SLI DE FASTENER STRI NGER W TH VENT HOLES The present invention relates to a
vent.ing slide fastener stringer for being attached to cushions, pillows,
mats, etc. which. redquire venting. There have heretofore been known a o
variety of venting slide 5 fasteners having vent holes in the fastefig 334t

stringer tapes. One such slide fastener disclosed in U S. Patent
4,125,911,

et ented (in the United States Q{ Anerica) Novenber 21, 1978, ..
i nc{ udes aggé/rality of vent hol es punched | n"stringer tapes of polyner S €
fil terhal Yas shown in Figure 4 of the acconpanying 10 draw ngs. Wen :
the slide fastener is tranIPEFASTENSR ISTRCNGER WITerVENT! BOLBSal pul |, however,

the tapes are shrunk |ongrtudinally and hence get puckered or wavy, W th

the results that the interdigita- ting rows of coupling elenments are al so
undul at ed maki ng a slider sluggish during the novenent thereal ong to open

or close the Thespretentahivention Cel ates tovatventing silidecfastenenastsingarached

are al so subjected to puckering under the influence of shrinkage of the

tapes. The sl ifde beingeattachedstascushionsd pillowsi,gmatis, ates which reguirei ent
venting capability due to deforned vent holes. Wven and knitted slide

fast eners havivegtimghits are shown, 20 for exanple, in Japanese Uility Mde
Publ i cati ons Nos. 51-135709 and 52-24161 published Novenber 2, 1976 and

June 1, 1977, respectively. According to the invention there is provided

a venting slide fastener stringer conprising:. (,a) a rp-knit ringer tape

i ncl uding a pa"ihﬁ"éthvénm‘fﬁfﬂfﬂ% beep knawn; a\?\ﬂf(é‘ezé-‘ﬁa?:y\egegr&\%%fi"el y from

each ot her,
S

fasteners having vent holes in the fastener stringer tapes.
_One such slide fastener disclosed in U.S. Patent No. 4,125,911,
patented (in the UnitedIStates of America) November 21, 1975,
~ includes a plurality of vent holes punched in stringer tapes
of polymer film material as shown in-Figure 4 of the accompanying
10 drawings. When the slide fasfener is transvérse?x stretched
under a lateral pull, however, the tapes are shrunk longitudinally
and hence get puckered or wavy, with the results that the interdigita-
ting rows of coupling eiements are also unduiated making a slider
sluggish during the movement thereaiong to open or close the
15 slide fastener. Garments with such slide fasteners attached .
are alsc subjected to puckering undef thé influence of shrinkage
of the tapes. The slide fistener thus stretched is unsightly
and has insufficient venting capability due to deformed vent
holes. Woven and knitted siide fasteners having vents are shown,
20 for example, in Japanese Utility Model Publications Nos. 51-135709
and 52-24161 published November 2, 1976 and June-l, 1977, respectively.
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5 X with a | ongitudi na?*wal e-free region therebet ween@
havi ng a pair of margi nal wales, respectively, confronting each r

actross said wale-free rgi?ﬂiﬁn, and a c.onn?ct-i 2“% t hread having_ portions laid -
in said nmar AGArdiRg &9 gveation: thene, 15 provided aoventing shide

spaced | ongiéﬂus%i nal I(%' -gf and extieqdi ng transversely across said wale-free
"region in a BPRT A0t SAPPEISTP9per pendi cul ar to said nmarginal wal es,

ti by defi ni I lit i.all I .hal
oRghevd nal 1y o (1 darerrakngt SIRhEN o e RELR Lpdi Shctordlsid
f dat i t hr ead tit Ut I Ly of ' d id
each web. sai - mar oi naRrBdE Yetrh, SRRl sinser ST Tont 4R 8B e G
th iq f dat i : ' f | | {) t ed
on one- o said webs r B0 o ong kel B, e, cEtHR SAE-ReRRE . aes
" the art upon maii nandc o 4 FRI6Y Hakote BRI R RO 100 T e
, dr awi : : _ , f the
gféigﬁ?“iy'anm on g??hf*‘;’éI”&ﬁQﬁ‘%“ﬁg’s‘% f.*fﬁi??ﬁé il oy LU I he 5
rawi ngs: - Figure 1 i 8 entin
slide ?ast ene? I ncl ud?ﬂg %%gﬁ%@bgﬁfﬁaf gg@ﬁ:#ﬁ‘?hﬁ\geﬁsu g{':c%r‘l I ng tg
‘the present inventionpafhfidiCws) ds® aid SubStant A Iy gk fePigovtighenent s for
a war p-kni t
1_0 spaced longitudinally of and extending transversely

3

across said wale-free reg'Ion- in a di rectfqn substantially

Bt e e e v+ v S ¢ A aarm s & mmat—" . e s o o ——— o s b — ]

perpendicular to said marginal wales, thereby deffning
a plurality of substantially rectangular vent holes
Ion§1tud1na11y along_said que-fgee region, each
of said webs compfising foundation thregds constituting
a plurality of wales juxtaposed across safd each
web, said marginal wales being composed of threads
that are more rigid than said foundation threads;
and

.(b) 2 row of coupling elements mounted on one of said

webs remotely from safd wale-free region. .. -

t < ~ o F
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Many advantages and features of the present Invention will become

mani fest to'those versed in the art upon making reference to

o
[



stringer tape according to an enbodinment; Figure 3 is a diagram show ng

| appi ng novenents for a warp-knit 10 stringer tape according to another
enbofifaint; and Figure 4 is a fragnentary perspective view of a *
con plonal ‘sl ide fastener. The present invention is particularly useful
when\gnpodi ed -in a venting slide fastemer such as shown in Fi gure 1,
_generally 15 i ndi cated by the reference nuneral 10. The venting slide .
fastener 10 cthepdéetadded descriptfion|dndethersceompanying dyawingslin whielch -
including a warp-knit stringer tape 13 having a pair of longitudinally -

ext endi ng parprefetrredastructuralvesbodiments of othe pppsanti ievensdion iang el enent s

and for being attached to a garnent, respectively, 20 and a | ongi tudi nal
wal e-free reglisalasmd h!é?aﬁoegd%éﬂ@&ﬂ% lexagRies.14In the drRWiRgsip- knit webs

14, 15 include a pair of confronting marginal wales 17, 18 interconnected
transversely by a connecting 4 thread 19 having | adder-1i ke parall el
portions 20 extendinhg transversel cross the, wale-free_region 16 in a
direction sudstoyre ]tiqaﬂ rB@Fﬂ&ﬁchﬁPﬁ? é&v?ﬁ@“ﬁtr {e?’fa?f \ﬂaﬁ%ﬁfs, 18,

| ongt ¢ 13 nat 15198 FesReptsd ot afipg L BRIECEY, Bhide, PRt BN S o
stringers 11’3%§E§*®gté@#g&#&'?aﬁvﬁg?w"qm of coupling elenents 22, 22,

respectively, _ icdlly coiled nonofil ament, which
are nounted on inner confronting beaded edges of the stringer tapes 13, 13.

The 10 slide fastener can be opened and cl osed by a slider 23 novable
Figure 2 is a diagram showing lapping movements for a warp-knit '

stringer tape according to an embodiment;

Figure 3 is a diagram showing lapping movements for a warp-knit

10 stringer tape according to another embodiment; and

Figure 4 is a fragmehtany perspective view of a conventional

slide fastener.

The present invention is particularly useful when embodied in
a venting slide fastener such as shown in Figure 1, generally

15 indicated by the reference numeral 10. The venting slide fastener
10 comprises a pair of slide fastener stringers 11, 12 each .
including a warp-knit stringer tape }g,having a pair of longitudinally
extending, parallel warp-knit webs 14, 15 for supporting coupling
elements and for being attached to a garmént, respectively,

20 and a .longitudinal wale-free region 16 interposed between the
webs 14, 15, The warp-knit webs 14, 15 include a pair of confronting

marginal wales 17, 18 interconnected transversely by a connecting



al ong the rows of coupling elenents 22, 22 to take theminto and out of
interdigitating engagenent with each other. As shown in Figure
the warp-knit webs 14, 15 is conposed of a first group of fou
threads 26 knitted as chain stitches 15 in a pattern of 1- 1] /a
second group of foundation threads 27 knifted as tricot stitch ™ a
pattern of 1-2/1-0, and a third group of foundation threads 28 knitted in a
pa%n of 0- 1/ @wdadt1® haeingddidden-1 fkecparaldel pbitions 20usktend irigd
constytuting a plurality of longitudinal wales 29 Juxtaposed across the
webs 20 14, Hransvdrselycdorobs crher walieofirdd regiche\l6i th af d irsetier eabstahhe
.connecting thread 19 is laid across the wale-free region 16 in a pattern of
0- 0/ 1- 1/ 0- 0/ 4- 4£ @13y Zperpend icudar tthcthmaeginaigwalleseht, 18, dhevebyn provizting
portions 30 laid longitudinally only in-the marginal wales 17, 18 and
cooper ati ng wi t& piMeabity0f subsnt ialhyr sauare vent botemadctongitudimstly 17, 18-
t oget her. The confronting margi nal wales 17, 18 conprise in part threads
31, 31', espectiopg| the wale<fege £e9demilf-stitches in a pattern of 1-0/0-1.
The threads 31, 31" are thicker and nore rigid than the foundation threads
26, 27, 28 so that the marginal wales 17, 18 are nore rigid than the wales

oy boi ng maae. ol shid, ERYERFEE; stfade éi@ﬁﬁiﬁhgo?’ééeﬁ%éabf AL gihd
webe 1415 ar Ot Bp LB SRR 225,22, re ke 05, JBich, Y7 @B Firm, oy " o1

are thicker thage %hﬁbfi&%?fykioiled monofilament, which are mounted on fnner

confronting beaded edges of the stringer tapes 13, 13. The
10  slide fastener can be opened and closed by a slider 23 movable
along the rows of coupling elements 22, 22 to take them into

and out of interdigitating engagement with each other.

As shown in Figure 2, each of the warp-knit webs 14, 15 is composed
of a first group of foundatfon threads Zg knitted as chain stitches
15 in a pattern of 1-0/0-1, a second group of foundation threads
27 knitted as tricot stitches in a pattern of 1-2/1-0, and a
third gfoup of foundation threads 28 knitted in a pattern of
'0-1/4-3, the foundation threads 26, 27, 28 thus knitted constituting
a plurality of longitudinal wales 29 juxtaposed across the webs
20 _'14, 15. The wale-free region 16 is devoid of two wales. The
connecting thread 19 is 1aid’across the wale-free region 16
in a pattern of 0-0/1-1/0-0/4-4/3-3/4-4 so that the connecting
thread 19 also includes portions 30 1aid longitudinally only
in the.marg%na1 wales 17, 18 and cooperating with the paraliel

25 portions 20 to connect the wales 17, 18 together.



26, 27, 28. However, of the outernost wales 32, 33 only the wale 32 in the
el ement - suppprFih\ng wal e 14 may be conposed in part of the thread 34. The
connecti ng t":éu 19 may be nore r¥ygid than the foundation threads.
Connecting t d 19 may be made of twisted yarns (for exanple, of 500
deni er) wh ynEroatingl margirsat hadleer 17hafi8t bemprismdin 2&Grt27, 28 or of
paral | el ed yarns each having the sanme thickness as that of the threads 26,

27, 28 Afbhx?a{dsmm, §ﬁan§%ﬁPQ<&ﬁéfe§-@'ﬁ( kpgtited 35S cohrin witid@hascor di ng @,/
. | . RS al
:arloféste ‘at éaloia'ngﬁ?%ﬁ%ﬁ §F T Tt SE R0 oRhe o P A /? 39 are
| Bre Pt that . 7.3
oc0r 13/ A BolRL T pRATEs O Iodd BURE LA CaYe PR BT B

0- 0/ 1- 1/ O}zl +h@- RerEERAECHAVSE V17,078 @be ABrefr¥ehs withn 4Bewhich is to be

attached to a garment is devoid of sone threads constituting chain
stitches. wdash28f inhtheonelest14) MP .t hHeadseB!, tBe tlasegdy t31gns 42 laid in
confrontigg wal es 43, and substantially parallel portions 45 spaced

| ongi t udi A"l Ragt banBadat BeRe L&k AT dedaBymade oot & HRLURALELHT ee region 41
[ di tJ tiall di.cul to th | 43, 44, th b
3,00 oot o SWeRtant ALY perpenied 3 o LReeles 2, 14 1 her by

Ol o, o el Beo BUE! BhrClAL o6t 3719 ! NURAFRLEE draldlf 280 A0 1S

rel ativel eXibl'e’to T'esses |
in the webs 14, 15 are also composed in part of threads

34, 35 respectively, which are thicker than the threads
26, 27, 28. However, of the outermost wales 32, 33 only
the wale 32 in the element-supporting walé 14 may be
composed in part of the thread 34.

The connecting thread 19 may be more rigid than the
foundation threads. Connecting thread 19 may be made of
twisted yarms (for_example, of 500 denier) which are
several times thicker than fhe threédé 26, 27, 28 or of
paralleled yarns each having the same'thickness as that
of the threads 26, 27, 28,

A warp-knit stringer tape 36 (Figure 3) constructed
according to another embodiment is substnatially the same
as the stringer tape 13 illustrated ;n Figure 2 éxcept
that the two connecting threads 37, 38 are laid across a-
wale-free region 41 in summetrical patterns of 0-0/1-1/
0=0/11/0=0/th—bt/ 3=3/tk—tt/3=3 /bt 80Q lhett/3=3 [tk 33/ttt
0-0/1-1/0-0/1-1/0-0, respectively, and one 40 of webs 39,
40 which is to be attached to a garment is devoid of some

threads constituting chain stitches. Each of the connect-

ing threads 37, %8 has portions 42 laid in confronting
wales 43, _ .



appI:i ed and hence prevent the vent holes 46 from becom ng deformed or

othermﬁsé adversely affected by such stresses. Wth the arrangenen
des bed above, a | ateral pul | applied 10 across the slide F ener 10
is horne at the wale-free region 16, 41,by the parallel portio sf )45 of
t he connecting thread 19; 37, 38 which @n transversely across the
veles. 17 regkﬁ&ﬁ%ﬁa@ﬁy AT Shettive B8t 'sIIé%%SfI‘cEIn%ELfLI ant ;E‘E
to ng trans gﬂﬁf ed or deforned upde ra St s, and
h f e e e A B g 8819R bhicker ed
tﬁgcfoln;i tLS? aI ?d[ir eﬁg IS nc rﬁe 32%(; B ﬁ eti'ﬁ 'F EI ngde[)$ tlhg
ateral i hreadnpbirBRtios subssasE iatly perhes wﬁ%wlfk afessS 36 and the
igid I 1 3 44 t t t
st eaﬁaofesbeézm]ﬁ@ra@f Setining 3 Iﬂﬁ’éﬁ FE dfchBhartSefnalad Shranieh Lunj ect to
I I 3
) Iant gﬁ Fg?’edpgnhcﬁd:'@m? é)%moéle?7 Wﬁg sggﬂ;'g‘ﬁgﬁgﬂ J&ig‘f"};ﬂﬁ S;hﬁwependent
f th bs 1 4 ' t
_ 26 ;rg \INgsg aé'\'/' éédl fwggt edtigl rrée‘rralatloaj ’Eﬁhehggv%gg "i'g%ltigs% 4
Preferably, tRgofl af 58 féficé JpredEnt Lhe Syl ﬁaié§'4kvﬁgm.§bé&niﬁ@9amr&a m 0. >

mm X 0.5 mm Si-ze rangi ng nmto

2 mm respect bg‘e&%emisé]aabéﬁégtaffeétlé&trbtavp'gﬁcﬁ' tﬁgsgéﬁe”er stringer

conpri si ng: a warp kni ringer e I nc Ing a pair of |ongi-
tudi nal warp-knit webs spaced transversely from each

With the arl;-ange_ment' described above, a' lateral pull applied

10 across the sI ide fastener 10-i_s borne at the wale-free region

| 16, 41 by the p_aranel' portions. Zﬁ; 45 of the connecting thread
19; 37, 38 which run transversely .acro.ss the wale-free region
16, 41 in a df_féction substantfally pgrpendic_u]ar-to the wales

_ 17, 18; 43, 44, Accordingly, the slide fastener 10 is resistant

15 to being transversely stretched or deformed under lateral stresses,
and hence is free from longitudinal shrinkage and beconiﬁng wavy
or puckered in the longitudinal direction. Since thé vent holes
21; 46 are defined by the lateral thread portfons 20; 45 of
the comlecting thread 19; 37, 38 and the rigid wales 17, 18;

20 43, 44 they are relatively dimentfonéﬂy stable instead of becoming
deforined for-reliable ‘venting operaf,ion'when subject to a lateral
pull. Furthermore, the connecting thfead 19; 37, 38 is 1nter1§céd
only with the wales 17, 18; 43, 44 and structurally independent
of the webs 14, 15; 39, 40, with the _result that the vent holes

25 21; 46 are less adversely affected dimentionally by the webs
14 15; 39, 40. Preferany, .the vent holes 21, 46 has substantially

- e e it o 4o

asizerang'lngmeSmeSmtolmxlmandasize .'

ranging from 0.5mm x 1 mmtol mmx 2 mm, respective'Iy.



ot her ith a Iongitudinal'male free region there- 5

bet nd having a pair of narginal wales respectively, confrontlng each
- ot he crloss said wal e-free region, and a connecting thread having portions

lai d i ijd margi nal wal es and substantially parallel portions spaced

| ongi tNdi pal |y of. and exten- 10 di ng transversely across

said wal®&-free region in a direction substantially perpendicular to said

margi - nal wales, thereby defining a plujality of substantlally rect angul gL’
vent hol es Iongltudlnally along said wal e- free region, each of said we
conprising foundation 15 threads constituting a plurality of
wal es Juxtapgggﬁg.across said each web, said margi nal wal es bei ng conpo-

sed of threads that are nore rigid than said foundation threads; and (b)

a row of coupling el enents nounted on one of said 20 webs
renotely fro sai r e | de fastener
stringer acc fdi ng ‘Y%thf‘é s‘i\‘?fé @gﬁgnetﬁﬁﬁr&qﬁﬁ g@h’ﬂ%‘ﬂbel ng nore rigid t han
sai d foundation thgpads, waroSkmit strihdéfNéd 915&1' ¢ el fS ger
according to cl ai I(r;]p or 2, rsard connecg;é?n |:‘t%hr ea né a.tcérd Ss said

wal e-free region in a padfia mrpokmtlwaw éfaéed’r/ﬁaﬁé\ferﬁelﬂ from éhchent i ng

slide fastener stringer according to claim I ncl udi ng an addi ti onal

connecting thread extendtwgr,switmetar i omyiltudival hwitee fred FegiGmthered
connecting thread across .said wal e-free

5 between, and having a pair of marginal wales
respectively, confronting each other across said
wale-free reg'ion and a connecting thread having
portions laid 1n said marginal wa1es and substantia11y
parallel portions spaced longitudinally of and exten-

10 ' ding transversely across said whle-ffee region in _
a direction substantfally perpendicular to said margf-
nal wales, thereby defining a p1uranty of substantially
rectangular vent holes TcngitudinaITy along said wale-
free region, each of said webs comprising foundation

15 threads constituting a plurality of wales juxtaposed .
across said each web, said marginal wafes being compo- -
sed of threads that are more rigid than said foundation
threads; and '

(b)Y . a row of coupling e1emen£s mounted -on one of said’

20 webs remotely from said wale-free region. -

2. A venting slide fastener stringer according to claim i, said

connecting thread befng more rigid than said foundatfon ﬁhreads.

LT
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r'egi on and having portions laid in said nargi

paral lLel portions spaced |ongitudinally of and extending transversely
across said wal'e-free region along said first- nﬂwuﬁm;’j HII :,HQH’ ant i
“parallel portions. 5.. A venting slide fasten L M di ng
claim4, said connecting threads being |aigl across said wale-free region_in
patterns of 0-0/1-1/0-0/1-1/0-0/4-413-3/4-4/3-3/4-4 and 4-4/3-3/
Ayl 3-3/ 4-4/0-0/1-1/0-0/1-1/0-0, .respectively. 15 6 A yenting slide
fastefier strimyer a&:(‘,’GF'ml’Wg S?B‘?eclféf ner %%fﬁﬂzﬁ\ﬁlaég?'r'@é‘grE‘?giciﬁ?%évgﬁg a

wi dt h correspandi ng, substanti al | t hat, of. two wales. 7. A venting
slide fast enerz’slsF?‘ﬁngF‘"%@ngdmﬁéa& &%naiﬁf, agsh trldswale-feer negion .
havi ng subst antj al [ r Apgi 0 g 2 Mmx 1 mmto 1 nmx 2 nm
8. A venti nrhtdll gl +%tet%r§s‘f€8'é¢ﬂ§11?€%ﬁ}a£'@2?a€‘ng to claim1, each of said
vent hol es having substantially a size ranging from0.5 mfMmx 0.5 mmto 1 nm
x 1 mm The text of the specification has been reproduced y2 phot ocopyi ng

the appl icants.ori gt Rehtid SPHIe fastdrer WerARBLR aBedrd iRl ESRAGRLS Wi Ch
ead. ginal typ pt

are difficult tor e orl esc contaifni g these “dmendment s
may be i nspectfil@ding &n PdTt o1 Cborneetiiy Lhreddl bkEénding symetrically

with the first-mentfoned connecting thread across said wale-free

- tially

region and having portions 1aid in said marginal wales and substan-
tially parallel portions spaced longitudinally of and extending
transversely across said wal e-free region along said first-mentioned

10 substantially parallel portions. |

5.. A ventirig slide fastener stringei' according to claim 4, said
connecting threads being laid across said wale-free r'egior‘l in
patterns of 0-0/1-1/0-0/1-1/0-0/4~4/3-3/4-4/3-3/4-4 and 4-4/3-3/
4-8/3-3/4-4/0-0/1-1/0-0/1-1/0-0, respectively.

15 6. A venting siide fastener stringer according to claim 1, said
wale-free region having a width corresponding substantially to

that of two waies.

7. A venting slide fastener stringer .according to claim 1, each

of said vent holes having substantially a size ranging from 0.5

20 mmx 1l mm to 1 mm x 2 mm.

8. A venﬁng slide fastener stringer according to claim 1, each
of said vent holes having substantially a size ranging from 0.5

mm xO0.5mmtol mmxl mm

Iﬁe text of the specification has been reproduced by photocopying the applicants original
typescript. It pay oontain a few amendments which are difficult to read. The original
typescript containing these smendments may be inspacted cn the premises of the Patent Office



