2165303 METHOD OF MANUFACTURI NG SEPARABLE SLI DE FASTENERS The present -
1nvehL|on relates to a nmethod of producing separable slide fasteners from
an ebengate sl'ide fastener chain, and nore particularly to a nethod of

fini shiing separable slide fasteners so as to be 5 produced either

i ndividually or as an el ongate product conposed of such separable slide
fasteners joined end to end. Generally, there are known three nethods of
manuf act uri ng separabl e slide fasteners froma i% eé ate slide fastener
chain. One of the known nethods is disclosed-&% 5 %%?ent No. 3,081, 462.
According to the disclosed nethod, the separable slide fasteners are
produced as an el ongate. joined product for allowing themto be sequentially
sewn to garnments 15 highly efficiently. More specifically, slits are
forned at elenent-free portions in an elongate slide fastener chain, and
insertion pins, box pins, sliders, and boxes are manually attached to the
chain through the slits. -2- The other two nmethods are directed to the
fabrication of separable slide fasteners as’individual

-] -
METHOD OF MANUFACTURING
SEPARABLE SLIDE FASTENERS

W, The present invention relates to a method_of.
producing separable slide fasteners from an elongate'
slide fastener chain, and more particularly to a method
of finishing separable slide fasteners so as to be

5 produced elther individually or as an elongate product
composed of such separable slide fasteners Jo;ned end
to end.

Generally, there are known three methods qf
- manufacturing separable slide'faéteners from an

10 elongate slide fastener chain. One of the known
methods is disclosed in U.S. Patent No. 3,081;462.
According to the disclosed method, the separable slide
fasteners are produced as an elongate joined product
for allowing them to be sequentially sewn to garmenté

15 hiéhly efficiently._ More specifically, sliﬁs are
formed at element-free portions in an'elongatg slide
fastener chain, and insertion pins, box pins,\sliders,
and boxes are manually attached to the chain through

the slits.



product units. According to one nethod which is shown in Japanese Patent
- Publication No. 49-44243, a slider 5 and a box integral with a box pin are
"attached to one of a pair of separate slide fastener stringers -through the:
1 eading end thereof, whereas an insertion pin‘is attached to the other o/
'slide fastener strlnger at the leading end thereof. Thereafter, thé slide
fastener 10 stringers are cut off to prescribed | engths, which are then
- manual |y conbined into a separable.slide fastener. Japanese Patent
Publ'i cati on No. 58-50721 reveaks2thke other nmethod in which insertion and
box pins are attached to the | eading ends of two slide fastener 15
stringers, and Bhalotleeri swohme&tiedsowee tdigextttddigey stt® i nt er engage sone
coupling elenents. Wth the insertion and box pins aligned with each other,
a box i stdbrieak borrof heepansbind sfliided fiastenetmrapi indimidealter, the
slide fastener stringers are severed 20 into a unit fastener product. The
convent iptRducietweitsor AEEAUELAG 40 ENSn@atQd etidl |9iskowWBepar abl e
slide fasteners is primaril erformed nmanual |y, and hence, the manufac-
Tured schriARanese deatasteRubs Lens Lap N ST H A B SELAATqual | ty. The
manual progess i s poor in_effi g % In the two net'%ﬂs of nmanufacturing
eRe PO
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of a pair of separate slide fastener stringers through
the leading end thereof, whereas an insertion pin is

attached to the other slide fastener stringer at the

leading end thereof. Thereafter, the slide fastener
10 stringers are cut off to prescribed lengths, which are
then manually combined into a separable slide fastener.

Japanese Patent Publication No. 58-50721 reveals the

4
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otﬁer method in which insertion and box pins are
attached to the leading ends of two slide fastener
15 stringers, and a slider is threaded over the gtxingers
to interengage some COupling'elemenﬁs. .With.the..
insertion and box pins aligned with each other, a box
_is fitted over the pins”and.fixed to the box pin.
Thereafter} the slide fastener stringers are severed -
20 into a unit faétener-pfoduct.
| The coneentioﬁal method for producing an
elongate piéce of-joined separable slide fasteners is
primarily performed manually, and hence the manufac-.
tured separable slide fasteners are apt to be irregular
25 in.quality. The manﬁal process is poor in efficiency.
In the two methods 6f'manufacturing individual

separable slide fastener sliders, the box and insertion’



-3<-pins cannot be attached properly ifthe severed | eading ends of the
slide fastener stringers are inproperly shaped or otherw se deforned. These
t we_net hods have been unsatisfactory insthe mass-production of uniform
separabl e, slide fasteners. 5 According to a first aspect of the
present invention there is provided a nethod of manufacturing separable

slide fastepsiss chrtd 8B £tapBEad Hropéds iﬁﬁ{ee:%,@ﬁeﬁﬁiah.@adiﬂgpgﬁﬁdoﬁf a pair of

slide fastener stringers having rows of coupling elenents alternating with

_respective, tHalisladd fae 0eHdrOBLE iHees &8 MhpfdHRe 1P MHaped o Bvhedisbst anti al |y
U- shaped- 10 recesses defined in inner edges thereof, said nethod

conpri si ng déRorse@ps Tabse (tap heddishavai Best] 0nRgatieratidle fmshener chain
under tension along a longitudinal path; (b) separating said slide fastener
stringers fmass-pagductibrergf U8iform separabld glidatflaatémerg.an i nsertion pin

|l aterally to the inner edges of a said elenent-free portion of one said
stringer; (d) att chsisonding boxa fiimst aspeat |of tbe tresemhdnvenkgenof a sai d
mutual |y confronting el ement-free portion of the other said stringer; 20
“(e) threadthfFests dPreridad monetiiod ofdrepufattvoingisepatdtde slisel Sustenkery
aligned with each other through a slider until certain coupling el enents of
the slide fEAmeARrelopppirySlidefastenarr ehgiiycsampansd of 2 aein@fi Abide box to
sai d box pi Accordi ng to a second aspect of the present

. .25 . ! : <
i nvention t{I?eﬁtE”‘F’é s&FbW?fédh%‘”ﬂQt FRtF Of FRmIEBR (UPPAEa L FREMALEM separ abl e
slide fast Qg Sebh @Rl h ALAYIA Gt GafAR FR0 LG0T 1 £3ROSSLi Ny B crepeo

L 10 recesses defined in inner edges thereof, said method comprising the steps of :

(a) feeding said elongate slide fastener chain under
tension along a lbngiiudinal paths;

(b) separating said slide fastener stringers from each
others

15 () attaching an insertion pin laterally to the inner
edges of a said element-free portion. of one said stringer;

(d) .attaching a box pin laterally to.the inner edge of
a said_mutually confronting element-free portion of the ather said
_stringef;

20 (e) threading said inseffion pin and said box pin which
are laterally aligned with each other through a slider until
certain coupling elemenfs of.tﬁe slide fastener stringers are

. interengaged; and
(f) attaching a box to said box pin.

25 According to a second aspect of the presént invgntion there
is provided a method cfnaanufacturing a chain of separable slides
fasteners from an elongate.slide fastener chain cbmposed of a
pair of slide fastener stringers haQiné pairs of initially

interengaged rows of coupling elements altermating with pairs ofJ



pair of slide fastener stringers having pairs of initially interengaged
rows of coupling elenents alternating with pairs of -4- elenent-free

- po ons havi ng substantially U shaped recesses defined in inner edges ‘:/

t hNggfof , said nethod conprising the sieps of separating the initially
I nt erengaged rows of coupling elenents at a first station, applying an
I nsertion-pin and a box-pin to 5 one end of each pair of rows of

- coupl i ng el gnmphe-feedpsaend Halahd Gubsditaehi pa-anspddieecdsregach pair of
rows of coupling elenents at a third station, and inserting the

i nsertion- pigriasd irhenhax efbds ahetdur e 88ideeash cpaprisifhigr s seépoupl i ng
el enments into a box and fixing the box-pin and box together at a fourth 10
station, thef ckparatieqnihef éditimlipeirtierstgagkdt Taws, of emopdisd aiementst hi rd
station and fourth station in that sequence so that the chain extends

unbr oken f ramat Aigr€ti statisnat 2ppriyiog tame insantihn<iat aogth.a box+minbéd i eved
‘possi bl e by neans of the present invention to provide a nethod of

manuf ad ur i ong sepafagpeh slaineoft aovemdr soum ing elaments \@tag |OoREr i ndi vi dual
~product units or as an el ongate product conposed of such separable slide
fasteners tH@tigne FLERFHENGARLIGRENP eFHe A2AT Rt itoMS ATl FoWRli@8scri bed by

way of exanple with reference tqQ the acc¢co nyi draw ngs, wherein:- 20
Figure 1 is lfmFPﬁﬁﬁén?aﬁvral %\F?R}PBW OW%%P%%%nHEerF OVeh vari ous
separabl e slife.fastener Rarls Ane euscesslively BLLashed baan.plrnest o

slide fast¢€

into a box and fixihg the'box-pin and box tbgether at a fourth
10 étation, the chaiﬁ being fed to the Fifst.sﬁétion, secoﬁd station,
third station énd fourth station in tHat seduence so thaf the
chain extends unbroken from the First Station.to thé fourth station.
It is believéd possible by means of the present invention'_
to provide a method of manufacturing separable slide fasteners
15 uniformly as either individual'product units or as an elongate
product composed of such separable slide Fésteners that are joined
end to end.

The invention will be described by way of example with

reference to the accompanying drawings, wherein:- S—J

20 Figure 1 is a fragmentary plan Viéw showing'the manner
in which various separabié slide Fastene:.parts é;e.successiuély
attached to an elongate slide fastemer chain in a methad 6?
automatically finishing separable slide fasteners in accordance
with the present inventions |

25 - Figure 1A is.a side elevational view of'a'élide fastener
stringer which is twisted through-an angle of 90°§:

Figure 2 is a plan view of a.sépafable slide Fasteher

of a unit léngth;



automatically finishing separable slide fasteners in accordance with the

present invention; 25 Figure 1A is a side elevational view of a
sli; astener stringer which is twi sted through an angle of 900; Figure 2
IS an, view of a separable slide fastgepner of a unit |ength; - 5-

Figure 3 is a schematic side €levational view of a systemfor carrying out
an automatic finishing nethod in accordance with the present invention;
Figure 4 is a perspeigurdes ised dohbHsticabise eQbvdtiongBviel & a systeshi ch an
insertion pinis attached to a slide fastener stringer; Figure 5is a
perspective §brewasholighgut e avtvmatid Ifinbstiimgamstitodein @ardorddmer pin are
attached to 6 slide fastener stringers; Figure 6 is a side el evational
vi ew show nguitre tharmpresentn inkerctioas| ocki ng prong. is fornmed on a box; Figure
7 is a fragnentary perspective view of 5 the slide fastener stringers as
they are gripped arfdiguekeadedanerbpectivel viausilsjoeti @ pE ther magniasnt ary
perspective view of

in which an insertion pin is attached to a slide fastener stringer;

Figure 5 is a perspective view showing the manner in

~ which a slider and a box pin are attached to



the slide fastener stringers as they are advanced by a pusher; and 10

Figure 9 is a perspective view of an elongate piece of joined separable _
‘slide fasteners which is supplied froma roll and sewn to a gdrnent. As " ,~
shown in Figure 1, an elongate slide fastener chaiin 10 to be finished int3(
separabl e slide fasteners 15 according to a nethod of the present invention

I s conposed of a pair of slide fastener stringers 11, 11 having o
i nternmeshing rows of coupling elenepts 12 alternating with mtually
confronting el ement-free portions 13. Each of tie elenent-free portions 13

~is reinforceq jWe! Fatdhestddf ERGE8sVED such as a ribbon-like fabric |ined
with an adhesive layer or a filmof synthetic resin. The slide fastener

stringers 11, 11 havignaubss abd i &l $¥d&- ebepad ibaedssdewskidwing ldndef i ned
respectively centrally in the element-free portions 13 and opening 25 at

i nner confr eanneg ddgaedhindh tdelotkilngf psbrged ssifioirmget orlla Hdx; Figure 3
shows a system for automatically -7- finishing separable slide
fasteners. The sy$ftigmmerkris |y frna¢mertanypperspedtcdatervildy af sl i der
attachment device 16, and a box applicator 17 for automatically
- manuf act gri theasldidenFasteneniustringers as they are gripped and
released by feed rollers;
Figure 8 is a fragmentary perspective view of
the slide fastener stringers as they are advanced by a
pusher; and.
10 Figure 9 is a perspective view of an elongate
piece of joined separable slide fasteners which is
supplied from a roll and sewn to a garment.
As—;hown in Figure 1, an elongate slide fastener
chain 10 to be finished into separable slide fasteners
15 according to a method of the present invention is
composed of a pair of slide fastener stringers 11, 11
having intérmeShing-rows of, coupling elements 12
alterrating uith miually confronting element-fres portions 13, Each of the s
element-free portions 13 is reinforced with a
20 stiffening web such .as a ribbon-like fabric lined with
an adhesive layer or a film of synthetic resiﬁ; The
slide fastener stringers 11, 11 have substantially
U-shaped recesses or slots 14 defined respectively
centrally in the element-free portions 13 and opening
25 at inner confrdnting edges of the slide fastener

stringers 11, 11l.

Figure 3 shows a system for automatically



5 conposed of joined separable slide fasteners. The system al so has a-
cutte 8 for cutting off the elongate product into a plurality of
sépaségte slide fasteners of individual |engths. Mre specifically, the
sl i de
a separation-roller 19 into the slide fastener stringers 11, 11 which are’
then tensioned by a tensioning roller 20. The tensioned slide fastener
stringers 11 are independently tw sted through an angle of 900 by guide 15
rollers 21, 22 into vertical posrtifons so that the rows of coupling

el ements 12 are directed downwardly, and are guided into the pin applicator

15. As shdnishimgseparable plideppaptansrsis Ahe &ysteSertion-pi n hol der
23 vertically novably di sposed bel ow one of the 20 slide fastener stringers
11 for holSBHRF LY nGkUdRS R PR 2BBLLRREAGN LR f Be§LdM®Ce 25. When one of

at an ot T AHASGSOS 45 B Fort 790 abodex: RRPLACBEPFoR Tptihol der 23, the
e oo Blnitad S BAETER, Btofgibe) BERRuSALIE 20 and the
ggfgststgtehg%g.‘sr@&ggggér ﬁdﬂ?éd d5aPinle £1146 Eihbﬂ‘én&%t.e”%es”' nger 11
system also has a cutter 18 for cutting off the
eiongate produgt into a plurality of separable slide
R fasteners of individual lengths. |
More specifically, the slide fastener chain 10
10 supplied from a roll (not shown) is separated by a
separation roller 19 intoc the slide fastener stringers
11, 11 which are then tensioned by a tensioning roller
20. The ;;nsioned slide fastener stringers 1l are
independently twisted through an angle of 90° by guide
15 rollers 21, 22 into vertical positions so that the rows
of coupling elements 12 are directed downwardly,_and-
are guided into the pin applicator 15. As shown in
Figure 4, the pin applicator 15 has an insertion-pin
hblder 23 vertically movably disposed below one of_the
20 slide fastener stringers 11 for holding an insertion
pin 24 fed through a feed chute 25. When one of the.
élement-free portions 13 on said Sne slide fastener
stringer 1l arrives at an attachment position directly
above the insertion-pin holder.23, the slide fastenek
25 stringer 11 is gripped by a stringer grippgr'zs and the
insertion-pin holder 23 ié-elevated toward the dot-and-

dash-line position near the inner longitudinal edge of .

stener chain 10 10 supplied froma roll (not shown) is separated by




portion 13. The insertion pin 24 held by the insertion-pin holder 23 is
fit transversely over the inner edge of the elenent-free portion 13.and
cIi&ZﬁEd 5 thereon by the insertion-pin holder 23. The attached insertiom_
pin® is substantially aligned with the row of coupling elenments 12 and
has one end 24a projecting slightly into the recess 14 as shown in Fi dgure’
1A. The pin applicator 15 al so has a box-pin holder which is of 10 the -
sane structure as that of the insertion-pin holder.23. The box-pin hol der
i s disposed bel ow the other slide 8astener stringer 11 for hol ding a box

pin 27 (Figure 1) szggéied down anot her feed chute. The box pin 27 is
attached twhe tel ddentastenes pbringaridlopcrosshdha bemgntrfrest ener
stringer 11 in the same_manner as,the insertion pin 24. The insertion pins
24 and t h@BHAP nk3 27 The LREPEFOPR BiBcE4shedid) byt tthtdhed to the
respective el ement-free &o&%ioni 13 of..the elongate slide fastener chain

Refes023

10. Si nce 4AREXHHAL R LRt A .tFFn§éF§ef1Fr %ﬁ%¥§%§%ﬂ?ﬁﬁﬁj t he
Bccur at el BT A9 aERP AP FORPBTRECE) BRERLA A g I Eed Al er the
fastendr | hidhesth S H0F PoEebLTof olh, HEYBSR 2R DANE FetIhE 120k (o
~their horizontdl; BPILA 008 PY QULEEahR1LELS 23igHL¥ wildlf the row
of coupling elements 12 and has one end 24a projecting
slightly into the recéss 14 as shown:in Figure 1A. The
'pin applicator 15 also has a box-pin holder which is of
10 the same structure as that of the insertion-pin holder
23. The box-pin holder is disposed beloﬁ the other
slide fagzgner'stringer 11 for hoiding a box pin 27
(Figure l; supplied aown another feed chute. The box
pin 27 is attached to the element~free portion 13 of
15 the other slide fastener stringer 11 in the same manner
as the insertion pin 24. The inseftion pins 24 and the
box pins 27 are therefore successively attached to the
respective element-~free portions 13 of the elongate
slide fastener chain 10. Since the slide fastener
20 stfingers ll,'ll are tensioned by the tensioning roller
20, the insertion pins 24 and the box pins 27 can .
accurately be applied laterally to the element-free
portions 13. _
After the insertion pin 24 and the box pin 27
25 have been applied, the slide fastener stringéfs 11 are

guided by guide rollers 28 and turned back to their

horizontal positions by;guide rollers 29. Then, the



-9- slide fastener stringers 11 are tensioned by a tensioning roller 30 and

del imgeed into the slider attachnent device 16. As illustrated in Figure 5,
t he ‘gl Qer attachnment device 16 has a slider holder 31 5 vertically novably
di spo bel ow the path of slide fastener stringers 11, 11 for supporting a

slider 32 thereon. Wen the elenment-free portions 13 with the insertion and
box pins 24, 27 attached thereto reach a slider attachnment position

i mmedi atel y above the slider 10 holder 31, the slider holder 31 is noved
~upwardly toward the doe-and-dash=|8ne position for positioning the slider
32 between the elenent-free portions 13, 13 of the slide fastener stringers
11, 11. T idewfagtennp|shgirgenentl apeotengéospRddYf dst ener stringers 15
11, 11 are guided al ong the grooves defined_in a guide plate (not shown) to

thread théanianinh ekl eox3 di #ad el overadt 1ake FAPefdilAPTal i gned with
cach other A ERlloN 5 coupl 1o el EIEILS, d2hnLS e Yosharey oulde
CLSTEMS B0 AR IeE 6ol paagie At gbge e L on 0
o TNk, R RAREPBHGSE Mok O etk 1 Tt (e <o
flex to dighetleddie deisidd: A BNY PPXEH NSugflor€1n§MROEN Y ekNBY the

thereon. When the element-free portions 13 with the
:\J; insertion and box pins 24, 27 attached thereto reach a

slider attachment position immediately above the slider

10 holder 31, the slider holder 31 is moved upwardly

toward the doe-and-dash-line position for positioning

the slider 32 between the element-free portions_l3, 13

of the slide fastener stringers 11, 1l1l. The rows of
coupling elements 12 of the slide fastener,stfingers

15 11, il are guided aiong the grooves defined in a'guide
plate (not shgwn) to thread the insertion and box pins
24, 27 that are laterally aligned with each other and
following coupling elements 12 into the Y-shaped guiae
channel in the slider 32 through its throats until some

20 ccupliﬁg elements 12 are interengaged. When the
leading ends of the_ihsertion and box pins 24, 27 enter
;he slider 32, the U-shaped recesses 14 prevent the
element~-free portions"13-froﬁ being caught in the
slider 32. At the same time, the U-shaped recesses 14

- 25 allow the element~free portions 13 to flex to direct

the insertion and box pins 24, 27 smoothly into the

Y-shaped guide channel in the slider 32. Accordingly,




“Y-'shaped gui de channel in the slider 32. Accordingly, -10 - the pins 24,
27 can snmoothly and easily be inserted into the slider 32. Thereafter, the
" sl t 32 is released fromthe slider holder 31. Therefore, the slider 327,
- ca en be fed with the slide fastener 5 stringers 11. The slide fastené?f
stringers 11 are thereafter fed to the box attachnent device 17. As : '
illustrated in Figure 5, the box attachment device 17 has a box hol der 33
vertically novably di sposed bel ow the path of slide 10 fastener stringers
- 11, 11 for supporting a box 34gtHhereon. Upon arrival of the elenment-free
portions 13 with the insertion and box pins 24, 27 attached thereto at a
box atheacprimst 2dosi27 oran rsrehthlyyvandooasihy bex iRskeg&ed3, the box hol der
33 is nmoved upwardly toward 15 the dot-and-dash-1ine position for
posi t iofionghenslisie 3B et RS eHELQF enbhie- FLadeFosi dfs 13, 13 of the
slide fastener stringers 11, 11. As the slide fastener stringers 11, 11 are
fed, rederssdi fFashdherskider heldern3ing TBRTBERES24t087 are inserted

into the box 20 34, -at ich time, the_inserti.on_and box pins 24, 27 are
| ot o Sigen AnatviteRd TiharLtehe "SRl £8Pt abl e punch 35
dispo%gg.abov% HH? path of the stringers 11 substantially in vertical

e
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The élide fastener stringers 11 are thereafter

fed to the box attachment device 17. As illustrated in

Figure 5, the box attachment device 17 has a box holder }\)

33 vertically movably disposed below the path of slide L ;
10 fastener stringers 11, 11 for supporting a box 34 . '

thereon. .Upon arrival of the elementffree portions 13

with the ifsertibn and box pins 24, 27 attached thereto : g

at a box attachment éosition immediately above the box
holder 33, the box holder 33 is moved upwardly toward
.15 the dot-and-dash-line position for positioning thé box
34 between the element-free portions 13, 13 of the
slide fastener stfingefs-ll, 11;' As the slide fastener
stringers'1ll, 11 are fed, tﬂe leading ends of the. |
insertion and box pins 24, 27 are insérted into the box _
20 34, at which time the insertion and box pins 24, 27 are
laterally aligned with each other. . Then, a ve:tically
movable punch 35'disposed above the path of the
stringers 11 sﬁbstantiélly in vertical alignment with_..
the box holder 33 is moved downwardly to engage thé box
25 34. The punch 35 is lowered until a locking prong 36 .
is formed thereby on the box 34 and forced into biting

engagement with the box pin 27, as shown in Figure 6.



"the box holder 33 is noved downwardly to engage the box 25 34. The punch 35
ISt ed until .a locking prong 36 is fornmed thereby on the box 34 and
foroggzgnto biting engagenent with the box pin 27, -as shown in Figure 6.
The bOX 34 is now firmy anchored on the box pin 27. The recesses 14
prevent the elenent-free portions 13 from being entangled into the box 34
as it is secured to the box pin 27. 5 The slide fastener stringers
11, 11 are then fed via guide rolhgrs 37 and a tensioning roller 38 into
the cutter 18 which severs the Slitdefastener stringers 11, 11 along a line

[ : .th I - f ' 13., Th 18
Cequired 10 B6% K8 ¢ PndoBi FLERYcPBRDSEE% I NS A @ A1 Thgers 11, 11
' I | ] . ' f . . tt 18
be. i sporien tatrEpe S RTPEREeRL e BTRRSl e I AT Y Do desi o

As shown g i th utt.er incls cutter die
40 and anffubpnge}?éjj(::u tge?eﬁﬁgggdﬁﬁﬁgl Ehgugét&a%?igl%lcf%?ﬁssvgsrét I ca daI I gnnment

-with eachc®téies , bdfepippey. cutter bl ade 41 being vertically novable t owar d
and away fromthe [ower cutter die 40. The cutter 18 al so has a pusher 42

di sposed upstrearnefsPldet hestener suttiagesse 140 and dhe wnperesytter bl ade
41 along the path of the slide fastener stringers 11, 11.
via guide rollers 37 and a tensioning roller 38 into
the cutter 18 which severs the slide fastener stringers
N 11, 11 along a line 39 (Figure 1) across the element-
free portions 13. The cutter 18 is required for
10 cutting off the elongate slide fastener stringers 11,

11 into a plurality of separable slide fasteners.

However, the cutter 18 may be dispensed with if an

elongate separable slide fastener is to be desired.
As shown in Figures 7 and 8, the cutter 18
15 includes a lower cutter die 40 and an upper cutter
blade 41 held substantially in vertical alignment Qith
each other, the upper cutter blade 41 being vertically
movable toward and away from the lower cutter die 40.
The cutter 18 also has a pusher 42 disposed upstream of
20 the lower cutter die 4b and the upper cutté: blade 41
along the path of the slide fasteﬂer stringers 11, 11.
The pusher. 42 is movable along the path of the slide
fastener stringers 11, 11 for pushing the box 34 beyond
the lower cutter die 40 and the upper qutter blade 41.
25 Downstream of the lower cutter die 40 and the upper
| cutter blade 41, there is positioned a pair_of ﬁpper

and lower feed rollers 43, 44, the upper feed roller 43




The pusher 42 is novable along the path of the slide fastener stfingers 11,

11 f pmgpushing the box 34 beyond the [ower cutter die 40 and the upper _ )
cuttg:)ﬁbade 41. 25 Downstream of the lower cutter die 40 and the upper :yJ
cutt bl ade 41, there is positioned a pair of upper and lower feed rollers

43, 44, the upper feed roller 43. * - 12 - being novable toward and away
fromthe lower feed roller 44. Wen the elenent-free portions 13 reach a.
cuttlng position between the lower cutter die 40 and the upper cutter bl ade
41, the upper feed roller 43 is 5-mbded upwardly away fromthe | ower feed
roIIer 44 to release the slide fastener stringers 11, 11. The slide

f ast ener sthanxwgernpmqblqltwmlmom@t@ﬁ@ﬁdfaﬁm tde desmeroffadti r

-l ongi tudi nal tension. Then, the ug cutter blade 41 is | owered to sever
the el ementil@r ff+ i Jfrenothe ze ‘P’Bﬂ@tf‘ﬁﬁe?t Pergiens A8 Feash the | over

Ei;hfé g'e l“:’ o e Sl o et B ig%éﬁi'p'uiéér?%%?odfgﬁirZQSWBy' ”d
43 4

151 0" nove e S0 O | HEATactbnoFrS: HERGE: FeBE AR AT 19 Teod

oLl ers 43l tahwgs@m;gaﬁ%ﬁn&&ﬁ cghyb 1031 08 LASLRAT, st gers 1L 1

down thé e next elenent-free portions 13 arrive
release the slidé fastener stringers 11, 1ll.. The slide

fastener stfingers 11, ‘11 are now stopped and relieved
of their longitudinal tension. Then, the upper cutter
blade 41 is lowered to sever the element-free portions

10 13 along the.straight'line'39 on the lower cutter die
40, thereby proaucing a separable slide fastener 45 as
shown in Flgure 2. The produced separable sllde
fastener 45 is then dlscharged by the feed rollers 43,
44 coactlng with each other. The pusher 42 is actuated -

15 to move the followiné slide fastener stringers 11, 11
towafd thé_féed rollers 43, 44, which engage and feed
fhe slide fastener stringers 11, 11 down the path
thereof until the next element-free portions 13 arrive
at the cﬁttithPOSition. ' |

20 ' Where the cutter 18 is employed, a succession of
independent ééparable'slide_fasteners 45 (Figure 2) can
be produced. Where the cutter 18 is dispensed witﬁ, an
elongate prodﬁét 46 (Figure 9) of jbined separable
slide fasteners can be manufactured. The elongate

25 produdﬁ 46 may be wound around a bobbin 47 and put on
the harket..'The'ﬁurchaser who bought the elongate

product 46 can sew it successively'to garment fabrics -



at the cutting position. 20 _ Where the cutter 18 is enployed, a
successi on of independent separable slide fasteners 45 (Figure 2) can be
pr o jcyd. Where ‘the cutter ‘18 is dispengsgd with, an el ongate product 46
(Fi 9) of joined separable slide Faigehers can be manufactured. The
el-ongate 25 product 46 may be wound around a bobbin 47 and put on the

market . The purghasgr. o boagc%ne ﬁ%e%ﬁ D9RL o) WS A0 PR ReILT

succeSS|ver 0 gar nen seW ng mac

and then cut PP:LJUﬁtchPa 1H¥E Px"d?g edaghf}%é QQHt%]%QLer?e%B% Hengid de

fasteners wh ave a ready een stlt to ar ment rlcs 48.

Al ternativel auﬁretata? (PN tenBE OlH he A%@rﬁ'@r}(t benfits aéf 'A’thrr?aé%éN ed nunber

5 or length of separable slide fasteners upon custoner’ emand at a

retail storegnd @Qoﬁéz&@gﬁi&iufzasdsaﬁﬁ? By edtcdf FAon@s a\BeEide8Mndmber bobbi n 37
can be nore easily 1nventoried in factories and retail stores than the

i ndi vi dull sepdeabtie ofl searbbbd aneos .fadtedertshep®t casgRigens ¥nahdhe present

i nvention, the various 10 separabl e slide fastener parts such as
*insertion pials,a bekaili atgresl | e elosgatebfastenenrpradocly &#bedy Woenat t ached to
slide fastener stringers. The nethod of the invention can easily be

.aut onat ed asora tpeobadnod? saodes shve esséps invenfmrdddcimdactprékengat e
product of joined separable slide fasteners. 15 - The separation
rol ler 19, térd gehadppgteras éhan 3het ndiyiderdr separebheesiiiddcfastenass.and t he

box attachment device 17
With the arrangement of the present invention, the various

U 10 .separable slide fastener parts such as insertion plns, box pins,
sliders, and boxes can accurately be attached to sllde fastener
stringers. The method of the invention can easily be automated
as a process of successive steps for producing an elongate product
of joined separable slide Fasteners.

15 _ The separation roller 19, the pln appILCator 15, the _
.slider attachment device 16 and the box attachment device 17
respectiuely form a First.station, a second station, a third
station and a fourth station.in that seqﬁence, the chain extending'
unbroken from the first station to the Fourth station and to

20 the.cutter 18 (except of coufse at.the beginning and ecd of the

-chain).



-_nethod

respectively for | . station, a second station, a third station and a
fourt fon.in that sequence, the chain extendlng unbr oken fromthe

first s m““murth station and to 20 the cutter 18 '(extept of x.f
- cours m“ and end of the chain). - 14 - CLAIMS: - 1., A 7
‘ﬁh act dri ng separabl e slide fasteners froman el ongate sl'i de

- fastener chain conposed of a pair of slide fastener stringers having rows
-of coupling elenents alternating w+hl& espective, nutually confronting
el enment-free portions having substantially U shaped recesses defined in
i nner edges durameof, said nmethod conprising the steps of: (a) feeding said
el ongate slide Tastener chain 10 under tension along a Iongltudlnal pat h;
(b) separating sai dls| dd@ethode s @ﬁﬁuﬁﬁﬁﬁ%r¥F6nﬁéaéﬁaétﬁeﬁ'Hﬁﬁ attaching
an insertion pin laterally to the inner ed of a said elenent-free portion
of one said £astagers fgzom an el°q&5t%u§%éﬁ%nﬁaﬁtﬁﬂﬁrpFHQHReralIy to the

I nner edge of a said mutually c rqontj ng. el enent - f ortion of the other
sai d stringefompasednpPEad ﬁ?%ﬁm&g éi&#?l ?ﬁb?ﬂeﬁnﬁ §éP§ Vit i ch are

| ateral ly allgned wi th each other throu_qh
_ f coupling elements al nxpaine,mdnﬂlycufnnbngehmaﬂ:ﬁme

5 'portions having'substantially U-shaped recesses defined

in inner edges thereof, said method comprising the

steps of:
(a) feeding said eiongaﬁe slide fastener chain
10 under tension along a longitudinal path;
| - (b) separating said slidelfaétener.stringers
from each other; | | |
(c) attaching an insertion pin léterally to the
inner edge of 'a said element-free portion of one said stringer;
15 td) attaching a b¢# pin laterally ﬁo thé inner
edge of a said mutually confronting element-freé portion of.thé.
other said stringer; | | | |
te;.ﬁhreading said inseﬁtion pin'and_said box | -\

piﬁ which are lateraliy aligned with each other through
20 a slider until certain coupling elements of the slide
fastener stringers are interengaged; and
(£) attaching a box to said box.pin.
2. A method according to claim 1, inéluding the
step of repeating said steps through to produce an
25 elongate product of joined separable slide fasteners.
3. A method according to claim 2, including the

step of cutting off said elongate product into a



20 a - slider until certain coupling elenents of the slide fastener

stringers are interengaged; and (f) attaching a bo ' thn. 2. A
met'hd® according to claim1, including the step ofmmmmqgnﬂmmgt eps
e [

thrggl to produce an 25 el ongate produgg of joi ned* sepana

sl

fasteners. 3. A nethod according to claim2, including the step of cutting
off said elongate product into a plurality of individual separable slide
fasteners. 4, AaTBENH BEAYE A sk@arebabihdewhaiteherd.ne | eading ends of
said insertion and box pins are inserted into said box before the box.is
attached to said bax phMmethod according tb.claAmne}) hedreicc eheilegdimg cl ai m 1,
wherein said slide fastener stringers are tw sted through an angl e of

subst anti al | gnd=bf]sdia Sededtiom@ntumbxnainpark iMdberéed dindoi sesier bixon and box
pins are attached to said inner edges of the elenent-free portions. 6. A
met hod of nupeffioret the bgxaischbatarhefl bepaidbiox ginde 10 fasteners from an
el ongate slide fastener chain conposed of a pair of slide fastener
stringers havi ng pdl+ sAofetihaftaceorginatereladagbd wetginsatd BiPag el enents
~alternating with pairs of elenent-free Borti ons havi ng substanti al |

U-shaped r ecBasieser trhegpnsnars feistayd
‘the steps 15 ) t
el ements at 0% ilpseaist denitudupil prHy

4 y
reygby apfanadgi ¢f SEbFEMtidhr i si ng

of separating the injtial I nteren ed r of ,couplin
“Qﬁi%/r??épt}‘??ﬁggg‘?{‘ é‘ﬁgv}%bekr-’?)i n togone

end of each gﬁg gtggcgg%mgo(Q;igoiﬁﬂekngbégseangﬁg g{eﬁ%n§§¥¥ggdportions.
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6. A method of manufacturing a chain of separable slide
fasteners from an eiongate slide fastener chain composed of
a pair of slide fastener stringers having pairs of initially
interengaged rows of coupling elements alternating with pairs
of element-free portions having substantially U-shaped recesses
defined in inner edges thereof, said method comprising the steps
of separating the initially interengaged rows of coupling elements
at a Firsf staiion, applying an insertion-pin and a box-pin to
one end of each pair of rows of coupling elements at a second
station, attaching a slider to each pair of rows of coupling
elements at a third station, and inserting the inéertion-pin
and the box-pin at the end of each pairjof rows of coupling elements -
into a box and fixing the box-pin and box together at a fourth |
station, the chain being fed to the first station, second station,
third station,‘and fourth station in that sequence so that the
chain extends unbroken from the first station to the fourth station.
7. A method according fo claim 6, wherein each stringer
is twisted through an angle between the first and second stations
and untwisted again between the second and third stations.
8. A method according'to claim 6 or.7, wherein the chain

is tensioned betuween the first and second stations and between



station, attaching a slider to each pair of rows of coupling elenments at a

'thlrd Statlf the insertion-pin 20 and the box-pin at the
g each "ulﬁ "Iﬂm'mﬂﬂcoupl ing elenents into a box and fixing the- ;;‘,
n and Box®t ogetters at a fourth_sigti on, the chain being fed to the ™

flrst station, second station, third station, and fourth station in that

- sequence so that the chain extends unbr oken fromthe first station to the
fourth statiHenseddnd and third statidngr@hbosftaecenadifogrito seadion.6, wherein
~each stringer is twisted through an angle between the first and second
stations and untwSst el reghod drebvaing tbheclednohd 7and §,hihersinathons. 8. A
nmet hod .according to claim6 or 7, wherein the chain is tensioned between
the first andiseafiied teavingntheafidultdt abation is u@und aroged enhdobipdh.t hird
stations and after the fourth station. 9. A nethod according to claim®6, 7 .
or 8, wherein the10c,~hat*rtneéh%raqceaw@gtwrelaﬂmﬁtr? 8t ftsi dAliawedobnd around a
bobbi n._. 10. A nethod according to claimé®6, 7_or foll owed by 5 t he

step off seVdiE AEER BE SHETAND F'FF?)‘IWFBE%P“%Y)‘Q“&P)I?@F?@EE ﬁ&ét’%ners 11. A

met hod of r?a Ef acturing separable slide fasteners substantially as
descri bed wWid ¥ %erence to Figures 1 to 8 of the acconpanying draw ngs.

11. A method of manufapturlng_separable slide fasteners
substantially as described with reference to Figures 1 to 8 of

the accompanying drawings.




