s.1l - METHOD CF AND APPARATUS FOR DETECTI NG ENDS OF SUCCESSI VE FLY STRI PS
:CONNECTED BY.-A :SLI DE FASTENER CHAI N The present invention rel ates '
automat i zatf o, Nof the 5 nmanufacture of trouser closures for fly openings,

" and-nore pgd larly to a nethod of and apparatus for detecting ends of a
succesion strips connected end to é€nd by a ‘slide fastener chaln - In
‘t he manuf agt'upe of trouser closures for fly. 10 openings, ﬁ%
fastener.chain to which a succession of fly strips is .attac I S- fed to an
intermttently operating apparatus for formng elenent-free gaps in the
fastener chain..-To this end, .it has -been-the common practice. to detect
ends of the successive fly strips in 15 order to automatically control the
intermittent operati-on of. the el ement-free.gap forning -apparat us;
confronting ends of an adjacent-pair of the fly strips are sensed by a
feel er or other -mechani cal- means. -However, the successive fly strips.are
connected end to end in sub- 20 stantially abutting relation with only a
very snmall space between an adjacent pair of the fly stri-ps. Wth this

-2- smallness of the inter-fly spaces, accurate detection of the fly ends
is difficult to-achieve. -U S. Patent 3,570,104, issued March 16, 1971 to
P.B. Jensen, is _ : -1 -

METHOD OF AND APPARATUS FOR DETECTING ENDS
OF SUCCESSIVE FLY STRIPS CONNECTED
BY A SLIDE FASTENER CHAIN
The present invention relates automatization of the
-5 'manufacture of trouser closurea for fly 0penxngs,_and more
partlcularly to a method of and apparatus for detecting -
ends of a succesion of fly st:ips-connected end to end
by a slide fastener chain.'
In thé manufacture of troaser closures for fly
10 openings, a slide.faétener.chain to which a succession of |
fly strips iS“aﬁtached is-fed to an intermittently
dparating'apbarafus_for férming element-free gaps in the
fastener chain. To this end, it has been the common
practice.fo detect ends of the successive fly strips in
15" order to automatically control the intermittent operation
of the element—free-gap forming apparatus; confronting
ends of an adjaceﬁt'ﬁair of the fly'strips are sensed by_
a feeler or other mechanical means. However, the
successive fly strips are connected end to end in sub~-

20 stantially abutting relation with only a very small space

between an adjacent pair of the fly strips. With this

o



believed to exenplify the prior ‘art. 5 ' Aecording to a flrst aspect

of-the.invention, there is provided a nethod of detecting ends of .
sugcessi.ve fly.strips connected end to end in substantially abutting /

relatloﬂ by a pair of continuous slide fastener stringers, the fly stfri
ggg attached to a tape of one of the 10~ fastener-stringers by at |
I'i ne of . stitching di vi di ng each fly strip into'a first and a second -

flap, said- netho t & o éggg f
strips along a flrst stralci:]% L{o}gefsl togl%eJ I'rs %%s&sl%pgfe%%g\ég o\f
the tape of the ong @S} alipds 1 ﬁfiﬂﬂﬁ[tawi%m%‘}é"e FE et
superinposed on the other fast.ener stringer;deflecting the successive
second flaps to s3ETELEK e¥sidBiMddth i19) igiualts erand fdntiad,i 4 at .a
right angle to the general plane of the fastener stringers; shlftlng t he
direction of novdsehiewsEd b ditenplicfye ey pdfior Hydps at a turni'ng point .
to a second straight path inclined with respect to said first strai ght path
so as to proviSle a triafpeendinmco retfinst aagentafhchendavientdenad] acent

pair of the deflected second f]laps tenporarily when said confronting ends -
25 arrive at saithexs rihPyRiided aaethed @e/tdr%'-ﬁﬁ%@é‘dﬁ ofpjspccessive

triangul ar space._Accordjng to a sec ect 0. e dnvent here is
provi ded an appar%ﬁ%ssrf’ﬁrg’%é{%?‘?ﬁirﬁﬁdad% end; 1n su stant:.aﬁy abutting

-\\j relation by-a pair of continuous sllde fastener strlngers,

the fly strips be;ng attached to a tape of one of the
- 10 fastener stringers by at least one line_of'stitchipg
dividingfeach‘flj.strlp'intc a first and a secoﬂd_flap,
'said method comprising the steps of:: feeding the sucn_f'
cessive fly strips along a firstfsttaight path, with the
first flaps:superimposed_on the tape of the one fasteher
15 sttinger:and.with_the=second'flap superimposed on the
 other fastener sttinger,-deflecting the'successive'second

' flaps to such an extent that the 1ndiv1dual second flap

lles at a rlght angle to the general plane of the |
fastener'strlngers; shlft;ng the direction oi movement of -
» 20 the successive fly strips at a turning point to a second
straight path 1nc11ned with respect to said flrst
= R stralght path so as to provide a trxangular space between,

confronting ends of an adjacent pair of the deflected
second flaps temporatily when said confronting ends
25 arrive-at said tﬁrﬁing point; and sensinq the presence of
said trlangular space. | | i
~According to a second aspect of the invention,

there is.provided an apparatus for detecting ends of

-



succe*§ive fly strips connected end to end in substan- tially abutting
relaf1®Q by a pair of continuous slide fastener stringers, the fly strips

[ tt ached to a tape of one of the fastener.stringers by at |east one 5
5ti-t ching dividing-each fly strip into a first flap superimosed-
ape of the one fastener stringer and a second flap superinposed on-.
t he ©oCher fastener stringer, said apparatus conprising: neans for feedinQ’L
- the successive fly strip along a conbined path 10 .including a pair

_of . firstsercesstvadflyratyhps peonnettedeendite end nimgsykstan- a defl ector

di sposed on_said first.. strai.ght path upstreamof said turning point for

def | ect -tiaplyhabutibirgsrebatiennly {2 spAir L£f (¢eytinrans flideef | ector, to.
such an extent t-hat {:he.individual secopnd 15 flap lies at a rright angle
to the gbdeteney) SkElRgerfe FRe(Eh¥ SEFIPHRENE AEIcHad. &R second

strai ght one_anot her-for shifting the

SRR A i |
directi oﬁgﬁé %Véﬁlﬁgg?k g&‘% Egaig%t&%g;?eégf%#%tlﬁ P at®2%k P%ur ni ng point so

t ' b . : 0 t ' f
2 acthnt TpafroBr SEAETRN A PR B e AEE hR A PR G
confrontiign4 Shger Hhpb¥edabnSehd tAHdI O B bne Mk @eglst ector disposed.

in such a.position that the triangular spaces between the successive second

flaps aretsenged &¥dsai %d@ﬁ@cfpépzéx?é#ﬁﬁﬁééd/%ry Bfe td¥haiccessive fly
strips are fed, for producing a srgnal pulse every time each triangular .
space | sfasterdr bytesingerlpt saidrapspariatugnedmpi sindei mgeadnslifod i ve of thb./
~arrival of confronting ends of an ' -

o feeding the successive fly strip along a combined path

10 including.a'pairiof_first and second stféight paﬁhs joined
at a turning point; a deflector disposed on said first
straiéht‘pathiﬁéstréém bf sgié:turning point for deflect-
ing-the'successive'second flaps, as they pass said
deflector, to ‘such an extent that the individual second

'15 flap lies at a right angle to the general plane of the

'féstéhéf’éé#inéé}%{:saia firsfiand'secbﬁd straight paths
being'inCiiﬁeélﬁith_réspéqt to one another -for shifting’ . ;;;/ :
.the direcﬁion of mbvement of the successive fly strips at-
said-tﬁrning point so as ‘to provide a triangﬁla: space

20 betwéen confronting ends of an adjacent pair of the
deflected second flaps temporarily when said confronting
ends~arr§ve ;t siidltdrnihg.poiﬁt; and a detector disposed.-
in such a position that the triangular spaces Eetween the
successive second flaps'éré'sensed by said detector

25 successively as the succeséive fly sfrips are fed, for
p?oducing a'signal pulse every time each triaﬁgular space
is sensed by séid detector ‘said signal pulse being

indicative of the'arrival'of confronting ends of an



adj acent pair of the fly strlps The |nvent|on wi |l be described by way of
exanple with reference to the acconpanylng drawings in which a preferred -

enmbodi ment of :the present invention is 5 shown by way of |IIustrat|ve
exanple. -In the drawings:- Figure 1 is a fragmentary plan view of™g slide .
fagtener chain to which a series of fly strips is attached; Fighrd 2yis a
transverse cross-sectional "view 10 takkem along line I1-11 of gl e 1,

Figure 3 is a fragnentary side el evational view of :the slide fas ener

chain, showi ng second flaps of the fly strips having been deflected, Flgure
4 is a transverse cross-sectional view 15 taken along line TV-I1V of
Figure 3; Figure 5 is a fragmentary side el evational view of the slide

f ast.ener chain, showi ng an adjacent pair of the second flaps with a

triangul ar spaceagrgﬁbggdpagkm@gnthe £3y BBeipsconfronting ends;
- Figure 6-is a- fragnentary per spective view corresponding to Figure 5;
: : The. invention will be described by way of example
with reference ththe.accompanying drawings in which
a prefefred embodiment of the present invention is
5 shown by way of illustrative exsmple. In the drawings:-
Figure 1 is a fragmentary plan view of a slide
fastener chain to which a series of fly stfipé is
attached; |
FPigure 2 is a tranaverse cross-sectional view
10 - +taken along 1xne IT-IT of Figure 4
Flgure 3 is a fragmentary side elevatlonal view
of the slide fastener chaln, showing second flaps of
the fly strips ha#ing been deflecfed;' |
) Figure 4 1s a transverse cross-sectional view
fk*\J 15 taken along line IV-IV of Figure 3; _ |
s - Figure 5 is a fragmentary side elevational view
of thé sli@e fastener chain, showing an adjacent pair

of the second flaps with a triangular space provided

between

.(’ T



‘Figure 74 a fragmentary side el evational view 5 of an appar at us enbodyi ng

the pref i nvention, with parts broken away; Figure 8 is-an el evational
Vi ew of ive unit, partly in cross section taken.along line VIII-VI]I of
Fi gure ' Figure 9 is a cross-sectional view taken along -

of Figure 7; Figure 16 Bs—ah enl'arged, fragnmentary perspective,
vi ew ofsa”’deflector; Figure 11 is a fragnentary side el evational view 15
correspogeg E6nFteHEendOendsgure 12 is a fragmentary perspective view
simlar to Figure 10, but show ng the deflector as viewed froma different
station point; Figufe §3isSaaftaggenthoyyperepevtiveceiewspond- 20 ing to
Figure 10; Figure 14 is an.elevational view of the deflector, as viewed
al ong | i cerxesph@ing EogBigutd; Ski-gure 15 i-s a-transverse cross-sectiona
view taken along line XV-XV of Figure 13; 25 . Figure 16 is a
transverse crosBigurei dnis &i-Evagnrnhanyosidei alevationelovi®vgure 13;
FHguresl7_ 18 and 19 are views.corresponding to Figures, 14, 15 and 16,
respedt | 961 30 IRBIFAGRENET ﬁ%%pg. -| RRQHPERSERE  IR¥BRELPR a1 Eh def | ect ed
by the deflgctgr' ' L o ' L _

parts broken away; . ] -

a

Figure 8 is-an elevational view of a drive unit,

partly in cross section taken along line VIII-VIII of i‘/
Figure 7; '
10 o Figure 9 is a cross-sectional view taken along

line IX-IX of Figure 7; . _ - -
‘Figure 10 is an enlarged, fragmertary perspective
view of a deflector; | ‘_ )
Figure.ll is a f&agmentary side elevational view
15 cokrespanding to Figuré 10; ..~
‘Figure 12.is'é fragmenté:y;pérspective view
similar to fiéure 10, but showing the deflector as
viewed from a differént'sﬁation points - ' —
._.Figu:e 13 is a fragméntary plan view cofrespond-
20 ing éo_figﬁre ;0:

Figure 14 is an.elevaticnal view of the deflector,

5h

as viewed along-lihe-xIV-XIV of Figure 13;
_ Figure 15 is a transverse cross4§ectional view
taken along line XVQXV of Figure 13;
25 Figure 16 is.a transverse cross-sectional view
taken along line XVI-XVI of Eigﬁre 13;
Figures 17, 18 and 19 are views corrésponding'to

Figures -14, 15 and 16, respectively, showing the manner



Figure 20 is. a transverse cross-sectional view taken along -1ine. XX-XX of
Firgure 13, showi ng the second flap having been conpletely deflected,/ 5,

Fi gure 21 is.a fragnentary perspective view of the apparatus, shoy
t he. manfrer in which the second flap is deflected by the deflector;
2 s a fragnentary plan view of a nodi fiedg*~" = deflector; 10
Fﬁb&re 23 is a fragnentary side el evational V|em/correspond|ng to Flgure
22: Figure’24 is f n y e [ 23;
2 Fl oo a5, ° n! VBIERILA)sRECARCELLY MUY BULEALEBNAPANY ddrRals 2
simlar to Figures 17, 1181 ifeapd 28, al LERREVEVYEL Vordsl -4 ed€ibrd DRELW NES
XXV- XXV,  XXVI - XXVI , XXV L1 and- XXVIEELT-XXVI ], respectively,.of Figure-
22. . Figure 1talaeu5aaoﬁgc££ﬁélm-nx éfyrsgxﬁr@sll, Cshow iy Rtod esbomll t O
end in substantially abutting relation by a pair-of continuous fastener :
stringers 2,3 havibgpahauing béenntemphetely defibectedpupl.ing el enents 4,4
- mounted on a palr of tapes 5,6 along their confronting |ongitudi nal edges
The successive3fly strlpglqua¢e2htlacﬁeﬁtﬁgmeh%azﬁ PQE&E@Q#%ﬂe(ﬂﬂ§Weﬂﬁeﬂh§
stringer 2 by at l.east one line. of stitching 7.dividing each f strlp 1
“into a first and 3PRREBKWSH| gRowing th Qsm%%ﬁ?ﬁrl%rﬁR%F#rlhﬁgﬁﬁle

'Tlrst flap 8 undeggageffecxeahgytgge geffec 8@? rel ation

¢

“\\) ' Figure 22-is;§-fragmen£ary plan view of a modified

deflector,.
ld ' | Figure 23. is a- fragmentary side elevatlonal view
| correspondlng to. Flgure 22;.
' Figure 24 is-a fragmentary: perspective view
correspbndingdto Figure 23; and |
| FiéureS-ZS.fZG,d27-end 28 are transverse crpes—
15 séctional views similarite-Figures 17, 18, 19 and 20,
..respectifeiy}'but taken along ‘lines XXV-XXV,. XXVI-XXVI,

XXVII—XXVII“and-XXViII~XXVIII; respectively, of Figure

\" 22.
| . Figure 1 shows a succession of fly strips 1 con-
20 nected end to end in substantially abutting relation by
. la pair- of continuous fastener.stringers 2,3 ﬁa?iﬁ&-a pair-
v “"o; ihtqreagaged :oﬁé of cod%liné.elements 4,4.mounted.on'

a pair of taées 5,6 along their.conﬁronting-longitudinal
edges; The successive fly:stiips 1 are attached to the
25 tape 5 of one fastener stringer 2 by at least one line
of stitching 7. dividing each fly strlp 1 into a first
and a second flap 8,9.  As better shown in’ Flgure 2, the

 first flap 8 underlaps only the tape 5 in close relation



AN ewi th, whi:l e the second flap 9 underlaps not only the other tape 6

but he pair of interengaged coupling elenent rows 4,4 with

a.rel aVivel y. . snal | . gap 10.betmeen the second flap 9 and the other

fast &ngkrsstringer 3. 5 gur; 7 shows an apparatus 11 for det.ecéting
ends % he successive fly strips 1. “The apparatus 11 com prises a drive

unit> 12 for feeding the successive fly strips 1' along a dogl egged combi ned.s
pat h i nckhdregigthpawhide thesseaondds€tapddstndeghappahdt é3lyl¥heoi ned at a
10 turning point 15.. The apparatus 11 al so conprises a deflector

(descri bethizl sapedbsputedlsn. the- paiksepfsinkegangpged eguppéngeam of t he
turni ng-point 15 for noving aside or deflecti'ng the successive second flaps
9 one ate&eﬂﬁﬁﬁ F9W§uéh4awl§ﬁténFeﬂﬁﬁﬁvﬁﬁg Fﬁﬂg@lﬂﬁa+1§eéﬁﬁﬂeﬁﬂap 9 lies 15

~at-a righ o] h gener Iangﬁof t hef ast ener strlngers 2,3, as

shown in ggn fhaP42 andrkbe; PEBer,fASEERBRISEFLRg6Rt Spat hs 13, 14 are

inCIiSed mﬁth rsﬁgect 0. ne anot her. _so.,t ha tion_ o nnvenent of

t he sliccessi ve u§F’r|p§ gwEsagthpgaagﬁs g} ?ﬁgdlrgﬁfﬁbngo?ﬂ 15 so as to
prOV|de ?ﬁ g g ?Eggg@gefég P@Ewﬁgnécon&ﬁgngbpgrgmﬂgng?heg mf an adjacent

pair secon aps t eifpor a confronting

ends 9a BP;@EE'Xedéﬁvhhﬁni%rﬁbnﬁoﬁofﬁédiﬁg the §ﬁ€&@s§ﬂvg'ﬁﬂ§es 5 6, 7 and
9, a detector 17 25 (Figure 9) is disposed adjacent to the turning point 15

for senssaelbbelpa@&agca ﬂbgdebgbanﬁbhbinﬁaaﬁatEGlheluﬂﬁﬂgaﬂ gdiacent pai r

-

of the second.flaps.9,9. The detector. \g/

of first and second stralght paths 13, 14 joined at a
10 turning point 15.° The apparatus 1l alsc comprises a
deflector (deécribed.below):disposed on the first straight
'path 13 upstream.of the turning-point 15 for moving aside
or deflecting the Successivg s;cond flaps 9 one at a time
to such an extent that the individual second-flap.S lies
15 at a riéht angle to the general plane of the. fastener _
stringers 2,3, as shown. in Figures 3 and 4.;

The first and second straight paths 13,14 are

_inclined with.respect'tpfone;another so that the direc- i,aj

tigﬁ_of_movement.of the successive fly strips 1 is shifted
20 at tLe turning point 15 so as to'provide a triangular
-space 16 between confronting ends ég,QQ of an éajacent.
pair of the deflected second flaps 9,5 temporarily when
the confronting ends 93,9b arrive at'theitpfning poin£ 15, .
. As'shown_in Figures 5, 6, 7 and 9, a:detector 17
25 .(Figure_S) is disposed adjacent to thé turning point 15
for sensing the presence of a trianguiar space_LS between
an adjacgnt pair ofithe-seéond flaps.9,9. The detector.

- 17 includes a light source 17a positioned on one side

.“', .



17 includes a light source 17a positioned an one side of the pat he
second flaps 9, and a. photoelectric transducer:elenent 17b positio
the other.side of the path of the second flaps 9 for receiving th ghy -
passed through the triangul ar space.16. The photoelectric 5 tran er
ment 17bproduces a signal pulse every t+r® -each-triangul ar space 16 is

sen ed by the detector 17. Thus the signal pul se indicates that the

confrontlng ends J segd RS

trailing end of t%g cor ?%spo (?ifjn%g%rgeec gﬂﬁé/é]?irl p 18'i [;1 anc?%'e%lteé'
end of the COVreS@Piﬂé@ﬁcéﬂ%f&ﬁéB@QlfﬁYp&éﬂibrﬂed R Vihe FtHareGide tdfe
turning point 15. Alternatively, the detector 17 may include a jet nozzle
for emtting presenéiggehidfli the adsbondr EBGE 9 SRNstddemritieraid Fight
receiving the pressurized fluid 15 transmtted through the triangular
space 16, the fl| upaissedpthsowgh ptleé ctmidngular space .16. TiRhaliphotaelectidc
includes a pair of feed rollers-19,20, "one of which is a driven roller 19
to which a couht etraxasd%c@peehema«etyl&mmdwsa %ml Rpksee Erhkimne
of revolutions of the driven roller 19. _Upon receipt of a signal pulse
from the detect oreagh tptargelarrspacethf 1S tenepthiby Hbsdajactor 17.

revol utions of the drlven roller 19.untjl_ihe next, signal e fromth
detector 17 is istiRs, ¢ ‘Fleﬁ’"e%a g{ﬁg@t}}@&ﬁ:ﬁdﬂpg%%%fdpqrferq%qg

szthr'p L. The co&gtgg gﬁf’ XETE palr .of the second flaps 9,9, i.e.’

a traillng end of the correspondlng preceding fly strip

10 i and a leading ‘end of the correspondlng succeeedlng-fly
strip 1, havéﬂarfived at the turning point 15.  _
Alternétively;'thé detéé#oﬁ 17 may-inglude a jet
nozzle for emitting pressurized fluid, and a pressure-
sensitive eleﬁeﬁt for récéiving the pressurized fluid
15 transmltted through the trlangular space 16, the fluid
compr151ng preferably a1r.-~--
The drive unlt 12 includes a pair of feed rollers
19,20, one of which'is_a driven roller 19 to which a
counte;mls_is-operatively éonnecﬁed‘for ééqnting the
20 number of revolutions of the driven roller 19. Upon

receipt of a -signal pulse from the detector 17, the

s
)

counter‘ls starts to count the'numbef of revolutions of
. the driven roller 19 until the next signal pulse from
the detector 17 ‘is issued, thereby measuring the length
25 of the individual flf strip 1. The counter 18 produces -
‘an outﬁut signal for aﬁtomaticélly.controlling-an inter-
mittently operating peripheral apparatus, such as an

element~free gap forming apparatus (not shown) to which



an out pyt signal for automatically cbntﬁolling an inter- mttently

oper.a ~¥ peri pheral apparatus, such as an elenent-free gap formng
appar,.‘n (not shown) to which t he second straight path 14 | eads,

depe Qnthelength of each individual fly strip 1. At the sanme tine,
the oytpdt signal is applied to +h& drive unit 12 to control the f eedi hg of~

the successive fly strips 1 in timed rela- 5 tion with the intermttent D
oper at i ofh&fs&dtrt Pt Piyel paIpaA Atlsad s ddpmding. Frguwies Tendlth 13 and
21, the deflector conprises a wedge-shaped plow 21 on the first straight
path 13 ofnedcet yidd briddeel tE£iyi sigripi i 16: frhe nkanenge ik, adiale t he
successive second flaps 9 one at a time, as fhe .successive fly strips 1
pass theoytpwe Qﬁgndloiﬁtmlptgdtﬁ‘-@rth# dtiNe aanitt gkl o teontrolposi ti on of
Figures 3 and 4. A guide 22 is disposed i nmedjately downstream of 15 the
pl ow 21 &he %@@M P vebel %‘Fﬁ‘:?’tﬁh‘f%gfhbﬁﬁr% florinysimed) AH_&successi ve
fly sfrips 1 wth the second, flaps. 9 |n verti defl ected p05|t|on
(Fig -@ n4wl§R)Eﬁﬁ nfermigte ?ﬁiﬁV?ﬁ.?%?# Yo a side

pl ate 2zaéEF§H$es 7 ‘and 10) oftthe gU|de 22 by neans.of a pair 20 of
screws medge shaped pl ow 21 has a transver se- | eadi ng edge 21a,

a shopi ng bott t]fig‘?f@sﬁf% efi3 Séng ﬁj,r_f&géa géﬁ&g&ndi ng.

obl i quel y mnth respec to _
comprlses a wedge-shaped -plow 21 on the first stralght 1‘)

path l3 remotely from the turning 901nt 15 for moving
10 aside the successive second flaps 9 one at a time, as the
successive fly strips 1 pass the plow 21, from the

'position of Figures I and 2 to the position oﬁ Figures 3

and 4. .
A guidgszé is digposed.immediately.dovnstream of
lS',thé'plow.ZI and égtends beyond the turniné;point 15 for .
guiding the succeSéive fly strips 1 with the second flaps
-~ 9 in verticél‘br'defiected position ‘(Figures .3, 4, 20 and _
_215, The wedge-shaped ploﬁ.Zl is fixed to a side plate g"j_:
22a (Figures 7 and 10) of:the guide 22 by means of a pair®
20 of screws 24,24.

The wedge-shaped plqw 21 has a transverse leading

1Y

edge 2la, a shoping bottom surface 21b, and a canted side.
surfacé 21c extending obliquely with respect to the firét '
straight bath 13. The.léadiﬁg'edge 2la is thin enough to
25 enter between the tape 3 of the other fastener stringer 6
and the individual second flap 9 as the leading end 9b of
the 1at£er-arrivészat the plow 21,.as-shown-in Figure 17.

. With continued movement. of the fly strips 1, the



strai ght path 13. The |eading edge 2la is thin enough to 25 enter bet ween -
thé tape 3 of the other fastener stringer 6 and the indi'vidual second flap
9 as the, l.eadi:-ng end 9b of the latter arrives at the plow 21, as shown in

Figure 17." Wth continued novenent of the fly strips 1, the - 10- ’ibﬁ
i ngi vi dual second flap 9 is noved aside progggssively, as it sli des
=18

cantéd side surface 21c as shown in Figures 18 and 19.. In Figures.
dash- and- t vio- dot Lige_A&A iegnese t? thegtongitud&naL;%enter line. o e 5
fastener stringer$t9t¥tdpak Serand, F1aBs I {8 PRV oRSEOBPPT RITRTFREIY + AR

4. -The |eading eggefﬁléeﬁsoﬁ'ERQSSQnQEdIgfa§t98£f£é§F§f§r'%t£$55§”i§1de of -
the line A-A as Dbetter shown 4n Frguré 13 T'n operations e successi on of
fly strips 1, withidlrekheaf bhgt 16! apss- & Ph0P3t h _ 2ndL 83
fastener stri nger?i.&gﬁggwgtshaflﬁelgéboﬁg ?Fggfggﬂggeg?épﬁi%ﬁ%h%‘%t%er_ ot
fastener stringeri$neapneaf edpab8BftEhehéi 16hgstadinll fahfed 31{Hfé W¥# CeHa -
Wien the | eading end of one of the successive fly strips | arrives at the
wedge- shaped 15 phstenér sbeihgadsny, 8¢gt.d: | henakis &frthatpatt yosnal |
gap 10 '(Figures 2 and. 17) betweeir the- other fastener stringer 3 and the
second flap 9 of tbhepdangfelementpréws\Wi h Thetleadingoedgen2lafis htisposed
strips 1, the sanme second flap 9 is deflected or noved aside progressively,
20 -as it slides 8k the ethecdfasteneurstriéngen sidenofinthe line A~A, as

N . better shown in Figure 13.

-

~ In operation, the-succgssion of'fiy_strips 1, with
- 10 the first flép Szuhderlappihg the tape 5 of one fastener
| stringer 2 and with the second flap 9 un&efiapping the .
othér fastener siringer.3,:areifed algpg the first - |
straight path’l?'(Figure.7). ﬁiep=thé leading end of one
Af the'succeégivélfly strips I arrives at the'wedge-shaped
15 piﬁw 21, the leading edge élg:enterS'a relatively small
.gap lOT(Figures*Z‘and:llJ between the“other fastener.
§_~/ A stringer 3’;na the Seéond_flap 9 of the one fly strip 1l.
” | ‘With continued .movement of the fly strips 1, the same
"second flap 9 is deflected or moved aside progﬁessively,
v 20 as it slides on the canted side surface 2la as shown in

Figures 18 and 19, until the second flﬁb 9 lies at a

. <'nJ .

‘right angle with respect to the general plahe of the
fastener-stringers-2,3;(Figures 3 and ;)‘ The fly strip
1, with ﬁhé deflected second flap 9, is then guided by -
25 £he'guidé-22 to the turning boint 15 where the direction
of moveﬁent of the sﬁcgéséive'fiy strips 1 is shifted to
the éecond straight path 14 which leads to a peripheral

apparatus such-as an element-free gap forming apparatus



Figures 18 and 19, until the second flap 9 lies at a right angle with
respect to the general plane of the fastener stringers 2,3 (Figures 3 and

4) The fly strip 1, with the defl ected second flap 9,

is then .guided by -

2 e guide 22 to the turning point 15 where the direction of novenent of
t ccessive fly strips 1 is _shiffed to-the second straight path 14 mhlgip

| eads-to a peri pheral

apparatus such as an elenent-free gap form ng

appar at Usnot gHERn Showr indPWHIY Julidi i) W sddvadsaaep of liap 9 is gui ded
on opposite sides by.the upright guide wall 22" and an upright auxiliary

gui de platidetB omopgusite rsidegirkey 2Zhe upright gufilden wadlr @24t iand y | ar ge
triangular space 16 is provided between thé.conf.ronting ends 9a, 9b of an
adj acentampaipright fsiideeysignide @it d [2hs a5 Qsltcéﬂpcmarfmgwnmen the sane
confronting ends 9a,9b ‘arrive at the turning point 15. This relat

| arge i Ry

-flap space 16 10 -allows the light fromthe Iight sour

ively _
ce 1l7a to

pass t hrough- the space- lf to reach A hotoelectrlc trgnsducer el enent
R L T AR TR ARAES 36

17b. ® The phot eIt 13 &%

afs

Second i C?cﬁedgtb et S g aﬁ%@%@ae& FoRpeRE

a | eadi

point 1

PO A UGN decond ldbe'is el ﬁﬁﬁrﬁéifé'ae?‘?ct

tr a”SdUClﬁ{e &l R rgoﬂgfbntﬂ?g Cé}lﬁg E§a b arrive at the turning

10

15

20

25

pOlnt 15. Thls relatlvely large inter-flap space 16

i"ghal pul se,

r ‘'of the
ip 1 and g
urni ng '

allows the light_from the light source l7§_to pass through;

the space 16 to reach the photoelectric'transduoer element

17b. The\photoelectrlc transducer element 17b produces a

-signal pulse, whlch 1nd1cates that the confrontlng ends

%9a,9b of an a@;acent palr of the second flaps_9,9, i.e.

a trailing end of the preceding £lytstrip 1 ano-a leading
end of the sﬁcéé;&i;g:f1§ strip l; nave.arrived at the'
turning point 1s. Uoon receipt of the signal pulse from .
the photoeleetric'transducer element 17b, the counter 18
starts to count the.number of revolutions of the driven
roller 19 until the next signal. pulse from the photo-
electric transducer element 17b is lssued, thereby neasur—
ring the length of the individual fly.strlp.lt The
counter 18 produces an output signal for automatically'.
controlling an intermittently operating peripheral
apéaratus, such as an element-free gap forming apparatus
(not shown) to which the second straight path 14 leads,
depending on the length of each individual fly strip 1.

Figures 22, 23 and 24 show a modified wedge-shaped

wy



"starts to count the nunber of revolutions of the driven 20 roller 19
the next signal. pul se.fromthe photo- electric transducer elenent 174
i ssued, . thereby measur- ring the length of the individual fly strip
counter 18 produces an output signal for automatically controlling & /.
interm-ttently operating peripheral 25 appagatus, such as an elenment-free
gaﬁffornlng apparatus (not shown) to which.the second straight path 14

| d depéndi h of h d dugl fl

S 2 ehow Seige B39 h SRdRg. 3, aphavelte) 1uanl) XaShl bha s aTLINEERG 20,
| di d 30 t d

oo heg 500° 30 dpoleBhdl i Al &E‘afﬁ%éi‘éécﬁf*?w?ﬁ s??sz?ﬁé?%?gﬁﬁ'@bat h
13.  The-| eadi ng e%é%ﬁd% ge %&guglgno&% &esgaeer £0 Ehéeﬂese E{?fai%ﬂé 3 of

the other fastener strin he individual second flap 9 as.t

| eading end 9b obalhe 13at t @hednbh¥englbaBe 30h0Ws30hiASeAOQYH tO EhteEre 25,
Wth continued novenent of .the fly strips 1, The individ- dual second flap
'9 is noved asisde berweens thectapeas of thesbitles Bas@enedgstdingeti Geandy

. the sloping bottomsurface 30b and.the upright side surface 30c, as shown
i,n Figures 26 an¢h§71ndAylduadssbbpnﬂhélaecendsfthp Qehdéngaend Pbgbf thel e
to the general plane of the fastener stringers 2,.3. The fly strip I, with
the second flap datder arydmeisc at 6bed@ﬂ@vté§,p§§|§hgwn in F@Eéﬁeggﬁded by

K\j With contlnued movement of the fly strips 1, the individ-

dual second Tlap 9 is moved aside progressively, as it
10 slides on a ridge 31 defined by the sloping bottom
- surface 305 and the hpright'side surface 30c? as shown in
Flgures 26 and 27._ As-a- result, the second flap 9 11es
at a rlght angle to” the- generai ‘plane of the fastener
strlngers_z,Bf The fly stglp 1; with the second flap 9
15 in.Qertiéal“br aefieEtéd"besitién;"is then guided by
the upfigﬁt-éﬁiqe;waiilzi':éﬁ&'fhe'hbright auxiliary

guide plate123;-aslshown in Figure 28.



the upri ght igﬂwﬂﬂ’"m”mm nd the upright auxiliary gw de plate -23,—as—
shown "n A method of detecting ends of successive
dly A DS connected "end to end in substantially abutting rel a- tion by a
pai ont i nuous slide fastener stringers, -the fly strips being attached
to g§ ¢ of one of the fastener 3ri-ngers by at Ieast one |line of~ o~
stitk® g dividing each fly strip into a first and a 'second flap,,said feg
met hod conprisTng the steps of: (@) feeding the successive fly strips along
a first giipghl- path, with the first flaps superinposed on the tape of the
one fast®mer stringer .and With the second flap superinposed on the other
fastener stringer;  kletdd @ Ia&ééﬁ@mldfe SREUYE ] fv'ea&@.tyt 0 such an |
extent that the-individual second flap lies at a right angle fo the general
pl ane ofstidipd awmiestedl rdi@) e edd )irs idbdstan tilad 16 adnititdmgofreTavenent of

t he suc- cessive fIy strips at a.turning. point to a second straight_ path

i ncl i nectiant by &spedir tof comtdruows sltide dfats eater skdngexrsprovi de a
triangul ar space between confrontlng ends of an adj acent palr of the -

def | ect ddhes fdand tligss hedmo rditidchethde saitdpeo ot ome 0f &bes arrive: at

fastener stringers by at least one-l;ne of stltchlng.dlviding

Y

each'fly'strip into a first and a second fla?:.said method
comprising the steps of: - ' S v
 (a) feéding thetsuccess;;effly strips along a_?irét
_ straight path, with thé first flaps'éupefimposed on
the tape of the one fastener Stfinger and with |
the second flap superimposed on the other .faste_ner -
' stringer; | | ' |
ib) defleéting the ‘successive Seéond'flapé to such
'; an éxtent that'tﬁé-iﬁdividuél'seéond flap lies
at a right angle to the general plane of the .
fastener stringeréz | ' . N,
(c) shifting the directioa of movement of the sﬁcP '
cessive fly stéips at a turging point to a
seéond straight path inclined with respect to = ¥

. said first straight path so as to provide a -

"

triangular space betweén confronting ends of an
adjacent pair of the deflected_seocnd flaps
temporarily when said confronting énds arrive at
.said turniﬁg point; and
(d) sensing the presence of said triahgular sﬁacer
2. An apparatus fo:_detecting.ends_of successive

fly strips connected end to end in substantially abutting



1 oo T— -

said turning point; and (d) sensing the prese [ [ ular s e.
2. An apparatus for detecting ends of succesgﬂmgmmelmuluﬂmgr‘y@‘%‘_a%d '
to-end i.n-substantially abutting  -14- relatidn‘yt'a pai¥ of c TE;@ ¢

slide fastener stringers, the fly strips=bgang attached to a tape ; 3" of
th%;fastener stringers by.at |east one line of stitching dividin ) fly
stPfp into a first flap superinposed onthe tape of the one fastener - -~ . .
stringer ahd a seebatidn apy saipeiyr mpdseehtinuds ot hisle fiatterer stringers,
sai d apparatus conprising: (a) neans-for feeding the successive fly strip

al ong a conbi nedtipait FLY netxipseeinmiatitached ko andtaps Of one afthhepfigssener
joined at a turning, point; éb-'aadeflector di sposed on said fjrst straight

pat h upstream of SEatRIRES P gg"po]r?ﬂs’% A king 19 Fhitehing Alviddng

Cocont frap 1 bPY SEHnfhtect huesd 1R BRaFlasPln ind ol 0 "
espect to one dat arsfEledTRRRE Sl N Mo 10l SBareklEd B e
successive fly s&ft’g&s ﬂSé@ﬁ%’st%‘?ﬂfi&Wiﬁﬁgﬁ}%ﬁ&ﬂ% j'taﬁf'té{d'angm ar

- space between confronting en .an a ent pair def[ected'
second flaps (a) means for feeding the successive fly strip along
Q\j a combined path including a pair of first and

second straight paths joined at a turning point;
Ib)_a'deflectof dispoSed'on-said first straight path
ufstream of said :turning point féf deflecting
the successive second flaps, as they pass said
deflector, to such an extenf.that the individual -
second fiapllies aﬁ-a right éngle to the general
'pléﬂe'of the'fas;enér stringers; .
(c);gaid'first_and seéond;straight-paths being

inclined with respect to one another for shift-

'°K‘*J ing-;hé directibn of movement of the successive
'fly-strips at séid turning point_so'as to provide
a triangular space between confronting ends of
g. aniadjacént~pair_of the.deflectedfsecqnd flaps
15._ ' - temporarily when s§id-confr;nting ends arrive at

said-tﬁfhing pdipt;'and

(@) a detector, disposed in suéh'a.pbsition that the
triangular-spaces between the succeséive second
flaps aré sensed byzsaid-deﬁector~successively
as the succeésive fly strips are fed, for pro-

ducing a signal pulse every time each .triangular



and (d) a

npor.ar i lﬁ when sai d confronti ng ends arrive at said turning point;
.betvveen t

'mmm d in such a position that the triangular spaces
ngnd flaps are sensed by said detector .

suc | ver as the" sutcessi ve fly strips are fed, for pro- ducing &

Si r.. puI se every time each tri andgblar . - 15 - space is sensed by sai d'_\;
det pctoljsai d signal pul se being indi cative of the arrival of confront- ing
ends an -adj acent pair of the fly strips. 3. An apparatus according to

claim2, said defl| esgasze cicssersedy by \/ﬂigb@mmd:rplsamdhmlgmgla transverse
| eadi ng edge, a sloping bottom surface, and a side surface extend- ing

obliquely with resmtisa deigigl mdmatstMl%&T@,tdrrlg@llddfemnﬁgoe&ge bei ng
thin enough to readjly enter between the other fastener stringer and the

i ndi vi dual second fing %% of I%’hcﬁ@i}% FRigh@ L dhee HISnSFAPS-y strip
arrives at saidsplo . gﬁ é% d:@ﬁ&oﬁg'é‘ﬂaﬁﬁ’ sl A B g &bsddde

surface of .said we el ng upri ght . An apparatus according

to clai egmpsabingi Q%é@gé%&pédSﬁlé‘wV\Eﬁlﬁﬂné k@pﬁh@éwéﬁllﬁh@ﬁ@ ed. -

edge, a sloping bottom surface, and a side surface extend-

B
Y

ing obliguely with. respect to said first straight path,
said leading edge beiné thin enough to readily enter between ' J
the other fastener si:ringer and the individual second flap' T
 when a leading end of the corresponding fly strip ar:_:iires at

said plow. .
| 4. An apparatus accord-i'.“ng to c;l.aiin 3, said side . ..
surface of said wedge-shaped plow being upright. |

‘ 5. An aﬁparatus according to claim 3, said side

surface of said wedge-shaped plow being canted..
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