2132689 1 CURVED SLI'DE FASTENER CHAI N AND METHOD FOR PRODUCI NG -CURVED SLI DE
FASTENER This invention generally relates to a curved slide fastener, and
mpk'e? particul afly *‘concerns a curved slide fastener chain f20 e@'%g curved
sltde fasteners are fornmed and a nmethod for producing a cu Qgh Bi 3 5
fastener. Straight slide fasteners having no,curved portion therein are
produced by a nethod including the steps of:*(a) forming a pair of fastener
stringers by nounting a plurality of fastener elenent rows of a unit. |ength
on 10 each of a pair of fastener tapes in series and spaced rel ation;

(b) inter-engaging a pair of fastener stringers to forma fastener chain:
(c) washing and dewatering the fastener chain; 15 (d) drying the
fastener chain dewater | | | yd S| o] e n chai n; and
(e) forming slide fast® %bﬁ“’@ﬁ)t %ﬂfgﬁﬁﬁeﬁghggﬁﬁbﬁt FOR i 1

| ength after applying partngaﬂBEIga, Eﬁwﬁw ﬁrgdrﬁ}#gers_ to the
fastener chain. 20 In c trai ght slide

fastener, a curved slide fastener, to which this

This invention generally relates to a curved slide
fastener, and more particularly concerns a curved slide

fastener chain from which curved slide fasteners are

\~; formed and-a method for producing a curved slide

5 fastener,

" Straight ;lide fasteners having ﬁo curved portion
therein are produced by a method including the steps of:
(a) forming a pair Bf fastener stringers by mounting a |
plurality of fastener element rows of a unit length on
10 each of.a pair of fastener tapes in series and spaced
relation;

_ (b) inter-ehgaging a pair of fastener stringers to form _
~ a fastener chain:; | : ('
(c) washing gnd dewatering the fastener chain;
15 (d) drying the fastener chain dewatered while-applying
tension to the fastener chain; and -
(e) forming slide fasténers by cutting tbe fastener

chain into a 'mnit length after applying parts, such as,

. bottom stops and sliders to the fastener chain.

20 In contrast with the aforementioned straight slide

fastener, a curved slide fastener, to which this



2 invention is directed, has a curved portion therein, so that difficulties
ari'se in producing a curved slide fastener according to the aforenentioned

nmet hod- for produci'ng straight slide fasteners. As shown in Fig. 1, a
sl i de\Last ener
two upper stops 16, and a slider 152 Each of the fastener
stringers includes a fastener tape 3 (or 4) and a fastener el enent

stop .14,

F conprises a pair of fastener stringers 1 and 2, a Bo

a

-y ed

(or 6) formed bynyBHEibAYi40aireb884§"RAS Ch CERAYEA OBt Bfoh NEOREL 61 AE S6ge of
the fastener tape 3 (or 4). Each fastener elenent row5 (or 6) has a

strai ght inter-engegenEpicREiedNaPisdr id Oprodic ing UL Vedlr vad el tagagenent

portion 11 (or
i nt er - engagenenfadbenerpactonding eodthé, afeserent iehgd methodefivr cal
while the el ement pitches P3 and P4 in the curved

one anoth

er,

12). The elenent pitches P1 and P2 in the straight

i nt er - engagenenprpdncingssttadght 19l idespastenery, are different to one

anot her .

In this enbodi nrent shown in Firg. 1,

l'arger ‘than the el enent pitch P3, so that the curved inter-engagenent

‘portions
tbe pl ane 1

1

and 12, when.(inter- e aged t oget her resent a curved
2 WhRBRERANS] REERny Bocht SUEBYS Aoide, EREFRATH, B, SOREELERRN

portions 9 and 10_exten

sllde f ast ener enBRATI ggsf?ﬁg??gfe§£$$%ﬂ$gﬁ ghaggcﬁfV%Sb%€PVGHt£Ona£4curved
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two upper stops 16, and a slider 15. Each of the

'fastener strlngers 1nc1udes a fastener tape 3 (or 4) and

‘a fastener element row 5 (or 6) formed by mountlng

'fastener elements on the inner side edge of the fastener

tape 3 (or 4) Eaeh fastener element row 5 (or 6) has a

'-_stralght 1nter-engagement portlon 9 (or 10) and a curved'
:l1nter-engagement portlon 1l (or 12). The element

:;:pltches Pl and P2 1n the stra1ght 1nter—engagement

: nportlons 9 and 10, resPectlvely, are 1dentica1 to one

another, whlle the element p1tches P3 and P4 1n the

curved 1nter-engagement portlons 11 and 12,
respectlvely, are dlfferent td one another. In this

embodlment shown 1n Flg. 1, the element pltch P4 is

:larger than the element pitch P3 so that the-curved'”

'together, represent a curved llne in the plane in whlch

the llne represented by ‘the qtra:.ght 1nter—engagement

portlons 9 and 10 extends.“

Referring to Fig. 9, a conventional curved slide

fastener chain is'illustrated'from which a cnrved'slide:_

~-

to

the element pitch P4 is 20

ne in

-_1nter—engagement portlons 11 and lZ,_when 1nter—engaged"'



3 fastener described above is produced. The conventional fastener ,
conprises a pair of fastener stringers 1' and 2' each having a plurality of
% el enent, rows 5' and 6" di sposed in series and spaced.re]ation on

> i nner side edge of their respective fastener tapes 3 and 4'.
Eag¢h fasStener element row 5 and 6' includes a straight inter- engagenent
~portion 9' and 10' and a curved inter-engagenent portion 11' and 12'. The
~elenment pitches P1'- and P2' in the straight portions 9 10 and 10
respect i vel ¥asteteird @uiscrdbdd abrereanid produded £ tThe ctameent ppaahes P3
and P4" in the curved portions 11' and 12', respectively, are different to
one anot her falsttenleirs conprileess lkopaim of gﬁasgteneie gtringeuws 15 andger than

"the pitch P3' so that, when-the elenment 15 rows 5' and-6' facjng one
anot her areZInE@nhEMQxyng &Inéuﬁikikxi?ﬁnﬁqﬁﬁﬁﬂﬁﬂ_e%ﬁﬁ?ﬁ& rQys v’
_domnmardly inthe drawing.. As is t. fro é& O.illustrating a
curved sli d@ndad’efdsRasad, "é’c&ﬁrcﬁ ARaged, relation of &R hat 20

e T il S R g, Wl T 0
(hat each i O £ G ol el S1ouAd' 6T SAgRgEdy gact e
- slide faSte@@riight 1nter-engagement portion 9' and 10' and a
. curved 1nter—engagement portion ll' and 12' | The : _
element pitches Pl' and P2' in the straight portions 9 -\
10 _and 10', respectively, are 1dentical to one another, o
| ‘while the element pitches P3' and P4"1n the curved .
:portions ll' and 12'_'respectively, are different to one':ﬂ
.another. In this example shown in Fig. 9, the pitch P4'

_is larger than the pitch 93' so that, when the element

15 ~ rows 5° and 6' facing ohe another are 1nter-engaged, the .
curved portions ll' and.lZ'.curve downwardly in the .

drawing.

~ As is apparent from Fig. 9 illustrating a curved slide
_fastener chain according to prior art, it 1s noted that

“-_20f : spaces 7' and 8' between the element rows 5' and 5a and

_the-element“rows.G' and.Ga ' respectively, have the same
'length. further.7it'is-also noted that each pair of
element rows e.g., 5' and 6' are 1nter-engaged together

over their entire length.

25 'When.it 1s 1ntended to produced curved slide fasteners

from the aforementioned conventional curved slide



fromthe aforenenti oned conventional curved slide - 4 fastener chain by
~the sanme nethod for producing straight slide fasteners nentioned

herei nbefore, there occurs a problemor difficulty in preservation of i?
cuerQ,donfiguratlon initially given to the .curved 5 I nt er - engage -\
y

portions because the curved inter-engagenent portions are extended b ns
of heat and tension applied to the curved slide fastener chain during the
drying step. -In order to avoid the aforementioned problemarising in 10
produci ng curved #dstenémnthmaiar DY rudra tdamec methoid ozl pruduedngl sdeaight
fastener chain by the nethod for producing straight slide fasteners.. as
shown in Figs. ]IH¥®dQ(faﬁxqaerﬁnnﬂnﬁiqnedﬂhqﬁ&sm@ﬁénsear@heanvencucnahly

produced by a nethod |nclud| t‘’he steps of: 15 a) formng a pair. of -
fastener stringerEob ﬁF °%ﬁﬁi%ﬁﬁcqﬂﬁ%ﬂiqmﬂqeﬂﬁﬂﬁﬁ 08 of ZhecspEveRve pair
and 2'. qonstituti,ng a curyed slide fastener chain,

of fastener strin

by nounti ng faste§hﬂ ¥§35ﬁﬁﬁ?9 ¥¥ﬁi%¥' @F F@népet§B§¥e§ 3" by neans of

a dupl ex nou t|n A formng a

pai rpof fastener Slfpl n&%&gd}%%& eac |c vm?’ﬁ’eg %Pﬁ_"?ke ot her of the

-respective pair Cﬁnﬁéﬁﬂéﬂﬁﬁgéﬁénﬁupﬂr%1%nsa%Qe2extth@ﬁu%&fﬂgahﬁsofnﬁEat"
and tension applied to the curved slide-fastener chain

during the drying step.

In order: to avoid. the aforement1oned problem arlslng 1n
1d producrng curved slide fasteners from the convent10na1
:curved sl1de fastener chaln by the method for produc1ng
pstralght sllde fasteners. as shown 1n Flgs 10(A) to
: llO(F). curved s11de fasteners are conventlonally

produced by a method 1nclud1ng the steps of:

4f:§-" ' '-15 (a) lforming aepair.of fastener strinpers“i'-l' each of
| | .}whlch will form one of a respectlve palr of fastener
-;%\s/-ph : : strlngers 1' and 2' constltutlng a curved.sllde fastener
| chain, by mounting fastener elements.on a-pair of -
-fastener tapes 3'—3' by means of a duplex mountlng

20 - machlne 18' (refer to F1g 10(A)). .

(b) forming'a pair.of'fastener stringers.é3-2'i each of
:whlch will form the other of the respect1ve palr of .
fastener strlngers 1' and 2' by mountlng fastener _
aelements on a pa1r of fastener tapes 4'-4' by means of

25. the mountlng machine 18" wh1ch is condltloned to g1ve an



elements on a pair of fastener tapes 4'-4' by neans of 25 the nounting

8" which is conditioned to glve an el ement pitch different from
that'iﬂe e curved inter-engagenent portion of the fastener stringer 1' to
ed |nter engagenent portion of the fastener stringers 2 (refer;lp
Fig. 10(D))" (c) inter-engaging each two fastener stringers 1'-1'
2'-2" (refer to Figs. 10(B) and 10(E)); (8) washing, dewatering and drylng

- the inter-engaged fastenefr.stringers 1' - 1' and 2' and 2'; (e)

di s- engagi ngef@ﬁanve;e&ealeeaaaﬁé Eaéhems% 1Q tneStizhaers | -1 and
-~ 2'-2" (refer to Figs. 10(C) and 10(F));.(f) inter-engaging each one of the

~pair of the iﬂ@é?ﬂéﬁgﬁééhéﬂerﬁoit1én aadtﬁersaaeeheresQ&q rthe payir of

- fastener stringers 2 ' together to forma curved slide 1 f ast ener
chain; and (ehe é@rvre@gmuevedngtgdmehaspenemnbpfcuzhel Hysttlemelrast ener
chain into a predeterm ned | ength aftera applying the necessary parts
~thereto. Howswveingetsi8'vérgferntocBagunlA§D)d 'produce curved 20 slide
fasteners according to the met hod descri bed above, because each one of a
- pair of fastener strlngers 1' and 2.' constituting a curved slide fastener

chain age ' = g v 1
(c) 1ntergengag1ng each tWOVfastener-strlngers 1'-1 : : A

and 2'-2" (refer-to~Figs. 10(B) and 10{(E)):

(d) washing, dewatering and drying the-interhengaged L X_/'

'fastener.stringerS-l"é 1* and 2' and 2';

(e) dis-engaging each two inter-engaged fasteners
10 :'strlngers 1'-1' and 2° -2' (referht° Figs. 10(C) and

lO(F)),

(f) 1nter-engag1ng each one of the pair of the fastener

strzngers 1'-1' and a,respectzve one of the pa;r of

fastener strlngers 2'=-2" together to form a curved sllde fﬁf;w/.'

15.' fastener chaln, and

(g) formlng curved sllde fasteners by cuttlng the
fastener chain. into a predetermlned length aftera

- applying the necessary parts thereto.

However. 1t is very t1me-consum1ng to produce curved .
20 sllde fasteners accordlng to. the method descr1bed above,ff-FﬁT'
because each one of a. pa1r of fastener strlngers 1! and

2' constltutlng a curved slide fastener cha1n are



6 processed and controlled individually or separately in nost of the steps
expl ai ned above. Further, notwithstanding that it is desirable to wash,
dewater. and dry the fastener chain consisting of a pair of 5 fast-'"€5x
string;;s 1' and 2' inter-engaged together in order to obtain a curvet—=5
slide Tastener which can be snmoothly opened and cl osed, in the netho
descri bed above, the fastener stringers |I' and 2' are inter-engaged
together to forma curved slide fastener 108 chain after the washi ng,
dewat ering and drying step. Therefore, curved slide fasteners produced by
t he conventionprosessed abdveontwngliedshodinidupildyerr GePITRFeANd 1A osing
properties Furthernore, since curved slide fastener chains are 15 .

usual | y st or ed®PRtacEythRdFEeRP fEPIBLNEA RbOVEY aF¥F®eXreel so as to
facilitate transgottation t her epf

the,curved inter-engagenent portjion
t hereof tends B8 UétgﬁFéﬁﬁéﬂgbﬁthnéFlés?5¥€érégh9iﬁﬁog?gﬁ'a F&ﬁzio t he

{nvent i on o o3BRcARY ENE GPeRRyan anads HordeRiad 8F L patiC e o

f ast ener 5hainf'¥t3ﬁ2¥igkgaﬁggggrxeda'higg.igaggggg&ﬁggﬁigogg%h qy ved

i Nt er - engagement: portions do not deform-even n subjected.to the
tension 25 épgkiedot bBegia QUEHEQeBhQIEHQdEQEE%ﬁeQrQﬁ&%ﬁ ¥a% be

< .Shbothly-openéd and Clésed,-in the method described
o | above, tﬁe—fastener siringérs 1' and 2' are
'f\ve inter-engaged together_to.form>a curved slide fastener
. l40. chain aftér the_washing, déwéﬁefing and dfying step.
| ZThéféfore, ¢ur§ed.siideafas§éners producéd.by £he 
' _éonventionai-métﬁo&.éﬁavésgend_té showﬂihsuffi¢ieht;

f 'opéning éhd dlésing.prdée:tiés;

_Pu£thé:m§ré,_éinéé'cquéd-élidé-faé#éner chains aré-_
'j151':'us§§lly threa in.a.cylihdriéﬁi Qessél'br rééied.around
| T a rééilso'aS'ﬁo'fagilitéﬁé ££aﬂsp¢r£ation thereof, the

':K\Q  - | -éurve& ihte:feﬁgééeméntﬁportion_the;eof-tendé-tq be
| | extended by tensile force!cqntinuouély applied-#o.the

AL fastene: chains;

.20'_.:It”is 5e1ie§ed_possiblé.$j means éf theipresent _1
invention to.overéome_:he disadvantageé.in thé.ﬁ;ior art -
éurﬁed slide.fastenér chain by”proviqing é éqrvea:slide-
fasﬁeﬁer chain haying Qu#ved inte:-éngagement.portions
which do hét defo;m evéﬁ ﬁhen.éubjected,to thé-tension'

25 applied.thereto_during-the_produétion prdcéss and'

t:ahsportation.of the curved slide fastener chain.



rtation of the curved slide fastener chain. 7 1t is also believed
by nmeans of the invention to provide a nethod for producing a
$| i de fastener, wherein both a pair of fastener stringers |
fting a curved slide fastener-chain are 5 sinultaneously, or no{; '
separately, formed and thereafter are dealt with as an integral slide =
fastener chain in the succeeding steps requyred to forma curved slide
fastener. According to the invention there is provided a nethod of 10

- producing parthy ¢sryegoShéffelast §55E5pEECy | AL NI 5 &étmgﬁ‘é%ﬁa' rof

i nter-engagement portions and a curved pair of Inter-engagemnen i ons,

conprising thetstppovide-afnethed foPapfo®iciRgl £ @rvdd i & by mounti ng
a. 15 plurality of ‘elenent rows, each of a predetermned [ength, on each

of a pair of féasteeertatheremsmtlesaamhsp@temhsﬁéﬁr odtr bgddt there is
substantlally uni f orm spaci ng, which is the same for both stringers,
'bet ween the fFPRELENELRY | Jccervedalide ctastenanswrhaimva® and the first

effectlve el ement of -t he |fned|atel fol | ow n i mredi ately preceding
el ement ' row o?’-'l“h&%%%“% ¥i Rferne sﬁﬁ?ﬁ#%ﬁeﬁﬁf- franed. %nﬂarfélqﬂ@étﬂ@ISarre

o elenent p'tCh £P£ &@éft5${é§9££ ﬁ“chtbgfglStffﬁéﬂfastener chain in .

the succeeding steps required to form a curved slide

fastener. P
W)
Accordlng to the 1nvent10n there is prov1ded a method of a0
d10- produc1ng partly curved sllde fasteners each 1nclud1ng a_if'
stralght pazr of 1nter engagement portlons and a curved. .h:';'
palr of inter engagement portlons. comprlslng the steps
of. . ' |
formlng a pa1r of fastener strlngers.by mount1ng a
'7_15 plurallty of element rows. each of a predetermlned
length on each of a pa1r of fastener tapes in serles
..and spaced relatlon. so that there 1s substant1a11y ._-'Q~f
unlform spaclng. wh1ch is the same ‘for both str1ngers,ri
‘between the fqut effectlve element of:each element row'.
20 and*the-first*effective3e1ement of'the.immediatelvh-
follow1ng or 1mmed1ately precedlng element row of the'
. same strlnger respectlvely. so that" there 1s the same
element p1tch for both strlngers along the stralght
1nter engagement portlons._ and so that ‘there 1s a
25 larger element p1tch for one strlnger than for the other
str1nger along the curved inter- engagement portlons.

1nter engaglng at least the stralght



I nt er-engagenent portions, and so that. there is a 25 |larger elenent
pitch for:-one stringer than for the other stringer along. the curved

I nt er .engagenent portions; inter-engaging at |east the straight

i ntersggngagenent portions over at |east nost of the |ength thereof, so sifD
to | eave at | east nost of the curved inter-engagenent portions’
dis-inter-engaged, to forma fastener chain; $ washi ng, dewatering
and. drying the fastener chain while applying tension thereto with the

straight inter- en'gg etrrﬁrgﬁl e%%ﬂ€e€°£{1ioegs egmg%dc e%rstatmdsea%tf et of the

| engt h t hereof ah engagenent porti

di s-inter - engagegs %ner é&ofl lad0d Havd'@d emtét tdwce%ff, tdjed

finishing said fas aln to formsaid slide fasteners by cutting said

slide fastener chaived ni@célfuénéﬁaiétst i d ey L onEp| i 9 - nyaqfedas tol i ders
thereto. The invention will be described by way of exanple-with 15

~reference to thefecmoaptagtemerrevdims, wherein:- Fig. 1 is a front view of

a curved slide fastener; Figs. 2 to 5 are plan views illustrating
sequential steps of waskingd dewateroingi &tgi Arving dihel £ astanaie CRaLR _
accordance with the invention: 20 Fi l.an view illustrating a part
of a curved _ while applying ten31éh theretoralrh the stréién 'ng P '

1nter~engagement portions inter- engaged over at least
most of the length thereof_and_with the curved
\v; "_ . inter-engagement portions dis-inter—engaged over at
| 10 | least most of the length thereof' and |
f1n1shing sa1d fastener chaln to form sa1d sllde
.fasteners by cutt1ng sa1d slide fastener chaln 1nto un1t

-"lengths after apply1ng parts such as sllders thereto

':Thé_invention'will-be-descfibed-by;way of example with

15 reference to the accompanying drawings.-wherein:;
Fig. 1 'is a front view of a curved slide fastener;

Figs. 2 to 5 are plan views 111ustrat1ng sequent1a1
steps of a method for produclng curved slide fasteners

e o _ ' in accordance w1th.the lnventlon.-'

20 Fig. 6 is a plan view illustrating a bart_of a curved

slide fastener chain enbodying the invention;

'Fig. 7 is a plan view illustrating another embodiment of
curved slide fastener chain in accordance with- the



slide fastener chain enbodying the invention; Fig. 7 is a plan view
illustrating anot her enbodi nent of curved slide fastener chain in

accorgdance with- the 9 reference to the acconpanyi ng drawrngs, wherein:-

Fi g. is a front view of a curved slide fastener; Figs. 2 to 5 are pIaQJ

vi e I Yl ustrating sequential steps of a nethod for producing curved slide
fasteners -5 in accordance with the invention; Fig. 6 is a plan view
illustrating a part* of a curved slide fas®ener chai n enbodyi ng t he

invention; Fig.: 7 is a plan view illustrating another enbodi nent of

curved. slidefasdmiecsend ddconpaiiging cdravingde whereinmwention; Fig. 8
Is a cross-sectional viewillustrating an installation for washing, :
dewatering and drying a curved slide. fastener chain in accordance with the
invention; Fig. 9 is a plan viewillustrating a.curved slide 15 fastener

chain accor(i'ng. th ps iorfzont whewFof§sa ¢orvedt sliderfagkengFan vi ews
showi ng the respective steps in a nethod for producing a curved slide
- .fasteners according to prior art. Referring to Figs. 2 to 5, a nmethod. for:

producing a 20, FY3 ShidnLaotE0ek 10aSERLERASRatkblablgy! MVention

steps of a method for produclng curved sllde fasteners

5 in accordance w1th the 1nvent10n- _ _ ' .

Fig. 6 is a plan view illustrating a part of a curved -

slide-fastener chainsembodying the:invention:h'

F1g. 7 is. a plan v1ew 1llustrat1ng another embodlment of
curved s11de fastener chaln 1n accordance with the

1Ofl 1nventlon;
Fig. 8 is a-cross-sectional'view illustrating an
1nstallat10n for ‘washing, dewaterlng and dry1ng a curved

slide fastener chain in accordance: with the inventlon, B -\uf_

_rFig; 9-1s a plan v1ew 1llustrat1ng a curved sl1de g

15f3 fastener chaln accordlng to prlor art, and

Flgs. 10(A) to 10(F) are plan v1ews show1ng the
. respective steps in a method for produclng a curved

slide fasteners.accordlng to prior art.

Referring to Figs. 2 to.5, a_method~for;producingya_

20 curved slide fastener in accordance with the invention



10 ié Illustrated. Fig. 2 shows a step of form ng a pair of fastener

stringers 1 and 2 and a step of

dryi gzt he fastener chain while applying tension thereto; and Fi

I nter-engagi ng the fastener stringers to

forma fastener chain; Fig. 3 shows the steps of washing, demateaiii:ffg 5

Fig. 5 show a step of formng a curved slidﬁ9fastener by cutting

fastener chain into a unit length after app

I ng thereta bottom stops

sliders 15 and_ upper stops 16. 10 In the step of form ng fastener
- stringers, a phfridlustsetads sFigmgérshowgng stgpeofofpEaibg Ao@aiEng

f ast ener

el enents _on a

14,

air-of fastener tapes 3 and 4.- The nounting of the

el ements on a Phi fagkepst 8REFngeFasli ando2papfoRrnBEePhAE. el enent rows 5

and 6 are disppsgl

ective inner ed

ai.r of the

: ( ﬁgr-15 'iOn £€e ges€ 8e gf a _
fastener tapes'Tho-SEPPRIIAR(“RPALRA“PRRA: PHRINASTENbORN EPRTFRgS2S38ART o,
each of 't he el genh, 1846 53 <ABdls OchavE:8p8! h2 BRLnkBLCT a8RdRARTRNL

9 or 10 and a.curved 1

-engagenent portron-1

rtion
he -

strai ght orti@hyind "en&! £ABPERLE EHESn NinRDE §§B¥Pi§ﬂfféh%ﬁbght portions 9

and 10,

respectively, are_identical to one anot

e el enment

Ri tches P3 andch¥reéte; nohdi vgl i 42andOFegchs oshew- a éﬂebhsfeEBQﬂiH?”E
illustrated in Fig. 6, the curved portions 11 25 and 12 are so forned

that the el eneciryped célidei fasteger by cutting the fastener chain into

c

\.j

10

15

20

- a5

a unit length gftet applying there;o.bottom stops 14,

sliders 15 and upper stops 16.

In the step of formiag ﬁastener stringers, a pair of .

faStener_stringers-l-and'z are formed by mounting

The mounting df;the e1ehents:on a pair of faSteher'tapesﬁ

© 1is so perfcrmed_that,elément-rdws.5 and 6 are disposed

gn the_reépective fnngr edge of a pair of thejfastéﬁer'

tapes.in.series_and_spaced relation. .
_ Aé_shown inIFigs. 2 and 6, each.of the element rows 5

franﬁ_a.curved_inté:—engagemgntfportidn'11 or 12 nekt to -

. and 6 have a straight inter-engagémgnt portion 9 or 10 =

the straight poktion.._The.glement_pitches Pl and P2 in

the straight portionsfS_and_LO, respectively, are

- identical to one anothec, while the element pitches P3 .

and P4 are notjidentiéal_to_ea¢h other.. In the

: embodiment illustrated in Fig. 6,'the curved portions 11

and 12 are so formed that the element pitch P4 is lérgef _

than the element pitch P3;_ However, relatiod.between

: ﬁésﬁgner elements on a~paitwa'fastener tapeé 3:an6'4-'-, -_. ':'



.than the elenent pitch P3. However, relation between the pi tch P3 and
‘pitch P4.relative to one another may optionally be sel ected dependi ng upon
“the expected configuration of a curved portion. In this connéction, the.-.

“rel at-ie |§$bet ween. the pitches P3 5 ° and P4 can typically be represent egdrsby
the f ng three fornmulas: (1) Pl1 = P2 = P3 < P4 (this corresponds to
_the eggééygent shown in Fig. 6) (2) P1 =P2 =P4 > P3 10 (3) P3 <
- P1 P4 As shown in Fig. 6, the elemertlrows 5 and 6 are foried on the

_'..respectlve fastener tapes 3 and 4, so that the : - distance L1
[ measured fromhéepitestP2| amd rp:.i(ci) P4 rélativesin onavmothen M@ irst
~.elenment (c) of an elenent 15 row 5a next to the row 5] and the distance

L2 [neasured foptiehaliyrie sebeeted (dgPepding WIheHte (FWFHSE the first
~element (d) of an el enent row 6a next éo the row 6] are identical to one
another. It iscapféaueaaionidf cyrfrag? vﬁ?‘ﬁt‘t‘?fé' af or ement i oned 20
conventional curved slide fastener chain) in accordance with the invention,
the spaces 7 and 8 formed between the el enent rows 5 and 5a and the el ement

f rows 6 and 6a’In this connectlon, the relatlon between the . pltches P3
5 and P4 can typlcally be represented by the followlng

three formulas, ) : - ' : .

(1) Pl = P2 = P3 < P4 (this ¢orresponds to the
_embodiment shown in Fig. 6)
10 (3) Pa< Pl =p2< P4
'As shown in Fig. 6. thefelement rows35-and 6 are formed
- on the respectlve fastener tapes 3 and 4, so: that the = _ %
- dlstance L1l Emeasured from the f1rst element. (a) of the . [\“/fl'
element LOWS 5 to the first element {c) of an element |
15 .row 5a. next to the row 5] ‘and the distance’ L2 Emeasured. lfjhf-ix

from the flrst element (b) of the element row 6 to the
.flrst element (d) of an element row 6a next to the row.

6] are identical to one another.

It is noted that (in contrast with the aforementioned
20 conventiona1=curved slide fastener chain) in'aCCordance- e
'w1th the 1nvent10n, the spaces 7 and 8 formed between t

’the element rows 5 and 5a and the element rows 6 and 6a, -



12 t-he respective gaps between their effective elenments to be

I nter-engaged. In the step of inter-engaging the fastener stringers, a pa{r
of fastener stringers 1 and 2 formed in the 5 precedi ng step are T

i ntér: engaged together over the entire length of each of the eIenenté%%ﬂé)S
-and 6 by neans of an inter-engagi ng device 19 and thereafter the cur

I nter-engagenent portions 11 and 12 are dis-enb@aged by neans of a

di s- engagi ng .devi ce 20. = Thus, 10 a fastener chain 13 havi ng straight .

i nt er- engagenent phet cespechiva gapsi bétweemgtipellr coff eetirea elements to
‘i nter-engagenent portions which are dis-engaged is forned. However,

i nstead of enpl oybrginhereentaged.step of inter-engagi ng and di s-engaging a
fastener chain, the 15 fastener chain 13 having di s-engaged curved

i nt er-engagenent portions can be forned by inter-engaging only the straight
I nt er - engagenent portions 9 and 10 Further. though the curve

I nt er - engagenent - Br H‘8n§t5Pe° hb%ef'ée%%a%bng dﬁg ig‘irhse?% %é;asg%%'rfﬂ/eerrs‘t ifei r
entire length in epbodi h ;| L O thee

i nt er - engagenent Bgl‘gfl gﬁsghrrggghgfpg}rﬁ\?f?/e?% e]r'-%%%aggfﬁér/%\%%e?et hat the
greater part ghergpbcedifySseagaged. inte il RGIPES. todetHer| SRoPeiHE SSi bl e
for .the di s-engagenent portion to 25 extend slightly into the straight
portions. In the shepreflengbhngf dachtefi tiye aellemérnyt nowdeS and 6 by

@

means of an.inter-engagiﬂg device 19 and thereafter the

'K,;:' ' curved.inter-enqagemént.portions 11 and 12 are

| dis-engaged by means of a dis-engaging device 20. -Thus.

10 -a fastener chain 13 having'straight inter-engagement
portions which are inter-engaged'and curved o
iﬁ;er-engagement portions which are di§—éngaged i§

’-féhméd,' ﬁowevenﬁ iné;eadfofjemployiﬁg~theﬁ¢bmbinéd“st¢p f

éf:iﬁter;éngaéing éhdidisQéngégingaa faé;eherﬁéhaiﬁ, the-ﬂi'

15 . fastener chain 13 having dis-engaged curved |
intet-engéqement portions cah-bé;fofmed-by-'
‘inter-engaging only the_gtraight inter-engagément

AN portions 9 and 10. -FurtherTfEh6ugn-the curved

inter-engagement portions are shown to be
f%_"' o 20'5dié—inter-engagéd over their entire-IenqthJin the
| | '  jémbodimen: shown in Figigz;'théQcﬁrﬁéd_inte?-eﬁgagemenﬁ_ 
':portibns méyﬁbe"pértly interAehgéged,'providedsthét'thé
.greater part the:eof'is!dis—enéaged; Furthermdre..it is
~also pe:misSibleqfoc'the dis-engagement portion to - |

25 extend slight1y ihtd“thé'straight'portions..'

In the step of washing,-dewatering and drying the



13 fastener chain which follows.the form ng-step described above. the

\chaln havi ng di sengaged curved portions is supplied to a washing,

_ dema;e(;‘g and drying unit 21 shown in Fig. 8. In the unit 21, .the

fastengr/5 chain 13 is washed in a water vessel containing mashlng |I\yld

means of a first roll brush 23 and thereafter is cleaned in a -~

reservoir 22 containing water 26 by means ofl3a second roll brush 25.

. Further, the fastener chain 13 is dewatered by passing through a -10

.'dematerlng devifizes @hexf chaduumhiyhe follloss tthe ffaxmingrstlepi Aeddribedri ed
~and ironed on a plurality of tension rollers 29 in thernmal drying equi pnent

.- .28. The mashlrm?bQKﬁmﬂQﬂqrﬁ?%ﬁﬁ?eﬁrFhﬁgns@éylasséﬂﬁbéagassdeCPSV&Q i mpor t.ant

step which is conventlonall applied to 15 the fastener chain_in order to

~ renove i npuri tiRAETIORG 15 teé]dt§h&vf"ﬁ§§1f1fgorndtef'fétél'-'éﬂﬂntanﬂaflél’il&g I

: hi | d d h t
quality of t e wiE deniA AR Fi G 0 3L FA8 HRIE 2251 Br8: RRLeRRE L ved

slide 20 fsastsisrn 33 S$ROWAehRaFi% a wa*e@fzt mskepéo%aaggnat gagntﬂpgol ts he

- fastener chain by neans of a botton1stop applying d nce
required that alilquilde Zantyr meagRgRTEAt FRREYI 26311 Bebedi B9 shaai ght and

_curved portions of the fastener chain brought fromthe
thereafter is cleaned 1n a reservoir 22 contalnlng water e
26 by means-of a second roll brush 25. Further. the |
| fastener- chaln 13 is. dewatered by pass1ng through a. : ;' k“)
'1D:'dewater1ng-dev1ce 27 of vacuum-type Then the fastener_:t
_cha1n 13: 1s dr1ed and ironed on a plurallty of tens10n

__rollers 29 in thermal: drying equlpment 28.

'*ThévwashinQa”&eﬁatéring'and &rrin§~steb aesc:ibed:aboqef.aﬁi"
is an. important step ‘which is conventionally app11ed tod?ni75:”
;15_ the fastener cha1n in order to remove 1mpur1ties. such o
as powdered-shav;ngs from the element matetlal.-machlnefk o

0il and smudge, ddhered to the fastener chain and also ;ff.l

to stabilize quality of the fastener chain. . - | -_; '\efit

‘In<the subseQuent;step,of?formingnaucurved'slide

- 20 fastener;sasvShown-in-Fig;l_@ bottom stops 14 are
attached to the fastener chaln by means of a bottom stop
: apply1ng dev1ce 32. Slnce it is required that a11 the
inter- engagement portlons 1nclud1ng straight and curved }-;:"*“
portions :of the fastener chain brought from the .'
25 preced1ng step are completely inter- engaged in order to -

ach1eve the attachment of the bottom stops 14. a11 the-



N

25 _preceding step are conpletely inter-engaged in order to achieve the ..
attachnment of -the bottom stops 14, all the 14 inter-engagenent porti sw~}
are inter-engaged by neans of an inter-engaging device 31 after all the =
i nt er -igpgaged portions have been once dis-engaged over their entire len

by a dis-inter-engagi ng device 30 and thereafter 5 the bottom stops 14
are attached to the fastener chain 13. Subseqddntly, as shown in Fig. 5,
sliders 15 are attached to the inter-engaged fastener chain 13 through thée
spaces 7 and 8 andinter-eaigayengiicposttipnsl @rar dnaep-eagagedt by heanacef
chain by means of a finishing 10 device 33. Flnall{ the fastener chain
13 i's cut at the iancinkal-angaming deviceeddn afternaldpsbesintandengagedor m
the desired curved slide fasteners. As desgri bed abqve, in accordangce with

the invention, a RRVEPRS iRAYVe éﬁ%&“%&lﬁ‘ﬁ&gﬁﬁgdcﬂfWédtES" entire

i nter- t t h di

Because of t ﬁnd. i '%Zﬂ'e © e bRl g iy gt 84058, 59, Bl éﬁﬁa&sﬁéﬁf |
portions, both at %ﬁ\ mfé¥§§§“¥4 (;e @Qﬁ%%h%ﬁet%btﬁetQagtggggfas ain

straight I|ne so ere 1s no nee rocess

stringers individugd|y ﬁbé&ﬁﬁrﬁil@l y dgh stdwnﬁtl‘hoﬁi; \A@she&%e@ew@tseatag and
drylng the fastener chain where curved ‘portions tend to deform easil y

attached to the inter- engaged fastener chaln 13 through

ey

.the'spaces 7 and 8 and thereafter upper stops 16 are

iigjt | "-..applled to the fastner chaln by means of a f1n1sh1ng

10 devrce 33. Flnally. the fastener chaln 13 is cut at the
internediate portion of each of the'spaces 7 andra-to':'

. form theddeSired curved elide_fasteners.-

1Z:As described.above,jln accordance w1th the 1nvent10n. a
' “_curved sllde fastener chaln hav1ng curved ' | _ _
'_h 1§h_1nter-engagement portlons each of which is dis- engaged
| is provrded Because of the drs engaged configuratlon
.of the curved-lnter engagement portlons. both of a palr
'?j\e/x. ""of fastener str1ngers are able to extend in a stralght
N ~_11ne. so that there is no need to process a pair of -
fﬁﬁ; t“". _ 20.,faetene:'stringers individually or separately:in the
. ':f.VStep.of'ﬁaehing; dewatering andfdrying the fastener
'Elgchaln where curved portlons tend to. deform eas11y

'.'because of heat_and ten31on._

- Thus;-itais possible to deal with a-pair of fastener
25 strlngers which are combined together throughout the

_whole process for producing a curved slide fastener.-

-



 “fast,

because of heat and tension. .Thus, it is possible to deal with a pair of
el 25 stringers which are conbi ned together throughout the whole
Zasg-|f or producing a curved slide fastener. As described above, in
accqr ce with the invention, a curved slide fastener chain having cukded

- inter=€ngagement portions each of which is dis-engaged is proyvided.

,Because of the dis-engaged configuratioms. of the curved
' |nter-engagenent portions, both of a pair of fastener stringers are able to_

cextend in agStyaidihindd Mbowd, LRladdiSE fahde V0L £19CEhd 01 RGERESEND aal rof
fastener stringers |nd|V|duaIIy or separately in the step of washing,

devat er i ng i<l W1idEd i ashdih havikdabdrvd@re curved portions tend
‘to deform easily because of heat and tension. Thus, it is possible to deal

with a pai rimfed-atigaemert ipwet sondi edckares vdibéhnetls t dpeténgagadoughout
the whol e process for producing a curved slide fastener. 15 - This
contri but ed s prwided ocBecanss raf thel diseehgaged eonfigurationin

producing curved slide fasteners in conparison to the prior-art method.
16 5 of. the curved 1nter-engagement portions, both of a pair

ot-fastener stringers are able to extend in a straight A
line, so”that'tﬁere-is'no need to process a pair of
fastener'strinéers.ihdividualiy"or'separateIY'in the
' step.of washing; dewatering'aodﬁdrYing.the-fastener o Xuz_g
10 chainiwﬁerehcurﬁed-portionscteod°toxdeform:easi1Y7 | :
| because of heat and teoSion.'_f -
lThus, it is posslble to deal w1th a pazr of fastener
strlngers ‘which are comblned together throughout the |
whole-procesS-for-produclng a curved slide fastener;.
15 | Thls contrlbutes to easy process control and an advanced
| product1v1ty 1n produ01ng curved sllde fasteners 1n.

compar1son to ‘the przor-art method. l ":_ | I



Clainms:- 1. A nethod of producing partly curved slide fasteners each '\ \\
including a straight pair of inter-engagenent portions and a curved p |f>
|nter,gngagenent portions 5 conprising the steps of:- formng a pair™
fastener stringers by mounting a plurality of elenent rows, each of a
predet érwi-ned | ength, on each of a pair of fastener tapes in series and
spaced relation, so that there is substantiallpg 10 uniform spaci ng, which
is the sane for both stringers, between the first effective elenment of each
el enent row and t8Es {he st effective elenent of the immedi ately foll ow ng or
i mredi at el y precedTﬂg'E enment row of the sane stringer respectively, so
that there is the sanme 15 elenent pitch for both stringers along the

strai ght inter-engagenent portions, and so that there is a |larger elenent
pitch for one stringek métimod cof tpmoduding gard trigercuxivedy stllidec fase¢dners

i nter-engagenment portions; inter-engaging at |east the straight 20

i nt er - engagenment @acki beeludiag atstrrightnpainfof Hatem@ngadeneads  so as
to |l eave at | east nos{ of the curved inter-engqg enent ortions

di s-i nt er - engagedPoF® ?%ﬁn?%ﬁf%s?%ﬁﬁﬁd(ﬂﬂ%§1° T @&t OF8yi ng
the fastener chain 25 . whi a nsi on thereto wi th the straight

i nter - engagenent 58???55%“?n?%$ %e Bver at |east nost of the Iength

thereof and “‘th the ngﬂfgg a. pair of fastener stringers by mounting a
s pluralityfof element rows, each of a-predetermined
“lkvj o length;jonheach'of a pair of fastener tapes in series
and.spaced;relation, so that there ls substantially
10 uniferm spacingQ"which'ie'the-same for ‘both stringers,
between the flrst effective: element of each element row r:
-.and the f1rst effectlve element of the 1mmedlate1y -

- follow1ng or 1mmed1ate1y precedlng element row of the

same strlnger respectlvely; so that there 1s-the same
15 'element pltch for both strlngers along the stralght
inter- engagement portlons. and so that there is- ‘a larger
element thch for one str1nger than for,the other .
stringerialong the”curved’interfengagement portione:
interfengaging at ‘least the straight
20‘*_inter-engagement_portionsf over at”least most of the
el o length thereof, so as to leave at least most of the
| curved inter-engagement portions'dis-inter;engaged. rq
-form'a'fastener_chain: | | | |
| washing. dewatering and.drying the fastener chain
.25 while applYing tension therete with the-straight
| 1nter engagement portlons 1nter engaged over at least

most of - the 1ength thereof and with the curved

* [ L M S *




.17 inter-engagenment portions dis-inter-engaged over at |east nost of the

| en thereof; and finishing said fastener chain to formsaid slide
,fasgggafs by cutting said slide fastener chain into unit 5 > Iengths after.
- applN¥ng parts such as. sliders thereto. 2. A nmethod as clained in cla\ﬁ11
wherein said parts include bottom stops, which are applied withall the™
.inter-engagenent portions fully inter-engaddd. 3. A nethod as clained'in_
claim2 wherein all the. 10 inter-engagenent portions. are fully

~di's-i nt er - engagegh hafmyaydmeny gaddipnanidds-dmtegedngaiged owvethatappl i cation
. .of the bottomstops. 4. = A nethod. of producing partly curved slide _
- fasteners substeadt aidst af ddecrlidngthnrthenegifer @tde to and as 15

illustrated in Figures 1 to 8 of the acconpanying draw ngs.
- finishing said fastener chain to form sa1d slide

fasteners by cutting said slide fastener chain into unit

5 lengths after applying parts such as sliders theretd,

2. A_method~as claimed in claim 1 wherein said parts
include bottom stops.'whlch are. applied with. all the'

1nter engagement portlons fully 1nter engaged.. ' _" \_} -

3..° A methbdgaefclaimed-in-c1aim 2. Wherein a11 the
10__1nter engagement portzons are fully dls 1nter engaged
:before belng fully 1nte: engaged p:1or to the '

' appl;cathn'of.the.bottom_etops,_

4, A.method;of producing partly Curved siideffasteneﬁsﬁ
.substantlally as descrlbed with reference to and as
15 - 111ustrated in. Flgures 1 to 8 of the accompanylng

: d:awxngsr
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