2 17 7967 . METHCD OF MANUFACTURI NG SLI DE FASTENER STRI NGERS W TH :
PARTI - COLORED ROWNS COF | NJECTI ON- MOLDED COUPLI NG ELEMENTS 5 ﬂzgg
presept invention relates to a nmethod of manufacturing a slide fgéi
stringer having a parti-colored row of injection-nolded coupling elenents
secured to one longitudinal edge of a stringer tape. Slide fasteners having
parti-cotored rows of 10 coupling elements-are particularly suitable for '
use with an article, such.as garnment, having nmulticol ored design patterns
as an att®dctive col or coMBIHON iGfh MANUBACTURING SLIDEJENSDENBRen t he
coupling elenents and the article. Such slide fasteners are usually 15
manuf act ured by an i nj ect iISFRENGERS JVIRIE HP BRT Bf COLQRER pROWA| OF conprises a
plurality of juxtaposed injection cylinders respectively held in fluid
communi cation with succesiﬂﬁgqmiﬂﬂwﬂobﬁﬂQiQQNR&I%Q EBEMENBSd assenbly for
injecting nelt synthetic resin 20 naterrals of _difirerent colors into the
corresponding rows of nold cavities at once while the nold assenbly is
fully closed with a stringer tape held herein, thereby formng a

parti-col oredSrow of inf8& PFESFRAtddPERIDII M %ﬁ&ﬁt§°s%cﬂ?gﬂ°90°fhe'
stringer tape along 25 .one | ongitudn edge thergof. The conventi onal
practice is home\')@ﬁ“gf"gﬁ&\';éﬁﬁaﬁe(ﬁas‘aen taﬁﬁ?'g%rorﬁ) TN RAKIPYIais

parti-colored row of injection-molded coupling elements

secured to one longitudinal edge of a stringer tape.
K/f ._. Slide fasteneré havihg parti-colored rows of
| 10 coupling-elemehts éré particularly-suitable for use
with an article, such as gérment, having multicolbred
désign patterns as én aﬁtractive color coo:dinatibn or
harmony is provided between the coupling elements and
the article. Such slide fasteners are usually
15 manufacturéd by an injection-moiding hachine of the
type which compfises é plurality of juxtaposed
injection cylinders respectively held in fluid
, o commdnicétion with successive rows of mold cavities in
| a mold assembly for injecting melt'synthetic resin
20 materials of different colors into the cdrresponding
| rows of mold cavities at once whilelthe mold.assembly'
is fully closed with a.stringer'tape held herein,
thereby forming a parti-colored row of injection-molded
coupling elements.sécured to'thé stringer tape along
25 one longitudinal edge thereof. |
The cbnvenﬁional p:acticé is however

disadvantageous in that complicated control is



-2- necessary in maintaining various noldiing factors, .such as heating
-tenperature, injection pressure and injection quantity, in a uniform
condition over all the injection cylinders. Furthernore, it becones
difficult 5 to maintain the desired nolding condition when - -
i njection-nmolding a parti-colored row of coupling el enments in which
respective coupling el enent groups of different colors are not uniformin:
| ength. Another drawback is in that due to the |arge nunber of 10 ..
injection cylinders, the. |nject|on nol di ng machi ne as a whol e beconQ&-Iarge
in size and %%m%$$ééreanlmaQOMsumyng(yar#nnswmbhgzng fhetpeesesiuch
invention, there is provided a nmethod of - manufacturing a slide fastener 15
stringer t o afhcheateing semprysturgpe imiect inn tpresseredandw of injection
nol ded coupl j el ements secured to the stringer tape along a |ongitudinal
edge thereoﬂ“iéﬁ%F%%t%Bﬂ“EbﬁﬁvléPnQ d farapaidi tign i ayect adi- tbedi ng a
~plurality of, 20 Ion itu Lnaﬁﬂg ced rows of coupling elegents on a

na

stringer tagdfUP ?% b? 86&@%ﬂm9§§ﬁ iy theeepms ofifficult

i njectio | ded .cqupl i nents haV| a first, eol or and bei ng spaced
from one@ag&%é?alﬂgtg &??1’6? ef“é?ﬂ'gﬂt"gf ke iehens - (b)
I nj ection- nnldl f% |tu |naIIy aced roms of coupling
el ements on? par #-co ored of coupl lng

elements in whlch respectlve coupllng element groups of
dlfferent colors are not unlform 1n length Another
drawback 1s in that due to the large number of

10 1nject10n cyllnders, the 1n3ect10n-mold1ng machlne as a
whole becomes 1arge in size and complicated in

constructlon._

Accordlng to the present 1nvent10n, there is
provided a method of manufacturing a slide fastener
15 strlnger toinchxm a strlnger tape and a part1 colored
row of injection molded coupllng elements secured to
the strlnger tape along a longztud1nal edge thereof,

sa1d method compr;sxng the steps of: : ' W/

(a) injection-molding a plurality of
20 longxtudlnally spaced rows of coupllng elements on a
strlnger tape along a 1ongitudinal edge thereof, the
rows of 1nJectlon-molded coupllng elements hav1ng a
flrst color and being spaced from one another by a
pluralxty of element free portxons, |
25 (b) 1n3ectlon-mold1ng a plurallty of_

_longltudxnally spaced rows of coupllng elements on the



-3; stringer tape along the respective elenment-free portions, the just

I nj ection-nol ded rows.of coupling el.enents having a second color which is
dirfferent fromthe first color of the previops injection-nolded 5

coupling ekenents; and (c) repeating the above-nentioned step (b) until the
el enment-free portions are occupied with the injection-nolded coupling
elenents. |t | Steingsedtapesabbagbthecaespbdt ivel dindiitestrdei Nvention

to providé-a nethod which will elimnate and substantially overcone the
f or egoi ng dr awRRAHEL Q1S ¢ heher just méhfedt ibn-nd lided heswdalf avagp Prssi bl e by
means of the present invention to provide a 15 met hod

appl i cabl e o afliefjianis dravibtgli agseechdneodbrt wh ichpd shadifTe et 1K &n

i njection cylinder, for manufacturing a slide fastener stringer having a
parti-col ored &% FHLr&uAIRE PEnthe sPreybousoinjectddnemod ded i nger t ape
al ong one d ongi tudi.nal edge thereof. 20 The invention will be
descri bed by waPUB! NG, Bliamentss ra8drence to the acconpanyi ng drawi ngs,
wherein:- Figures 1A throulgqh %&,are fragnentary plan views of a pair of
slide fastener stringdld, G9R&AkING i the AbeverBestiened step Jbdpuritirl

form ng a pair,pf rt-c ed 25 rows of injection-nolded couplin
9 PalT¢Re Bement- ree portions are oécupied with the PHing

injection—moided coupling elements.

It is believed possible by means

10 of the present invention to provide a method
which will eliminate and subétantially overcome. the
_foregoing'drawbéCks of the prior method.
It is fqrther believed possible
by means of the present-invention to provide a
15 method applicable to an injection-molding machine of.
. the type having a single.injection leinder, for
manufacturing a slide fastener stringer having a
Wi parti-colored row of coupling eleméﬁts injection-molded

on a stringer tape along one longitudinal. edge thereof.
20 The invention will be described by way oF'example
with reference to the a;companying.dréﬁings, whe;ein:-
Figures 1A through 1C are fragmeﬁtary plan Qiews of
~a pair of slide fastener stringers, illustratiﬁe of
succesgiue molding stebé"fcf forming a pair of part-colored

25 rows of injection-molded coupling



-4- elements on the fastener stringers according to the present invention,
‘Figure 2 is a fragnentary plan view of a sljide fastener including the

" fastener stringers manufactured 5 in accordance with the present

invention; Figure 3 is a fragnmentary perspective view of a nold assenbly ™

used to manufacture the fastener stringers of Figure 2, Figures 4A through

4C are views simlar to 10 Figures 1A,to 1C, but shomﬁng a modi fied mol di ng

process applicable to another nold as%enbly Figure 5 is a schemti &

fragmentary digheticRl sl dhe¥dotlndl | gee [A5020°0caLERIRET 3NN SHPosed

parti-col ored rows of 1nj ec I'on- oup 'ng ts o]

different: cobggsghguqﬁvéﬂﬁygdifils a viewsimlar to Figure 5; shomﬁng
parti-col ored rows of injection-molded coupling el ements conposed of four

different color gr0@g§uﬂagynfgsg’g{géﬁgﬂmg&ﬁrglgﬁhegggl ol Gagaeary 20
pl an views of various slide fastener stringers each having a parti-col ored

row of injectagheerddthcQudin éﬁg:tﬁi efedtisnén ¥bi EhgeLsPaahuracedreded
coupling el enent groups have fferent lengths; Figure 10 is a schematic

fragment asy phaaceogrdadveofwittip thierprasént abheantichti ngers interconnect ed
in a longitudinally displaced relation to one another so as to provide a
st aggered col or pat Féguren JodsoseEragmentary perspective view of a
mold assembly used to manufacture the fastene?
stringers of Figure 25 |
Figures 4A through 4C are views similar to _ o/
10 Figures 1A to 1C, but showing a modified_mo;ding
process applicablerto'another.mold_assembly:
Figure 5 is a schematic fragmentary plan view of
a pair:of_slide fastener stringers having opposed
parti-oolored rows of injection-molded coupling
15 elementé of rwo different color groups;
. Figure 6 is a view similar to Figure 5, showing
parti-colored roﬁs"of injection-molded coupling
elements composed of four dlfferent color groups; W
F;gures 7 through 9 are schematic fragmentary
20 plan v;ews of varlous slzde fastener stringers each
having a pérti-colored row of injection-molded coupling
olementé in whioh respective colored coupling element
groupé have different-leugths;:
Figure IO_is.a schematic fragmentary plan view
25 of two identical fastener étringers interconnected in a

longitudinally displaced relation to one another so as

to provide a staggered color pattern on opposed



¢

-5- parti-colored rows of coupling elements; and Figure 11, appearing with
ngure 2, is a perspective view of .a nold nenber having a control rod for
adjustlng the length of a row of coupling elenents 5 to be

i nj ectionynol ded. Figures 1A through 1C show successive nol di ng steps
enbodyi ng the present invention for manufacturing a pair of slide fastener
stringers.S, S each |nclud|ng a nul tieobPored or parti-colored row of

i nj ecti op-4ol ded 10 cou el enents secured to a stringer tape T al ong
one Iongﬁkudlna@aéﬁgec@gér f rowaecofoaplphingl ekemestareandnposed of three

successi ve groups El, E2 .E3 fi di fferent individual colors, each colored
coupl i ng el ement group Figered g 2PASAGING i t yWEh, Bdguse goubﬁl Ag 15

el enents | ongitudinall aced at _equ i,nterval s, The slide fastener
stringers S. gS§?ﬁﬁ§pﬁﬁﬁhY§cYb?%d°5 3 QBﬁBI@8m¥8§ebﬁgﬁn90af8PﬂF5°ilFGQ

manuf act ured byt SR 88t Faa RieatROSRRCRF S FARI BE ngaLrssae1eBeRbey u
such as s o | u e 1 gsse y Mincludes a pair of upper an
h h ébF%Q {S%% lgﬁﬂﬁgkﬁ nbl | ud f d

| ower nDId | ves or relatively novabl e toward each other to
define therebetween a ﬁigﬁ@éstyAOihf@M§h01c2§hsnlQu&ééséieé mgngi hydi nal 1y
n

spaced at equal intervals and held i | uid comruni cati on wi th one”anot her.

Each of the nolghepsbatiboddindPeh@spt@stht TRYEnEU6AAESr amanufacturing
a pair of slide fastener stringers S, S each ingluding
a multicolored or parti-colored row of injection-molded

10 coupling elements secured to a stringer tape T along
one longitudinal edge thereof. The coupling elements
are coméosed of three successive groups Ei, E2, E3 of
different individual colors, each colored coupling
.element group'including a plurality of rows of coupling

15 elements longitqdinally spaced at equal intervals. The
slidé fastener stringers S, S thus manufactured are
coupled together to form a slide fastener shown in
Figure 2; | | | |

The_siide fastener stringers S, S are

20 manufactured by an injection-mblding machihe including
a mold assembly M such as shown in Figﬁre 3. The ﬁold
assembly M includes'a_pair of upper and lower mold
halves or members M2, Ml telaﬁively meable toward each
othef to'define theiebetween a‘plurality-of rows of

25 mold cavities 1ongitudinally spéced at equal intervals
and held ih fluid communication with one andther.' Each

of the mold members Ml, M2 has in its mold surface a



-6 - pair of laterally spaced rows of nold cavities 1, each row being

conposed of a plurality of nold cavity groups (two being shown in Figure 3) °

| ongi tudi nally spaced from one another by elongate |ands 2. Each nold
cavity 5 group has a length equal to the Iength of each row. of :
i nj ection-nol ded coupling elenments El, E2, E3 of one color. The nol d nmenber
ML M2 al so includes a runner 3 di speséd=between and extendi ng . _ 3
-longitudinally along the rows of nold cavities, the runner 3 being he/d in
fluid 10 copmini oft ilatesally epaced viowsl ofioidldacavities ihr eaghee
nunmber of gates ggqt desi gnated) . The upper nold nenber M2 has a sprue 4
t hrough whi cKo¥ deidgdefFaompasad shihaplerakbity afit veldl cayityr gsoups a
single injection cylinder 5 into the nold cavities 1. A 15 plurality .
(three in thétWpP| beimng: &hawfod FigYref3 b benei tudinaidgs spaged defined in
the nold surface of each nold nenmber ML, M2 and they extend parallel to the
runner 3 al oREOPhONELRARSERSTIIRYy ekongate lands2ei vEaght Relf, cavity
i nj ection-nol ded c upling el enents. The 20 elfn ate recesses 6 each have a
| engt h whPch9FSUPWIEE £h qq&ﬁﬁﬂ?&ﬂa%rﬁpikkﬁv th 8 geashi £eWyPSups, and
hence the |ength of the individual, rows of injection:polded coupling
el enent s. Thggpgﬁ fﬁnopoeﬁ%q%ﬁﬁﬂﬁﬁéPQS?é?@ﬁp¢ﬁt%£faFgﬁug§iB%e°8F t he
| ength of 25 h up. Qfy ol 0 1 _and varies.as_the nunber of
col ors used ?8E§§éngg%.R@@ﬁ%“&%ﬁﬁﬁgﬁgéhgﬁg %f€3r¥ﬂ5#“§ﬁglﬁd2§n er’3 -
reciprocabl yaiByaka BetweeddHl Riktehding longitudinally along the
" rows of mold cavities, the runner 3 being held in fluid \‘)
10 communication with the individual mold cavities 1
through a number of gates'(not.designated). The upper
mold member M2 has a sprue 4 through which a colored
melted synthetic resin material is forced by a single
injection cylinder 5 into the mo;d cavities 1. A
15 plurélity (three in the iilustfated_embddiﬁént) of
elongatéJrecésées'G:are defined in the mold surface 5f
each mold mémbef M1, M2 and they extend parallel'to the
runner 3'élong the corresponding lands 2 for recéiving o
‘the previqus injection-molded coupiing'elements. The
20 elongate_fecessés 6 each have'a length which is twice
| the length of the individual mold cavity gfoups, and
hence the length of the individual rows of
injection-molded coupling eieménts. Thé length of the
recesses 6 is an.integral_mﬁitiple of the length of
25 each group of mold caviﬁies 1 and varies as-the.number,
of colors used is changed. The mold assembly M further

includes a reciprocably movable positioning pin 7



-7- disposed at- one end of the |Iower nold nmenber M and projectable from
the nold surface of the nold nenber ML to position the previous

i nj ection-nol ded coupling elements with respect to the nold cavities 1
beforé the next injecting operation starts. Operation of the

i njection-nolding machine is as follows. Wiile the nold assenbly Mis held
in the fully opened position, a pair of pasallel spaced stringer tapes T, T
i s introduCed .bet ween the upper and 10 | ower nold menbers M2, ML so that
i.nner | ongit udi dilspededs atf driee erid iofethd apmeed , mdldVinéthioer tME 49as Of
nold cavities 1. Then the nold assenbly Mis fully closed. Wth this -

condi tion, a neprejesrabis framdihe molsd i surfdce ofsthednebd onember nMkct ed
by the 15 injection cylinder 5 into the individual cavities 1 through the
sprue 4, the rufRePo3ifien fhgarayviquikrighiedoion o kded wwawplingthree in
the illustrated enbodi ment) of |ongitudinally spaced rows of

i nj ecti on-nol de@XEHgRESHFidhe kafreqt] W dhedeld teavibiesnkrbefore t taenal

edge of each stringer, tape ,T. The iqyection-nolded coupling elenents E1 are
cool ed for - a5pr & eﬁﬁlﬁé?ﬁﬁQWQRfﬁﬁ'ﬁqqnﬁt * expiration of the

ie 25 of whioh the. SREFAtITG i e, 104 LTaet 419 RARETHAR 418 FF ace

of the |ower ”DkglﬁB%BQr M%fygjéﬂgamold éssembly M is held in the
fully opened'position, a pair of parallel spaced
stringer.tapes T, T .is introduced between the upper and

10 lower mold members M2, Ml so that inner longitudinal
edges of the stringer tapes T, T overlap the rows of
mold cavities 1. Then ﬁhe mold assembly M is fully
closed. With this condition, a melted synthetic resin
material of a desired color is injected by the

15 injection cylinder 5 into the individual cavities 1
through the sprue 4, the runner 3 and £he gates, |
thereby forming a plurality (three in the illﬁstrated
embodiment) of longitudinally spaced rows of
injection-molded coupling elements El secured to the

20 inner longitudinal edge of eaeh stringer tape T. The
injection-molded coupling elements El.are cooled for a
predetermined period of time.

Upon expiration of the predetermined cooling

time, the mold assembly M is fully:opened, at the time

25 of which the positioning pin 7 is projected from the |
mold surface of the lower mold member Ml and the

injection-molded coupling elements El are ejected out



I nj ection-nol ded coupling elenents E1 are ejected out -8- of the nold
cavities 1 by nmeans of a plurality of ejector pins (not shown). Then the
stringer tapes T are fed in a longitudinal direction until a trailing end .
of a runner portion 8 of the injection-nolded 5 coupling elenents EI  ~
engages the positioning pin 7, as shown in Figure 1A. The nold assenbly M
is ¢l osed again and the foregoing.§t§m§ of. nol di ng operation are repeated
until the injection-nolded coupling elenents El are formed on the stringer’

tapes T al 089 1B LEndl afke APTLaly Hadha BF U G Laleplgent - free

portions 9 between successive rows I njection- I ng el errent S

EL.  Ther eagl@t ot Qi ddot YncwH e mgﬂ%&%éﬂwet;%estfe runner
portions 8 and the gate portions are renoved in a known nanner fromthe 15

i nj ection- malrdededoupl iand MR indl -diftfecsidn Nae¥il apesrdiMa§ t hus

i nj ection-nolded coupling elements E1 of the desired color are introduced
again into end wf deduwasanportlonhi8 eof hehd alhfsct Sohthdydefened. In this
i nstance, the 20 individual rows of injection-nolded coupling elenents E
are recebvedoupldimgr edemeditsy Rlnemngdgesecthd pomt tioptegspin67wi ad a

| eadi ng end of each coupling elenment row | ocated next to-a trailing nold
cavity ‘1 of sbeein Asl Figarey &ﬂcnﬁhe\NQIdtaﬁ%ﬁmbhﬁ|M|bﬂ cipeedol d 25

assenbly Mis fully closed and a nelted synthetic resin
: again and the foregoing steps of molding operation arz

&

repeated until the injection-molded'coupling elements
El are formed'on-the stringer-tapes T along the iength _ \_)
10 thereof with a plurality of element-free portions 9
between successive rows of injection-molded coupling
elements El. Thereafter,-a'plurality of éprue'portions
- 4a (Figure 3), the runner portions 8 and the gate
portions are removed in a known manner from the
15 injection-molded coupling elements EL.
.The stringer tapes T with thus injection-molded
coupling elements El of the desired color are
introduced again into the molded assembly M while the \‘)
" latter is fully opened. In this instance, the
20 individual rows of injection-molded coupling elements
| El are received in corresponding ones of the elongate
recesses 6 with a leading end of each coupling element
row located next to a trailing mold cavity 1 of each
mold cavity grecup. With this condition, the mold
25 assembly M is fully closed and a melted synfhetic-resin
'material'of a.desired color, which is different from

_the color of the previous injection—molded coupling



material of a desired color, which is different fromthe color of the

pf evi ous i njection-nol ded coupling., -9- elenents E1, is injected by the
hnjection cylinder 5 into the nold cavities 1 through the sprue 4, the
runner 3 and the gates. Thus, three |ongitudinally spaced rows of

I nj ection-nolded coupling elenents E2 5 are forned at once on and al ong the
respective elenent-free portions 9 of_egch stringer tape T in an end-to-end
rel ation -t adjacent ones of the previous injection-nolded coupling

el enent s “EL. Aféféméﬁ\?siﬁ‘i,eci%oi‘ﬁﬁ@ééé& B918heNIngbeTERNS 72 AL Been

formed 10 on all the elenment-free” portion e respective stringer

tapes T, as shovtd nerd a6 Ed lEavERie8 DOEhESASH EHan@.braerhi,Of&ﬁeand the
gate portions are renmoved fromthe injection-nolded coupling elenments E2.

In this conditinmnench siditigergaess. T Bhuk|, Bhgea 15nghuhatthhngf
el enment-free portions 9a between successive rows of injection-nolded
coupl i ng el enerdpaded Fdws eaf hirjeceidatmoddpdr toaplaghelemgngsl @29t h
which is equal to the Iength of each group of nbld cavities 1.. 20

The stringers t apes formad nat torce nprcandnatohdetheoupbprgtévenents E1, E2
of different colors are introduced into the same nold assenbly Min such a
manner that thelergnhtTiree penttors, 9L seachesbrinderntape Tedpeani ve

el ongate recesses_ 6 and the ] - .
end-to-end relation to adjacent ones of the previous

injection-molded cdupling elements El. After the
L/ injection-molded coupling elements E2 have been férmed
10 on all the element-free poftioné 9 of the respective
stringer'tapes T; as shown in Figure 1B, sprue
~ portions, runner portions and the gate portions are
removed from the injection-molded coupling elements E2.
In this condition, each étringer tape T still has a
15 plurality of element-free portiops 9a between
successive fowé of injection-mdlded cbupiing elements
El, Ez; each elemeht?free portion 95 having a length
which is equal to the length of each group of moid.
cavities 1. | |
20 The stringer tapes T having thé'injection-molded
COupling eiementslﬂl, E2 of diffefént colors are
'introduced into the same mold assembly M in such é
manner that the coupling elements_El;'EZ are received
in the respective elongate recésses 6_ahd the
25 element—free.portions 9a are held in registry'with the
mold cavities 1. While the mold assembly M is fully

closed, a melt synthetic resin material_of a color,



25 elenment-free portions 9a are held in registry with the nold cavities 1.
. Wiile the nold assenbly Mis fully closed, .a nelt. synthetic resin materia
of a color, - 10 - which is different fromthe colors of the previous

i nj ection-nol ded coupling elements E1, E2, is injected by the cylinder 5~
into the nold cavities 1. Thus, threg  rows of injection-nolded coupling

el ements E3 are 5 forned respective bet ween t he previous injection-

| ded || I E deth ' i_nj_ecti.on- | ded |4
ol ement o Eb Vet B A Reerafifc£heh RR Rt o I miRvdiihent - o

ti 9, fashovg,l h O .and _| I £XI th
10 are ful 15 St o thot Reor e RH eanRR bl ol B el TR

E3. ATLer SHYIGHONdY Diitde UON2hEBOLhRORBIANLaUANS dWIILT Oty el t her

desi gnat ed) eenh renoved, shid astener stringers S, as shown
in Figure 2¢ifd cpcsw%fedi@aewsh-ml%%apbo%ﬁ%gt REL e PTES are

i nj ection-nolded coupling elenments El, , E3 Of three different colors by.
nmeans of sa ddieid Sesped®ivélgdbebiveehi @heMprai itiiseidyatisionw in Figures

4A-4C is reduced to practice-by a nold assenbly M having a pair of
~relatively nwlaidé® cmipl ingbelemdht 80EL( anldy thiee prieairous) imjreteiddy. Each
mol d menber M' has a pair of rows of nold cavities 10 extendi ng throughout
the | ength tiodrdsf couphbingnebeméfdtsxE@ndasg shewnedn tFhigumnwsl@®f nbhd
cavities 10, the runner 10 and the . : _ -
this condition, the element-free portions 9, 9a shown
in Figures lA and 1B are no longer existence as they | \~)
10 are'fully occupied with the injection-molded coupling
elements El, E2, E3. After sprue portions, runner
portions and gate portidns (neither designated) have
been removéd, the'slide fastene; Stringers S, §, as
shown in Figure 2, are connected together by coupling
15 the rows of injectionfmolded coupling elements El, E2,.
E3 of three different colors by means of a slider SL. ‘

A modified injection molding method shown in

Figures 4A74C_is reduced to pragtice by a mold assembly

M' having a pair of relatively movable mold members M" ~
20 (only one shown in Figure 11). Each mold’member M" has

a pair of rows of mold,cavities 10 egtending throughout

the lgngth.theréof and a runner'll extending béﬁween

the rows of mold cavities lO,Ithe runner 10 and the .

individual mold cavities 10 are connected togeth: by a
25 number of gates (not'designated). The row of mold
cavities 10 have a length equal to the length of a

group of coupling elements to be injection-molded.



i ndi vidual nold cavities 10 are connected together by a 25 nunber of gates
(not designated). The row of nold,cavities 10 have a length equal to the
lLength of a group of coupling elenents to be injection-nolded. Wth the
use of the nold assenbly M, a nelt synthetic resin material of a desired
color is injected into the nold cavities 10 to forma row of

i nj ectiton-nol ded coupling el ements El-aohleach stringer tape T along one 5
| ongi tudi.ral edge thereof. Then the stringer tapes T are noved in a

| ongi t udivnal dWdddt ithe msea off o Ldhtassemblni Ml hga emel ©f spnthevie
portion 12 of the nol ded-coupling el ement. E1 engages a positioning menber
13 (Fi gure 4A) resia makemicad of ) dedired heolengis bhjedtefieinbbdtbavities
10. This distance is an integral multiple of the |ength of the nold
cavities 10 an@oild gawtiiefedbyta Homymtion IELigieatiqpereldeds t he

di stance of movenent, of each striqger tape T, L, is the Ie$ﬁth of the nold
cavities 10 anfNplingelananis A1 op Qach ssthingexr seape Thealorggenag

paced T ows Sof TR Eh o AHAE US4 ol DA PS4 LROSE retbeh Bach

Capes T ar e | neFSINEE g (I RATI L GEEETHAGA Y 2 APtAARe he ol d

CAV 15 110, Mg, U S e MU G FURRLL SPGFELER L 54F! Y ©f oot

molded-coupling element El engages a positioning member
S 13 (Figure 4A), the distance being twice the 1§ngth_of

10 the mold cavities 10. This distance is an integral
multiple of the length of the mold cavities 10 and is
determined by the equation D=L (N-l) where D is the
distance of movement of_each stringer tape T, L is the
length of the mold éavities 10 and N is the number of

15 colors to be used. The foregoing.steps of molding
operation are repeated until a plurality of
longitudinally spaced rowé of injection-molded coupling .

 elements El are formed on each stringer tape along one
longitudinal edge thereof.

20 The stringer tapes T are introduced again into
the mold assembly Mf,such that the mold cavities 10 and
one of rows of previous injection-molded coupling

.elemenﬁs El are located end to end. Theh a melted
synthetic resin material of a different color is

25 injected into the mold cavities 10 to form é row of

injection-molded coupling elements E2 extending

contiguously to the row of coupling eiements El. The



: o : : : . : (
synthetic resin material of a different color is 25 injected into the nold

cavities 10 to forma row of injection-nolded coupling elenents E2
extendi ng contiguously to the row of coupling elenents El. The =~ - 12 - .
stringer tapes T are advanced by the above-nentioned distance and the next.
following row of injection-nolded coupling elements E2 is formed as shown

in Figure 4B. In the same figure, ref ggence nunmeral 14 designates-a 5

posi tioning menber engageable with the previous injection-nolded cqupling

el ements El fﬁrﬂ%}éﬁ'%@ﬁ Thsréoaavauéeaabyt 2Re 8Ag9s-HehRibasmect~to the
nold cavities 10 he just-nentioned nol ding operation is repeated for the
formation of diwsamte i apdctheonnext dédl16wingupbiwnofeliagestdon3mdadedy a

color which is different fromthe colors of the coupling elenents E1, E2.

The runner porduphing 2elepenies pB2tisnfofmed akoshpwandng&iiguwer 4iBans ( not
desi gnated) may be renoved either after formation of each row of

i nj ecti on- nol Hedchoupineof igure) ecnefieceste mameE3l 34 desighetest iaon of
parti-colored rows of coupling elements El, E2, E3 of different colors.

Fi gur es Ei5PwRﬁﬁﬁﬁ%P%#ﬁﬂvm%@b%ﬁse§9¢ﬂeabb§tﬁhéh shei pgevdomgde in

accordance wth the present 20 invention. The stringers shown in Figure 5
have two opmiﬂﬂ?q§ﬁ@ﬁcﬁ°1¢ﬁ@c??Bﬂlthdéaeﬁﬁﬁﬁﬁlﬁé EpEneredtioning each

coupling elemﬂg féﬁéf?ﬁ&?aﬁf”@gégdegges with respect to the mold

s

'~ cavities 10. The'just-mentioned molding operation is
repeated for the formation of rows of'injection-molded \_)
10 coupling elements E3 having a color which is'different
from the colors of the coupling elements El, E2. The
runner portions 12, sprue portions (not shown) and gate
portions (not désignated) may be removed either after
' formation of each row of injection-molded coupling
15- elements El, E2, E3, or upon formation of parti-colored
rows of coupling elements El, E2, E3 of different -
colors. |
Figures 5 thréugh 9 show various slide fastener o
stringers made in accordance with the present ~
20 invention. - The Stringersrshown'in Figure 5 have two
opposed rows of injection-molded coupling élements"E4,
ES5, each coupling element row being composed of a
plurality of lbngitudinaily spaced groups of coupling g
elements E4 .of one color and a plurality of groups of
25 coupling elements ES of another color dispoéed between
adjacent groups of the coupling elements E4. All the

coupling elément groups have the same length.
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plurality of longitudinally spaced groups of coupling elenments E4 of one
color and a plurality of groups of .25 coupling el enents E5 of another col or
di sppsed between adjacent groups of the coupling elenents E4. Al the
coupling el enent groups have the same | ength. -13- Stringers shown in
Figure 6 have a pair of parti- colored rows of injection-nolded coupling

el ement’s conposed of four different cgl g5 groups E6-E9, all coupling

el enent gﬁgups E6- E9 having the sanme |ength. 5 Sl i de fastener

stringer 3='Showgé i fh&rs eshdwh 018 PRghrBagenavhaat base! 8%e§a& wof
I nj ection-nol ded coupling elenents in which respective col ored coupling

el ement groups ¢dIdfdd hewe OFfinfestibarsblaedTkoub2ialyh eQbmendisvi dual
coupling el enent groups can be 10 changed by displacing a control rod 15
(Figure 11) -i n composed of r ourodififengntheoiltiengtrolips EBeEShyaldryi ng the
effective length of the rows of nold cavities 10. Parti-colored rows of
i nj ecti on- nol degouRlibny nglerentngrovnswi6+-BIFhguisglGher saméedeagth.
attractive 15 zigzag or, staggered col or pattern which is obtainable when
two stringer® are conn@kid® fagkener shringengi shawnainyFdgusescddtoel9ation
to one another. In the foregoing enbodi ments, a single ingection-nolding
machi ne with a @3%RyIRAYR ¥ BRckhnFrgloped; sonsed iadectdanrmgldrd i nventive
met hod into practice, The gresent_invention is also applicahle to_,
coupling elements in which respective colored coupling
element groups El0-El7 have different lengths. The
K/. length of individual coupling element groups can be
10 'changed-by displacing a control rod 15 (Figure 11) in
an axial direction along the runner 11, thereby varying
the effective length of the rows of mold cavities 10.
. Parti-colored rows of injection-molded coupling
elements shown in Figure 10 provides an attractive
15 zigzag or staggered color pattern which is obtainable
when two stringers are connected together in a
longitudinally displaced relation to one another.
In the foregoing embodiments, a single
ingection-mblding machine with a single mold assembly
20 is used for reducing the inventive method into
practice. The present invention is also applicable to
a series of injection-molding machines each provided
exclusively for forming injection-molded coupling
elements of one color, the injection-molding machines
25 have the same mold assemblies each having one injection

cylinder.

The method according to the present invention



a series of injection-nolding machi nes each .provi ded exclusively for
formng injection-nolded coupling el enents of one color, the
“injection-nolding machi nes 25 have the same nol d assenblies each having one .
injection cylinder. The method according to the present inventiion -14-°
" has various advantages. Since a slide fastener stringer having a

parti=-col ored row of injection-nolded qpqpling el enents can be manufactured
by an injection nolding nmachi ne havin&‘a single injection cylinder,.-5
various ml di pgsf gek9bas JUYARRJARAL T B dRIMCTAHL e J UG on pressur o
and the injectron quantity can N ntaied 1 na uni ormcondition with
at nost ease. : hBREC hiaQd Dl di ' r ' c‘.ﬂﬁw{ﬁ% le in
structure andgﬁgrllggh?shgggyg?g :%?#{Ig-?gl%irﬁirr@g dtiel di n% ope?da?ipon is
repeat ed for eaﬁPmaboga_lgmtenlt% RANS ibel eanufitired By Un COAHE ol ement s
of a substantially unlimted nunber of colors. The |éngth of individual :
groups of injma6lidigihedd neotrlviing @l @iﬁi(?lse-ii&t t EdH oyl {ddat, t he
necessi-ty of 15 reconstruction of the nold assenbly. 20 25 :

5 various molding factors, such as heating temperature,

injection pressure and the ipjection quantity can-be

maintained in a uniform condition with atmest ease.

The injection-molding machine per sé is compact and

simple in structure and hence is easy to maintain. \_)
10 since the molding operation is repeated for each color,

it is possible to form a row of coupling elements of a

substantially unlimited number of colors. The length

of individual groups of injection-molded coupling

elemeﬁts-is variable without the necessity of

15 reconstruction of the mold assembly.

20

25
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- 15 - CLAIMS:- 1. A nmethod of wanufacturing a slide fastener stringer to

i hclude a stringer tape and a pakisim f injection nol ded
coupli-ng el ements secured to theiﬂ'lm ﬁnﬂlwﬂmgong a | ongitudi nal edge
t hereof, said nmethod conprising the steps wf:s (&) injection-nolding a
plurality of longitudinally spaced rows of coupling el enents on a stri.nger
tape al tng a | ongi tudi nal edge theregfl the 10 rows of injection-nolded
couplingféLenents having a first col or gnd bei ng spaced from one anot her by
a plurali¥y o I &gﬁgqj-free portions; (b) injection-nolding a plurality of
| ongi t udi nal | y"spaced rows of coupling elements on the 15 stringer tape
al ong the respective jel e 5 rti LUSL LRkagtl ed rows
of coupling elenents ]Havﬁgﬁeaéﬁs‘g%oﬁg %%ﬂu}?a%?gﬁhgsradF?Jfl'grgerﬁt%%}reorﬂr%lﬂl:?he
first color ofgeihggureucouscliEe 'wfr%ifdtsggphhagaegsmtgblmﬁo_
(c) repeating the above-nentioned step unt the elenment-free portions
are occupi ed Wiokh odfq dfdAGld P o YA dl S P Phy NE18MEHBR! SecdredA Lt hod
according to claim1, the first- 25 nentioned”injection-nmolding step (a)
conpri si nge(athk igtriodes agd aldng Welohgbeulchiteadgeptherebsr,el atively
nmovabl e nDPd menbers defining a

said method comprising the steps of:

' (a) injection-molding a plurality of
longitudinally spaced rows of coupling elements on a
LJ : stringer tape along a longitudinal'edge thereof, the |
10 rows of injection-molded coupling eiements having a
first color and being spéced from one another by a‘
plurality of element-free portions;
(b) injection-molding a plurality of
' longitudinally spaced rows of coupling elements on the
15 stringer tape along the respective element-free |
portions, the just injection-
molded rows of coupling elements havihg a second color
O which is different from the first color of the previous
injection-molded'cbﬁpling eléments: and
20 - (c) repeéting the_ébove-ﬁehfioned-stap (b) until
the element-free portions are occupied with the
injection- | N
molded éoupling elements.
| 2. A method according ﬁo claim 1, the first- .
25 mentioned injection-molding step (a) comprising
(a-1) inﬁroducing.tﬁe stringer tape between a

pair of relatively movable mold members defining a



- 16 - series of nold cavities; _(a-2) injecting a nelted synthetic resin

. material of one color into the nold cavities while the nold nenbers are
fully closed; 5 (a-3) er tape in a longitudina
direction while the nold rrerrbemnmgmmuﬂllmlﬂed until a trailing end of
the just injection-nolded row of cbuptiry &l ements is spaced froma |eading
one of the nold cavities by a dlstancqémhich is an integral 10 nultiple of
the I ength of the just injection-nolde ow of coupling el ements; and (a-3)
repeating sai dekRb8CbEOmoRRd caRMIEI@;2-1) and (a-2). 3. A nethod aseordlng
-to claim2, the second- 15 nentioned injection- nDIdlng step (b) conprising
(b-1) |ntrodUC|ng t heas2ni iggectdmyy agaidl trl isaitididtds ienbers such
that the nold cavities and one of the rows of previous injection-nolded
coupling el enmateraag bficaned cerddrt dntiod;th20 mold cavit{ieR)whilecthag a
colored nelted synthetic resin material of another color into the nold
caviti es whi | molempmbersearer £udily falldseds osed; (b-3) noving, the stringer
tape in a longitudinal direction by said distance while the mol d menbers
are 25 fubly openedfazdd @@NAPgré@@aﬁﬁﬁ}Qgﬂniﬁagexmnrglkﬂn9¥kﬂd¥@p¥b 2)
and (b-3).

direction while the mold members are fully opened until
a trailing end of the just injection-molded row of
coupling_elements_is spaced from a leading one of the
mold cavities_by'a_distance Which_ls_an integral \;}
10 mnltiple of the length_of the just injection-molded row
of coupling elements; and . | |
(a-3) repeating said injection and moving (a-1)
and (a-2). | _ .
3. A method accordlng_to claim 2, the second-
15 mentioned injection—molding step (b) comprising
(b-1) 1ntroduc1ng the strlnger tape agaxn

between the mold members such that the mold cav1t1es

and one of the rows of previous 1njectlon-molded

\
coupling elements are located end to end- ~
20 _ (b-2) 1nject1ng a colored melted synthetlc resin
mater1a1 of another color into the mold cav1t1es whxle
the mold members are fully closed-
(b-3) moving the stringer tape in a_longitudinal -

direction by said distance mhile the moldﬂmembers'are
25 fully opened‘ ‘and
(b-4) repeatlng said 1n3ect1ng and mov1ng (b=2)

and (b—3)



- 17 - 4. A nmethod according to-: b nt- free portions having
d.length which is an integral mul Ilﬁ.m"‘ilﬂﬁﬁﬂs@ﬂ?h of each row of
injection-nol ded coupling el ement s%0T¢ lor. 5 5 A

met hod agcording to claim1, the rows of -injection-nolded coupling el enments
of one color having a length which is g%fferent fromthe length of the rows
of injection-nolded coupling el enents anot her color. 6. A nethod

according to claiml,,all_the ro 10 of.injection;nolded coupling el enents
of diffewent individut c%|‘8?§{“n§§/?ﬁﬁ°lfﬁbn§aﬁ8 Fgﬁgiﬂh, rt hBeePARBRPLT T ce

Toues of iy ectrse Braetods it vhlo OF HERFER bnith 48 FaliaboBrefh o Deing”
determ ned by mubt{gediog {eRgLhheenuabR! 8 68! PhSe8E1bRemo1de
l.nj ection-nol ded coupling e enentQ? 7. A nethog accoréﬁng to c?a|n1?,

wherein each reyaplindg) ELéhont §0bfeen&OEPLsOdceL88ENtS is of non-uniform
| ength. 20 25

5 5. A method according to claim 1, the rows of

injection~-molded coupling elements of one color having
a lengﬁh which is different from the length of the rows
of injection-molded coupling elements of another color.
6. A method according to claim 1, all the rows
10 of injection-molded coupling elements of different
individual colors having the same length, the
element-free portions having a length which is an
integral multiple 6f the length of the rows of
injection-moldéd coupling elements, the integral |
15 multiple being determined by subtracting one from the
number of colors of the injection—molded cogpling
elemebts.
| 7. A method according to claim 1, wherein each rouw
v of injection-molded coupling elements is of non-uniform length.

20
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