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2176237 METHOD OF AND APPARATUS FOR REMOVI NG COUPLI NG ELEMENTS FROM A SLI DE
FASTENER STRI'NGER TAPE The present invention relates to a nethod of and an
.apparatus for ‘renoving coupling el ements froma slide fastener stringer
tape. There are-known nethods of and apparatus for 5 renoving a nunber of
successive coupling el enents, which nmay be either die-cast of netal or
I njection- nolded of synthetic resin, fromthe beaded edge of a slide
fastener stringer tape to provide an el enent-free space across which the

stringer tape will be cut off. 10 One conventional arrangene fa,z 2 q?
coupling elenment renoval, illustrated in Figure 7 of the accad¥n ;’ é

drawi ngs, is disclosed in Japanese Patent Publication No. 57-61406
publ i shed on Decenber 24, 1982. According to this prior design, each of
coupling elenments Ato be 15 renoved froma slide fastener stringer tape E
& cut off into two halves by thrusting a wedge-shaped cutter Cinto the
coepl i ng head of the coupling elenent A while at the sane tine spreading
out tape grippers Dto cause their ends to force two coupling el enent |egs
B -2- apart off the strlnger tape E. jhe above knomn process is
effective in renoving

METHOD OF AND APPARATUS FOR REMOVING COUPLING
ELEMENTS FROM A SLIDE FASTENER STRINGER TAPE
Y The present invention relates to a_method of and
an apparatus for remoQing coupling elements from a
slide fastener stringer tape.
Thére are -known methods of and apparatus for
5 -removing a number of successive coupling elements,
~ which may be either die-cast of metal or injection-
molded of synthetic resin, from the beaded edge of a
slide fastener stringer tape to provide an element-free
space across which the stringer tape will be cut off.
10 One conventional arrangement for such coupling element
removal, illustrated in Figure 7 of .the accompanying
drawings, is disclosed in Japanese Patent Publication
No. 57-61406 §ub1ished or December 24, 1982. According
to this prior design, each of coupling elements A to be
15 removed from a slide fasteper stringer tape E is cut
off into two halves by thrustipg'a wedge-shaped cutter
C into ;hé coupling head of the coupling element A
while at the same time spreading out tape grippers D to

cause their ends to force two coupling element legs B



slide fastener coupling elenents of the type which has | egs attached sinply
astride of a longitudinal beaded edge of a slide fastener stringer tape.
Sone slide fasteners have coupling elenments that are firnmly anchored on a
slide fastener stringer tape. Each of the coupling elenents has two .l egs
nounted astride of a |ongitudinal beaded edge of a slide fastener stringer
10 tape and interconnected by a connector extending through a hol e defined
in the stringer tape and covered by the legs. Coupling elements of this
type cannot be renopved fromthe stringer tape by-the arrangenent disclosed
in the fore90|agagubbmgamu@1styinger tapell®, present invention seeks to
provi de a nethod of renoving coupling elenments froma |ongitudinal beaded
edge of a slide fastemhe abnwng&mdmnnprddussxlﬁﬂeﬁﬁpcﬂxyﬁﬂﬁm eendvimyi ng
two legs integrally interconnected by a connector extending through the 20
stringer tape. sIiidepfaséenerncomplimg elementseais the gryng dehkeh dpdar at us -

for carrying out the above nmethod. According to a first aspect of the Eg

present inventilegs aksached ﬁm@mhﬂyﬁﬁiﬁﬁﬂﬁuﬂf(ﬁ Janeik uii nel kraiedg
el enents froma _slide fastener strlnger ta each of the coqgguﬂ% el enent s
havi ng a coﬂplﬁﬁgehegdaaﬁélﬁﬁo SES éﬁ&%ﬂEQQWiﬁQ%m ad and

fasteners have coupling elements that are firmly
anchored on a slide fastener stringer tape. Each of
the coupling elements has two legs mounted astride of a
longitudinal beaded edge of a slide fastener stringer'

10 tape and interconnected by a connector extending
through a hole defined in the stringer tape and covered
by the legs. Coupling elements of this type cannot be
‘removed from the stringer tape by the arrangement
disclosed in the foregoing publication.

15 The present invention éeeks to provide a method
of removing coupling elements from a longitudinal
‘beaded edge of a slide'fastenef stringer tape, the
coupling eiements each having two legs integrally
interconnected by a connector extending through the -

20 stringer tape.

The present invention further seeks to provide |
-an apparatus for carrying out the_abovelmethodl

“According to a first aspect of the present
invention, there is provided'a method of removing

25 coupling elements from a slide fastener'stringer tape,
each of the coupling elements having a coupling head

and two legs extending from the coupling head and

™
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-3- mounted astride of a-|ongitudinal beaded edge of the stringer tape,

sai d Iegs being integrally interconnected by a connector extending through
4the stringer tape, said nethod conprising the steps of: 5 gripping said
strlnger tape between a pair of grippers with said coupling el enents
supported on said grippers; thrusting cutting edge neans into the coupling
head of each coupling elenent toward said | ongitudi nal beaded edge to break
the coupling head; and driving wedge-shaped 10 spreader neans into each
sai d coupling el enent t hrough the broken coupling head thereof to spread
sai d each comphnhgderetwideunfi la daingidmdiomlorbeadddredys yobriken, for

t hereby breaking said each coupling elenment into two pieces off said
stringer tapgtrggger tape,As@dAdilegs ded ngdoHePeRPEX of the present

i nvention, there is provided an apparatus for froma slide

f ast ener st r tAbercenpectsdobyng ﬁqaﬂ§ﬁ§94ﬁe%¥Q%éK§9wi RPN R8BI i ng head
ang~“t wo | egs extendlng fron1th coupling head and éS} nted tr|de of a
| ongi t udi nal SBEABERT e QBe@stH eﬁﬁ% %3 %%ﬁﬁ% Fntegrally

appar S?EQ?EE&%ipé+ﬁgC3%3 ESE4RISE, bRy Lb%iﬁv{”f%&t“e e dp s %fss:' i
"nio the coultERgSRbdaeaRRALRe” e‘é”entn?fa StenReaS 25"@0 Frifpfiehina

beaded edge it'.t?reg Ja.lrlggt QStE?%B' e@%e means into the coupling head of each

) coupling element toward said longitudinal beaded edge
to break the coupling head; and driving wedge-shaped
10 Spreader means into each said coupling element through the
broken coupling head thereof to spread said each
coupling element until said conneptor is forcibly
broken, for thereby breaking said each coupling element
into two pieces off said stringer tape.
15 According to a second aspect of the present
invention, there is provided an appafatus for removing
from a slide fastener stringer tape
coupling elements of a type .having a couﬁling head |
and two legs extending. from the coupling head and
20 mounted astride of a longitudinal beaded edge of ﬁhe
stringer'ﬁape, said legs being integrally |
. interconnected by a connector extending through the
stringer tape, said apparatus ébmprising: means fof
gripping said stringer_ tape while suppo;tinq said
25 coupling eleménts; thrust means adapted to be thrust into the
coupling head of each coupling element toward said

longitudinal beaded edge to break the coupling head;



and neans for spreading said each coupling elenent through the broken
coupling head thereof until said connector is forcibly broken, for thereby
breaki ng said each coupling elenent into two pieces off said stringer 5
tape, wherein said spreading means conprises a pair of side punches.

di sposed one on each side of said thrusting nmeans, said side punches haV|ng
wedge- shaped spreaders, respectively, for bging drlven i nto said each
coupling elenent through the broken coupling head thereof; and 10

wherein said thrust nmeans conprises a central punch, _each of said

wedge- shaped spreaders having a tip positioned closely to said centr al

punch. The invention will be described by way of exanple with reference to
t he acconpanyi agpddmeainsg€orhapreadinlp said each do@plEng éSeménenl arged

beaded edge of tRrSrSl, thel s RbpAIEY ndRE N AR 0 el safa™
Cross-sect i onaFoRNEGtOT ﬂﬁeﬁ&ﬁﬁibkﬂ;hﬂQ#ﬁnu Sonvtheneby gbreakingOsaiad NF

Figure 3 is a Eaew%wmﬁ ¥ etiet¥ A ntfo dewﬂep{ééw“@ff §£i89§£5%{g

coupl i ng elenents nDunte on a lon tudln eaded edge aSt ener |

strimyer tape: taps.r ¥herein, said, ghreqding means | %%m9¥§%P8parPa§r29f
in cross sectlendeobuamhappaHSMﬁsddHOKQNﬁnUé@bﬁpﬂﬂdéhﬂ: said thrusting

means, said side punches having wedge-shaped spreaders,
respectively, for being driven into said each coupling
~ element through the broken coupling head thereof; and </
10 : wherein said thrust means comprises a central punch,
' each of saiad wedge-shaped spreaders having a tip
positioned closely to said cent:al punch.
The invention will be described by way of example
with reference to the accompanying drawings wherein:-
15 | Figure 1 is an'enlarged fragmentary ﬁlan view of a
" coupling element mounted on a longitudinal beaded edge
of a slide fastener stringer tape:
Flgure 2 is a cross- sectlonal view of the coupling
element shown in Figure 1;

20 - Figure 3 is a fragmentary plan view of a slide
fastener stringer with coupling elements mounted on a \
longitudinal beaded edge of a slide fastener stringer
tape;

Pigure 4 is a fragméntary perspective view, partly

25 in cross section. of an apparatus for removing coupling
elements from a slide fastener stringer tape embodylng
the present invention:

Figure 5 is a fragmentary vertical cross-sectional
view of the apparatus illustrated in



el ements froma slide fastener stringer tape enbodying the present
I nvention: Figure 5 is a fragnentary vertical cross-sectional view of the

.apparatus illustrated in -5- Figure 4; Figures 6A through 6E are
fragnentary cross- sectional views showi ng a sequence of progressive steps
of coupling elenent renoval ; and 5 Figure 7 is a fragnentary

vertical cross- sectional view of a conventional apparatus for renoving
coupling el'ements froma slide fasteneg stringer tape. Figures 1 through 3
illustrate a slide fastener stringer 10 conprising an el ongate stringer
tape 11 10 havFihgure! #pgi t udi nal beaded edge 12 and a series of successive
coupling elenents 13 die-cast of netal or injection-nolded of synthetic
resin and nounted on FiguresgbdutihnrabighebBedredferagientasyi tabks-i nterval s.
As shown in Figures 1 and 2, each of the coupling elenents 15 13 has two

| egs 14 nount eSPeEionalk vievseshowing uai Aeduenaecdf cpyegressivecrtepsi ng
belyvend the | ongitudi na] beaded edge 12 over the opposite surfaces of the
stringer tape 98 cqephirgoplenent xenevialel @Rdnts 13 firmy on the stringer

tape 11, the legs 14 each_20 coupling elenent 13,are integral
inPerconne ed gy a Qigure 7 Ps a Prag entary vertical crosg- y

sectional view of a conventional apparatus for reméving
coupling elements frqm a slide fastener stringer tape.
-/ | Figures 1 through 3 illustrate a slide fastener

stringer 10 comprising an elongate stringer tape il

10 having a 1ongitudinal beaded edge 12 and a series of
successive coupling elements 13 die-cast of metal br
injection-molded of synthetic resin and mounted on the
longitudinal.beaded edge 12 at sﬁitable intervals. As
shown iﬁ Figures 1 and 2, each of the_coupling elements

15 13 has two legs 14 mounted astride of the longitudinal
beaded edge 12 and extending beyond the‘lqngitudinal
beaded edge 12 over the opposite surfaceé of the
stringer tape 1ll. To anchor the coupling elements 13
firmly on the stringer tape 11, the legs 14 of each

20 coupling element 13 aré integrally interédnnected by a
connector 15 positioned at the rear énds 16 of the legs
14 and extending through a hole 17 defined in the
stringer tape 1l near the beaded edge 12. The coupling
elements 13 thus securely'mounted on thé stfinger tape

25 11 are suitable especially for hean-duty use where
they are subject to undue lateral.loads that would

otherwise tend to rip off the coupling elements 13.



connector 15 positioned at the rear ends 16 of the | egs 14 and extendi ng
through a hole 17 defined in the stringer tape 11 near the beaded edge 12.
The coupling elenents 13 thus securely nmounted on the stringer tape 25711
are suitable especially for heavy-duty use where they are subject to undue,
| ateral | oads that would otherwise tend to rip off the coupling elenents
13. . -6- Each of the coupling elenents 13 has a coupling head 18 renote
fromthe rear ends 16 of -the | egs 14 and having a recess 19, and a pair of
ridges 20 on respective shoul ders 21'sBaEed rearwardly fromthe 5 coupling

head 18. When the series of coupling,elenment a er ' of
conpani on coupl i ng el"‘eﬁ‘ﬂht%é(ﬁlb? EﬂBﬁM“gr 89‘5%&%} Rt q’%n'?’o%%lt%e"ro}gjh%
engagenent by .a s]ider S ) - clase | hge e Gleqd NEA res@sses
19. of the cou&eﬁé\; %aﬁéﬁ% rggéwi;vgaghggrg?dggg%&%gffgf t he eé;orrpani on
coupling ele F e C1§€ gREPLI BaieNeEIeTaYleso&oRaN the two oy
nmeshi ng seri g?'r%fn}iu%l%%&% ejr:lr?ehtg..a Frgmj"t he rear %nd 16 of each coupli nyf
el enent |eg 14,4 Na08 vt SH6IS1det §i D1t 8pAEEA2 2ol wa@@1AC!E rint tHde stringer
tape 11, the tondue 22 15 serving as a guide for the slider as it noves '
. -along the geric%uﬁir@%éd\gwlenwnéﬁ thet septes of coupd iy elemgnts

| fastener.

13 and another series of companion coupling elements
(not shown) are brought into in£ermeshing engagement by
Ia gslider (not shown) to éloSe a slide fasténer, the
recesses 19 of the_coupling'heads.la receive the ridges
10 20 of the companion coupling elémehts'tb allow secure
coupling engagement.betweenfthe two meéhing series 6f
coupling elements. From the rear end 16 of each
coupling element leg 14, there exteﬁds.a thin tongue 22

in contact with the stringer tape 11, the tongue 22

15 serving'as a guide for the slider as it moves along the
series of coupling elements 13 to open or close the

slide fastener. | W/

A certain successive ﬁumber of éuch coupling elements' 13
.are reqﬁired tq be remo.ved from the stringer tape .11 to proyide an
20 eiement-free space S (Figuré 5) aéross which the slide
fastener stringer 10 will be cut off. |
‘Figures 4 and 5 show an apparatus fo: femoving'
coupling.elements 13'frpm a slidé fastener stringer
tape 11, the apparatus beinglgenerallyldehqted at 30.
25 The appaxgtu; 30'essentially éomprisgs_a pai; of

grippers 31 for gripping the slide fastener stringer



irA certain successive nunber of such coupling elenents 13 are required to be
renmoved fromthe stringer tape 11 to provide an 20 el enent-free space S
s(Figure 3) acrooss which the slide fastener stringer 10 will be cut off.
Figures 4 and 5 show an apparatus for renoving coupling elenents 13 froma
slide fastener stringer tape 11, the apparatus being generally denoted at
30. 25 The apparatus 30 essentially pogprises a pair of gLippers 31 Lorh
gripping the slide fastener stringer~ T7- tape 11 therebetween with the
coupling elenments 13. positipned downwardly, a central punch 32 di sposed
bel ow the gri ppaHs éi F%?r?ﬁ?ﬁg??ﬂngﬁPotgﬁeCEBaﬁFPﬁgegéﬂﬂ§t§8150 breﬁk tgg
coupling ele : haj two_pieces,  and a papr of side punches

di sposed onengﬁaéééﬁogéﬁed%QE?ﬁgd%%ht?aFeﬂgﬁéh gE"ﬁHdghagfﬁ§°§E§gebshEped
spreaders 34, lyely: heg r p f o readi ng the broken
pieces of the %oup ﬁ%a¥e %ﬁ%@ Eélgi i%P Eﬁrsgg§7ﬂe18§$p§€ scgfpﬂégg | ower
supporting edggs,@e. 14 e5H 6t ¥f|MheOgoﬁﬁgiﬁgi%T@ﬁegggs%3¥%§99t@Stgtr'nger

tape 11 is cl anped between the grippers e en o] ongues 22 of

the coupling elwsmpidcds, admd Ne! sla 2926154148 CpeHPRAS %§9d9996§e35358f

I rovably 15 supporting the coupling elenents 13 on the grippers 31.
on each side of the central punch 32 and having
wedge-shaped spreaders 34, respectively, on their upper

U ends for spreading the broken pieces of the coupling
elements 13.

10 The grippers 31 have lower supporting edges 35,
respéctively,-on.their lower ends. When the stringer
tape 11 is clamped between the grippers 31, the ends of
the tongues 22 of the coupling elements 13 are held
against the supporting edges 35 for immovably

15 supporting the'cgupling elements 13 on the grippers 31l.
The grippers 31 have upper foot members 36 angularly
movably supported by parallel shafts 37, respectively,
connected to an upper block 38. The upper foot members
36 have upper surfaces 39 engaged by a piston rod 40 of

20 an air cylinder (not shown) mounted on the upper block
38. When the air cylinder is actu#ted to extend the
piston rod 40, the upper surfaces 39 are pushed
downwardly to cause the grippers 31 to turn in opposite
directions about the shafts 37 for Spreadng the lower

25 ends thereof apaft from each other. The grippers 31
are normally urged by compression coil springs 41

acting between the grippers 31 and the upper block 38



The grippers 31 have upper foot nenbers 36 angul arly novably supported by
paral l el shafts 37, respectively, connected to an upper block 38. The upper
f oot nenmbers 36 have upper surfaces 39 engaged by a piston rod 40 of 20 an
air cylinder (not shown) nounted on the upper block 38. Wien the air .
cylinder is actuated to extend the piston rod 40, the upper surfaces 39 are
pushed downwardly to cause the grippers 31 to turn in opposite directions
about the shafts 37 for spreading the Igower 25 ends thereof apart from
each other. The grippers 31 are normally urged by conpression coil springs

41 acting betwegnehbf §hi BPA@iredt idnd tihdriprertHdiacKidder ends to turn in
a direction to bring their |ower ends together. Between the upper foot
menbers 36, thebgetheti.spBetwernshecuptRy dodtedsnRenhe § ovidieEfdsS of the
grippers 31 spaced a certain distance fromeach other 5 when th ri ppers
31 are brought diegeskdr ausgecerhd2r £or kaeping the J&Yﬁﬁ@a‘ﬁ%rf’go' e o
springs 41, the distance being selected to be slightl reat er tqﬁn the &
thi ckness of tgeippersgdl spacedi a CrI&Adiyd stange (IRCRAEEr tape

Toved (n | (5. | whR: GhenaF Lopes o arer i asaii s oer iRy Hifl *°
together, jol ngrlegi(}.?feinrc]:% %fc%\fliet'%o%n%rte%eéri%bnet%n'pr.:l_irl'?gs 41, the
distance being selected to be slightly greater than the
thickness of the stringer tape 11.. Therefore, even
when the stringer tape 1l is gripped between the
10 grippers 31, the stringer tape 1l can be moved in its
| iongitudinal direction. The grippers 31, when brought
together, jointly define a cavity 43 therebetween. The
upper block 38 is vertically movable a certain stroke
" by a suitable drive sourcé such as an air cylinder (not
15 shown) for the reason described below. |
The central punch 32 is verticaily movable a
certain stroke toward thé grippérs'3l by a suitable
'driQe source such as an air cylinder (not shown)
disposed below a fixed lower block 44 (Figure 5). The
20 central punch 32 has as many cutting edges 45 on its
upper end as the number of coupling elements 13 to be
removed from the stfihger tape 11, the cutting edges 45
being séaced at equal intervals in the longitudinal
direction of the central punch 32. Each of the cutting
25 edges 45 is of a triangular cross section. The central
_punch. 32 also has a plurality of tape displacers 46

positioned on the upper end thereof between adjacent



upper block 38 is vertically novable a certain stroke by a suitable drive
source such as an air cylinder (not .15 shown) for the reason described
\bel ow. The central punch 32 is vertically novable a certain stroke toward
the grippers 31 by a suitable drive source such as an air cylinder (not
shown) di sposed below a fixed | ower block 44 (Figure 5). The 20 central
punch 32 has as many cutting edges 45 on its upper end as the nunber of
coupling elenents 13 to be renpved ffosn+he stringer tape 11, the cutting’
edges 45 being spaced at equal intervals in the |ongitudinal direction of
the central pungs 33X thactnttfindgeedars 4y 204 pxiecubng stowardt thangul ar
cross section. The central unch 32 also has a plurality of tape

di spl acers 46 PORRGGhetl taRRrd kﬁﬁﬂ%¢@ﬁ%o€ b%%%%eﬁpﬁﬂ¥6£%nt - 9-

Cape di spl acertben “%923%63 i aI‘€7 oépe#r%é” stk ivel¥oPh BPPEghte  vel y
taperhT CThe AR, £9F, FEGRIVIRE, K SRS, S5 14 #tﬁﬁet "ps of the.
cutL 09, 2993 el e ICT S QLA EY T e UL B ESRTLT
air cylinder (fi3her than the tips of the cutting edges 45.
The side punches 33 are vertically movable a
W certain stroke toward the grippers 31 by another
suitable drive source such as an air cylinder (not
10 shown) disposed below the lower block 44. Each of the
| wedge-shaped spreaders 34 has a length corresponding to
that of the succession of coupling elements 13 to be
removed, and has its uppermost tip positioned closely
to the central punch_32. The side punches 33 have
15 respective legs 48 vetically slidably disposed in the
lower block 44. Compression coil springs 49 are
interposed between the lower block 44 and the legs 48
for ndrmally urging the side punches 33 to move
downwardly away from the grippers 31l. .The central
20 punch 32 is mounted on a punch.support 50 slidably
_disposed between the side punch legs 48. The central
punch 32 is normélly urged to move downwardly away from
the grippers 31 by compression coil springs 51 acting |
.between the punch support 50 and the side punch legs
25 48. The central punch 32 and the side punches 31 are

thus interlinked by the compression coil spring 51 such

that when the.side punches 33 are lowered, the central



10 shown) di sposed bel ow the | ower bl ock 44. Each of the wedge-shaped
spreaders 34 has a length corresponding to that of the succession of
~coupling elenents 13 to be renoved, and has its uppernost tip positionéd
closely to the central punch 32. The side punches 33 have 15 respective
| egs 48 vetically slidably disposed in the | ower block 44. Conpression coi
springs 49 are interposed between the | ower block 44 and the |l egs 48 for
normal |y urging the side punches 33 to ve downwardly away fromthe
grippers 31. The central 20 punch 32 is nmounted on a punch support 50
slidably di spoggachehyeel Wgcs IGkdedr ity ith (dIQrfiy '@e punch 32 is

normal |y urged”to nove downwardly away fromthe grippers 31 by conpression

coil springs Sitgghiges R g\éeem e HeUNWhgitudIdalily afsl ivered de punch | egs
‘25 48. The central punch 32 and the side punches 31 are thus interlinked by

t he conpressi osmoeithlypaindg safedyc afitert nemovalheofsicupling csl&tent e :

| onered, the central - 10 - punch 32 is also lowered therewith to allowhr
t he stringer t dBetbéredriom.l ongitudi nally delivered snoothly and safely
after renoval of coupling elenents 13 therefrom 5 Qperation of the
apparatus 38 for renoPPegatden iofy thes AnRaratys 3 fok ZOROWRT tape 11

w il be _ .
coupling elements 13 from the stringer tape 11 will be

described with reference to Figures 6A through 6E.
' In preparation for coupling element removal, o/
a pbrtibn of the stringer tape 1l from which coupling
10 elements 13 are to be removed is sandwiched between the

grippers 31 with the ends of the tongues 22 held

against the supporting edges 35 to hold the coupling
‘elements 13 in position. The central punch 32 and the

side punches 33 are retracted to their lowermost

15 positions below the grippers 31, and the cutting edges

45 and the tape displacers 46 are positioned slighly
beneath the tips of the spreaders 34 of the side
punches 33. ' ' |
The central punch 32 and the side punches 33 are
20 .moved upwardly by the respective d:iQe sources until
the tips of the spreaders 33 engage the coupling heads
18 to hold the coupling elements 13'stably in position
between the supportihg edges 35 and the spreaders 33,
as shown in Figure 6A. Thereafter, only the central
25 punch 32 continues to be moved upwardly to cause the
cutting edges 45 to reach the bottoms of the recesses

19 in the coupling heads 18, as shown in Figure 6B.




described with reference to Figures 6A through 6E. In preparation for
coupling elenent renoval, a portion of the stringer tape 11 from which
icoupl ing 10 el'enents 13 are to be renoved is sandw ched between the
grippers 31 with the ends of the tongues 22 held agai nst the supporting
edges 35 to hold the coupling elenments 13 in position. The central punch
32 and the side punches 33 are retracted to their |owernost 15 positions
bel ow the grippers 31, and the cuttingiedges 45 and the tape displacers 46
are positioned slighly beneath the tips of the spreaders 34 of the side

punches 33. Theneéghued upwasd hdvendnth@rsithe REMHIRI Pamte 320 noved
upwardly by the respective drive sources until the tips of the spreaders 33

engage the cosphblgshehds chltlinghelddelishdscaoplthrgisel dmeet £hk3 stably in
posi tion between the supporting edges 35 and the spreaders 33, as shown in
Fi.gure 6A. Thenpiingr elemeptshd3céowazid 2he beaded32dgentlinuehuso be noved
upmdrdly to cause the cutting edges 45 to reach the bottons of the recesses
19 in the cogpttagghesfsthe ceypdisanheadsi 48 d R two dedvesuedsupwar d

novenent of the centralﬁgunch 32 enabl,es the cuttingtidges 45 to thrust

into the cHupFPAYRelBREABUre36ConaPYriRg 5Bi8el188ge the t@R& cutting of f
t he coupl.ing Head 18 _in

Isplacers 58 Eggcgakﬁgsbegaed edge 12'of the stringer
tape 11l and their recesses 47 push the beaded edge 12
— upwardly away from the cutting edges 45, so that the
beaded edge 12 will not be damaged by the cutting edges
10 45. _

When the coupling heads 18 are broken into two
halves, the spreaders 33 of the side punches 33 are
driven upwardly to force the separated coupling heads
18 further apart, broducing a crack 52 in each of the

15 connectors 15 as shown in Figure 6C. Upon further
ascending movement of the side punches 33, the
spreaders 34 are wedged into each of the coupling
elements 13 to break it all the way into two pieces 53,
as shown in Figure 6D, whereupon the coupling elément

20 pieces 53 come off the stringer tape 1ll. The central
punch 32 is also moved upwardly a;-this time to cause
thé tape displacers 46 to lift the beaded edge 12 for
thereby pushing the stringer tape 11 into the cavity 43
‘between the grippers 31. This upward movement of the

25 beaded edge 12 and hence the stringer tape 11 assists
in breaking the coupling elements 13 for complete

removal thereof from the stringer tape 11. At this



shown in Figure 6C. During this tinme, the tape displacers 46 reach the
beaded edge 12 of the stringer tape 11 and their recesses 47 push the

beaded edge 12 upwardly away fromthe cutting edges 45, so that the beaded
edge 12 will not be damaged by the cutting edges 10 45. \Wen the coupling.
heads 18 are broken into two hal ves, the spreaders 33 of the side punches

33 are driven upwardly to force the separated coupling heads 18 further
apart, producing a crack 52 in each of LBe-15 connectors 15 as shown in

Fi gure 6C. Upon further ascendi ng novenent of the side punches 33, the
spreaders 34 arkinmedgehleistoirgen bapet hd canpbendiftedennobstrugtieddak it
all the way into two pieces 53, as shown in Figure 6D, whereupgn the

coupl i ng el enerketween ckle gBipBRESORL EhBCSt F—gﬁﬁér igage spita S8R r al
punch 32 is also noved_upwardly at this tine ause the tape displacers

26 10 Tift the BROBMPSIREHoeR fhe 1 8F IRB=RAs AtnbY: FBSsAPRRES, 4CapBSil | nio
the cavity 43 bgtmeeg t%e ﬂéigpers 31. This upward novenent of the 25 4
beaded edge 12 ¥¥RY€tringer tape 11 assists in breaking the.

coupling elenents 13 ffﬁﬂégf¥%§i§t£€€8¥ag?EHeE§§£1EESEE&P?F§Er&agqg.tape

11. At this5 - 12 - rrAger. tape can ted
unobstructedly g51it into its pieces 53, the piston rod 40 is lowered

~ to turn the grippers 31 away from each other about the

é _ respective shafts 37 and, at the same time, the upper \V

: block 38 is lowered. The grippers 31 with their lower
10 ends spaéed from_each other are now moved downwardly

along the outer sides of the side punches 33, as shown

in Figure 6E, for positively and reliably removing
coupling element pieces 53 from the stringer tape 1l1.

Thereafter, the pfston rod 40 and the upper block 40

15 are moved back upwardly to cause the grippers 31 to

- grip the.stringef tape 11. Then, the_dentral punch 32

and the side punches 33 are moved back downwardly. The
stringer tape 1l as it is gripped between the grippers
31 is longitudinally fed along until a next portion-

20 .thereof from which coupling elements 13 are to be
removed is supported by the grippers 31l..

VAlternatiQely, the stringer tape 11 may be

lonéitudinally fed along when the g;ippers 31 are
spaced apart from each ohter as shown in Figure 6E.

25 The above cycle shown in Figures 6A through 6E
is repeated to remove desired coupling elements 13 from

‘the stringer tape 1l for producing longitudinally



between the grippers 31 since there is a suitable gap provi ded between the
grippers 31 by the spacer 42, as described above. 5 | mredi atel y
,after each coupling element 13 is split into its pieces 53, the piston rod
40 is lowered to turn the grippers 31 away from each ot her about the
respective shafts 37 and, at the same tine, the upper block 38 is | owered.
The grippers 31 wth their lower 10 A ends spaced from each other are now
noved downwardly al ong the outer sidesldf-the side punches 33, as shown in
Figure 6E, for positively and reliably_renmoving coupling el enent pieces 53
fromthe strirﬁé%c?%p@°ﬁﬂllqﬁé?kﬁ$?§F,f%ﬁ% pPaceR PoansBhangtraagepper

bl ock 40 15 re moyed back upward to cause the grippers 31 to grip the
stringer tapeaﬁﬁ?e #ﬁeﬁ? ?%%wgeh?r%¥gbﬁﬁcﬁ'32 and the side punches 33 are
noved back downwardly. The stringer tape 11 as it is gripped between the
grippers 31 is longitudinally fed along until a next portion.20 thereof

f rig#h whi ch coupling elenents 13 are to be renoved is supported by the
grippers 31. Alternatively, the stringer tape 11 nmay be longitudinally fed
al ong when g he grippers 31 are spaced apart fromeach ohter as shown in
Figure 6E. 25 The above cycle shown in Figures 6A through 6E is
repeated to renove desired coupling elenments 13 fromthe stringer tape 11
for producing longitudinally
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- 13 -_spaced coupling-el ement free spaces S on the stringer tape 11 as
igamT'ln Figure 3. 5 10 15|23 25 -14- CLAIMS:- 1. A nethod of renoving

upl i Lm ' n[I a slide fastener stringer tape, each of the couplin
el errennmﬂ llm lﬂl ﬁnll ng head and two | egs extend!ong fromthe coupli Eg o
head antl nourkt e® as8trtde of a |ongitudi nal beaded edge of the stringer ]
tape, said |legs being integrally interconnected by a connector extending
through the stringer tape, said method conprising the steps of: 10
(a) gripping said stringer tape betmeeﬁ' pair of grippers with said

coupling el ene pported on said grippers; (b) thrusting cutting edge
nmeans into therE g head of each coupling elenment toward said ] ]

l'ongi tudi nal 15 beaded edugfetfol @3 ddoWitiyp! ddip gl ebélents from a

slide fastener stringer tape, each'qf the coupling

AR

elements having a coup;ing head and two legs extending
from the coupling head and mounted astride of a
_1ongitudina1 beaded edge of the stringer tape, said
legs being integrally interconnected by a connector

extending through the stringer tape, said method

comprising the steps of:

10 (a) gripping said stringer tape between a pair
of grippers With said coupling elehents supported on
said grippérs;

(b) thrusting cutting edge means into the coupling

head of each coupling element toward said longitudinal
15 beaded edge to break the coupling head; and

(c) driving wedge-shaped spreader means into

each coupling elemeht through the broken coupling head W,
thereof to spread said each coupiing element until said
connector is forcxbly broken, for thereby breaking said
20 each coupling element into two pieces off sa1d stringer
tape.
| 2. A method according to:claim 1, wherein, after
said wedge-shaped spreaders are dri&en into said each
coupling element, said stringer tape is pushed into .
25 said grippers to assist in breaking said eadh_cbupling
element into said two pieces.

3. A method according to claim 1, wherein, after




< I Vi [ ' | ement t hrough
- ng wedge- shaped spreader means into each coupling e _
gﬁé g;gxgngcoup?ing hgad thereof to spread said each coupling elenent until
fsai d connector* is forcibly broken, f::or t gerteb_y brerearﬂmlﬁm ﬁumﬁm
‘ ing elenent into two pieces off said string .
ggggﬁhi%g to claim1, wherein, after said &%dge-shapeﬂ Spreaderssare drlygn
into said each coupling elenent, said stringer tape is pushed into. 25 sai

[ | | ' ' h ling element into said two
o coos, 3. Ca A AAbR SO e feRBEY £51Brakan bntersaidisweai d cach
ggﬁg??h93é|édg;.i;%tﬂég%gl'5; S 'd'%¥n’$ie es, said gripperi are noved to
renove said tVW)%HerS posi#rv@?yéér SRPYe tF?nﬁ%?°Y&p§?1Q. ¥R appar at us

for renoving fpivoes desﬁhif\?éiyeﬁoé said S§H%£?§L&$ﬁ e coupling el ements

Wi ng ' W0 | egs *fromthe coupling
of a type having a coupling head and two (
head and nount ed a&st mmleapyarfa i ¥ érh dfdy go,ﬁdge ﬁ;géhg?ggébgger
- ta¥, said legs being integrally i nt er connect y a c%. : t. | ghggfor'
through the 1®tringext rtapercdwsleing 2 remdwed a&f'fia C%é!%é@g{,g%‘)m ge
gripping said stringer tape while supporting sald co i ng :
: coupling head and two legs extending from the coupling

head and mouhted astride of a {ongitudinal beaded edge
of the stringer tape, said legs being integrally
interconnected by a cbnnector extending thrbugh the
10 stringer tape, said apparatus comprising:
(a) means for gripping saia stringer tape while
supporting said coupling elements;
(b) thrust means adapted to be thrust into the
coupling head of each coupling element toward said
15 longitudinal beaded edge to break the coupling head; and
' (c) means for spreading said each coupling element
thtough the broken coupling head thereof until said
W, connector is forcibly broken, for thereby breaking said
each coupling element into two Pieces off said stringer
20 ~tape, wherein said spreading means comprises a pair of
side punches disposed one on each side of said thrusting
means, said side puhches having wedge-shaped spreaders,
respectively, for being driven into said each coupling
element through the broken coupling head thgreof: and
25  wherein sa;d thrust means comprises a centrQI punch,
each of said wedge-shaped spreaders héving a tip

positioned closely to said central punch.



(b) thrust means—adapted to be thrust into the coupling head of each

coupll t toward said 15 | ongi tudi nal beaded edge to break the
coupl i ! ﬁ@ﬁr H" ans for spreading said each coupling elenent
t hr ough |ng head t hereof until said connector.is forcibly.

br.oken, for thereby breaklng said each coupling elenent into two pieces off
said stringer 20 t ape, wherein sai di&preadi ng neans conprises a pair
of side punches di sposed one on each side of said thrusting neans, said
side punches havi By wedappatad SRy tESPESin Ve YunépéiResagadri ven
into said each coupling el enent through the broken coupling head thereof;
and 25 gripipimng meamisl cddmprsiser anspainpof sgsipperst fat qnﬂpb;ngach
of said wedge- shaped spreaders having a tip positioned closely to said
central punchsaid sgringar 4ape HRherehevrermg and ca aspader wh¥r whiichai d

gri ppi ng neans conprises a pair of grlqgsrs for gr| plng sai d_stringer tape
8

t her ebet ween, 8344 Frdppasns @AreyfRaredicopi ook so

oLher Gor 21 QMY Rringer Tt £'ad P8 {SngEelRtsthgne! i nal 1y

therebetween.
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