1 N&C FCLIC) 230P50492 HEEE - WANGDCOC: -0051f METHOD OF
CUTTI NG SLI DE FASTENER CHAI N The present invention relates to a nmethod of
cutting a fastener chain into individual slide fasteners at the pqsj.tion of .
a spacg: portion, the fastener chain 5. including space pQ{AleQL r€ no
el enent is present which are provided at regular intervals al ong contf nuous
I nterl ocking elenent trains, and sliders each of which has a pull and is
inserted in each | ength of the el enent trains |lying between two adjacent
space portions. 10 A nethod of cutting a fadt ener chain has heretofore been
known in which a fastener chain is noved in a horizontal direction and cut
at the positioM&T FRIIOAc@3IOPS0492. t he fastener chain i nOVANGDRRC 5 pRQ%SLE
portions where no elenent is present which are provided at regular 15
interval s al ong continuous interlocking element trains. and sliders each of
which is inserted in each_lenoth of the elenentrtralns | yi bet ween two
adj acent space portions. S5+ - - S0 AR AL LHALY | 0sed i n,

for .exanple, the specification of U S Patent No. 20 4 250 781. The
cutting nethod disclosed in the above-nentioned patent conprises the steps

of moving the tRYl Gt ihveheith FHIAYY Yo U 'RRAUS df SHECiAg RN

that its

fastener chain into individual slide fasteners at the
position of a space portion, the fastener chain

5 including space portions where no element is present
which are provided at regular intervals along continuous
interlocking element trains, and sliders each of which
has a pull and is inserted in each length of the element

trains lying between two adjacent space portions.

10 A method of cutting a fastener chain has heretofore been
known in which a fastener chain is moved in a horizontal
direction and cut at the position of a space portion;
the fastener chain including space portions where no

/ _ element is present which are provided at regular

15 intervals along continuous interlocking element trains,

: and sliders each of which is inserted in each length of
the element trains lying between two adjacent space
portions. Such a method has been previously disclosed

in, for example, the specification of U.S Patent No.
op 4 250 781,

The cutting method disclosed in the above—mentioned
patent comprises the steps of moving the fastener chain

; in the horizontal direction in such a manner that its



2 bottomstop is disposed forwardly of an upper stop in terns: of the
feeding direction, noving.the slider. in-such a manner that it abuts against.
t he upper stop. sensing the position of the slider, thrusting the 5 o
stopper | ever of a space positioning sensor into the space portion‘to s
position the fastener chain, and then cutting the chain at the position of

t he space portion. According to the conventional cutting nethod described
above, the fastener chain is fed into  cutting device 10 in the state
wherein the pull of the slider inserted herein is |ocated on the upper side
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wherein sai _ _ S space portions ere no elenent is
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continuous 25 interlocking elenment trains, and sliders each of which
space portion to position the fastener chain, and then

cutting the chain at the position of the space portion.

According to the conventional cutting method described v/
above..the_fastener.chain is fed into a cutting device
10  in the state wherein the pull of the slider inserted
herein is located on the uppcr side of the fastener chain
and lays on the.face of the spéce portion.
Consequently, when the length of the space portion is
small or when the pull is long, the pull may interfere
15 with the cutting, disabling it. 1In such a method., the
types of fastener chain which can be cut are
disadvantageously limited to those which have a , \;)
sufficiently long space portion in comparison with the

length of the pull.

20  According to the present invention
there is provided a method of cutting a fastener chain
wherein said fastener chain includes space portions
where no element is present, said space portions being
provided at regular intervals along continuous

25 interlocking element trains, and sliders each of which

has a pull and is inserted into each single length of



has.a pull and is inserted into each singte |ength of . 3 said
interlocking elenent trains |ying between two adj acent space portions, the
met kod conprising the steps of feeding said fastener chain in a horizontal
dirggtion to a cutting device in such a manner that the bottomend 5 of
each of the.slide fastener sections is disposed forwardly of an upper stop
of the sane fastener section in terns of the feeding direction, and cutting
the chain by neans of the cutting device into individual slide fasteners at
the position of said space portion wherein3l0 the fastener chainis fed to
the cutting device in a state wherein the side of said fastener chain on
whi ch sai d pubkidf iptedlekckiag, elrmentedriainsailyingstbetareerhdiwe i s | ocated
faces downward and said slider is in contact with or in close proximty to
sai d upper st8@J)agsntfRasyi ROpLAPNEs KHGgMethode IFORDFLFHINT ddie BURPS
parallel to thg cutting direction-of said,cutting device when said space
portion reach®S $8PA1RA:; fpAY fastemer) chainpdm & herizoatale QRﬁié;(ﬁ
the present invention to provide a netth'Of cutting a fastener 20 chain
n whi ch, wheROcat ERRG LRS! AEVARE, 1BnEBAR a.MANRSTadiiadn the RATLAN @ y

influencgg byo%h%agﬁlkfogh% %&E %rfastener sections is disposed
forwardly of an upper stop of the same fastener section
in terms of the feeding direction; and'cutting the chain
by means of the cutting device into indiﬁidual slide
fasteners.at the position of éaid space portion wherein

10 the fastener chain is fed to thé cutting device in a
state wherein the side of said fastener chain on which
said pull of ‘said slider. Ynserted in Eéi&'fésfének
chain, 'is located faces downward and said slider is in
contact with or in close proximity to said uppet stop,

15 and said pull is hung in such a manner as to be parallel
to the cutting direction of said'cutting.device when

said space portion reaches said cutting device.

Mt is believed possible by means of the present

inventioﬁ to provide'a method of cutting a fastener
20 chain in which, when'éuﬁtihg'a fastener chain, cutting

action is not adversely ihfluenéed by ﬁhe pull of a

slider.

In one embodiment of the cutting method according to the
p:eéent invention, the stop of hanging the pull is
25 constituted by a step of enabling it to hang freely from

the slider body by virtue of gravity when the space



1'n one enbodi nent of the cutting nethod according to the present invention,
the stop of hanging the pull is 25 constituted by a step of"enabling it to
hang freely fromthe slider body by virtue of gravity when the space 4.
portion reaches the cutting device. The invention will be described by way
of exanple with reference to the acconpanyi ng drawi ngs, wherein:- "Fig. 1 is
a plan view of an exanple of a fastener 5 chain: IFig. 2 and 3 are pl an
views of slide fasteners which are cut away fromthe fastener chain: Fig. 4
is a perspective side view of an essential part, illustrating the outline

of an apparﬁéﬁflgﬂ M@b&ﬂeéotnéh@uEEQﬁ@”heb&%@”t'0” is carried out; and
Figs. BAto are explanatory side views of the apparatus, succeSS|ver

showi ng the steps of the cutting nethod of the embodinent according to this
invention. Referring first to Fig. 1, which is a plan view of an 15

exanpl e ob¥Thef batrenetonhaib]l hefdesemébedhawnwmy mm|ﬂxamplefyirmk|ng

el enment trains 2, and a space portion 3 where no elenent is present. At the
end of the referéncklng theneatompanying ﬂh@ﬂ1n9§anﬂnﬁnﬁanﬂrmardIy in

terns of the feeding direction, a bottom
lFig. 1l is a plan view of an example of a fastener

5 chain;
|F1g. 2 and 3 are plan v1ews of slide fasteners
which are cut away from the fastener chain;
tFig. 4 is a perspective.s1de view of an essential \/
part, illustrating the outline of an apparatus by which
10 the present 1nvent10n is carried out: and
'F1gs. 5A to SD are explanatory s1de v1ews of the
apparatus. succes51ve1y showing the steps of the cutting

method of the embodiment according to this invention.

YReferring first to Fig. 1, which is a plan view of an
15 exanple of a fastener chain, a fastener chain 1
includes interlocking element trains 2, and.a space
portion 3 where no element is present. At the end of
the interloekinolelement trainslz which is disposed
forwardly in terms of the feeding direction,_a bottom
20 .stop 4 is mounted; while upper StQPSHS are.mounted on
both opposing tapes at the other end disposed
rearwardly. A slider 6 has a pull 7 and is inserted in -
the interlocking element trains 2. The pull 7, as
already known,;is pivotably mounted on the body of the

25 glider 6a.



207 stop 4is nDunted mhlle upper stops-5 are nount ed-on both opp05|ng .
tapes at the other end disposed -rearwardly. A slider 6 has a pull 7 and is
insefted in - the interlocking elenent trains 2. The pull 7, "as al ready
knoynp, is pivotably nounted on the body of the 25 slider 6a. 51n
addition, a dotted line C denotes a cutting position. Fig. 2 is a plan view
of a slide fastener which is cut away fromthe above-nenti oned fastener
chain 1 at the cutting position Cin the sgace portion 3. In the 5

figure. the slider 6 is pulled up so as to3contact the upper stops 5. IFig.
3 is a plan view of another slide fastener different fromthat shown in

Fig. 2 whichlis afidbtian, aaagottddi 3ingpE drpbtes a louitddagt posindwar. st op

in 10 which one wupper stop 5 is nounted on the two facing tapes. In
this case, the slider 6 is'pulled up in such a manner that it is close to

t he upper sto 5. Fig. 4 is a perspective, side view of an essential part,

i |lustrating"fhe- o%t%?né Biaanvgﬂﬁnﬁﬁeaoﬁ1aﬁea§B§F&PE§ whichodsc gutyi ng out

the cutting nethod_of the present |nvgnt|on The apparatus_i ncl udes a

gripper 10 fof%Wd¥i Bb?ﬂgtPﬁeaEﬂHeDFeFﬁ °PS§t§ﬁ§FeBR£|ﬁh®HPCH AL ¥h€osed

cutting position C in the space portion 3. In the
5 figure, the slider 6 is pulled up so as to contact the

upper stops 5.

IFig. 3 is a plan view of another slide fastener
- different from that shown in Fig. 2 which is also cut
~away. This type employs a bridge type ﬁpper'stop in

10 which'ofie 'Uppet "stop 5' is mounted on the two ﬁaéing
‘tapes. In this case, the slider 6 is pulled ub in such

a manner that it is close to the uppet stop S5°'.

fFig. 4 is a perspective side view of an essential part,
illustrating the outline of an example of an apparatus
U 15 for carrying out the cutting method of the present
invention. The apparatus includes a gripper 10 for
gripping the end of the fastemer chain which is disposed
forwardly in terms of the feeding direction in order to
feed it, a cutting device 11 consisting of an upper
20 cutter 1lla adapted to move dbwn for cuttinq and a lower
- cutter 1l1lb which moves upwardly for cutting, and a
slider sensor 14 consisting of a sensing lever 12
provided so as to contact the lower face of the movidg
fastener chain 1 and which pivots by abﬁtting'aqainst

25 the slider 6 and a microswitch 13 which is actuated by



forwardly in terms. of the feeding dirtection in order to feed it. .a cutting’
device 11 consisting of an upper 20 cutter |la adapted to nove down for
cutting and a lower cutter |Ib which noves upwardly for cutting, and a .-
sl'ider sensor 14 consisting of a sensing |lever 12 provided so ‘as to contwét
the | ower face of the noving fastener chain 1 and which pivots by abutting
against 25 the slider 6 and a mcroswitch 13 which is actuated by 6 the
- pivoting of the sensing |ever 12. The apparatus further includes a space
~sensor 18 consisting of a stopper |ever 15 adapted to pivot on a shaft in
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m croswitc whi ch is actuated by the sliding novenent of the nounting

menber 16. pRnelN@HEY the 8 ARAIGHdISChd¥d oleps aablédes Dateaaeld which
resiliently clanmps the slider 6 fromits right and |l eft sides during the

novermegt olelthi eni RN ajapdifi in Ithe lspace updr eionnBeoft bhe fhsteheder 6 is
rel easably fixed
chain 1, a mounting member 16 which pivotably supports
the stopper lever 15 on the shaft and is held
resiliently so as to slightly and slidably move in the
direction in which_the_fastener chaiﬁ_l is moved by any
10 desired means (not shown) and a microswitch 17 which is
actuateé by the sliding movement of fhe mounting member
'16. Furthermore, the apparatus includes a slider holder
-19 ﬁhiéh_resiliently clamps the slider 6 from its right
and left sides du:ing the movement of the fastener;chain
15 1 in such a manner that the slider 6 is releasably fixed
at a given position and then moves the slider 6 relative
to the fasfener chain_l in such a manner that the slider

-6 abuts against or comesfinto close proximity with the W/

upper stops 5.

20 The apparatus described above generally acts in the same
manner as that desc:ibed_in the abowaementioned U.S

Patent No. 4, 250, 781.

Fig. 4 shows an apparatus constructed in the.
abqve—mentioned arrangement and in a state in which the
25 fastener chain 1 introduced to the apparatus is drawn by a

predetermined stroke by the gripper 10 and the upper



at a given position and then noves the slider 6 relative to the fastener’
chain 1 in such a manner that the slider 6 abuts against or cones into
close proximty with the upper stops-5. 20 The apparatus descri bed above
gengral |y acts in the sanme manner as that described in the above
-mentioned U. S Patent No. 4. 250, 781. Fig. 4 shows an apparatus
constructed in the above-nentioned arrangenent and in a state in which the
25 fastener chain 1 introduced to the apparatus is drawn by a
predet erm ned stroke by the gripper 10 and?the upper 7 cutter Ila and
the I ower cutter 1l b are set for cutting operation. Figs. 5A to 5D are
expl anat ory stuietes elsa oind thet boreer céatbecullbngreppatatos, cuttdagsi vel y
illustrating the 5 steps of the cutting nmethod which is carried out by

t he appar at usSePEE&t1@N shows the apparatus in the state wherein a preceding
fastener chain is cut away and the gripper 10 com ng fromthe position
shown by 10" to the cut end 10 grips the latter and ‘'draws the fastener

chain out in the direction shown by an arrow. /At this tine, the stopper
| ever 15 of lﬁkﬂ%pa&% o are exglanatory gside views of a fastener

chain cutting apparatus, successively illustrating the
5 steps of the cutting method which is carried out by the

apparatus.

(Fig. 5A shows the apparatus in the state wherein a
preceding fastener chain is cut away and the gripper 10
coming from the position shown by 10( to the éut'end

10 ~*grips the latter and draws the fastener chain 6ut in the

direction shown by an arrow.

1at this time., the stopper lever 15 of the sﬁace sensor
18 is pulled upward and held in that position bf a
spring (not shown), making the fastener chain 1
\ 15 movable. The slidet 6 is clamped by the slider holder
19 in such a manner that the slider 6 is temﬁorarily

fixed at a given position.

In addition, the reference numeral 20 represents a chain

guide.

20 'Fig. 5B shows the apparatus in the state wherein the
gripper 10 is moved rightwardly and the slider 6 which
is relatively displaced to the position of the upper

stops 5 drag its pull in a state wherein the pull
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18 i~s pull ed upward and held in that position by a spring (not shown),
maki ng the fastener chain 1 15 novable. "The slider 6 is clanped by the
slider holder 19 in such a manner that the slider 6 is tenporarily fixed.at
a given position. In addition, the reference nuneral 20 represents a chaidi
guide. 20 Fig. 5B shows the apparatus in the state wherein the gri-pper 10
I's noved rightwardly and the slider 6 which is relatively displaced to the
position of the upper stops 5 drag its p@d!| in a state wherein the pul

8 novably contacts the face of the chain guide 20. abuts against the

sensing | evehydg19f ¢ \%Ea%ltisd‘%rhesw ot Al dnisfiesqiide | Sy eragewe agai nst

its resilient ftorcCe, ereby the mcroswitch 13 is actuated to transmt the

5 signal fghinhg¢eikhad sle® inigonrsied a\Eofland ddepagensepsd dfa The
signal for Iowering the | ever passes through a delay circuit matching the
chai n nmovi ngugheed taed lieveap dowerd dga imsmadws atexil bemyntodreedri vi ng
mechani sm whi ch 10 actuates the stopper lever 15. Fig. 5C shows the
appar at us i whielrebyt ahe wiereswittch flsstiEnactiated 1té stransuituthier
rightwardly and the o '

5 signal for lowering the stopper lever 15 of the space

sensor 18.

IThe signal for lowering the lever passes through a delay
circuit matching the chain moving speed and is applied o’
to a known electromagnetic driving mechanism which

10 jactuates the stopper lever 15.

’Fig. 5C sh&ws ﬁhe appar&tus in the.state_wherein the
fastener chain 1 is moved further rightwardly and the
space portion 3 is positioned beneath the distal end of
.the étopéér lever 15. At this:time. by the Qperation

15 of the Qlectfdmaghetic driving meqhanigm actuated by the
signal_for lowerin§ the stopper lever, the stopper lever \;/
15 is.pulled déwn against the lifting force of the
spring and its distal eﬁd protrudes into the space
portion 3. The length of the chain guide 20 is

20 selectively set such that the pull is ;eleased-fkom_the

| support.éf the gquide at this time and becomes vertically

suspended from the slider body 6a by virtue of gravity.

lFig, 5D illustrates the apparatus in the state wherein
the gripper 10 is moved still further rightwardly. In

25 this state, when the bottom stop 4 abuts against the



space portion 3 is positioned beneath'the distal end of the stopper |ever
.15, At this time, by the operation 15 .of the el ectromagnetic dri-ving
meckani sm actuated by the signal for |lowering the stopper lever., the
stegper fever 15 is pulled down against the lifting force of the spring and
Its distal .end protrudes into the space portion 3. The length of the chain
guide 20 is 20 selectively set such that the pull is released fromthe
support of the guide at this tinme and becgnes vertically suspended fromthe
slider body 6a by virtue of gravity. Fig. 5D illustrates the apparatus in

the state wherein the gripper 10 is noved still further rightwardly. In 25
this state, %h%ﬁa}h%n%o?foﬁ?%t%b°3935u%gvﬁﬁaiﬁsf°tH@VG theqsLopPeLnd of the
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cutter Il b are actuated for cutting t ner chain at the position of
t Bgr spage POgEippes 180t 8660 UHG! tHE ElBr2RGYeVate 1980 Whdiddbyd

the fastener chain 1 is immediately stopped and at the

same time the upper cutter 1la and the lower cutter 1llb

are actuated for cutting the fastener chain at the

—/ position of the space portion 3.

10 JAfter conducting the above-described cutting operation, ¢
the cut out slide fastener is dropped and discharged by
releasing the grip of the gripper 10. At the same time,
the stopper lever 15 is pulled up and the upper cutter
lla and the lower cutter 1llb are returned to their

15 original positions, recovering the state shown in Fig.

5A.

tAfterwards, the steps described previously are repeated
and the moving and cutting of the fastener chain 1

continues without break.

20 {In the above embodiment, the apparatus described
includes the slider holder; It is not necessary,
however, to employ it when, in a system wherein the
cutting of the fastener is done immediately after the
process of assembling the slider of the fastener chain,

25 the slider is in contact with or in close proximity to



"the cut out slide fastener-is dropped and di scharged by rel easing -the grip
of the gripper 10. At the sane-tine, the stopper lever 15 is pulled-up and
t he upper cutter |la and the |lower cutter |Ilb are returned to their 15 .
original positions, recovering the state shown in Fig. 5A Afterwards, thgs
steps described previously are repeated and the noving and cutting-of the
fastener chain | continues without break. 20 In the above enbodi nent, the
appar atus described includes the slider hglgder. It is not necessary,
however, to enploy it when. in a system wherein the cutting of t he fastener
is done inme t f t c f e {4 of the

f ast ener chalgir%g gkiﬁ? EQBEI ggei%g %iﬁ %gn'?:g%t 'ﬂdtﬂﬂ,]_ t}?% ose pI’OXI mty to
10 the upper stop at the end of the assenbling process. The above-descri bed
arrangement nmakes it possible to cut the fastener chain in the state
wherein the)pukl aBbvebaeskridedharamobaed | alakes tie poEsdtDe dté e€it on Of
the 5 cutting device and does not intervene in the novenent of the cutter
of the cuttigpgededscendur chgiauin nhe Svatreudiddein ithe pyYbbEsed! €héo
effect snooth cutting of the fastener chain regardl ess of the dinension of
t he slider hangs parallel to the working direction of the

5 _cutting device and does not intervene in the movement of

the cutter of the cutting device during cutting.

tConsequently, it is possible to effect smooth cﬁtting of o/
the fastener chain regardless of the dimension of the
_pull of the slider even when the length of the space.

10 ”pqpt;gp isusmg;l_qogpa;ed-to_that_qf_the pull, thereby
increasing the productivity of mahufacturing slider

fasteners.



pull of the slider even wherm the length of the spage-igf—ﬁorrTGﬁ_T§~§halI
.conpared to that of the pull. thereby |ncreaS|ng the pr '
manufacturing slider fasteners. 11 CLAI ME: - m M‘ tting a
f astener 'chain wherein said fastener chain |nclude ens* wher e
no el ement is present, said space portions being prOV| ed at 5 regul ar
I nterval s al ong conti nuous interlocking elenment trains, and sliders each of
which has a pull and is inserted into each single Iength of said
interlocking elenent trains |ying betweenliwo adj acent space portions the
met hod conprising the steps of feeding said 10 fastener chain in a
hori zontal OCLEIM$OA to a cutting device in such a manner that the bottom
end of each of the slide fastener sections is disposed forwardly of an
upper stop of the sane fastener section in terns of the feeding direction,
and cutting the chain by neans of- the 15 cutting device into individual
slide fastenkrs at Ahnepbgﬂtosncnttsagdasﬁadenporchenp whereiin sadd ast ener
chainis fed to the cutting device in a state wherein the side of said
f ast ener chaﬁ«ﬁ%ﬁnehuehasa|anehuﬂeefsaaca pPryépns; whereed M@ said fastener

chain, is located
element is present. sald space portions being provided at

5 regular intervals along'continuous interlocking element
trains, and sliders éach of which has a pull and is
inserted into each single length of said interlocking
element trains lying between two adjacent space portions
the method comprieing the steps of feeding saiad

10 fastener chain in a horizontal direction to a cutting
‘device in siich a mannér that the bottem end of each of
ﬁhe slide fastener sections is disposed forwardly of an
upper stop of the same fastener section in terms of the
feeding direction, and cutting the chain by means of the

15 cutting device into individual slide fasteners at the

- position of said space portion, wherein the fastener
N chain is fed to the cutting device in a state wherein
the side of said fastener chain on which said pull of
said slider. inserted in said fastener chain, is located
20 faces downward and said slider is in contact with or in
close proximity to said upper stop, and said pull is
hung in such a manner as to be parallel to the cutting
direction of said cutting device when said space portion-

reaches said cutting device.

25 2. A method of cutting a fastener chain as claimed

in Claim 1, wherein the step of hanging said puli is



20 downwar d and said slider<is 'in contact with or in close IS
. proxiﬁ?f?i?3“§ard~uppe\\§top and said pull is hung in such a manner as to =

be pa e cutting direction of said cutting device when said space
port| l@ utting device. 25 2. A method of cutting a &F
fastener ‘chai na ned in Qaiml. wherein the step of hanging:said pul
IS 12 constltuted by a step of enabling said pull to hang freely from
the body of said slider by virtue of gravigzy when said space portion
reaches said cutting device. 13. . A nethod of cutting a fastener chain 5

substanti al |y f&ﬂ%&&é& N5 2 ddep 4L ERES1IRg2BE185 plihhUBbr Bagg I the
acconpanyi ng draw
freely from the body of said slider by virtue of grav1ty

when said space portlon reaches said cutting dev1ce._

3. A ﬁethod of cutting a fastener chain
5 substantially as described with reference to and as

illustréted in the accompanying drawings.




