METHOD OF AND APPARATUS FOR FORM NG ELEMENT- FREE SPACES | N CCNTINU€g§J351P§Qﬂ
FASTENER CHAIN W TH FLY STRIPS The present invention relates to aut
of .the manufacture of trouser closures for fly openings, and nore ' <f:j:>

particularly to a nethod of and an apparatus for form ng el enent-free
spaggs or gaps in a continuous 5 slide fastener chain at its portions
corrésponding to ends of successive fly strips sewn to the chain. In the
manuf acture of trouser closures for fly openings, a continuous slide
fastener chain, to which a succession of fly strips is sewn end to end in
';O substantlally abutting relation with only a very small space between an
adj acent pair of the fly strips, is fed to an intermttently operating
device for*formng el ement-free spaces or gaps in the slide fastener chain.
To this end, it has been customary practice to 15 detect ends of the
- successive fly strips in order to automatically control the feeding of the
.Chain as well as the intermttent operation of the gap-form ng device.
~Such end detection is achieved by first £olding the fly strips about a line
--of stitching to -2- expose a pair of interneshed rows of coupling
el enents of the chain as WATHORt OBrAND VAPRARATUHRORFORMING tenporarily a
“Substantlally U- shaped space between confronting ends of two
T ELEMENT-FREE SPACES IN CONTINUQUS
SLIDE FASTENER CHAIN WITH FLY STRIPS
The present invention relates to automation of .
the manufacture of trouser closures for fly openings,
and more particularly to a method of and an apparatus
for forming element-free spaces or gaps in'a continuous
5 slide fastener chain at its portions corresponding to
ends of successive fly strips sewn to the chain.
In the manufacture of trouser closures for fly
openings, a continuous slide fastener chain, to which a
succession of fly strips is sewn end to end in
10 substantially abutting relation with only a very small
space between an adjacent pair of the fly strips, is
fed to an intermittently operatiﬁg device for forming
element~-free spaces or gaps in the slide fastener
chain. To this'end, it has been customary practice to
15 detect ends of the successive fly strips in order to
automatically control the feeding of the chain as well
as the intermittent operation of the gap-forming
device. Such end detection is achieved by first

folding the fly strips about a line of stitching to



adj acent fly strips prior to the arrival of the confronting ends at the -
' form ng device, and finally sensing the presence of the V-shaped space
éﬁg} the trailing end of a preceding one of the adjacent two fly

pspasses the |ight beam of a photoelectric sensor. However, such f;
trailing end detection systemis not suitable in applications mhereln t
fiy strips are sewn to the slide fastener chain at random spaced fashion.
More particularly, when an adjacent pair of such fly strips is sewn to the
chain with a relatively |arge space betmgpn confronting ends of the fly
strips, an elenent-free space or gap formed in the chain would extend
across only the trailing end of a preceding one of the two fly strips and
term nate short of the | eading end of the sucCeeding fly strip. Wth the

slide fastener chain haV| he t for nent-free space, autonmated
operation inSS0%eqRHE Pr gBé Be‘:ls§°”dﬁ f |‘%ﬂh‘P Wgoeﬁeé'}‘?f‘g?n?rg ﬁ? i subel i eved

possi bl e by réeaans of r;[eh?atl, nven&ﬁlag‘? ﬁot'f’eq‘r 8}19 a;tggf]ngl nile,ages in a

teH a
conti nuous sl ener al rtrons corr g preci sel Yy to ends

- of successi V%uééyanmlws\;sghb&saﬂgeaéé)b&a&eﬁh@dnrﬁmmaeréﬂbgs&f efo the
spaci ng between adjacent fly strips. It is also believed possible by neans

of the inventddgsacdn® £igt ectipROftiio®N @he arsiidleof askedwifrodtang dr@sbe renoved
or gapped even when a relatively |l arge space is defined between confronting
ends of an acdjtattenpapefiormidly derdeces sandef friayls tsengpisigs Bven presemcg|afdéhd ast ener
chain. According to a first aspect of the present invention, there is

V-shaped space when the trailing end of a precedlng one of the

adjacent two fly stripspasses the light beam of a photoelectric L_)

sensor. However, such trailing end detection system is not suitable

in applications.wherein the fly strips are sewn to the slide

fastener chain at random spaced fashion. Norg particularly, when

an adjacent pair of such fly strips is sewn toithe chain with a

relatively largé space between confronting ends of the fly strips,

an element-Frgé space or gap formed in the chain.would extend

‘across only the trailing end of a preceding one of the two fly

strips and terminaté short of the leading end of the succeeding

fly strip. With the slide fastener chain having the thus formed

element-free space, aQtomated operation in subsequent processing p

is difficult to achieve. - -

It is believed passible Ey means of the invention to form
element-free spaces in a continuous slide fastener chain at

portions corresponding precisely to ends of successive fly strips

stitched to the chain, regardless of the



fastener chain at ends of successive fly strips sewn by at |east one

of stitching to the slide fastener chain having a pair of interneshed

of equpling elenents, said nethod conprising the steps of: intermttently
feegdi-ng a continuous ungapped slide fastener chain longitudinally through a
gap-form ng. station, with the fly strips folded about the stitching to such
an extent that the interengaged rows of ceuplking elenents are fully
exposed; detecting portions of the internmeshed.rows of coupling elenents to
‘be renoved at said gap-formng station; stopping the feeding of the chain
when t he chain has, advanced throu%h said first distance after said sensing
of the trailingPartt9 BelweRy K tahly BER®Ping the thus detacted portions

of the  -4- int h of Ling, el ements at said gap-forni
Station while the diarh ieb RELiEe Petip R pE TER o1 tim df iR et oot f ng

nol udes the StERS. PhoLATOA bl iR LELIG aniif] & bxclaolal o8 apaes S

“bet ween confronting ends of an adjacent pair ed fly Strips when
--the confronting,gRdmeA’d irkCatdlie, fibigd spRts Vdirehed Beileds atbnarddtisg
- di stance upstream from said gap-formng station, determ ning whether the

1 ongi tudi nal exngatofoln tdigaddmispqironf dedceapace filg dftips aegertot an a

" predetrerm ned di stance, sensing the departure of the trailing end of a
“precedi ng one dcllithdaathrecnetaipair of the fly strips fromsaid first point

.provided a nethpd of formng elenent-free spaces in a continuous sli d@
[

According to a first aspect of the present invention, there is
i.). ' provided a method of forming element-free spaces in a continuous
slidé fastener chain at ends of successive fly strips seun:by at least
one line of stitching to the slide fastener chain having a pair of
intermeshed rows of coupling elements, said method comprising the
step® of ! intermittently feeding a continuous uhgaﬁped slide
fastener chain longitudinally'tthUQh a gap-forming station, with the
fly strips folded about the stitching to such an extent that the
interengaged rows of coupling elements are fully exposed;
detecting portions of the intermeshed'roms ﬁf coupling elements
to be removed at said gap-forming station; stopping the feeding of
N\ ' the chain when the chain has advanced thfough said first distance
| after said sensing of the trailing and leading ends; and removing

the thus detacted portions of the '



regardl ess of said determ nation of the |ongitudinal extent of, the space,

' t hereafter sensing the arrival 15 of the |eading end of the succeeding -

f trip at said first point only when the |ongitudinal extent of the

;p e is larger than sai d predet erm ned di stance; According to a second
spect of the present invention, there is provided an apparatus for fornkgg
20 elenent-free spaces in a continuous slide fastener chain at ends of
successive fly strips sewn by at |east 4ne line of stitching to the slide

fastener chain having a_pair of interneshed rows of coupling el ements, said
appar at us conprH§Fﬁ§me§h63méPwarP@eﬁ°F€éHn%n?%e$%ﬁt%5?t|§ﬂ mttently

feeding a contlnuou%ogpgﬁgpggéikégﬁ éafge g$|cﬁ1¥gt££tg§ succeSS|ve fly

strips sewn t her¥8€0 pat Ing a palr - 5-
straight paths Jcﬂ'a@%.@é@rl‘%eﬁ' mdthu&ngagap@é@éctﬁnfeﬁ@mégs deh%ogsc%@son

sai d conbi ned path and extending along said pair strai ght paths across

said turniong peifttch@brielidyngrbbedihy st réDstivsly hByrfspa d 5 ‘
defl ector, to such an extent that the Interneshed rows of coupling elenents

are fully exposéetwsandcbnfsbnandgsendadoftami ghjapaithpadiai raf ithad i ned with
-, respect to one another for shifting the derection of novenent of the fly "
- strips at said tf@rlﬁﬁﬂgfém gtripsayhen bb?vm@qu@errm(ﬁr&s |aFrd viee|adt iavel y

| ar ge space betwee
flrst point which is spaced a first dlstance upstream

from said gap-forming statlon, determining whether the
longitudinal extent of;thé thus provided space is s
10 larger than a predetrermined distance, sensing the
departure of the trailing end of a p:eCeding one of the
adjacnet pair of the fly strips from said first point
regardless of said determination of the longitudinal
extent of the space, and ghereafter sensing the arrival
15 of_the leading end of the succeeding fly strip at said
first point only when the longitudinal extent of the
space is larger than said predetermined distance;
According to a second aspect of the present
invention} there is provided én apparatus for forming G
20 element-free spaces in a continuous slide fastener |
chain at ends of successive fly strips sewn by at least
" one line of stitching to the slide fastener chain
having a pair of intermeshed rows of coﬁpling elements,
said apparatus comprising: a power-driven feed unit for
25 intermittently feeding a continuous ungapped slide
fastener chain with the successive fly strips sewn

thereto, along a combined path including a pair of



confronting ends of an adjacent pair of the folded fly strips; a sensor
assenbly di sposed adjacent to said fixed turning point for detecting .
portions of the rows of coupling elenents to be renoved; ‘a stopper unde .
the.:x5 control of said sensor assenbly and operatively connected to said -
feelunit for interrupting its feeding when the chain has advanced through
a firfst distance after the sensing of th trailing and | eading ends; and a
power -driven gappi ng devi ce di sposed on dne 20 of said pair of straight

paths at said fir Iag'i?%tbta%%%h Q\sbltgihggamfl;%oﬂﬁéadt&ﬁ( _tg%irﬂtﬂg Joint and

operatively contro y “sai opper renovi ng portitons of the

internmeshed rows ffe 1G4 BYsphbedBNbA WAL CcbhBifddi patts &ld 'é&lending
characterized in that said 25 sensor assenbly determ nes whether the

| ongi tudi nal ext eilionaf sadiddpapacefi stkaight pasls aaguresetsrid nad miosicance
and first sense the departure of the trailing -6- end of a precedi ng one
.of the adjacent pemiimtofforhéoflidgngt thpsflyontsapsl, tas nthey (wisw saddgar dl ess
“of the determ ned | ongitudinal extent of said space, and thereafter sense
“the arrival of tiefilegdrng ERASBFNt AR SHEBRRAFIARL fHHR ShiqFrmashed d oM ni ng
DOLO onty, when, Wie L anaikchigheRELCDLe OFuER) ARRGE A s g gon o
;“‘th reference tQqebRfqacePdRgRY! PIehL L NG5 i MPEIAld with respect to
- one another for shifting the derection of movement of
r s ‘the fly strips at said.turning point so as to.porvide
10 temporarily a relatively large space between
confronting ends of an adjacent pair of the foldea fly
strips; a sensor assembly disposed adjacent to said
fixed turning pognt for detecting portions of the rows
of coupling elements to be removed; a stopper under the -
15 control of*said sensor assembly and operatively
connected to_said feed unit for interrupting its
feeding when the chain hés advanced through a first
distance after the sensing of the trailing and leading
U ends; and a'power-driven gapping device disposed on one
20 of said pair of straight paths at said first distance
downstream from said fixed turning point and
operatively controlled By said stopper for removing
portions of the.intermeshed rows of coupling elements
while the chain is at rest, characterized in that said
25 sensor assembly determines whether the longitudinal
extent of said space is larger than a predetermined

distance and first sense the departure of the trailing



Figure 1 is a schematic fragnentary plan view of a slide fastenper chain .

-~ witR a sucussion of fly strips sewn thereto, the chain having el ement-free
%g%%}s-or gaps forned in accordance with the present invention; Figure 2 is
nl arged fragnentary perspective view of an apparatus enbodyi ng the
present invention, with parts broken away, the view showi ng the manner ng}

. which confronting ends of two adjacent fly strips connected end to end ar
-detected by a sensor assenbly; Figure 3 6s-a schematic fragnentary side

el evational view corresponding to Figure 2; and Figure 4 is a viewsimlar

" to Figure 3, but -7- showi ng the manner in which confronting ends .of two
aj acent fly strips spaced at "a relatively |long distance are detected by the

sensor assen®ldy " A& PEFRARANG @NRiQfuie BIIaFeat|rpa It ofs tBR LY cHigiips 1o os

i ncludes a ser.i,es of el ement-free. spaces., or_ gaps. 1l royided at portions

correspondi ng og%ﬁﬂird%iptoénté’naggfﬁ’é? sl?ﬁ K %%@ de?E%’sg%r@ég‘éq’\?@ fly strips 12

attached t0 Li8nfldrdSalAShRST ol Bhatelbier B BnDELRO BT 0GRSO OF gapped, .

10 the slide fasfener chain 10 has a palr of continuous interengaged rows

of coupling Bl=ei®d ehd lo¥ swgaecs@@iﬁx%w FEPdtr@PtdtNGal O BGEdiHgi Raht edges of a

pair of stringer tapes 14, 15. The tly strips 12 are sewh to one of the v

only when the longitudinal extent of said space is larger than said

-

predetermined distance;
The‘invention will be described by way of example with
reference to the aécompanying diawings, wherein:- | S
Figure 1 is a schematic fragmentary plan view of a slide
fastener chain with a sucuésion of Fl? strips sewn thereto, the
‘chain having element-free spaces or gaps formed in accordance
with the present invention;
Figure 2 is an enlarged fragmehtary perspective view df an
apparatus embodying the present invéntioﬁ, with parts broken away,
the.view shouing the manner in which confronting ends of two
ad jacent Fly-strips connected end to end are detected by a
sensor assembly; ’
Figure 3 is a schematic Fragmentéry side elevatidnal view -/

corresponding to Figure 2; and

Figure 4 'is a view similaf.to Figure 3, but



stringer tapes 14 by a double line of stitching 16 15 running | engthy
the fly strips 12 and the stringer tape 14. Each of the fly strips 1
-wider than the slide fastener chain 10 and has a | ength substantiall )
to the length of individual slide fasteners (not shown) which are made from”
thekﬁhaln 10 20 by severing the sanme the el enment-free spaces 11. In the
‘'sew ng operation an adj acent pair of the fly strips 12, 12 shown in the
-center of Figure 1 has been attached with a relatively Iarge Space 17
.. defined between their confronting ends 42p,-12a, while the 25:. renmining
~ones of the fly strips 12 have been attached end to end in substantially
~abutting rel ati onsibiwbn@ntlye amarener sivalwh ispaceonfl dndtinge@ndgeiof ¢waf ront i ng
ends -8- 12b, 12a. Figure 2 show an apparatus 20 for formng the
‘el ement-free spaces‘aa;entnfhymmipmmqngaaa‘:péj re liadd vied4t deeg ERatANES to
which the fly strips 12 are 5 already sewn paratus 20 conprises a
.f-eed unit 21 for Fﬁ%eﬁﬂ?%?%ﬁﬁl@”f?ﬂﬁh §9ﬁ3§ﬁq%ﬁ§1fastener chain 10 toward
"a gap-form ng device 22 a conmhi.ned th I nGl.udi r t and
“:second straight paths 2 Yﬂrmé?%ﬁg Fﬁﬁ%%hQQSQeggkzgqgfﬁ 16
gap-form ng 105 device 22 |s dlsposed on the second strahggquaagh 24 and
'spaced at a distance L (Figures 3 and 4) downsteam
. series of element-free spaces or gaps ll provzded at

portions corresponding to opposite ends 12a, 12b of
each of successive fly strips 12 attached to the slide
fastenér chain 10. Before being processed or gapped,
10 the slide fastener chain 10 has a pair of continuous
interengaged rows of.coupling elements 13 supported on
confronting longitudinal edges of a pair of stringer
v tapes 14, 15. The fly strips 12 are sewn to one of the
stringer tapes 14 by a doubleﬂ line of stitching 16
15 running léngthwise of the fly strips 12 and thg
stringer tape l4. Each 6f the fly strips.lz is wider
than the slide fastene; chain 10 and has a length
substantially equal to the length of individual slide
fasteners (not shown) wﬁich are made from the chain 10
f; 20 by severing the same the element-free spaces 1l. 1In
the sewing operation an adjacent pair of the fly
strips 12, 12 shown in the center of Figure 1 has been
attached with a.relatively large space 17 defined
‘between their confronting ends 1l2b, 12a, while the
25 remaining ones of the fly strips 12 have been attached
end to end in sdbstantially abutting relation with only

a very small space 18 between their confronting ends



fromthe tormrg point 25. The devige 22 is of conventional construction
ang=mMqcl udes a stationary die 26 and a cut-out punch 27 reciprocably -
lle toward 15 and away fromthe die 26 for form ng the el enent-free

$ 11 of the descired |l ength. The apparatus 20 al so conprises a S
defTéct or 28 di sposed on the conbined path and extending along the first g g*
and second straight paths 23, 24 across the 20 turning point 25 for -
fol ding the successive fly strips 12 about the stitchings 16, as they pass
the deflector 28, to such an extent _tat the unsewn side of the fly strips
12 lies at a right angle to the general plane of. the stringer tapes 14, 15
to thereby eXAGE tihg .25 stringer tape 15 and the intermeshed rows of
coupling elenents 137~ The feed unit 21 includes a pair of feed rollers 29,

30 engageabl e with opfHdairke 2sshbacas appahatus 29- fexpbewming rtbryer tape 15
and driven by a suitable drive source (not shown) to rotate_in_ unison for
feedi ng the clediemebt -firergsphcesokbi hndapaent berpust uagapped shdR and
thereafter at a second speed_ | ower than the first 5,S£ef9 as portions of

t he int érengadesteons chadsupli g WhérBntRe181RpPFHLR t#e® gap- f or mi ng
device 22. The first and secqpd straight hs 23.. 24 L nel | i th
regbect toSonélé%@FHeFe§B‘th&getﬁgpa#gggFPgﬁ S?m%%b%%%ﬁ%egégfﬁgﬂggcggssive

| :fIy strips-1221 for intermittently feeding the slide fastener chain

10 toward a gap-forming device 22 along a combined path
including a pair of first and second straight paths 23, .
24 joined.at a fixed tunring point 25. The gap-forming A
10 device 22 is disposed on the seéond straight path 24
and épaced at a distance L (Figures 3 énd 4) downsteam
‘Jfrom the turning point 25. The device 22 is of
conventional construction and includes a stationary die
26 and a cut-out punch 27 feciprocably movable toward
15 and away frdm the_die 26 fd; forming the element-free
spaces 11 of the descired length.
The apparatus 20 also comprises a deflector 28
disposed on the combined path and extending along the U
first and second straight paths 23, 24 across the
20 turning point 25 for folding the éuccessive fly strips
12 about the stitchings 16, as they pass the deflector
28, to such an extent thaﬁ the unsewn side of the fly
strips 12 lies at a right anéle to the general plane of.
the stringer tapes 14, 15 to thereby expose the
25 stringer tape 15 and the intermeshed rows of coupliné

elements 13. The feed unit 21 includes a pair of feed

rollers 29, 30 engageable with opposite surfaces of the



relatively .l arge space between confronting ends 12a, 12b of an adj acent
pair of the folded fly strips 12 when the confronting ends 12a, 12b arri.v
at. the turning point 25. 15 A sensor assenbly 31 is disposed -
adjafent to the turning point 25 for detecting portions of the rows of
coupling elenents 13 to be renoved by the gap-form ng device 22. The
sensor assenbly 31 includes a pair of first and second sensors 32, 33 of
.the photoelectric 20 type. The first 32Ptoelectric sensor 32 spans the
~ path of novenent of the upstanding unséwt side of the folded fly strips 12
at the turning point 25, The seco hqtz0 ClsL.L; enso : ath
of novenent of t RFRRS A RS rseq:\%ﬁ%s?%e%é? ?E{EQF% Sngfgglth}?jijéps&IgVéZ)S at
-a point which is spaced @d¥ edRha)MeRedotagbanaeuRibbh 98 £SESeditly 4he
upstream fromthe turning point 25. Each of the photoelectric sensor 32, 33
includes a - 10chdirghto primeritive Tbmbinedngaahphotbebbcarfirsel $ps8sd 37
.disposed in alignment with the I'ight projector 34, 35 across the_ path of
-~ mgovement of the upst arirepfiteseat @ ¢gecond: Boekd| deover| fhanrthe fprst
“The photoelectric cell 36 of the first sensor 32 produces a %irst j gnal
‘pul se each tirk tyeeed A9 neFEMpsI she 1pterspIeneds F9Ws? p§°ﬁ9f ses

7T?he sensor elements 13 approach the gap-forming device 22.

iO] Is shifted at the turning point 25 so as to provide tenporarily a éiji)

The first and second straight paths 23, 24 are

+ - _ inclined with respect tb one another so that the
direction of movement of the successive fly.strips 12

10 is shifted at the turning point 25 so as to provide
temporarily a relatively large space between
confronting ends 12a, 12b of an.adjacent pair of the
folded fly strips 12 when the confronting ends 12a, 12b

arrive at the turning point 25.

15 : A sensor assembly 31 is disposed adjacent to the
turning pbint 25 for detecting portions of the rows of
coupling elements 13 to be:removed by the gap-forming

U device 22. The sensor assembly 31 includes a pair of

first and éecond sensors 32, 33 of the photoelectric

20 type. The fifst photoélectric sensor 32 spans_the path 
of movement of the upstanding unsewn side of the folded
fly strips 12 at the turning point 25. The second
photoelectric sensor 33 spans the path of movement of
the upstanding unsewn side of the folded fly strips 12

25 at a point which is spaced a predetermined distance D
(Figures 3 and 4) upstream from the turning point 25.

Eac¢h of the photoelectric sensor 32, 33 includes a



32.to allow the light beamto reach the photoelectric cell 36. The cell 36
al Qr oduces a second signal 10 pulseieach time the |oading end 12a of

gxt succeeding fly strip 12 arrives at the sensor 32 to block the

| \ght/beam  The photoelectric cell 37 of the second sensor 33 produces

N a first signal pulse each tine the trailing end 12b of said one fly»
strip 12 15 passes the sensor 33. The first signal pulse and the second~ -
signal pul se produced by the first seng@r-32 indicates respectively the
departure of the trailing end 12b fromthe turning point 25, and the

arrival of the lieghti pyogjedtb2a 3dt, BAeandr ai pgopoebecbic ThelP036 sexpnd
sensor 33 is positionally adjustable so as-'to vary the distance D (Fi gures
"3 and 4) dependiispased i@ ldignheot whshetbaehightepropacton134pord®d by the
punch 27. The apparatus 20 further includes_a stopper 38 25 controlled by
the sensor ass@&MOFs3thgn@abperht MOEPPeRbNAECERY WS taRAiREIRERYR 21 and

th -f ' . ' 2 f trol || t hej ati ' d
W 7 pstruct i GHEH PamcPRe (OAABRr EAEsBhBP® 2. The ot opper 38 i neludes a -
pair of flrgt and secgggfgﬁggggiécggic49egpe @Ié%ﬁg%%cﬁgggﬁfﬁg%gs% §¢fh of

the feed roPlers 29, countrng the nunber 1 ons t he

Iﬁed ) ol | ers 29rodAcks hheieby gegsalephie asmemt e Ble faiavay g imaygrent of
e chal n -

end 12b of . one of the fly strips 12 passes the sensor
32 to allow the light beam to reach the photoelectfic |
cell 36. The cell 36 also produces a second signal L‘j
10 pulse each time the loading end 1l2a of the next
succeeding fly strip 12 arrives at the sensor 32 to
block the l;ght beam. The photoelectric cell 37 of the
second sensor 33 produces only a first signal pulse
each time tRe trailing end 12b of said éne fly strip 12
15 passes the sensor 33. The first signal pulse and the
second'signal pulse produced by the first sensor 32
indicates respectively the departure of the trailing
‘end 12b from the tﬁrning point 25, and the arrival of
the leading end 12a at ﬁhe turning point 25. The ' A
20 second sensor 33 is positionally adjustable so as to
_ vary the distance D (Figures 3 and 4) depending on the
length of the element-free space 1l formed by the punch
27. |
The apparatus 20 further includes a stopper 38
25 controlled by the sensor assembly 31 and operatively
‘connected to the feed unit 21 and the gap-forming

device 22 for controlling their operations in



of a first signal pulse fromthe sensor 32, it starts to count the nunber
of revolutions of the rollers 29, 30 until the nunmber of counted =
revilluti ons becones equal to a predetermined figure preset or registered in
the counter 39. The 15 predetermned figure means that the chain 10 has
advanced by the distance L (Figures 3 an )_after the sensing of the -
~trailing end 12b of each fly strip 12. Wieh the predetermned figure is
‘reached, the counfgr,39.hSs UGB AL At N &R leBe @nkBe hegdmdnit 21

20 for interrupting 1ts operation.- This output signal pulse is also given

to the gap-form ngidevige 2Lopsdr i I8 tirdliudest lae pajier alfi diret &h@ pasehd2’.

-The second counter 40 is connected in parallel to the photoelectric cells

36, 37 of the sencousté@?s b, 4B.opekatiomlyt eondecited theesgheoft theture

-ahd function as the first counter 39 with the exception that it is

-activated only whEeed seblers A%9nall ifed epunkdngr theenumberof. arrjval of
~the leading end 12a is received fromthe first sensor. 32, subsequent to the
concurrent rec®i pfeBPlyrians Sfrkhe fassesHlerst ke rf PPsECafiB®EREBNd sensors
32, 33. The predeterm ned figéjrﬁoeunrtquétfered idn

by the rollers 29, 30. The first counter 39 is al so connected in circuit
with the photoelectric cell 36 of the first 10 sensor 32 and, upon recei

mensure the drward movement of the chain 10

by the rollers 29, 30.

The first counter 39 is also connected in

d
4

o/ | circuit with the photoelectric cell 36 of the first

10 sensor 32.and, upon receipt of a first signal pulse
from the sensor 32, it starts to count the number of
revolutions of the rollers 29,'30 until the number of
counted revolutions becomes equal to a predetermined
figure preset of regiétered in the céunter 39. The

15 predetermined figure means that the c¢hain 10 has
advanced by the distance L (Figurés 3 and 4) after the
sensing of the trailing end 12b 6f each fly strip 12.
When the predetermined figure is reached, the éounter
39 issues an output signal pulse to the feed unit 21

20 for interrupting its operation.' This output signal
pulse is also given to the gap-forming device 22 for
initiating the operatiqn-of the pﬁﬁch 27. |

The second coﬁnter 40'is connected in parallel

to ﬁhe photoelectric cells 36, 37 of the sensors 32,

25 33. The counter 40 has the same strﬁcture and function
as the first counter 39 with the exception that it is

activated only when a second signal indicative of the



the counter 40 nmeans that the |eading end 12a of the fly strip,12 has
ced by the distance L after having been sensed by the first sensor 32.
‘of the first and second counters 39, 40 al so produces a signal pul se
a suitable tinme before the predeterm ned 10 figure is reached. This ;
sf@nal pul se is given to the feed unit 21 to switch the speed of feedlngg_r
fromthe first speed to the second speed | ower than the first speed. A part
of feed-out rollers 41, 42 is disposed on 15 the second path 24 downstream
of the gap-formng unit 22 for dischar% ng the gapped slide fastener chain
10 fromthe apparatus 20. The rollers f 42 are driven to rotate in

synchroni sm wi tfyAihg, if gd 1.'."!1%| hel=3iag: e%@ 198e5 8t £QBe Dhed NErGPPA AL US 20

t hus constructed 20 i1s as follows: The slid€ fastener chain 10 I1s fed in
the directi on cfiddte seinsow I2QWeubsehugHtetd 8h@Ngohber coxmbi sk gt h by
means of the feed rollers 29, 30, with the successive fly strips 12 fol ded
by the defl ect @mf Zraltostignad puilseli fgoncthei firet 13nd oseamid an extent 25
that the unsewn side of the fly strips 12 lies at_a right angle to the '
general plane &enSeFss32ingdr t dpesprigdetsrmined fihgure reegifierascdid

straight paths

respect to dhe‘éﬁ%fﬁ@PtFGr49h%éﬁg%gipﬁécggge£??% S ﬁ%V%%£ :éd$F with )

fly strip 12 has advanced by the dlstance L after
having Been sensed by the first sensor 32. Each of the
first and second counters 39, 40 also produces a signal N
pulse at a suitable time before the prédetermined ~
10 figure is reached. This signal éulse_is given to the
feed unit 21 to switch the.speed of feeding from the
first speed to the second speed lower than the first
spéed. |
A pair of feed;out rolle:s'4i, 42 is disposed on
15 the seconé path 24 downstream of the gap-forming unit
22 for dischatéing the gapped slide fastener chain 10
from the apéaratus 20. The rollers 41, 42 are driven
to rotate in synchronism with the feed rollers 29, 30. ' U
Opération of the apparatus 20 thus constructed
20 is as follows: The slide fastener chain 10 is fed in
the direction of the arrow shown in Figure 2 along the
combined path by means of the feed rollers 29, 30, with
the successive fly strips 12 folded by the deflector 28
about the stitching 16 (Figure l) to such an extent
25 that the unsewn side of the fly strlps 12 lles at a
right angle to the general plane of the strlnger tapes

14, 15. Sine the flrst and second stralght paths 23,



fly strips 12,- a relatively large space is tenporarily provided between the
confronting-ends 12b, 12a of an adjacent pair of the fly strips 12 when
sane confronting ends 12b, 12a arrive at the turning point 25. Mire

speci fically, when the two adjacent fly strips 12 define between their
cormironting ends 12b, 12a a very narrow space 18 (Figure 1), upon arrival
of 10 the confronting ends 12b, 12a at the turning poi.nt 25, the space 18
is tenporarily enlarged into a substantially V-shape as shown in Figures 2
and 3 at -18a. Likewise, a relatively wi #8 space 17 (Figure 1) defined
between the confronting ends 12b, 12a is 15  tenporari]ly further enl arged
as at 17a shown i2¢ pifgkhe gombiped: paphrare| inehined it YpHEPERE tMBa

—allows passage of the |light heamfromthe light projector 34 as soon as the
trailing end 12b°%5€ énﬁFgééd' RS 8{%8&‘“? h‘éh?\/\%"%‘g‘f‘éjc%rhﬁ F 1P VS s ot |
‘passes over the tuyrning.2 oint_2 I yat | t he phaot oel,ectric

' (F:)ell 36 so as tofﬂé’o&&%épg ]J'?I'S? E?g%’éiw%{fgaﬁ%i %#e?/gﬁ.soilﬁnﬁg%&%gé ture

“of the sane trailj.ng: e [ 0g; DO W tih 2SuGh
.condition shown idg%%ilggrﬁeéggwéﬁg”%%192%6%'%%6@?%:&%5&?%%&@? 11?5‘ %I%I 3\%/5 only
passage of thg | iaghtaceaanphienvthendi gy PEOiCtior WAren MY &aheact i vating

“‘the photoelectric cell 36. The |ight beamfromthe - 14 -

- confronting ends 12b, 12a arrive at the turning point
25. More specifically, when.the two adjaﬁent fly |
strips 12 define between their confronting ends 12b,

-/ - 122 a ver& narrow space 18 (Figure 1), upon arrival of

10 the confronting ends 12b, 12a at the turning point'25,

the space 18 is temporarily enlarged ints a
substantially V-shape as shown in Figures 2_#nd 3 at '
1l8a. Likewise, a relatively wide space 17 (Fféure l).
defined between the confronting ends 12b, 1l2a is

15 temporarily further enlarged as at 17a shown in Figure

4. The temporarily enlarged space 17a, 18a allows
passage of the light beam from the light projector 34
as soon as the trailing end 12b of a preceding one of
the two adjacent fly strips 12 passes over the turning

.:.. : 20 point 25, thereby activating the photoelectric cell 36

| so as to produce a first.signal pulse indicative of the

departuré of the same trailing end 12b from the turning
point 25. | .
With such a condition shown in Figures 2 and 3,

25 the V-éhaped space 18a allows only passage of the light

beam from the light projector 34, thereby activating

the photoeledtric cell 36. The light beam from the



p/"'» tor 35 is blocked by the upstanding unsewn side of the next
sli pding fly strip 12. Upon receipt of a first signal pulse from.the
p gel ectric cell 36, the first counter 39 starts to count the nunber of 5

revolutions of the rollers 29, 30 until the nunber of counted revolutions-.
cérresponds to a predeternmined figure registered in the counter 39. \When N
the predetermined figure is reached, the counter 39 issues an output- sign
pul se to the feed unit 21 so as to 10 interrupt its operation. At that
time, the trailing end 12b of the preceding fly strip 12 has advanced from
the position of Figure 3 by the distance L, i.e. the trailing end 12b is

| ocat ed beneathpfaﬁeﬁxwﬁeﬂs(hsﬁbldukqanhy1taé upghandihigabhyeah &beesane
time, the output 15 signal pulse of the counter 39 is also given to the
gap-form ng devdfeti®® next riudcasdinge fdyesariipn 18- t Apopurehelytfof a
renmoving a portion of the internmeshed rows of coupling elements 13, thereby
provi di ng an el BheHt ?#%@]spﬂib]eqelf’iqq‘ tihe (E’ﬁ&ﬁ'-ﬁﬂ?ﬁéréFeﬁEH 86 ecth® space

11 thus forned xtends transv. aCr.0oss th nfron |ng nds 12b, 12a of
the two ad) acert i1 STERr F Sk nzeba: B0 aRRbePoRE] < shown i1

Figure 4 in mlg&&&%%éweﬂg%ﬁe%% 9edgbelpeenchbendmne£OErONting -

ends 12b, 1% two adj acent stri ‘when the same confronifng ends
12b, 12a arrives@intd® #aifdl utdidad raor&%sgohasl @80kt pebhateenit g8y of the

space
figure reglstered in the counter 39. When the
' predetermined figure is reached, the counter 39 issues
an output signal pulse to the feed unit 21 so as to |
10 interrupt its 6peration. At that time, the trailing
end 12b of tﬁe preéeding fly strip 12 has advanced from
the position of Figufe 3 by the distance L, i.e. the
trailing'end 12b is located beneath the éenter 0 of the
punch 27. Substantially at the same ﬁime, the outéut
15 signal pulse of the counter 39 is also given to the
gap-forming device 22 to initiate the operation of thé.
punch 27 for removing a portion of the intermeshed rows
of coupling elements 13, thereby providing an
element-free space 1l in the chain. The element-free
20 space 11 thus formed extends transversely across the .
confronting ends 12g, 12a of the two adjacent fly
strips 12. _ | | .
Another detecting condition is shown in.Figure 4
in which a wide space l7a is provided between the
25 confronting ends 12b, 12a of two adjacent fly strips 12
when the same confronting ends 12b, 12a arrive at the

turning point 25, the longitudinal extent of the space



17a being much | arger than the distance D between the photoelectric cel
36, 37. As-soon.as the trailing end 12b of a preceding one of the two flj
strips 12 passes over the turning point 25, the |ight beans from both the
projectors 34, 35 are allowed to reach the corresponding photoel ectric
ceK{$ 36, 37 whereupon a pair of first signal pulses is issued fromthe
cell's 36, 37, respectively, to the first and second counters 39, 40. Upon
recei pt of one of the first signal pulse, 10 the first counter 39 is
activated and thereafter successive stép%sof operation are achived in the
sanme manner as d ribed abov i1th respect _to the for i.on of the el enent
free space 11 atﬁ?%ebséﬂ?rgﬁfﬁnggéﬂﬁg §€ ° 55%1%&ﬁ??ﬂ?é?ﬁrﬁékﬂ%ﬁhé%ﬁ t he
. very small space LN ekenmepnt - (:Ri; .
. extends transver gé ;oég%gy?hgg%?ﬁi ??hgkghd&%Z{)&ﬁ ﬁzﬁ%‘r étjcrgdilrfgllé; I%f%?st rip
712 but it term nabgsoghar brebelilfy! 676 b8 endl i Pf%tg@ri%q%?@a%efs' y
cstrip 12. Wth confi nued novenent "of the chain 10, the 20 | eading end 12a
~of the succeedi ngvkly takr tpra2ngupssnt hes phoheel pgi ¢ i e ned | £ Waatheupon
. the,cell 36 issues a second signal pulse to the second counter 40 to
~rdctivate the lsat tthe. pgactbes| 834di 39 anel dRbowdd tte memgediang fly strip
;12  has been advanced through the 25 distance L _fromthe position of Figure
"4, the second coger&espongindupbstanleatpif Sehhul3hul 3t HIRTRMRER & whi ch
T“Fhe feeding of tQSi%h%%nf%gsLssigggirggiggsapg issued from the cells

| 2

36, 37, respectively, to the first and second c§unters
\,; ' 39, 40. Upon receipt of one of the first signal pulse,
| 10 the first counter 39 is activated and thereafﬁér
successive steps of operation are achived in the same
manner as described above with respect to the forﬁation
of the element free space 1l at the confronting ends
12b, 12a defining therebetween the very small space 18.
15 The obtained element-free space 1l (Figure 1) extends
transversely across the trailing end 12b of thé
preceding fly strip 12 but it terminates short of the
leading end 1l2a of the sucéeeding fly strip 12.
| With continued movement of the chain 10, the
W ) 20 leading end 12a of the sucdeeding fly strip 12 masks
the photoelectric cell 36 whereupon the cell 36 issues
a second signal.pulse to the second counter 40 to
activate the latter. When the leading end 12a of the
succeeding fly strip 12 has been advanced througﬁ the
25 distance L from the position of Figure 4, the second
counter 40 produces an 6utput signal pulse by means of

which the feeding of the chain 10 is interrupted and



\6 - the operation of the punch 27 is initiated. The .resultant .
ent-free space 11 extends transversely across the | eading end 12a
\gt/-the secceeding fly stri-p 12. The speed of feeding of the chain-10 is
changed 5 fromthe high speed to the | ow speed before the sensed tralllng_
sand | eading ends 12b, 12a -arrive at the gap-form.ng device 22 in respon
to the signal pulse issued fromthe respective counters 39, 40 to the fééd
unit 21. 10 15 20 25 - 17 - CLAIMS:- 1. A nethod of formng elenment-freeg
spaces in a continuous slide fastener chain at ends of successive fly
strips sewn by at | east one line of~ sl@tthlng to the slide fastener chain

having a pair of i ntermeshed_rows of i,ng eI d nethod
conpri si ng t hER€t BBSTRFLOR a‘?fl?ﬁeers?ﬁ'lcf%bumﬂ Vaui é‘é’d1 COn&%’ﬁuous ungapped

slide fastenep eghflzgnl:og.gérﬁé'rgtl: nﬂé& éAHééJ‘éﬂl %xtends transversely

across the leading end 12a of the secceeding fly strip 3

| 12. The.speed of feeding of the chain 10 is changed
5. from the high speed.to the low speéd before the senséd
trailing and leading ends 12§, 12a arrive at the -
'gap—forming'device 22 in respoﬁse_to the signal pulse

issued from the respective tounters 39, 40 to the feed

"/
unit 21.
10
»
15
\/
20

25



10" gap-form ng station, With the fly strips folded about the stitching to

exposed; (b) detecting portions Shed rows of coupling

el enents to be renoved at said gap-for atlon by (1) tenporarily
prwdl ng a relatively large smm\ ﬂﬂw \ﬁi nting ends of an adjacent
pair of the folded fly strips ont4 ng ends arrive at a first
poi nt which is spaced a first 20 dlstance upstream from sai d gap-form ng
station, (2) determ ning whether the |ongitudinal extent of the thus
provided space is Iarger than a predetretiined di stance, (3) sensing the
departure of the Ilng 25 end of a preceding one of the adjacnet pair of
the fly strips fB +d first point regardless of said determ nation of

“the longitudinal extent,of th e nd (4)
t hereafter sensing the arrléaﬁeipgghgflggéﬁlﬁge%he %ﬁ%he sucégﬁgﬁngq?ly
strip at said firghtlullusO8lYawhenst8Ret 0BG iN A DalnEXISNsicd wPace is
5-larger than said predeter.m ned distance; (c) stopping the feedi.ng of the

‘chain when the fly strips sewn by at least one line of stitching to

5 the slide fastener chain having a pair of intermeshed
rows of coupling elements, said method comprising the
.steps of: ..

(a) intermittently feedingha continuous ungapped
slide fastener chain longitudinally through a
10 gap-forming statiod} with the fly strips folded about
the stitching to such an extent that the intérengaged.
rows of coupling elements are fully exposed; |
'(b) detecting portionsidf the.intermeshed rows
of coupling elements to be removed at said gap-forming
15 station by
(1) temporarily providing a relatively
large space%gétween confronting ends of an adjacent
kv/ pair of the folded fly strips when the confronting ends
arrive at é first point which is spaced a first
20 distance upstréam from said gap-forming station,
(2) determining whether the longitudinal
extent of the thus provided spacéyis larger than a
predetrermlned distance,
(3) sensing the departure of the trailing
25 end of a preceding one of the adjacnet pair of the fly

strips from said first point regardless of said

determination of the longitudinal extent of the space,

such an ext-ent that the i nterengaged rows of coupling elenents are fully t;ii:



has advanced through said first distance after ‘said sensing of the.
ng and | eadi ng ends;. and’(d) renmovimg—the—thus detacted porti-ons of

X i nt ermeshed rows of cou said gap-form ng station -

€ the chain is at rest. 2. IIE mmﬂmng to claiml, said feedi ng
incl uding the step of feedlng t he "caaln a first speed and h,t
thereafter at a second speed |ower than said 15 first speed as said ~
detected portions approach said gap-form ng station. 3. An apparatus for
formng el ement-free spaces in a continuous slide fastener chain at ends of
successive fly strips sewn by at |east I®ne line of 20 stitching. to the
slide fastener chain having a pair of internmeshed rows of coupling _

el ements, said &pbaratus conprising: (a) a power-driven feed unit for

intermttently feeding a contjnyou pped sl.ide _fastener_chapn_ wth 25
the successive fly strips se #%EF g%eglgﬁﬂséngoﬁhﬁngﬁrbgfﬁ PhefiRing a
pair of straig £ ts g b) a »
def | ect or dlspgéé%ﬁJﬂf§%¥%Q%g %in% Cgégﬁlgﬁ @&thggiﬁgagl8%§ds§%ﬂs%alr of

strai ght paths QeiNsSSmd dHeH HheNdongithaiag 1f ekdéﬂg bBethbysghédPes as
t hey pass said deflector, to such an extent that the _

s larger than said predetermined distance;

(c) stopping the feeding of the chain when the
chain has advanced through said first distance after
said sensing of the trailing and leeding ends; and Q_)
(d) removing the thus detacted portions of the
10 intermeshed rows of coupling elements at said
gap~-forming station while the chain is at rest.
2.. A method according to claim 1, said feeding
including the step of feeding the chain beth at a first
speed and thereafter at a second speed lower.thaﬁ said
15 first speed as said detected portions approach said
gap-forming station.
3. An apparatus for forming'e;ement—free spaces
in a continuous slide fastener chain at ends of \u)
successive fly strips eewn by at least one line of
20 stitching to the slide fastener chain having a pair of
intermeshed rows of coupling elements, said apparatus .
comprising:
(a) a power—drlven feed unit for lntermlttently
feeding a continuous ungapped slide fastener chain with
25  the successive fly strips sewn thereto, along a
- combined path including a pair of straight paths joined

at a fixed turning point;



51 nt er meshed rows of coupling elenments are fully exposed; (c) said first
and ‘second strai ght paths bei ng— | ' ect to one another for

shifting the derection of novene Sk ips at said turning 10 : /
point so as to porvide tenporariﬂgm m“ &mﬂaTge space between | A
congébnting ends of an adj acent c Ol 3 dfly strips; (d) a senso

assenbly di sposed adjacent to said fixed turning point for determ ning
whet her the 15 | ongitudinal extent of said space is larger than a
predeterm ned distance and for first sen Bng the departure of the trailing
.end of a preceding one of the adjacent pair of the fly strips fromsaid .
turni ng point, regardl esgs,of r.m gkhudL nal : sai d
$pace, and thereafter sé%giﬁb tQggg%%fcgﬁgg?ggﬁebPegéPﬁgcgﬁ%f%%déﬁéfg
succeeding fly stddd iterithd W1InGY sRAENba@R! ¥£WeeHal fiet | paehd Uhsdls
extent of said space is larger than said predeterm ned distance; (e) a

st opper under thesxichttudnieings pod ntefiser f33daagenheyf ands epipaf i aselthey
connected to said feed unit for interrupting its feeding when the chain has
‘advanced t hrough padfs rstiddidsifdecsonf,t 60 shehsansextent that the L M

'S * - 20.- the trailing and | eadi ng ends; and
Ny 5 intermeshed rows of coupling elements are fully

exposed;
(c) said first and second straight paths being
s - inclined with fespect to one another for shifting the
derection of movement of the fly strips at said turning
10 point so as to porvide temporafily a relaﬁively large
space between confronting ends of an ‘adjacent pair of
the folded fly Strips; |
| .(d) a sensor assembly disposed adjécent to said
fixed turning point fér determining whether the
15 1longitudinal extent of said space is larger than a
predetermined distance and for first sensing the
departure of the trailing end of a preceding one of the
\_ adjacent pair of the fly strips from said turning |
| éoint, regardless of the determined longitudinal extent
g 20 of said space, and thereafter sensing the arrival of
the leading end of the succeeding fly strip at said
turning poiﬁt only when tbe‘longiﬁudinal'extent of said
space is larger than said predete?mined distance;
(e) a stopper under the control of said sensbr
25 assembly and operatively connected to said feed unit
for interrupting its feeding when the chain has

advanced through a first distance after the sensing of



") é.pomer-driven gappi ng devi ce di sposed on one of said pair_of straight
p at said first distance downstreamfromsaid fixed turning point and 5 -
ively controlled by said stopper for renoving portions of the

[ meshed rows. of coupling e f} .chain is at rest. 4. An
apparatus according to claim 3”|mm|"5mummmenbl y conprising.a first '
sensor spanning the 10 path of frovement "of thé fol ded fly strips at said >~
fixed turning point, and a second sensor spanning the path of novenment of
the folded fly stirps at a point spaggg%qpstreanlfronlsald fixed turning
o ol aim 4 Sapdol LEst Bensars Pladtl NG ad ] Ll Sl onal pul s6 each time sald
o claim4, sa . S ]
trailing end i% %e’r:lg%%jlgﬁgs%l;%p% rsq{d;geér?zdor' g?ll a second signal pul se each
time said | eading endiis & Ly SAid dagpihgs@R%Ake 325d0s8§08H Sensor 20
producing a third signal pulse each tine saidtrailing end is sensed by
sai d second seaserof ssaid spappest aHRaightngathki att sagdnEetseperatively
connected to sgid firs;@fensor and acting?gagéﬁéaidhfirsg Elgnaldpglse, |
and a second céistancepiewnstrdan dinarsad ! korniggi gointsandnd secon
sensors and activated only when it rcieves said second signal pulse
subsequent $o0 PREr#etEehl eIntralied iyt sadd efopgesi §ral rpupryéng

portions of the intermeshed rows of coupling elements

- while the chain is at rest.
4. An apparafus according to.claim 3, said -
sensor assembly comprising a first sensor spanning the
lo path of movement of the folded fly strips at said fixed
turning point, and a second sensor spanning the path of
movement of the folded fly stirps at a point spaced
upstream from said Fixed turning point by said
bredetermined distance. |
15 5. An apparatus accordiag to claim 4,.s2id first
sensor producing a first sigﬁal pulse each time said
trailing end 'is sensed by said first sensor and a
second signal pulse each time said leéding end is U
sensed by said first sensor, said second sensor
20 producing a third signal pulse each time said trailing
end is sénsed by said second sensor, said stopper
comprising a first counter operatively connected to
said first sensor and activated by said first signal
pulse, and a second counter operatively connected to
25 both said first and second sensors and activated only
when it rcieves said second signa; pulse subsequent to

the receipt of said first and third signal pulse.



-"21 : 6. A nethod of forni ng el enent-free spa In a continuous slide
fastener clrain substantially as‘desfrrb"d’w'%]&?‘z—fzrence to and as
il{ustrated in the acconpanying d \M'\“ par atus substantially,
descri bed with reference to and aammﬁ“m Figures 2 to 4 of the
ac@gr‘rpanyl ng draw ngs. : :

- 21 -

6. A method of forming element-free spaces in a continuous
<. _ slide fastener chain substantially as described with‘reference to
and as illustrated ' in the accompanying drawings.
7. An apparatus substantially as described mith reference
to and as illustrated in Figures 2 to 4 of the accompanying

drawings.

A



