1 METHOD AND APPARATUS FOR MANUFACTURI NG WOVEN SLI DE FASTENER, STRI'NGER Thi s
invention relates to a nethod and apparatus for manufacturing \ LiPde
fastener stringer having synthetic resin fastener elenents in the forn1of(a
continuous spiral. A believed possibility of the invention is to provide a
met hod rein the operation of weaving and securing a synthetic resin
nonof i | nt along a side edge of a fastenep tape at the same time that the
fastener tape is woven and whill e the nonofilanment .is being forned into
fastener elenents is capabl & of being inplenented at high speed without
bei ng adversely influenced by interference between nonofil anment hook neans
and a warp bunch. Another believed possibility of the inventionis to
provi de an apparatus having a S|nple mechani sm f or pract|C|ng t he foregoing
met hod. Wth the known c¥avEQP| ANB| ARBARS [TUShBORNMANE THRINGc f or egoi ng
type, a synthetic resin nDnofllanent I S mound around a mandrel by using a
rotor, or is wound around a 588 e - gt and driving the
nandrel, thereby form ng the nDnofllanent |nto a splrally ‘shaped row of
fastener elenments. During the form ng process, the nonofilanent is fed into

afell. This invention relates to a method and apparatus for

manufaélﬁring a woven slide fastener stringer having
synthetic resin fastener elements in the form of a
continuous spiral. A believed possibility of the (ﬁ
invention is to provide a method wherein the operation
of weaving and securing a syhthetic resin monofilament
along a side edge of a fastener tape at the same time
that the fastener tape is woven and while the
monofilament is being formed into fastener elements is
capable of being implemented at high speed without being
adversely inf1u§nced by interference between
monofilament hook means and a warp bunch. Adother
believed possibility of the invention is to provide an
\ "apparatus having a simple mechanism for practicing the

foregoing method.

With the known conventional method and apparatus of
the foregoing type. a synthetic resin monofilament is
wound around-a mandrel by using a rotor, or is wound
around a flexible mandrel by deforming and driving the
mandrel, thereby forming the monofilament into a
spirally shaped row of fastener elements. During the

forming process, the monofilament is fed into a fell.



2-This wel | -known arrangerent requires such elenments as a rotor, nandre

and mandrel support assenbly and, hence. is nechanically mpl-ex. The
arrangnment is therefore di sadvantageous in that adjustnert nmaintenance and
supervision are difficult to perform As disclosed in, e.g. the o
speci fication of Japanese Patent Appplication Laid-Open No. 9343/74, there
has- been proposed a nethod and apparatus for,weaving and securing a spiral
fastener elenent row on.a fastener tape while the fastener elenent rowis

thi o bel ng.per PR cebFiBRRYD EFAOERERE PRSI 8 helivdl A5
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the monofil anenist RePRaADES L ecHMYEERN! STHE ESeFadgnd i M ¢ Nendrsianer
-elements. . Wen the latch elenent 1s noved at high speed, therefore, there

is the danger taasadvantagéeusecim pivatiadjisement, vmd intsrenee vard bunch

ot her than nonofil ament undergoi ng sheddi ng notion. Reducing the size of
the hooked portfvRer¥istencare difbienbt|t9 yweffakmggi ng the warp bunch is
di sadvant ageous in that the synthetic resin nonofil anent may not be seized.
It is believed possible by neans of the present invention to provide a.

et hod and appar at ug g gl S088 £ o8 ! ! e Olpd &5E EAR1 S B Y paldde

positive seizing of
o Patent Appplication Laid-Open No. 9343/74, there has
'Q,/  , been proposed a'méthdd and apﬁaratus for weévihg and
securing é-épiral fastener element'tow on a fastener
tape while the fastener element row is férmed from a
.synfhetic fesin monofilément which ié subplied as.a
watﬁ, this being §er£6rmed without reiYing upoﬁ a rotor,
. mandrel or the like. However, with the meahs disclosed
in this laid-open épecifiéation. the hooked end portion
of a latch element travétses the warp'rows with séiiihg '
the monofilament to perfotm the movements needed to form
the fastener elements. When the latch element is moved
- - at high speed, therefore, there is the danget that the
hooked end pdrtion thereof will sna§ a warp bunch other
'than'mbnofilament'undergoing shedding motion. Reducinéw
the size of the hooked pohtion to leséen'the ﬁossibilit?
6f_snagging ;he warb bunch is disadvantageous in-tha;'

the synthetic resin monofilament may not be seized.

It is believed possibie by means of the present
" invention to provide a method and apparatus which enable .

formation of fastener elements with positive'seizing of



- into said | aopoxidipgdtbaat éiestechepent. oﬁonhehprbeentngnaentonnof a front

3 .a nonofilament and hi gh-speed novenent. wi t hout requiring a rotor, mandrel
or the like, and without giving rise to any interference with a warp bunch
~under goi ng sheddi ng notion. According to a first aspect.of the present . =
~i-nven 1 there is provided a nethod of manufacturing a slide fastener ,ﬁf

- ostrin wherein a synthetic resin nmgnofilament for formng fastener '
- elements is forned into spiral shapea fastener .el enments near a fell of a

f,fastener tape and is woven and secured to a side edge of the_fastener tape
_at. the famenofidament apd ﬂéSPeﬁ@FeFaﬂevP§e%6v8htBPthéeﬂﬁiﬁ159nches and

;Hfllllngs in erted gh th unc haracterized,b dvanci ng sald
" syntheti® P 1 WBHgFeqaﬁEnfgfm@égﬁ *a?ft EiB °Bﬁeg§vaggoflﬁﬁe%&arp bunches
fromth | r n n n hook at the -
advanceg 8b§%§e§§%%e ggtﬁg%ga?tg?gs g&%ﬁg pﬁﬁgkghiﬂﬁaﬁggﬁdlﬁgo the fell via
. said on? idg .of the warp bunches and. form ng the nonofilanment into a | oop
- shaped astener el enent, wherein said synthetic resin nonofilament is

 advanced toward said hook by a carrier having at" a distal end. thereof an
~eye through which said monofil ament is -passed, said nonofilanment .is formed

< reed which guides said warp bunches, and said
o there is prov1ded a method of manufactur1ng & slide-

'fastener strlnger whereln a synthet1c resln monofllament_.'
for formlng fastener elements 1s formed 1nto splral .:' _; ' :rlk
shaped fastener elements near a fell of a fastener ‘tape .
and is woven and secured to a s1de edge of the fastener
tape at the same tlme that the fastener tape is woven of
the;warp bunches and f1111ngs 1nserted through the warp

| bunches, characterlzed by advanclng sa1d syathetic reszn'
monofllament toward a ‘hook on one side of the warp ;_'
bunches from the other 51de thereof engaglng the
monof11ament on the hook at the advanced posltlon. and
thereafter gu1d1ng the monfllament 1nto the fell v1a
gaid one side of the warp bunches and forming the | | ;Jf
monofilament into a loop shaped fastener element, | | |
wherein.said synthetic resin monofilament is advanced

. toward said_hook by.a:carriernhavind at a distal end;
thereoftan e?e_through uhiCh'said~monofilament_is
passed, said monofilament'is formed into said loop

- shaped fastener element upon:the beating action of a.”
front reed whlch gu1des sa1d warp bunches, and saiad

' _monofllament 1s formed 1nto sa1d loop shaped fastener
element by strlklng sa1d monofllament by a form1ng plate

secured to said front reed whlle



monofilament is formed into said | oop shaped fastener elenent by striking
sai d nonofilanent by a formng plate secured to said front reed while 4
sai d_onof il ament is engaged on said hook. According to a secon pect of.
t He Present invention there is provided an apparatus for manufa ing a
slide fastener .stringer conprising a | oomequipped with a front reed for
gui ding the warp bunches and a first carried for inserting a filling,
characterized in that a swinging armhaving a hook for engaging a _
nmonofi | ament f ayaifdrmonys iflantetite i scletiganfed ion diaddokedkon one side of the
war p bunches, the sw nging range of--said sw nging arm being a region which
is at a side of the warp bunches beéetween two défined positions, nanely-a
first: position-at which the hook is situated at one side of a fell, and a
second position at AR kN Bodk siesond: 3sPegtoRtotBesPEESBRtt he warp
bunches and renpte fromthe fell, and.in that there is 2isposed on the

ot her. side of tHE'SBF®DAH é%iﬁhp§£W3dF80ﬁPaa§8€5ﬂ&uéa PFer through which
sai d synthet | Cﬁl(ea_eiﬁio%(équd %g‘_%%.dfeorfafs(yeﬁg'}g g&?ﬁ}x@%@r c%hgﬁgtigﬂ' § passed,

wherei n when the occu sal d 'seco Said~second carrier

%gféaggf’zsn;n%% %e&r?{ir&‘ﬂb%s VWi a0\E3Rnes ;%%idd f%”%&h‘iﬁﬁ”knbowaépposi ti On.
T "~ bunches and a first carrier for inserting a filling,
éharaéterized in that'a sﬁinging afm having a-hook for..'
oo | engaging a monofilament for fotming'fastener elements ié
| di#posed on_bne-side of the warp bunches, the swinging
range of_séid'swinging arm beipg a region which is at a
gside bf the warp bunches between two defined'positions. o
nam¢1y a first position at which the hobk.ié situated at
onerside'of a-fell. an@la second position at which fhe'
'hook is situated on oﬁe side of the w&rp bunéﬁes and -
remote from the féll.”and in that there is disposed on
the other side of the warp bunches in said loom a second
'cartief through which Said'3yntnetic resin monofiiament
"_L,J _ ~ for forming fastener elements is passed, wherein when
| the hook occupies said second ﬁosition. said'secdnd |
carrier goes across the.warp_bunches;and advances said
monofilament to.a position where said monofilament
engages said hook;-wherqin said second carrier includes
a gﬁidg hole at a distal.end-thekeOE through which saia
monofilament_ié passed, and said front reed includes a
forming- plate secured théreto-for_aeforming said
' monofilament engaged by said hook into said fastener

element.



'engages sai d hook, wherein said second carrier includes a guide hole at a
" distal end thereof t hrough whi ch said nonofilanent is passed, and said
front reed includes a formng plate secured thereto for deformng said
.- monofila engaged by said hook into said fastener element. = =~ 5 The .
-invention || “be described by way of exanple with reference to.the
-.Jacconpanyi ng dramﬁngs wherein:- Fig.sl is sinplified perspective view
-showi ng only a principal. portion of an apparatus enbodying the present

“invention, W@ﬁéeiﬂvanﬁﬂbﬂgwﬂﬂlabal@666?18&&abﬁeﬁaﬁdoﬂoékimﬁne Fig. 2is a.
. sinplified perspective view simlar to Fig. 1. wherein the swinging arm .

“occupi eswathi refepencei bn. tEegaceompaanlaglérgsdngerspbereva.V|em/shomﬁng
only a fell portion illustrated in Fig. 1. Fig. 4 is a perspective view
showi ng the Bagitlohsl siwpiifbadhpprapeqtivet nkewoabewiageonly hdok, form hg

- plate.and support Iate |nned|atelg EFIOF to formng of a fastener el enent:
.Fig. 5 |B‘1§°ggﬁ§p OFE¥RDPEWAR| APPE aFBstﬁ%P°6¥1F9gthﬁ PE®SeRbws the

-?O”d'tfonﬁvgé i%h?gwﬁﬁgglﬁ La§&$985n8'ePB“SccupESE”Edsécona
'. 1 pos1t10n. _

Fig. 2'is'é'SiMPIifiéd'Derspective”viéﬁrsimilar}to.
"* 'F1g. 1, whete1n ‘the swlngzng arm occupies a flrst
"'..posicz.on. B o B o : o i | .-\

| Fig.'s.in an'énlaiged'perspective=view-shbwiné'only"
a_fell po:tion'illuStratéd-in Fig.'lﬁ
. Fig. 4 is a perspeCtive view showing-the positidnal
' telétionship-between the monofilément; hodk.-fotming~'
_platé;andﬁsupport'élate immediétely prior to forming of
a‘faSténet e1ement: | | | |

Fig. S-is_a.perspectiﬁé vieﬁ'similar to'that'of Fig; 

4 but=§hows the:condifions existing when a fastenef
element is-fétmed;. : S | ' - ./,

Fig. 6 is a partial plén.yiew-showing fhe positional’ _ _';,

:élationship between a front reed, hook. stringer guide
:ﬂ _andcforming”pI§te when a fastener element is formed;

Fig. 7 is'.a partial side view, illustrating the:"

) above-mentioned positional relationship, withla po:tion
thereof béiné shdwn in section;

Fig. 8 is an enlarged plan vigw-showing an example -

o ~ .. of a_siide fastener'stringen produced in acco:d#nqe with

- " the present invention.



Fig. 6is a partial plan view show ng the positional relationship between
a.front reed, hook, stringer guide and formng plate when a fastener

elemrent is fornmed; Fig.. 7 is a partial side view, illustrating the
abo\e- nent i oned p03|t|onal rel ationship. with a portion the@$§%

in section; Fig. 8 is an enlarged plan view showing an exanple of a’ sllde
1fastgner'§tr|pger produced in accordance w gh the present invention. 6
_As_shown in Figs. 1, 2 and 3, the arrangenent i s such that -a sheddi ng '

apparat us, not sho Qr s . wa unche d 6.
through whi ch a flﬁgt EQPP.éP geﬁgf ?ht?oé C|ng th? ?f?%%agaﬁédZ?goes
weavi-ng ”Dt'onsu%'&dt at04e5n3ladng EBFQHEHuWﬂI §6tasB6GRNIE6R0E i @Er B MOVES

‘back -and forth for advancing a nonofilanent 7 made of synthetic resin. A

‘front reed 10 bancheisdilng2zt,he watp Annapeerlshad 8 thrdugpowhdchoaas to
,advance and retreat toward a fell 11. The foregoing structure is simlar to
t hat of a wel | firewn cairlcier Sofor 1Bmooﬂ§edn9natﬁé%bm@§r4sﬂﬂéeég°?ﬁe '

-trajectory of the front reed 10. nanely on one si Ep bunches

1.2, 3is a swﬂﬁ@Wﬁ@gaﬂﬁﬁlsnhaﬁpﬁgaa1HUBE shegd,® |F§r8BBErw5h8 f8r hooking

‘and -hol di ng the nonofi | ‘to.be
able to 9 1NGeCond carrier 7-mEQ%sS%Ecﬁl a%g}%ﬁ £3 SQdGaLQQHSdaa$ to.be

monofilament 7 made of synthetlc resin. A front reed 10
for guiding the-warp'bunChes 1, 2, 3 is disposed so as
/i  o _' to advance and retreat toward a feil'li. The foregoing

‘structure is similar to that of a ﬁell-known-ribbon
loom. ' Provided on.the'outer_side"of the trajectory of
_theffrdnt-reed 10, namely bn one'side*of.the'warp-'_ |
-bunches'l.z. 3 is a swinging arm 13 having a hook'lz-on
~ its upper eﬁd'for hooking and holding-the*mqnofilament'
?;'-The-swinging arm 13-is S0 arranged-as'to be ébleito
be'capable_of.sﬁinging abou;-a shaﬁt; not shown, in a
direction similar to that in which the front reed 10-is

“moved, as illustrated by the arrow.

As shown in Fig. 3, the upper end of the.swinging-:
arm 13 is pyramidal in shape. a§ defined by inclined -
surfaces 15, 16, 17. The uppetr end is formed to include
the hook 12.=havingssubStantially-the,shape of:a'square'
pillar forﬁedvbf bending the upper end toward the fell

11 and extending-pérallel to the warp bunches.

' The range over which the swinging arm 13 is capable

of swinging is defined by a'region outside the warp

bei.my shown



be capabl e of sw nging about a shaft, not shown, in a direction simlar. to

that in which the front reed |10 is noved, as illustrated by the arrow As
_ Fig. 3. the upper end of the swinging arm13 is pyramidal in -
- shape, as fined by inclined surfaces 15. 16. 17. The upper end is forﬁgo
he hook 12. having substantially the shape of a square pillar

shown in

to.inclu

_Uforned by. bendi ng the upper end towardzthe fel
‘to-the warp bunches..

.11 and extendi ng parallel -
‘The range over which the swinging arm 13 is capable

of Swi Ngi Pgui S WRIERCHeEYoR 1Fek O ukdh 02 f1¥s V8 4% 1 tidn WSt whi ch region

‘lies:between a first poSition A at which the hook 12 i's situated at one
side of tdriéklthdlnoek BHoi@ sitkaped 2t ante 3Bidensk atlsechsll position B.

- at” which

the hook 12 is situated outside the warp bunches 1, .2,

3 and

‘remote from tée ékéwnlin Bigshodwnand ¥i gand. aAsecsdfm\/rposnthm B awi ngs,
"second carrier 8 has a distal end 18 provided with a guide hole 8a through
‘whi ch t heatrowbi¢h abkeit hgok s1paks etil tuaped ewksidkthe warmt the second
B. the second carrier 8 is vanced ﬁC{OSS t he warp bunches

~ position:

“through tPaReRe#rished 3 ??%nF?W@Fﬂl

:,the nonofélanePt 7 out to one S|de of the marp bunches 1, 2,

As*shown-in the drawings, the SeCOndwcarrier 8 has a

d15ta1 end 18 provzded with a guide hole 8a through

g wh1ch-the monofilament 7 is passed, When the hook 12 is

_atfthe.second position B, the second cazrier 8 is

" -advanced across the,warp~bunches throuqh-the lower shed

'f9hfrom-the-direction opposite the hook 12 to pushlthe.

:monofilament_7:out to one side of the warp bunches 1, 2,

-3 between'the fell-li-and front reed 10 so as to move

B the monofilament beyond the 1nc11ned surfaces 16. 17 of

the swinging arm 13. Thus. as shown in Flg. 1, the

monofilament 7 is guided to the outer side of the hook

S 12 and'advanéed to a position where it may be engaged by

" the hook. . -

As shown in PFigs.. 3-throughq7. a forming plete;9ris
secured to one side of the front reed 10, namely to the
side. faclng the hook 12.. The formlng plate 19 is

secured'to a_holder portion 20 of the front reed 10 by

' suitable mounting means'ZI'so.as to be positionally '

';adjnstablé,baok-en&fforth;w The. forming plate 19

- reinforces theffront'reedEIO'and has' a leading edge 22,

t he

it 13 1®to push

»



3 between the fell 11 and front. reed 10 so as to nove the nonofil ament
beyond the inclined surfaces 16, 17 of the swinging arm13. Thus, as shown
in Fig- 1, the nonofilanent 7 is guided to the outer side of e hook 12
and ‘advanced to a position where it may be engaged by the h / As:Shown in
Figs. 3 through 7, a forning.plate 9 is secured to one side of the ftont
reed. 10, nanely to the side facing the hook 12.. The formng plate 19 is
secured to 'a hol der portlon 20" of the front feed 10 by suitabl e nmounting

21 t LI Kk d, £ '
reans 2L 50, %0 LRl RO SRR ta Tk EhERhCHRER  sBRT 400 g o0F 01T T
i s: S“bStant'al|¥h@'%%Qn@‘&QeﬁhQOIei@h”GoSQQ?aQin&hﬁzfﬁoﬂherﬁ@@klﬁz ter .
cooperating with the hook 12 to forma fastener el enent when a beating

operation. is peroinmad fay teherl e28henhted3 ®Rew bl bbetsng épéthtbehoﬂ\s As
~shown‘in Figs. 6 and 7. a stringer guide 24 is provided downstream of the
- fell 11 of the fpesfermedsbyi ther frontguerdidngaa Wallehersstifogth belowd by
‘the -apparatus. The stringer guide 24 includes tape QUIde portion 25 and a-
f.ast ener el enment gU|de portion 26. (A chain guide cover plate is not
“shown.) ~As shown :in F| 4 through 7, a_ suppor |ate 27 hﬁthh s
_orlented substantlalhlsys “P1dﬁtpéﬁgle§ 289 He GlFEE%PSﬁ‘lﬁ“ chd 18-

) provided downstream of the fell 11 of the fastener
strlnge: for gu1d1ng a fastener stringer formed by the
f._ | appacatus. The stringer gquide 24 includes tape gulde
portioanS and a fastener element guide por;xon 26. (A
_ shain.guide cover plate is not shown.) As shown ‘in .
- Pigs. 4-thrqngh 7. a'sﬁppo:;.plate”27; ﬁhich:is oriented
substantialiy at right angles to“the_disectfon in which
the-fastener stringer is'guided; is.secured-bYISui;abie
'meahs:28.tofthe*upstream end of tne strinqer.guide:24—on
a portion 24a shereof, located'on theisame*side as'the
hook 12;' As will be described later, the support plate
27 supports a fastener element nead portion to‘enablef
-}«/:- _ smooth forming of the fastener eleheht-when the element
23 is formed from the monofilament 27 by the hook 12 and
;';.f . o ,forming*piate 19. (In Figs. 4 and ‘5, a portion of the

-stringer*guide-ZQ-is deleted from the drawings).
Described next will“ﬁe"the'eperation of the
apparatus having the foregoing copstructibn. as well as

the method of its operation.

‘The warp bunches 1, 2, 3 passed through the front -



the fastener stringer is guided, is secured by suitable nmeans 28 to the.
upstream end of. the stringer guide 24-on a portion 24a thereof, |ocated on
t he sane - S|de as the hook 12. "~ As will be described |later: t he support -~¢
plate 27- Hports-a fastener el ement. head portion to enable snoot.h forn1hﬁ
-of the fa ner el-enent when the elenent 23 is forned fromthe nonofil anent
=27 by the hook 12‘and formng plate 19." (In Figs. 4 and 5, a portion of _
-the 'stringer guide 24 is deleted fromthe draw ngs). Described next wll: be

 the oper aigean 10f. atztep%&peh%uenhaveaaahhagf aaeqehnsyceneheaa&hen as wel | .

- :as the nethod of its operation. The warp bunches 1, 2, 3 passed through

~the frontappar@tusednb® ahewnyt sbhaeuglo aosheddengppetl ehelly 6aanlieddi ng
- apparatus, not shown, so as to formthe upper shed 6 and | ower shed 9.° On:
. the otheﬂohamdsh@ﬂe9nnn@hnKanenthF wandh fthe heenfpasmedttﬁnough t he guide
“-hole Ba at .the distal end of .the second carrier. 8, is disposed on the side
j=opp05|tewmﬁ§hh66ﬁ\h%ﬂﬂ Pasgedt thgougd F3§t§Héﬁet36éeaﬁaaaﬁeﬁgﬁt which is

x I I h d hed A h
hebt i ndigraandna’ Bel the Beoghal kaRuRRo A - HociBEBRAY AR PhE S (o
:-'-'%i.-?*;?SXSQﬁfdt%W O%%Botslietel W rBRT b P pBE e ke LABPRIkEEnbRC ORRK 12 Vi th
i at a. helgnt whlch is approxlmately equlvalent to the

mldpo1nt of the lower shed 9.

At the beginﬁinq of the first‘cyelefof.the method.
'e;}the seeond carrier-s is edvanced tnrough.the-lowet shed
'e;9 from the side opposite the hook 12 with. respect to the
"f  fastener tape. With the monofllament 7 still
_eéeuet:ating the-dlstal-end_la the:eof.;the second
:3carrier is advanced to the side of the hook 12, thereby
"ca::ylng tne monoleament 7 beyond the 1nc11ned faces
.lsf 17.atithe upper end of the-sw1ng1ng:atm 13 so tnat.
the mdnofilamentfis quided.to a point outside the hook

- At the same time, the. first cerrier's_is;advenced_
'th:ouqhitne.upper shed 6 ‘to insert a £filling 4 which is
seized by a latch needle 29. Thereafter, the first and

second carriers 5, 8 are retracted.

Thls is followed by sw1ng1ng the sw1ng1ng arm 13
-_toward the ftrst posxtlon and. at the same. tlme by

"advanc1ng tne f:ont-:eed.lo towa:d_the fell 11.



fastener tape. Wth the nonofilanment7 still penetrating the distal enhd 18
thereof. the second carrier is advanced to the side of the hook 12, thereby -
carrying the nonof i | ament 7 beyond the inclined faces 16, 17 at th upper
end ¥f the swinging arm 13 so that the nonofilament is gui ded to | nt
outsi de the hook 12. At the same time, the. firs.t carrier 5is advanced
through the upper  shed 6 to insert a filling which is seized by a latch
needl:e ' 29. - Thereafter:,. the first and,secoﬁ carriers 5 8 are retracted. -
This is follomed by _swi_ngi ng arm 1 irst position.

and “at the sane t.f?ymgytgd&éﬁéﬁngvﬁ I A N T
10 Owing Lo Lhess IRGs 3l RS AAEH kol HEnsYoNaLAT: B haB: Shal G EMLNGEND

arm 13 ‘and the beating acti front "ree € non anent

engaged by the Q%@kf¥%n%“4ee%5 %hOWBe'RoEbﬁilaﬂen§ 9n§ls6engalbdBy PRELI ON
of t'he nonofilanment 7 for formng a fastener elenent is struck fromthe

hori'zontal attitwdk f20wnd,naki ghodmt ant Regeer @i, cal anlt 6{udelshoup in Fig..
5, thereby deforning the monofilanment in such a manner that the upper and
kower |egs of tw@rhaSMenértmbempnbfademeuerVappedfoemﬁnqaalyaaheherthe
fastener el ement head 30
: element is struck from the horlzontal attitude shown in
- Fig. g to the vert1cal attltude shown in F1g. 5. thereby '
deformlng the monofllament 1n such a manner that the
QJ o upper and'lower legs of the fastener element are
-overlapped vertically while the fastener element head 30
is supported by the support plate 27. Thus, as shown in
Fig. 3, the monofilament-is_shaped-ihto a'loop"thereby

_to'form”the-fastener-element-23,

Upon'completioo of the.beating operstion{“the'
swioging'arm 13 is left in position, oamely in the
posttion'shoWn-in Figs. 2 and 3, the front”reed-lo'is:

'retractedeand; at the same time, the sheds of the warp

~— . " bunches 1, 2, 3 are changed.

sPecitically."the*positionstof'the warp-buneneszll
:'_andrafare interchanged;raﬁd the warp bunch 2 is moved to
' the -position of the warp bunch 1. Next, a £illing is
inserted bf the first carrier 5, the front reed 10 is
‘advanced again to-beat'in the filling, the front reed.lo
and swinging arm 13 are'Subsequently retrected; and the
Sheds of the warp.bﬁnches._l. 2.-3.are'returned7to the

state shown in Fig. 1. This ends one operating cycle of -



i's supported by the support plate 27. Thus, '‘as shown in Fig. 3, the
~nmonofilament is shaped into a |oop thereby to formthe fastener el enent 23;
Upon conplgtion of the beating operation, the swinging arm13 is left in~
jposition‘%@‘hely in the position shown in Figs. 2 and 3, the front reed ™4
.is retrat¥€d and, at the sane tinme, the sheds of the warp bunches.1, 2, 3

afe-changed.. SpeC|f|caIIy t he p03|t|Qms of. the warp bunches 1-and 3 are.

" reed 10 is a

“.‘i.nterchanged. and the warp. bunch 2 is noved to the posi tion of the" ‘warp -
““bunch 1. th@egEesénE'khb@ﬁt&%nlnsertEd by the first carrier 5, the front
_ vanced again to beat in the filling, the front reed 10 and
. SWi ngi ng arm 13 are subsequently retracted, and the sheds of the warp- .
" ‘bunches, 1. 2, 3 are returned to the state shownin Fig. 1. This ends one -

-:.'operating cyaseaotesulthefptbseﬁpregoenglQnerAslansesuhe of the foregO|ng

and.f or BEERER

~ operations, the fastener tape 31 and fastener elenent 23 are united and
. secured §§3t§ﬁéﬁntﬁﬁeFPé agd GpsfepRe RAEABATaRd APpBakBitedadndet forth
:,above. the sw ngi_ng n113.f engaglng the synthetic resin nonofilanent 7
y 8 £fies ROS: AraRase Prto. a - fastener el enent i s“noved solely
_ﬁthrough a reglon at’ the S|de of t he marp bunches 1 2,. 3 which undergo o
;jsheddlng C : : 2

Wlth tne method. and apparatus as set forth above.ue
ﬁ  the.swing;ng_arm-lB:ﬁer_engaglng theesyqthet1c resin. -
”Lﬁ'honofiiament 1,anda£qr.formigg'the_monefilament'into ée. | N
.3{fastener-e1ement is_moved'eoielyathrough.a_regioq.at the .
l side of the warp bunéhéé-;;_z, 3 which undergo shedding
ﬁ motion; Accordingly high-speed 6peration'is pdssibleeae
k there 1s absolutely no 1nterference between the hook 12

. of the swznglng arm 13 and the warp bunches 1, 2, 3

*'underg01ng sheddlng motlon.

.;Furtheﬁmore.,the_second_carrier é.-whicn eu?ﬁlies_
tne monofilament 7 from one eide of the fastene: tape to
" the side of tae-hook 12, always:has the mongfilament 7 | ﬂ;;(.
'i3paesed through.tne.guide hole 8a at the distal end | |
. thereof, so that there 15 no p0551b111ty of the
 'eijonofi1ament sllpp1ng off the carrier. As a result the
R monofllament 7 may be supplled :ellably and ‘engaged by

"the hook 12 rellably.

.eInftheeillustrated.embddiment; the monofilament 7-f'
"siides on_the{inclinedafaces 16, 17'a: the.uppe:“end.of

. the swinging arm 13 as it is.carried beyond ﬁne;swinging



notion. Accordingly high-speed operation. is possible as there is
absolutely no interference between the hook 12 - of the sw nging arn113 and
t.he warp bunches 1, 2, 3-undergoi ng sheddi ng notion. Furthernore, th
secdmd carrier 8. mhlch suppl i es the nonofilanent 7 from one side o e
fastenefr tape to the side of the hook 12. al ways has the nonofil ame :
passed t hrough the guide hole 8a at the dist end thereof, so that there

i s.no ‘possihility-of the nDnofllanent sli-ppi'hg of f the carrier. '

LU ot " FEh LR T TR S‘:;;%wﬂne{a%%? A, B e ook
the inclined fa%ﬁe é%mﬂt?ttﬁe% arm%ﬂlﬁt S WHW in¥h d.ri‘ajrn%rﬁ:sﬁt |.s

carried beyond advanci ng second carrier

Wth such an arﬁ@{‘ﬂ@r@.ﬂ&agé&‘er eDéﬁa&ém% ) Qo ¥ £ g AN Of lnda@”&fet 7 being
damaged.. Damage to the nonofilament 7 may be prevented by adopting an

‘arrangenent in pbéeéntéd Bwa‘:gomtguaq i atradgetdnt iin iwhixH dkered attitude
from whi-ch . the armis raised at the instant that the nonofilanent 7 .is :
thrust . out by téleingiamoarmrid eantlaatlma:rﬁ-tp@ ﬂowwdmkﬁ%q%r&rQ%

captured by the SWi nging arm
_ thh the arm is raised at the 1nstant that the

monoleament 7 15 thrust out by the second carrier 8, at
" which point the monofilament is captured by the swinging | -

A arm.

In addition, through che_swihging arm 13 is'désiéned"
to'give”the optimum mechanical and functional effects by
swinging between the first and second poSitions;’Otherf

forms of motion may be adopted.

Further, the monofilament 7 ehpioyed'in the
'illustrated‘embodiment'has interlocking head portions
formed thereon in advance. However, it is possible to

use a monofilament in the shape of a simple, round wire

tolavoid resistance when the monofilament is passed
through the-guide hole-aa-et.the distal end of the
.second carrier 8.andrform the interlooking head after
the monofilemeﬁt is secured to the fastener tape at the

- opening for weaving.

" Oné example of a sllde fastener stringer obta1ned by
the above descrxbed method and apparatus is 111ustrated

in Figq. 8.



In addition, through the smnngrng ‘arm13 is desrgned to grve t he optrnum
mechani cal and functional effects by sw nging between the first and second
_ positions, other forns of notion may be adopted. ‘Further, the nonofil anent,
- 7 enpl oye h'the illustrated enbodi nent has interlocking head portions hed
formed t eon in advance. However, it is possible to use a nonofil anent -

~.in the shape of a sinple. round wi re tid avoi d resi stance. when the
- monofi-l ament. i s passed through the guide hole 8a at the distal end of the
~second carri an &Hnd 1 Tustbdted iexampleckitng road oFf el tiehecmonof i | ament ‘i s

"fsecured to the fastener tape at the openi ng for weaving. -One exanple of a

sl de fastlements @Ahdws ditenifioam [9f @heoatdnaodes spiisad nehed and

'3fapparatus isillustrated in'Fig.. 8. ° 13 In the illustrated. exanple' the

“row of fdangtdy lelafmach Tastaname lemento23a isodeicideds bypwhdich  The

h length L of eac.h fastener element 23 is decided by which of the reed mar ks

“formed byhk rﬁ%‘q‘rr(frﬂ MAFK S F e dy RYs den f romd \ﬁéreﬂ Ben &k e3 Papssdgh

L filling e times with double pi cks by the first carrrer for
xneaéh;pit éhﬁty% p(ﬁkﬁ%g)elenents 23, . is perntssrble to insert the

: Though a f1111ng 32 ls 1nserted two times: w1th
'double plcks by the flrst carrier for each pltch of the
fastener elements 23. it is permlss1ble to insert the:_'-r' : K
' filllng only one time if the stab111ty of the secured |

fastener elements allows._

,ﬂﬁpper-and lowerrthreeds is, 36..hnder,greater- 

. tension than the Other ‘warps and havino alarger. |
f::d1ameter, are dlsposed across the outer surfaces of the
" upper and lower legs 33. 34 of the fastener elements 23

.respectlvely. thereby assuming.the stab111ty_of the

fastener element pitch.



f||||ng only one. time if the stabllltﬂv’ of the secured‘"fastener el enents

al l ows. Upper and | ower threads 35 mmm, M;’m tension than the
across th ter
|

~other warps and having al arger dlanet

surfades of the upper and | ower |egs 33, ©34Lof# tener ele s 23.
respectively. thereby assunming the stability of the fastener el enent pitch.
14 CLAIMS: - 1. A nmethod of manufacturing ajglide fastener strlnger wher-ei-n -
a synthetic resin nonofilament for fornming fastener. elements is fornmed into
spiral shaped fagiRer. el enents near a-fell of a fastener tape and i.s woven
and -*.»secured t'0 a sSrde edge of the fastener tape at the 'sanme time that the
fastener tape is woven of the warp bunches and fillings. inserted through
t he warp bunches, characteri zed by advancing said synthetic'resin : -
“nmonof i | ament t dnar & methold of maeuadeuainghe wdigebfashesetr shrihgent her
side - thereof, engagi ng the nonofilament on the hook at the advanced o
posi ti on, and wheredim ar symtdietd ct KesipnmengfdAanpptofeRefPERLg| a sai d one

side of the wa%% bunches and forntn% t he mpnofil agent .into a |l oop shaped
tastener elene 8 LARETe ot SRRt Ss it ROFRE 48R ﬁBhSPFIﬁﬂéH?dlgaﬁ ﬁﬁﬂEed

. elements near a fell of a fastener tape and is. woven and
-.secured to-a-31de=edge of the fastener tape-at the same
"tlme that the fastener tape is woven of the warp bunches

/:, - ..and flllings inserted through the warp bunches.t-

“ dcharacterlzed by advanc1ng said synthetic resin

" monofilament toward-a hook on one:side_of;the warp -
bnncnes from the other side thereof,_engaging'the.,-

: monoﬁilament on'tne-hoek at the advanCed position,_and-h
thereafter guiding-tne:monfilamenttinto-tne_feli via -
eaid one side-of'the warp bunches and forning the
monofllament into a loop shaped fastener element._u,..e
whereln said synthetic re51n monofilament is advanced
toward.sald hook by a carrier-hav;ng-at_axdlstal end

'\e/: S - thereof an eye through which said monofilament is

| passed, said monofilament.ie formed into said loop
L ]:f o shaped fastener element upon the beating action of a
.'front.reed which guides said warp bunches, and said
' monofilament is formed into-said_loop_shapedlfastener'.
| element by”striking said monofilament by a forming plate
" secured to said front reed while.saidamonofilament is

engaged on said hook. '

2. ‘A method as set forth in claim 1, wherein said.

monofilament is deformed by said forming plate in such a



.. gui-des sai d.war p bunches, and sai d nonof

'jsécured to _
2. A method as set. forth-in claimi, erein said nonofilanent is “def ornmed-

Cbysal d o Bl Suldb Uil 4 qued e Aty PR M 2o d,eg porti ons

"fomard sai d hook by a carriér.haVing at a distal end thereof an eye t hr ough.

- “which said nonofilament is passed, said nDn dinto said

. l.oop shaped: f ast'ener el ement upon the beatlwg m ’“Hyﬁlm‘)m{gnt reed whi ch
cisttornmsd rnto said | oop'

Her el ement . by striking said nonofilament by:a form.ng plate

4

Aid front reed while saidq pnofi | ament - i's engaged. on sai d hook.

. shaped f asgg

““af the fa -ar e ‘overlappe |ca §Fas set

. forth in Qéﬂéﬁ@ aﬁ@%@ﬂaﬁa Wlmqyl ower | eg portions of 'said
::fastener el ement are. overlapped while supporting the fastener elenent head

- portion by a support plate ‘4. An apparatus for manufacturing a slide.
“fastener stringer conprising a Ioon1equipped with a front reed for guiding-

t he war p bhunchewe tholl @ igext foath dm foka imger titreg ed 1f isaliidngpperar act eri zed |
“in that a swinging arm having a hook for engaging a nonofil ament for . -

_forming faRd eiRWere| kAR RAF HiOnA Qodad b fatenarielamante akerp bunches, the

reﬁsmnn ing range of said sw ngin rmbeing a region which is at a side of e
B 9 gquﬁéiﬁgp wé&le sé%po éang é%e %asteﬁir element head o :

-a;the war p
- portion by a- support plate.f

4. An apparatus for manufacturing a slide fastener - . ﬁ\;

stringer_comprising-a=1oom“equippéd'Wi;h a'front ree&;'
for guiding-thelﬁarp~bunehee and a-firSt carrier for
-inserting a-filling,'Characterized'in that a'sWinging-"
arm hav1ng a hook for engaging a monofllament for _
formrng fastener elements 1s disposed on one s1de of . the
-warp bunches. the swinging range of said sw1nglng arm
be1ng a region which is at a. 51de of the warp bunches
between two-deflned posltronsi ‘namely a first 9031t10n

at which the ‘hook is situated at one side of a fell, and

a second position at which the hook is situated on-one N

side of the warp bunches and'remore from the fell..and"
'in_that there is oisposed on the other side of the warp
bunches“in'said:loon-a~second-carrier through=which“said'
synthetlc res1n monofllament for forming fastener
elements 1s passed, where1n when the hook occupies sa1d
second=9031txon.-sa1d3second carrier goes across the
'Warp bunches and advancee said monofilament to a
position where said monofilament engages said:hook..

wherein said second'carrier_includes a guide hole at a

»



bet ween two defined positions, namel y"a first flrst p05|t|on at whi ch the hook is
situated at one side of a fell, and a t which t 100K is
situated on one side of the vvarp bunc Qmﬂmn "“M“Emthe fed in
that~t here is disposed on the other si merp*bunches [ d | oom
a’,second carri.er through which said synthetic resin monof i | ament for'

_ forn1ng fastener elenents is passed wher ei.n gvhen the hook occupies said -
‘second posi‘tion, said second carrier goes across the. warp bunches and

advances- sai d npnafi] afgiteféx Pﬁfdﬁh‘gﬁ S%ail% ’h%ff':]l%'ﬁ%% ‘i'%gages

said . hook wher el n sai second carrl er e at a

distal end there&ésémrw i & e ori el :rmfidarﬁaas iaS fRAwEed paadesai d
- front reed includes a fornming plate secured thereto for deformng said -

monofi | anent . engagwﬂbmytuémetdunﬁc|d§ﬁhﬁmmnbf&aﬂdﬂnnnuﬂumamdmx Bngaged

apparatus as set forth in claim4, wherein said apparatus further includes _:."

a. stringer - gui doy 83 ihchairknt e niot fasteren le¥ementui di ng t he fastener
strinnger fornmed by said apparatus. 6. ‘An apparatus as set forth in claim
5. wherei n said stringer gui de includes a support plate at the upstrean1end'

e e 2B T S SRR e SR R R AT sane

apparatus further 1nc1udes a st:1nger guide at the
'dpwnstream of said fell for guiding the fastener

/ﬂ=j .j'stringer.fqrmed by said appatatus;

6; An apparatus'as'set'forth in elaim 5, whereih said

~stringer guide includes a suppo#t plate_at the upstream
"* end thereof for suppofting a fastener element heaﬁ

portion Whenesaid monofilament is defo:med into said

fastener element. -

‘7. An apparatus as set forth in Claim‘&. wherein said
'support_plate is oriented substantially at.right angles
- - -~ to the direction in which said fastener stringer is

guided.

8. An apparatus as set forth in any one of claims 4 to
7., wherein said swinging arm is pyramidal in shape

defined by inclined surfaces.

9. An'appa:atus as set forth in claim 8., wherein said
hook is formed at the upper end of said swinging arm and
haa-subStantially the ahape-of-a sdua:e pillar extending

in parallel to the warp bunches.



 féstener el ement. 7. An apparatus as se;;ebrrh—rﬁ*ararﬁTET wher ei n- sai d

. support plate'is oriented substantially at r.i the direction in
~ which said fastener stringer is guided. \in W“W‘ﬁs set forth in: :
- -any one of jhnms 4 to 7. wherein said s I's pyramdal in shapé!f

~defined by ined surfaces. 9. . An apparatus as set forth in claim8.

‘wherein sai.d hook i's forned at the upper end of said swnging armand has
vsubstantially the shape of-a square pillar extending in parallel to"the = =

war p- buncies.A metHod ot Anamiifu&tu)izd@rwfﬁmwlmwﬁﬂ & digrderner stri ngér -

substantlally as described with reference to the acconpanying draw ngs. 11.
“An’_appar aduiss sanstally ads weasctdﬂmﬂ ivideth weﬁerertm‘earmqu o] and as

[|Ilustrated in the acconpanying dramnngs
o accompanylng draw1ngs :

1l. An apparatns subetantially-as described'with
reference to. and as 111ustrated in the accompanylng fe

drawings.




