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(71) We, YOSHIDA KOGYO K.K., a According to this invention there is 

corporation duly .organized under the IB~s provided a. warp-knitted tape ~apted far 50 

of J!lpan and ~tUlg at No. 1, Kanda Izumi- use as a stringer tape of a type sliding clasp 

cho,. Chiyoda-ku, Tokyo, .Japan, do hereby fastener in which fastener elements are 

5 declare th~ invention, for which we. pray astride a marginal edge of the tape, the tape 

that a patent ~BY;-~- granted to us, and the coinJ!rising a web portion· cODnected to a 

method by which it IS to be performed, to. be marginal edge portion, at least part of ·the 55 

particulady descri~ed in and by the web portion 8'1jacent the marginal edge 

10 

15 

following statement:-:- · · . . portion haVing pairs of back-to-back wales 

This . invention relates to sliding clasp formed by chain stitches and two groups Of 

fasteners and. particularly to stringer ta:pes tra~sversely . ~te~ng lapping · ·~~ads 
of a warp-knitted st111cture for .. mounting which are latd m to mterconnect ·the wales 60 
thereon rows . of interlocking fastener coursewise, the two groups of transversely 

elements. . . • . . . . . extend~g 1-ppinfl ~~s having. their 
~ere-are known V!lnous types of~ r~specttve _lapping~ points. or U-turns 

knitted ~pes for use m t!ie field ·of sliding ~posed ~ternately in. succeSsi~. co~. 

clasp fasteners. Warp-knitted tapes .of the said marginal edge portion compnsmg tricot 65 

knOwD. type ate basiCally constnicted with stitches and being bulky and strong .. · · . 

lOnptudinally .. ~te~il chain stitches The inven~on will be descn'bed bY way of 

20 which fotm a multiplicity of wales and examples . with reference to . the · ac­

transversely extending lapping threads· laid companying drawings which illustrate by 

in tQ connect. tbe. wales coursewise. way of example certain preferred em- 70 

H<>wever, due primarily to :their struct'IJral bodiments and· in ·which like · reference 

characte&t;ics, the knitted tapes are known characters refer to like parts throughout the 

25 to be inferior to woven fabric tapes in 4ifferent views, and wherein: - ' 
respect of the qualities._ of mechanical Figure 1 ts a · diagrammatj.c ·\'iew · 

strength and ~n.,siorial stability; . that is; illustrating the .construction of . a Warp- 75 

th~y haw.-the inh~en.t pfQ.blem _of .. "stretch" knitt"'1 futener ~pe provided in ac-

which occurs , warpw.ise . or weftwise when cordance with the mvention; · 

30 they are , subjected tc:f. external stresses Figure 2 is a transverse cross-5ectional 

exerted in normal u5e of ,the Sliding clasp view . of the tape of Figure 1 diagram-

fastener. . · · · . . matically illustrating the manner in which an 80 

Many . attempts .. have . b~ ma<te .to interlocking. fastener element is mounted 

provide knitted tapes of ~ quality com- astride of an edge of the tape; and . 

35 parable tO ~oven fabric, ~cfl:: s11ch that they . Fi&llr~ 3 is .a ~verse. cross~ec~onal 
can be reaQily used as sli , · clasp ~tener view of ' modification of the warp-knitted 

. tapes. for i;ectirely s~pporjing thereon' the tape of Figme 1. · .· 85 

r?ws .of _.fasteµ~:( · .. ele~ents .. against .Refer:?ng now·to t!ie drawings ami·F~ 

displacement or c1etachinent. Sµch· attempts 1 m particular; ~ere IS shown a itiiknitted 

40 have pr~veil_ to be sµcce~l'in ~o f$t ·as f~tener tape 10 which substanti ... · ~<?m­

concerns the t:ype of ·fastener elements pnses a web portion .11. and . 1ommg 

. atranged to be m()11nt"'1 6n and secured _to marpnal edge portio~ 12. ~ we~ -PQrtioD. 90 

one a:i:id: the .11&me surl,aces of the faStener 11 JS · constructed with cham stitches 13 

tape. However,. prio~art k:nitted fastener which form a plurality of longitudinally 

45 tapes have not. been satisfactory· for sup- extending wales W and with transversely 

porting the.· typ~ ... Of. ~tener elements extending lapping threads 14 which are laid 
deSigned ·· to·· .~e mounted astride of a in to interconnect the wales W co~. · 95 

marginal ·edge· of the tape. · · An inspection of Figure l Will show that 
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. the chi.in stitch 13 has a closed hiptJa and again· on tb.C £r<>nt n~dle'-'h~r; Threads for ,,.- _. 
an open lap 13b . in each course of the · the chain stitches p are carii¢d ~y a single ~ 
knitted s~cture and that the lapping guide ba:r. A secpnd guide '-bat:>carries· the ~-\;?;-; 
thre!ld.s l4"cQJ1Sisfof two different gl"OUps of laid4n ~ 14ti; shown.in solid·lines,and·is 

5 lappiµg · $'e~s 14a and 14b having their shogged to laytheyarns 14aJn !Oops formed <70 
respeetivc(Jllppjpg points or U-turns 14a · by the back needle bar. Likewise. tlie laid-in · · · 

, and.14b'. dispos~ alternately in successive yarJJ.sJ4b, in dottecl, lines are lai<!, by a tJlltd 
. co1#ses.: the arrangement being "that the . gtlide bar iil:foops forme4by ~e "f~ont 11eedle 
·.resulting web portion 11 has a double-faced bar. With this arrangement;· the waies W 

10. knit stnictu:tcdn which the wales Ware in · projechymni.etrically0from both surfaces of : 75 
bac~~fo-ha¢k 'p11irs projecting symmetrically'. the fabric.. . . . .. 

· from both surfaces of the tape. This is better The term "double•faced'' fabric is 
depicted in Figure 2, and this. double-layer commoiJ.ly used iri the art~ It means a double 
knit system renders th~ tape_ 10; physi~~lly clo_th wJ;iicJi is. reyersible; either side being 

15 rugged and dimensionally stable-as requited employable as' the-· 'facerlt is mad~ on a 80 
in the art of sliding clasp fasteners. Another ··. machine· having two beds of needles, each 
important feature of the tape 10 re8ides in part knitting independently of the other. 
,the provisio11 of · ~e matgin'11 e4ge· portion The f~bric .:h.as. :tyo interconnected _layers, 
12 to .which the fastener;:elemeilts E ar-e to which are back-to-back · · ·· · 

20 pe. secured ~&.which is. fo.-m~ .b,y tncot ·_. . The iJ?.a~a1: C4°ge.:pJruon.120i~. ~~d.e by 85 
stitcbe8 15 .. extendip.g .1:1cr9Ss ,anQ, inter- 1he

1 
.. dfre.cm·b·arstan_.·c;<U~~~.kn~l~-·~0u_,·r,s.th .. ·.aen,~Jtt>air0.?f knitted with wales W1--.·to _W4. These .tricot · gu ~g ylµ"DS J.' .ua g1" .. p 

. stitches :are. ,knitted bY m,eans c)f, a. :-clQuble ~C tr,i~ot · '_stj,jch~ 1~ . an:d : '.Yarns (or ~e 
knitting ·need.le ~arr&IlgCJllelit S() . that a ~t sec6.Iid grtnip of tricpt· stitc1:t~s 15b. Agafu, 

25 gl"OUp of ttj~O.t stitches 1_5a ~e knitted iJJ tb,e the 'b()ttom~mOSt.COUt.8¢ is. fpmied On. the 90 
lay of,:~/~ and. a second grQup. of front n~e'bar and·~_ile,#upper,(foline 

·mcot sti,t~h~)5b µi the lay of~/~; .isfprrtl.ed-on the backneedl~b!lr. The core 
This knittjng desip·is intended to. :render member:· -16 is. inserted . betWeen the· two 
the marginaI edge _portion 12 b~lky and gf9#Pis Qf° ~c~t. stitches. b,yJ1nother gllide 

30 strong, with the res11lt that the ·portlon 12 bacwhich~.effec~ il() shoggitig movement. 95 
has substa.ntfally. cir¢ular cross~5ection· as Fig~e 3 illustrates a modification of the 
seeJ1 in Figures.2 ;and 3. To this end •. there waq>-:~itted.., fas,ten,er tap~ ~O whi<:4 has .. · . 
.may b_e used-a.reinforcing core niembeiJ6. b~en d~scri,bed. with reference .tc:> Figtires 1 ·• · 
insert¢ ceritr:ally_ between .adj~".ent wale.s .and 2~ Tl:tjS,mOdificatipllis ch.atacterised by 

35 _W2 an<IW3 and e:i;tend,inglengtb.wise of the the. p_roVisioo of- a do\lble-;Iayer .·knit 100 
tape JO so as. to caus~ the margin11l edge structure only at a liµiit~ ~ea 1~ ·of the w~b 
portion 12 . to becoJlle more swollen atl.~ porti<>P 11 iriim~tely adjaceil(the swoJ.Ien 
projectc;,d unifonnly on both sides of .the ·milrgin~l : e'dgtt portion ~2. while;, the 
tape 10. . . . . · . · . . . rem,abii11g web area Js constJ;'11cted :with a 

40 The lapping . threads 14c serving to singl~7layer knit wherein,_ the waies Ware 105 
connect. the. marginal· edge portion· 12 . with fOnned onJ,y on Cine surface of the tape 10. 
the web poft!.on: q ~are prefera~ly str~F . . With re$p~.t to t'1e· sb;u~ture shei~ in , .. 
an4 gl"eater 1_n cJ,.enter than the remammg . :Fig1Jl¢ : 3, producti,9n. of th~ 'reb; porti~n 11 
lapping threads l 4. . . . . ·. . • ·. . . . req11it.¢s ~a:p~ of gu~d~ ~al'.S, on('. (>.f wl,iich is 

45 ... In. order; ~a _fa<?iJ.itate the 1Da~µfacture. of ·for the double:faeedlimited area 18 ud·the ·· 110 

~~~~!~~;,~::ri·.·=~;s-~~-;=~4~in&~~ ;t~~~~!~.~::e!0~:1kin~:;w:et~~dt:;· 
nectirig threa.4 17 for separably ~olinectjng one of the two needle bars 1S held at rest. ' 
adjl;cerit __ on,es _of. a plurality-·. of Japes: 10 ... AdvantageCiiisly~· .· 'th.e· · warp"'.knitte'd 

50 W:id.thWise. This c9J1D~tj.11g . thread ~6 m,~y . f11st~~C'.r ;tap~ J 0 i?-. c,ither ; !>f Jh~ t~<) ~m~ 115 
be for e~mple .di$wlvable ih '.\Yater 8Q. t:hBt bodiments diSClosed can allow. th.e fastener 

~I~~~! ~Jill~ I~ 
structure whiCh has been used for clarity of the. ni.af . rial "Cd· e .. Ortioii 12 of the ta:?' .10 . . ·' '. 

W ;~~~~1 ·._ll~_p.tA.~.:w:_ •. ~.0arpn_~_·.-~mk!n.~i~tt~.id!_.~t.~atpi,eur.ia.~ ..• £_ •. ·.•_"p~t,et_.d:_'_~fto:•r:_·,_1_.:u·.=.•_Es.:ea_•_::ea.a;s• 1~> 
upp~ otje:is formed"<>ll. a back n~le bar. .. wi 

65 .1.'l1e.~ird course tO the bottom is produced a stringer-tape of ·a type pf sliding cl1:15p · 130 

II 
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the chain stitch 13 has a closed lap 13a and 
an open lap 13b in each course of the 
knitted structure and that the lapping 
threads 14 consist of two different groups of 

5 lapping threads 14a and 14b having their 
respective lapping points or U-turns 14a' 
and 14b' disposed alternately in successive 
courses, the arrangement being that the 
resulting web portion 11 has a double-faced 

10 knit structure in which the wales Ware in 
back-to-back pairs projecting symmetrically' 
from both surfaces of the tape. This is better 
depicted in Figure 2, and this double-layer 
knit system renders the tape 10 physically 

15 rugged and dimensionally stable as required 
in the art of sliding clasp fasteners. Another 
important feature of the tape 10 resides in 
the provision of the marginal edge portion 
12 to which the fastener elements E are to 

20 be secured and which is formed by tricot 
stitches 15 extending across and inter­
knitted with wales W 1 to W ._ These tricot 
stitches are knitted by means of a double 
knitting needle arrangement so that a first 

25 group of tricot stitches 15a are knitted in the 
lay of 2--0/4-6 and a second group of 
tricot stitches 15b in the lay of 4-6/2-0. 
This knitting design is intended to render 
the marginal edge portion 12 bulky and 

30 strong, with the . result that the portion 12 
has substantially circular cross-section as 
seen in Figures 2 and 3. To this end, there 
may be used a reinforcing core member 16. 
inserted centrally between adjacent wales 

35 Wz and WJ and extending lengthwise of the 
tape 10 so as to cause the marginal edge 
portion 12 to become more swollen and 
projected uniformly on both sides of the 
tape 10. 

40 The lapping threads 14c serving to 
connect the marginal edge portion 12 with 
the web portion 11 are preferably stronJer 
and greater in denier than the remaining 
lapping threads 14. . . 

45 In order to facilitate the manufacture of 
warp-knitted fastener tapes 10 according to 
the invention, there may be used a con­
necting thread 17 for separably connecting 
adjacent ones of a plurality of tapes 10 

50 widthwise. This connecting thread 16 may 
be for example dissolvable in water so that 
the tapes 10 may be separated to individual 
widths when they are treated "'ith water as 
in dyeing process at the finishing stage of the 

55 sliding clasp fastener manufacture. . 
Figure 1 does not show actual lapping 

movement but a developed imaginary 
structure which has been used for clarity of 
illustration. The warp knit fabric shown can 

60 only be produced on two needle bars, or 
double knitting needle arrangement. Thus, 
if the bottom-most course in Figure 1 is 
formed on a front needle bar, then the next 
upper one is formed on a back needle bar. 

65 The third course to the bottom is produced 

again on the front needle bar. Threads for · ;. _ 
the chain stitches 13 are. carried by~ single (~ 
guide bar. A second guide- bar cames the · ::....· 
laid-in yarns 14a, shown in solid lines, and is 
shogged to lay the yarns 14a in loops formed ·-.70 
by the back needle bar. Likewise, the laid-in 
yams 14b, in dotted lines are laid by a third · • 
guide bar in loops formed by the front needle 
bar. With this arrangement, the wales W 
project symmetrically from both surfaces of 75 
thefabric. . 

The term "double-faced" fabric is 
commonly used in the art. It means a double 
cloth wl:_xich is reversible, either side being 
employable as the face. It is made on a 80 
machine having two beds of needles, each 
part knitting independently of the other. 
The fabric has two interconnected layers, 
which are back-to-back. 

The marginal edge portion 12 is made by 85 
the front and back needle bars, and a pair of 
guide bars carrying yarns for the first group 
of tricot stitches 15a and yams for the 
second group of tricot stitches 15b. Again, 
the bottom-most course is formed on the 90 
front needle bar and the next upper course 
is formed on the back needle bar. The core 
member 16 is inserted between the two 
groups of tricot stitches by another guide 
bar which effects no shogging movement. 95 

Figure 3 illustrates a modification of the 
warp-knitted fastener tape 10 . which has 
been described with reference to Figures 1 
and 2. This modification is characterised by 
the provision of a double-layer knit 100 
structure only at a limited area 18 of the W\'b 
portion 11 immediately adjacent the swollen 
marginal edge portion 12, while the 
remaining web area is constructed with a 
single-layer knit wherein the wales W are 105 
formed only on one surface of the tape 10. 

With respect to the structure shown in 
Figure 3, production of the web portion 11 
requires a pair of guide bars, one of which is 
for the double-faced limited area 18 and the 110 
other being used for the remainder of the 
web portion. When making this remainder, 
one of the two needle bars is held at rest. 

Advantageously, the· warp-knitted 
fastener tape 10 in either of the two em- 115 
bodiments disclosed can allow the fastener 
elements E to be clamped fast thereon with 
their upper and lower legs Ea and Eb 
mounted astride of the marginal edge 
portion 12 in the properly aligned position 120 
and in parallel to the plane of the tape web. 
Being thus firmly anchored into position on 
the marginal edge portion 12 of the tape 10, 
the fastener elements E can maintain their 
proper operative posture over extended 125 
lengths of time against severe stresses ap­
plied to the sliding clasp fastener in use. 

WHAT WE CLAIM IS:-
1. A warp-knitted tape adapted for use as 

·a stringer tape of a type of sliding clasp 130 

. .f 
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_ fastener in which fastener elements are 
·' ~ astride a marginal edge of the tape, the tape 

comprising a web J>Ortion connected to a 
marginal edge portion, at least part of the 

5 web pqrtion adjacent the marginal edge 
portion' having pairs of back-to-back wales 
formed.by chain stitches and two groups of 

· transversely extending lapping threads 
which are laid in to interconnect the wales 

10 course'\Vise, the two groups of transversely 
extending lapping threads having their 
respective lapping points or U-turns disposed 
alternately in successive courses, said 
marginal edge· portion· comprising tricot 

15 stitches and ~eing bulky and strong, 
2. A warp-knitted tape as. Clairited in claim 

1 wherein the entire web portion has pairs of 
back-to-back wales formed by said chain 
stitches and said two groups of transversely 

20 extending lapping threads. 
3. A warp-knitted tape as claimed in claim 

1 or 2 wherein the tricot stitches of the 
marginal edge portion are in two groups of 
which one group is in the lay of 2--0/4-6 

25 and of which the other group is in the lay of 
4-6/2--0. 

4~ A warp-knitted tape as claimed in any 
preceding claim wherein a core member is 
tncotporated in said marginal edge portion. 

5. A warp-knitted tape as claimed in any 30 
preceding claim wherein said web portion is 
connected to said marginal edge portion by 
lapping threads which are thicker and 
stronger than the remaining lapping threads 
in said web portion. . 35 

6. A _warp-knitted tape substantially as 
described with reference to and as 
illustrated in Figures t and 2 of the ac­
companying ·drawings. 

7. A warp-knitted tape substantially as 40 
described with reference to and as 
illustrated in Figure 3 of the accompanying 
drawings. 

8. A sliding clasp fastener comprising a 
stringer tape formed by a warp-knitted tape 45 
as claimed in any -preceding claiJn and 
fastener elementS astride said marginal edge 
of the tape. · 

MARKS & CLERK, 
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