METH  OF "APPARATUS FOR MANUFACTURI NG A CONTI NUOQUS SLI DE FASTENER

STRI NGER CHAI N W TH ELEMENT- FREE SPACE PORTI ONS The present invention

rel ates generally to the production of slide fatenergigqyﬁygg i .
particelarly to a nethod of and apparatus for manufacturing a nti nuous

sf i gef ﬁ%@tener stringer chain including 5 space portions dev0|d of coupllng
eleneh s,ht | ongi - tudinal intervals.- According to a known nethod, a

contin s slide fastener stringer chain having a pair of |nterengaged ro%s
of continuous coupling elenments sewn to a pair of continuous -2- slidéf
fastener stringer tapes along respective inner |ongitudinal edges,
respectively, is intermttently fed.in a longitudinal direction, and while
the stringer chain-is at -rest, -segnents of coupling elenments are cut off 5
and renoved to provide el enent-free space portions in the stringer chain at -
| ongi tudi nal intervals. Wth the kiigimy nethod,” it has been” ob3Served t hat

| ines of stitching becone-slack at portions extending longi- tudinally
across the .el EneMETHODe OFpaAMD PEPARATUSMAGR MANUSACTUERING t hat endnost
coupling elenents, |ocated next to the elenent-free space portions, are
l'iable to be di sﬁ-l SOUTINGOUIS |S3JDH mmmmﬁm\&mmm coupl i ng

el enment s hi nder sllders f-r.om sl i .di ng- t her eover.
WIfI'H ELEMENT-~FREE SPACE PORTIONS

‘fhe present invention felates generally to the

" pro&ucéiéﬁ"Gé'siideLfﬁgténéfs:-En&;moré §afticula£lj:
to a method of and apparatus for manufacturing
a continuous slide fastener stringer chain including
5 space pdrtiéns devoid of'ccupling.elements.aﬁ longi-
tudinal intervals. ) A
gécordiﬁg'td a Enown'méthdd, a continuous slide
fastener stringéf chain having a pair of interengaged rows

of continuous coupling elements sewn to a pair of continuous



*

I n anot her known nethod, a row of ‘continuous 15 coupling elenents is
intermttently supplied over one | ongitudinal edge of a continuous slide
§astener strjnger tape which is continuously fed to the sewing area of a
sewi ng nmachi ne. The row of continuous coupling ele- nments, whil at~. r est
I's severed into pieces of coupling 20 el enents to thereby prodch£Z>)

el enent-free space portios between every adj~a@emt pair of the pieces of
coupl - ing elenments. Then the stringer tape is paired with a conpanion
stwinger tape intB-ide fastaners ssrilagerasapas: adongngespentine fheerows of

coupling elenents 25 .of severed |length tend ,to_be deformed or irregular in
pi tch under the ﬁﬁ?ﬁﬁéﬁ@@”ﬂﬁ B8s LREPEESIVRLVeoASWARERTRARCRELYf Eod

bef bei I t nere.. | ti.ng i ' hi f.th | i

el enent s part1 cOraA JoRRIHaLga FEFYeraith Su PBRLS, Eleont LRefEPhale
the el ement-free s5P3e® gkl QBEmehts' SEOBLLEYSHoPATSHEhEs Y- va05 SLet N
present 5 lnvention to provide a nmetnod and®apparat us I'ch can

manuf act ure ascoandnyadsveld €8 basi28er elbhmkA8CE ra8akPal8Chyft {onsPaLE
portions devoid of coupling elenments at l|ongitudinal Tntervals,
substantial |y at thesistgliage®’ khagnshat Llongitldinal intet¥ais. bewigyed
possi bl e by nmeans of the present invention to provide a nethod of an
appar atus for natheaknownngeahodnt ikubas beedcobseteedr thati hixtes of

S stitching become slack at portions extending longi-
tudinally across the element-free space portions with

10 the result that endmost coupling elements, located next
to the element-free space portions, are liable to be
displaced. Such positionally unstable, endmost couél-
ing elements hinder sliders from sliding thereover.

Ih another-known-methoﬁ,-a'row of continuoﬁs_

15 couéling elements is intermittently supplied over one
longitudinal edge of a continuous slide fastener stringer
tape whiéh-is continuously fed to the sewing .area of

s a sewing machine. The row of continuous coupling ele~-
ments, while at rest, is severed into pieces of coupling

20 elements to thereby produce element-free space portios:
between every adjacent pair'of the pieces of_coupl-
ing elements. Then the stringer tapé is paired with
a companion stringer tape into a continuous slidé
fastener sﬁringer chain. The rows of coupling elements

25 of severed length tend to be deformed or irregular in

pitch under the influence of forces exerted thereon

while they are fed before being coupled together,



chai n including space portions devoid of coupling elenents at |ongitudinal

i nterval, in which endnost 15 coupling elenents adjacent to the space

portj are fixed in position for allowing sliders to slide snoothly e
theggggiry It is believed posstbfe-by means of the present invention to

pro a method of and apparatus for 20 manuf acturi ng a conti nuous

sl 1de Jashanel S ek Hidinor RghicElodanel ilgnehegent s are sewn to a

pair ener Stringers -al ong 1 nnér | ongi t udi nal .

-edgeslﬁarrecg&%ﬁta'r ? %Po\@et Q:olﬂ:@lf i%g e?l%‘n‘!@l e w?allﬁ'ﬁe'atrep'ltoggtgldt i's believed 4

possi nean t he sent invention to provide a nethod and

“appar gtdds vtfy GiheC @1 RIS @Qtelérgp@cgora,ralrr%qgtﬁg slide fastener stringer chain
wi t hout causi ng m sneshing of coupling el enent s. According to a first

aspect of tife jisheentiie@ed possible bjemeans prothdedresenthod of

manuf acturing a continuous slide fastener stringer chain including space
Sport i dmwethrd@ind tof prowvildeng aledmedt anat abpagiatudi salichntenval s, t he net hod
conprising the steps of: 5 (a) continuously feeding a pair of continuous
sl i de mMamsxfasdiurst @ sgevt inages sllddg desiteser| stgiingdirnghapath to a sewing
area of a sew ng machine; (b) contlnuously dri,ving said sewi ng machine; (c)
i nt er dinclesking FeEgEn §0F tHRNS GPVPﬁFeP-eﬁ@&@é&“ﬁoﬁéeme“ts at

longltudlnal intervals, substantially at a 51ngle
working station. Q;J
10 It is believed possible by means of'the present
invention to provide a method of an apparatus for
manufacturing a continuous slide fastener stringef'
chain including space portions'devoid.df coUpling
.elements'at_longitudingl interval, in which endmdst 
15 coupling elements adjacent to.the space porfigns-are
fixed in position for allowing sliders to slide smoothly
thereaover. | |
It is believed possible by means 6F the presént ' -
invention to provide a method of and apparatus for
20 manufacturing a continuous slide fastener stringer chaih,
in which coupling elements are sewn to0 a Pair of cohﬁinuous
slide fastener stringers along innef'longitudinal edges,
respectively; with uniform ccupiing element pitch.
It is believed possiblé by means of the present
25 invention to provide a method and apparatus thch can
manufacture a continuaus slide fastenmer stringer chain
without causing'miéméshing of coupling elements.

According to a first aépect of the invention,



10 of continuous coupling elenents al ong a second | ongi tudiaal \path
towards said sewing area so that they cone to be held on a to
¢espective inner |ongitudinal edges of the pair of stringe s, said
coupling: el enents while being so fed noying in synchronismwth 15 t he
tapes; and (d) intermttently stopping the feeding of the coupling el enents

towards sai dy5emé NGs &Y B BEH Widdd tMb Odr Mmariralch Urheeaf cofegaLdLag to a
second aspect of the invention, 20 there is prOV|de3 an apparatus for

mapuf act uri ngl fa€ Ol 4 turEls SYdideydasthaier isiclividern cbace poaeclktiudneg space
portions devoid of coupling elenents at |ongitudinal intervals, the
appar at us codgwokd mf coweEviing giEctEnts @t Lanlgd tudisew dnparwvads,

i nt erengaged rows of continuous 25 coupling elenents to a pair of

cont i nuous sthelendttwmdmanpnisitgertheapdersl ofg respecti ve i nner

| ongi t udi nal , edges, respectively; means for continuously feeding said pair
of contd nuoue®sIGat Fuqusior faedinge? Padds ofi sontinugus §$AERroni smwith

said sewi ng pnachine, to .,a sewiing areg of said sew.n chi,ne _along a first
ongi t udi nalf 3ERENE L RE TAOMRF fRRP 4o A ARG, ol b GOUONG U8ANa L pRRE Mof

I nt erengaged_rows_of. continuag coupl.ing el ements, 5. I n synchroni sm
(during each % eaeds)e%qgh Y Sewi nsg “ma im%é:?utng’sai d sewing area along a

second longié&%“éﬁﬂtinuuusly driving said sewing machine;
1¢} (e¢) intermittently'Feeding a pair of inter-engaged rous
| 10 of continuous coupling elements along a second longitudinal
path towards said sewing area sd that they come to
be held on and sewn to respective inner longitudinal
edges of.the pair of stringer tapes, said coupling
elements while being so fed moving in synchronism with
15 the tapes; and = '-; : - - g
(d) intermittently stopping the feeding of the coupling
elements towards said sewing area and cutting off a
length thereaf.
Accaording to a second aspect of the invention,
20 there is provided an apparatus for manufacturing a
continuous slide fastener stringer chaih‘including
space portions devoid .of coupling elemeﬁts at longitudinal
intervals, the apparatus comprising: a sewing machine
drivable to sew a pair of interengaged rous of contihqous
25 coupling elements to a pair of continuous slide fastener
stringer tapes aloeng respective inner longitudinal edges,
respectively; means for continuously feeding said pair

of continuous slide fastener stringer tapes, in



path, and for cutting off a length of coupling elenents fromsaid pair of
i nt erefgaged rows of continuous coupling elenments each tinme the latter
ng. 10 The present invention will be described hy way of
exanpl i/th reference to the aec6npanyi ng draw ngs, wherein:- Figure 1 is
a fragnertary plan view of a continuous slide fastener stringer chain of
the presRMedm@Ntiith skid sewingrindeting,i $oaR e@langedbeont el evational
view of a portion of the slide fastener stringer chain shown in Figure 1; -
Fi gur & f3 da3 @ JhAHEE Mahii e’ @llong) @vatiirerall ovigeWwudianll yaith ;cr oss secti on, >
of an apparatus enbodyi ng 20 the present invention; Figure 4 is a
f r agnamidamegpisaf ot dw t@frriitte emiiyr feed ivlgowa iidn pRiigucE 3, the apparat us
being partly omtted for clarification; -6- Firgure 5 is an enl arged
f r agmeimttaamye nyasge dv irew sofo fa comidinuny selcompit nigeediemgndisist of ‘t he appar at us
shown in Figure 3, a toothed wheel of the feeding unit being omtted for
& ari fircavinehrerdsn (surdna eesdy I eedr adith s2id sewingigure 6 i's a
| ongi tudi nal cross-sectional view of the feedin% unit shown.in Figure 5, a

0

per i pH&eALNSar tti%Fad S5 G0 PRER WHEET BeiS§GOSRow? N EityGiee? is a

fragn%ehﬂﬂyé%gaq%%eki t&?&?%?%e%tﬁ%%%th of coupling elements

from said pair of interengaged rows of continuous

coupling elements each time the latter stops moving. ' \J
10 The present invention will be described by way
of example with reference to the accompanmying drawings,
wherein:-
Figqure 1 is a fragmentary plan view of a continuous
slide fastener stringer chain of the present invention;

15 _ Figure 2 is an enlaréed.froht elevational view of a
portion of the slide fastener strimger chain shoun
in Figure 13
Figqure 3 is a fragmentary front elevational view, : ' -
partly in cross section, of an apparatus embodying
20 the present inventiong
Figure 4 is a fragmentary ﬁlan view of the apparatus

shown in Figure 3, the apparatus being partly omitted -

for clarifications



view taken along the line VI - VII of Figure 5; 10 Figure 8 is a
front elevational view, partly in cross section, of a conbined cutting and

~«feeding unit of the apparatus shown in Figure 3, parts of the u being in
a.cutting position; Figure 9 is an enlarged, fragnentary. transcgggé 15 )
cross-sectional view of a sewing station of a sewi ng machi ne of
apparatus shown in Figure 3; and Figure 10-i8 a fragnentary front
_elevational view-show ng a nodification of the apparatus. As shown in
Figuresl and 2, a conti Figusesbi dé ansenlergednfragmenhary phamview of a

conprises a pair of continuous slide fastener stringer tapes 12,13 and a
series of |ongit GOMRALRG spgmentpireding NRLEr efghbe APRAKAEHS CORGHT nkf

I f individual slid I d h '
tz apos 1 ié‘fﬁln ;%S%Lm‘n‘évzéh'ﬁeéﬁég ?%Bgéﬁuﬁ SéFe? RefEhs ngnt f cpends e
2,13 on 123 FESERERT _ i eses
of coupl i ng el enBREScHATHRECRFERR pagpRhCReTrPEhoReStR FabERALT ™ 0 O

| ongi t udi nal kntervals. eqrk h i Pudinkl OESsS-sd LELLALE Plew of
stitching 15 Fightly stF??ﬁgé ?h%xsér?ﬁggée?aﬁ% %BEfo%gi?dgfhaf¥§ aé?%gg

the space-portiophel@eeBihY QAEtSERGEM- inV¥i uiéiS,aérﬂéﬁﬁﬁﬁ§%al€§6¥tion of
endnost coupling el enents 14E (Figure. 2) adjgcent to the space 5 portion
16 are fixed in phe tboBhaddwhesdi besnysshownal |y the same. shape and pitch

as the other continuous coupling
Figure 7 is a fragmentary transverse cross-sectional

{ ]
~ view taken along the line VII - VII of Figure's;

10 Figure 8 is a front elevational view, partiy in
cross section, of a combined cutting and feeding unit of
the-apparatus shown in Figurg 3, parts of the unit being
in a cutting position; |

Figure 9 is an enlargedf‘f:agmeptary.transﬁerse
15 cross-sectional view of a sewing station of a sewing
| machine of the apparatus shown in Figure 3; and
Figure 10 is a fragmentary front elevational view
O | showing a modification of the apparatus.
| | As shown in Figuresl and 2, a continuous slide fas-

20 tener stringer chain il : _ _ : comprises
a'pair §f cont;nuoﬁs slide fastener stringer tapeé'12,13
and a series of longitudinally spaced pairs of interengaged
rows of coupling elements.l4 of individual slide fastener
length secured to the stringer tapes 12,13 on_and alqng

25 respective doubled, inner longitudinal edges as by.a pair
of lines of stitéhing 15,15, there be;né space portions 16
devoid of coupling elements in the slide fastener stringer

chain 10 at longitudinél intervals. As clearly shown in



el enments 14, allowing a slider (not shown) to slide snmooth- |y over the
- endnost coupling el enents 14E. As shown-in Figure 3 and 4, an apparatus 20

for 1@ menufacturing the slidefastener stringer chain 11 with the M
el ene jee space portions 16,-generally conprises a sew ing nmachine
or-mecherll sm 21, feed neans 22 for continuously feeding.the pair
of -conti nuous slide fastener stringer $apes 12,13 to a sewi ng area or
station 23, a conbined 15 feeding and cutting unit 24 for intermttently
feeding a mRdrs(2) Nl ENIRgeslt r OBt ERiNPNL S NLDyist D UPti fghes etioat s 14 to ™F
the sewing area 23, and for cutting off a length of coupling elenents 14
from the cettinyetistameipl3 npe)tredisally ,acrmss thelr syede npansicits - f or
wi thdrawi ng the strirger 20 tapes 12,13 fromthe sewing area 22. The
sewi ng. mackf neorly i ene SwIehd i mhthM@mn@. rensn rendmast
conprises-a pair of needles 26, 26 adapted to_be driven to sew
t he. i nt er IRRRJNG (ﬁ/\)se"éﬁn%tﬂd W@F%ﬂ%)m_%dlipﬁlbtt% the iSRAGe t apes 12, 13

al ong respec- 25 tjive inn ngi t udi pa edg res ectlvel The semnng
machi né 2 PI5tAR ef"’f%bﬁe’exezg %é\ﬁ‘?ﬁ?‘ i %Lﬁ

ext endi ng Ion | tudi aJIg'th reIhroqgg : the sew area 2 for t he
?Rif te -

passage t et g%‘ pitchy 2 % %&%1%%‘?& M CONP:Ei de

plate 29-mpy h 18‘% a; Ay f S50, 30

for the passageqpﬁier&et ﬁar%ug %0?2 he respec |ve nevén t@%%i,y?% r%e

ly over the endmost coupling. elements 14E.. S '

As shown-in ?iguré_3-apd 4, an apparatus 20 for
10 manufacturing the.§lide,fastepe;:st:inger chain 11 with the
element-free space portions 16}-generally comprises.a sew~-
ing maghinelq;-mechapism 21, feed means 22 for continuously
feeding. the pair of.cqntingous.slide fastener stringer
.tépes 12,1§;§o e'eéwing;areazer statidn 23, a combined
15 feeding and-cutting-unit 24~fo;-igte;ﬁittegtly.feeding a
pair of_interengaged rows .of.continuous coupling elements
14' to the.éeying_erea 23; and for cutting off a length of
coupling elements 14 from. the continuous coupling-elements
14', and withdrawal-means-zﬁ-ﬁo; withdrawing.ﬁhe stringer
20 tapes 12,13 from the sewing ereg 22. -
The .sewing.machine 21l is a conventional two needle
sewihg machine and cbmprises-a peir.of needleé 26,26
adapted £o.be driven to sew the-interengéged'rows of coupl-
ing elements 14 to the stringer tapes 12,13 along respec-
25 tive inner longitudinal edges, respectively. The sewing
machine 21 includes a table 27 havin§ a guide groove 28
(Figure 9):extending longitudinally thereﬁhrough across

the sewing area 23 for the passage therethrough of the



guide plate 29 further has-a recess 31 (Figure 9) for the 5 passage=
t heret hrough of the stringei tapes 12,13. - The stringer tape fequgg%
heans- 22 conprises a co- operating pair of drive and driven roller 33
di sposed- upstream of the-sew ng nmachine 21. The drive roller 32 is
rotatable-in synchronismw th the sewing machine 21 so as 10 to
continuously feed-the stringer tapes 12,13 to the sew. ing area 23 of the
sew ng- machi ne 21 along a first |ongitu- dTﬁaP'path 34, the path 34 being

inckined with respect, to the plane of-the-tablge 27.. The str.in ta e
wi t hdr awal neansSCMP IR nfts 1 apdist aﬁﬂ’éi%rﬂlﬁé:er il é’f"‘%‘?’r |tﬁ‘e

driving contact vmtr1e§{|x%£ driven roller; roII éﬁééép b%

di sposed downst rédh%f er\‘/ﬁ grre?ciﬁ?fer f’lf gq 5
driven by a suit tQ I ate e hr,

with the sew ng mac % t}&é}%or | nuou':sk{L \%peﬁtﬁ ravﬂer?g ssyr}cs |”z ri'ge;'Phe
tapes 12,13 fromgdife S&l"&a{&;ﬁ fan ané&é?é%é&é%h'&ﬁg%%a 9) - for the

The- conbi ned |ntern1ttent cutting unit 24 ¢ rises a palr of

spaced stati @narga B TRIERIHchgh S £ D SRG-iHydy Q:%?é%f -]_tth_3seW| ng

machi ne 21 and having 25 respective-gui de grooves 39,4 extendlng I n
alignnent with the gui dsheraxringdt (fap@irfedding) nidand Y eohprdfselsha TN Ng

machi ne 21, for the passage therethrough of the i nt erengaged rows of
coupl ing el enentopekéiting qedsedf ddistereerd tdrd vemticdlams Gdi,38 dasiposed
%\/38 's a QUId%;;igzgm of the-sewing machine 21. The drive'roller 32 is-
rotatable in synchronism with the sewing machine 21 so as
10 to continuously feed- the strinéer'tapés 12,13 to the sew-
ing area 23 of the sewing'maChine_?l along a first longitu-
dinal path 34; the path 34 being inclined with respect to
the plane of - the- table 27.° - - '
| " The" strlnger tape w1thdrawal means 25 comprlses an
15 adjustable ‘drive-roller- 35 -held in driving contact with a
fixed, 'drﬁ.vgn roller:36; the rollérs 35,36 being disposed
L downstream of'thelsewing'mgéhine 21. The drive roller 35
is driven by‘a suitable driving means (not shown) to rotate
in'synchfonism"with'the'sewing machine 21- for continuously
20 withdrawiné the stringer tapes 12,13 from the sewing area
23 of the sewing machine 21. i
The-combined "intermittently feeding and cutting unit
24 comprises a pair“of"spaced-stationary guide members
37,38 disposed;upstream-of'the sewing machine 21 and having
25 respective guide grooves 39,40 extending in alignment with
the guide groove 28 (Figure 9) in the table 27 of the

sewing machine 21, for the passage therethrough aof the

interengaged rows of coupling elements 14'. Disposed



41 pivotably supported by a pivot pin 42 substantially at the center
t hereof ang-having a |ongitudi nal guide channel 43 for the passage
therethroﬂﬁa(ﬁ the interengaged rows 5 of coupling elenents 14'. The guide =
l ever 41 Q¥4 a sl ot 44 opening to the guide channel 43 for the purpose
describ- ed below. A fixed, rotatable toothed nmenber or wheel 46 is

. di sposed above the guide |ever 41 adrhé%ﬁt to the slot 44 10 thereof. The

wheel 46 h i f . Of i i T d the .
bor i phory  diRsAR i, AaE dHand S i etER P 1 L AU Fequpd e
Couel ne! S IE AP Ui A by LU BIP YD AR RA T O

sol enoi d 45.nd %&éé@kth%&eﬁlgi A6 raElRP 8 otg it IR0 HulifeS Rhahh@ieof .

The guide lever 41 i1s normally held in™a first  or horizontal position of
Figure 3 i gavicih dHe geaddaye 'sheretiiciigic 90 thet A nderidhgadedelrod® ext end

t hrough the slot 44 and into the guide 20 channel 43 of the guide |ever 41
SO0 as t & efagwuplinprelemerdcts Hat i .nt @hengagede leverof4élchasl angleitenent s

14" along a second | ongitudinal path 56 upon rotation of the wheel 46, as
best shown 44 oEeping Etmﬂd!eﬁ.g\ﬁs{)%mei M3y fiar Lhet puTROSEhd@esOrdd- 46 is
driven in synchronismwth the 25 drive roller 35 of the w thdrawal nmeans
25 by mean$€bPelel t 56 which is trained around pul | eys 54,55 connect ed

respectively to dyl g shaf e of bie veeh 46 2ideS Rk e s 35

disposed above the guide lever 41 édjaqenﬁ to the slot 44

10 thereof. The wheel 46 has a pair of rows of teeth or
projecﬁions 47 arranged around the periphery thereof at
equal intervéls. Each tooth or ptojection'47 has a dimen-
sion enough to project into a space between every adjacent
pair of coupling elements 14;. The guide lever 41 is
15 connected at one end to a solenoid 45 via a link 58 and
has a step 48 at the opposite end'thereof. The guide lever
41 is normally held in a first or horizontal position of
Figure 3 in which the periphery and projections 47 of the g;i
wheel 46 extend through the slot 44 and into the guide | |
20 channel 43 of the guide_léver 41 so as to engage with énd.
move the interengaged rows of coupling elements 14' along
a second longitudinal path 56 uﬁon rotation of the wheel
46, as best shown in ?igure 5 and 6. As shown in Figure
4, the toothed wheel 46 is driven in synchronism with the
25  drive roller 35 of the withdrawal means 25 by means of a -
belt 56 which is trained around pulleys 54,55 connected
respectively to drive shafts of the wheel 46 and the drive

roller 35.



10 - The conbined feeding and cutting unit 24 further conprises a novable
cutter 50 di sposed between the guide | ever 41 and the stationary | de
frenbér 37. The novable cutter 50 is slidably received in a slot(ggﬁbg-
extending in 5 the stationary gui-de nmenber 37 transversely acro he
gui de groove 39 and-it is urged against the stepped end portion 48 of the
gui de lever 41, by a spring 51 acting betmpf@_;he cutter 50 and the guide
menber 37. The novable cutter 50 has a transverse slot 59 extending in

aldignnment 10 wth the : t u
bers 37,38 and the QU|32H%hann gﬁg%o%%lﬂglgﬁngﬁfzggﬁ %%i&%g% Eﬁ%tHEg*

gui de-lever 41 iymplidesNa MeYaRAY udte?l Sio QisPosda EQ%w@Eﬁthﬁﬁabﬁzaﬁ'de
menber 37 has a dié surface 52 extending.transversely across the guid

groove 39 for gueterl?l iafnd he FR4RBbnatyt GRide0membele 373t t ehei ﬁovam
upwardly along the die surface 52 across the |ongitudinal path 56 to cut

the coupling el exttier B4 is islidadlynsecedvethdnpiavslotakdInexesndtingf ihhe
gui de lever 41 toward a second or tilted position.of Figure 8 in which the .
gui de | ever. 51 ithe2gtatrdionasyt gutidengenbesnBlnitransNersedvhagdrassethes. | n
operation, the slide fastener stringer tapes 12,13 are introduced_into

recess 31 in thsuééﬁ1ﬁ§°8W@a ?336#‘ﬂﬁe1§eﬂFﬁ§dn&SﬁFﬁ§t25h&IGﬁ&P?ﬁé gadh 34,

and the inter- a r.ows of co g.el ene are al so_{ntroduced 25
into the grooveP?g g i §@wﬁﬁ§ é XFGhBEVhéYpEtﬁPgén?hﬁguaﬁ i

gﬁ'«oﬁgﬁr?ﬁéegﬁ?as%%%%%hsg%ﬁ%' ol i, s

cutter S0 has a transverse slot 59 extending in alignment
10 with the guide gfoovgsnﬁg,éo of the stationary guidé mem-
bers 37,38 and the guide channel 43 of the guide lever 41
when the guide -lever 41 is held in the position of Figﬁre
3. The stéiibnq:y guidé member 37 has a die surfage 52
extendiﬁé.éransvérseiy‘aérdss the guide groove 39 for guid-
15 iné the movable cutter 50 as .the latter is moved upwardly
élong the die surface 52 across the longitudinal péth 56
to cut the cbupling_glemegts 14', in res?onse to the piv-
otal movement of the guidg.lever_4l toward a second or
tilted position .of Figure .8 ih which the guiée lever 41 i;
’20 held out of engagement with the toothed wheel 46.

; In operation, the slide fasteng: stringer tapeé
12,13 are introduced into recess 31 in the sewing area 23
of the sewing machine 21 along the path 3{, and the inter-
eﬂgaged rows of ;o@pling_glements 14 ére_also introduced

25 into the groove 28 in the sewing area 23 along the path 56
through the;guide groove 40; through the guide channel 43,
through the slot 59 and through the'guide groove 39. 1In

the sewing area 23, the coupling elements rows 14' and the



. the sewing area 23, the coupling elenents rows- 14' and the - 11 -
stringertapes 12,13 are set in a position of Figure 9 where the forner 14

are hel doubl ed, inner longitudi- nal edges of the latter. Then:the

sew ng ine 21 is driven to continuously 5 sew the rows of coupling
elenments 14' to the stringer tapes 12,13 along respective |ongitudinal

edges at a predeterm n- ed speed of 5 Mmy... Sinmultaneously therewith, the
drive rollers 32,35 and the toothed wheel 46 are drive o rotgte-in the .~

cl ockwi se SEABGEFoF2Re SFilfnle 254 sﬁh&ﬁ’r ShiRaR AR t"ﬁé‘rfe ng machi néw4
21 so that_ the pl nts 14 d t ringer_ta .are fed

to the se\WPﬁg 3‘8‘5 Zéf’%\e ﬁgﬁ %tequ’}lseﬁg r?ﬁ'é’@é\ﬁ"%d’ and the
stringer 1 pllng el ements 14' sewn thereto are
mﬁthdramn ro%ﬁ%%g §§x4¥; rea 3 at’” the sanme speed as the 15 speed of

sewi ng. \Wen a %%%et&remsg% 9:%??1':9% equpld 1"4&:”@:’3 %0114: o sh! gg | ever

the sewing area t he sol enoi*d S energlze to actuate e gul

41 to Bi Vaked lthe"¢sl M@ 1fiincs le 1 diiteonisal HOHd %ﬂfnglzérghtra?e% to the
second, tilted position of Figure 8  Upon pivotal novenent 20

lever 41, 12he3r auenel respRidtiyeslemyitudifalacddesoughta Ppredditeagagement
with the projections 47 of the toothed wheel 46 and hence the feed of the
coupl i ng eldespeed ofl4ewingst o|Spimbl taneicuslyartherewd th hehepdalilve cutter 50
slidably noves upwardly al ong the die surface 52 across
_rp;lers 32,35 and the toothed wheel 46 are driven to rotate \;i
in the clockwise direction in Figure 3.in synchronism with
10 the sewing machine 21 éo that the coupling elements 14' and
the stringer tapes 12,13 are fed to the sewing area 23 at
the same sPeed.ae the speed of the sewing and the stringer
, tapes 12;13 with ﬁhe coupling elements 14' sewn thereto are
wighdraﬁn from the sewing area 23 ;t'the_same speed as the
15 speed of sewing. When a predetermined length of coupling
| elements 14° are:fed to.the sewing aiea 23, the solenoid
45 is energized to actuate the guide lever 41 to pivotally
- move from the first, horizental position of Figure 3 to the
second, tilted position of Figure 8. Upon pivotal movement
20 of the lever 41, the rows of coupling elements 14' are |
Qrought out of engagement with the projections @7-df the
.toothed wheel 46 add hence éhe feed of the coupling ele-
ments 14' is stopped.. At the same time, the movable cdtter .
50 slidably.moves'uﬁwardly along the die.surface 52 across
'25 the rows of coupliﬁg elements 14' in the path 56 to cut off
a_iength_of coupling elements 14. With continued sewing

of the sewing machine 21, the length of coupling elements

14 are introduced into the sewing area 23 and sewn to the



25 the rows of coupling elenents 14' in the path 56 to cut off a | ength of

coupling elenents 14. Wth continued sewing of the sewi ng nac 21, the
tength of coupling elements 14 are introduced into the sew ng 23 and
sewn to the - 12 - stringer tapes 12,13 which are conti nuou fed to

the sewiny area 23 by the tape feed neans 22. Upon lapsing of a
predeterm ned interval of tine, the solenoid 45 Is de- energized to
pivotally nove or return the gui de | ever 41 12 Tromthe tilted position of

Fi 8 h f F 3. U t al t of
(he gui de |ever 9% LTHRF RARSDILLoHh TS i’a;w%rﬁmﬁ?u%ﬁs%ﬁf & heannel
43 b it t 47 f. th

Fotating s oot hre%“oﬁi nd U S S e e e S L R 1R v e
sew ng area 23. ét%ndﬂf%d‘&rﬁ@\?alof ARaT | | Q&xé %P'lee(}ﬁ?tdaist qQd t&er eby

produce the contlnuou ustener .stringer cha el ement ;" Tree

space portions Jeﬁxe&tgzﬁmld&cﬁz%tdl@yﬁrrﬂ@}éoxsm dﬂegla’ueid%e%%ﬁ% a3

The conbi ned feeding and cutting unit.24-described a ove may repl aced

with a nodifised fipont e Hidded pddikiich & ﬂi@m@ls 2 the HRSJMHAA! | Y
identical in construction and functien-to-the_ unit 24 and. hence is.

i dentified by tposidien effeRigmeren Ber ajporbqnvs:tmiu yomMeinlent?@ £ thef @hlde
simlar part thereof. According:io-the:enbediznent, a.guide.lever 61 has on
its one end an.Lqmggqﬁlﬂnphelqyws of coupllng elements 14' in the guide °

e

\\; channel 43 are agaln brought lnto engagement w1th the pro-
jection 47 of the rotatxng toothed wheel 46 for belng fed

10 a predetermined dlstance to the sewzng area 23. The fore-'.

com e -
.._._--

going cycle of operatlon is repeated to thereby produce the
contlnuous slide fustener strlnger chain 11 with element-

free space portlons 16 at longltudlnal Lntervals, shown in

Figure 1 and 2. - o

15 The comblned feedlng and cuttlng unit 24 descrlbed

above may be replaced wzth a modified unlt 60 shown in

Figure 10. The unlt 60 is substantlally 1dent1cal in

(- L . -

construction and functlon to the unit 24 and hence lS
identified by the same reference numerals but s1mply with.
20 "," for similar part thereof. nccording to the embodiment,
a guide lever 61 has on its one end an integral cutting
edge 62 slidable along an arcuate die surface 64 on a
stationary guide member 62 for cutting off a length of
coupling elements 14, in response to the plvotal movement
25 of the guide lever 61. |
With the method and apparatus of the present inven-
tion, the rows of coupling elements 14' fed and cut in

interengaged fushion are registant to deformation and



edge 62 slidable along an arcuate die surface 64 on a stationary guide

menber or cutting off a length of coupling elenents 14, in response to
the piv .novenent 25 of the guide |lever 61. Wth the nethod and :
appar at of the present inven- tion, the rows of coupling elenments 14 fed
“and cut in interengaged fushion are [9ﬁ;§[§nt to deformation and - 13 -
remain an uniformelenment pitch, and thHe endnost coupling el ements 14E

adj acent el enent -free_ s, it . re.fq i jo ki e lines~_
o ot 1 tchi TEREE R LRI At B e Bnd e e Bhebipg™ 11O
| ongi tudi nal,yl Elt!ﬂ'e ;@%q., j \eg"otslg : r ggulst.ot hat the
sliders caraé]bégl%otysntle‘lfgrﬁ)aﬁ] y oezlt ehlr)-?vxzfséeg%%ca??%pl I ng té.{&?ﬁeg.?sa%‘ over

the endnoste jcaid! i Gl iRIH Dyl Ahe WA B Gt ldNTnkeNS @xtt@naaa%gat us as
claimed in any claimof our co-pending patent application 10 .

8217304 ( SetiightINo.over) Ehel Ghuglingiellemetitc ronee 14s 1dngddu@dnally 14 -

Clains 1. A nmethod of manufacturing a continuous slide fastener stringer
chaién i ncl wtinegss fdee gpace @ortdons 3.6 with the result that the

sliders can be mounted émoothly on the rows of coupling
elements 14 over thé endmoSt coupling elements'14E;
We make no claim héreih to appafatus as ciaihed
in any claim of our co—pehdihg patent apblidétioﬁ
10 No. 8217304 (Serial No. 2 012 493) to wﬁich reference

is directed.



CTT—

of coupling elenents at |ongitudinal inter t he nethod conprising the

steps of: 5 (a) continuously feeding a Ii’mwlumm] s slide fastener
gtringer tapes along a first |ongitudinal c Y ;ﬂmarea oégg sew ng
machi ne; -(b) continuously driving said sew ng nachifle; S(cy inter ntly
feeding a pair of inter-engaged rows 10'4 f continuous couplin nts
al ong a second | ongitudinal path towards said sew ng area so that they cone
to be held d&lsms sewn to respective inner |ongitudinal edges of the pair
of\stringer tapes, said coupling elements while being so fed_ povi.ng in
synchroni sm wi t h 't-he A @gdrod19f mapyFegfurirer Ai EPBALNYOYB0PPLRB the
feeding of the coupling el enments towards said-semﬁng area and cutting off a
| engt h t her d@stener ?&rﬁﬁﬁﬁ6d°§é&6rdPﬁg“F&”EIaPﬁFE, PEFLABE €BKBtPsing 20
the step of continyqus mﬁ}hdgﬁmﬁn? ;g%digain og ¢Q Egguggs ghéde fast ener
stringer tadds FPHEMES FIEORMYG AredCN9 SV RPONEENTO EAS2aF d®sewi ng
machi ne. 3.metﬁgdaggﬁ5qgg§n%thgaggEggtH¢Eng a continuous slide fastener

'stringer chain including space portions 25 devoid of coupling elenents at

| ongi t gdi nal( d)ntentahtioushy #RRALARUE pARR' b$i BEAtEALoadsSeMiAg machi ne

drivabl'e to sew a pair of inter- - 15- : :
fastener stringer tapes along a first longitudinal path

to a sewing area of a sewing machiné;
% (b) continuously driving said sewing machine;
(c) intermittently feeding a pair of inter-engaged rows
10 of continuous coupling elements along a second longitudinal
path towards said sewing area so that they come to be
held on and sewn to respective innmer longitudinal edges
of the pair of stringer tapes, said coupling elements
whilé being so fed moGiné in'syﬁchfonigm'mith the tapes; -
18 and
(d) intermittently stopping the feeding of the coupling
elements towards said sewing area and cutting off a
length thereof. |
2. A method according to claim 1, further comprising
20. the step of continuous Qithdrawing said.pair of
continuous slide fastener stringer tapes from said
sewing area in synchronism with said sewing machine.
3. "An apparatus fof ménufacturing a continuous
sLide fastener stringér chain includihg space portians
25 devoid of coupling elements at longitudinal intervals,
the apparatus comprising:

(a) a sewing machine drivable to sew a pair of inter-



engaged rows of continuous coupling elenents to a pair of continuous slide

respecrmn | IRIBHERAIRUINE or o) T £ edi ng e o b 7 of &

contin sl'i dé f &stBnet stringer” tapes, in synchronismwth said sew ng
machine, to a sewing area of said sew ng machine along a _first |ongitudinal

pat h; saRdgke) rBBaNSff eBAtRhELNLt EBObLYnEeedbREnEdi BaPai pa®f i Nt erengaged
rows of “continuous coupling elenents, in 10 synchroni sm (duri ng each Rt

f eed) ofi tBn3andosewsngdenchsnenetossaifdgeewtagear edoahong a second o
| ongi tudi nal path, and for cutting off a length of coupling elenents from
sai d paspeotivet éneegadedgidwsioklcedgenwousspeuplivagyel enents each tine
the latter stops noving. 15 4, An apparatus according to claim3,
i'ncl ufbngmeeans foor coohinHavadyyfepdhosasehd Baid phir of continuous slide
fastener stringer tapes fromsaid sewing area in synchronismwth said

Bewi n§oRkdAHAES Slidepfiaghparat 85TA08BFdLAR®Ee ENaFKMBNTRALEM| nter- 20
nittentl% fee ing and cut Lng ngans co rising a ﬁheel rotatable in
synch#éhils ARhFt AE¥ANE B8R HGnabAi ReSEHANRaDF ARG Bh PRSIpEPYPABry neans for
engaging, and feedin Ld,paLr LB e ed_rgws of coupling elenents, a
pivot58?3lFSvgioﬁav?nggﬁgFogapgggFﬁébg%upggﬂéhgﬂﬁel 25 for the passage

ther ef By opglngf ra2i #nbakhittehBLGr $BUBZRY LarA phifoyp! ing el ements and
y he in a tirst position where Said engagi ng and feedi ng nmeans _
partlynReekRghgkBt Podai dfgUbAeiANB0BELouRiAgPEYOhaRLS, | exer U
fG synchronism (during each feed) with said sewing ma;hine,

to said sewing area along a sgtond longitudinal path,

and for cuffing off a length of coupling elements from

said pair of interengaged rows of continuous coupliné

elements each time the latter stops moving.
19 . 4. An appaiatus according to ciaim.S;.inéluding

means for contihuously.uithdrawing said pair of continuous

slide fastener stringer tapes from said sewing area

in'synchronism with said sewing machiné.

S. An apparatus accdrding to claim 3, said inter-

20 mittently feeding and cutting means comprising a wheel

‘rotatable in synchronism with said sewing machine and

having on its periphery means for engaging and feeding

said pair of interengaged roms.of coupling elements,

a pivatable lever having a longitudinal guide channel -
25 for the passage therethrough of said pair of interengaged

rows of coupling elements and normally held in a first

position where said engaging and feeding means partly

project into said quide channel, said pivotable lever



+~ 16 - being pivotable novable fromsaid fjrst position to a secend
position where said engagi ng and feedi ng ml Hlil Ugﬂai d@e_.
‘thannel , and a novable cutter disposed bet e " area—and said

wheel and 5 ° novable transversely acrosg said second | ongitudinal path as
a result of or in response to the pivotal novenent of said pivotable |ever

toward said se¢ARdpROSLEbOB. mbvabl&Nf APPRAE AL HISF BESOI S Dt 16h i m 5,

including 10 a pair of stationary gui de nenber di sposed one on each side of
said pi votabbeskevues podibawhngheespesald vengagieg garedvised ing tiearmssage
t hrough of said pair of interengaged rows of coupling elenents, said guide

channel of sard piutotfibseitegeidexthaninal, iandla gmwartld utligth said guide

grooves while said pivotable lever is held in said first position. 7. An
appar atus acééfapagdt betvaem saidasen g adre2 cand esairkiwitpa bandd bet ween
sai d pivotabl'e | ever and one - 17 - of said stationary guide nenbers,

sai d pivotal MPEFRLENETRRFVEEFET HNRCHRFY FH L RRRRMENMORG AN novabl e

cutter. 8. A BRPELALUREGER"FN9r £n Sl Mdse SA %% 1 votal

movement of said pivotable lever toward said second

position,

A
]

C

6. An apparatus according to claim S5, including
10 a pair of stationary guide member disposed one on each
side of said pivotable lever and having respective
guide grooves for the passage through of said pair of
interengaged rows of coupling elements, said guide |
channel of said pivotable lever extending in alignment
15 with 'said guide gréuues while-said piuéfablé lever is
held in said first position.
7. An apparatus according to claim B, said movable

cutter being located between said pivotable lever and one



stationary guide neneper havimg a die surface extending transversely across f
sai d second I , said novable cutter sliding over said die g
surfac wa E'ﬂmmﬁ ﬂvot al novenent of said novable |ever, toward '
said s ppara& s_according to claim®6, said novable
cutter elng |ntegral wi th one end of said pivotable | ever one of said

stationary gui de nenbers having a die surface extending transversely across
sai d second | ongitudinal path, said novable cutter sliding over said die ~™

surfacegkn 5?&%%&59&96 watabmewerrearalefpéabéa&m!ablae- lever toward
sai d secona position. %n appar at us accordlng toclaim9, said die .

SurfaCGhS%iﬁEdb89t§EﬁHaESHM 2RI BAgapanEndU/d@nIE89¥eMbUapaEd Oone stationary
gui de nmenber. . An apparatus according to claimb5, including nmeans for

actuati pgtgard plvotable | ever to pivotally nove between said first and
second positions. 12. An apparatus according to claim1l, said actua- ting
means conpri sBag Ansappapedusoeneorddngotsacdapinvdt abkédl emer. 13. An
apparatus according to claimb5, said engag- ing and feedi ng neans
conpri sehgtaonbeysgudde memeberphevipgcei dhs puofecei Aytenddngpaces between
e e aneverbaly atrogs’ssald seoond longitudinad pach, saig P !N
movable cutter sliding over said die surface in responsé
to the pivotal movement of said hovable'lever toward said '\Qj
second position.

9. An apparatus according to claim 6, said movable
cutter being integral with one end of said pivotable laer;
one of said stationary guide members Having a die surface
gxtending transversely across said second 10ng1tud1nal
path, said movable cutter sliding over sald dle surfacs 1n"
response to the pivotal movement of said movable lever
toward said second position.

10 An apparatus according to clalm 9, said die
surfacé extending arcuately across said guide groovs 1n'
said one stationary guide member.

11. An apparatus according to claim 5, including
means for actuating said pivotable lever to pivotally
move between said first and second positions. .

12, An apparatus according to claim 11, said actua-
ting means comprising a solenoid connected to said
‘pivotable lever.

13. An apparatus according to claim 5, said engag-
ing and feeding means comprising at least one row of pro-
jectibns projecting into spaces bétween every adjacent 

pair of coupling elements of sach said row of coupling elements.




