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METHOD AND APPARATUS FOR FORM NG ELEMENT- FREE SPA
SLI'DE FASTENER CHAI N BACKGROUND OF THE Imtl Field
of the lnvention: This invention relates to a netho
appardfus for forming an elenent-free space portion in a cont|

fastener chain by renoving a predetern1ned | ength of coupled A
netallic fastener e enents fron1a air d%osed f ast ener tapes
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of the individual fastsﬁé&é@gogﬁéﬁﬁggﬁw%o@&ge Rel ated Art:

I n manufacturing slide

ontinuous | ength of

~slide fastener chain, the slide fastener chainis internittently fed to a
space formng station by a slide fastener length at every tine, and in

the space form ng station @E??{Oﬁgﬁ: (r?l'[ge ﬁﬁg of contin- uous coupl ed
fastener elenents are renE@ éﬁ\ I?%% Q tener chain to form an

el ement-free £P3
chain is interrupfe

This invention relates to a method of and an apparatus
for forming an element-free space portion in a continuous
slide fastener chain by removing a predetermined length of

coupled rows of metallic fastener elements from a pair of

‘opposed fastener tapes, each fastener element having a

coupling head and a pair of legs mounted astride of the
individual fastener tape.
2. Description of the‘Related Art:

In maﬁufacturing slide fasteners successively from a
continuous length of slide fastener chain, the slide
fastener chain is intermittently fed to a space forming
station by a slide fastener length at everf time, and in
the space forming station, a predetermined length of contin-
uous coupled fastener elements are removed from the sllde
fastener chain to form an element-free space portion each
time the feeding of the élide fastener chain is interrupted.
The cut fastener elements left over at ends of the element-

free space section would constitute various hindrances in

_attaching slide fastener components, such as top stops, a

slider and a bottom stop, in subsequent processes.

§1<P(Hft AR RARRALiLy™ the feeding of the slide fastener
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. The cut fastener elenents left- over at ends of the elenment- free space

- section would constitute various hindrances in__attaching slide fastener
conmponents, such as top stops, a sl| gafs aEETAHAOBEEMN|st op, in subsequent
processes. REPLACED 2 Attenpts have been
made to cope with the above-nenti oned—probiem Japanese Patent Publication
No. Hei 6-49008, for exanple, discloses an elenent-free space formng
method in which aAsympesfltave bges arideoto ofope WOtH itheodBowd-mdatiGrddener
chain in a space formng station is positioned with high precision and no
cut fastener @rebken.s dapamedet Patent 2ublibcxtdonf N6 hdledpbeldd08r,nfomg secti on,

I rrespective of flexibleness and tension change of the slide fastener

chai n duri ng exheple odisclostsc andelepend-firees spacerfareing dyethiodnin t he
continuous slide fastener chain is stopped while it is intermttently
supplied to aWhéflrefPacediorging esedinnnef aspatinuens alidé faspensatt i oni ng
pin is brought into engage- _nment with a fastener elenent in. a

non- space- f or (PAY? b B SRR SRTPiRp fdation He ppeltionedevitohighng of the

space-form ng__segction, and then re than half of the fastener elenments of
P gprec sion an éLe cut fastener elements left over at ends of

the space-forming section are removed, irrespective of
flexibleness and tension change of the slide fastener chain
during the process. According to this prior method, when
‘the continuous slide fastener chain is stopped while it is
intermittently supplied to an element-free space forming'
apparatus, a first positioning pin is brought into engage-
ment with a fastener element in a non-space-forming section
contiguous to the one at the front end of the space-forming
section, and then more than half of the fastenér-elements of
the space-forming section are removed. After the first
positioning pin ié released from engagement with the slide
fastener chain, a second positioning pin is brought into
engagement with a fastener element in a non—spacé—forming
section contiguous to the one at the rear end of the space-
forming section, and then the fastener elements left over in
the space-forming section are removed. Thus an element-free
space portion devoid of partially broken fastener elements
is formed. Then the second positioning pin is released from

engagement with the slide fastener chain to finalize a single
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| the space-form ng section are renoved. After the first positioning pinis
rel<eased from engagenent with the slide fastener chain, a second

positioning pin is brought into engagenent with a fastener elenent in a

non- space-formng section contiguous to the one at the rear end of the

space- formng section, and then the fastener elenents left over in the

: space-form ng section are renoved. Thus an elenent-free space portion
devoi d of partayalleyobpriocesgsast ener el enents is formed. Then the second
positioning pin is released from engagenent with the slide fastener chain
to finalize a singlewever, accordipg|tw JepanessePatent Publigatdvar, according
to Japanese Patent Publication No. Hei 6-49008, the fastener elenments of a

‘space- f or m ng Noselel &rs2pe8 s éﬁ%vé%ﬁwepuﬁmmsoef a ispacerling@ingg portion
bet ween the coupling head and a pair of |egs branching from the coupling
head to separ #LELi0k 3XEUBLNGHS hb&opmlﬂ&é’“rteﬁbe ‘FWH&CElTPEgIP@r&é‘PW on. Since
t he fastener el enents_are nched out .at the ut B053|bl limt to the

cores, the pubekves fihg cevpiing hepd and ?H@]é’oPgs ﬁ%n‘frﬁélﬁefﬁ’é‘?m t apes.

Ther ef or e, if he fast.ener e) enents are not nDuTted on,t he
e coupling head to separate the coupling head and the legs

in a single action. Since the fastener elements are punched
out at the utmost possible limit to the cores, the punch
would tend to contact the cores of the fastener tapes.
Therefore, if the fastener elements are not mounted on the
fastener tapes uniformly, the punch strikes the core to
break them.
In an effort to eliminate the foregoing problem in

removing the fastener elements, Japanese Patent Laid-Open

- Publication No. Hei 4-197304,'for example, discloses an
improved_method which comprises the steps of clamping cou-
pling heads of synthetic resin fastener elements from upper
and lower sides by a punch and a die, cutting connecting
portions between the coupling heads and the upper legs by
a cutter, sepérating the upper legs from the coupling heads
and the lower legs, moving the cutter transversely of the
fastener tapes, removing the upper legs from the_fastener
tapes, and removing the coupling heads and the lower legs
from the fastener tapes by lowering the punch and die per-

pendicularly of the plane of the slide fastener chain while



fastener tapes uniformy, the punch strikes the core to break them

Intan effort to elimnate the foregoing problemin renoving the fastener
el ements, Japanese Patent Laid- OfeRcSHEDf {186BEEN No. Hei 4-197304, for
exanpl e, discloses an inproved et h cpMceb conpf i ses the steps of

cl anping cou- pling heads of s tt i Stener el enents from upper
and | ower sides by a punch and a die, cutting connecting portions between
t he coupl i ng hbedsoupldnghkeadspare |cgmpbg betweent v pusphrand dget he upper

| egs fromthe coupling heads and the |Iower |egs, noving the cutter
transversely of thin Jopsnese Patepedaidetipan rPgbgh@aﬁiWeNN dlgd firom the
fastener tapes, and renoving the coupling heads and the |ower legs from -
the fastener {19536 pytheofigstengrt slenentshacmdqagdeobsynthekliresine iy of the
pl ane of the slide fastener chain while

4 the coupl i ndNfesificethe fastaaer riemests (3re Poweiedqp the fastener |,

J Pat ent Lai d- Publication No. Hei, 4- 197304, the fast
ol emont s or e AABES Y SPAPFRARCRSLUE, DRHY . Abe YBRET, 54 deber ofBiont < arc

n n the_f [ .
mounted on t ot gﬁ%‘%%%tener_elements penetrate into the fastener tapes

= 3

during molding, so that the upper legs would be left over on
the fastener tapes and would therefore be difficult to be
removed merely by being cut by the cutter. Consequently,
-after it is moved vertically to cut the upper legs, the
cutter is moved sideways to scratch the upper legs off the
‘ fastener tapes.
With the fastener-element removing apparatus of
' Japanese Patent Laid-Open Publication No. Hei 40-197304,
the cutter requires two actions to remove the uﬁper legs,
thus making the mechanism of the apparatus compiex so that
the cutting process cannot be simplified.
SUMMARY OF THE INVENTION
It is therefore an object of this invention to provide
a method of.énd an apparatus for forming an element-free
space portion in a continuous slide fastener chain having
a pair of metallic fastener element rows by removing the
faétener elements of a space-forming section effectively,
without damaging cores of the fastener chain, using a

simplified mechanism.
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; tapes by injection nolding, part of the upper and |ower legs of the
fastener el ements penetrate into the fastener tapes during nolding, so
“that the upper legs would be |l eft over on the fastener tapes and woul d
therefore be difficult to be renoved nerely by being cut by the cutter.
Consequently, after it is noved vertically to cut the upper |egs, the
- cutter is noved sideways to scratch the upper |legs off the fastener tapes.
- Wth the fastener Theepragenteimwengratpneatuedidd if agtmreses Radyent Lai d- Open
" Publication No. Hei 4-197304, the cutter requires two actions to renove
t he upper | egeossibhlstnwifi developingcharethml off tand appparatus dopl ex so t hat
the cutting process cannot be sinplified. SUMVARY OF THE
| NVENTI ON ~  remaving snetiaddée ofastenentslements, thasedion ¢hei toventipeovi de  a
met hod of and an apparatus for forming an element-free space portion in a
cont i nuous sI‘F%ePgs?%ﬁ@tth%aﬁﬂﬁi BERRrAfUSafpminemoving synthet¥cmsesirr el enent

rows by remmgégk;he fasteng&_elenents of a space-form ng section

effectively, Hﬁﬁtexﬁgﬁﬁ5§ scdpeed dn Jppaneser Bakant: kaidrOpesi ng a
sinplified meghantsfon No. Hel 4-197304, and found that simplification

of the method and aﬁparatus coﬁld be accomplished easily,
based on an attaching mechanism df metallic fastener éle—
ments to the fastener tapes. The metallic fastene; elements
are mounted on the fastener tapes by clenching their upper
and lower legs about the confrohting tape edges. Therefore,
part of the legs only bite into the fastener tapes and do
hot penetrate into the fastener tapes. This means that
when one of upper and lower legs is cut, it is easily
separated from other fastener element portions. The present
inventors have found also that the fact a metallic Strip
hops by reaction when it is cut can be utilized, and have
reached this invention. .
According to a first aspect of this invention, the
above object is accomplished by.a method of forming an
element-free space portion in a continuous slide fastener
chain having a pair of coupled rows of metallic fastener
elements mounted on and along confronting imner edges of
a pair of fastener tapes, the method comprising the steps

of: clamping a number of fastener elements, which exist in



The present inventors have studied if there is any possibility of

devel oping a nethod of and an apparatus for °~ renoving netallic fastener
el enents, based on the inventive concept of method and apparatus for
removi ng synthetic resin fastener el enents disclosed in Japanese Patent
Lai d- Open Publication No. Hei 4-197304, and found that sinplification
of the method and apparatus could be acconplished easily, based on an

. attachi ng nectfaspaeedionming| $eéctipnsefertbe Bastenernelementorowss, @Ast ener
- tapes.. The netallic fastener elements are nounted on the fastener tapes
by cl enching tiheilr epipding heads) byer pusgh amsba dier adtingmrengft ape edges.

Ther ef or e, part of the legs only bite into the fastener tapes and do

not penetrat e YPREH Kk loyer elfgs phrach ofi thensdasped fastengien one of upper
and lower legs. s cut, it is easil separated_from ot her fastener el enent
portions. The $}PBERtR at pRRsitdpPn %‘/%Wé'df Foupding headi Be # act a.netallic
strip hops b eacti.on when it |.s cut can be utilized, and have reached
this inventi or??ét{mg tblﬂgso?'b‘f’né‘gct the, sppesting,, SCRLIATING; the GWention, the
above object i cconpl i.shed by a yrethod of farmin n | enent ; f.ree space
portion in a c%ﬁ?f i glgﬁitg'@ ¥8§?§${'§r Re ‘?Paiaﬁ‘ hgb?%’g}?'ﬁrp ?Gs’pf’h%‘_ghpl ed rows
of metallic fagpefgs O%E?n&p%e@é%e%grogaféﬁq &L,ﬂ?gg cﬁ%{vé&%" e lnner edges

of
punch and the die, removing the leftover fastener element

portions from the fastener tapes by pushing the leftover
‘fastener element portions outwardly in a direction perpen-
dicular to the plane of the fastener tapes.

According to a second aspect of the invention, the
above method is carried out by an apparatus for forming an
element-free space portion in a continuous slide fastener
chain having a pair of coupled rows of metallic discrete
fastener elements mounted on and along confronting inner
edges of fastener tapes, the apparatus comprising: a base
having a long and narrow central gap for guiding the con-
tinuous slide fastener chain in a longitudinal path; a
punch and a die situated above and under the central gap
for vertical movement to clamp a number of fastener
elements, which exist in a space-forming section in the
continuous fastener chain, at their coupling heads and to
push the clamped fastener elements out of the space—forming

section upwardly or downwardly; and a pair of horizontally



a:pair of fastener tapes, the nethod conprising the steps of: clanping a
nurfber of fastener elenents, which exist in a space-formng
section of the fastener elenent rows, at their coupling heads by a punch
and a die; cutting one of upper and |lower |egs of each of the clanped
fastener- elenents at a position toward the coupling head by a cutting

bl ade and, at the sane tine, scattering the cut |egs; and with the
: coupl i ng headspaoed tduttihpcrladegscoopleratiiveawd thethe guach diort bettiasg ener
" tapes, being clanped by the punch and the die, renoving the | eftover
f ast ener el enmypper pur tliowes Yegsnof Hahef fastener ehementsy wubdi aget he | ef t over

fastener elenent portions outwardly in a direction perpen- dicular to the
pl ane of the fcdanpek byt Hhepunch and Abecdir n@tt positiensntowardethest t he
i nvention, the above nethod is carried out by an apparatus_for form ng an
el ement-free SPUBHLINRNEASS: | RrafeAhlynubie W) Getliqg; bhedes 8A¥ N having a
Bl ong. cont 1 onMRG-HndEIEDGod. 67 FISBERGR PHoRS UG Ppde B85 Tompr | S ng:
a base tener element in a direction of travel of the fastener chain.

In this invention, after the legs of the fasténer
elements on one side of the slide fastener chain at a space-
forming section are cut and scattered, the coupling heads
and the legs on the other side of the slide fastener chain
at the same space-forming section are pulled off the cores
of the fastener tapes while they are clamped by the punch
and die. - It is accordingly possible to remove the fastener
elements without damaging the cores, and so high precision
is not required in positioning the fastener elements of a
space-forming section in a cutting station, thus making the
structure of the apparatus simple to improve the rate of
production. |

Especially when the legs of the fastener elements are
cut at the ends of the cores toward the coupling heads, no
burr due to the cutting bites into the cores toward their
centers so that the resistance due to the burr when the
coupling heads are pulled off the cores can be reduced.

Therefore the fastener elements can be removed in a simple

action without damaging the cores, thus a high quality
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having a | ong and narrow central gap for guiding the con- tinuous slide
fastener chain in a longitudinal path; a punch and a die situated above
and under the central gap for vertical novenment to clanmp a nunber of
fastener elenments, which exist in a space-formng section in the

t continuous fastener chain, at their coupling heads and to push the clanped
* fastener elenents out of the space-formng section upwardly or downwardly;
and a pair of PRed@Glodsagpgranteed. spaced cutting bl ades cooperative with
the punch for cutting upper or |lower legs of the fastener el enments, which
are clanped by the punBRlEhJESFRIESION Q‘?Wspﬁwst oward their coupling
heads. Preferably,_the_tw cuytting bl ades ha I he sane | ength and are

st aggered by one pﬁ']{Gchlo:Fst%grf’%gg’let"en@rté@iﬁ%r&n iGK08S ff8ddPPon of travel
of the fastener chain. hi s i nvention g%;er t he | egs, of the

I
fastener el efEntl APRALAEIS 58P0¢°Iimljr§gs?‘? FlepsitEiree EPRGs PFtionpace-

formng secti re.cut d_scat.t ered, the.coupling. hea nd. the |l egs on
t he ot her si d§Ho$ ﬁelﬁ' esf’? eeans?r@f?@r’ éﬁca?'ﬁimﬁt ‘L')? %qggﬁgﬁzﬁgggg}wﬁ] ng
section are pykl of; cQres of the fastener tapes while they are

d véa oh
cl anped by the puné% ? '

FIG. 2 is a'fragmentary plan view, with parts broken
away, of a space~-forming section of the slide fastener
chain to be processed on the apparatus of FIG. 1;

FIG. 3 shows an initial stage of cutting of fastener
elements according to the first embodiment;

FIG. 4 shows the manner in which part of legs of the
fastener eiements are cut according to the first embodiment;

FIG. 5 shows the manner in which remaining coupling
heads and other part of the legs are removed;

FIG. 6 is a fragmentary plan view of a.slide fastener
chain, showing an element-free space portion; and

FIG. 7 shows the manner in which part of legs of
modified fastener elements are cut according to a second -
embodiment.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
_ Preferred embodiments of this invention will now be
described in detail with reference to the accbﬁpanying
drawings. FIG. 1 shows a space forming process of this

invention. This space forming process is substantially



and die. It is accordingly possible to renove the fastener el enent s

wi t'hout damagi ng the cores, and so high precision is not required in
positioning the fastener elements of a space-formng section in a cutting
station, thus making the structure of the apparatus sinple to inprove the
rate of production. Especially when the | egs of the fastener

i elenents are cut at the ends of the cores toward the coupling heads, no

burr due to tihdersuilchi ngith that idilselbbed cor gspimuses Batdifi Pubtidtdbh SO t hat
the resistance due to the burr when the coupling heads are pulled off the
cores can be Feddedd6-4908r ekcept hheelamntneemaiingeapmareansbe renoved in a

~sinple action without damaging the cores, thus a high quality

product is gulherneford. only the operati@R siEpbEEERIeRT| I\ daéscFibedRAW NGS
FIG 1is a front view, partially in cross section, of an apparatus, for
form ng an el ement CPRELNIONS eS fasterer ghain dehawngrepathaifn, according

to a typical ggx?p%%hnn?géallg]; %Qsitséniegvglnénie?lrs.; rows is intermittently
fed in a direction of an arrow C along a traveling path 3
on a base 1 by a drive roller 4 and a follower roller 5.
When a space-forming section of the slide fastener chain 2
arrives at a position under an'element removing apparatus
20, a detector 7 outputs a detection signal to interrupt
the rotation of the rollers 4, 5, thus stopping the feed of
the slide fastener chain 2. ' |

. Then, as shown in FIGS. 1 and 2, an air pressure

cylinder 8 is actuated to move a first positioning pin 9 on
the downstream side downwardly so that the first positioning
pin 9 comes into engagement with a leg of a.fastener element
at an end of a non-space-forming section contiguous to the
fastener elements at the dowhstream end of the space-forming
section. At that time, a tip 9' of the first positioning
pin 9 is in contact with the surface of the leg of the fas-
tener element. Alfernatively, the tip 9' may be inserted
between the leg of the fastener element at the end of the
non-space-forming section and the leg of the downstream-end
fastener element of the space-forming section contiguous to

the non-space section, depending on the position at which



F.G 2-is a fragnentary plan view, with parts broken away, of a
spdce-form ng section of the slide fastener chain to be processed on the
apparatus of FIG 1; FIG 3 shows an initial stage of cutting of
fastener elenents according to the first enbodi nent; FIG 4 shows
the manner in which part of legs of the fastener elenments are cut

i according to the first enbodi nent; FIG 5 shows the manner in which
. remai ni ng couphengpaceefidsmiagd settion pérthofsltide fagener echadnod etk

-FIG 6 is a fragnmentary plan view of a slide fastener chain, showi ng an

. el enent -free spoppedsortion; and FIG 7 shows the manner in which part
- of legs of nodified fastener elenents are cut according to a second
~ enbodi nent . DESBhsEEUEMESCRR PRVakl erbIngk PRERFRRFEYX pETtSe

“Preferred enbodi ments of this invention will now be_ described in detai
with ref erencélide fiastarenmhaiyihPy arbifsigpadlcand themdoaPssihce f or i ng
process of this invention. This space_faormng process is _substantially

i dentical wit kerslidgi 525t5a8y chaimdapbightdy: thko puBrPQYg ilgnof the
base 1 by a second pad 12. By the action of the first and

second pads 11, 12, the slide fastener chain 2 positioned
under the element removing apparatus 20 is slightly tensioned
in the downstream direction so that the tip 9' surely engages
the leg of the fastener element. Therefore the downstream
end of the space-forming section can be positioned exactly
in the element removing station. Then a punch 22 and a die
23 (FIGS. 2 and 3) move toward each other to clamp a pre-
determined length of the metallic fastener element rows at
‘their coupling heads from the upper and lower sides, where-
upon a double cutting blade 21 is lowered to cut upper legs
El each at a position toward the individual cdupling head

of the fastener element rows along a more than half length

of the space-forming section and to scatter the cut upper
legs E1 off the slide fastener chain 2. Then the cutter
blade 21, the first positioning pin 9, the first pad 11 and
the second pad 12 feturn to their original inoperative posi-
tions, thus completing the process of forming the downstream
half of an element-free spacelportion in the continuous

slide fastener chain 2. 1In this embodiment, each cutter



Ne. Hei 6-49008 except an el enent renoving apparatus. Therefore only the
operation steps thereof is described. A continuous slide fastener
chain 2 having a pair of coupled netallic fastener elenment rows is
intermittently fed in a direction of an arrow C along a traveling path 3
on a base 1 by a drive roller 4 and a follower roller 5. \Wen a
space-form ng section of the slide fastener chain 2 arrives at a position
~under an el enbhade @ivhas @ apdee-shape AMmssasdetivgt witl s phicknesdet ection
signal to interrupt the rotation of the rollers 4, 5, thus stopping the
feed of the in¢rpasingiunvardinasm that the uppeenlegssEbrarensratiared. 1 and 2,
an air pressure cylinder 8 is actuated to nove a first positioning pin 9
on the downs¥hemhBhey qereisiEvey ditg satiing blade 2lsst positioning pin 9
conmes into engagenent with_ a leg of a fastenfr el erent _ at an end of a

non- space- f or mi ng 1888t }Hih s¢éde ifpssaner £has 21isfefcr8aiedBnthe at the

downst ream eng, of .the space-form ng ection. At .that tine, tip 9 of the
first positio ‘?Fgftlﬁflnm‘g% ?W%’oﬁr ac‘?h?ﬂ ttﬁetlFFé"a&HFP%c@r&f fhd'8 eg of the

fas- tener elenent. ternathth v ofhe ti iﬁ-na tbe insertedt bet ween t he
|l eg of the fa FEIRELT FIERLS 91 ¢ é ﬁﬂﬁceoffoh 8 ﬁ&%-%%@gr?S??ﬁahg section
and the |eg ofyd @gsggﬂ}fmﬁéﬁ*%"w{éﬁ&e%ﬂdé' mep QcietteE%ofpﬁce'form ng

section conti guo he non-spdceé settTon, ‘dependi ng on the position at
_ whi ch issues another detection signal to interrupt the rotation

of the rollers 4, 5, thus stopping the feed of the slide
fastener chain 2. When the feeding is stopped,'a second
positioning pin 14 on the upstream side is lowered to con-
tact with the leg éf the fastener element at the end of a
non-space-forming section contiguous to the fastener element
at the upstream end bf the space-forming section. The rest
of the contacting operation of the second positioning pin

14 with the fastener element is similar to that of the first
positioning pin 9 at the downstream.

At that time the first and second pads 11, 12
resiliently act on the élide fastener chain 2 so that the
rémaining part of the fastener elements on the upstream side
vhich corresponds to a half of the whole length of the space-
forming.section is positioned exactly in the element removing
station though the slide fastener chain 2 is locally expanded
or shrunk. Then the cutter blade 21 is lowered to cut the

coupling heads of the remaining part of the fastener elements

—11_—



i the space-formng section of the slide fastener chain 2 is stopped.
Subsequently, a novable block 10 is lowered to hold the slide fastener
chain 2 by a first pad 11 and then to push the slide fastener chain 2
slightly into a groove 13 of the base 1 by a second pad 12. By the action
of the first and second pads 11, 12, the slide fastener chain 2 positioned
under the elenent renoving apparatus 20 is slightly tensioned in the
downst r eam di tecremevesthethfronhehe ispide fastenr eihgige?, wheeeupan thet he
fastener element. Therefore the downstream end of the space-form ng
- section can beube blade2laxibe |second posdtipeingpinelbyiand thetfilost Then a
“punch 22 and a die 23 (FIGS, 2 and 3) nove toward each other to clanp a

pre- deterni A8 Sesepdpasis dhe hergtun %?%ﬁégmtimpw%webf hei r

coupl i ng heads fraomthe er_and | ower sides, ere-, upon a double

cut Itoi nggbl adepﬁlqgé’nﬁo pst'BY &¥e apRrs-TorBing ppesatirns: ab ¢RIt i on t oward

t he individual, coupli head of, the fasteper el enmept rows_al ong a nore
t hgnI Ra: fol enﬁ?%eamg@{fa?szﬁﬁ%-%ﬁﬁ?r@ é@&i?ﬂ%ﬁ&gém ferminge cut upper

‘process is completed. Then the slide fastener chain 2 is fed

again to start the next cycle. As a result, a plurality of
element-free space portions are formed successively at pfe—
determined distances in and along fhe slide fastener chain 2.

A fastener element removing-apparatus 20 of this
invention comprises the base 1 with a long and narrow central
gap for guiding the pair of fastener tapes 2a of the fastener
chain 2 longitudinally, the punch 22 and the die 23 situated
in a éonfronting relationship over and under_the central gap
of the base 1 for vertical movement to clamp the coupling

- heads Eh of the fastener elements E in the space-forming

section L of the slide fastener chain 2 and to move beyond
the space~forming section L downwardly or upwardly, and the
pair of cutter blades 21 operable in timed relation with the
punch 22 for cutting one of the upper and lower legs El of
each of the fastener elements E, which are clamped by the
punch 22 and the die 23, at a position toward the individual
coupling head Eh.

The ﬁwo cutting blades 21 are situated in frictional

contact with opposite side surfaces of the punch 22 and is
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| egs E1 off the slide fastener chain 2. Then the cutter blade 21, the
first positioning pin 9, the first pad 11 and the second pad 12 return to
their original inoperative posi- tions, thus conpleting the process of
formng the dowmnstream half of an elenent-free space portion in the

: continuous slide fastener chain 2. In this enbodi ment, each cutter
' -10- bl ade 21 has a wedge-shape cross section with its thickness

increasi ng upwstuayed dyt,hfor texanpbpera negsi Husaratet £lubd gqu'esshes they are

cut by the cutting blade 21. Then the slide fastener chain 2 is fed
again in the cgilinden dadependeatdyrofivile pinch 2Reformmitting qndyt omé the
fastener elenents of the space-formng section arrives at the position
under the cut tfngh® upper2and igwerctess 81 of dachuef theofastenst ecti on si gnal

to interrupt the rotation, of the rollers 4, 5, thus stopping the feed of
the slide faSlenents FapRistingnin the spaceiifoymisg t@sden; &heecond

apparatus 20 has, in addition to the foregoing members, a
pair of pressure members 24 arranged in symmetry with-
respect to the cutter blades 21 and spaced apart by a .
predetermined distance from each other. After the first
and second pads 11, 12 act on the slide fastener chain 2,
the pressure members 24 are lowered by a drive mechanism,
such as a non-illustrated fluid pressure cylinder or a cam
mechanism, likewise the cutting blades 21, the punch 22

- and the die 23 to press the opposed fastener tapes 2a of
the slide fastener chain 2 against the upper surfaces of
the base 1, thus securing the slide fastener chain 2 in
position. The die 23 is situated in confronting relation-
ship with the punch 22 with the base 1 therebetween and
coacts with ihe punch 22 to clamp the coupling heads Eh of
the fastener elements E and to remove the cut coupling
heads Eh and the leftover legs El extending from the
-coupling heads Eh off the slide fastener chain_Z, thus
forming an element-free space portion SP.

FIG. 2 is a fragmentary plan view showing the relation-

ship between the cutting blades and the fastener elements

when an element-free space portion is formed. The two



o

positioning pin 14 on the upstreamside is |owered to con- tact with the
|l eg of the fastener elenent at the end of a non-space-form ng section
contiguous to the fastener. elenent at the upstreamend of the

space-form ng section. The rest of the contacting operation of the second
positioning pin 14 with the fastener elenent is sinmlar to that of the

~first positioning pin 9 at the downstream At that time the first

“and second pauttifig Wladese2l larenstaggeriedoby tdne pitcie of atherfasteher n 2 so
that the remaining part of the fastener el ements on the upstream side

- whi ch corr espdieaent olanghiudingllyhef whel elidsdiabterdien ichatpazand f or m ng

section is positioned exactly in the el ement renoviing station though the
slide fastendiavéhai kensthslaggexn thar,ahad€dlengthsef ddie. smacarfonmingit t er

blade 21 is lowered to cut the _coupling heads of the renmaining part of the
fastener el erfi$ftdon and smaller;thapdifie depetty ofniheSPIceTEOmi8Bener chain 2,

first and saestionaadhs osis palag o1t 8 TR LOPHON AECHIBpOtatite

posi tions. Tr]sliidebf/aét\égeg RE Caelhfg r{Tsi r[')%ng.glgnﬁeadt E)gn%hg tﬁcgg%/n and second
positioning pins 9, 14 in substantially the same manner as
in the method disclosed in Japanese Patent Publication No.
Hei 6-49008. The punch 22 has a length equal to that of
the cutting blades 21.
| The apparatus 20 of this invention is simple and compact
in structure as described abéve and is therefore simple in
operation; FIGS. 3 through 5 show a space forming process
using the apparatus 20. FIG. 3 shows the initial stage of
a cutting process by the cutting blades 21. A continuous
slide fastener chain 2 is fed, by non-illustrated feeding
means, to a predetermined position on the base 1 on which
the apparatus 20 is mounted as an element-free space forming
apparatus. When the space-forming section of the coupled
fastener element rows attached for the continuous slide fas-
tener chain 2 arrives at the apparatus 20, the feed of the
slide fastener chain 2 -is interrupted, at which time the fas-
tener element rows of the slide fastener chain 2 is supportéd
on the upper surface of the vertically'movable die 23 along

the central gap in the base 1 as shown in FIG. 3. At the



stream and upstream sides, a single cycle of space formng process is

conpleted. Then the slide fastener chain 2 is fed again to start the next
cycle. As a result, a plurality of elenent-free space portions are forned
successively at pre- determ ned distances in and along the slide fastener

- chain 2. A fastener el ement renoving apparatus 20 of this invention

conprises the base 1 with a Iong and narrow central gap for guiding the
pair of fastesame tapes 2 Gfeé hendsast ety legdalnonl tinJiokedi siale ¥f t he
punch 22 and the die 23 situated in a confronting relationship over and

‘under the centhalsljde fasitenbe dmda 2 41w sandviched bewsennthé aconanp t he

coupling heads Eh of the fastener elenents E in the space-formng section
L of the slidérdnidngnimmerhsinfatesndf t thenbase bkysontihat Hhes fasieneor ni ng
section L downwardly or upwardly, and the air of cutter blades 21
operable in t¢mnﬁélIétﬁanlamlfﬁhlﬁePO%iId@negzaa‘ shoeritin §§Gond ofint he upper
and lower legs El of  each of the fastener elenents E, which are clanped by
the punch 22thédeanking.cthe ventigapbbyimovahle puach 24 sitpated @bave coupling
head Eh. The two cutting blades 21 are situated in frictional contact
wi th opposit e/§ %ésg%ﬂefraééﬁm%?t £RES pien veptigad lysmovable cutting

blades 21 situated in frictional contact with opposite side
surfaces of the punch 22 and the two pressure members 24
situated on right and left sides of the cutiing blades 21
are still in théir standby positions.

Then the punch 22 and the pressure members 24 are
lowered as indicated by phantom lines in FIG. 3. The punch
22 thereby comes into contact with the coupling heads Eh of
the fastener elements E to clamp the fastener element rows
from the upper and lower sides between the punch 22 and the
die 23, while the pressure members 24 resiliently presses
the fastener tapes 2a against the upper surface of the base
1 to sandwich the fastener tapes 2a between the pressure
members 24 and the base 1.

Then the two cutting bladeé 21'situated on opposite
sides of the punch 22 are lowered simultaneously toward the
fastener elements E to cut the fastener elements on the upper
surface of the slide fastener chain 2. The individual leg El
is cut at a position off the center of the core toward the

coupling head Eh as shown in FIG. 4. The upper-side legs El

—15_—



-12- actuated by, for exanple, a non-illustrated fluid pressure
cyl'i nder independently of the punch 22 for cutting only one of the upper
and lower |legs E1 of each of the fastener elenents E existing in the space
I form ng station. The apparatus 20 has, in addition to the foregoing
menbers, a pair of pressure nenbers 24 arranged in symmetry with respect
to the cutter blades 21 and spaced apart by a predeterm ned distance from
each ot her. Atderoffhthé icamplingheads il apddscdtiter2d acd sackéddyshi de
fastener chain 2, the pressure nenbers 24 are |owered by a drive .
mechani sm  soaririddustiredredi blowstrr five difdchadgerets of ethry Ispaderfamiag cam -
mechani sm |ikew se the cutting blades 21, the punch 22 and the die 23 to
press the oppzpparatust ener tapes 2a of the slide fastener chain 2 agai nst
t he upper surfaces of the base 1, thus securing the slide fastener chain 2
in position. TheIni themeagting uihedcoupliparhends By and dheolegs Ehip with
the punch 22 with the base 1 therebetween and coacts with the punch 22 to
‘clanp the coulffithQVRERIL the Lever; fide of the fasteneht@nesadd alderenove the

cut coupling the cut legs El1 have been removed from the slide fastener
chain 2 are clamped between the punch 22 and the die 23,
whereupon the clamped element portions Eh, El are removed
off the cores 2b as the punch 22 and the die 23 are simul-
taneously lowered through the 6pposed fastener tapes 2a, as
shown in FIG. 5. At the-time the cutting blades 21 are
raised to rgturn.to their original positions. Then the
punch 22 is raised to release the clamping of thehleftover
element portions Eh, El; and at the same time, the released
element portions Eh, El are blown or sucked off the upper
surface of the die 23 by an air blower for discharge out of
the space forming apparatus. Then the die 23 and the
pressure members 24 are raised to return to their original
positions, thus assuming their standby positions of FIG. 3.

In this embodiment, the coﬁpling elements existing in

the downstream part of the space-forming section of the
slide fastener chain 2 are cut and removed as the downstream
end of the space-forming section is positioned by the first
positioniﬁg pin 9, and the slide fastener chain 2 is fed,

and then the upstream end of the space~-forming section is



heads Eh and the leftover legs E1 extending fromthe coupling heads Eh off
the slide fastener chain 2, thus formng an el enent-free space portion SP.
FIG 2 is a fragnentary plan view showing the relation- ship between the
cutting blades and the fastener elenents when an el enent-free space
portion is forned. The two . - 13-

- cutting blades 21 are staggered by one pitch of the fastener el enent

| ongi t udi nal | poeitidnedsby dehef setcemkposhtioningapin 14qveherdupogt the ar ger than
a half length of the space-formng section and snaller than the [ ength of
t he space- f or ePAplinge el pwentsTRyipigigt theiupytotam paraces fremspagceect i on of
the slide fastener chain 2 is perforned by the first and second

posi tioni ng pfAENING SgcLipn @yet ek jagd| yenaveds ands mamesultasa in t he net hod

di scl osed in Japanese Patent Publication No. Hei 6-49008. The punch 22 has
a length equaPredetermin length of element-free space portion SP is

formed as shown in FIG. 6.

Then, the continuous slide fastener chain 2 is fed by
a predetermined-length by non-illustrated conveying means
until the next space-forming section arrives at the
apparatus 20, whereupon the foregoing process is performed
once again to form the next element-free space portion SP.
Thus a plurality of element-free space portions are formed
successively at predetermined distances in aﬁd along the
continuous slide fastener chain 2 as the éycle of space
forming process is repeatedly performed.

FIG. 7 shows a second embodiment showing an element
removing apparatus 20*' of the invention suitable for modi-
fied fastener elements E'; The individual leg El1' of FIG. 7
has a projection Ea' which bites into the core 2b of the
continuous slide fastener chain 2. Especially in a slide
fastener using small-size metallic fastener elements, since
the area in which the cores 2b and the individual fastener
element E' contact each other is small, the projection Ea'
is provided to secure the fastener element E'.in position.
Tﬁe cutting'blades 21 cut the individual leg E1' at a posi-

tion off the center of the core toward the coupling head,



the cutting bl ades 21.

and conpact

operation. FIGS. 3 through 5 show a space form ng process

appar at us 20.

non-illustrated feeding neans,

I n structure as descri bed above and is therefore sinple in

usi-ng the

The apparatus 20 of this invention is sinple

FIG 3 shows the initial stage of a cutting process by the
cutting blades 21. A continuous slide fastener chain 2 is fed, by

- to a predeterm ned position on the base 1
on whi ch theavgiREngt tite FRoijectivmEad & iadiehaxiedti- fhartoaphines or nmi ng

apparatus. Wien the space-form ng section of the coupled fastener el enent

rows attachedif d&#IGLhé.conti nuous slide fas- tener chain 2 arrives at the .

appar at us 20,

" which time the faghe sequentéabrpocedones apd timing oflcedchsoénthe chain 2 is
supported on the upper surface of the vertically novable die 23 al ong

the feed of the slide fastener chain 2 is interrupted,

central gap iabavecmpationedasesbryisnor PG age quntrptled by a command
-14 -

from a non-illustrated control unit, such as a micro-
processor, based on measurement and detection singls issued
from known measuring and detecting means, such as non-
illustrated encoders, micro switches and photo sensors.

As is apparent from the foregoing description, according
to the method and apparatus of this invention, since the
element-free space portion SP is formed by cutting the legs
El exposed on one side of the slide fastener chain 2 and
scatteriﬁg the cut legs El and then by removing the coupling
heads Eh and the legs El left over on the other side of the
slide fastener chain 2 from the cores 2b with these leftover
fastener element portions clamped between the punch 22 and
the die 23, it is possible to remove the fastener elements E
from the space-forming section without damaging the cores 2b
and without requiring high precision in positioning the space-
forming section of the slide fastener chain 2 at the element
removing station, thus the apparatus structure can be simple
and the rate of production is improved.

Further, partly since metallic fastener elements E are
removed by cutting one of upper and lower legs El of the

individual fastener element E rather than by punching out

at

t he



sane time, the free ends of the legs E1 on the |ower side of the slide
fastener chain 2 are sandw ched between the con- fronting inner surfaces
of the base 1 so that the fastener elenents E are laterally positioned as
shown in FIG 3. In the neantinme, the vertically novabl e punch 22 situated
"above the fastener elenent rows, the vertically novable cutting blades 21
situated in frictional contact with opposite side surfaces of the punch 22

and the two RE&%ﬁﬁ!ﬁg HexdBerl, 4hd ﬁéﬁua;t gine® thegbititing bedde P1des of the

cutting blades 21 are still in their standby positions. Then t he
punch 22 and ditenfis ess the c@ndetr 6f 24 gape whivkeeqdabs tiondne giieadhby phant om
lines in FI.G 3. The punch 22 thereby cones into contact with the coupling
heads Eh of d¢fheahbafdsieneretiaments Hbetweehanspabe-famiagesectiionent rows
fromthe upper and | ower sides between the punch 22 and the die 23, while
t he pressur e amghbenon-Bpacesidriming| seqirionseontigueus dxt dherspagees 2a agai nst
the upper surface of the base 1 to sandwi ch the fastener tapes 2a between
the pressure formdpgrsectionndit e pessible to removecthe Kaste®ercutting bl ades
21 situated on opposite sides of the punch 22 are | owered sinultaneously
toward the fHlemeRts Efrppnihe speecefiprming gecddenevidhent flapaging he upper
surface of the slide fastener chain 2. The individual leg E1 .is cut at a

position of f Wfefagipnsr slenents b f @RgRTsRage-Ltorming section by

the cutting blade 21. And even when the fastener—elemenf
pitch varies due to expansion and shrinkage of the slide
fastener chain, the fastener elements can be removed
accurately so that good quality slide fasteners can be
produced with increased efficiency.

When the individual leg El is cut at a position off the
center of the core 2b toward the coupling head Eh, any burr
due to the cutting of the legs El does not bite radially
into the core 2b so that the resistance due to the burrs
vhen pulling the coupling heads Eh off the cores 2b is
rgduced; It is accordingly possible to remove the leftover
fastener element portions'away from the space-~forming
section without damaging the cores 2b, guaranteeing

excellent quality products.



Qoupffng head Eh as s | ) jupper -si de legs E1
-15 - cut of I ads Eh and scattered are sucked by a
non-illustrated bl ovverl “ﬂ m!mual E_.t cof the space forming apparatus.
In the neantine, the couplting htads Bh and the legs E1 I|eft over on the
| ower side of the fastener tapes 2a after the cut |egs E1 have been
renmoved fromthe slide fastener <chain 2 are clanped between the punch 22
and the di e 2Glaimsher eupon the cl anped el ement portions Eh, E1 are renoved
off the cores 2b as the punch 22 and the die 23 are sinul- taneously
| ower ed through tHle obpietbddfefstfonping ancelementadregispacei portiGn 5. At the
time the cutting blades 21 are raised to return to their origina
posi ti ons. Thé%PXx He apeondinpous slide skasteser thwige (2hdayiagm mgivft t he
| eftover elenent portions Eh, EX, and at the sane tinge, the rel eased
_ ' ' of coupled rows of metallic fastener elements (E) mounted
on and along confronting inner edges of a pair of fastener
tapes {(2a), said method is characterized by the steps of:
(a) clamping a number of fastener elements (E), which
exist in a space-forming section of the fastener element
rows, at their coupling heads (Eh) by a punch (22) and a
 die (23); |
(b) cutting one of upper and lower legs (El) of each
of the clamped fastener elements (E) at a position toward
the coupling head (Eh) by a cutting blade (21) and, at the
same time, scattering the cut legs (El); and
(c) with the coupling heads (Eh) and the other legs
(E1), which are left over on the fastener tapes (2a),
clamped by the punch (22) and the die (23), removing the
leftover fastener element portions (Eh, El) from the
fastener tapes (2a) by pushing the leftover fastener
element portions (Eh, El)'outwardly in a direction
perpendicular to the plane of the fastener tapes (2a).
2. A method according to claim 1, wherein said
cutting of the legs (El) is performed between the coupling
heads (Eh) and cores (2b) of the fastener chain (2).

3. An apparatus for forming an element-free space

=2 0-



Ienent portions Eh, El1 are blown or sucked off the upper surface of the
die 23 by aglﬂmuﬂumuuﬂﬂ |scharge out of the space forning apparatus.
Then the di sure nmenbers 24 are raised to return to their
ori gi nal p03|t|ons fhu assunlng their standby positions of FIG 3.

t In this enbodi nent, the coupling el enents existing in the downstream part
of the space-forning section of the slide fastener chain 2 are cut and
renoved as t hporoiens{8Bamn @ndomtfinubes sglkide- fasteney skain d@)i s positioned
by the first positioning pin 9, and the slide fastener chain 2 is fed,

and then the bpeinganpain off cotplegdpaoes faft mehgl Hecdiscrete fastener

- 16- positioned by the second positioning pin 14, whereupon the
coupl i ng el enehemenisi §E) mpunted (s and sl qngr confrartang pinner edgesri ng sect i on
are cut and renoved. As a result redeterm ned | ength of el enment-free
space porti onoéquSsTrenFBrTr?él?Saézas)hoﬁﬁlg rAOppratys is characterized by:

(a) a base (1) having a long and narrow central gap
for guiding the continuous slide fastener chain (2) in a
longitudinal path; |

(b) a punch (22) and a die (23) situated above and
under said central gap of said base (1) for vertical
movement to clamp a number of fastener elements (E), which
exist in a space-forming section in the continuous fastener
chain (2), at their coupling heads (Eh) and to push the
clamped fastener elements (E) out of the space-forming
section upwardly or downwardly; and |

(c) a pair of horizontally spaced cutting blades (21)
cooperative with said punch (22) for cutting upper or lower
legs (El) of the fastener elements (E), which are clamped
by said punch (22) and said die (23), at positions toward
their coupling heads (Eh).

4. An apparatus according t§ claim 3, wherein said
pair of cutting blades (21) have the same length and are
staggered by a pitch of the fastener element (E) in a

direction of travel of the fastener chain (2).



Then[’the continuous slide fastener chain 2 is fed by a predeterm ned

| ength by non-illustrated conveying neans until the next space-form ng
section arrives at the apparatus 20, whereupon the foregoing process is
performed once again to formthe next elenent-free space portion SP. Thus
a plurality of element-free space portions are fornmed successively at
predeterm ned di stances in and along the continuous slide fastener chain 2

" as the cycle of space forning proABSTRACE repeatedly perforned. FI G
7 shows a second enbodi mrent showi ng an el enent renoving apparatus 20" of
the invention suitable for nodi- fied fastener elenents E . The individual

- leg EI' of FIG 7 has a projection Ea' which bites into the core 2b of the
conti nuous slide fa$ETHODr ANDhAPRARATUSs OB | BEORMING nELEMENTGEREE ast ener usi ng
smal | -size netallic fastener elenents, since the area in which the cores
2b and the individual SEACERORTION citeSLIPE FASAENER GHAIN other is small, the
projection Ea' is_provided to secure the fastener elenent E in position.
The cutting bl adesIpforming a phementabxee |spgpcel porkiog F¥RY in 8jon off the

center of the core toward the coupli head,
continuous fastener chgan Qg), legs (El) of a number of

metallic fastener elements (E), which legé exist on one
side of the fastener chain (2) are cut by a pair of
cutting blades (21), and then coupling heads (Eh) of the
fastener elements (E) and the legs (El) extending from the
coupling heads (Eh) and existing on the other side of the
fastener chain (2) are removed from cores (2Zb) of fastener
tapes (2a) while being clamped by a punch (22) and a die
(23). Therefore, it is possible to remove the fastener
element portions (Eh, E1) from the fastener tapes (2a)
without damaging the cores (2b) and not to require so high
precision in positioning the fastener elements (E) at a
cutting station, thus the structure of a slide fastener
chain manufacturing machine can be simple and hence the
rate of production is improved.

(FIG. 5)



avoidfng the projection Ea' as indicated in phantomlines in FIG 7.
~The sequential procedure and timng of each of the above-nentioned nenbers

or parts are controlled by a coomand froma non-illustrated contral unit,

such as a mcro- processor, based on neasurenent and detection singls

i ssued from known neasuring and detecting neans, such as non- illustrated
- encoders, mcro switches and photo sensors. As is apparent fromthe

foregoi ng description, according to the nethod and apparatus of this

i nvention, since the elenent-free space portion SP is forned by cutting
the legs El1 exposed on one side of the slide fastener chain 2 and
scattering the cut legs E1 and then by renoving the coupling heads Eh and
the legs E1 left over on the other side of the slide fastener chain 2 from
the cores 2b with these |eftover fastener elenent portions clanped between
the punch 22 and the die 23, it is possible to renove the fastener
elements E fromthe space-form ng section wthout damaging the cores 2b
and without requiring high precisi orEnlﬁi tidning the space- fornmng
section of the slide fastener chain ® a @ ellenrent renoving station,
thus the apparatus structure can be sinple and the rate of production is

i nproved. . Further, partly since netallic fastener elenents E are




| renoved by cutting one of upper and | ower |egs E1 of the individual
fastener elenment E rather than by punching out

| -18- coupling heads Eh, and partly since the cutting bl ade 21

t extends to the center of a gap, which equals to one pitch of the fastener
el ement, between a space-form ng section and a non-space-formng section
contiguous to the space- formng section, it is possible to renove the
fastener elenents E fromthe space-form ng section, wthout damaging the
fastener elenments E of a non-space-form ng section by the cutting bl ade
21. And even when the fastener-el en? IGEchztari es due to expansi on and
shrinkage of the slide fastener chan, o f ener el enents can be
renoved accurately so that good quality slide fasteners can befE produced
with increased pfficiency. A% Wien the individual Aeqg E1 is Lgut at a
posi tion off thiqﬁgenter of the core 2b qdmard the coupling head Eh, any
burr i
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f due to the cutting of the legs E1 does not bite radially into the core 2b
so that the resistance due to the burrs when pulling the coupling heads Eh

off the cores 2b is reduced. It is accordingly possible to renpove the

| eftover fastener elenent portions away fromthe space-formng section

Wi t hout damagi ng the cores 2b, guaranteeing excellent quality products.
-19 - d ai s 1. A nethod of formng an el enent-free space

portion (SP) in a continuous slide fastener chain (2) having a pair of
coupled rows of netallic fastener elenments (E) nounted .on and al ong

confronting inner edges of a pair ofFartGuer4
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tapes (2a), said nethod is characterized by the steps of: . (a)

cl anpi ng a nunber of fastener elenents (E), which exist in a space-forning
section of the fastener elenent rows, at their coupling heads (Eh) by a
~punch (22) and a die (23); (b) cutting one of upper and | ower |egs
(E1l) of each of the clanped fastener elenents (E) at a position toward

the coupling head (Eh) by a cutting blade (21) and, at the sane tine,
scattering the cut legs (El1); and (c) with the coupling heads (Eh)
and the other legs (El1), which are left over on the fastener tapes (2a),

cl anped by the punch (22) and the die (23), renoving the |eftover fastener
el ement portions (Eh, E1) fromthe er pes (2a) by pushing the
leftover fastener el enent portionl:;aﬁ ) twardly in a direction

per pendi cular to the plane of the fastener tapes (2a). 2. A net hod
according to claim1l, -wherein said cutting of the legs (El) is perforned
bet ween the coupling heads (Eh) gﬂb cores () of the fastener ghain (2).
3. An apparatus for formng an elen?nt-free ace

o ) Jax l
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portion (SP) in a continuous slide fastener @$a|n££ having a pair of
coupled rows of netallic discrete fasten s~ { E)yroun
“al ong confronting i nner edges of fasteneﬂ ta (2a), s iR&Ph: i gﬂhgﬂﬁgT

characterized by: (a) a base (1) having a long and}n rom1centra| gap
for QU|d|ng the continuous slide fastener chaln (2) in & tMﬁRfﬁﬁﬁ
pat h; (b) a punch (22) and a die (23) situated abo}e and under - d

central gap of said bisgaph fifle KEkd agle cdNEP!of Q| S, Aol fGleq

fastener elenents (E) exi st 1n a space- 1 On

continuous fastenpggbi&al ﬁaﬁﬁeseai’aé&ﬁ! @;18?%%1:'133 ﬁ@a‘il%l(_gnl)%%@d fcﬁ' push

the clanped fastener elenents (E) out Space-formng seétion

upwardly or downwxadple, amscloses aﬁcéleaaeawrééf spotéd 2QHhdhg YnetRag eth cut ting
bl ades (21) cooperatlve wi th said punch (22) for cutting upper or |ower

| egs (EL) of the whash enepact-efioraiag (fctivhi 6h aakentimisuedsiide Fabterernch
(22) and said die (23), at positions toward their coupling heads (Eh).

chain in a space forming station is positioned with high

precision and no cut fastener elements are left over at

ends of the space-forming section, irrespective of -
flexibleness and tension change of the slide fastener chain
during the process. According to this prior method, when
the continuous slide fastener chain is stopped while it is
intermittently supplied to an element-free space forming
apparatus, a first positioning pin is brought into engage-~
ment with a fastener element in a non-space-forming section
contiguous to the one at the front eﬁd of the space-forming
section, and then more than half of the fastener elements of
the space-forming section are removed. After the first
positioning pin is released from engagement with the slide
fastener chain, a second positioning pin is brought into
engagement with a fastener element in a non-space-forming
section contiguous to the one at the rear end of the space-
forming section, and then the fastener elements left over in
the space-forming section are removed. Thus an element-free
space poftion devoid of partially broken fastener elements
is formed. Then the second positioning pin is released from

engagement with the slide fastener chain to finalize a single



4. An apparatus according to claim3, wherein said paif REFLAGEMEND SHEkded
(21) have the sane length and are staggered by a pitchl pf~—ttre—fast
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element (E) in a direction of travel of the fastener cha nn(g’Z)MAR 19
-21- .

. _ . s

the coupling hedds are clamped between tli& punch and die.
In Japanese Patent Laid-Open Publication No. Hei 4-
197304, the fastener elements are made of synthetic resin.
And since the fastener elements are mounted on the fastener
tapes by injection molding, part of the upper and lower legs
of the fastener elements penetrate into the fastener tapes
during molding, so that the upper legs would be left over on
the fastener tapes and would therefore be difficult to be
removed merely by being cut by the cutter. Consequently,
after it is moved vertically to cut the upper legs, the
cutter is moved sideways to scratch the upper legs.off the
fastener tapeé.
With the fastener-element removing apparatus of
Japanese Patent Laid-Open Publication No. Hei 4-197304,
the cutter requires two actions to remove the upper legs,
thus making the mechanism of the apparatus complex so that
the cutting process cannot be simplified.
SUMMARY OF THE INVENTION

— It is therefore an object of this invention to provide
a method of and an apparatus for forming an element-free
sbace portion in a continuous slide fastener chain having
a pair of metallic fastener element rows by removing the
fastener elements of a space-forming section effectively,
without damaging cores of the fastener chain, using a

simplified mechanism.



