VETHOD OF AND APPARATUS FOR DETECTI NG ENDS OF SUCCESSI VE FLY STRQ’BD5789.
OONNECTED BY A SLILDE FASTENER CHAI N The present invention relates to -
autoﬁﬁflon of the manufacture of trouser closures for fly openings, and -
nore particularly to a method of and apparatus for detecting enda .
" successign’ of, fly strips connected end to end by 5 a slide faste ghai n.
In the manufacture of trouser closures for fly open- ings, a slide fastener
chain, to which a succession of fly strips is attached, is fed to an :
intgrmttently operating apparatus for formng.element-free gaps in the
-fastener. 10 chain. To this end; it. has been the commpn practice to detect
ends of the successive fly strips in order to auto- matically control the
‘intermttent operation of the elenent- free gap form ng apparatus;
confronting ends of an adjacent pair of the fly strips are sensed by a
feeler or other 15 nechanical neans. However, the successive fly strips
gre connected end to end in substantially abuttlng relation with anly a
very smal | space between an adjacent pair of the fly strips. Wth this
"smal | ness of the inter-fly spaces, accurate detection.of the fly ends is
difficult to -2- achi eve. U. S. Patent 3,570,104, issued March 16,

- 1971 to P.B. Jensen, is belleved to exenpiliy t he prlor art. The present
invention seeks to prOV|de a method - '

] METHOD QF AND APPARATUS FOR DETECTING ENDS OF
&4} | SUCCESSIVE FLY STRIPS CONNECTED BY A SLIDE FASTENER CHAIN
| | g The=present invention relates to automation cf the
-manufacture.of trouser clcsures for fly openings; and ﬁore
particular;y to a method of and apparatus for detecting
cendsaof a.succession of fly sfrips'conuected end to end by
5 a: slide fastener chain. | -
: - In the- manufacture of trouser closures for fly open-
Cew e ings, a slide fastener-chaln, to which a succession of fly
fetrips.is attached, is fed to an-intermiutently operating
N _'aéparatus for forming element-£free gaps in the'fastener-
10. chain. To this end, it has been the common practice to
| detect ends cf the successiVe fly*strips in order to'autc-
‘matically control the intermittent operation of the element-
'.free gap forming apparatus;-ccnfronting ends of an adjacent |
“pair of the flyﬁstrips are sensed by a feeler or other
..; - 15 mechanical'mean55a Howevef; the successive fly strips are
connected end to end in substantially abutting felation
. with only a very smalllspace_between an adjacent pair of
the fly striée._ With this smallness of the inter-fly

spaces, accurate detecticn-of the fiy ends.isigifficult to



5  of, detecting ends of successive fly strips connected end to end in
substantially_abutting relation by a slide fastener chain, and to do so
- -accuratel y” maxi mum ease. The invention also seeks to provide an
.apparatus.-1 or carrying out the abovenentioned nmethod, which is very
sinmple in construction and hence inexpensive. According to a first aspect
of the invention, ‘there is provided & @ethod of detecting ends of - ‘
successive fly strips connected end to end in substantially abutting 15
“relation by a pai.r of continuoys . slide fastener stringers, the fly stripsgy
“being att acheécgﬂre?let'aperf %Gngﬁﬁqthgaég’é‘r%‘h JSguRgetlangh 4164 east ongd

line of stitchlpg dividin ach - fly stri,p into.a first .gnd a_second fl ap,
sai d net hod cg?%rqi an#:Bhg J%Pé"ﬁél’o s %?Ved( P eeIdiid (#he successi \F;e
fly strips Iegg&pgi%%.along.a straight path through a fixed point thereof,
with the firs p Hperinposed on the tape of the one fastener stringer

dwith th d f Myge] t ' . 25 .
?B) " bendi 'ﬁgsfﬁgnsucg%gg 3%%@%%%%@% %_%sei%%g’ ﬁ%ﬁr&aﬁr ﬁ;n{ele@gﬁ second
flap liessat geriggitbe’ ehf g %g %:ﬁ'&%re@si'yea glofftHiie d%g% mecfte?fc;én ers

at | east When = each sald secon ap passes’s

‘temporarily dgpl eghi 86 Subbbbhtid1957 BlutdiRe® reletith %%p%%fi';feo to

=9

provide a triangular space betvee _ .
'fgstener chain, ahd'to do s0 accurately with maximum

ease. |
| The invention also seeks to provide an apparatﬁs
10 - ior carrying out the abovementioned-method, which is
very simple in construction and hence inexpensive.
According to a first aspect-of.the-invéntion,-
there is provided a method of defecting ends of successive
fly strips connected end to end in-substantially abutting
15 = relation by a pair of continuous slide fastener-stringers,-
the fly strips being attached to a tape of one of the
fastener stringers by at least one line of sﬁitching ot
dividing'each.fly étrip into a first and a second flap,
said method_comprising the steﬁs of :
20 (a)  feeding the successive fly strips lengthwise -
. along a straight path through a fixed point thereof,
with the first flap supe:impOSed on:the tape of the one
fastener stringer.and with the second flaps superimposed .
on the other fastener stringer;
25 (b) Dbending the successive second flaps in such a:
- manner that each second flap lies at a right angle to the

general plane of the fastener striﬁgers at least when



onfrqntlng ends of -an adjacent pair of the successive 5 second fl aps
when -sai d confronting ends arrive at said fixed point, at which tj at.

| eagt such confronting end portions of said adjacent pair of the /essi ve

.second flaps lie at a right angle to the ‘general plane of the fastener

f

tape of one of the fastener stringers by at |east on

. stringers; and 10 (d) sensi ng thé presence of said successive -
 triangular spaces. Further, according to a second aspect of the in--vention

there is provige# @p%@rcwsﬂl PrlsEd RGN GS s&fd d pasassi ve fly strips

cggnected end to end in 15 “substantially abutting-rélation by a pair of

tinuous slidgcfast epahotarilgederlidedingy étﬁrdiilb% htdmagrhd-o a
e

I ne of stitching

di vi di ng each clolddngt deponid &lap ities tprfdvdmes W erpirmueadhmnsgdre taprwayn t he
one fastener 20 'stringer and a second flap superinposed on the other

f ast ener stri cgafrondiithgs emdsatofs aomddjecient paia) ofhddes duncdssiding t he
successive fly strips | engthwise along a straight path through a fixed

poi nt; (bp neamesotids Sdeps ohesnisiist cainfmontame @fjde anride at eard
upstrean1of said fixed point for bending the successive second flaps in

-such a manner filxed paimtseadnabicdy times akt laeaaigrﬁuq;hg:@-ﬁmnmsg@m al

-plane -4- of the fastener stringers at | east when each said

-portions of sald adjacent palr of the successive secdnd
flaps lie at a rlght angle to the general plane of the
fastener strlngers, and
10 (d). sen51ng the presence of said successive
. trlangular spaces..

Further, accordlng to a second aspect of the in-
vention, there is provlded an gpparatus for detecting
ends of successive fly strips connected end to end iﬁ

15 - substantially abuttlng relation by a palr of continuous
'glide fastener strlngers, the fly strips being attached

to a tape of one of the fastener stringers by at least

o one line of stitching dividing each fly strip into a

first flap superimpdsed on the tape of the one festener-
20 _ stringef and a second flap superimposed on.the other
fasteher'stringer,:said spparatus comprising :
(a). means for feeding the successive fly strips
lengthwise along a straight path'through a fixed point;
;(b)-means'disposed on said etraight path.adjaceht
25 .to'or.upstﬁeam_of'said fixed point for bending the.
successive eecond flaps in such a manner that each

second flab lies at a right'engle to the general plane



second flap passes said fixed point; (c) a deflector disposed.adjacent to
sai.d fixed point for tenporarily deflecting a trailing end of a 5 '
preceédi ng feexnd flap to provide a triangul ar space between confronting:

ends of an\gdjj/acent pair of the successive second flaps when said
confrontingsefids arrive at said .fixed poént, at which tine at |east such .
~confronting end portions of said adjacent pair 10 .. of the successive

second flaps lie at a right angle to the general plane of the fastener . _ .
stringers; and ¢fl) the dRastémer dtmpngersi atslehst whent eanht bafidt he -
triangul ar spaces between the successive second flaps are sensed by said

det ect or succesgj - essl ynptrips are fed, for
produci ng a sigﬁé?g%%lgggécg?%é??néaggcﬁi#ggaégﬁng space is sensed by said
detector, said signal pulse being-indicative of the arrival _of ,confronting
ends of an adjacengckai? defipetorydisprped sddacapintrogakfll £ikeddescri bed
by way of exanple with reference to the acconpanying drawi ngs wherein :- =
Figure 1 is a fpeaentery-emporarElyoieflattingf asteaglinkaendt oswai ch a -
series of fly 5 strips is attached; Figure 2 is a transverse

cross-sectignal vl g4l 25°068088% 1 50%6b! phbveheTh9¢kEatizuiar space T

. between confronting_ends.of.an.aéjaéent pair of the
successive second flaps_when said cénfronting.ends
ariive at said fixed point, at which time at least.
such confronting énd pq:tions of said'adjadeﬁ£ pair

 10 éf the sﬁcceégiﬁe_éecond'figpé lie af a;right angle

: to the_general.plane-of~the fastener stringers;-and'

- (d)  a déféqfor, disposed in sﬁéh a poéition that |
the tfiahéular;spages bétween the successive second
flaps are sensed-by,éaid detecﬁor successively as the
15 successive fly'stripé are fed, for prodﬁcing.a signal_
.pulselevery time each triaggular-spacg_is.senséq by
said détecfor, said_signal pul§e being indicative of - ._ .
the arrival'of confroﬁting eﬁds‘of en adjaCént pair 6f'

the fly sbtrips.

The inxentibn will be described by way of



Figure 3 is’a fragmentary perspective view of an apparatus according to a
first enbodi ment of 10 the present invention, show ng the manner in which
“the teailing end of a second flap of the preceding fly strip:i ected
by a folder; Figure 4 i's an el evational view correspondi ng tOUEdegé 3. 15
Figure 5 is a perspective view, with parts onitted, 6 of a di-+1ed
apparatus according to a second enbodi npeat .. 'showi ng the manner in which the
trailing end of a second flap of the pre€eding fly strip is deflected by
means of a jet nozzle; 5 ‘Figure 6 is a perspective view of a -
bentfér; and Figure 7 is a fragnentary schenatic perspective view, W th
parts - omtted, of a nodified apparatus according to a third enbodi nent,
showi ng t he manner iE “hL%ﬂ-thf trailingng d of a second flap of the : '
preceding fly sEXAPPLe WHLH ERFEPPREeHYOntbfs 25 OUPanTiPEn IREWFPES Figure 1
.shows a succession of fly strips 1 connec- ted end to end in substantially
abutting rel ati afhepgia pair of continuous fastener stringers 2,3 having a
pair ofinter- engaged rows of coupling elenents 4,4 nounted on a pair of 15
tapes 5,6 along their confronting |ongitudinal edges. The successive fly

gtrips 1 are attached tg;LHRet 4025540k rGBfientary plan view of a
lslide fastener'chaiﬁ_to which a series of fly

—/ - 5 strips is attached;

Figure 2 is a transverse cross-sectional

view taken along line ITI-II of Figure 1;

Figure 3 is_a fragﬁénfary perspeétive_#iew'
of an aﬁparatus abcording t§:a.first embodiment of
10 the present iﬁﬁention, éhowing the manner in which
the trailing'ehd of a second fiap'of thé'precéding
fly.strip is deflected by a fdlder;.. - |
 Figure 4 is an e1evationa1 view-cdrrespohding
to Figure 3..“ . |

15 | :Figure 5 is a pérspeétive view, With'parfs

. omitted,




. fastener stri nger 2 by at |east one |ine of stitchi ng 7 dividing each fly

‘strip'l into a first and a second flap 8,9. As better shown in Figure 2,

-t hangyo, .

while the second flap 9 underlaps not only the other tape 6 but

'thrﬁs_t‘ flap 8 under- 20 laps only the tape 5 in close relation

al st he pair of interengaged coupling-edesent rows 4,4 with a relatively
small gap 10 between the second flap 9 and the other fastener stringer 3.
offi gumed iFiedl appehratus) apgmrding Hd 4 cseceh@cémbgdtRdat)f t he

25

"successive fly strips 1. The apparatus 11 com prises a drive unit -(not

'shown) f or shewdingg thiee margess siny evliich sthe pisrdilimgt énd sef oa seson@or t
" table 16 al ong a -7- straight ﬁgh through a fixed point P. - The

appar at us £lap of dheprmreeeding|

P

stxif simsieiflectéd by rmeghs efith for

fol ding the successive second flaps 9 over the respec- tive first flaps 8.

Phdeton@&21eZ i ncludes a first, a second and a third gui de nmenber
The first and second gui de nenbers 13,14 lie at a right angle to ,

the supBort tabl e FRGUHRY & Wik & PaufPefticral visw et @ berdernstandr

stringers 2,3 and_ex- ter]ld A ongiré:udi nallg/ of the straight path through the

5
13, 14, 15.

fixed 10

poi nt PFigPFe i A& &

| SRNeRAELE ParsrRecki¥epar al | el

spaced apart from.qne anqther .and are joined.at, their upper side by a
connect i ng Vp&¥ri ¥t P P ﬂ“}-‘g‘&ﬁ% d?eé ﬁmléﬁe‘geﬁ?@aggﬁﬁ%r.?‘éWEélﬁgpost
| 18 on the %%pgori:&:itr%ble%bodiment, showing the manner in which the '

10

15

20

25

trailing end of a second flap of the preceding fly strip is.

deflected by meahs.of a suction nozzle.

Figure 1 shows a éucceSSion of fiy strips 1 connec-
ted end to end in substantially abutting reiation by a éair
of continuous fastener strin‘gei:s 2,3 haﬁing a pair of intexr-
engaged rows bf coupling elements 4,4 mounied on a pair of
tapes 5,6 alpng;thei: confrénting longitudinal edges. The
successive fly strips 1 are attached to the tape 5 of one
fasteger stringer 2 by at least one line of'stitching 7
dividing each fly strip 1 inﬁo a first and a second flap
8,9. As better shoﬁn in Pigure 2,.the_first flap 8 under-
laps only the tape 5 in close relation.thereto, while the
secoﬁd flap 9 undeflaps*not only the btﬁer tape 6 but also
the pair of interengaged coupling element rows 4,4 with a
relatively small gap 10 between the second flap 9 and thé
other fastener stringer 3;

| Figures 3 and 4 éhow an apparétus 11 for detecting
ends of the successive fly strips 1. The apparatus 11 com-
prises a drive unit (not shown) for feeding the successive

fly strips 1 lengthwise on a support table 16 along a

u

~



16 15. . . The first guide nenber 13 has a first sloping edge 19

@i spoged upstream of the fixed point P for pre-folding or bending the~
-successive second flaps 9, one at a tinme, to such an extent that eaci%éi
second. flap 9 lies at a right angle to the general plane of the fastehef ’

stringers 2,3. 20° . ..The second -gui de.rpnber 14 has a second sl oping '_ o

-edge 20 disposed i medi ately downstream of the fixed point P. The third

gui de nenber  1Straidhtppeat dNmAidIcdn PixddpSBcens, S| Hps N 5’9@1: d -
extgnds froman extension of the first guideqﬁgnber 13 ?@%nﬂ%@rse égo?fthe
straight path adse5covpadstspar ddiders Fralli spedad i) tKe t SerJEHRE 3baPhane
of the fastener stringers 2,3. The second sloping edge 20 and the third
gui dé nenber 150%r fodddaid \thet suanebsive Berdml dEIhpe P ét 2fise Frespec-
successively, to such an extent that each second flap 9 overiaps

t he. correspondtayef fidsts IEap® 80  that a free corner of the trailing
end 9a of the preceding second flap 9 is deflected or noved away fromt hat
of the | eadPng end 9bThe fRddexcdeedinejudasal fixgt,9 acaond amt avitieird
tenporarily.a trigngul ar space 21 between confront- 5 ing ends 9a,9b of an
adj acent pair SPlaﬁem§ §%d 13- dds 15 .0 Hhen finst and @edang guiisie manber s
arrive at the i5xig Qint A deteﬁ}or 22 (Figures 3 and 4) is disposed -
adj acent to thafiRedfolkt 3prights angley tohthe anprarkitabke ikm@and Ithus

b e 2 R GRS Bl o Tt S 2, e e
. -~ tend longitudinally of the straight path through the fixed
10 point P. The first and second guide members 13,14 are
' parallel spaced apart ftom'one-anbther and are joined at
thgir upper side by a connecting portion 17, the first guide
hember 13 being supporﬁed-by a post 18 on the support table
6. . _ | ;
- 15 ' ~ The first guide member 13 has a-fi:st’slopiné:edge
19 disposed upstream’of the fixed point_P for pre-folding’
' .or bending the successive second flaps 9, one at a time, to.
#w('_'.' B lguch'an exﬁent that ea¢h sec6nd flap 9 lies at a right
-aﬁgle to the general plane of the fasténe: stringers 2,3.
20 _ The second guide member 14 has a second sloping edge ;
20_disposed'immediately'downstream of the fixed point P.
 Ff; . fhe third guide member 15 is disposed downstream of the |

" - second sloping edge 20 and extends_from an extensioh of the

[/4

':first guide member 13 tfansversely of the straight'path in
_'25' closed barallel spaéed relation to the general plahe of the
| fastener.strihgérs 2,3. _The.sécond sloping édge 20 and the
third guide-member lS-are-do;ctive'tO'fold the pre-folded
second_flaps 9 sﬁccessi&ely, to such an extent that each“

.second flap 9joverlapstthe:correépondingifirst flap 8, so -

x



'-on one S|de of the folder 12, and a phot oel ectric trans- ducer e[enent

'.tiver,

qned on the other side of-the folder. 12 for receiving the Li ght.
.\‘hrough the triangular 15 space 21. The folder 12 has a pair of
«/ epenings 23,24 in the first and second gui de nenbers- 13, 14,

for allomnng the light through-t8e=-fol der

~transducer el enent 22b produces a signal pulse every tine each triangu
‘space 21.i xisensedirse tdwrnet cof oth€Otr2flinghendt Ba ofgthe pwlecedimdi cat es

‘t hat the confrontlng ends 9a, 9b of an adjacent pair of the second flaps-kf
‘sdaand i filperdl O$ déféleoteésqanrMovigdpaweydfngmf fthast oifp theand a
Ieadlng end of the correspondi ng succeeding fly stri

9.9

. €.

22b

respec-
12. The photoelectric

ar

- -

1, have arrived at

the fixed pading esl 9b of thaesm@meedingtsaeeuddfﬁae @nse A8y toncl ude a

‘pair of feed rollers,

one of which is a driven roller to which a counter is

oper at i vel wmﬂ%t@np@ta%blﬁﬁtil n‘gr%mgﬁhﬁﬁeFPéFer gobetrera GPnthFénGﬁ ven

.out put si gnal
peri pher al

10

15

- 20

25

roller. Upon receipt of a signa se fromthe detector

count er st kNG enis om0 et n%'l‘rb%‘FJ‘B‘FePEVBFgFl Bhsthe BRECRM; @'ﬁﬂsolglfér
~until the next signal Ise frontt$ tor 22 |s§ gg, ther g,ne sur
the | engt h YH1en e (R ¥Rﬁﬁl?gye§ $i 2 FhE¥GuRte S fﬁﬁﬁ

for automatically controlllng an intermttently operating

t he

i ng

ppdrat us, such as an elenment-free gap.form ng apparatus (not

shown)- t o which t@f 3e£ec o} fﬁthF£§39§s gegﬁadh?g18”&&@5058@9%53%%e&&?h

to the fixed point P for sensing the-presence of a triangu-

lar séace 21 between an adjacent pair of the second flaps

9,9. 'The detector 22 includes a light source 22a positioned

‘on one side of the folder 12, and a photoe-lec_tfic trans-

ducer elemen£ 22b positioned on the other side of the folder
12 fon“:eceiving.the;light passed through the triangglat
space 21. The folder 12 has a pair of opposed openings

23,24 in the first and second guide members 13,14, respec-

~ tively, for allowing the light through the folder 12. The

photoelectric transducer element 222 produces a signal pulse
every time each triangular space 21 is eensed by the detector
22. ' Thus the eignai pulse indicateS'thatlthe confronting-
ends 9%a,9b of an adjacent pair_of.the second flaps 9,9,
i.e. a trailing end of the corresponding preceding fljf strip
1l and a.ieading end-of_the-correséonding-succeeding fly
strip 1, have arriveé at the fixed point P.

The non-illustfated drive unit may include a pair of

' feed rollers, one of which is a driven roller to which a

counter is oﬁeratively-connec£ed for counting the number of

- revolutions of the driven roller. "Upon receipt of a sighéi

U

»

<



i'ndividual fly strip 1. At the sane tine, the output signal 10 is applied
o the drive unit to control the feeding of the successive fly strips An
tineé relation with the inter- nmttent operation of such a peripheral ) '
apparatus. |n operation, the successive f_I)é strips 1, with the first 8.
overl apping the tape 5 of one fastener stri"nger 15 2 and with the seconf

fl 9 rl ' ' tri f t he
Straight pat PP BRCEPEmC e, g EBEERE! a3 eHe leotnt¥e? S AW Soling, the .
tri 1 [ ; £t ri eadi-RQ, . a.qf t i rst
Zu[ég'srreng;;l%?ﬁ%%%-eér’-ge-gége g?f'ééﬁyagrm%ﬁ% ggg"fk‘ ?ﬁlg%rrg%g%b 1-'q{)‘_a_e_tr{\/\]?(l:?‘e‘fﬁ_ t he
- other fasteneg;ghsing@isé 20emt BRes@eeRe+bhaR 29 i@fsddis %Eﬁy ﬁésgaring_
With continued novenent of the fly strips 1, the same secon | ap 'S

pre-fol ded ortheniengerr 8gSthel Y¥ndaviluall iFdgs stripha fi mie LARivyE €dge
19, until the second flap 9 lies at a right angle to the gene- 25 ral

pl ane of tde poaodaces ahrbagput 8ignall If@rpa@tfoaiactq@a&qcyoraaﬁdﬁlﬁﬂf dren
gui-ded by the first and second gui de menbers 13,14 to the fixed point P.

Then, the preifitérmiittenehy dbpepaling perdpheralr appaireltus,! Guditfasiian
extent that the second flap 9 overlaps. . -.10 - the corresponding first

~flap'8. _.[Curielehént-foédi ggp fSormiagi apbaratuge (hoitashiovar) Ymahich
2li stenporarily provided between the confronting ends 9a,9b of an adj acent
‘pair of the stheestrasghtcpathf lepdsy, depeadinge oparthec dengblt iofy each

B o individual £fly strip 1. At the same time, the output signal
N 10 is éppli.ed_ to the drive unit to control the feeding of the
.suécessive fly stf:ips 1 in timed relatidn'with the.inte-r-
mittent operétion of such a perip_'heral apparatﬁs,'
| In cﬁ:eration, the sudcessive fl§ strips 1, with the.
.first flap 8 .qve_rlapping"the tape 5 of one fastener stringer
15 2 an_d;:with- the seconf -flép. 9 overl_a_b?ing the other fastener
s._tringer 3. are _fed éi‘ohg fhé straiéhﬁ'path. " When the.
| | ],-é_ad;_i.ng end: 9b of one o"f._ t‘h.e. succéés:i_.ve fly stri-ps 1 arfives
{5 - - at'the folder'_iz-, a tapering l_eéding end 13a of the first guide
' | member 13 enters a'...:.reljlativeiy' sxh_ali.-gap 10 '(Figure 2) |
20 _l:_eiweén_ t_he other fastener stri'_nger 3 ahd ‘the second fl-.a'p
- 9 of the one fly strip 1. WJ.th conﬁi-nuéd. movement _Qf the
| fiy strips 1',.' tr';'e. séme: éeéorid‘ flap 9 is 'pfé?folded or bent
'p:§gréSéively, as it siides.léhl ”the'_f.i'rst' _'sioping gdgeﬁ 19,

-until the second flap 9 liés at a right an'gle to the gene- .

[/

25 .'ral'pl'ar_ze _of the fastener ‘stringers 2,3. ' The pre-folded
second flap 9 is then gu'ide'd_ by the firét and second 'g.uidé
members 13,14 to the £ixed éoi-nt P.

Then, -thé pre-folded secohd fiap 9 is folded com- -

- pletely, to such an extent _that'the seco.nd' flap 9 overlaps



p:S__ehds 9a, 9b arrive at the fixed point- P. ~This relatively Iarge'lhtefflap

. spage* X4

‘;Iloms the light fromthe |ight source 22a to pass through the
X4 o

reach the. photoelectric transducer el enment ‘22b. The

‘phot oel ectric transducer -el enent 22b produces a signal pul se, ,which indi-

10 cates that the confronting ends 9a, 9b .an adj acent pair-of the second
“flaps 9,9, i.e. a trailing end of. the preé%d ing fly strip-1 and"a | eading

end of the su f r4 ve e Upon
recei pt of the Si g?&% sE\L'"'l%t"fﬂﬁom \pﬁ'%{)e% ecfbr‘l?%uﬁ:%éi ucfel?fﬁgﬂgél errent -
22b, the non §ﬁﬁﬁ; ty HHHEEE

of the non-!lkbg?%%?gﬁggggb n- roI lﬁ%%i% ne§?§3|gna {l%%¥etnlfﬁg
phot oel ect I'i ¢ pbigRSAUEHe %@{ﬁ@m&%@ ISR Da tmr@@yaxgﬁag#é@ﬁttﬁsﬁeaﬂt h

of the individual fly strip|. The counter'prdﬂuces out put si gnal

for automati cghky saeelesdiveGetornd fYdPs -9 ,/FRilen OB AdAMe FShEPERESh
-appar at us, such as an el enment- free gap forn1ng apparatus (not shown) ?o

whi ch the strandst 9a39b laaadse dapealt Mised igwidew h Thicaedlaadiergual
~fly strip 1. 25 Fi gure ‘5. shows a nodifi ed apparatus ‘30 accordi ng

to- a second Qairgei imtierflBpe sy Alallbwonghe skight dfrmenthei 1ighet -
shown) for feeding the successive fly strips 1 Iengthwi'se on a support
table 31 al ongouhreae'rZrZal ot padish thradglodijie tspade x24 i nt Preadhethe.
apparatus 30 al so conprises - a bender (Figure 6) disposed on the strai ght -
pat h upst r eamphotoelectric transducer element 22b. The photoelectric
_ transducer element 22b produces a signal pulse, which indi-
10 cates that the confrontlng ends 9a 9b of an adjacent pair
of the second flaps 9,9, i.e. a tralllng end of the preced-
ing fly-Strip 1 and a leading end of the succeeding fly
strip 1, have arrived at the fixed point P. Upon receipt
of the signal pulée from thewphotoelectric.transducer
- 15 element 22b, the non-lllustrated counter starts to count

the number of revolutlons of the non—lllustrated drlven

roller untll the next s;gnal pulse frcm the photoelectrlc S

transducer element 22b issues, thereby measuring the lengthh-i)

of the 1nd1v1dual fly strlp l. " The counter produces an
20 output signal for automatlcally controlllng an 1nterm1t-' |
tently operatlng perlpheral apparatus, such as an element-
free gap forming apparatus (not shown) to th.ch the straight
.path leads, depending on the length of each 1nd1v1dual fly
strip 1. |
25 '_ Flgure 5 shows a modlfled apparatus 30 according to-
'; second embodlment. The apparatus 30 comprises a driven |
unit (not shown) for feedlng the successive fly strips 1

lengthw;se on a support table 31 along the stralght path .

L 33



of the fixed point P for bending or noving aside the succes- sive second
~flaps.9,. as they pass the bender 32, to such 5 an extent that each second .
flapt9'lies at a right angle to the -general plane of the fastener sgers
'2,3. Ajet nozzle 33 as a deflector is di Sfosed adj acent to the fixYed\point
P for enmitting presurized fluid agai nst~al¥ree corner of the trail |nd :

9a of the precedl second 10, flap 9 from one side thereof to tenporarily

defl ect the t&b qgrg the Dixed ReLRe BRSO APPRERLYS( 30pprdSPJECMPTrises *

rel; atlvely Iarque an&w ar .space_ 21 betyeen confrontlnﬂ ends, 9a, 9b of an
“t‘#éf E

'Zgjdscggt QBaI ard the fi W? e %ﬁeﬁﬁiur | < sane EBﬁFFSﬁN "
i e AR o (RO e S ey
- spaced Si ge r%ﬂbers%@?%&el nél'ng her%; E?Q E#\gai)%g&éﬁgga 8gg

e s e S A e ﬁ%’f%’gc%g A, £fap %mgﬁg“gfﬁ"%ﬁﬁé %‘é%ac%??’ni? |
ng él:aal?aléll ngTﬁggd%\%h% réelg 5| de%j% nﬂhe%{‘ég 011;5'19%&{-9{‘ Q? eoglt dgf rrte?rgers

.35 is partly defineg bje@ hsgikte 283 d@@”d’efié’@t@ﬁ £608i Sp8sedhb@acent”
facilitates the deflection of the second flaps 9. The jet nozzle 33 may be

: :Eg: ??ﬁ;’ by & utd AT BSiHO B Ofo:drefuwe;ﬁg rpPe€Shr#z&8€16268N8ahsithe
\/ a free corner of the trailing end 9a of the preceding second
10 flap 9 from one side thereof to temporarily deflect the
‘trailing end 9a of the same ‘'second flap 9 to prov1de a
relatively large tr;angular space 21 between confronting
ends SE,QQ_of an adjacent pair of the'successive second
'-flag§:9,9ywhen the same confrontimg ends-SELSE;errive at
15 the fixed point P.-.The~pressufized fluid cdmprises pre-
?:ferabiy air. An up;ightféﬁide 34 extends lehgitmdinaliym
of the-straight'pathfth:eﬁgh the fixed peint P end.includes
-:iyj" _— a pair of parallel spaeed*eide.members35}366éfiningthere¥'
.  between a passage'fer:the successive secon&tflaps 9,. there |
20 being a pair of opposed cutouts 37,38 in the side membere
35,36,'respectively,-f6r allowing_the deflected“corner”of
"trallzng end 9a of the precedlng second flap 9 to pro:ect
out of the gulde 34. The downstream s;de of the cutout 37
-ff:: B . of one of the side members 35 is. partly defined by a back-
25 wardly sloping edge 373, which facilitates the deflectlon
'_ of the.secomd flaps 9. | |
.The jet nozzle 33 may be replaced by a suction

nozzle 39 for drawing air near a free corner of the trailing



.i--izé-end'gé of the preceding second_flap'g frdn1one_side t hereof, as shown
SoncE g . I'n the apparatus 30 of Figure 5 a relatively |arge triangul ar
(Jh

space rOV|ded bet ween -confronting ends 9a, 5 9b of an adjacent pair of
t he sed flaps 9,9 is sensed by a detgctor 22 sinilar to that of the

_enbodi ment of Figures 3 and 4. The bén TFigure 6)° conprlses a :
. wedge- shaped pIOM/3Zﬁg{spose the str t t renDteI n1th fixed
© 10 point PPRoPEAGH P ATRFS ‘f\/g? % gr?rf‘é’ﬂ? Bid TeP%1 ne,

- as the success e fl [ pass the plow 32. The: plom132 |s fixed: toq@
- post (not & ’¥h§%§ﬁ§§% *table 31 The wedge- shaped plow 32 has a

transverse | eadin 1 ;%§p Etuéiﬁﬂ %spec fgc?%ggh%véﬂgh?agggted

si de surface 32c Tquel’y w strail th. The .

| eading edge. 328 fdrt FY A S {684 ﬁé/t £lcORHIGRRI A cchaB®of, Of Lhe

ot her fast rlnge vi dual second f as the=eadi ng

end 9b gf Eﬁpﬁﬁg repr céﬂt éﬁ%fﬁfttﬁbFEéwbﬁa fléﬁsF999r§565en§e§aSh and-

t wo- dot 7l i ne- ents t ongi tudinal center line of the fastener

stringers %331::1 'ae%eéézﬁsemz safilde €3 thof 69UBhéNemBbaimEAtr 665 4. The
| eadi ng edgé 32a Is disposed at the other-fastener-stringer side of the

line AAA  pFigurek3 3 and 4.

The bender (Figure]G}-cemprises a wedge-shaped plow

~

32 disposed on theistraight path remotely from the fixed '\J,

10 point P for moving aside the successive secend-flaps 9 one
at a time, as the successive fly strips i pass the plow 32.
The plow 32 is fixed to a post (not shown) on the support
- table 31.- |
- yThe wedge—shaped-plaweBZ has a transverse leading
15 edge 32a, a sloping top surface 32b, and a canted side
| surface- 32¢ extend:.ng obl:.quely w:.th respect to the stra:.ght

,'path.- The leadlng-edge.BZE is thln-enougn te readily enter

between the tape 6 of the other fastener stringers 3 and - i

the individualzsecond flap 9 as the leading end.9E of the
20 latter arrives'et the plow 32. 1In Figure 6, a-daeh—and-
two;dot line A-A represents the longitudinal center line of
the fastener strlngers 2 3, i.e. the axis of the palr of
coupling element rows 4. The 1ead1ng edge 32a is dlsposed

at the other-fastener-strlnger_51de of the llne A-A.



CL-A I MS: 1. A nmethod of detecting ends dF\EEEEEssrve~iLy\*Lfips

'connected end to end in substantial ly abuttin Eﬁw on by a pair of

. cont i-auous slide fastener 'stringers, the fly ’ rm,ﬂmﬁched@_
f sti

‘tape -of one of the fastener stripgers by at 5
dividing each fly strip into a first and 18 second flap, sai d met ho :
conpri si ng t he steps of: (a) feeding the successive fly strips |engthw se
along a. stéabgﬂt PRt 8 through a fixed point thereof, with the first flap
g;; mposéd on Thé tapé of the one fastener strlnger and 10 with the

d flaps superiiposad methidd off Aetdeti R céndd rofigsuccésgivdenly ngttps
succeSS|ve second flaps in such a manner that each second flap lies at a

ri ght angl ednnedtedyend o Emhdmisubetdmstally abutbimysrelatiastbyhen
each said 15 second flap passes said fixed point; (c)  tenporarily

def | ect i.ng paizr Sf joentdmyons. @lqﬁeemmem@mﬁ-uswz otipe ofl¥iestrips
‘triangul ar space bewtween confronti (r;%f ends of an adj acent pair_ of the

Successi ve bedagh @ tihaghed ko as hape: oF 1ne iofy thristastener staingers by at
56 acent spdaas Qi e el 4t Freqing csagh ot 1Y IR oFReB ca  Fikrst
._.ggpgrglucglean of . t%%&ﬁn st__r._ \aa agg é:l Sené‘b?)a? ?ﬁgp‘ggsence_ of |
o s o ) i S s bl bt sico
;.\“"v - a stralght_path through a fixed point thereof, with the first

flap superimposed on the tape of the one fastener'strincer and

20 with the second flaps superimposed on the other fastener
stringer; | _.' | o .
(b) bending'therstccessiéefseccnd'flaps in such a -
manner that each.second flap iies-at a-right angle to'the'.
- general plane of the fastener strzngers at least when each said

‘second flap passes said f;xed pornt,

.Y
\J

{e) temporarily deflectlng a trallzng end of a
L%ﬁ, . :preceding second flap to provide a trlangular space bewtween
| e-confronting ends of an adjacent pazr of the successive second |
flaps when said confrontlng ends arrive at sald flxed poznt, at ;
20 which time at least such ccnfronting end portlons of said |
_adjacent paxr of the successive second flaps lie at a rzght
.~angle to the general plane of the fastener strlngers-'and
e .-p' o (d) sensing the presence of said successzve trxangular
| spaces; | | | |
25 S 2. An.apparatus'for'detecting ends'cf successive fiys

strips connected end to end in substantially abutting relation



- tape

_ pair pf continuous slide fastener strlngers the fly strips. being
. -a-tt @g tl“lmﬁ“mmmmlﬂ'ljt he fastener stringers by at |east one |line of
St trip into a first flap superinposed on the
he offe fastener ® stringer and a * 5 second fl.ap superinposed on
the other fastener stringer, said appdiat-us conprising: (a).neans for

2 fix0d pdhi RB)E 9 %é“%ﬁé@%@%éﬁﬂgé“¥“a§§e$%§E?t%éﬁﬂreia?gksﬁ?E?g 24ge
Sﬁihrﬁa?aﬁ‘fe?#ﬁag{ﬂ Ko X o BindOF e 0F BE RRSLURRE FER nue Rl Y e
Gt e %@af"m{‘%r‘%ﬂf‘e?f*}%’%@?i%?2%%%%@%?%%@%?%2 SEReBLLAPa0ES

for tenpormrdg Veuldd iafdd SUH Son I Bhé | E8p&"GE Othe sﬁecségeanafceeélmgee hfid

provi de a-triangul ar space between confronting ends of an adjacent palr o

 the suczessdond eFldpl édpémmfe&abd tRef oeneRIfa8denat’ s¥eingesd aligxed *
poi nt, at which tine at ast such confronting end portions of said

adj acent Eppardtisecdiprisimgssi ve second flaps lie at a right angle to

t he. general plane of the fastener stringers; and (d) a detector, disposed =
in such a position taht meinsrfqngﬁeedlsgatbe SEcueealveefincse:spse second
fl aps are sensed by said detector successively.as the successgﬁg fly strips . :

~are 25 fdeengthiwiferkong & %?-thwseheﬂé?‘}mn% £3x8d{ PPRRYEI ar - space

I's sensed by said detector, sajd s %EU|SE be|n I ndicative of the }_j
arrival of confronti®ly SMRANSd ’a-’rpﬂ%ic tsaid stri ght path adjacent to o

.O upstream of said fixed point for bending the successive second
flaps in snch a manner that each second flap lies at a right
angle to the.general.plane of the fascener-stringers at least
when each said second flap passes said fixed point;

- (c) a deflector d;sposed adjacent to said fixed point

15 for temporarlly deflecting a trailing end of a preceding second
_flap to prcvxde a. trlangular space between confronting ends of

-.an adjacent pair of the success;ve second flaps when said
.confrontng ends arrive at_saxd flxed-pclnt, at which time at ;;;
least such.confrontinc end portions of said-adjecent pair of the |

20 successive second flaps iie-at a right angle to the general

| plane of the fastener strzngers, and | |
(d) a detector, disposed in such a posztlon that the

tr:angular spaces between the successzve second flaps are sensed
by said detectcr snccesslvely as the successive fly strlps_are

25 fed, for ptcducing a signal puISe every time each'triangular
space is'sensed by said detector, said signal pulse being ~

indicetive of the arrival of-confrcnting ends of an adjacent



- pair of the fly strips: - 15 - 3. An apparat laim2,
~wherein sai d bending means conprises a fol der nmﬁmqmmwmﬁt to sa
fixed p05|t|on on said straight path for fol di ng the SUCCGSSIVGES{WN
- .flaps over the respective first flaps as the successive second flae “
Said folder, sald f ol de |ncI ding afimg..a second and a third QU|de
"~ menber, saH& iﬁﬂ%kannnbers bei ng adapted to lie at a right

.f angle to the general e of t astener stringers and extendi ng
Iong| tudi nal | y of sdi*d %(9 33‘1\1’ PR A iR Shatd |3<eo"*tﬂﬁ¢ﬂtn @i

--f.xEE ot B! el ol ésse%m%'c Fard” asnssd e é:‘?{asoﬂf’rirz‘ll’f%d-
; t
ol ane of FRELE 3??%2’?%??%&93 8 4G Al i ol 3'594&%%‘3%% P Fadend

second gl o PCTo P ToRTo [P ToTy) é‘?@@ t PYLiid SN
_csai d thﬁrd@&&%de rren:ger bei ng§i | sp(ie%ﬁésogmst res:am ofﬂszl second slo%ép#gnd
Cedge and exigpd Rasy WIEEAlderd shid frdgbtifatdainy d oL ! A | Sdcond
spaced relation to the general plane of the fastener stTingers, 20 ‘said

second sl opindg ac & rd dnuidied nidnibek 0B ENEEY 4 NgecORT LquRid Grdmbelcd he
pre-fol ded second fl aps successively, to such an extednt -that each second
flap over| dednghadapteds o ddien@at ix tiditamngie tthattife fqerparal plamé dhe
trailing end of the preceding second flap is. moved away from the |eading 25
end of the thec fastiengrs @dtarichgersp and/\/mgttenda.ng)rilfat:gﬁtu@p.mm obf ssmid

adjacent pair of the second flaps arrive at said fixed point.
10 straight path through said fixed point, said first gulde member

- having a first sloping edge. dxsposed upstream of sald flxed
poznt for pre-foldzng the successzve second flaps, one at a
time} to such an extent that each'second flap lies'at a right
angle to the geoeral peleoefoflthe fastener'stringers, said |
45 second goide~member'heving'a-second sloping-edge disposeo
immediately downstream-of said fixed.point, said third guide
L g.member being- dzsposed downstream of sald second slopzng edge and
'extendlng transversely of sa;d strlght path in close parallel |
NG _fj spaced relatlon to the general plane-of the fasteaer stringers,
| 20 said second sloping edge and said third gﬁide'memoer being
| ooactzve to fold the pre-folded second flaps successively, to
-such an extednt that each second flap overlaps the _
_correspoindiog first flap, so that a ‘free corner of.the'tfailing

. end of'the-preceding second flap is moved-away from the leadinc

&%

25 'end'of the_succeeaing second flap':'when the confronting ends of

an adjacent pair of the second flaps arrive at said fixed point.



- 16 ;14.; An aiﬁaratus acwﬂﬂding to claim 2, wherein said bendi ng means

conpri xﬂ“ ﬁuﬂ m of a wedge-shaped pl ow di sposed upstream of
o saigf ! i ght path for bending the successive second
. flaps, NZE they pass sald 5 wedge- shaped plow, to such an extent that each
second flap lies at a right angle to-thg general plane of the fastener

stringers, 'sai d wedge-shaped plow having a transverse | eading edge., a

sl oping top surfacd,. akh appatatus fmﬁﬁtﬁ'&@%@iﬂ%‘?'%é&éfh séﬁpeu\
to said straight path, said | eading edge being thin 10 enough to readi|y s

enter bet keading means domprises s bergier aul the fowh ofl il wedgershdped
~when a | eadi ng end .of the correspondlng fly strip arrives at sald

wedge- shapé@wdé\ﬁposedmpamem @edet dixed paink o, saddret ra isgh €l paue

surface of_ said %ﬁ1ge shaped plow is canted. 15 6. An appar at us

accor di ng 5 be® thee sicacess iye) deqand £ lapgy ias sthey masmsdid f or

en1tt|ng gssurlzed ai r. against a _free corner of the trailing end of the
g

pr ecedi fg "SETENE haped rork® s?“d’é" AfereXitent; that, eaghrsacendidianli et o
ST near RIS dnsle’ o Ve e iy ?p;c”“"”eﬁef“'e 1097
Lo e s RS SR i, &
57 Wt e 0 it o G L
respect to said straight path, said leadlng edge being thin
10 enough to readily enter between the other fastener stringer and '
the individual secono flap when a leading end'of_the |
corresponding fly strip arrives at said wedge~-shaped plow.
| 5. An apparatus-according to claim 4, wherein said
side_surfaoe of.said wedge-shaped plow is canted
15 o 6. An apparatus according to clalm 2, wherein said

-deflector comprzses a Jet nozzle for emrtting pressurlzed air

_agalnst a free corner of the trarlzng end of the. preoedrng

é

second flap from one side thereof. ) | . | e

- 7. An apparatus aooordxng to oiaiu 2, wherein said .

20 deflector comprises a suction nozzle for,drawing-airhnear a free
corner of the trailing end of the preceding second flap from one
szde thereof | |

| 8. An apparatus accordlng to claim 6 or 7, whereln -
'sald deflector further includes an uprlght guxde extending
"25Iongltud1nally of said strarght path through said fixed pornt,
said uprzght guide anludzng a pair of paral;el-spaced side

members defining therebetween a passage for the successive

w)



mepbers defining therebetween a passage for Hﬂﬁ @ﬁcce55|ve 17 - second .

flaps, said side nenbers having a palr of o u,ﬂﬂ,mm"ls?echl vel y I.' _
of t iéézgl i ng

around sai d fixed. point for allow ing the d
- end of the preceding second flap to project out of sald upflght 5 i de.
9. ‘An apparatus according to claim 8, whe 7e|n t he downst ream si de he
cutout -of one of said side menbers is partly defined by a backwardly.
sloplng edge for - facilitating the deflectlng of the 'second flaps. 10

A nethod of detecting ends of successive fly strips substantially as
desc ibed with S8FEPEnddaps it ﬁaléccsé,ﬁlﬁ APIRGTE HAVIGAE 81 Palm ofpsdposed
~substantially asﬁgei%rlbed Wi erence to gnd ags illustrated in_Figures

3 agd 4 01;3 35 CompERYIC %&VG vﬁ?@ﬁndlfal 18550 PLARS §'l95'sta§-r4-tgwa':clyh _
B A t
rcconpanyi ng dr diEngte B5TIgktel dolher ot s, iy e dail ot BF wi ch 20
reference to and.as el 5%?%%%559 T&aﬁ'%%r§§o%e%%do%€m%T'faT% uprlgﬂ% gure 7

of t he acconpan |ng
guide.

’ 9. An apparatus according to claim 8, wherein
the dpwnstream-side of the cutout of one of said side
(A members is partly defined by a- baekwardly sloping edge
| -~ for facilitating.the defiecting of the second flaps.
'r10 10. A method of detecﬁing ends of successive fly
strips substantially as described with referehce.to the
accompanying drawings.
1. An apparatﬁs substantially as described with
reference to and as 1llustrated in Flgures 3 and 4 of

15 the accompanylng drawlngs.

DU | 12. An apparatus aubstantially as describedIWith
reference to and as illustrated'in Figures 5 and 6 of
the accompanying drawings. -

13. An apparatus substantlally as descrlbed with

20' reference to and as 111ustrated in Flgures 5 and 6

modified as in Flgure 7 of the accompanylng draw1ngs.
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