APPARATUS FOR AUTONMATI CALLY PROCESSI NG A SLI DE FASTENER CHAI' N Thg,- Qgp? t
invention relates to the manufacture of trouser closures for f|9255 n|n

and nore particularly to an apparatus for automatically processing a sllde
fastener chain to which a succession 5 of fly strips is attached. In the
nanufac&a;% of trouser closures for fly openings froma continuous slldef’):\
f ast ener ain to which a succession of fly strips is attached, it is
custonmary to formelenent-free gaps in the fastener 10 chain near or at

ends of the successive fly strips and ( also to sever the fastener
chain at such elenent-free portions. Japanese Patent Lai d-Qpen Publication
(Kokai) 56-3003, published on January 13, 1981, discl oses an apparatus

whi ch includes a vertically 15 novable conbined cutter having a

cross-shaped cutting edge. The conbi ned cutter, when | owered, breaks off
several fastener elenents to forman elenent-free gap in the fastener chain
and, at the sane tine, severs the - 2 - fastener chain at such

el enent-free portion. However, in this prior apparatus, the feeding and

di scharging of the fastener chain is carried out nmanually, which is

| aborious and tine-consumng. 5 In a hypothetical arrangenent that a pair

of intermttently operatlve feed rollers ¥or the fastener

APPARATUS FOR AUTOMATICALLY

PROCESSING A SLIDE FASTENER CHAIN

The present invention relates to the m;nufacture
of trouser closures for fly openings, and mére
particularly to an'apparatus for automatically
processing a slide fastener chain to which a succession

5 of fly strips is attached.

In the manufacture of trouser closures for fly
openings from a continuous slide fastener chain to
which a succession of fly strips is attached, it is
customary to form element-free gaps in the fastener

\~2 10 chain near or at ends of the successive fly strips and (
also to sever the fastener chain at such element-free
portions. Japanese Patent Léid-Open Publication
(Kokai) 56-3003, published on January 13, 1981,
discloses an apparatus which includes a vertically

15 movable combined cutter having a cross-shaped cutting
edge. The combined cutter, when lowered, breaks off
several fastener elements to form an element-free gap

in the fastener chain and, at the same time, severs the



&

chain is-di sposed upstream of t he cdﬁbined'CUfteT“td'anbhare'The’priOT" -

apparatus, janming of the fastener~chain tends.to occur at a cutting .
station where a guide 10 for -a pair of interengaged fastener elenenkjgggz
is |located. Otherwise, if the feed rollers are disposed downstream qfethe
coifbi ned cutter, proper intermttent feeding of the fastener chain af e
ups?Tean1side of the conbined cutter cannot be achieved. Yet, using a 15
gri pping mechanismto feed the fastener chain, which nmechani sm
is-relatively conplex in structure, make the apparatus oversized and hence
expensi ve. According to the present invention, there is provided an

appar atus for autbrstéred |shaimadssiuah elxhant-dgeeapoatdonchain to which a

succession of fly strips_is attached, conprising: (a) an intermttently
operative feed unit for FH&NSFy tife Fhi® RFdor RPPIIagNGI/t G8endeediagong a

path; (b) a first_cutfing unit, dispqgsed on the path upstream.of said feed
unit, for.25 for rﬁ“?‘fg ‘g'fae?ﬁa‘rﬂi ﬁ‘ié&ﬁo&ﬁs&?q% P%é"f”aé'tseﬁérrréﬁgi R%hi | e
said feed unit is_J ratiye: ) e cut td uni t, disposed on the
pat h downstream %@%ﬁ@'f’ ")‘?'Chg Ceiesdq'ua%q%?'rag’ r &5 er%gf"ﬁﬁcf’ﬂguﬁéé‘@éner chain
ttansversely agcr EHEN e éé§h Il ai.d:fe unit is

| noperative; (a%) ?ﬁ%ggjﬁ ng unciatl, %Eﬁs%g{(?tse &ﬂﬁ?g %alp%l%pgtgr eam of said

first cutting uniintdmiifientily tperat iveTFVedO TR if62! thed¥dlstener
dependi ng on the anount

chain is disposed upstream of the combined cutter to
Lﬁ; ' automate the prior apparatus, jamming of the fastener
. chain tends to occur at a cutting station where a guide
10 for a pair of interengaged fasteﬁer element rows is
located. Otherwise, if the feed rollers are disposed
downstream of the combined cutter, proper intermittent
feeding of the fastener chain at the upstream side of
the combined cutter cannot be achieved. Yet, using a
15 gripping mechanism to feed the fastener. chain, which
mechanism is-relativel§ complex in structure, makes the
apparatus oversized and hence expensive.
According to the present invention, there is
provided an apparatus for-automati;ally processing a
ﬁo slide fastener chain to which a succéssion of fly
strips is atﬁached, comprising: (a) an intermittently
operative feed unit for feeding the fastener chain
longitudinally along a path; (b) a first.cutting unit,
disposed on the path upstream of said feed unit, for
25 forming an element-free portion in the fastener chain
while said feed unit is inoperative; (c) a second

cutting unit, disposed on the path downstream of said



of the fastener chain having been fed through said neasuring unit; (e) a
det ector, di sposed on the path between said first cutting unit and said
measurng unit, for producing a signal pulse each tine 10 confronting ends: .
of ea¢ph -gHjacent pair of the successive fly strips arrive at said detector
and { processing circuit electrically connected to said detector and -
said measuring unit for, upon receipt gf_one signal pulse fromsaid -
detector, counting the 15 el ectrical signal s having been issued fromsaid
measuring unitge@@duhot, PEegUSEPEr ndi £8é PakPehes| A@in vhefsvdesslyber of
t he counted electrical S|gnals reaches a first predeterm ned val ue
correspondi ng aerbbe thetabemelie: ficee sardidn rehild saidihgedmisitnis said

detector to de-energize said feed * unit and, at the sanme tinme, to
energi ze sai d Lfhoperativéng(dhia memsuring ymit pr‘i)’eﬁmfr@i O el Pakh put
signal,- when the nunber of the counted e|ectrical signals, reaches a second

pr edet er m ned VB$tEesm ‘é%r$%’s‘boﬁ¥j¥$® EREE RS MR andECh RFRIICHT R second
e T 4 B oL G BT el 5 AL ol
gg;zlr g.![ 5sb1¥or $§SF§% %%é% raejég\ékggpiil#: Qé’e r%)é/d aslf‘é(;hrét#J %n, to which
measuring unit; (e) a detector, disposed on the path
. betweén said first cutting unit and said measuring
~ unit, for producing a signal pulse each time - '\J
10 confrohting ends of each adjacent pair of the
successive fly strips arrive at éaid de;éctor; and (£)
a processing circuit electrically connected to said
detector and said measuring pnit for, upon receipt of
one signal pulse from said detector,.counting the
15 electrical signals having been issued from said
measuring unit; and fdr'producing a first output
signal, when the number of the counted electrical
W signals reaches a first predetermined value
corresponding to the distance between said first
20 cutting unit and said detector to de-energize said feéd’
unit and, at the same time, to energize said first.
cutting unit, and also for producing a second output
signal,” when the number of the counted elect;ical
signals reaches a second predetermined value
éS corresponding to the distance between said second
cutting unit and sais detector, to de-energize said

feed unit and, at the same time, to energize the second



5 a succession of fly strips is attached, and for seve- ring the fastener
chain at such elenment-free portions in timed relation with the fopfaiion of
the elenent- free gaps, without jamm ng of the fastener chain. Itli
bel i eved possi ble by neans of the 10 present invention to provide
aufomatic, slide- fastener-chain processing apparatus which is sinple in
camstructi on and hence i nexpensive. The inrvéntion will be described by way
of exanple with reference to the acconpanyi ng drawi ngs, 15 wherein:-
Figure 1 is a fragnentary front el evational view, with parts broken away,
of an apparatus enmbodying the present invention; Figure 2 is a
cross-sectional veehEinkeidl-ong 20 -ine Il-11 of Figure 1; Figure 3 is an
enl arged, fragnmentary PerspectLve view of the primary parts of the
- apparatus; Figure 4 islt ¥% Rfferfvad) PossEdhey Pewmsens 8fi BBef BEEERBF chain
to which a succession of fly strips,is 25 attached; 5 Figure is.a
‘transverse cross-5et¥T o eheﬂﬁ%i%aﬁ1ﬁﬂ Sty ome éCVPVPBFaFPau?8r4?°ﬁ?§ﬂPe 6

..i s a fragnent arygig{ﬁ@l_ﬁ@éé |pssviiﬁ1eV¥ Qfy jidae éék?ﬁg%ﬁéhggﬁc ghaj,Rs ahow ng

second flaps of fly st avi ng been
5 a succession of fly strips is attached, and for seve-

ring the fastener chain at such element-free portions
in timed relation with the Formation of the element-
free gaps, without jamming of the fastener chain.
It is also believed possible by means of the
10 present inveﬁtion to-provide.an automatic, slide-
fastener-chain processing apparatus which is'simple in
éonstruction and hence inexpensive.
The invention will be described by way of
example with reference to the accompanying drawings,
15 wherein:- |
Figure 1 is a Fr;gmentary front elevational view,
i : with parts broken away, of an apparatus embodying the
e present invention;
Figure 2 is a cross-sectional view taken.along
20 line II-II of Figure 1;
Figure 3 is an'enlaréed, fragmentary perspective
view of the ﬁrimary parts of the apparatus;
Figure 4 is a fragmentary bottom view of a slide
fastener chain to which a succession of fly strips is

25 attached;



Figure 7 is a transverse cross-sectional view taken along line VII-VIIl of
Figure 6; -Figure 8 is a fragnentary side elevational view of the slide

- fastener ghain, showing an adjacent pair 10 of the second flaps with a
triangul‘(; pace provided between their confronting ends; Figure 9 is a

f ragnent R perspective view corresponding_to Figure 8, and Figures 10A,
10B and 10C are fragnentary front 15 el evafi onal views of the primary parf&’
of the apparatus, illustrating the _nmanner in which a s%ide astener, with a
fly strip attached tK&@E, % $5pPodFBESYVIEFS REREFAREETEATFi hiF%s 1 to 3
show an apparatys 100 for ayt.omat,i- 2 | 1 anuf acturing slide fasteners
for trouser cl ogztﬂkees? faolronfgl ;il vy 0(} F(ri Hfé g?i de fastener chain 1. As

Sﬁenlngs,
shown in Figures 3 'Fgu Jrfee ¢ agt %n%agn.@kreah,i eggudsmae‘y .czsfswg-of fly
n

. . i W .
strips 4 connected e 0 end in substantiallfy abutting relation by a pair

. of 25 Cont!“U0U$q§tﬁﬂé“¥T1d%aﬁ%%t%ne3 SHRRALt 5RBWPRgt B8t bnd NA %péoasitudinal
edges a pair of interengaged rows of fastener elenénts 2, 2. The - 6 -

su_ccessi ve fg_y _s_{q{d' ¢ SRV satrrqpégt mhe,@ h_@eange(yﬁ_e:-_bedyri nger tapes 3 by sewn
stitches 5, dividing each fly strip 4 into a first and a second flap 4a,
4b. As better shown ifmiddrgurie is, at ke ahisvetrskl apoda-seetiapsl view

taken along line VII-VII of Figure 6;

-Figure 8 is'a'Fragmentary side elevational view

.of the slide fastener chain; showing an adjacent pair
10 of the second flaps with a triangular space provided
between theif confronting ends;
Figure 9 is a fragmentary perspective view
corresponding to figure B;Iand
Figures 10A, 10B and 10C are fragmentary front
15 elevational views of the primary parts of the .
apparatus, illustrating'the manner in which a slide
.fastener, with a fly strip attached thereto, is

progressively manufactured. : \

Figures 1 to 3 show an épparatus 100 for automati- A

20 cally manufacturing slide fasteners for trouser
closures for fly openings, from a slide fastener chain
1. As shown in Figures 3 - 5, the fasfener chain 1
includes a succession of fly strips 4 connected end to
end in substantially abutting relation by a pair of

25 continuous stringer tapes 3, 3 supporting on their
inner longituydinal edges a pair of interengaged rows

of fastener elements 2, 2. The

)

T
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5 only one tape 3 in close relation therewith, while the second flap 4b
overlaps not only the other tdpe 3 but. also the pair of interengaged
fastener elenent rows. 2 with a relatively small gap between the second=H ap
4b and _the other tape 3. 10 The apparatus 100 general |y conpfisks a
first cutting unit 10 for breaking off several fastener elements 2 of\_t
fa¥tener chain 1 to forman elenent-free gap 8 (Figure 3) in a pair of

i nt erengaged fastener element rows 2, a feed unit 30 disposed 15 downstream
of the first cutting unit 10 for feedind® the fastener chain 1 along a

| ongi t udi nal doglegged (hereinafter referr to as "chai ath"), a

th 9
second cutting uff %%sﬁ?%p%]sﬁéosmv;réa‘?ﬁ cﬁttﬁ%‘%%eé:t? i severing
t he fast haj | o-of. ti
masuring uni ¢ CLEISSECEBEST) ol Tepnp SACURE & PHIVIAIIRE i 3% °

ATeasuring the | eggifip0f id€o faSEENN Llwid sedvnd T eQa ,f Qb by aldhe feed
unit 30, and a detector 70 di sposed between the neasuring unit 60 and the
first cutting unbéttidr fshowdd ietEihury Sndheoffildse Tlageds wwelllypst ri ps 4.
The first cutting unit 10 (Figure 1) includes a pair of (upper and | ower)
cutter gui dessg 12001y d2eethp® 3 in close Helatdonl therewrifthonmhdd er &bgtion
to one another with respect to the chain path 9, a first ram 13 di sposed
above the upper $@¢eR% Ricdb ovarl ars tqtalan) ¥s|thealgitper tape 3 but

also the pair of interengaged fastener element rows 2
- with a relatively small gap between the second flap 4b
and the other tape 3. -

10 The apparatus 100 generally comprises a first
cutting unit 10 for breaking off several fastener
elements 2 of the fastener chain 1 to form an
element~-free gap 8 (Figure 3) in a pair of interengaged
fastener element rows 2, a feed unit 30 disposed

15 downstream of the first cutting unit 10 for feeding the
fastener chain 1 alongia longitudinal doglegged path 9 |

Lo (hereinafter referred to as "chain path"), a second
x,; cutting unit 50 disposed dbwnstreah of the feed unit 30
for severing the fastener chain 1 transversely across

20 Such element-free portion, a measuring unit 60 disposed
upstream of the first cutting unit 10 for measuring the
.length of the fastener chéin 1 having been fed by_the
feed unit 30, #nd a detector 70.disposed between the

. measuring unit 60 and the first cutting unit 10 for

25 detecting ends of the successive fly strips 4.

The first cutting unit 10 (Figure 1) includes a

pair of (upper and lower) cutter guides 12, 12 fixed to



supported on the frane 11, and an €lenent cutter 14 5 nounted on a | ower

end of the first ram 13. The first ram 13 is connected at its upper end to
a verti |y slidable press ram (not shown) via a connecting rod 15 and has «
at its*@?ikr end a fastener-chain positioning bar 16, the connecting rod 10
15 bein onnected to the ram 13 by neans of a pin 20. The positioning baL~}
16 is inserted at its upper end into a blind hole 17 in the first ram 13
and is inclined dowmmwardly to the upstream side of the apparatus 100. A
conpression spring 18 is nounted in 457 the blind hole 17 of the first ram
13, acting between the |atter and the positioning bar 16 to normally urge a
pawl 19 of theapésampohingnbaenisondingorebationntrrensy degbker WEtlting

. edge of the elenent cutter own e cutting

. edgﬁ oL t he eIéﬁéRFCEuFPthE4°H§énaP?EEt%ng%lghr?%cémﬁgigréh?P?s%$lgned _
Cof I nt or engageB°P I8 She: 1BPeharte Bl Satae' 17 abACrERE Ly D Phab LY D2
uni t 25 30 'DCEuggggéggaba eh (E9¥ﬁ%0ffd % %e Cﬁ&ﬂeﬁ@'éﬁége§ll432 a

f ast ener-chain exten i ng al ongsi al n pat at -the
upper si de t erﬁfontéadoﬁ Balbwer an€ ofOtné! yisé£ipaguigles 34, 34 (Figures

1 and 2) di3posed -opposite to each other with respect to the chain path
The first ram 13 is connected at its upper end

to a vertically slidable press ram (not shown) via a
condecting rod 15 and has at its lower end a \_)
fastener-chain positioning bar 16, the connecting rod

10 15 being connected to the ram 13 by means of a pin 20.
The positioning bar 16 is inserted at its upper end
into a blind hole 17 in the first ram 13 and is
inclined downwardly to the upstream side of the
apparatus 100. A compression spring 18 is mounted in

15 the blind hole 17 of the first ram 13, acting between
the latter and the positioniﬁg bar 16 to normally urge
a pawl 19 of the positioning bar 16 to project : 5 y
downwardly-beYond a cutting edge of the element cutter -
14.

20 ~ As shown in Figure 3, the cutting edge of the
element cutﬁer 14 has a rectangular face'vertically
aligned with the centér line of the chain path 9, i.e.
the center line of the pair of interengaged fastener
element rows 2 of the fastener chain 1. The feed unit

25 30 includes a pair of (lower and upper) feed rollers
31,'32, a fastener-chain guide 33 extending alongside

the chain path 9 at the upperside thereof, and a pair



9. The'lower feed roller 31, as shown in Figure 2, 5 has an annul ar groove
29 extending in.and along a peripheral surface of the roller 31, and is
pounted on one end (right end in Figure 2) of a first shaft 36 rotatably —_
supported by the frame 11 via a pair of bearings 35, 35. Likew se, the ég;%f
upper feed roller 32 10 has an annul ar groove 28 extending in and al ong
peMpheral surface of the roller 32, and is nounted on one end (right end

in Figure 2) of a second shaft 39 rotataply supported by a support 38 via a
pair of bearings 37, 37. Afirst gear 40 is nounted on the 15 first shaft

36 at the other sgde1glettis! geidds ROUrSL) (B 1AM BNUhdTBSNES sdded

second gear 41 nounted on the other end of the second shaft 39. Munted at
the other end of oppesitéstoseadh Sbhés withil fespeldt Wy cthd schyiar gattel vy
connected with a drive source (not shown) 20 such as a notor by neans of
an endl ess belt 33 wound around the pulley 42. The support 38 is vertically
‘movably supported by the frame 11 and is nornally urged downwardly by a
conpressi on spring 44 (Fhgukeder £erR 2yollkenisihg aheshaywn pferFiaiderZ 32 and
t he second gear 41 to be gressed qgainst the lower roller .31 and the first

gear 40, respdctP@8| §n annular grodvs: e pxke 9 gt APKR-2L9%9 @& sposed

adj acent peripheral surface of the roller 31, and is mounted on
one end (right end in Figure 2) of_a first shaft 36
D rotatably supported by the frame 1l via a pair of
bearihgs 35, 35. Likewise, the upper feed roller 32
10 has an annular groove 28 extending in and along a
peripheral surface_of the roller 32, and is mounted on
one end (right end in Figure 2) of a second shaft 39
, rotatably supported by a support 38 via.a pair of -
bearings 37, 37. A first gear 40 is mounted on the
15 first shaft 36 at the oﬁher side (left side in Figure2)
thereof and meshes with a second gear 41 mounted on the
other end of the second shaft 39. Mounted at the other
L~; ' end of the first shaft 36 is_a pulley 42 which is
operatively connected with a drive source (not shown)
20 sgéh as a motor by means of an endless belt 43 wound
" around the pulley 42.
The supppft 38 is vertically movably supported
by the frame 1l and is pormglly urged déwnwardly by a
compression spring 44_(Figures.l and 2), causing the
25 upper roller 32 and the-second gear 41 to be pressed
ag#ihét the lower roller 31 and the first gear 40,

respectively.



to the upper feed roller 32. As better-shown in Figure 3, the

fastener-el ement guide 33 has at its upper--side a |ongitudinal |edge 27
and at its |lower side a -- 5 longitudinal, guide groove 26. »
TheAedge 27 -of the fastener-element guide 33 is -received in the groove

2 @p/t e upper feed roller 32, and the pair of --

| nher engaged fastener elenent rows 2 of the fastener chain 1, as the Ié?{er
is fed, is -received in the guide- 10 groove 26 of the guide 33, thus
preventing--lateral displacenment- o f9the fastener -chain 1. -- The second
_cutting unit 50, a-s shown in Figure 1, /includes a second ram51 vertically
novably supported b fﬁétﬁﬂﬁﬁeelmenﬁ E&é?éné? éﬁa@hSEBFFQra§3§ceT§ nount ed

| - d of th : 53, f f 11

O ontron | 50" EBPatPEAT: $ohHe roLer 13, vhbrbekRs bkt Hn EibliEe Lot
d fluid- t t d
o a1 for v RBE 38 Rsbks L iRk e SATLE 1Y°hys BENIEE! BRRLD. k18O ETON,

The.cylinder ;54 Jy 1&5@3@ lplggﬁg zﬁhﬁnﬁrigeé%l Pywarbsagkes 58. A thneaded

bolt 55 is carried by the se ramsl, and--a pair of (upper and-- |ower)

limt swtchagpnaftudinhilxgdide Ghoover 26 1inbyladgeaghebr58hecach linit
switch 562 57 i s actuated by the 25 bolt 55 in response to the vertical

novenent of tfaeteteereélenantl gutides 3detisciriergived Gppeheogrbower 28nd of the
stroke of the second ram51-. Each |imt sw tch-56, - 10 -
of the upper feed roller 32, and the pazr of _ -
interengaged fastener element rows 2 of the fastener \
" chain 1, as.the latter is fed, is received in the guide -
10 groove 26 of the gﬁidé 33, thus preventiﬁguiateral
displacementﬁdf the fastener chain 1. ' —
The second cutting unit 50,'as shown in Figure
1, includes a second ram 51 verticaily movably
supported by the frame 11, a fastener-chain cutter 52
15 mounted on a 1ewe: end of the second ram 51, a cutter
die 53 fixed to the frame 1l in confronting'relation to
the cutter 52 with respect to thefthain path 9, and 2 - E-J
fluid-pressurized cylinder 54 operatively'conhected to o
the second ram 51 for vertieally moving the second ram
20 51 and thus the cutter 52. The cylinder 54 is fixed to -
the frame 11 by a bracket 58. A threaded bolt 55 is
carried by the second ram 51, and"e-pair of (upper.and-.
lower) limit switches 56, 57 féxed to the frame 1l by a
bracket 59; each limit switch 56, 57 is actuated by the
25 bol®x 55 in response to the vertical movement of the —
second ram 51, thus detectlng the upper or Iower end of

the stroke of the second ram SI. Each limit switch 56,
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57, when actuated, produces an electrical signal to energize or de-energize

the cylinder 54, thus linmiting upward and downward novenent of the

fastener-chain cutter, 52: -5 The measuring unit 60 (Figure 1)
includes a pair of idle rollers 61, 62 which corotates as the faste
chain@ is fed by the feed rollers 31, 32, and the unit 60 produces’
numer of el ectri cal signal s, depending on the nunber of revol utions

one

of the idle rollers 10 61, 62, i.e. thelgnounf of the fastener chain 1

havi ng been fed. The electrical signals
circuit 80 (Fig
feeding of the f

ré applied to a Known processing

o Sna b A § RAMERR O M R L BT, LOGRET KR TP

operation of thedddgitzeAnt sa%c%%rgquz@ {%%guggﬁﬁnégr Eg: gh sTRORGE;

-~descri bed bel ow. As 'shown 1 n Figur

n
tector 7 | spose agjacent

to the turning piwdrdadd idbwnvabd ovieh@nehaitnthat Ba8tbaersenaing t he
presence of a 20 triangul ar -space 73 (descri bed bel ow) between an adjacent

‘=pair of the secanutddm@E2.4b havi ng been defl ected in a manner descri bed
bel ow. The detector 70 includes a |light source 71 positioned on one side of
the path of tshe second THeameasmrimgd uaighéO0o(Fi§ure| it thcludassdupeir
el ement 72 positioned on the other side of the path of the second flaps 4b

for receiving ﬁkﬂflﬁQﬂﬂ Geddes® SloudR MR chr coRgBraPSspacEheslaptaner

10
15
-
b.'-
20
25

chain 1 is fed by the feed rollers 31, 32, and the unit
60 produces a number of electrical signals, depending
on the number of revolutions of one of the idle rollers
61, 62, i.e. ﬁhe amount of the fastener chain 1l having
been fed. The electrical signals are applied to a
known processing circuit 80 (Figure 1) which ﬁhen
produces output signals to control the feeding of the
fastener chain 1 in timed relation with the
intermittent operation of the first and second cutting
units 10, 50 in a mannér’described'below.

As shown in Figure 9, the detector 70 is
disposed adjaéent to the turnihg point %a (Figure 1) of
the chain path 9 for sensing the presence of a
triangular space 73 (described below) between an
adjacent pair of the second f£laps 4b having been
deflected in a manner described below. The detector 70
includes a light source 71 positioned on one side of
the path of the second flaps 4b, and a photo-
electric. transducer element 72 positioned on the other
side of the path of the second flaps 4b for receiving

the light passed trough the triangular space 73 when



- 11 - confronting ends of an adjacent pair of the fly strips 4 arrive at
the turning point 9a. The photoel ectric transducer el enent 72 produces a
pul se S/g“a every titnme each triangular space 72 is sensed by the detector

70. T e pul se signal indicates that the confronting ends of an
adj aceny ir of the second flaps..4b, i.e. atrailing end of the
corresp ing preceding fly strip 4 and a |l eading end of the correspondlng

succeeding fly strip 4, have arrived at;;1Q the turning point 9a. In
operation, as the feed unit 30 is energlzed the fastener chain 1 is fed

al ong the chai negigd fhfk {4y QWL (e SRR Adunht!Hali 6@ hR teuknishgipel nt 92,
the first cutting unit ﬁ. the feed unit” 30, a%é the 15 secgnd cugﬁlng

. unit 50 in the oraierivenit e tdriiiealgotat! ba SuTnes phorcell ebltyiat ri ps 4,

. with the first flaps 4a overlapping the tape 3 and with the second flaps 4b
- overl appi ng bottridsiwtdrerelenmnt3 7Znpaddnges 2 @Euliset esngmgigedefrast ener
_element rows 2 20 (Figures 4 and 5), are fed through the neasuring unit 60
“toward the tur r#liﬂf RAGh Riagnlaw spage d2ckH Ispnsed py4 ther deseckort he

turni ng point t he correspondi ng ;sec nd fla 4b I%g efl ected or noved

asi de progr&sﬂﬂaﬂl 'JBV" s, ¥ RPIRS B¢ &€ | the second
(a0 4b es sl gl gt an %p%ﬁwgq#:@;nezﬂ%%e%% W S5 e e
flaps.4b, i.e. a trailing end of the corresponding
preceding fly strip 4 and a leading end of the
corresponding succeeding fly strip 4, have arrived.at
10 the turning point 9%a. |
In éperation,-as the feed unit 30 is energized,
the fastener chain 1 is fed along the chain path 9
through the measuring unit 60, the turning peoint 8%a,
the first cutting unit ld, the feed unit 30, and the
15 second cutting unit 50 in the order mentioned.
Initially, the succession of fly strips 4, with the
first flaps 4a overlapping the tape 3 and with the
second flaps 4b overlapping both the other tape 3 and \j
.the pair of interengaged fastener element rows 2
20 (Figures 4 and 5), are fed through the measuring unit
60 toward the turning point Sa. By Ehe time each fly
strip 4 arrives at the turning point 9a, the
corresponding second flap 4b is deflected or moved
aside progressively by a known deflecfor (hot shoﬁn)
25 wuntil the second flap 4b lies at a right angle with
respect to the_generﬁl plane of the fastener chain 1 as

shown in Figures 6 and 7.
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- 12 - The fly strip 4, with the deflected second flap 4b, is then noved to
the turning point 9a where the direction of novenent of the successive>ily
strips 4 is shifted, as showmn in Figures 8 and 9. A relatively 5 | v
triangul ar space 73 is tenporarily provided between the confrontin e‘/_s)of
an.adj acent pair of the successive second flaps 4b, 4b when the sanme=
corfronting ends arrive at the turning point 9a. This relatively |arge:
inter-flap space 73 allows the light 10 fromthe |ight source 71 to pass

t hrough the space 73 to reach the photeel2ctric transducer el enent 72. The
phot oel ectric transducer elenent 72 produces a signal pulse, which '
indicates that a trailiBgeefiiyostrhp pr cebth nthe |deflectrd serprd | Hab ng
end of the 15 succeeding fly strip 4 have arrived at the turning point 9a.
Upon recei pt of #Re éﬁgﬁgﬁnpﬂPgédfg%n??%etﬁﬁE&QﬁﬂRQﬁqﬁ(9%r%#ﬁ&ﬁm: € el enent
72, the processi a? ci{:cuit go starts to_count the el,ectg cal ~signals from
the measuring unft*8B510ReRt  REVFRAREOht ChSUTRATT O F 1% ¥etigs 4 s

“8i gnal s reach.--a;-%hgé%?laagggt.Q{’géigeg%\ﬁ%gr%)rd _easrpé)ryji ng tgé;ef{ﬁi‘gé' ance

between the firs uni urning poi nt e processing

circuit 80 prgduggsqa E&iﬁggay%iaugpééshﬁi,iwﬁﬂr'y@vi&gﬁ shown)

for the feed foller ™31 is 2 e-energized to termnaté the feeding of the
fastener chain lbatdeefit théecsafPohtiRy dnd¥ &5 dind Hdertt QY fof tHe

first cutting unit 10-is energized. At that .
successive second flaps 4b, 4b when the sam
&_; confronting ends arrive at the turning point 9a. This
relativeiy large inter-flap space 73 allows the light
10 from the light source 7l.to pass through the space 73
to reach the photoelectric transducer elehent 72. The
phétoelectric transducér element 72 produces a signal
' " pulse, which indicates that a trailing end of the
preceding fly strip 4 and a leading end of the
15 succeeding fly'strip 4 have arrived at the turning
poidt %a. Upon receipi of the signal pulse from the
Lo : 'photdeleétric_transduéer element 72, the processing
.%.3 ' circuit 80 starts to count the electrical signals from
the measuring unit 60. When the number of the counted
20 electriéal signals reach a first predetermined value
cor}esponding to the distance betWeén the first cgtting
unit 10 and the turning point %a, the.procgssing
circuit 80 produces a first oﬁ?put signal, whereupon a
drive (not shown) for the feed roller 31 is
25 de-energized to terminate the feeding of the fastener

chain 1 and, at the same time, a press ram (not shown)

for the first cutting unit 10 is energized. At that



- 13 -. time the confronting ends of an adjacent pair of the successive fly
strlps 4_are in vertical registration wwth the elenent cutter 14. *

.As the"dhccessive fly strips 4 travel fromthe turning,point 9a to the
flrst C g unit 10, the second flap 4b of each fly strip 4 is
progress\Velyy fol ded over the corresponding first flap 4a. The ram 13, upon
energi zat1on of the non-illustrated press ram 1is noved downwardly, 10 e
together with the elenent cutter 14 anfi3tke fastener-chain positioning bar
16. As a result, the pawl 19 of the positioning bar 16 projects into an
adj acent pair d¢afimkasthenepnélrentingr emds2ofoancadjaceéht pasteofrtirdain 1
and, at the sane tine, the element 15 cutter 14 projects through the pair
of |nterengageéﬂta§§§h§9 ELEnebhripswd areoiprvaktibtdl seegistratiorner
.elements 2 (Figure | 0A) Thus an el enent-free. gap 8 has been provided in
. the pair of |nVéFBnQQQeGlF§§PEnSPtEFEgiﬁt rows 2. 20 Then, the ram
13 i s noved upmardly ther with,the nt cu 14, apd t he

% posi ti oning bar - AAF| i §HFF8ﬁsfﬁ8tf§% §tBfo L§E§v%h é#%ﬂt*#%a]
- signal when th@u Q?§3 hYrgs FB tﬁ% E?E chQéiﬁéogngf' ﬂéI» Upon
ectri a 2 ro

recei pt of fhe e Si gna e non-1flustira ed Imt swtch,

the non-illust %@F:Sﬂddﬂ!? ﬁsr'othsa&ﬁeélyng£r§9 LSignprekZedsivey t he feed
rollers 31, 32 restarts o . : _

folded over the corresponding first flap 4a.

The ram 13, upon energization of the L
non-illustrated press :am,'is moved downwardly, o
10 together with the element cutter 14 and the
fastenerechain poeitionihg bar 16. As a result, the
pawl 19 of the positioning bat 16 projects into an
adjacent peir of fastener eiement rows 2 to retain the
fastener chain 1 end,'at the same time, the element
15 cutter 14 projects through the pair of interengaged
fastener-element rows.z to bteak off several fastener
elements 2 (Figure 10A). Thus an element-free gap 8
‘has been provided in the pait of interengaged fastener P
element rows 2. |
20 Then, the ram 13 is moved upwardly, together
with the element cutter 14 and the posxtlonlng bar 16.
- A limit switch (not shown) produces an electrical |
signal when the ram 13 returns to its .raised position
(Figure 10B). Upon receipt of the electrical signal
25 from the nq_n-i_nustratea limit switch, the
non-illustrated drive for the feed unit 30 is

energized, and the feed rollers 31, 32 restarts to
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- 14 - rotate to feed the fastener chain 1. Wen the next signal pulse from
the detector 70 is issued, i.e. when the nunber of the counted el ectriea’™
Signals fromthe neasuring unit 60 reaches a 5 second predeterm ned {2
corresponding to the di stance between the second cutting unit 50 and the
'tqphing point 9a, the processing circuit 80 produces a second output signal
to~de-energi ze the feed unit 30. At that tinme the elenent-free gap 8 of the
fastener 10 chain 1 is in vertical registration with the fastener-chain
.cutter 52. The distance between the setddd~cutting unit 50 and the turning
poi nt 9a equals to the |ength of the individual fly strip 4. Concurrently
with this de-enefQid%r it%h Fed e fFastanar £had® dnd upon receipt of the

second out put - si gnal frﬁﬁ?tr§}{"OCq§SLn ircyit 80, the second cutting
unit 50 i s energized to ¥duse® HEF B B4SE EFeMeths defefidterdd to
.sever the faste qﬂg{ 1tran t e - e portion 8
( Figure 1 0Q). Thnfgl;s J'a 2 é’_i_s'l ildeea'f ?&%ﬁ?ﬁl_i%%}urogeltﬁa %négff | y- openi ng"
“tlosur € Has ‘Beens Tewus s Lirxlnalhe E idie HhaS Ra®urahdl 3! 6 faadhaaches
the | owered position, the bolt 55 (Figure 1) carried by the second ram 51
hits an act ua orsedordeprtedtiednimdd 2alud cdxrreépatddiagt ken gweoduces an

el ectrical signal. Upon receipt of this electrical signal, the processing
distance between the second cutting unit S0 and the

turning point 9a, the processing circuit 80 produces a
i : second odtput signal to de-energize the feed unit 30.
| At that time the element-free gap 8 of the fastener
10 chain 1 is in vertical registration with the
fastener-chain cutter 52. The distance between the
second cutting unit 50 and the turning point 9a equals
to the length of the individual fly strip 4.
Concurrently with this de-energization of the feed unit
15 30 and upon receipt of the second output signal from
the processing circui£ 80, the second cutting unit 50
. ‘is energized to cause the fastener-chain cutter 52 to
-&,} descend to sever the fastener chain 1 transversely
across the element-free portion.S (Figure 10C). Thus a
20 slide fastener 1' (Figure 10C) for a "fly-opening"
closure has been manufactured.

When the fastener-chain cutter 52 reaches the
lowered position, the bolt 55 (Figure 1) carried by the
second ram S1 hits an actuator of the lower limit

25 switch 57 which then produces an electrical signal.
Upon receipt of this electrical signal, the processing

circuit 80 produces an output signal to reverse the



circui.it 80 produces an output signal to reverse the

causing the fastener-chain cutter 52 to ascend. Wien the fastener-chain

y reaches the raised position, the bolt 55 hits an actuator of the
M\ switch 56 which then produces an electrical 5 signal. Upon

ip{“of/ this electrical signal, the processing unit 80 produces an

' to de-energize the cylinder 52. Finally, the slide fastener

cutter -5

out put gnal

- 15 - cyfinder 52,

)

1' is discharged to a tray or a pheH[ﬂfgal apparatus (both not shown) by a
non-illustrated 10 suitable feed neans.*“According to the appratus 100,

since the elenment. cutter._14 and the fast r-chain cutter b e di sposed
upstream and dovist? %?nsét’escﬁ?e%ﬂ%ltfe oéfear%?tneenﬁ‘ras r}‘(?ﬁ'é’r _cé}té:leﬁr %ecf’dor ol lers

31, 32, it is

“fly-opening cl osures:successive

Qgééégé? tﬁhé&?iﬁg&?ﬁgﬁ%ﬂﬂjj%ﬂ&fﬁ“ﬂhég&fﬂ%?“%é€§%§ q&ﬁgfor

] anm ng. Another a nt age of the

apparatus 100 i g b alitough, tdie GhAENs Gilderanl bbb ddie dmaner - chain

_cutter 52 are disposed r _ i
= automat e bot h tdwpd®r ki ©newil ttl 8 Mhifdre e KD privduted h sQedtricayf the

enotely fromone another, it is 20 possible to

fastener-chain 1, partly because the neasuring rollers 61, 62 and the

fly-strip dej ecs$ bgnal). artpeh spsseichtupsd rignie dlddtridadneriigmali,t éthel4 so
that the fly-strip detector 70 is disposed 25 between the el enent cutter

and t he neasurip&p¢gﬁ$tgg unit 80 produces an output signal to

10

15

20

25

de-energize the cylinder 52. Finally, the slide

- fastener 1' is discharged to a tray or a pheripheral

apparatus (both not shown) by a non-illustrated
suitable feed means. -

According to the appratus 100, since the element
cutter 14-and the fastener-chain éutter 52 are disposed
upstream and down#tream, respectively, of the
fastener-chain feed rollers 31, 32, it is possible to
manufacture a number of slide fasteners for fly-opening
closures successively without jamming.

Another advantage of the apparatus 100 is that
although the element cutter 14 and the fastener-chain
cutter 52 are disposed remotely from one another, it is
possible to automate both the formation of element-free
géps 8 and the severing of the ﬁastener-chain-l, partly
‘because the measuring rollers 61, 62 and the fly-strip
.detector 70 are disposed upstream of the eiement cutter
14 so that the fly-strip detector 70 is disposed
between the element cutter 14 and the measurin§ rollers
61, 62 and partly because the detector 70 and the

measuring rollers 31, 32 produce electrical signals

14



61, 62 and partly because the detector 70 and the neasuring rollers 31,. 32
produce el ectrical signals - 16 - which are sent to a processing circuit
fo control the operation:of. the two cutters 14, 52 independently in tlned
relation-to one another. Wth this arrangenent, both the formation of< ™
‘elefrent-free gaps 8 and the severing of the fastener chain 1 can takf-f(ace
actdrately near or at ends of the successive fly strips 4, irrespecti
the length of the fly strips 4. 10 15 201§ - 17 - Cainms: - 1. An

apparatus for automatically proceSS|ng a~3l T de fastener chaln to which a

successi on of flmm?E?oB§§|§e? gghgdPﬁgggggig nglréaln it |y

operative feed uni I'ng ste ongltu |na y al ong
~a path; (b) a filgHeratlibnNgsURhk. tdbspasedranilhespal fydpsidapnpfisai d
feed unit, for formng an elenent-free portion 1n the fastener chaln whil e
-said feed unit itimed relation to one another. With this arrangement,

“both the formation of element-free gaps 8 and the
5 severing of the fastener chain 1 can take place
accurately near or at ends of the successive fly strips

4, irrespective of the length of the fly strips 4.

v i
10
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| noperative; 10

(c) a second cutting unit, disposed on the path

downstream of said feed unit, for ' ener chain transversely

acro he el ement-free portion V\hﬂmmﬂmmlﬂmt i s.inoperative; (d) a
di sposed on the path up- 15" ssream of said first cutting.

-uni t, r produci ng a nunber of electrical _signals, depending on the aanQ3

measyniNgg unit,

of the fastener chain having been fed tﬁrd&gh said neasuring unit; (e) a

- detector, disposed on the path between said 20 first cutting unit and said

measuring unit,

M8fodu- cing a signal pulse each tine confronting ends

of each adj t ' f . th Si fl ' ' ' tect
and (1) & brocessi na'cir 801 sPBREeEbPclor, rThtREfly SR 42 70

and said neasuri

sﬁgdt‘éﬂigtagl OEFFFQRPiF\?EGi Péiﬁﬁ Q“Eucgée%?iorptﬂﬁeri} R S ¢

detector, counti cal “signa avi ng been 1ssued fr'omsaid
. measuring - 8 ' apd ksPhQducing a first output signal, when
_ the nunber of the counte ec?rlcg Signal s reaches a first predeterm ne
h ; #s attgghgdélg BQ I g s h £ d ned

% val ue cerréspondi. iy @) tae dhtkaRsethAtIpespepatide rséeduidingfomi t and

~said detector to 5 de-energize said feed unit and, at the same tinme, to
" ener gi ze saisd Fiflesld i®wdt tiheg fasiteneandhalisolbog
signal, when the runber of the

10
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(b) a first cutting unit, disposed on the path
upstteam of said.Feed unit, for forming an element-free
portion in the fastener chain while said feed unit is
inoperative; |

(¢) a second cutting unit, disposed on the path
downstream of said feed unit, for severing the fastener
chain transversely across the element-free portion while
said feed unit is inoperative;

(d) a measuring unit, disposed on the path up-
stream of said first cutting unit, for producing &
number of electrical signals, depending on the amount
of the fastener chain having been fed through said
measuring unit; |

(e) a detebtor, disposed on the path between said
first cutting unit and said measdring unit, for produ-
cing a signal pulse each time confronting ends of each
adjacent pair of the successive fly strips arrive at
said detector; and

(f) a processing circuit electrically connected to
said detector and said meésuring unit for, upon receipt
of one signal pulse from said detector, counting the

electrical signals having been issued from said measuring

ipudiimally nyl eng ez oprit but put

N

-
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“counted electrical signals reaches a second predeter-—nined val ue

corresponding to the distance~betmeen utting unit and sajid
detector, to de-energize said feed uni ﬂm #mm& time, to en e
"t he second cutting unit. 2. An apparatuds accor cIa|n11 saiéi%?%a
anee\ bet ween said second cutting unit and said detector 15 being eq

t ha<l ength of each of the fly strips. 3. An apparatus according to claim1l
or 2, said neasuring unit conprising a pair d8 idle rollers which is
corotatable as the fastener chain is fed by said feed unit and which
produces a nunber GﬂitheaéﬂeEPFiEéPdQﬁl%ggﬁaﬁbr%kxﬁHﬁﬂ%E)%ﬁﬂﬁ@ﬁe AR it NGr
revol utions of one of the idle roll Aébﬂg ar at us accordln% to ¢l aim

c

1, 2 or 3, said def&@P8F ESnﬁPFsFﬁ6“5§?|§h? PN, o FEF G orfe firdd
0 o i T BRI Ry 4 T
the Tight passed tipe HQPPas ?39?1P§E“@§9§9€@féﬁ¥4'JHH‘§H¥%‘Héé?&é%# qeent
palr of the successive y strips.

5 de-energize said feed unit and, at the same time, to
energize said first cutting unit, and also for brodu~
cing a second éutput signal, when the number of thg

- ‘counted electrical signals reache; a second predeter-
L#‘ - mined value corresponding to the distance between said
10 secoﬁd cutting unit and said detector, to de-energize
said feed unit and, at the same time, to energize the
second cutting unit.

2. An apparatqs according to claim 1, said dist-

ance between éaid second cutting unit and said detector
15 being equal to the length of each of the fly strips.
| 3. An apparatus according to claim 1 or 2, said
- measuring unit comprisihg a pair-oF idle rallers which
_is coraotatable as thelfastener chain is fed by said
feed unit and which produces a number of the elec:ricar
20 signals depending on the number of revolutions of one
of the idle rollers.

4. An apparatus according to claim 1, 2 or 3, said
detector comprising a light source positioned on one
side of the péth of the fly strips, and a photoelectric

25 transducer element positioned on the other side of the
path of the fly strips for receiving the light passed

through a space between confronting ends of an adjacent

pair of the successive fly strips.

e ——



