SLIDE FASTENER ASSEMBLY The present invention relates to a slide fastener
assenbly having a net joining structure for use in joining togetRex\ &%ﬁ‘)\
gf confrontlng edges of net 5  structure. A typical. exanple of the net
joining structures of the type described is discloged in U S. Patent j P
4,056, 868 patented on Novenber 8, 1977. The known structure includes a '
pair of warp-knitted net adapters 10 each having a net transitio on
arranged for connection to one of the- cohfk oht | ng. edges of a net ﬁ:

and a pair of web regions dlsposed at’ a common side of the net tr on
regi on ‘and j-ointly supporting

: Xh ﬂfngfgh"ggahékgggéﬁgﬁéka slide fastener. 15
The net transition regi on CONprFSeS—a—Fes aving a nunber of

di anond- shaped meshes therein. The mesh structure includes adjoining
regi-ons of differe t Jth | { e i ze
regi on adj oins onen%l?gesépﬁgéﬁg ?‘é{ééggggé‘ngggétt%t htg Ieaar%g'gsi P s%e%s'{]
region is t hatagsemblyrizaving aonehejedlgéngf stiractarestforctuge.in The web
region is co h

extending tra ??isrgéy{:ﬁee’ré\@%gtg ﬁh@g \%gf E:B?' ?gg‘&tiﬁgn§dgﬁ(yt1r§e€\%aérwp chai ns
to fasten5themtR¥°tQ€©ether Each of the stringers is sandw ched by the

web regions and sevp g4is{&AD exaﬁsmnefsuhch@% TBLRIHY dediftieishdd roptUre

t hus arranged has been Tound, unsafi sfactory in . that sl fastener 30

stringers are $h&yPe AesehiRedals déEGiBFGG an Ht-ﬁer \ﬁaéf@%f or med,
becguse 't he diguB8l, 848 Ppatenteasonanyvefiberags lemfomne/\hﬁmaevere

| ateral Penslcnkructure includes a pair of warp-knitted net adapters
10 .each having a net transition region arranged for '
connection to one of the confronting edges of a net
structure and a pair of web regions disposed at a .
common side of the net transition region and jointly
supporting one of the stringers of a slide fastener.
15 The net transition region comprises a mesh structure
having a number of diamond-shaped meshes Eherein.
The mesh structure includes adjoining regions of
| different mesh size arranged such that the smallest
mesh size region adjoins one of said web regions and
L 20 the largest mesh size region is that for connection to
N~ , the édge of the net structure. The web region is
composed of the warp chains of the net transition
region extending transversely thereinto, and weft
thread 1aid in the warp chains to fasten them ,
25 together. Each of the stringers is sandwiched by the
-web regions and sewn thereto by sewing stitches.
| The net joining structure thus arranged has been
found unsatisfactory in that the slide fastener
30 stringers are likely to become wavy, puckered or
| otherwise deformed, because the diamond shaped meshes
vary in'shape or deform when severe lateral tension is



-2- applied to the net structure. The stringers thus deforned h.nder
smoot h sli.ding novenent of a slider .along rows of coupling elenents secured
t oF,egnfronti ng edges of the stringers, and cause the rows of coupling-
elts £0 split open away from5 each other. Furthernore, the sewi ng
stNcl¥es extendi ng on and across the ?eb regions are in danger of becom ng
frayed or sonetines broken upon abra%i Ve contact with rigid foreign matter.

The k d t ty t

B odneet on orfvTiad 36, Fk PEE RS byrkl” il SErndgPO ot id¥Bled 0" 00 L0V
the present imuder ismapth hériéingsmovmn&iemf a slidse atongenaws af seoupl Ing of

j 0i ni ng t ogetd %ﬂeﬁtsoi‘e&ur‘eﬁ Eo’ h%dt‘iﬁg%ﬁ ﬁé’tst‘rtiﬁ#lﬁ'surfn conprising a

-slide fastener havin stringers; gal r vvarp ni-tted net
adapt ers haviGdyse ﬂl?rrb@is of ‘Fﬁé@ﬂué@ elements, t‘!ﬁi’é& IPPER aWAY fXfibt er s

i ncl udi ng sa rﬁbhtomﬂtlﬁaﬂh@ﬂm@é auheamdgfsﬁcne@mnmgtenm of the
net struct osed web

confronting a

regi ons conne’&?@ﬁst ea"q Hﬁﬂ‘ﬁ'&l e Edeﬂ'g&r ‘?fﬁeﬁﬂp"ﬂrg'ﬁ@e ¥ regi on and

_\rllm ntly s]tcjppcsometu;esnerment hpnnsabrasgsescord:acti wieh rtirgddsfongtignreghon 20t
aving a fir [ edge, a
Ieastgone se%ﬁgg%orﬁﬁ%ﬂenﬁsa;ﬂgﬁgﬂqéﬂﬁée ﬁ %gté% :'igrai'lsot agd at -

| east one t hisudtahe: fon C@ﬂt‘éﬂi&"ﬁgpm%'@il Qhea mrmknaﬁmngqoa@éoend
portions, jghe webag, c‘%ﬂdfjﬁg;tbaoﬂenﬂs cn&eg{a HeZ Egﬁ{vﬁh??ht bRl of the

first, second and thir nmeshes in .

ortions, characteriz |
said net trardi proyideda sii de fastaper éﬁiq'l'%iﬁ {"ﬁ‘e lainipg tageshenct angl e, and“J
that said thig gaperdfi oonﬁrantﬁngredgessofa\dtasmtum colpeisihgsqi d first and .

second por ti g ge ARS8 fab ha AODYF oF R Thodils; ! i BT Gifibe! nvention there
warp-knitted net adapters having a number of meshes therein,
15 each of the adapters including a net transition region arranged
for connection to- one of the confronting edges of the net
structure, and a pair of superimposed web regions connected '
-0 a iongitudinai edge of the net transition region and joint]y
- supporting one of the stringers, 'said net transition region
20 having a first portion disposed remotely from the longitudinal
edge, at least one second portion extending adjacent to the .
web regions, and at least one third portion extending between
~ the first and the second portions, the web regions having a- ' ;;J
- mesh size smaller than that of the first, second and third
25 portions, characterized in that said meshes in said net tramsition
region are each in the shape of a rectangie,'and that
said third portion has a mesh size. 1arger than that of said
first and second portions. - : '
According to another aspect of the present invention there is

30



13- provided a slidefastener assenbly including a pair of warp-knitted
‘adapters having a structure strong enough.to w thstand severe -external
stresses applied thereto either inthe longitudinal or in the transver
direction thereof, wthout deforming or 5 otherw se demaging a slid
fastener attached to the adapters. Acg@ordi ng to another aspect of the
present invention there is provided a slide fastener assenbly having an
adapt er _whi ch pmvc@emeacshiﬂeefastense agsembly Joal udingi a padnges warpknisted

struct Ln%?e i H}d&&ﬁ?ﬁér ha¢ ructure Q%?oﬁj“é%&ét?'to%iths'@@nd’%é?éﬁéoed by way

of exa ence O e acconp raw ngs I C certain
preferred enb®KBERL stresses ﬁ?@§éﬁtth°ﬁ‘€§&tqighe'ér"@ §gﬁ)v1n9"5'§/t%9abf

I:cl ust |raTd i er a%@arml e tkﬁhiﬂé@z%lrmeangﬁm tﬁér@ofl w'iithﬁui rdawaﬂtngrur p| |a:|nGVi Sw
O a Sllideglas e n S nv

P 3 Sthonst | coteRuLse Jensting: o \HAGF chebRheh antadHedctd (the, iPtERS T r
3 is an enl arged dasedrdpng rtioaanathenndspedédof ither pﬁesenpdmhremhonftlfdr@ '1; 20
FIG 4 FIG 5
s a poi nt i obk FFOTIEARCR 1M HSIBER A3sBy hiFinGa) yepedr ik, TG O
poi nt di agr am Ehoannes tabbpitegone\ofnthe confrading redgesxfeat nete sthuctue

constituting th&n sl%n ideed adapter of FIG 5 FIG 7 is an enl arged

fragnentari perspective V|em10f hal f of . the slide fastener_assenbly as.
attached t 8%an edgEherinvention, wiklypedesgribed bypyay, of exemple,wd§hsinilar to

FKE§'3 of anotRéference to the accompanying drawings in which certain preferred
~embodiments of the present fnvention are shown by way of
illustrative example. In the drawings. : .
FIG. 1 is a fragmentary plan view of a s1ide fastener
15 'assembly embodying the present invention; S
FIG. 2 is a schematic cross-SectionaI view.taken along
1ine II-II1 of FIG. 1; '
FIG. 3 is an-enlarged deve]opmental or unfolded view of
a portion of FlG. 1; . _ _
20 FIG. 4 is a cross-sectional view taken along line IV-IV
of FIG. 3;
FIG. 5 1s a point diagram for the warp-knitted net adapter
of FI1G. 3; .
. FIG. 6 1s a point diagram showing 1apping movements of
25 the respective threads constituting the warp-knitteq adapter
 of FIG. 5; - - |
FIG. 7 is an enlarged fragmentany perspective view of
half of the slide fastener assembly as attached to an edge
of net structure; .
30 FIG. 8 is a view similar to FIG. 3 of another




: enbodi nent of the preéent i nvention; FIG 9 is a cross-sectional
. n along line I X-1X of FIG- 8, FlIG 10 is a point diagramfor the
p-

knitt

Cross-sect

Vi ew

tted 5 net adapter of FIG 9; FIG 11 is'a viewsimlar to FIG -3 .
of a further nodified warp-knitted net adapter; FIG- 12 is a

i onal view taken along line XII-XIl of FIG 11; and 10

FIG 13 is a fragnmentary plan view of= y&t =anot her nDdlfled sllde f ast ener
enbodyi ng - the present: invention. As shown in FIG .1, a sllde

assenbly .

fastener assenbly 15 for joining together a pair of confrontlng edges, @
net 15 structure conprises a pair of warp-knitted net adapters 18,

¥

(her ei naf t embodfigendd af the ‘pogenrt sinventiag:a nuiber of rectangul ar

openi ngs o
region 19

r nesft&§ acty of éé@sédeeéﬂsn&; %éw' reskuﬁeal%ﬁae jif@nsi tion

ronting e ges. 20

arrange f 6r ‘connecti on to one o e con

of

the net stA¥cl¥ &Ff FIGa &uir of superi rrposed web regi ons 20, 20 connect ed

to a | ongi
supporting
structére
in FIG 1,
Jincluding
remote fro
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tudi nalrerdan ofs @panlt tdaagkahORoE HhaNwaSpRkM irted | v

one of the stringers 21 of slide fastener 22. One such net
e héQQR} F e i hy edge 16 is shown in 25 FIG 7. As shown

the waig.t nAnsid idview smiﬁabaaoartsr SB PE & Furdherot

a r ead ndi the opposite edge thereof '
ﬂ\ﬁﬁf"ﬁqhd@rfpagﬁrg’rﬁ){eit?? g@& Egr'The net transition 30 region
19 is fol ded oveI@an 12 sk fa cwbss-séotbonalFy tew3 takean aloing ddheranner

Xpa g A TR 54724 ot bndi ng aci acent Lo

FIG. 13 is a'fragmentary plan view of yet another
modified slide fastener assembly embddying ‘the
present invention. ' -

[

As shown in FIG. 1, a slide fastenér asSembly is5 for

joining together a'pair'of conftbnting edges of net
structure comprises a pair of warp-knxtted net adapters
18, 18 (hereinafter referred to as 'adapters') having a
number of rectangular openings or meshes. Each of the
adapters18, 18 includes a net transition region 19
arranged for connection to one of the Qonfronting'edges
of the net structure, and a pair of superimposed web
regions 20, 20 connected to a longitudinal edge of the
net transition region 19 and jointly supporting one of
the stringers 21 of a slide fastener 22. One such net
structure 17 hav1ng a confront1ng edge 16 is shown in

FIG. 7.

'As shown in FIG. 1, the net transition region 19
has a first portion 23 (not including a core thread 46)
extending-alohg'the'opposite edgéVthereaf remote from
the slide fastener stringer 21. The net transition
region 19 is folded over on itself and is shown in FIG.
3 in an unfolded manner whereby the first portion 23
appears centrally. The region 19 further includes a
pair of second portions 24, 24 extending adjacent to
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2 ' : .
5 -5--the web regions 20, 20, respectively, and a pair of third portions

portions 24, 24. The.third portions 25, 25 have a nesh size larger tha
that of the first and second portions 23, 24, 24. The first and secon
portions 23, 24, 24 have substantially a uni form nesh size. The net
transition region 19 is conposed of @a gl urality of warp cords 26-31
~extending longitudinally thereof and a"plurality of weft threads 10 32
MhICh,Mé§ descri bed bel ow in connection with FIG 5, have | ongitudinal

portions ext eEHé“GeBOEGg&Bﬂ'anUYZQf ireepeytivedyds affd 3 pafk teansverse
portions extend g In,pairs perpendlculaﬂg/to and betmeg) the warp cords
26-31 to JOlthyrﬁe PRELORS: 2Bet Vo #XNRDAINT raSpRCtiyely Petvren i d

si zes. The Weher €4 e8SpdRt idn arseammtmeekeas‘orai rpowﬁorts/ u vmp cor ds
cords 26-31 shfieathRERaPPEFIGhs,dBy &Y SRS 3 MSah AATR, LARASE that ) o
parllel tg ththaefof28he fliretdand? secqnd pdnt iveis 23 ; 24 plzd wecThershes
oD ST o Pt URRC BepbepBE A, o o bt suipELy g c005
26-31 of the 85un1ﬁermtma§b|Bm@n-re@h@nnﬁt|ﬁﬁ§n§k;iqnriQQ#Q§mk9Liskn|tted
o B e cclBBoshl pEoS, Bidradity O Ml Udiap ey R %%‘%‘E%%e‘” et
portlons of th@ngé§BééDﬁﬁéYw§h@rﬁﬂﬂiﬁﬂ¢tﬁnﬂikﬁﬁ k?ﬁj? weft threads
10 - 32 which, as described below in connect;on with FIG. 5,
have longitudinal portions extending longltudlnally of
the warp cords 26-31 and transverse portions extepd-
ing in pairs perpendicularly to and between the
warp cords 26-31 to jointly define therebetween the
15  meshes of the aforesaid sizes. The web regions 20, 20
are composed of a plurality of warp cords 33-36
extending longitudinally thereof in parallel relation
to the warp cords 26-31 and a.plurality of weft threads
37 extending substantially in parllel to the weft
20 threads 32 to jointly define therebetween meshes much
smaller than those of the net tramsition region 19..
— ' The weft threads 37 are thinner than the weft threads

32.

25, 25 extending respectively between-the first portion 23 and the secgggil',”

As shown in FIG. 5, the warp cords 26-31 of the
25 ° net transition region 19 include warp threads Ll
knitted in pairs as chain stitches and longitudinal
'portiéns of a plurality of weft laid-in threads L2~L5
knitted with the chain stitches Ll. Transverse
portions of the respective weft laid-in threads L2-L5

30 extend in giérs'between the warp cords 26-31 and
jointly constitute the weft threads 32 of the

transition region 19. The warp cords 33-35 of the web
regions 20, 20 also include warp threads L1 knitted in

LT



.extend in pairs between the warp cords 26-31 and jointly constitute

weft threads 32 of the transition region 19. The warp cords 33-35 of

.web regions 20, 20 also include warp threads LI knitted in -6- pairs
as chain stitches and longitudinal portions of a plufsality of weft laid-in
threads L8, L9 knitted with the chain stitches LI. The weft threads 37 of
the web regions 20, 20 are constituted bg transverse portions - 5 of
the weft laid-in threads L8, L9, respectfvely. Al t hough not shown.in FIG S
a plurality of threads L6, only one of which is shown in FIG 6, is 13 Pd
warpwi se in the warp cords 27-31, -33-36, respectively, and a pIurallty*bf

har pui se. | n_ BRAEARH (SPaLRoBETEE Reksnd LAY Bofyiddabeca ald
symretrical vplurebityopfiewefs dhddminn threads Wifor d/ liWe*yt%o‘ybéF te
together in t| htl%ﬂﬁ gtggckggeﬁﬁer ?X’% g%s%ecgﬁf@awl 37 of {-_ﬂg w@bp _

t hr eads LI ds ~26- shown ‘i n 6, the
t hreads LI - ljxégumnsrﬁﬁpeaﬂlaﬁepapnﬁﬁi54i§¢(9¥(ﬁ&?nﬁYﬂ%ﬂﬂ portlons

Pai 5o B oar e peft 1aidriR thrpads 18, 19,1 %P"L%éf"el’?/s Shie '
2/0 -0/2 - 2/KLth®igh-natOsboen- is/ FIG.355 a plhraBity of/threads - 25 '
5. L4 = B Sy oRbBor Gh8ch G468 shown® in ¥1&. 6, is laid
warpwise in the warp cords 27-31, 33-36, respectively,
and a plurality of warp threads L7, only one of which
.10 is shown in FIG. 6, is also laid warpwise in the warp
'~ cords 26-30, 33-36. The threads L6, L7 have patterns
symmetrical with each other as shown in FIG. 6 whereby
they cooperate together in tighﬁly binding together the
respective pairs of the warp threads L1 of the warp
15 cords 26-31, 33-36.. - . : L '
~ As shown in FIG. 6, the threads L1-L9 have.
respective patterns as follows: : :
: ‘Thread - - Pattern
. .1 = 0-1/1-0. | -
20 L2 = 5 - 5/3 - 3/5 - 5/3 - 3/5 - 5/3 - 3/5 - .
-~ 5/0 - 0/2 - 2/0 - 0/2 - 2/0 - 0/2 - 2/0 - et
c. h
0 - 0/2 - 2/0 - 0/2 - 2/0.-0/2 - 2/0 -
0/5 - 5/3 - 3/5 - 5/3 -3/5~-5/3-3/5~-
25 ' .. 5. S : _—
- L4 = 8-28/6-6/8 -8/6 - 6/8 - 8/6 ~ 6/8 -
8/8 - 8/6 - 6/8 - 8/6 - 6/8 - 8/6 - 6/8 -
- 8/0 - 0/2 - 2/0 - 0/2 - 2/0 - 0/2 --2/0 -
. 0/0 - 0/2 - 2/0 - 0/2 -2/0 - 0/2 - 2/0 -
30 0. : - o )
| 5 = o-0/2-2/0-0/2-2/0-.0/2.-.2/0-
' 0/0 - 0/2 - 2/0 -~ 0/2 - 2/0 - 0/2 - 2/0 -
0/8 -~ 8/6 - 6/8 - 8/6 - 6/8 - 8/6 - 6/8 -
8/8 - 8/6 - 6/8 - 8/6 - 6/8 - 8/6 - 6/8 -
‘8.
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8/8 -.8/6 - 6/8 - 86 - 6/8-86-6/8-80-02-20-202-72/.0-0/2.
- 2/0 - 0/0 - 0/2 - 2/0-0/2-2/0--0/2-2/0- 30 _ . L5
; 0-.0/2°-2/0 - 0/2 - 2/0 -0/2- 2/0 0/0 -0/2 -2/0 - 0/2 - 2/0

-2/0 0/8 - 86 -6/8- 8/6.-6/8- 86 -6/888-8/6-6/8-86 -6/8- -

6/ 8- 7t6 = . 2-2/0-0/2-2/0-0/2-2/0-0/2 2. L7 0 -0/2
-2/0 -0/2 -2/0 -0/2 -2/0- 0. 5 L8,L9_ 7 - 2-2/0-0. As best shown in
FIG 4, the adapter 18 thus knitted has "t he marp cords 26-31, 33-36 thicker

than t -weft threads 32, 3 ir udi pal groaoves 38, 38
S defpﬁéd betmeeﬁgevery adj aceﬁ/%palil%g é?o é? Td%?96‘3ﬁ 233-36 at
t he opposite sides of the a@apter 18. The threads LI, L6, L7 may.conprise
mul tifilament yarns made of polyester and the t hr eads L2, L3, L4, L5, L8

may conprise tw d yarns 0 ster Eac 9 es as a
connecting 15 t -fead’for, onn82§| 295 a(?/gcen{}}adc}ap@ 1?/ ong their
confronting edges, thereby @mabling the production of a plurality of

| at eral | y. con adgpt er t aneously. The connecting threads L9 are
made pref%rabﬂ?géﬁgmater so? g(gué nthetic resin 20 fibers, so that the

adapters .18 can beAschestt shown balﬁnglﬁpeﬁhﬁnﬁ@amaﬁn'k&tﬁhuﬁwwwng been
knitted. The adppted ﬂ§sC€Heb§aP§OQB§9§ 98331, 93-B6"@hicker than

the weft threads_32, 37 so that a pair of longitudinal
T ' grooves 38, 38 is defined between every adjacent pair
10 of warp cords 26-31, 33-36 at the opposite sides of the
adapter 18. The threads L1, L6, L7 may comprise '
multifilament yarns made of polyester and the threads
L2, L3, L4, L5, L8 may comprise twisted yarns made of
polyester. Each thread L9 serves as a COnnecting
i5 thread'for-connecting two adjacent adapters 18 along
their confronting edges, thereby enabling the
production of a plurality of laterally connected
adapters simultaneously. The connecting threads L9 are
made preferably of water-soluble synthetic resin.
20 fibers, so that the adapters 18- can be separated by
being dipped into water after having been knitted.
‘The adapter 18 can be'ptoduced easily on a warp-
- knitting machine (not shown) in a substantially
| endless, continuous length which may be severed into
25 pieces of desired lengths by a hot-cuttiﬂg blade or
another suitabie cutting means (not shown). The cut
ends of the respective adaptet pieces are prevente&
from fraying by fusion together of the synthetic resin
yarn ends. As the warp cords 26~31, 33-36 are composed
'30 Of the warp threads L1 knitted in pairs as chain
stitchesland the longitudinal portions of the weft
laid-in threads L2-L5, L8, L9 knitted with the chain
. stitches, thé adaptet 18 is made per se stable in
structure and rigid in construction. |



h may be severed into 25 . pieces of desired Iengths by a hot cutting

Ade or another suitable cutting means (not shown). The cut ends of the .
respective adapter pieces are prevented fromfraying by fusion together of
the syntheti¢ resin yarn ends. As the warp cords .26-31, 33-36 are conposed
30 of the warp threads LI knitted in-pgi+s as chain stitches and the
| ongi tudi nal portions of the weft laid-in threads L2-L5, L8, L9 knitted
with the chain stitches, the adapter 18 is nmde per se stable in strutﬂure_
and rigid in construction. =~ -8- The adapters 18, 18 are then attaché&#
respectlvely to ﬂh@sﬁddpﬁﬁﬁ% ra, 8 étet hen| pgsarhederesprr tiveier eby
constitute (i_ﬁufigﬁjp %f\ssg %ﬁesgg\mel faBl@Rer! 3G To neke

eac ter

t he attachnent overon itsel f about the first

portion 23 GhQﬂﬁ?ﬁuﬁ°Q$%&E#¥¢oﬂh¢e§16ﬂe1§a§F9ﬁthésFGMHlﬂw%5uthWQethread

- 46 being heljg fmrcﬁ.v Pya:imdzbet'rseﬁakéetner ateabﬁﬁuea% %%dh‘f ddupder St
portlon 23. . Each 21 is,s %ﬂgn E reglons 20, 10
D0 of o nddnidh frldatl qvaron oiEELE: SOORE Ehfo Ehy SEWPOFEIGH 3 1 on of

sew ng stltdfeahMazetﬂ%‘ramslmlm regkont u.schethmtheoulelief@wmgstltches

Tongi tudi naropRoatrest Anhely fetarEERIRIs BRabet@e B e v

t hreads 37 oiareacdorﬂasb 280i 281 ¢D. the DHidst porltlioneﬁe t Badh nding strength
Oof Lhe sew R Sndehof 48 sy Pbfled ColkiebhPthe WE" relToid b P! NdNg

strength unlf
10 20 of the adapter 18 and then is sewn to the same by

two pairs of rows of sewing_stitches 44a, 4{9, such as
~lock stitches or double chain stitches, each pair of
rows of sewing 44a, 44b extending in_and"along one

égg%ting machi ne (not shown) in a substantially endl ess, conti nuous | engt h.
d

'longitudihal*groove 38, which is devoid of warp cords,
- 15 across the weft threads 37 of each web regzon 20.
In order to increase the blndlng strength of the .
sewing stitches 44a, 44b and to distribute such
" increased blndlng strength unlformly over the web
regions 20 20, the sewlng stltches 44a, 44b

20 are formed by dr1v1ng a pair of sewing needles (not
shown) through each stringer 21 from opposite sides
thereof such that a needle thread of the stitches 44a
and a looper thread of the stitches 44b appear in each
longitudinal groove 38. The warp cords 26, 31, 33-36

25 serve, in adjacent pairs, to prevent the sewing o

| stitches 44a, 44b from displacing'outside the grooves
38 and from being worn out or damaged upon engagement
with rigid foreign matter such as rocks, stones and the
like. The warp cords 26, 31, 33-36 further ‘serve to

30 grip the stringers 21, 21 stably in po51tion. At least |
the sewing stitches 44a, 44b in each groove 38 are
covered w1th a 1ayer of synthetlc re51n 45, and more
preferably the groove 38 ‘is fllled with the synthetlc

- resin layer 45, as shown in FIG. 2. 'With this '



pair of sewing needl es (not shown) through each stringer 21 from op e
si des thereof such that a needle thread of the stitches 44a and a'|

thread of the stitches 44b appear in each |ongitudinal groove 38. The warp
cords 26, 31, 33-36 25 serve, in adjacent pairs, to prevent the sewing
stitches 44a, 44b from di spl aci ng out si<d® the grooves 38 and from bei ng
-worn out_or damaged upon engagenment with rigid foreign natter such as
rocks, ;g;ones and the like. The warp cords 26, 31, 33-36 further serve to

30, oO0TP UG SLILOHERE 2dno2LeRtAll eiRAAAY Wl ol di5ST the sewl g

stitches 44 aéh are covere er of synthetic
resin 45, aﬂnbmmletelrfprabbgteaefgpmowaysaeg;ee|dﬁnﬂamage;rsnenwaaet|c

resin | ayer 1ﬁ&oﬁgrh?iﬁé5 ﬁra@ﬁb@ Welag o e {i@ngenent, t he

sewi ng stitc etely prote ted ron1any degree of
damage, such as I%B%eﬁlhee fP§§zFﬁ§r 28r § e FIG. thdas & paie siide

fastenerg 22 ghoydws "ol Soupl1iag elaa.tehtef 39QV390morRitidld Hh @fdrent s 39, 39
nmount ed on angd al ong air of confrq ntln% edges of the stringers, 21, 21,

respect i vel y2+ODg A Pabg oEpcenfropsings6: 9$f of FhensiF inget® 2bper end

of t|he sll1 geziasteepécezvemyacentph@raoﬁalwbpoedmwawumﬁeﬂ s t he
coupl 1 ng

' nt res tiv e fastgner 22 further
has a bottorﬂ'%%géﬁ €4§gﬁoﬂﬁpﬁﬁ 5 ¢ R& %béers% ?I‘i‘@&&d’fe sversely
agress the cadjacentngoedgpaiof of.happu:mogtr ongk ofl .the sioutﬂrir@ S :

Sl\"dablf'o m)@i&ger?gstgs rg&s %sﬁggg bg& le%@%ﬁ%e ?E%Jtener 22
 further has a bottom end stop 42 mounted at the lower '
~ end thereof transversely across the coﬁfrcnting edges
-of the stringers 21, 21. A slider 43 is slidably
mounted on the rows of coupling elements 39, 39 for
15 bringing them into and out of interdigitating
_-engagement ‘with.each other to close and open the slide
fastener 22 in a well known manner.
- As shown in FIG. 7, each adapter 18 of the slide
fastener assembly 15 is attached to one of the
20 confronting edges or endmost threads 16 of the net
| structure 17'by a connecting rope or cord 47. The
— connecting cord 47 extends successively through the
mesh openings in the adapter's third portions 25 and
the mesh openings in the net structure's longitudinal
25 | edge 16 spirally over and around the warp cords 28, Zb,
the reinforcing core'thread~461and.the endmost threads
16 of the net structure 17. The third portions 25 with
the meshes of the largest size allow the connecting
_ cord 47 to pass therethrough with utmost ease, with the
30 result that a simple and time-saving ccnnecﬁion is
achieved. :
With the slide fastener assembly 15 thus
constructed, the slide fastener 22 can be protected

_?egLons 20, 20, the sew ng stitches 44a, 44b 20 are formed by dfiéggg)a
r



15 brlnglng theminto and out of interdigitating engagenent with-each

ot fflefyt o close and open the sl.ide fastener 22 in a well. known manner. As
'S n FIG 7, each adapter 18 of the slide fastener assenbly 15 is - .
at ed to one of the 20 confronting edges or engnost threads 16 of the
net structure 17 by a.connecting rope or cord 47. The connecting cord 47
ext ends successively through the nesh_o gnings in the adapter’'s third
portions 25 and the nmesh openings in Thé net structure's | ongi t udi nal 25
edge 16 spirally over and around the warp cords 28, 29 t he FEInfOFCIQg&
core thread 46, a dWéh end St thraads 16 of, the net ructure 17. The
third portidgfst € H@ghEE pmage junder,ithe {4 HRF connect i ng
- cord 47 to g@serd fafeé_fm)ngbtmeebeut begausas such tdtﬁdfs‘séﬂ) whesul t that a

cssenbl y 1SRRLASE SR PERTAEE pRBuERES 13 3R e ilpbigle fastener
10 - agai ndigysdtniomtobHnthe Héapgersnder, Tllﬂe iaxfel takan aip sawdr e ext er nal

stresses b UEdy hh ERSERLY BGR-JRRe) Bhedhel Rrliin W Uy 17 1N the

transv iI'récti1on of a te
di stri but ecsllrdé diastenerrsthingersr Bllneﬁd-t byomeans of dthe avetener

stringers 21, e Rgt i ng

‘rect angul ar !?%1 f@gﬁi&fx 1gl zgsg %??ir}gdtrb%ar@g{%kc&&m%% (t%gds 26- 31
and t he vvef‘talt}fﬁr%dsbﬁe$s ﬁlﬂe‘ih@}(w&hs Gbrld%‘ Wrp| cFARR6BLl apde a
strength engghud £ el PAANPatLECE2 XM Vary cHYI zeaapil,edas-oss he

adapters ]iiaé§35r2é£ength enough to withstand severe external - . ™
stresses applied to the adapters 18, 18 in the
longitudinal direction thereof."Furthermore; the web
regions 20, 20 having the smallest meshes, and made
compact, permit the fastener stringers 21, 21 to be
15 sewn thereto with stability and to a nicety. The
adapter's first portion 23, having the thick warp cords
28, 29 and the reinforcing core thread 46 disposed
between the warp threads 28, 29, prOVidesfa'pbsitive
. connection to each edge 16 of the net structure 17
. 20 during a long period of use. | |
FIGS. 8 and 9 show a modified adapter 50 including
a net transition region 51 and a pair of web regions
52, 52 dispbsed-at'opposite sidéS'Of'the'net'traﬁsirion
region 51. The adapter 50 is substantially the same as
25 the adapter 18 of the foregoing embodiment with the
exception that the net transition region 51 includes a
- pair of second portibns‘53,'53 each having a pair of
rows of rectangular meshes of uniform size. -Bach of
the second port1ons 53 ‘includes three warp cords 54,

30 55, 56 and 57, 58, 59 extendlng longitudinally thereof
and a plurallty of weft threads 60 which, as described
below in connection with FIG. 10, have longitudinal
portions extending longitudinally of the warp cords



N .
| ongrtudi nal direction thereof. Furthernore, the web regions 20, 20 having-
the smal | est. neshes, and made conpact, -permt the fastener stringers , 21
t.0 be 15° sewn thereto with stability and to a nicety. The adapter/s)}

first portion 23, having the thick warp cords 28, 29 and the reinfo

core thread 46 di sposed between the warp threads 28, 29, provides a

positive connection to each edge 16 of the mgt structure 17 20 during a
| ong period of use. FIGS. 8 and 9 show.a nodified adapter 50 including a
net tramkgition region 51 and a pair of web regions 52, 52 disposed at

opposite si desgpisgd hes t £ 8814 4 L0541 . TIh .er 50 is .
substantial ly the.sg 'ﬂgigzéﬂ@ %%%Rgg%g?grBigéé?n§h§x$g?§é§ﬁh§nbﬁ&iﬁﬁnﬁu
with the exceGXRPAGEGUIAELY O tandsPet¥rencthenwBIpi nokddeSda5ai r of
second portiorg7-6R 8 RALHeIVVdesise Pehé ~ObhRE A shes of
uni f or m si ze. E%ﬂkcﬁ the séggnd portionsrggeFﬁ%?ﬂdggét%%ggg%gﬁgaggrds 54,
30 © 55, 56 aMf¥LScg A% shownninEICengPyubhearbapteer 56f isnd a plurality

f ft tBread géd I Dees1 | ' ' ti Wt h .Fl G 10,
have | ong tudigal g ot ey | oot nbahlsy FINER' AR HaYing

h | i tudinal ti
- i\{-e 52? g|6 USI'F-% % Itﬁ%ﬁ%?/‘é’? s p%-r??ﬁﬁgsB?Pﬁﬁﬂ_gngnPnOSaiths threads
per pendi cul ar IDL~I8 shbvwret iveePTG N es )ar pasR’ 68 Eﬂe5§en,5.2'a§?&59%f&io’}h|sy

adapter 50 i o 0r B, HHCLRIE W0 e RS enredas blknit Eedeashchadmg ¢ he

B e e b pona o the ket 12 C

o trog 13 ch%ir%] 1%1&’@9“:‘1:‘%&5‘? ﬁ?’tl’?éélfﬂﬁ’ SEitdRes Ll " &‘He weft
ghreads 60 are constituted by transverse portions of .
the weft laid-in threads L2, L3 extending in pairs
between the warp cords 54-56, 57-59. The threads L6,L7
are laid warpwise in the cord 55, 58 to tightly bind

15 the threads L1, L1 of the chain stitches. The warp

cords 54, 56, 57, 59 are structurally the same as a

..  corresponding one of the warp cords 26, 27, 30} 31 of

the adapter 18 shown in FIG. 5. The adapter 50 is

attached to one of the confronting edges of a net

structure (not shown) after having been assembled with

a slide fastener stringer and a reinforcing core

threéd, in the same manner as described with respect to

the foregoing embodiment. The adapter 50 thus arranged

is further advantégeous in that lateral. tension applied

to the net structure is taken:up’more'efficiently and

distributed more uniformly through the second portions

53, 53 over the length of the slide fastener stringer

than in the case of the adapter 18. . '

 an adapter shown in FIGS. 11 and 12 has a net

transition region 62 and a pair of web regions 63,

63. A first portion 64 of the net transition region 62

has a pair of'warp cords 66, 67 between which a

reinforcing core thread 65 extends. - pifferring from

20

25

30



e chain stitches LI. The weft threads 60 are constltuted by |

verse portions of the weft laid-in threads L2, L3 extending in pairs -
bet ween. the warp cords 54-56, 57-59. The threads L6,L7 are |aid warpw se
in the cord 55, 58 to tightly bind 15 the threads LI, LI of -the chain
stitches. The warp cords 54, 56, 57,. 59 are structurally the sane as a
- corresponding one of the warp cords 26122? 30, 31 of the adapter 18 shown

in FIG 5. The adapter 50 is attached to one of the confronting edgesa¢i a

net 20 structure (not shownh) after having been assenbled with a sl

fastener st rtmefoaegbangeemﬁeaqmeatsqr tHe e tH‘réa@ r
descri bed wi,th re t he.f oregqoi n e@gcﬂ The g%ggtgﬁggg thus

arranged is qXHQ% %Vﬁﬁ?a@@&ﬁ? Ph ¥R st@ﬁnﬂ%ﬁ?%%bﬂged 25. to
t he net strmmanswessebyehetweenrthefhh&pemdndsﬂdtiﬂéﬂra@Uted nor e

formy t 53 53 t he | h lid
st ener, st rioBElEaing fTRReRTRaRT( step RbrRrenaitt fF teatizedionn | n
FIGs. 1P a“fi:éé%c 33 -{'ethéocorer %HEIehldO'BSF 99ite) thie ik st ppsftﬂénweb

regi ons 63 ortion_64 of the net transitjon region 62 has a

pair of war Fﬁ"ccﬂﬁjst% a@@ﬁéfvéénaﬁht@ﬁ datder ikttt t nFRd 65
‘extends. Di fafdaéqtéhg élom.th thé2corkhehkead @4 kretiut e se in heasor e

{Fanever sel PR SERRPEhataah Reb: BErBBtoss dnat R %%f%%ﬁma?s Such |
- arrangenent é@sé,eal l.zed " by knlttl ng the core thread 65 into the first = ‘J
portlo FIG. 13 shows a modifzed slide fastener assembly |
70 comprzszng a pair of adapters 71, 71 each hav1ng a
‘net transition region 72 and a pa1r of web regions 73,
73 disposed at a common edge of the net transltlon-
region 72. A sllde fastener 74 1ncludes a pair of .
_stringers 75, 75 secured to the adapters 71, 71 by rows
of sewing stitches 76 in sandwiched relation to each
pair of the web regions 73, 73, respect;vely.. The
slide fastener 74 has ‘a pair of LOWS of coupllng
- elements 77, 77 mounted on the respective strzngers 75,
75 along thelr confronting edges and a separable bottom

{EE@Ehes and | ongitudinal portions of the threads L2, 10 L3 laid meftmnse
itn
t

15

end stop. 78 so that the stringers 75, 75 can be -

completely separated from each other when a slider (not
.shown) is located at the lowermost pos:t1on adjacent to
the separable bottom end stop 78. a pair of core
threads 79, 79 rexnforces the respectlve net tran31txon
regions 72. 72 arranged for connectzon to a pa;r of
confronting edges of net.structure (not shown). '

25



“64 of the adapter 61 as the latter is kni . r 61 with the
core thread 64 knitted therein can be-att: i HM @ iﬂ lructure (not -
shown) ‘with utnost 10 ease. FIG 13 sho C *

de fastgngt
~assenbly 7@ Conprising a pair of adapters 71, 71 each having a ne@
transition region 72 and a pair of we_b]ée_gi ons 73, 73 disposed at conmon
edge of the net transition 15 region“72. A slide fastener 74 includes a
pair of -stri ngﬁri 15, 75 secured to the adapters 71, 71 by rows of sew ng
stitchés,76 in i.ched rel ation to each pair of the web regions 73, 73,
respect™vely. The slide fastener 74 has a pair of rows of coupling

el enents 77, 77 no 0 X Y [ naer ng their
~confronting e-dgl_és grﬁ%ﬁ%s@ﬁﬁﬁﬁ -?%3@?%@%5?@3 %‘?B”Eﬁaﬁ‘ﬁﬁé?st ringers
75, 75 can be confranting edgpsrcft set istoucturels compeisingea ol idei tastegent
shown) is | ocat Shhd Q ' seRar abl e
botto?ﬁ end stopﬁ%’?é .atABg'a'% ?%@29%%5%%%33? 3’3%’??’5%&'@2 t he

respective Bet adapkens: havingeainumber of meshes, tharedns &‘cﬁgﬁfnébﬁiﬂm‘wsa pair
of confronting {pdYedingl anrit Ekdnsstidm regiin aPeamakd for corhéctidd-Ab M5 1. A
slide fastener assept for. joinin togeét{%%: aqqakr f conf‘riont-lg edges of
net structure, @8nPYi ¥n‘b°"zfré?fri&§ dges ot the A8 é'é"c&ﬁr?’;&f' S gers, and
a pair of warp-gfhstgerdmpesedSwed adgions connected to allungi tudfinak<dge t herein,
cach of the aday g e LislsPech Rédtoh” P sbiAAy" SilipdReild BROSE O
U 10 the stringers, said net transition region having a first portion
- disposed remotely from the longitudinal edge, at lst oe second
portion extending adjacent to the web regions, and at least
- onethird portion extending between the first and the second
portions, the web regions having a mesh size smaller than that
15 of the first, second and third portions, characterized in that
- said meshes in saidnet transition region ~ - are each in the
shape of a rectangle, and that each of said third portions

has a mesh size larger than that of said first and second port'lo'ns.

2. An 'éssemb‘ly according to claim 1, safd first portion including
20 a reinforcing core thread extending longitudinally thereof. -
N~ 3. An.assembly according to claim 1, each of said second portions
having a pair of juxtaposed rows of rectangular meshes having
a uniform mesh size. -

4. An assembly according to claim 1, each said adapter including
26 a plurality of warp cords and a plurality of weft threads knitted

with safd warp cords and jointly defining therebetween said

rectangular meshes, each said warp cord having a plurality |

of warp threads. - |



ﬁi. thWof the net structure, and a pair of _
)i nposed web re | nnected teo a | ongitudi nal edge of the net
an it_ion “\m‘“ﬂg @“ﬂ | y supporting one of 10 the stringers, said net
transiti on first portion disposed renptely from'the
| ongi t udi nal* edge at | east one seca.ng4p.ort|on extendi ng adj acent to the web

regions, and at |east onethird. portion extending between the first and the
second portions, the web'regions having a nmesh size smaller than that 15 of

the first, secong aeeem%,r Sedrdihg cvmf Qthd' E&’id uahhaéoraaedm mﬁg% ! o

sai dnet tran5|t|on re ~are each in recta gle and

that each of. twaief i d'arb‘ﬂrth"&ﬁésl‘lﬂ's]%e‘ﬂrﬁhcb#ii'estb Fstme@%t of said

first and seggpg v&?‘tttlﬁfﬁd &vinﬁ%&&ﬁﬁﬁ?'é&@ﬁ&ﬁﬂﬂ%ﬁtﬁdfﬂaﬂﬂ?‘ﬂn said first
portjon includin 20 a f.or CI gc care thread extendi ng | ongitudinally

t hereof . 3. aﬂﬂ §§8n§ﬁ 5 YUY §thtEeS.cl aim 1, each. of said second portions
having a pair of juxtaposed rows of rect angul ar rreshes having a uniform

h di
Tt e 268 Wy FRRFHTY afCGiRIEh 09, bRafH 3. Bain 2T wRb o i s
knitted w t hhawning vbwo poft saiid vmrp ﬂmeraﬂky’l aidf wanpwd se hiov spmmetedealsai d

LS4 o5 A EERRs PRMRLRCER RS AR bV ST St %iBbUIELY ) " v e

sai d warp thrteawek‘m tted as chain stitches, and each said weft thread
havi ng portions extendi ng | ongitudi nall y in and al ong .sai d chain stitches. W,
5 6. = An assenbly accqrding to claim ach sai-d warp cord further

havi ng two ofl«s2A agsgemblynaecardingte G/hﬂﬂ/\ﬂ%sesﬂiﬂ wefthdhreads hpeinger ns in
'said chai 10 s bhgmﬂxmi pRrEfinidek BhdiAGTl dngdtild Mal PO RN EHe warp

cords and transverse po_rtion,_s _exte__nd_i,ng__ in pairs perpendicularly
to and between the warp cords.

8. An assembly according to claim 4, said warp threads comprising
- a.polyester mul tifi'lament yarn and said weft threads compri sing
15 3 polyester twisted yarn.

_ 9. An assembly according to claim 1, said web regions each.

- having at least ‘one groove extending longitudinally thereof .
and opening remotely from the gehera'l plane of said stringer,

said stringer _beir_ig__ sewn to said web regions by at least one

20 row of sewing stitches extending into and along said. groove.

10. An assembly according to claim 9, said row of sewing stiches'
~ being covered with a layer of synthetic resin also extending
into and along said groove.

11. An assemb'ly according to claim 9 said groove being filled
25 with a layer of synthetic resin.

H



LT?. An assenbl y according to claim4, sai MQ 10

Iongltudlnal portions extending Iongltudina ords and
fransverse portions extending in pairs perpa‘ﬁﬁ\\\‘m d between_{ he
vvarp cords. 8. An assenbly according to cl aid Vlar P t hreads
conprising a polyester nmultifilament ygra and said weft threads co L
15 a polyester tw sted yarn. 9. An assenbly according to-claimi1,

web regi ons each having at |east one groove extendlng | ongi tudi nal I'y

thereof and o renotely fro ald t er, said
stringer? bei ngf e%"é?%l %@Br% g?mgﬁ@g'“aé Beﬁgﬁ‘ 8& °€6(RF€?° sew ng
stitches ext enth'hg sen'tng anﬁto‘ﬂesng(taadﬂig;ﬁnosoametﬂlcaAnpastaenblim according to
claim9, said c e of synthetic
resin also ex?éﬁ%vlgg%o?eﬁ\t@gegn tak: é‘%%eti?é 3,%89&’%? &ﬂn'\wﬁ gsse Iy accordi ng
“to claim, satﬂtaj\esowl laelonyeh thmadzef the tathar| eopeo f sewipatstitehesresin.
- 15 - 12.5 Ag ‘ml%iﬁcgﬂf eNg to claim9, a pair of rows of double
~chain sew-ng srltches extending in symetrical patterns in said groove such
that a needle thread of one row of sewing stitches and a | ooper thread of

the other rowigf aavasembd dytai:l&eﬁdﬁ.gawwaim S3hfld Fednfdrcing cof@ assenbly

d t t db knitted th
TR ot b B Y Soiiogad berng el tted i the




