁg the beaded edges 1-1 of the fastener
tapes 1 are wrapped in the reinforcing'films 11.Simultaneous

with this fusing, é_pldrality of pinholes 1-2 are formed
adjacént to each of the beaded edgesll-l-of the fastener tapes
1.  Then, the first and second feed rollers 2-1, 2-2

are driven again to advance the fastener tapes 1 until the

reinforcing films 11 on the fastener tapes 1 arrive at the
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2§ nol d nenber 7-1 under the force of the conpression coil springs 17a are
resilient contact with the fastener tapes 1 while being advanced.
Agcordi ngly, when the positioning holes 16a, 16b are about to pass through
t Re ‘correspondi ng positioning pins 17, the downwardly urged positioning
pijns 17 fit into the positioning hol es 16a, 16b, then advance downwardly

into the pi HedLe #di&gl ?]?heqeg%pz)lglggetgq a?f'il'ﬁ;l t()?e fixed nold '

ménber 7-2 force o] Fon coI'l springs 17a, and finally

agtivate th@hé”r@ih%&h% ﬁfgsf&%%e?“% ta%vggg%tprgs gf the

respectlve pr n-recelvin on ac |vat e signals of the

PrioXi mi ty Syi4vehesolPudd anserlids RS ¢l AWichar deiraendopnd the tape
pul | back device 100to dr.?% ?%2?%981ﬂ§5239 10. Then, the p?e%ser menber

91 of the tr@eapianer NG f@QVlC&cQudfﬁg?QﬂéSbe&@d dzd'fgbg pudideTh@d) er 9-2 to
griip the fastener tapes t her ebet ween, thereby prevent the f ast ener t apes -
1.:from novi tige ireinbercing $hilsamldarectompleheypnthsedewl thpechel asiri-ng devi ce
9. Substanti- ally at the sane tinme, the pullback bar 10-1 of the tape

pdl | - back flewing fOlm attachnest pyroi@eddt ehei fextedesttapes Lo bend the
fdstener tapes 1 downwardly into a substantially V-shaped configuration

bgt ween t heSimpaankauwplingidbvilis Fusing i m;espt@mingeam ingsudirived- 2

whereby a portion of the fastener tapes 1 received in the nolding unit 7 is
slii ght 1y pute dibrmaakpaid of( positrigning hadssr 46 dibbedni the faatiensn et ched

~under a prede- ternmined tension. Wth the fastener tapes 1 thus tensioned,
: tapes 1, respectively, at predetermined positions on the

: _ reinforcing-film-attachment portions, as shown in FIG. 5.
, Subsequently, the first and second feed rollers 2-
1, 2-2 are driven again to advénée:the fastener tapes 1
under the control of the second measuring unit 3~2 until the
positioning hqies 16a, 16b formed in thé reinforcing—film—
éttachmént portions slightly overrun the positions of the
corresponding positioning pings 17 of the molding unit
7. When the intended overrun is atttainéd; the first and

second feed rollers 2-1, 2-2 are stoppéd. At this time, an

| . upstream end of a previously molded pair of rows of coupling
* elements 24 slidably overruns the feeler 23 toward the down-
stream side. The movablé mold member 7-1 is_previously.low-

ered to a position -close to the fixed mold member 7-2.

With this closeLy 5pacéd arrangement of the movable
and fixed mold members 7-1, 7-2, the positioning pins 17

projecting downwardly from the slide core 7-1a of the movable'

Tlns Sheet Has Been Re laced

l MU llll

21




29 ggere I s a space between the positioning pins 17 and the feeler 23,
whi'lch space eventually forms and el enent-free space por- tion 34 of a
predeterm ned | ength between two adjacent slide fastener chains on the
fastener tapes 1. Then, the novable nold nenber 7-1 is further lowered to
-fuIIy cl ose the nold, and after that a molten synthetic resin material is

i nject ed |nt'§p tdhﬁeﬂﬁérd 7\Mie é)é'r g (@‘nglfog@% ggggéi&gcgkfr%%ﬁﬁ%4 of a '

pr edet er ni ne eng and a |rst a secon

of a separa-1H @rRois ¥BSH ?eﬁé %n@ﬁ?@%tﬁ ehe f‘gt@.ﬁgr Op%@dlaw}ﬁrlga i nner

'l ongi tudi nal edges of the fasten apes 1. A nolded product 1s cooled in

the nol d forpeidy ad@anded.mM REHRBHEPH, Ghehi tme t2bh g hdges akze of the
coollng time, the nold is opened and t he nol ded product |s removed fromthe

mol d by nmeanpewpfarej E86w thi pssd rt«hkoﬁgom cdhedspondeng | podg teehfsg 7-1a, 7-2a
of the respective nold nenbers 7-1 2 are shifted upwardly in FIG 6 from

a first posipird Q! the dowaeard 130akEed pdsitbniy pimsr D ief iAo dhieng-
el enent -form ng cavities 20a extend | ongi tudi nally across the.nold surfaces

of the nold pesiirdoaing holés216ad 46D, t tieerf advanes dompeardlyiatadstenced by a
di s- tance equal to the next nDIdlng length. In this instance, the fastener
tapes 1 are pirefreediving hodes rH linngherslidepcose rledm ef\d)heoflxétb rows of
nol ded coupling el.ements 24 over- runs the feeler 23. Thereafter, the tape
cl anmpi ng devm@id member 7-2 under the force of the compre551on coil springs

17a, and. finally activate the proximity switches 19 disposed .

on the bottoms of the respective pin-receiving holes 18.

Upon activation, thé signais of the proximity switches 19

are sent for the tape clamping device 9 and the tape pullback

i device 10 to drive these dévice 9,.10. Then, the presser

mémber 9-1 of the tape clamping device 9 descends toward the
guide roller 9-2 to grip the fastener tapes 1 therebetween,
fthereby'prevent the fastener tapes 1 from moving in the up-
stream direction beyond the tape glamping device 9., Substanti-
ally aﬁ.the same time, the pullback bar 10-1 of the tape pull-
back device 10 is lowered by a prédetermiﬁed distance to bend
’ ‘the fastener tapes 1 downwardly_into a substantially V-shaped
configuration between the tabe clamping device 9 and the second
measuring unit 372, whereby a portioﬁ of the fastener tapes 1
received in the'molding unit 7 is slightly pulled backwards
(toward the upstream difection) and stretched under a prede-

termined tension. With the fastener tapes 1 thus tensionéd,
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and the tape pull back device 10 are operated again to slightly pul
fastener tapes 1 backwards until - the trail- ing end of the previously
ed rows of coupling elenments 24 engages with the feeler 23, thereby
ting a proper tension on a portion of the fastener tapes 1 received in
mol ding unit 7. Then, the nold is closed and the next injec- .
-nmol ding process is executed with the result that_two ro f coupling
nts 24 EREEhdng SRARS MEBHESY thetPoSAOPRERIRLGT A RIEALFOME  of

ling el egents .24 are forned. e i njecti.on- rocess is repeated

by (n-1) tinés’s itcﬁa?pﬁc%lqvﬁﬂt‘?%ﬁ;rlgeﬁ@l? %ﬁéﬁdneég“?‘lt'%i?%_gﬁgosﬁaégn?ﬂ'éﬁ length
e o eaLs 9 el Saulnt) ST B Sl R 2 -

second pin er-o assem y 1S produced.

Thereafter, Fg%%ﬁ*é‘d%hﬁf’ﬁses""f'ﬁ%@%ﬁa;%?ﬁepftﬁ@% jespective nold nenbers 7-1,

7-2tare ‘disp to resune posi n"shown in FIG 6. Wile the

mol d is closed, a fiphgh, imeeﬁbi,&sw%@a eriBe?C PSP 15 LAFEREY AldybPed Of M a

pori tion of a conplete slide fastener aln which includes a palr of rows

of coupling ebereriys c24s@fthd RHEICLAATAES b Hind1aeat Syndtaclirst pin
menber 25 and a second pin nmenber 26 of a separable bottom end stop

assenmbly. Thegin trtesiaTie CORGSctedlantd - Bt @bdSIlidriedy a mie¢ of |
i nj ection-nolding process is achieved to forma portion of the conplete -
slide fasteneowshsf roaphirgs edehyntsmalr ofisa gredeuptnit@del engih andndy.
first pin member 25 and a second pin ﬁember 26 of a separa-
ble bottom end stop assembly are molded on and along inner
longitudinal edges of the fastener tapes 1.

A molded product is cooled in the ‘mold for a prede-

termined period.of time, and after the lapse of the cooling

~ time, the mold is opened and the molded product s removed

from the mold by means of ejector pins (not shown). Then, .
é the slide cores 7-la, 7-2a of the respective mold members

7-1, 7-2 are shifted upwardly in FIG. 6 from a first posi-
: tion_toja second position in which two rows of coﬁpling-

element~forming cavities 20a extend longitudinally across

'.....,........ e e

'~ the mold surfaces of the mold members 7-1, 7-2.

Then, the fastener tapes 1 are:advanced by a dis-
tance equal to the next molding length. In this instance,
the fastener tapes 1 are overfed until a trailing end (up- g
stream end) of the rqwé of molded coupling elements 24 over-

runs the feeler 23. ,Thereéfter, the tape clamping device
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I's injection-nolding process is repeated by (n-1) times. As a result,

a sljde fastener chain including a pair of rows of coupling el enents 24 of
a priedetermned length and.a first pin menber 25 and a seconde pin nenber

26
1.

a separable bottomend stop assenbly is formed on the fastener tapes
IIn the manufacture of the slide fastener chains according to the. present
6b are forned at predet.erm ned

Ip(r;\slle'?;[ i)(rzg’o:r? ert%hgegﬁggé:é}g%%ﬁf q’gi%lﬁgi‘(??a}rrﬁlﬁﬁ’?’éﬁﬁ%ﬁ?aﬂbrtﬁ ons of the
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vt dual  afBehd 5, €hE, preioli1y BRI, WE! Lovb itk e RARS, L7 Fard:
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fre
due
pro
pos
fun
fun
end
of

s PoSi tigNenidiths LWhEn NHRCESSIEN SNCCREARENExbAVEIN 0P dge COMPI et el y

@ froma cunu ve positioning error WO h Se be caused

to a fre@ueién RBIBoFInCDS! Bk FAstfed 33b8ECT HRREFedlU RHe CONt i NUOUS
duction of the elongated slide fastener chains, thus realizing a precise.

i tioni ng.molliing drdtbe. nofthed ,t fied maddi 14 WlVsell Oahd1@ hRORE%t Glrjeb DY

tti on descri bed above, the positioning holes 16a, 16b furthér has a
Ction to tianrholdng pesessl ii Boesheiuned wittbake3besfl tathgpan@bkewdot t om
istop assenbly with the first pin nmenber 25 and the second pin nmenber 26
a slide fedstengringhalemeriise2fr esntiingvamtianouwsly wihehfthd peevilescri bed

REPLACEMENT SHEET

i ously molded rows of coupiing elements 24 are formed. The
| injection-molding process is repeated by (n-1) times so that
? a slide fastener chain of the predetermined length including
a pair of rows of eoupling,elements ahd a first pin méﬁber

and a second pin member of a separable bottom end stop assem-

bl&-is produced.

Thereafter, the slide cores.7—1a, 7-2a of the
respective mold members 7-1, 7-2 are displaced to resume the
first positioﬁ shown in FIG. 6. While the'mold.is closed, a

first injection-molding process is achieved to form a por-

_" : .tion of a complete slide fastener chain which includes a

pair of rows of coupling elements 24 of a predetermined
molding 1eﬁgth and a first piﬁ member 25.and a second pin
member 26 of a separable bottom end stop assembly. Theﬁ, the
slide cores 7-1a, 7?2a are shifted , and a injection-molding
-process is‘achieved to form a portion of the completé slide

fastener chain composed by two rows of coupling elements only.
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lom/in conjunction with a box assenbling process, accompanying the
ngs. I n general, subsequent to the injection-nolding process, a box 35

of af separable bottomend stop assenbly is assenbled with the first pin
menber 25 and the second pin nenber 26 of a nolded slide fastener chain
whi | keeping the two rows of nol ded coupling elenents 24 in a coupl ed
cond

e’ por (1ore AER AR R BStes o5 SRsaet Pr Tk o B o fSShoun)

t hat f i | it f i . { : i 1 24,
Lhatl are TorRie) T dRROaLIGA BT TREARMAY of BELEUHPLLY  eont
fastlener chaidyug13npOk1etdnt8d2d Ye at;%ﬂﬁiytagmfn@menggﬁom ngi'ﬁrsé Eﬁngat e

‘portlions 28 and the runner portion 29 are renoved om.t he nol ded slide
fastener chahdntey DBadid Qf sécdiide! pPh andndEpY RO Db QY sEFaRRf1Qr BottdiOX i S
attgched. The renoving device may be a gate cutoff roller 30 shown in FIG"
he gate end aftbpr addemblgOidFormed drhaheh€aspdimrakapay flace of the second
rollers 2-2 of the forenentioned enbodiment, a pair of laterally
spaged cutting edgedn3the aanefddturg 6f jthenslpde tiasnenéetoahagnseach of the
mol gded coupling el ement and a corresponding gate portion 28 and a -
per | pheral caomrdifg €ortheepeesdantgiavehtgwingi agpdire offopakdidticaipgi ng el ements
24.| Two rows of coupling elenments 24 of the nol ded slide fastener chain now
frep from t heolksst d6ppritboase 2Brmed ahepnedeterningd posiidnsr ent then

I nterengaged with each ot her 33 _ .
respective reinforcing~film-attachment portions of the

fastener tapes 1. The positioning holes 16a, 16b are used
to position a separable bottom end stop assembly of the fastener
tapes 1 relative to the'pin—formihg cavities 20b, 20c of the

molding unit 7 with respect to each individual slide fastener

g - length. Owing to this individual-fastencr-length basis position-
/ ing, the process of the présent invention is completely free
from a_cumhlative positioning error which would otherwise be
caused due to a frequent change in tenéion_on the fastener tapes
_ during continuous production of the elongated slide fastener
J' chains, thus‘realizing a précise positioning.
It is to be noted that additional to thé position-
ing function deséribed'aboVe, the positioning holes 16a, 16b
furthgr has a functi@n to facilitate assembling between a
box 35 of a separable bottom end stop assembiy with the first
pin member 25 and the second pin_ﬁembér 26 of a slide fastener

chain. The present invention will be further described
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by sui tabl e coupl i ng-el ement engagi ng neans (not shown). -The

coupf i ng- el enent engagi ng means nay be an engagi ng devi ce having the sane
congtruction as a tape guide portion of a slide fastener slider. \Wen '
pasged through the non-illustrated engag- ing device, the rows of coupling
el efents of the nolded slide fastener chain are engaged together, with the

secqnd pi | d.i b ahutment wth C ing el ement 24 | ocated

oy to ST Eontincnaan S AP dekerh YRRt SoeMiRnviter O i <

. enggagenent ég 4{§§i§ ypling el ement rows, the portions of the reinforcing
fil 11 a% ac § the reinforcing fil'mattaching unit 4 are staggered in

the|l ongi tudi nal direct] f the fast { b i st |t
one| ol anent pi tch B GVERSE i SAERREA SHORES off L P RSBBnG 11 e 11,
th itioning_ holes 16a apd 16b in the reinforcing fil 1, initiall
St aoor e BPBE-of SRECOpPE ch SHRAT G COBRYT T RATP ASRBPT6n of the |
f as} t 1 Id.inlateral ali t.mith each other. Then,
ueihg 5 surt aveenid i b B i 58aber; 2 el SHeeN B 1 and a O o

36-[2, portions-of, the respective ., reinforcing fjl .11 extendi bet ween t he
pogji ti oni n‘&e‘%reésl%i;a 5‘883%‘& slide tﬁﬁtelntﬁﬁe&h%]r" \%F‘E‘%etlﬁ’t,gpéﬂsrg%pondi ng
poritions of the fasfener tapes .l so as to forma pair of substantially

(- dhapod CHIOEOMS0PE mHIded SEoud ing ehRnentant (1 e CoVRISEPBI GO0t he

U- ghaped cutout _portions 23, a box 35 is attached.tg t he slide fastener

chdi n by nBihdiodfed shidesppetefisr shait@sngtabyinodded has enBLucHdkd) , which

I s{conventionally known. The box attaching ) N :
of gate portions 28 and a runner portion 29 including a sprue

(not shown) that are formed simultaneously with formation of
- the coupling elements 24, fifst pin member 25 and second pin
member 26. Such a as-molded slide fastener chain is not suited

for attaching a box. Accordingly, the gate portions 28 and the

' ’ " runner portion 29 are removed from the molded slide fastener chain
by means of é suitable removing device before a box is attached.
The removing device may be a gate cutoff rolier 30 shown in FIG.
8. The.gate cutoff roller 30 has, on the pheripherai surfaée of
& _ the second feed rollers 2-2 of the forementioned embodiment, a
péir of laterélly spaced cutting edgés 31 for cuttiﬁg a joint
portiohs'between each of the molded coupling element and a
corresponding gate portion 28.aﬁd a peripheral groove 32
.for receiving and guiding the molded coupling elements 24.
Two rows.of coupling elements 24 of the molded

" slide fastener chain now free ffom the gate portions 28 and

the runner portion 29 are then interengaged with each other |
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devi
f ast
t he
subs
26,

S weld
port
made
t end
spac

cdg is knowmn per se and generally constructed such that as a slide

erfer chain is advanced towards a box set in the box attaching device,
bgdx 35 is snmoothly received in the U shaped cutout portions 33,
equently fitted over the first pin nmenber 25 and the second pin nmenber
apd finally attached to the first pin nenber 25 by fusing with a known
I hg neags nottsB?mn ILn this instance, if the kLsPa ed utout
i pns 33 HAotaple P lipgze lomeRE #NE3_IBB BRANS SBPY | which is

el at i Iy i nf.l.exi b] e due to the presence of the relnforC|ng films 11,
sl to ob)s{.ﬁ? u%quﬁlﬁgg"?iwr‘&f e'fg?élf‘gt‘g g MBYXOBRN FPB2RING ARt - free

g portion 34 and the subse I nsertion he [st pin nenber 25
and tjhe secgﬁ?ﬁknﬁ) tll?enﬁ‘?ﬂ’)%rc"?é ?qﬁt&oph@s X2, 85&%0'98%50& &t Reshidesent

i nve
reta
34.
pin
unde
doub

f ast
to
port

attsg

ntion, mnn e nce of the Us d cutq ortiqgns 33, the
ifner bo E é%&éad 9n|9ﬁ§§F eHE9R hgﬁ%lQﬂﬁiﬁEi?$££§t§ a%ﬂgﬁﬁortlon
Thus, subse uent 'EHS tio he flrst qﬁﬂiﬂb 5 an he second
renber 288 HRGEhe o X %5 ¢ rFQ&B LA y. As
stood fromthe foregoi descripti the osi tionin holes 16a, 16b
o5 T FANEIIG, CHaLE A BaiAaRd FOBETHT, ALFR:tHenSSROMDALE: BRAGHT 1 ho
ener tapes, 1 where,a first nrmMerSa(jas opd pin nenber 26 are
e nol de§8 heldl 48 phymentcrl It@§ FONP¥ifeE Ef“%{’tpgﬁ ?ﬁat@-gsﬂ%?bfed cut out

i ons 35 33 j.n the fastener_tapes 1 to.fa te smooth and reliable
chment &P &he ddzxskepingenber r%ﬁ'ag?v%m‘ﬁ’ f‘ﬂeﬁﬁ §B'pi4§ PefBeRlt

of this engagement of the coupllng element rows, the portions of
the reinforcing films 11 attached by the reinﬁorcing film
éttaching unit 4 are staggered in the longitudinal direction
of the fastenér tapes 1 by a distance equal to one element

~ pitch p. With this displacement of the reinforcing'films 11,

the positioning holes 16a and 16b in the reinfbrcing films 11,

initially staggered by one element pitch p in the longitudinal
directiqn of the.fastener tapes 1, are now held in lateral
aligﬁmént with each other. |
Then, uSing a suitable cutout device 36 composed of a
. cutout punch 36-1 and a die 36-2, portions of the fespective
reihforéing films 11 extending between the positioning holes 16a,
- 16b are cut éut together vith the corresponding portions of the
féstener tapes 1 so as to form a_pair df sﬁbstantially U-shaped
cutout portions 33, 33 . Subsequent to the formation of the
U-shaped cutout portions 33, albox 35 is attached to the slide

fastener chain by means of a suitable box attaching device
-—
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the second pin nenber 26. The order of the box attaching steps
descrji bed ‘above is not restrictive. As an alternative, the retai ner box may -
- be atjt ached after a slider is nounted on the slide fastener chain. After,
all fghe conponents required for conpleting individual slide fasteners have
beenjattached to the slide fastener chain, the slide fastener chain is cut
of f ¢r sevefmt showre Whislaizedonwdrmionpbly ilowwn33 Theabsxesstdchiagr oss t he
fast gner tapes-1 to successively produce a nunber of slide fasteners each
havi pg a sejeariabl s Hotowanpendeshnd gseeably, coasthuasedsisash thatFl G 11. |t
i s apparent fromthe foregoing description that according to a nmethod and
appal at us ofs tahelpdeSastendw ehaionid advanoed aviwardsica doxl s¢e fraghener chain
havihg a separabl e bottom end stop assenbly, a pair of positioning holes is
forned at pedateachingddpeidd, @hé ok 361 1S csmoothlyyi Feceigbdairhatet 0 a pair
of flastener ‘tapes. The positioning holes are used to position the fastener
t apgs rel atu-shaped acutoudi pertions 33, tsubsbaserstlyf feardd iovdr viltdlirsti de
- fastiener length. Accordingly, even when a continuous slide fastener chain

i s producedpiramp@bért iZ5Nand e ebcotd Pinnmenber C6ysend diaal Dy aattlaahed i n
tengion on the fastener tapes is limted to a such an extent which is

creqt ed onlyo ithet PErdtN@iMi fibershs dsy ffﬂsiﬁgeildlﬁﬁgkﬁbwn'rb%dl? ks Of 36
of coupling elenments and a first pin nmenber and a second pin of a

seppr abl e b@idtoBhewsh St op assenbly can be nol ded precisely. Addltlonal to
Its|primry p05|t|on|ng function, the positioning

In this 1nstance if the U-shaped cutout portions
.33 are not present, the element-free space_portlon 34, which
is made relatively inflexible due to the presence of the

reinforcing films 11; tends to obstruct the ehtry of the

retainer box 35 into the element—freé space portion 34 and

thé subsequent ihsertion of the first pin member 25 and the

seconde pin member 26 into the box 35. According to the present
~ invention, owing to the.presence of the U-shaped cutout

portions 33, the retainer box 35 c#n bepreadily'inserted in

the'element—free space portion 34; Thus, subsequent inser-
.*b ‘tion of the first pih member 25 and the.second pin member 26
into tﬁe box 35 can be achieved smoothly and reliably. As
understood.from the foregoing description, the positioning
hoiés 16a, 16b douBles in functioh as positioniﬁg‘holes to
detérmine-a position on the fastener tapes 1 Qhere a first pin
member 25 and a second pin memﬁer 26 are to be molded, and as_'

reference holes for forming_a pair of_Ueshaped cutout portions

I‘hls Sheet Has Been laced
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hole! further have a function to provrdé a reference when a'pair of

U-shpped cutout portions is fornmed transversely in the reinforc- ing filns

~so ap to facilitate snmooth and reliable attachnent of a box relative to the
firsg pin nenber and the second pin nenber, and al so have a function to

provi de a reference when the slide fastener chain is cut off .or severed at

t he
Cbv
are
und
be
sep

U-shaped cutout portions transversely across the fastener tapes.
ijousl y,3¥dmni the fastenecrheapgss] and fiaodl f tatt ismostlofantiheehiatdent i nventi on
possible in the light of the above teaching. It is therefore to be

racti ced otherwi se than as specifically described. Al though the
r abl.e Hotandnthadsesoogd pivs@metbsr i26.nol ded on the fastener tapes

jgr st oodattiaghment fh at hetsioepebat Icheehppireddd thaifizsthpin meaber on may
[

simul taneously with the rows of coupling elements in the above-descri bed

enmb
pre
ass
el e
of
el 4
prd
f as
on

pdi nent, only theewdeabdf thet boxnattdching stependescnibed babavel ded in the
sent invention. In such case, for instance, a seperable bottomend stop
enbl y nis rioé nestddtimea fAsstenalterhative p thiei cétaigielreboX amtyeher

ments have been attached in the previous process, or after the nolding

a seperattiiachbdt afrereadskider assmounitedoon ftist shide tfagesper whainf coupl i ng
ments may be nol ded or attached on the fastener tapes in the subsequent
cess. After37all Wiat cospaiemitsedequired. fér mempbetiofg dmdidatialr i ng a

tener chain including a pair of separable bottom end stop nenbers nol ded
a pair sfideofasteners hasd dreen dtpehedotprile sgidddastteper athain,

the slide fastener chain is cut off or severed at the U-

shaped cutout portions 33 transversely across the fastener

tapes 1 to successively produce a number of slide fasteners
each having a Separable-bottom end.stop assembly, such as
shown in FIG. 11.

It is apparent from the foregoing description that
accofding to a method and apparatus of the bresent invention
for manufacturing a slide fastenar thain having'a sepafable
bottom end stop assembly, a pair of p051t10n1ng holes 1s formed
at predetermined positions on re1nforc1ng f11ms attached to a
pair of fastener tapes. The positioning holes are used to
position tﬁe.fasteﬁer tapes ralative to a moldihg unit on the
basis of each individual slidelfastener léngth. Actordingly, evén
when a continuous slide-fastener chain is prodﬁced,-a positioning
error which may be caused due to a change in tension on the |
fastener tapes is limited to a such an extent which is created

only in the individual slide fastener length. Thus, a pair of
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(b) attaching a pair of reinforcing filnms to a pair of

posi tioni h gitudina portions ne respective fast
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ol di _ - Separ abl ottomend stop nenbe
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step of 'inje o g a pai r OWs ’0 ng e

termttently advancing a paif of continuous fastener tapes along a

bl e- bot t om end- st op- menber - nol di ng portions of the fastener tapes,
ctively; (c) substantially sinultaneously with the reinforcing-
hing step (b), formng a pair of positioning holes at a pair of

£8w8 OS¢ tcioﬁﬁgiﬁ; r?tlgﬁeﬁt% %Fnﬁr&i e bgﬁ’rﬁ]m%?egﬁd \(lffls,%_'cotétg)spi
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ance to

gFtﬁE%ﬂ%§b8CE&f%ﬁtnﬁbpifgﬁssEgpféﬁﬂedfQgéﬂgﬂgrggfgrgﬂﬂﬁgearéiﬁ?%ret

astener tapes 1 a reverse rection by drs

ShETELICR s MY Ralhinalre Biodioh te LARIS 4Rty ot

bt SRk FYe 1ol ehll {115 BERPARE And R Redl dlncbdbes ons
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tive
rabl e

botf(nn end.iggﬁéner chain is cut off or severed at the U-shaped cutout portions

transversely across the fastener tapes.
| Obviously, various minor changes and modifications
of the present invention are possible in the light of the
above teachihg. It is therefore to be understood ﬁhat
within the scope of the appended claims the invention may be
précticed otherwise thaﬁ as Specifically described.
:-Although the sgperablé bottom end stop assehbly is

molded on the fastener tapes simultaneously with the rows of

.coupling elements in the above—deScribed embodiment, only a

seperable bottom end étop assembly may be molded in the present
invention. In such casé, for instance, a seperable bottom end
stop assembly may be molded on a fastenmer chain to which coiled

fastener elements have been attached in the previous process,

or after the molding of a seperable bottom end sto§ assembly on

fastener tapes, rows of coupling elements may be molded or

attached on the fastener tapes in the subsequent process.

i
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menbefs into ox_ of e bottomend stop assem bly. 5. An

‘appar pt us of ’mﬁ ’m“’m”mljastener chain includ- ing a pair of separable
bott om end st on a pair of continuous fastener tapes
conprji si ng: S (&) feed neans for intermttently advancing a
pai r jof continuous fastener tapes along a feed path; (b) measuring ntans
dispgsed in t d.eed path for nmea- suring a length of travel of the
fastgner tapes being fed to determ ne a pair of

separ abl e- bot t om enq-, st PRFRBY e Hgf&ﬂﬂﬂilggrﬁ'fﬂgieﬂért jpespective

fastener tapes; (c) attachlng means di sposed-downstream of said nea- suring

means for aghenliing a ?ﬁr“ o@f sé@mﬁ;@é%&oﬁd bAE $&¢ hembers (25,

sepe&able bottom end-s menber - mol di ng por- tions of the fasfener t apes,

respectivel 26) (tﬁﬁldlédebﬁldlq;aﬁ?aﬂﬁ Hne RS FawRshecampel 6B GofBABNg | NY
means and operatively interlocked wth said attach- ing nmeans tor forn1ng a

pai rj of posthécstiepy bbtes at a pair of predeternined positions on the
reinforcing films, respectively; (e) a nolding unit disposed downstream of
said piercing neans(ahdhntamhudtem;hg pdvanaiingpaspairomfngomiinmonscei v- able -
in g$aid positioning holes, respectively,. of the fastener tapes to position
| ongi t udi nafagtensrotispes (tll‘)ealm)ex:tfeeda patdizener tapes within and rel ative
to Fald .ol ding unit, said nolding unit being operable to nold

- (b attaching a pair of reinforcing films (11) to a

; pair of separable-bottom-end-stop-member-molding portibns
of the fastener tapes (1), respectively,

"{c) substantially simultaneously with the reinforc~
‘ing-film—attaching step (b), formlng a pair of positioning
holes (16a, 16b) at a pair of predetermined pésitions on the
reinforcing films (11), reépectively;

(d) thereafter,-positioning iongitudinal portions
of the respective fastener tapes (1) within and relative to a
mold (7) using said positioning holes (16a, 16b); and
' (e) finailﬁ, injection-molding a pair of separable
y bottom end stop members (25, 26) on the fastener tapes (1)
4 within said mold (7). | |

2. A method according to claim 1, ihcluding a step
of injéction—molding a pair of rows of coupling elements (24)
on the fastener tapes (1) simultaneously with a ?air of said
separable bottom end stop members (25, 26).

3. A method according to claim 1, between the
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of sep stop nenbers on the | ongitudinal portions of
de fasammmgmﬂﬂ‘gimif) control neans for controlling the :
operatfon of sa& d¢f eed measis,« attachi ng nmeans, piercing neans and nol di ng
uni t cording to information received fromsaid nmea- suring nmeans. 6. An
appar gtus according to claim5, including a nolding unit being operable to
- nmold pair ; | e t : ' iyale oportions of

t he slii de fagﬁgﬁgﬁg?gﬁ%s S nﬁ??5ﬁ§bgggyﬁﬁﬁgﬁigﬁggﬁgggéqggﬁg(gzparabIé

bot t o end st pyr tRFDERELUdEN B Spanal fEeAGGOtRE Mastenel alaped, ({yr t her

i ncl udi ng second neasuring nmeans di sposed-between said piercing neans and
sai d hol di ng imid reverseativetogord byeags gt disvaiceotot Sierdtant ener tapes to

. feed.the fastener tapes into said nolding unit by a length slightly |arger
t han a predet bongintadinel diorgibesgith thanfhstener stagesed 1 hearderf ar f eedi ng t he
fastener tapes in-a reverse direction to stretch said |ongitu- dinal
portions of tprededernhned ttepetomnder a predeternined tension. 8. An
apparatus according to claim5, further including cutting neans di sposed
downst ream of sai d .nofidihgethpd Fanording ity cdaimal oy 8i, oaftefr the fastener
tapes using the posi- tioning holes of the fastener tapes so as to forma
pai r. of subst dnjectiiop-neldingegtenit(@lt fporharoAnckudingdpnsten sfsusing sel y
frominner |ongjtudinal edges of tqg reﬂﬁsgtive fastener tapes to said
positioni ng h&dkd Positioning hakes1ppe to form a pair of ‘substan-

tially U-shaped cutout portions (33) extending transversely

a pair
t he sl

from inner longitudinal edges of the respective faétener
tapes (1) to said positioning holés (16a, 16b) for insertion
6f the separable bottom end stop members (25,.26) into a
box (35) of a separable bottom end stop assemﬁly.
" - 5. An_apparatué of manufacturing a fastener éhain
including7é pair qf separable bottom end stop members (25,
26) molded on a pair of continuous fastener tapes (1)
comprising: |
(a) feed means (2) for intermittently advancing a
pair of continuous fastener tapes (1) along a feed path;
* ; (b) measuring means (3-1) disposed in the feed path
: for measuring a length of travel of the fastener tapes (1)
.being fed to determine a pair of separable—bottom—endQStbp—
member-molding portions of the respective fastener tapes (1);
) attachiné means (4) disposed downstream of said

measuring means (3-1) for attaching a pair of reinfofcing
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separpbl e bottom end ers into a box of a separable bottom end stop
assenply. 9um“ ‘alli” ‘ ording to claim7, wherein said reverse feed
means| i ncl udeg " nmeans di sposed upstream of said second

" nmeasuring nmeans for clanping the fastener tapes to prevent said

| ongiit udi nal portions of the fastener tapes fromnoving in said.reverse
direction beyqnd said tape clanping neans, and tape pul | back nmeans dis-
posed bet wedn188i ot SGP%‘F&hlrwbﬁ‘émeaﬁdS%@'d’egg@éﬁwlﬁ‘éﬁg&qrﬁéoﬁ‘éans for

pul I ¥ng said Jongitudinal portigns of the fastener tapes in said reverse
di recti on. 1‘?)6. %ﬁg éﬁd%ﬁnﬁfuga%{"écgﬂi HPSPSCEL¥E 37, wherein said nol ding unit
I s conposed of a paif;of .nmold nmenbers, rel.atively nmovabl e toward .and away
from each other and {1 viPhgt <O PEARS n )nﬂi‘ﬁpgﬁﬁ’d?lge gs,atrseéxpdoﬁk;%aﬁd?om ng pins

bei n i Nngs Ll ' Ie ' - . Of - f
oaidpart ofioSfies Mot Kol AR A IR} MBI e kB iG DOR 0 o
Paspectivel At EEnhf hdihe®tu ) SUDELURAY o Batl MEpbLPOUGHING Rotes, e
Q}J'r*egf‘f{fm”e%d,”m”% a p x“?ﬁcér tferrﬁghea%éiuoﬁ@vdn fRke in a

[ perpendi cular to the plane of the fastener tapes to bend the

fastener tapesinforeisg glillg,gamli)ql H_{sﬁé@dmgggl;-conf | guration between said
tape cl anping nmeans and sai d second neasurihg nmeans. 12. An apparat us

according to claim 1) whaokiihg unitel7)i dibpséad dawnetreadl opr oximty -
swi.t ches di sposed in said pin-receiving holes, respectively, and adapted to
be acti vat edsdid pdericingsmeansi(5) pndsindledingen padrt obrpasdtpomingar e
received in the correspaondi ng pin-receiving holes, said prox-
: pins (17, 17) receivable in said positioning holes (16a,
16b), respectively, of the fastener tapes (1) to position
ldngitudinal portions of the respective .fasten_er tapes (1)
within and relative to said molding unit (7), said molding
unit (7) being operable to mold a pair of seﬁarable Sotton
.end stop members (25, 26) on the longitudinal portions of
the slide fastener tapes (1); and
(£) control means (8) fof controllih'g the operation
of said f.eed means (2), attaching means (&), piercing means
5 (5) and molding unit (7) according to information received from
~:  said measuring means (3-1). |
6. An appara.ﬁﬁs according to claim 5, inclﬁding a
molding unit being oper'able to mold a pair of rows of coupling
elements (24) on the longitudinal portions of the slide fastener
tapes (ll) simulltane_ous'ly -wi_th. a pair of said separable |
bottom end stop members (25,:26). _
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i

39



imty !mﬁt ' rvely connected to said control neans for
controfling ' gid reverse feed neans via said control neans.

40 7. An apuwmm“mwuﬂm to claim5, further including second neasuring
means (3-2) € sposed *ettween sai d piercing nmeans (5) and said.nol di ng unit
(7) for measuring a length of travel of the fastener tapes (1) to feed the

fastener tapes (1) into i ilng unit. (7). b . 1 eng ,ghtly | arger
than a predeterm ned r-{ﬁl g‘?nag)qgg%iglﬁ"l%cﬁﬂﬁéjrrg/)&os}eh?leﬁeg)’n%gﬂgé 9, 10) for
feedi ng the fashigdad ( LR & S8 By 8§apddean &dd ehel sai d
| ongi t udi nal 1§§?t i ongsrsggg‘tﬁ%e ggﬁe‘??eﬁ%ﬁ%e? ?r’%dggs%csép?raegggzr m ned tension.

8. An appar atpigrafe@méans {3) @hdi 8316 nWieiss Mnsdl (7Y Y aead@amgneans (9,
10) includes tape clanping neans (9). di sposed upstream of said second

measuring nedesgtR-¢Y) thavellshmhsdfddtenbastany (1ipes flebll tive (fagventr said
| ongi tudi nal - portions of the fastener tapes (1) fromnoving in said reverse

direction beyapdsstld inapeszidampildingreans (¥) byaadlerguh plightElyk laegers (10)
di sposed between said tape clanping neans (9) and said second nmeasuring
means (3-2) fthanpalpriedgteanihddomgiding dahgpo; tandnsevérseheedmeamsr t apes
(1) in said reverse direction. 9. An appratus according to claim8, wherein
sai d tape pul(%at®) ranfe¢dlg ithel fatenarptapesadh) bin 3 reveyse ddirpeocal |y
novabl e in a direction perpendicular to the plane of the fastener tapes (1)
to bend. the ftdoneherstrgbeh said longitudinal portions of the fastener tapes

under a predetermined tension.

8. An apparatus according to claim 7, wherein said

reverse feed means (9, 10) includes tape clamping means (9)

disposed upstream of said second measufing-meéns (3-2) for

clamping the fastener tapes (1) to prevent said longitﬁdinal

portions of the fastener tapes (1) from moving in said

reverse direction beyond said tape clamping means (9), and

tape pullback means (10) disposed between said tape clamping

means (9) and said second heasuring.means (3-2) for pulling

-said longitudinal portions of the fastener tapes (1) in said

reverse direction. |
~ ' 9. An appratus according to claim 8, wherein said
tape pullback means (10) includes a pullback bar (10-1)
reciprocally movable in a direction perpendicular to the
‘plane of the fastener tapes (1) to bend the fastener tapes

(1) into a substantially V-shaped configuration between said

tape clamping means (9) and said second measuring means (3-

___;__,;_,;_—;—4~4—’“—
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(1) i to a sUbstantiaIIy V-shaped configuration between said tape clanping
means! (9) and said second neasuring neans (3- 2). 10. An apparatus '

according to clai [ 1 molding unit (7) is conposed of a pair

of mold nenbers (““[Illnmnlﬂllmmi“[jely novabl e toward and away from each
other and havi ng confrohtithg hol'd surfaces, said positioning pins (17)
bei ng spring-loaded and normally projecting the nold surface of one (7-1)

of said pait/of nold nmenbers, the other (7-2) of said pair of nold nenbers
having a pair of pig-receiviqg holes (18, 18) receptive of said positioning -
pins (17, 17), resptlt iAfephParptusaceqnding: te <adsr b harsin) said 10,

sneretn oAk A B5PR Ry BPE X SR eriRy 17, L oPocc I
ol vated by AP0, 08 BBl b R A B ED. " 7347
LT SRS Rl R RSOl MBSt s, (10
PaL cont - huany) (gl oty el e coapdt R0 pr s ByeT T, 0T

(7) for cuthdnp stvface RE bhe(7af1)t B {AM pASF dPRRId(dembetsNotide ,
positioning holes (16a, 16b) of the fastener tapes (1) so as to forma pair

of substantoeidyy (P-sharfedatdipusl BET b X mehBars Gavengl A pairagsversel'y from

pin-receiving holes (18, 18) receptive of said positioning
pins (17, 17), respectively.

11. An apparatus according to claim 10, wherein
further includiﬁg.a pair of proximity switches (19, 19)
disposed in said pin-receiving holes (18, 18), respedtively,
and adapted to be activated by said positioning pins (17,
17) vhen the positioning pins (17,_17) are feceived in the |
corresponding pin—receiving holes (18, 18), said proximity
switches (19, 19) being operatively connected to said con-
trol means (8) for controlling operation of said reverse
| feed means (9,.10).via said control means (8). |
‘l. 12. An appr#tus_according to cléim Sor 7, fur-
ther including cuttiné means (36) diéﬁosed downstream of
said moldiﬁg unit (7) for cutting out a portion of the
fastener tapes (1) using the positioniﬁg hdles.(lsa, 16b) of
the fastener tapes (1) so as to form a pair of substantially
U—Shaped cutout portioné (33) extending transversely from
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spective fastener tapes (1) to said
jﬂ Hn |iﬁn$ertion of the separable bottom end stop
*0f a separabl e bottomend stop assenbly.

i nner P!hgitudin I
posi tiohi ng hol eglll ﬁﬁﬂ
|

nmenbers. (25,  26) i

inner longitudinal edges of the respective.fastener tapes
(1) to said positioning holes (16a, 16b) for insertion of
the separable bottom end stop members (25, .26) into a box

(35) of a separable bottom end stop assembly.

\ .
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