SLI DE -FASTENER Thi.s invention relates to a slide fastener which includes a
conti nuous fastener elenent row secured to one side edge of a fa tener Eff;
by neans of weaving, knitting or sewi ng. The fastener elenent r [
pr:oduced by extruding synthetic resin 5 material into a series of
cohmected nolding cavities in the periphery of a rotary die wheel and
drawi ng the nol ded product out of the die,wheel. A synthetic resin fast
el enent row having a plurality of fastenei el enents in series connecte
'spacer nmeans produced 10 by’ meangrebgaga@kipd N0 neans is useful because
t.he individual fastener el enents areregutar+y—spaced from each other and
the fastener elenment row having a long | ength can be obtained. For
produci ng such a fastener elenent row, it has been proposed to extrude
synthetic resin nat @hial invenhtdohorelates sbeat shydéSfasteflee whilchhinhcludes
-subj ect the nol ded product to a processing step such as punching or bending
t.o thereby obtabmtdnmagseﬁestehemeaﬁemenminoWudéqgradptorahetgidé edge of
individual fastener elenents having engagi ng heads and upper and | ower |egs
the free end® éﬁSWﬁP@K &p@ec HinwerBs P%g@?ﬁﬁinﬁy pBitténg of §9ﬁ%h@t|cThe
J.esin mat eri al . 20 wever, such a fa teng el ement _row has {ions
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A synthetic resin fastener element row having-a plurality
of fastener elements in series connected by spacer means produced
10 by means of an extruding means is useful because the individual
fastener elements are regularly spaced from esch other and the
fastener element row hav1ng a long length can be obtalned For
_produclng such a fastener element row, it has been proposed
"~ to extrude synthetic resin materlal in the form of a sheet by
15 a die ano then subject the molded product to a processing step
such as punching or bending to thereby obtain a fastener element
row including a plurality of individual fastener elements hé€ving
' engaging heads and upper and lower legs the free ends of which
are connected together by portions of synthetic resin material.
20 However, such a fastener’eiement row has portions connecting
between the individual fastener elements and having the thickness
of the material sheet and an increased width because the fastener
element row is produced by punching the material sheet and the
fastener element row lacks in flexioility required for the .same.
25 Thus, the fastener element row is unsuitable as a product.

Therefore, study has been conducted with the aim to



"« ".the bare BBFGQ t¥Pou

-2- produce flexible fastener elenent rows and vari ous proposals have been
made. . According to the art disclosed in U S. Patent No. 3,328,857, for
“exarplR, the upper and | ower |egs of each individual fastener elenment are
' pd- to the 5 corresponding |egs of adjacent fastener elements by ™=
: )t. a cord and the cords between the successive adjacent |egs are ¥
~alternately covered wth.synthetic res2n-to connect the |egs together. Such
synthetic resin coatings on the -upper and | ower |egs of each fastener
el enent apeoduaggflenible fastenéyeelement axowmeandfvaricus ymeopssake
.alternate cords are | eft uncoated and exposed, the exposed cords exhibit no
| oad suppBRYfnBeennpade; onheferdieg, tQnhthe gk dbseleseduin itg B¢ bendi ng
.force or thrus IS a 5#§ %2 t e slide fastener, separation extends from
Sh e8P2ystPH TRERLSL eﬁh%o?me‘érﬁp‘?n:‘p%ﬂ 5 YegS the
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and -uncoageda Pebid Ofa 2R 088 Bl sl 45 rtions
- have dlffere%t | oad bearlﬁgccapa |Y?esCEh e |nd|V|duaFQ%astener ement s _?f
tend to lafélagtéﬁnae&e%léoaéféa%&ihtggfmfctﬂf&i@swwnﬁmeto the .
tape with constant pitc In order to elimnate the above-nentioned - ¥

di sadvant 2egs, t@gethéhe appth CeyitipeOPOSEesiheccdtiivgd as efifs WRsodl sal@sed
in Japanese Patent Applications Nos. 188386/1980 and 186005/1980. In the -~

slide faslewer liegs| ofeeach fassendnpebenenaent stapiewsd. t iTmsthe \sitid - e
resin spacer neans are provided between adjacent ' _
- 10 fastener of this type, since alternate c¢ords are left uncoated
and exposed, the exposed cords exhibit,no'1oad,supporting func-
tion and thus, when-high,lateral pulling or bending force or-:
.thrust is applied.to the slide fastener, separaﬁion extends from
the bare cords . through tﬁe legs to the-coated.corgs and impairs
15 the function of the slide fastenerf In an extreme case, . such
separation damageé the slide fastener. When the fastener element
row is secured to the fastener tape, the eiement row can be
secured to the tape by weaving; in such a case, threads consti- ;:;
tuting the tape are placed about the coated and uncoated portions.
_20 However, sincé the coated and uncoated portions have different
load bearing capabilities,'the individual fastener eléments tend _
to incline to make it difficult tO'Sequre the fastener element '%Z
to the tape with constant pitch.
In order to eliminate the above-mentioned disédvantages;'
25 the applicant proposed the slide fastenér as disclosed in
Japanese Patent Applications Nos. 188386/1980 and 186005/1980.

In the slide fastener disclosed in these Japanese patent.applica-

tions, synthetic resin spacer means are provided between adjacent



-3- fastener elements for resiliently bending together with the fastener
el enments .and the spacer neans are positioned in the position correspondi
to the vertical axis of the fastener el enment row passing through the ce
of.. rotation of each of 5 the fastener el ements about. which the el enent
rotetes as the slide fastener elenent rowis opened and closed to there
el im naté the above-nentioned di sadvant ages.~ More particularly, the slide

f astener of these Japanese patent applications exhibits stabilized function
with proper afastemeat helénehty fosisdsilceerily ending dogidtheas wiilth thiede
fastener is opened and closed.. As conpared with the prior art slide
fasteners, alfastemer heleméntes fand cthe spaqer el Anes Pqsdttdomed in the
appllcatlons is substantially inproved with'respect to thrust (vertical
force acting eodteieR|carrssernding dixfhn varjdfaly axdm iodh&her fasdensr

slide fastene stre hand bendi n for.ce for ben the slide fastener
“n the |ongit e pdtning Hhdn JHe danrar B IS ﬂ% eafhy et
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| nprove the t f‘é‘gt JorTatel t el ugh
it is known t a%ﬁ% he sp%g%r rreansrﬂgrzzsv{)r A}ﬁ y p05| tion 9%? GCS)J ;}é‘gg{ rbp‘; t he
free ends of &{imiggEe €Y edbdVELtdn o H IMhdRIMRQdeS ap@idr%dpta(i'tt:l.'%%larly,

fastener the fastener elements positioned in the position where the peak

of the thrusteifs $EIES Nga eSS atheans FdRiifestd patieh tivaipl ildae idns! akdebits
t-her ebetween and at the sane tinme, the engagi ng heads of such el enents tend
t'o \Lii'se up pustainglided ebumotion hebids pfoger s amentthe sdrigiing aemistance
therefrom At '

10 of the.slider_aS'the slide fastener is opened and closed.

As compared with the prior art slide fastenets, although
the slide . fastener of these Japanese patent appllcatlons is
substantially improved with respect to thrust (vertlcal force
acting concentrically on the element engaging portions of the

| 15 slide fastener) strength and bending (force for bending the
slide fastener in the longitudinal direction of the slide fastener)
strength, the slide fastener is not satisfactory for use in

connection with bags and trousers where substantial thrust and

-\fi bending force act. In order to further improve the_thruet ahd
: 20 bending strength of a slide fastener, although it is known that
) the spacer means are preferebly positioﬁed adjacent to the free
;:— ' ends of the legs, (When thrust or bending force is applied to

-the fastener, the fastener elements positioned in the position
where the peak of the thrust or bending deformation acts tend
25 to widen the distance therebetween an& at the'eame time, the
engaging heads of such elements tend to rise up pushing the
engaging heads of the adjacent elements away therefrom. At

this time, if the distance from the engaging heads to the



~this tinme, if the distance fromthe engaging'heads to the -4- sbacer
means is |long, the adjacent elenents can nove by a great distance
-mai ntai ning their engagi ng relationship. And when the distance fromthe

-+ enga ing heads to the spacer neans is long, the elenents easily deform C};

el - 5 cally and.resist disengagenent.) \Wen the spacer neans are ¥

‘pogi\t&aned adj acent to the free ends & <t he el ement. | egs as stated above, -

pdacer nmeans are displaced fromthe neutral axis of the fastener -

efit row afPaesm mesnd tis tlongde fhee adfjagepineilonentis cont mavei by of the

10 spacer neans increases as the fastener is opened and cl osed and. the

sliding resisttafReed dimdancejmainteindgs thepy eagaghass gelaképnphip.

- frequently opened and osed, .when the expansion and contracti of the
spacer means i é"z’seél %‘%@H’G&ﬁ&& 55‘8%,%?‘%811565&8\@ ﬁﬁa § 8cg£r€ 15 |
fati gued whic e u ry L) S ! nd,legs of the

f ast ener eleng%%ﬁ%gw 4%%%r§%kagb ’hgﬁéﬁgigﬁéggén8?§§i§g§§?§£%|F?@Sg+'the
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~ties and secured to one side edge of the fastener tape by nmeans of el enent

securing threddgs tke statednebosiegnthe specenchedhBgateplilspliatydof .

i.ndi vi dual fastener elenents 25 each including an engagi ng head and upper *f

and .| oner | egfrom the neutral axis of the fastener element row and. as -

.-

a result,'the degree of expansion-and contraction of the | J
10 spacer means increases as the fastener is opened and o
| closed and the sliding resistance of.the.siider increases.
And, as the fastener is frequently opened and closed,
when the expansion and contraction of the épacer'means
increase as mentioned above, the spacef-means become
15 fatigued which causes the boundary between the épacer
means and legs of the fastener element row to crack to
theréby shorten the service life of the fastener.

- According to the present invention

there is provided a slide fastener comprising a fastener
20 tape and a continuous synthetic resin fastener element . .
row produced by extruding means having a series.of;cavi— ?f
- ties and secured to one side edge of the. fastener tapé by 3{

méans of element securing threads, the fastener element
row including a plurality of individuél fastener élements.
25 each including an engaging head and upper and lower legs
extending from the engaging head, the,individual fastener
elements being,in series connected at regular spaces by

upper and_lower'synthetic resin spacer means integrally



extending fromthe engagi ng head, the individual fastener elenents being in

series connected at regul ar spaces by upper and |l ower synthetic resin _

- spacer neans integrally -5- forned with the fastener el enents adj agent
te. the free ends of the |egs thereof, the spgacer nmeans having a niniqg%ié

 cross sectional area in the central portion thereof and gradually Z

i ncreasi ng the wirdthed LOEA $Aé Faetétisrablgpents @djacenar tis thmd'rBe endsbei ng

connected to the opposing walls of adjacent fastener . .elenents, further

conpri si ng conneafi the tLegeatisresl cihdi sppceomeansdiavafig v oinimhe arepe bet ween,

and passing through, the upper.and | ower |egs of the1plurality of connected

f ast ener el enent seatiomebrareankn the cenpralappiiiop otherecfs ga’ aradeadd¥ and

anchored to the | egs. The invention will, be described by way of exanple
with reference t d"EFRSARE FHB R TaP a3 HgEen ]grpé’Fhl.q" ﬁ%ﬂf}é ¢ a
‘fragnentary. pl an view of the fir enbo-. di t he [ t ener of
the inventibn; 15°iNg connectgd Lo g-ﬁel SPECS ngn"\'r:aﬁg?v%ff a%ﬁageﬁgsﬁlgﬁ%'%%el enent row

bl ank; Flg. 315 Aefifise ARGHGORAIMLEN] LARRIQMILG bidhaldd - 111 and

as seen in the arrow direction in Fi

fragnentary plan jyhgi¥ BinANyesHt 3h8 adps GtitRedd, ane pasirgethasbeehe _
Stringers; Fig. 5i5 a cross sectional view taken along the [ine V - V and:

as seen in the aupput dhoexieoridgs d&fi g. 4, |
¥ | ' the plurélity of connected fastener elements adjacent and
K*; 10 parallel to the spaéersmeans and anchored to the‘legs.
| _ The.invention will be described by way of example
with referencé to the accompanying drawings, wherein:-
Fig. 1 is a fragmentary plan view of the first embo-
diment of the slide fastener of the invention;
15 _ Fig. 2 is a plan:view-of the fasteﬁer element row |
' blank; - | | |
- Fig. 3 is a cross sectional view taken aléng the
iine III - III ahd-as seen in the arrow direction in Fig.
2; | | | |
20 | Fig. 4'is a'fragﬁentafj plan view on an enlarged
scale of one of the faétéher stringers; .
Fig. 5 is a cross sectional view taken along the
line V - V and as seen in the arrqw direction in Fig. 4;
| 'Fig. 6 is.a.cross sectional viéw.showing the engage-
25  ment between the fastener elements;
Fig. 7 is a'plan'view showing the rotational (rocking)
mode of each fasteﬁer element;

Fig. 8 is a plan view of the fastener element row

showing a modified form of the spacer means;
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. Fig. 6 is a cross sectional view show ng the engage- 25 ment between the
. fastener elenents; Fig. 7 is a plan view showi ng the rotational (rocking)
--nmode of each fastener elenent; Fig. 8 is a plan view of the fastener

el eng@af\ r ow show ng a nodified formof the spacer neans; -6- Fig. 9 |s;§,
cros ctional view showing a nodified formof the fastener el ement row,
‘Fi g. s a fragmentary -plan view on an. enl arged scale of the other ’

~ enmbodi ment of the fastener stringer 5 showing the sewing of the fast ener
element row;, and Fig. 11 is a cross sectional .view taken along thé Iine Xl

- X and as seen i hey a{éoxv&éée?cté%iahﬁgvlé& sH LAY 02 Had et | on

will bée now descri exanple referring t he accorrpanyl ng
drawi ngs i n R ehiids rﬁﬁ"éﬂ%ﬂrt?keql%*érﬁ‘?%n are illustrated. Fig.

shows a slide fastenes 'tmvj_glghm Q{l%@}&;@rﬁnrgﬂ%e@ynt hetic '
resin forned he ent | ote air of left- and -
right - hand 1534/ e(?i%%\l%? rc?'%beetf t?ﬁgsm%'lﬁo‘?’g%}h sfq' SRS her
stringer § ccnm ¥hé aséweeg dfpehd festeres hel ament trdwpumd ast ener

. elenment row 2 of s%.‘ggheH C:Lé E‘QI ggggg&iéﬁftﬁme%&%peﬁéﬂ%e‘?gge of

t he fastener tape errent Securing Cl eary 20
shown in Fi gsliree 36K 3, XX rﬁ;ad;m reaew mstlne fmmehrect:.on in F:Lg. _

10. : :
The present' invention will be now described by way ’/
- 10 of example referring to the accompanying drawings in \J
' which embodiments of the invention are illustrated. Fig. _
1 shows a slide fastener having continuous fastener
element rows of synthetic resin formed by the invention.
In Fig. 1, £ denotes a pair of left- and right-hand
15 fagtener s‘brlngers and s denotes a sllder. The fastener
' stringer £ comprises a fastener tape 1 having the con-
tinuous fastener element row 2 of synthetic resin secured
thereto along one slide edge of the fastener tape by
means of element securing threads 3. As more cleary
20 shown in Figs. 2 and 3, the synthetic resin fastener
element row 2 has been produced by bending an extruded
flat synthetic resin fastener element blank into a U- _
shaped configuration by a suitable bending means. For ' ~t
molding the fastener element blank 4, an extruding
25 machine having a rotary die wheel (not shown) is employed
and the die wheel is formed with a series of cavities
corresponding to the individual fastener elements of the
continuous fastener element blank 4. '.Ehe_ individual
fagtener element blanks 5 are connected together by
30 synthetic resin connector or spacer means 9 and connec-
ting threads 10 are passed through the comnected
fagstener element '

T




el enent row 2 has been produced by bending an extruded flat synthetic resin

fastener element blank into a U shaped configuration by a suitable bending

nmeans. For nolding the fastener elenent blank 4, an extruding 25 nm kr'é

having a rotary die wheel (not shown) is enployed and the die wheel 2)

f oryred with a series of cavities corresponding to the individual fas T

el enents of the continuous fastener el enent blank 4. The i ndi vi dual

fastener el engiindal flears 121 etd @REaphesr e her Thy Sdhtisybisheidtensesi n

connector or spacer neans 9 and connec- ting threads 10 are passed through

t he connect edef@heslank| £ienbent aboull ik endgagipaiebleloft the festepacer neans

9. The continuous fastener elenent blank 4 is bent about the engagi ng heads

of the fasteneiemEnéseimte thet b-shaped)cohbipedationf tgwravidenindivpdwali de

i ndi viidual fastener elenents 8 as shown in Figs. 4 and 5. Nanely, each 5

fast ener el enfasteger GHpPeYEsE tafe skaugadhd fdoneddard &nd NEmBHY r ®8¢N upper and

|l ower legs 7, 7 extending fromthe engagi ng head 6. The fastener elenents 8

are in. series fi%*r?ﬁ@f:tegﬁm%if RechTerties; ﬁ@gﬂg?%ﬂi'leafjegi%ﬁ‘ds?)zféﬁ Yfeans 9

integrally foroed therew | eavi f | ar.spaged between t el ements and

t he connecti nﬁprt’erfr 3%%51%%[& qeg%&, ?%xé:)%'?}ég'r?g T%ﬁgl eug?%a£%9m5th e tape 1

bét ween the | f ' . | e rows of -
P8 f stgnegn%féﬁﬁnﬂ @% ga%egg?% ecnl'\né&ea?d:ya%n-é%l-s Bp_t%jﬁe

the spacer means 9, 9 are anc ( _ egs / _
reference nungyinetic Ga5H @paddl’ Redis 8 NGtehNAGY { RfEmbd thefe i8Rt RAGING! eMent

rows 2,
regular spaced between the elements and the connecting threads

U |
- 10 10, 10 extend longitudinally of the tape 1 between the legs 7, 7 ....
of the _
element_s 8, 8 .... in'parallel tb the rows of the spacer means

9, 9 and are anchored to the legs 7,7 .... 'The reference numeral

11 denotes core strings inserted in the fastener element rows 2,

15  but the core strings may be eliminated. As shown, the synthetic
resin spacer means 9, 9 .... are positioned adjacent to the free
ends of thé fastener elements 8 to thereby impart sufficient
thrust strength and bending strength to the slide fastener.-

__Q;/ That is, as more clearly shown in Fig. 6, when thrust or bending

20 force F is applied to the slide fastener with the fastener

\_"-_'- elements 8 on the opposing fastener stringers £, f engaging

fastener tend to rise up pushing away their mating adjacent
engaging heads. At this time, the engaging heads 6 try to

25 rotéte aboﬁt the centers of rotation O adjacent to the spacer
means 9 aslshown in Pig. 7, but the presence of the spacer means
9 adjacent to the leg free ends increases the radius of rotation
of the engaging heads 6 to thereby allow the respcegive engaging

heads 6 to move by a great distance maintaining the.-:engaging _

o
n|n

each other, the respective engaging heads 6 at the tops of the



15 but the core strings may be elimnated. As shown, the synthetic
resin spacer neans 9, 9 .... are positioned adjacent to the free ends of

t he ?abfener el enents 8 to thereby inpart sufficient thrust strength and-
benef strength to the slide fastener. That is, as nore clearly shown in™z
Fi-g. ‘when thrust or bending 20 force Fis applied to the slide, 1724
‘fastener with the fastener elenents 8 on the opposi ng fastener stringers f,

f “engagi ng each other, the respective gngaglng heads 6 at the tops of the
fastener tend to rise up pushing away their mating adjacent engagi ng -heads.

Toust on EUSAFKBBARERCEP EnRERCR, EihondRagTs | A HP AP USRI ©

presence t o S n fases t he
radi us of er1(e)t Q???)ﬁéo ba eagngg eads'hgE tl%her %y%fo&?f%e respective
engagi ng kgpds st ﬁDY@dbMo atﬂéeéﬁg%ﬁﬁ@%d@lﬂ atHE Mhed V@Lé&é}ﬁg'ﬁ& -8
- relationship to their mating heads 6. And by the presence of the spacer

neans 9 adjiefenbetweéhetheghéide €natnd qvmmkmaﬂgrmaieﬁoﬁprdlmﬂ&w}ﬁ
~engagi ng heads 6, the |l eg element por- tions between the heads 6 and spacer
nmeans59 de6 obeaz| suchcfidbtges Onotheawthen hdmdt cethe Presenas loeff dtend, the
-presence of the spacer neans 9 adjacent to the free ends of .the legs'7 =
causes t hEP3pREcRedRANE 2A]3CHRY| et¢$o$§%¢1ee¢fﬁ|t¢%lt%<llse?s of qauses

f ast ener eLenent row 2 and when the slide fastener is opened ‘;

and cl osef®t RRAGRHBR2RF %xb%n%‘?%ﬁ%?ldf‘&%t?}a@cﬂ%tﬁﬁl axs t‘hé’%d’e&%

means © | BeLegRgs WERERY L0 2! Lghnge SSISLRCS Wed s 4o ' AUERS U
is opened and closed, the degree of expansion and contraction

10 of the spacer means 9 increases whereby the sliding resistance -
‘of the sllder increases and the spacer means are easxly subjected
to fatigue fracture. In order to_ellmlnate the-dlsadvantages
"described just above, as |
shown, the spacer means 9 has'a'minimum'crcss sectional_area'in

15 the central portion thereof (including a cylindricallportion.in '
the embodiment shown in Figs.'Z'thrchh f) sc that the spacer

means 9 can bend easily as the slide fastener is opened and

closed and the sliding resistance of the slider is reduced.
.The spacer means.g increases its width and its crcss.sectional area'from the."

20  central porticn towards the opposing walls 12 of the adjacent %F
fastener elements and the.ccnnecting threads 10 are'passed R

through the elements adjacent ‘and parallel to the spacer means
.9 whereby the fatlgue fracture of the spacer means adjacent to
the opp051ng element walls is obv1ated. The connectlng thread
25 10 is preferably positioned adjacent'to the spacer.means'9 as
shown so that the center of rotation O of the fastener element
8 is positioned adjacent tc the free ends of the element'leqs.

And for the reason'as will be described hereinafter, the



to fatigue fracture. 1In order to elimnate the disadvantages descri bed
yust above, as shown, the spacer neans 9 has a mninumcross sectional area
in 15 the central portion thereof (|nclud|ng a cylindrical portion in the
enbodi ment shown in Figs. 2 through 7) "so that the spacer neans 9 can b
ea§tfy as the slide fastener is opened and closed and the sliding '\
resi stance of the slider is reduced. The gpacer neans 9 increases its \w
and its cross sectional area fromthe 20 central .portion towards the

opposi ng wal lgpnkectinghemdaacant ikaprererasl¢Tpaks tabdeahaeaeapeebi Bae
threads 10 are passed through the el enents adj acent and parallel to the

Spacer neans freshaindsy dfhaheatfiagtenkraelemenef thha thecepaseanmeadgasent to
t he opposing element walls is obviated. * The connecting thread 25 10 is
pref erably positi ondthrddieamene ,t dhehfaspaver rdanent mowsRows secuhed tbe
~center of rotation O of the fastener elenent 8 is_positioned adjacent to
the free endshsf fartenemdape dgby meansopf kber eAsBANEs SRFRFiRE §b§§¢ﬁ§ea

hereinafter, the, . -9- connecting thread 1Q is pref rably pos
fiearer t& t h@ d& s egpodiments Féné%ogpeﬁﬁnplﬁﬁan tﬁ@dsﬁacEL 3ﬁ§e§9r

57 mmans of SRR S80GRMRy tPn PhgagepeBRe Saek 1 48 ERSScPRRntigEnt
shown 10 Fi 05! Al sded 1 chasko0sl of SREUeckolla SoSEHD EaskBASLELERST by

tape. In this e nment Stener "el enent row 2 I's secure
fastener tapgehddy JEHRAVINgUSAY bRILYN t8k Qﬁghaéméﬂﬂaﬁéﬁﬁ%nbﬁ&%ﬁé“w’ar ps

13 constltutlng the el enent "securingt hreads and wefts 14 engag-
: constituting the element securing threads 3 and wefts 14 engag-
10 ing in grooves g formed in the upper and ‘lower surfaces of the
elements 8. The warps are'beaten by a needle weaving maehine
(not showh)-ﬁith two. double picke per pitch of the element.
Since the element7pitch is determined-by the syﬁthetic resin
spaeer means 9,_the present invention-hes the'advantage that
15 the number of warps beaten into the fastener element row 2 does

not affect the element pitch directly. .And when the connecting
thread 10 is positioned nearer to the free ends'of the element .

L | legs than the spacer meéns 9 as shown, when the warps are beaten

. in the pattern as shown in_Fig;'S, the warps are tightened

\ e 20 against the connecting threads 10 at the free ends of the

element legs by the elasticity of the connecting threads 10

éo thereby leave no clearance between the warp and connecting

threads. | |

i ‘ Fig. 8 shows a modified form of the spacer means 9 and

: 25 . the spacer means 9 of Fig. 8 has a minimum cross sectional |
area in the central portion and directly increases its cross
sectional area gradually towards the opposing walls 12 of the

adjacent fastener elements. And in the'arrangement as shown



10 I ng
elenents

'connecting thread 10 is positioned ne

pattern as s

in grooves g forned in the upper and | ower surfaces of the
8. The warps are beaten by a needl e weavi ng machi ne (not shown)

by the synthetlc resin spacer neans 9, the present invention h
age that 15. the nunber of marps beaten into the fastener,
ow 2 does not affect the elen? _pitch directly. And when the

arér to-the free ends of the el enent

rps are agal ns

| egs thanihhﬁo%ga Eggagéngeﬁﬁlagoﬂﬂreﬂﬁe ,gEFéﬁggggbaasdbﬁégggrtﬁ%the

ConneCt'n@hhhéﬁéﬂénQOhéhdtaetﬁ&ﬁetﬁ€d§885eEhﬁeﬁhgnﬁﬂt rRESmBY1 kN8

elasticit
bet ween t

y of the connecting threads 10 to thereby | eave no cl earance
baboaipents 6ENFigsi.ng hhaeadatthiig. tResbame epapdtivedefosstsf

t he spacer neans 9 and 25 the spacer neans 9 of Fig. 8 has a m ni num

5_ cross sechisomthbsér aktainabiechyt the pnebedmngndmﬂodémehy | NELgaseX0i &8d

cross sectional area gradually towards the opposing walls 12 of the

adj acént

- "Fig. 9, t

~than the
t he same .
Figs. 10
sewn to t.

fassbawr theeAnstenceAhn whichether fagbenar eleshphnrow igOsewm'

he connecting thread 10 is 805|t|oned nearer to the el ement_head 6
tbg embedimentsasfsheys. i Bads9 bPtain

$patbe Fasfener tzpe-nodpf
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enbodi nent .
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which are posztloned between the synthetlc reSLn spacer means
9 and connecting threads 10 and straddle the element leg 7 to
fasten the legs. The fastener element row 2 is sewn to the

fastener tape ‘1 by double-loop sew1ng, for example.

The connecting thread comprises a sew1ng thread or strlng.

In fhe instance as shown, although one-connecting thread 10 ig

passed through each of the upper and lower element leg 7, 7, 

a plurality of connecting threads may be empi0yed ekténding in

parallel to each other adjacent to.the spacer means 9. |
As described hereinabove, according to the present inven-

tion, since the spacer means interposed between the adjacent

fastener elements are positioned adjacent to the free ends of

the fastener element legs, sufficient thrust strength and bend- .

ing strength can be provided. Furthermore, since similar spacer

" means and connecting threads are present in the upper and lower

- positions between the legs of the adjacent fastener elements and

25

each of the upper and lower spacer means has a minimum cross
sectibnal area in the c¢entral portion thereof and increases
the cross sectional area towards the opposing walls of the

adjacent fastener elements, the “central portion of the spacer

oubl e picks. per pitch of the elenent.. Since the elenent pitch is

o

r BoP LR, Taftaant FoRE s "



1 by sewing threads conprising the el ement securing threads 3 which are
posi ti oned between the synthetic resin spacer neans 10 9 and connecti ng
threads-10 and straddle the elenment leg 7 to fasten the | egs. 'The fastener
elenment row 2 is sewn to the fastener tape 1 by doubl e-1o0op sew ng, for..
exampl e. The' connecting t.hread conprises a sewing thread or string. -t
i nstance as shown, although one connectimdlhread 10 is 15 passed gh

each of the upper and | ower :element leg 7, 7, a .plurality of connecty
threads nay REaRHRAERE G ARG SXosS Sectdodadh ageReberdsSagaftilyoashe

Tl on,  since (e SR ARskaneh ia FReOEchaPiGoRRY HAELEEN, 25 SLialane:
| enent s it oned adi to the f ds_af the fast | ement

Cegs, suf 1 CPRTLATPIE o 1R CrHRY GBI AGeL PRy ADRa ARG CRPBYI BB

Furt her nor e, 1%%9053%%8413%%%% Vi {Q?]‘e%;&%%l ag ok didﬁtﬁ‘é?ﬂ'i:ese”t

i"n the upper an positions befween egs of the adjace ast ener

el ement s aAnd £ teRAC b1¥nddia Wikeeadhd JEOWRe SPACRY HBARS ARSraaldkli FYE .
cross sectional ‘area in the central portion thereof and increases the cross

sectional ar eaxrdg¥aiebtildhalopied Fromlthe eenthalagoatibh towheder the oppos-..
étenents, the central portion of the spacer nmeans havi ng the m ni nrum '
cross secti onialg avedd hefdthensidjpcantt fastendsr fisments asdopbeedoandcting
¢l osed whereby the sliding resistance of the slider can be reduced. And two
upper and | ovhreasks @aremaeyigied pxdenddaghpaxeddedath eachadthernadjacent
f.astener el enents and each of the_ spacer neans increases its cross
se&tional ar &® frhemSaRCmesms yheredy tdRabasakindopfoshe spacer means

10 is prevented and a sufficientiy strong connection is obtained
between the adjacent fastener elements. Thus, the entire slide
fastener of the present invention has sufficient flexibility
and strength, can be smoothly opened and closed with low sliding

resistance of the slider and énjoys a long service life.



ing wal s of the adjacent fastener elenents and the connecting threads are
provi ded extending parallel.to each other adjacent to the spacer neans
wher 't he breaki ng of the spacer neans 10 is prevented and a

dié?

tly i i s obtained between the adjacent fgstener'fﬂf
‘v Thuﬁmmmlmnrwns’mde fastener of the present invention has pid
ent flexibilitywand strength, camp be snoothly opened and closed wth
- low sliding resistance of the slider and enjoys a long service life. -
4 12 - CLAI bpammst- =~ A slide fastener conprising a fastener tape and a
4 continuous synthetic resin fastener el enment row produced by extrudi ng neans
"havi nga seri esAoflideViasteserandmydeined fastener depe andge cohtiywods f ast ener
tape by nmeans of el ement securing threads, said fastening 5  elenent row
i ncl udi ng sanietialesn FestenstyeIRMENt ooy RTASkCR] SefittEUGHIh™B3S udi ng an
engagi ng head and upper _and | ower | egs extending from.sai d engagi-ng head, -
“sai d i ndi VRS af%f'srtlgﬁéf EPEreRT &fe Ei'fg'r?%e@e?’?egél%ﬁﬁ%t“ 'dS%-‘tgd regul ar
spaces by .upper and | ower _synthetic resin .spager neans. i ally fornmed
with the fﬁg{)e@ﬁgftagﬁe%ﬁ"fag" a&}taegleeﬁ" nt 5eilgrln8 ﬁhreeagg’eggéénﬁlsagg%rﬁp e legs, ;
sai ¢ spac 3NS5/ 3UE NG Ag T LAY € GFSiRAGLARIFadteher idlehdigscentral
porgion t%g?eo gﬁgqéégg%g?lye}%creg%inglthg\m tfﬁ§%3n1safq cgntral__- ' d
portion tQuew dscAMngeid8ngIRE AR drRi OpRAGShAY 19@kd 388 xdbmnipgt fastenmer:
el ements, further conprising connecting threads extending |ongitudinally of
the tape Wetwerid emadnikly headiassid @ndividugh fastaindr ugleeentandeirgven | egs of
. the plurality of connected fastener el enents adjacent and parallel to said-;
spacer neaasiesndorneched @ regular space$ by upper and lower synthetic resin o/

e
i

. spacer means integrally formed with the Fasténér'élements adjacent to
10 the free ends of the legs, said spacer means hauiﬁg a minimum cross
sectional area in the central portion'thereof-and.gradually increééing
‘the width from said central portion tﬁwards and'being-conﬁected to
opposing walls of adjacent fastenmer elements, further comprising
connecting threads extending longitudinally of the tape.bétmeen, and

15 passing through,

said upper and lower legs of the plurality of connected fastener .
‘ g

elements adjacent énd parallel to said spacer means and anchorgd
to said legs.
2. The slide fastener as set forth in Claim 1, in which
20  each of said upper and ldwer spacer meéns includes a cjlindricél. <

portion having a minimum cross sectional area in the central

portion thereof between adjacent fastener elements.

3. The slide fastener as set forth in Claim 1, in which

the cross sectional area of each of said upper and lower spacer
25 means gradually increases from said central portion having the 

minimum cross éectional area towards the opposing sides of

adjacent fastener eleménts.
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straddlrng said |l egs of the fastener el enent.

Lo

‘to-said |egs.
20

2.

each of said upper and | ower space
pottion having a mni mum cross sectiona
satrforth ih Caiml,

upper spacer

thereof between adjacent fastener elene
and | ower

portion having the mininmmcross sectional
forth in daim]1l,

(BRI
i n- which the cross sectional
25
-of- adj acent flast enefhe| shdApsfastengy. ag set
fastener el enent

The slide fastener as set f forth in daim]l,

a cy
¢h sa

i n"which
“ |A ical
m“ Eu tral i on
% The *slide fastener as
area of each of said
means graduall§ tTncreases fromsaid centra
area towar ds. t he
LQRER IR fel 718
in whi kd cannectrng thre
of the adjacéﬁﬂdsﬁaeéﬁcﬁéaﬁst LER g1§aPﬁs h
in which sar&P§§ﬁFh8FF85rg?FﬁnPas?ene
Fesin spacer
forth ingdaigm 1,

pposi i des
thne’r a "é%
dis i ne
AoohosBEHE80EE oy 85 aldle
eda §ftfe%
Frow I's se
6.
| Rhahisqh k0 fassahdrsyBt BethCEoeehnihaclenerl pl Ewesticlow
s secured to said fastener tape by el enent securing threads positioned
“bet ween Sa'ds%iatﬁghkﬁekﬂﬁl&e%ﬂﬁcﬁasﬁéﬁés ebdmentneowi hg sécened tmdsaid
6.

ured to sald

10

338F
ngA3LHECH oréh e C%@éaa_&er
fast ener tapg Q* %kenent securing threads extendi ng about said synthetic
neans and connecting threads.

The slide fastener

as set
synthetlc resin spacer means and connecting threads.

fastener tape by element securlng threads extending about said
The slide fastener as set forth in Claim 1, in which
said synthetic resin fastener element row is secured to said

fastener tape by element securing. threads positioned .between

said synthetic resin spacer means and connecting threads -and
straddling said legs of the fastener element.




