WATER- RESI STANT SLI DE FASTENER STRI NGER AND METHOD OF MANUFACTURI NG THE
SAME The present invention relates to a mater-re5|§agpgsfﬁ%g%ﬁ XSt ener
suitable for ski wears, sports bags, canping tents Téquire d
resi stanee. agai nst rain and snow. The invention 5 relates also to a net%po
of manufactwring such a water-resi stant slide fastener. ‘A known .
mater-r&§|5tant slide fastener stringer, as di scl osed in Japanese Patent
Publ i cat"™6n No. 46-17976, conprises a support tape and a row of coiled 10
coupling el enents nmounted on one surface of the support tape; the support
tape and the couping elenment row are covered by a | ayer of water-resistant
el astoneric material. Such prior slide fastener is not suitable for sports
bags, for exanple, because confronting 15 contact edges of the opposed
support tapes tend to be easily disengaged from one anot her when thrusting
force is exerted on the support tapes fromthe interior of the bag due to
over - packi ng, causing i nadequate water-tightness. -2- U S, Patent No.
2,841,851 discloses a water-resistant slide fastener which conprises a pair

of opposed sealing nenbers of water-resistant elastoneric material, a pair
of opposed upper stringers -1 -

WATER-RESISTANT SLIDE FASTENER

STRINGER AND METHOD OF

N ' MANUFACTURING THE SAME
The present invention relates to a
water-resistant slide fastener suitable for ski wears,
sporgs bags, camping tents, etc. which require good
resistance against rain and snow. The invention
5 relates also to a method of manufacturing 'such a
water-resistant slide fastener. |
A knéwn water-resistant slide fastener stringer,
as disclosed in Japanese Patent Publi;ation No.
46-17976, coﬁprises a support tape and a row of coiléd
10 coupling eleﬁents mounted on one surface of the support
tape; the support tape and the couping element row are
covered by a layer of water-resistant elastomerlc
material. Such prior slide fastener is not suitable
for sports bags, for example, because confronting
15 contact edges of the opposed support tapes tend tou be
easily disengaged frcm one another when thrusting force
is exerted on the support tapes from the interior of
the bag due to ove:—packing; causing inadequate

water-tightness.



5 attached to the sealing nenbers on respective upper surfaces thereof, and
a pair of opposed |lower stringers attached to the sealing nenbers on
respecti.ve | ower surfaces thereof. Although it guarantees adequate
wat er - ti‘ghit ness, the prior slide fastener has a very 10 conpl ex st ruct uj //;2/
and thérefore is not suitable for ski wears, sports bags, canping tents
whi ch nust be mnim zed in weight. Further, Zsuch conpl ex slide fastener
cannot be produced at low cost. U.S. Patent No. 4,211,150 discloses a

met hod of 15 manuf act uPifg Ragenti Nooud: dkl eB5}edischases|ade fast ener

stringer. The prior nethod C ses co I cat ed, and hence
Iabor?ous procgsgﬁﬁﬁrsfgﬁésﬁﬁ?&hsﬁﬁéf gggﬁﬁF?Brﬂﬁggﬁe??@EFbﬁ§?yamP?hr

| arge scal e and %%ngbﬁég Bpgkggggg %%%E %E 8fn5598g fé515§a§9 difficult to

coat water-resistant eria e suppor ape and the coupling

el enents evenly. FQSE@&QE?C ﬁﬁ%é§§§§t05y g?'g paL 882 bEY¥r stringers

wat er-resi stant s asteners canndt be pro uce According to a first
aspect of the_preaseaihda tBveRki aBalih rﬁemseﬁéoahd?ésﬁe&eieé agpkst ant
slide fasteneP stringer conprising; (a) a water-resistant support tape
having a | ongit ugurdacesr ghezkeofior ahGna pais- obauprsedcbmeﬁtseﬁlgﬁgaﬁlapt ed
t o engage a correspondi ng contact edge of a |ike conpanion stringer’

support tape to eftfteched wat Ehet sghlirgsmembeesnosucrhspective lower

-

Y
i
:

surfaces thereof. Although it guarantees adeguate
&;. water-tightness, the prior slide fastener has a very
10 complex structure and therefore is not suitable for'ski
wears, sports bags, camping tents which must be
minimized in weight. Further; such complex slide
fastener cannot be produced at low cost. -
U.Ss. Péteht No. 4,211,150 discloses a method of
Euf, 15 mandfacturing a continuous water-resistant slide
- fastener stringer. The prior method, however,
comprises éomplicated and.hence-laborious processing
steps which must be performed meticulously with a large
scale and complex apparatus. With this method, it is
20 difficult to coat water-resistant material over both
the support tape-and fhe coupling elements evenly.
Therefore, satisféctory aﬂd uniforh qguality
water-resistant slide fasteners cannot be produced.
. Acéording-to a first aspect of the present
25 invention, there ié provided a water-resistant slide
fastener stringer comprising; (a) a-watér-resistaht

support iape having a longitudinal marginal portion



N .

stringers; and (b) a pair of rows of coupling elenments 5 nounted on
opposite surfaces of said support tape -along said nmargi nal portion, said
paif-df, rows of coupling el enents being engageable with a pair of rows of
I el enents, respectively, of the companion stringer across amn

I ry center plane of nutual 10 engagenent; wherein said’contact edge

of said support tape, inits free form projecting transversely beyond said
center plane when the opposed‘pqygjing el enent rows of the two stringers
are out of mutual engagenent. According to a second aspect of the present
15 invention, there is provided a nethod of manufacturing a

wat er - riesv sh@rd  sbn dec f esteEnerdagtrdchder emga@ediangorageshenfliingt aspect of
the invention, ctomprising the steps of: (a) providing the water-resistant
strip; ¢toytastaetenget e bis wimRasLvistEdnPeng SHeReAts to one surface

of the 20 water-resistant strip.in such a position that the pair of
coupl i nh2RE eh@nt’ Feuk ?syqﬁgﬁﬁﬁﬁ§$tQﬁﬁ§ e%ﬂ%%? s % &% | ongi t udi nal

center |ine of the_ wat resistant. Stri v f.ront| rel.ation to one
anot herSWfﬁg%r?of e%_ln\ggegn{ ne adllrg{bafniregujﬁ?eorﬁe%gﬁ'm_elﬁ% %'cl;é_g‘teﬁgﬁ fol di ng the
wat & - I 55 5E88 o Oopp St {Ld QVEFaddSaf sARPWLLIE haR@ B4dhaal center ‘
line, into a palr of superinposed strip halves to provide the -4-

support st g@emnafGind L) pdi 0BdA Y, sd 1 i amfrowd 079 douparingur f aces of the

superposed strip hal ves together. According to a third aspect of the
presentelements being engageable with a pair of rows of
coupling elements, respectively, of the companion \r
stringer across an imaginary center plane of mutual
10  engagement; wherein said contact edge of said support
tape, in its free form, projecting transversely beyond
said center plane when the opposed coupling element rous
of the two stringers are out of mutual engagement.
According to a second aspect'of the present
15 invention, there is provided a method of manufacturing
a water-resistant slide fastener stringer according to
the first aspect of the invention, comprising the steps -
of: (a) prouiding.the water-resistant strip; (b) attaching
the pair of rows of coupliqg elements to one surface of the
20 water-resistant strip in such a position that the pair of
coupling element rows is disposed, one at each side of a
longitudinal center line of the water-resistant strip,
in confronting relation to one another with a predetermined
distance therebetween; (c) then folding the water-resistant

258 strip over itself,. about said laongitudinal centef line,

into a pair of superimposed strip halves to provide the



invention, there is provided a nethod of manufacturing 5 a water-resistant
slide fastener stringer according to the first aspect of the inventigsf>~
conprisi;ng the steps of: (a) providing the water-resistant strip,;
form ng \¢/slack portion in the water-resistant strip along a | ongitddi ha
center~Tine thereof, said slack portion 10 projecting fromone surface of
the water-resistant strip; (c) attaching the pair of interengaged rows of
coupling elenents to the other surface of 4the water-resistant strip in such
a position that the opposed coupling element rows are di sposed one at each
side of said | ongidpudintaltapent @ndl%c) Fineld¥ .t heimdbercorebieting stangsy
(d) then disengagin% t he -opposed coupling el enent rows and, at the sane
time, tautening t$H TAES PortitoFUarTPRECHAEEFLIPeBREY ARt LREFERNET (o)

subsequently, folding the water-resistant strip over_itself, abqut said
| ongi tudi nal center IinBS°PRESME g@ a éé’r?goé?s‘g?fpte%fosté'be #5599 Hal ves to

provide the suppart tane. ane&%)igingbggehohngQhSS?éF?ﬁ5+99%% 1o

surfaces of the superposed strip hal ves get S I eve

possi bl e by neans, qfafdie AR ANt YRk PAstRnBLONLHEnge MRLEESF &8H ST ER1
slide fastener suitable for particularly ski wears, sports bags, canping

tents, etc. whi cheHeqUIrs: @@ cresirStARCEnagALnsh, 8bRApaNdisHovhe Ssteps
It is further believed possible by neans of the present invention to
provide a durabl efmat(er) magivdiddmly the water-resistant strip; (b) forming
_ a slack portion in the water-resistant strip along a
K;' longitudinal center line thereof, said slack portion
10 projecting from one surface of the water-resistant strip;
(c) attaching the pair of interengaged rows of coupling
elements to the other surface of the water-resistant strip
in such a positioﬁ that the opposéd.coupiing element rows
are disposed one at each side of said lﬁngitqdinal center
15 line of the water-resistant strip; (d) then disengaging
the opposed coupling element rows and, at the same time,
tauteniné the slack portion of the water-resistant strip;
L (e) subsequently, folding the water-resistant strip over
itself, about said longitudinal center line, into a
20 pair of superpoéed strip halves to p;ovide the support
tape; and (f) Finally, joining confrontihg inner. surfaces

of the superposec strip halves together.



slide fastener which is sinple in construction and hence inexpensive. It is
stil-t>further believed possible by nmeans of 10 the present invention to

{ a water-resistant slide fastener which maintains adequate ;
7tightness between confronting contact edges of opposed supporf\#apes
even when thrusting force is exerted on tapes in either facew se direction.
15 It is also believed possible by neans of the present invention
to provide a method of manufactuging such water-resistant stringer easily
and i nexpensively w thout using. any |arge scale and conpl ex apparatus. It
s also a beligyefl nospi Ridd oo &l d e oy RGN 33 crlnbgaLlgq to provide a
gui de for supporting a continuous water-resistant strip and a pair of rows
of couplii@neiBRERbSp YL 8et BEuL Bl Efcd Bs SEV 05 dd16 Add 0N & Sewi ng
machi ne. The invention will be described by way of exanple 25 wth

ref ereneaitablbefagcpapanyibgr Uy ayk NOSea VOLIShdEts bagdH, ey L IS a
fragnentary plan view of a water-resistant slide fastener enbodying the
present tentavertronyhkcureql@irs good ansyis s®n o oszaigext iial vi ew t aken

along line Il-11 of Figure 1, showing only one water-resistant fastener
st ri ngeRNdFsgares 3 to 11 are transverse
5 It is further believed possible by means of the

present inventidn to provide a durable water-resistant
slide fastener. which is simple in construétion and E;#
hence inexpensive:

It is still further believed possible by means of

10 the present invention to pfoQide a water-resistant slide
fastener which maintains adequate water-tightness between
confronting contact edges of'opposed support tapes even
when thrusting force is exerted on tapes in either o/
facewise direction.

15 . It is also believed possible by-means of the present
invention to pfovide a method of manufacturing such
watef-resistant stringer easily and inexpensiveiy without ~
using any large scale and complex apparatus.

It is alsao a believed poésibility of the present

20 invention to provide_a guide for supporting a continuous
water-resistant strip and a pair of rows of coupling
.elements.uhile the latter is sewn to thé stfip.on a
séming machine.

The invention will be described by way of example

25 with reference to the accompanying drawings, wherein:-



10 cross-sectional views show ng various nodifications of the .
wat er-resi stant fastener stringer of Figure 2, each of Figures 6 and 11« N
illustrating the same having been interengaged with a |ike comnpani on ;;%Eﬁ'
stringery/Figere 12 illustrates the water-resistant 15 stringer of Figur

as having been interengaged with a |ike conpanion stringer; Figure 13 is a
fragnentary-transverse cross-sectional view of a guide for supporting a
continuous water-resistant strip and a pair ®©f-rows of 20 coupling el enents
-while the latter is sewn to the strip on a sewi ng nachine (only sew ng
needl es and | oopers of the machine are shown); Figures 14 to 16
illustrate a method of _manufacturing the water-resistant fastener stringer

of 25 each of Figures 5 - 11, using the gufde of Figure 13; Figure 17 is a

1
f t t z tk | i i fi i : -7-
ragnmentary transverse cg.tgﬁgfgrergt %Qng )Fi(%'?{a‘ay ;?gég; [ ﬁ%vgtgfjea

Figure 18 illustrates ano od o acturing t wat er - r esi st ant

fastener stringer «@ke2a¢Bs@EtEh8UEE$a8 faddendsi NEmboEy sl dHe A Of
Figure 17; 5 Figure 19 illustrates the manner I n which a

wat er - r esi st antg stihivenwibh;a pair of coupling el ement rows attached thereto
is folded on itself to provide the water-resistant stringer of Figure 12;
¢ Figure 2 is a transverse cross-sectional view
taken along line II-II of Figure 1, showing only one
ﬁater-resistant fastener stringer;
Figures 3 to 11 are transverse
10 cross-sectional views showing various modifications of
the water-resistant fastener strinéer of Figure 2, each
of Figures 6 ahd 11 illustrating the same having been
interéngégéd with a like companion stringer;
Figure 12 illustrates the watef-resistant
15 'stringer of Figure 5 as having been interengaged with a
like companion stringer;
Figure 13 is a fragmentary transverse
. cross-sectional view of a guide for supporting a
continuous water-resistant strip apd a pair of rows of
20 coupling elements while the latter is sewn to the strip
on a sewing machine.(only sewing.needles and loopers of
the machine are shown);
Figures 14 ' to 16 illustrate a method of-
.manufacturing the water-resistant fasteﬁer stringer of
25 each of Figures 5 - 11, using the guide of Figure 13;

Figure 17 is a fragmentary transverse

cross-sectional view of a modified guide;



Figure 20 is a fragnmentary plan view, partly in 10 cross-section, of a
nodi fied_ water-resistant slide fastener; Figure 21 is an enlarged .
38Jcross-sectional view taken along Iine XXl -XXl of Figure 20
showagerl y one water-resistant fastener stringer; 15 Fi gur'eé 22
t hrough 26 are transverse cross-sectional views show ng vari ous.
nodi fi cations of the water-resistant fastener stringer of Figure 21, only
Figure 26 illustrating the same havi ng been interengaged with a conpanion
stringer; 20 _ Figure 27 illustrates the water-resistant fastener
stringer of FigBigups b8 hblusgraees amhrandgerfdwdiath a |i ke conpani on
stringer; Figurg 28 ilgustrates t he, water-resi stant fastener stringer of

Fi gure 2B23UTASTPRERPeERe D82 PRt ef LA FATEenes I-ECRBRMIYh stri nger;
and Fi gut 9 _El es th nper _i.n which, ter-yesistant strip with
a pair oFggguﬁ |£r‘1gaé%§%re$\t fl’[rg‘lv\g“é%% %emf‘i]h%e\g@q%J? oqftsjed on itself to
provi de ghg,patef;resi stant fastener stringer of Figure 23. Figure 1 shows
a water-reSistant slide fastener 1 conprising a pair of slide fastener
stringers 2, 2'rbgibered noflestredad ratk tarifer W Qini@siaSt ant stringers”).
As shown in Figure 2, each water-resistant stringer 2 includes a

wat er - r esasénntesippont $tpip withl =& gair off aqpari mnelaneit rows of

rows attached thereto is folded on itself to provide
the water-resistant stringer_of Figure 12;
Figure 20 is a fragmentary plan view, partly in

10 cross-section, of a modified water-resistant slfde
fastener;

Figure 21 is an enlarged transverse
cross-sectional view taken along line XXI-XXI of Figure
20, showing only one water-resistant fastener stringer; o

15 Figures 22 through 26 are transverse
cross—-sectional views showing various modifications of
the water-resistant fastener stringer of Figure 21,
only Figure 26 illustrating the same having been ' U
interengaged with a companion stringer;

20 ' Figure 27 illustrates the water-resistant
fastener stringer of Figure 23 as having been
interengéged with a like companion stringer;

Figure 28 illustrates the water-resistant
fastener stringer of Figure 25 as having been

25 interengagéd with a like companion stringer; and

Figure 29 illustrates the manner in which a

water-resistant strip with a pair of coupling element



coupling elenents 4, 5 nounted on opposite surfaces of 10 the support tape
3 along. a longitudinal marginal portion 3a thereof, the upper and IomeL\
coupling elenment rows 4, 5 being engageable with a pair of correspondiqig.
coupl i ngh€l em®™t rows 4', 5, respectively, of a |ike conpanion striRgef/2'
across”an 15 imagi nary center plane M of nutual engagenent. The margi nal
portion 3a of each water-resistant support tgpe 3 has a contact edge 3b
that is engageable with a correspondi ng contact edge 3b' of the conpanion

Stringer s supportdaps dadhidethRehed VAl 2LahbaNLACFEo20¢ DEL Vg BUEN (WO

stringers 2, 2'. e contac ree Tormprojec eyond the

centerplane M by gy %&t&r—aﬁ?e@qgtahilt §E§Ee@e]§E§EPiEQ$’:OéfCP&@H‘@%?' enent s

4, 5 conprises a continous coiled filament of synthétic resin attached 25

to the support tape 3 byriguireslli cabas & @htedoubkestosked sdé tralatener 1
passi ng' through a pair of reinforcenment cores 10,10 and the support tape 3,
each rei nf or cenentcomprigiagl@ eatiendifngllidagfastienak| ytthngegh 2 he2!
successive coiled coupling elenents of a respective row 4, 5. The support
tape 3 conprises & hanstiinafdesr ceferned &p 8srlpaterofesistantovered on its

whol e surface 5 by a layer 13 of water-resistant material such as natural
or® synthetic rubb&ftTPIsERer <ol &St SREMPC1ByREBRERC2r 8RR Figure 3 shows a

wat er-resi stant S%H€g¥y}é%istant stringer 2 includes a water-resistant

support tape 3 and a pair of uppér and lower rows of
\; coupling elements 4, 5 mounted on opposite surfaces of
10 the support tape 3 along é longitudinal marginal
| portion 3a thereof, the upper and lowef cbupling
element rows 4, 5 being engageable with a pair of
- corresponding coupling element rows 4', 5°',
respectively, of a like companion stringer 2! aéross an
~ 15 imaginary center plane M of mufual engagement., The
marg;nal portion 3a of each water-resistant support
tape 3 has a contact edge 3b' that is ehgageéble-with a
corresponding contact edge 3b' of the companion
striqger's support tape 3' to effect a water-tightness
20 between such two striqgers 2, 2'. The contact edge 3b
in its free form projects beyond the-centerplérmeM by a
predetermined distance D.
Each row of coupling elements 4, 5 comprises a
continous coiled filament of synthetic resin attached
25 to the suppdrt_tape 3 by sewn stitches 6 of "double
locked stitch" passing through a pair of reinforcement

.

cores 10,10 and the support tape 3, each reinforcement



according to a second enbodi nent in which the support 10 tape 3 conprises a
pair - superposed strips 11, 11 of cloth, each strip being covered on.its

whol face except one or inner surface by the water-resistant |ayer 13.
Inp ction, each coupling element row 4, 5 is nounted on the outew/or
cover urface of a 15 respective one of upper and lower strips 11, 11 by

sewn stitches 6. Then a film 14 of thernoplastic synthetic resinis

sandw ched between the two strips 1%,-11 and is attached at opposite faces
to the inner or non-covered surfaces of the two strips 11, 11 in a well 20
known nesoee b0icéxtsndinqphbydipadicsd 1 ndeiprasghuriche Adargsstinel y, t he

i nner confronting surfaces of the two strips 11, 11 may be bonded to one
anot her 89ibadagpesl ieg ¢leperts ehdwrespentivemmtider®- in which the 25
support tape 3 conprises a siqggf strip, of water-resistant nmaterial such as

natural or syntheEiEUPRBDEr R of IRYTRA 188D M rT RS i995%si n. - 10-
conti nuctiEbooF oPieR ot L SE AT grotfedt ity 18 Y R o 2 phir or
ner Seurt ane BT et e TR AR e S ant 1 ayer 15,
_ , , y the water-resistant layer 13.
Each rovwh@tugQUpbt NGy Rtie®id Srbbér i Sr NBEHE L X tduerdld er or covered
synthetic resin. .
Figure 3 shows a water-resistant stringer 2
‘according to a second embodiment in which the support
10 tape 3 comprises a pair of sﬁperposed strips 11, 11 of
cloth, each strip being covered on its whole surface
except one or inner surface by the water-resistant
layer 13. In'production, each coupling element row 4,
5 is mounted on the outer or covered surface of a e
15 respective one of upper and lower strips il, 11 by sewn
stitches 6. Then a film 14 of thermopiastic synthetic
resin is sandwiched between the two strips li, 11 and
is attached at opposite faces to the inner or W,
nén—covered surfaces of the two strips Il, 11 in a well
20 known manner such as by applying heat and pressure.

Alternatively, the inner confronting surfaces of the

n

two strips 11, 1l may be bonded to one another by an -
adhesive. | ' o s
Figure 4 shows a third embodiment in which the
25 support taée 3 comprises a single strip oﬁ'
water-régistant material such as.natural or synthetic - .

rubber or other elastomeric synthetic resin.



surface of the respective strip half Ila, Ilb by.sewn stitches 6. A film.._
14 of thernoplastic synthetic resin 10 is sandwi ched between the two strifp-:

halves [Ta, |lb and is attached at opposite surfaces to the inner or
non-coveséd stfaces of the two strip halves Ila, Ilb in a well known
manner “such as by applying heat.and.pressure. Alternatively, the inner
confronting: 15 surfaces of the two strip halves Ila, |l b may be bonded to
one another by an adhesive. Figure 12 il lustlates the wat er - r esi st ant
stringer 2 of "Figure 5 ag nter ed mné | ik anlon strlnger '
Figure 6 shows a pair of Pﬁ? ﬁn? %uPEQr? Q? to a

fifth enbodi ment E?E%*:Qhﬁg?ﬁ ?o?%Q%£lgéQt Seec?’ﬁt%&sgtédﬁeq%ebc%@ t%:q

core web or strip on 1 into a pair sUperp
strip halves |la, 1hl BfaEﬂoEFs’Vﬁéf@e@r‘oﬁ hee ot elﬁwf@%lﬁ)@fe@u sed

surface, of each strip 25 half Ila, IIb by a |ayer f water-resistant -
el.astonmeric matersgkiprRabrabl Y1£pnDIb Sand) So¥drddloyithd WwHYIY istafabhs
i nner confronting surfaces of the two strip halves Ila, |lb nmay be

bonded to one gnoeKeepbyianendsesface, dheeacippatnip dEd 3 lHas, d Lk djyect i on
3c made of hard ponV|né chloride and forned integrally mnth t he Iayer 13
of soft ponV|nyItBecH¥ ?FdéeﬁySE&%¥uh42ﬁFrﬁﬂ<hrﬁ?CkNﬁQW

stringers 2, 2 I Nt erenga the projection 3c of one sup ort tape 3
penetrates into tﬁ§e§8ﬂF§c? gbéé%Punggg on the outer of covered

surface of the respective strip half 1la, 1llb by sewn
NV . stitches 6. A film 14 of thermoplastic synthetic resin
10 is sandﬁiched between the two strip halves lla, 1l1lb and
is attached at opposite surfaces to the inner or
non-covered suffaces of the two_strip halves lla, 1llb
in a ‘'well known manner such as by applying heat and
_ pressure. _Alternatively,'ﬁhe inner confrontihg
N 15 surfaces of the two strip halves lla, 1lb may be bonded
to one another by an adhesive. Figure 12 ilLustratee
the water-resistant stringer 2 of Figure 5 as
interengaged with a like companion stringer 2'.
Figure 6 shows a pair of water-resistant
20 stringers 2, 2' according to a fifth embodiment in
which the support tape 3 of each'stringer comprises a
core web or strip 11 of cloth folded on itself into a
pair_of superposed strip halves 1lla, llb'and.covered on
the whole surface, except inner_sprface,-of each strip
25 half 1la, 11lb by a layer.1l3 of water-resistant
elastomeeic mate;ial preferably comprising soft

po;yvinyl chloride. The inner confronting surfaces of



of the.other support tape 3', causing an inproved water-tightness between
t he d6 sed support tapes 3, 10 3'. Figure 7 shows a sixth enbodi nent in
whi ch\ t'he support tape 3 conprises a strip 11 of warp-knit fabric quged on

itsefl™nto a pair of superposed strip halves Ila, Ilb and covered ow/outer
surface of each strip 15 half Ila, Ilb by the water-resistant layer 13, the
knit fabric being conposed of tricot stitches formng on the inner. or
non-covered surface of each stripithal$ I1la, |Ib a plurality of

| ongtitudi nal wales 15 and interwal e grooves 16. The sewn stitches 6 extend
t hrough ah20twoassvépshaleeeskldy 1hbtmay upperondad &Gmfortehe i ndi vi dual
coupling elenent 4, 5 and through the warp-knit fabric strip half I[la, IlDb
at i nteraapehgrobyeaniaddheaiveng Foe ndapRPEhnkRe of Rafe Toupling el enent

rows 4, 5. Afilm14 of ther | astic, 25, synthetic.resipn i s sandw ched

bet ween PREIEGHLISPI?DH ﬁ%ﬁ?eggPﬁ FSI?T}¥¥ﬁP¥g %ﬁﬁﬁ%ﬁ%ﬂEEFPOpposite surf aces
to the ingner _qr.wale f t trEp, \, 1 ta, 11b b o
applyinggﬁégFgaﬁ§@%?g§§g§eafgﬁgg$% QQ%%%a%faégegégﬁfé%%ﬁﬁiﬂ%%ent, they
igppggt LARSr 3aEOBY LREFudiSRLRoY8PnY! SiKéR fHe Upgddd covered by a layer

of “water-resistant elastoneric 5 material, and a plurality of

| ongi tudlslaa!inﬁe'ref@;cizngafarmdsréﬁge@mﬂdmb | prd e tiRdrer3d & st ant | ayer
13. In an eighth enbodi nrent shown in Figure 9, the
' one support tape 3 penetrates into the contact edge 3b'

>

of the other support tape 3', causing an improved
water-tightness between the opposed'suppo;t-tapes 3,
10 3°'.
Figure 7 éhows a sixth embodiment in which the
support tape 3 comprises a strip 11 of warp-knit fabric
folded on itself into a pair of superposed strip halves
1la, 11b and coveréd on outer surface of each strip o~y
15 half 1la, 11b by the water-resistant layer 13, the knit
fabric being composed of tricot stitches forming on the
inner or non-covered surface of each strip half lla,
11b a plurality of longtitudinal wales 15 and interwale \;j
grooves 16. The sewn étitches 6 extend through a
20 transverse recéss 17 in the upper leg 8 of the"
individual coupling element 4, 5 and through the
warp-knit fabric strip half 1lla, 1ll1b atiinterwale
grooves 16, causing firm attachment of the coupling - a
element rows 4, 5. A film 14 of thermoplastic
25 éynthetic resin is sandwiched between the two strip
halves l%a, 1llb and is attachedlat opposite surfaces to

the inner or waled surfaces of the two strip halves



support tape 3 conprises a core web or strip 11 of cloth covered by a |ayer
13 of water-resistant 10 elastoneric material, and a single |ongitudinafF~>
reinforcing thread 18 enbedded in the water-resistant |ayer 13 al ong f@’ﬁ)
contact Yptige ¥b. Figure 10 shows a nineth enbodiment in which the supEZi£7
tape -3-conprises a core web or strip 11 of 15 cloth covered by a | ayer 13
of water-resistant el astoneric material . Th? sewn stitches 6 attaching the
upper row of coupling elenents 4 penetrat@e ﬁfbugh t he upper |ayer half at
19, while thé‘sem? stiigﬁeg 6 at{achiqg the | pwer row of coupling elenents
5 20 penetrate thtd3ghttRePY ARPLYERE %t 1230 BFFSSHRE positi on 19 bei ng
out of alignnment with thg; Lts O i A0 oy j O f

support tape 3 so as not?% g‘%l%w&f e pélen%f\? atloné%&aml/aﬁie't %rh%ughl%gjﬁgt
support tape 3 al paget BecoREel Sed N 6abkSe Ofe N WS ANd JPOWRIGEHS Sewn
stitches 6 due to capillarity. Figure 11 shows a tenth enbodi nent in which
the upper row of eewetédgbel £nbiyer 43 Sodubatdr-ald Gy®RIHt eladtidmdrie | ower
row of coupling elenments .5 in a facewi se direction of the support tape 3
and in which the sappoial; aped A hplkural ity |ofhdd nyittuwditnaddgeidiforcing
conpl ementary in shape_to a correspondi ng contact edge 5 3b' of the
cSnpani on support thapeds 18 epbedded <imyrtheh yakah-rasistesnt deyesddss 3b,

3b' of the opposed support tapes 3, 3' .are engageabl e wi'th one anot her
: PP pp'In anrgfghth embodimeé%ggaown in Elgure 9, the

subport tape 3 comprises a core web or strip 11 of
o cloth covered by a layer 13 of water-resistant
10 elastomeric material, and a single longitudinal
reinforcing thread 18 embedded in the water-resistant
layer i3 along.the contact edge 3b.
Figure 10 shows a nineth embodiment in wﬁich the

. support tape 3 comprises a core web or strip 11 of
S

15 cloth covered by a layer 13 of water-resistant
elastomeric material. .The sewn stitches 6 aftaching
the upper row of coupling elements 4 penetrate through

Y the upper layer half at 19, whi;e the sewn stitches 6

attaching the lower row of coupling elements 5
20 Denetrate through the lower layer half at 20, the
position 19 being out of alignment with the position 20
in a facewise direction of the support tape 3 so as not
to allow fhe penetration of water throdgh the support
tape 3.along the needle threads of the upper and iower
25 séwn stitches 6 due to capillarity. |
Figure 11 shows a tenth embodiment in which the

upper row of coupling elements 4 is out of alignment



with an inproved water-tightness, The water-resistant stringer 2 of each of
10 Figures 5 - 10 may be produced in the follow ng manner, using a guide d
(Figure<13) for supporting a continuous water-resistant strip 3 and a pair
of - r s continuous coiled coupling elenents 4, 5 while the |atter\Jss
sewn to the water-resistant strip on a sewing 15 machine (only:.sew ng
needl es 21 and | oopers 22 of the nmachine are illustrated for clarity). The
gui de Gl conprises an el ongate heridzontal |ower plate 23 for supporting on
its upper surface the water-resistant strip 3, and an upper plate 24 20
coext enswithwthé howeparew|ef ¢oupling eimgita & 3 o Fadepise and | ower
plate 24, 23 kangl defining therebetween a |ongtitudi nal gui de passage
for the dhfeetieniaf ahlkessupprt tRARe |vend pimtwhizd ke in its upper

surface a _pair_of longitudinal]y extending 25 parallel guide grooves .25, 26
f or rece?Bgﬂ T Rt gfh?%w%ncﬁg%%ﬁﬂﬂqrﬁf&%%ﬁﬁaﬁqge4ﬁb5, respecti-vely, the

two guid | ng separated by a .partition -14 - 23'.
Designatgggéfgmﬁﬁg é¥c§€t%§%3éaﬁf(ﬁ ﬁ?ﬁfiﬁﬁ%ﬁ?%ﬁq CAREACEWERISp| at e 23 al so
has ag paik+ Of¢ | r Hygg E%E%t res .29, .Qpening into the

gui desgrgooveé’sf Zglﬁgzeéérhﬁi(%lz%%g%h\# y, fo r#;'pagég:éle%o %t he respective. 5
sew ng neeeh egermdnt Thendinpsit i aleagdd has, aaige ahe dppbakly spaced upper *

apertures 27, 28 vertically _
support tapes 3, 3' are engageable with one another
with an improved water-tightness. -
The water-resistant stringer 2 of each of ~
10 Figures 5 - 10 may be produced in the folldﬁing manner,
using a guide Gl (Figure 13) for supporting a
continuous watér—resistant strip 3 and a pair of rows
of continuoué'coiled'cohpling elements 4, 5 while the
latter is sewn to the water—reéiétant strip on a sewing TN
15 machine (only sewing needles 21 and loopers 22 of the
machine are illustrated for clarity).
The guide Gl comprises an elongate horizontal
lower plate 23 for supporting on its upper surface the <
water-resistant strip 3, and an upper platé 24
20 coextensive with and parallel to the lower plate 23,
the upper and: lower plate 24, 23 jointly defining
therebetwgen a longtitudinal gquide passage for the
Water—resistént strip 3. The lower plate 23 has in its o 3
upper surface a pair of 1ongitudinally extending
25 éarallel guide grooves 25; 26 for receivihg a pair of
rows of coupling eléments 4, 5;_res§ec£ive1y, the two

guide grooves 25, 26 being separated by a partition



aligned with the |l ower apertures 29, 30, .respectively, in the | ower pl
23 for the passage of the respective sewi ng needles 21. The two needl £
21 are spaced 10 apart fromone another by a predetermnm ned distance P
Figure 34, ‘a ®air of disengaged rows of coiled coupling elenents 4, 5 is
‘threa t hrough the pair of guide grooves 25, 26, respectively, in the

| ower plate 23 in such a position that the coupling 15 heads 7 of one
coupling elenent row 4 are di sposed oppostié t-o those of the other coupling
element row'S with a predeterm ned space therebetween. A continuous

wat er -resi stant s23!p Pesipraked afetddh a Renfgged iaed dfokde guidesG23, 24
I n such a position_that the 20 water-resistant surfac f the_ strip 3 faces
downwardly. Then TRh® PF¢E R ?to%\sz%faltﬁﬁu&ai%g" @%Fer?%saﬁ,tegailiys °ed t he

wat er - r esi st ant rface of the styd on a .sew.n hi ne . wn QN

Fi gute 1? Sduri n;f%?ﬁha??%mf%% %de'\a/iibg Feeth g\émlé%,o el( gglclagz?}cgrvfal?i ng a
dle th d d ' 22,

ngedl e thread) argsnoygc E@é’%& 3 ﬁ""afyon{]rxﬁ?etﬂ&%ps% <=.21 ‘r?%p%%' HaspQBRELE

22 (each carrying a’looper threa thr oug | ower apertures

- 15 - 27, 29; - 28sewthd nddTR SN, SITH higpel 191@:?@: 23 #aebke phogked
stitches, with“the needl e and | ooper threads. Thus the needl e thread of
each sewn stitchekateradEndspduvealigipgdre agtertmr@sand t 26n vielrtdeghlyyhe space

between 5 adjacent coupling elements of a respective row 4, 5,
aligned with the lower apertures 29, 30, respectively,

in the lower plate 23 for the passage of the respective
sewing needles 21. The two needles 21, 21 are spaced

10 apart froﬁ one another by a predetermined distance P.

In Figure 14, a pair of disengaged rows of

coiled coupling elements 4, 5 is threaded through the
pair of guide grooves 25, 26, respectively, in the’
lower plate 23 ip such a position that the.coupling

15 heads 7 of one coupling element row 4 are disposed
opposite to.thqse of the other coupling elemént row 5
with a predeiermined space therebetween. A continuous
water-resistant strip 3 is placgd between the upper and
lower plates 23, 24 in such a position that the

20 watér-resistant surface of the stfip 3 faces
downwardly. Then the pair of rows of coupling elements
4, 5 is sewn to the water-resistant surface of the
sﬁrip 3 on a sewing machine as shown in Figure 15,-
during which time the sewing needles 21, 21 (each

25 éarrying a needle thread) are mbved toward and away
from the corresponding loopers 22, 22 (each carrying a

looper thread) through the upper and lower apertures



and are interlooped with the | ooper thread which extends over the upper

|l egs 8 of. the successive coupling elements of the respective row 4, 5._Wth

' wat e{‘_

t he paKgiﬁg coupling elenent rows 4, 5 nounted on its |ower 10 or
58

tant surface, the strip 3 is folded on itself into a pairwbf

superposed strip halves along a longitudinal center line L (Figure 16) to

forma | ongitudinal

el enent

together at their confronting el®e

contact edge 3b centrally between the two coupling
rows 4, 5. Finally, the opposed strip 15 hal ves are joi ned
t-free surfaces by applying heat and

with a filmi4 of th | ast | hetic resy dwi ched
Detwoon 2he £9 281 10 HEPERE® ATE I YHSP B Uslh 0 SETRa ur  aces of

bet ween
the two 20 sStki rgggﬁt A PP dIeeHPe3 adhesive. Thus
t he wat e§9$l§g§s?g§€5§§$f%‘%‘$9§t‘2€ eac lé(;f Figures 5 - 18 can be produced
with an

support

ggﬂéotﬁg haL&1 O tRFOLUICEE AdhcH Nsdia tstiaaese ¢ hextamider - r esi st ant
tape 3 per se can be provided easily and i nexpensively w thout

any | argengeabR 6hd €0ADpex ampatiénistiarmhgn Ylee tsgeersadsdwelea att achi ng of
the coupling el ement rows - 16.- 4, 5 can be perfornmed on a conventiona
or di ngr yaddacegt nachphingi ehemértsisef of nempephike gPWvfi.cRri s very sinple

I n construction and hence i nexpensive, This method %ysqiguarantees hi gh and
uni f or m goél _ES interlooped with the looper thread whic

10

15

20

25

extends over the upper legs 8 of the successive
coupling elements of the respective row 4, 5. With”the
pair of coupling element rows 4, 5 mounted on its lower
or water-resistant surfaee, the strip 3 is foided on
itself into a pair of.superposed strip'halves along a
longitudinal center:line L (Figure 16) to form a
longitudinal contact edge"35 ceéntrally between the two
coupling element rows 4, 5. Fipally, the oppesed strip
halves are joined together at their confronting

element-free sﬁrfaces by applying heat and pressure,

.with a film 14 of thermoplastic synthetic resin

sandwiched between the two strip halves.
Alternetively, the confronting surfaces of the two
strip halves may be.bonded to one another by an
adhesive.

Thus the water-resistant stringer 2 of each of
Figures 5 - 10 can be produced with an improved rate of
production, in part because the water-resistant support
tape 3 éer se can be provided easily and inexpensively
without any large scale and complex apparatus and in

part because the attaching of the coupling element rows

v

[



5 stringers for water-resistant slide fasteners. Using a QU|de & shown in
Figures 17 and 18, the water-resistant stringer 2 of each of Figures
may al so be produced in an alternative nethod described as follows.
The gU|dg &2 conprises an el ongate horizontal |ower plate 23" for
supporting on its upper surface the water-resistant strip 3, and an upper
pl ate 24' coextensive with and parallel to the lower plate 23", the upper
and |ower plates 24", 23" jointly deflnlng f% “therebetween a Iongitudinal
gui de passage for thg mateksre3|gtant st ' has in

[

The | pwer pl%¥e 23
its upper surface®a ri F8P PSnBPE arned 3ﬁ|ﬁe°%?¥ﬁﬁ%ﬁeﬂ?lfQﬁ &5 iSg Y
pair of int erengagl Blgﬁa{ﬂ(__hc?ggl LQQ §keg§gt de 5G1 Wb%pvgo‘g%e 23"

al so has a pair eéral 'y spaced | ower apertures eni ng

into the first guigdg,geogyue 8ﬁst§e&tiaﬁ' RAGSREROT i A& BSRRCT | iy iseWi Ng
needl es 21, 21. The P neeg 1, 21 are spaced apart from one another by

a predetern1n|ng dethaacalEo. gIHQaHEEéQ Righeard’ uhipform dualialy of

| ateral |y spaced upper apertures 27', 28" vertically alinged with the |ower
apertures 29’ ,5303trﬁagpestfmelyaten-rbeiSbant plide 2Btdmprshe passage of
-17 - the respective sew ng needles 21, 21. The upper plate 24'_ also has a
downwar dl y faci ng secondUSaRgi BuEPREE Gai BROWR obY F BIuLRS Jok cthdhdtBredhi he
upper apertures

water-resistant stringer 2 of each of Figures 5 - 10
may also be produced in an alternative method described
as follows.
10 The guide G2 comprises an elongate horizontal
lower plate 23! for supporting on its upper surface the
water-resistant strip 3, and an upper plate 24' |
coéxtensive with and parallel to the lower plate 23',
the upper and lower plates 24',.23' jointly defining
therebetween a longitudinal guide passage for the
water-reSLStant stip 3. The lower plate 23! has in its
upper surface a first longitudinal guide groove 25' for
receiving a pair of interengaged.rows of coupling
elements 4, 5. The lower plate 23' also has a pair of
20 laterally spacéd lower apertures'29', 30' opening into
the first guide groove 25'_for:the passage of the
respective sewing needles 21, 21. The two needles 21,
21 are spaced apart from one another by a
predetermiping distance P'. _The'upper plate 24' has a
25 pair of'laterally'spaced upper apertures-27', 28!
vértiéal}y alinged with the lower apertures 29', 301,

respectively, in the lower plate 23' for the passage of



27', 28" and in confronting relation to the first guide 5 groove 25 of
the lower plate 23'. A liner 32 extends |ongitudinally through the second
gui de gfosyve 31 of the upper plate 24" so as to define therewith a "~

A ongktudkngl of inverted U shaped cross section. In Figure 18, a pai Y of

t nterengagéd rows of 10 coiled coupling elenents 4, 5 is threaded through
the first guide groove 25 in the lower plate 23'. A continuous

wat er-resistant strip 3 is placed between the upper and | ower plates 24",
23" in such a position that the wdtfer=resi stant surface of the strip 3
faces 15 downwardly, with a longjtudinally extending central portion 3d of
the striphg ¥resreefive ens tirediamrdl, ddf-i ndde ¥PPRE #A28Rd gui de groove

31. Thus he entral portion 3d of_ the stri i.s recei,ved_.in the second
Sui do o bueatad Bds ALY BATHEIc0rE dORTLERABaTor ti on bul i ng

fromthe L p LN 0 1§ e- di tion.to the._c | i el ement rows 4,
5. Then ?’%}ééépa?‘?o%‘fe?%feé)g%%ééégee%cur%%eéo rl:(?oeup"’lplrg)r%'éf e erzf'lé:%? seg4, 5is sewn to
the watejqiespgt afha S facer Mnd i1y SHdift idJrale LPRBRSIEi@ sl da3arf the slack
central 25 portion 3d in the manner described above in cOnnection with
Fi gurgs déoowvd 35! dheclmpneask qslytid B ‘el erenlineanws24 exteads di sengaged
and, at the sane tine, the = - 18¢{ slack portion 3d of the stip 3 is

t aut enedlofidnitsudi sehiy prlochigh dfhd-ispoandl Yuisde lgreoover 3L do€d.

QO
oa¥

the upper plate 24' so as to define therewith a
longitudinal of inverted ﬁ-shaped crosé éection. -’
In Figure 18, a pair of interengaged rows of
10 coiled coupling elements 4, 5 is th;eaded through the
first guide groo&e 25" in ;he lower plate 23'., A
continuous water—fesistant étrip 3 is placed between

the upper and lower plates 24', 23* in such a position'

that the water-resistant surface of the strip 3 faces \;T
15 downwafdly, with a longitudinally extending central

portion 3d of the strip 3 threaded through ﬁhe channel

defined in the second guide groove 31. Thus ﬁhe

central portion 3d of the strip 3 is received in the g

second guide groove 31 in a curved form to constitute a .
20 slack portion bulging from the strip 3 iﬁ an opposite
direction to the coupling element rows 4, 5.

Then the pair of interenéagéd rows of coupling
elements 4, 5 is sewn to the water-resistant surface of
the strip 3 at opposite sides of the slack central

25 portion 3d in the manner described above in connection
with Figures 14 and 15. The opposed coupling element
rows 4, 5 are disengaged and, at the same time, the

Al



Wth the.opposed coupling elenent rows 4, 5 nounted on the water-resistant
surface of the strip 3 5 with a predeterm ned space between the two —
coupling el enent rows 4, 5, the strip 3 is folded on itself into a paif
superpoégﬁ=sf?1p hal ves al ong the longitudinal center |line L (Figure
f or m-a=+0Ongi tudi nal contact edge 3b centrally between the 10 opposed
coupling elenent rows 4, 5. Finally, the opposed strip halves are joined
together at their confronting el enment-freeqgu~aces in the manner descri bed
above. To prioduce the water-resistant stringer 2 of 15 Figure 11, the strip
3 of.the sen - pr ogLsdk spowtiom I8 gufr hEO st f 3l ded temtienedl.f Fhvagaa

| ongi tudi nal off-center line Qso as to _forma |ongitudinal inclined
contact edge 3b besemkeproducomibFgwsus fdsebasdnProgided. 5. 20

Figure 20 shows a pair of, water-resistant stri,ngers 102, 102' agccerding to
an el eventh enbodi nent, @%&91?3?i9ﬂﬁ954a; %&n%ai %@Fnﬁoﬁgwgfi' 5

di sconti nuous couplin co )! f Bl 0k £S heti¢,rsin)
mount ed on opposi %ugg?‘?a%'ggéb%%}#%ae&{%%%g& Stant °§u8§o}r@t“‘t grﬁggﬁog. As
shown in Figure 20; 4 he SLOROFdriaRe Wb BYtwaRn &nel ki @bupling

wat er-resi stant material” such as natural or synthetic - 19. - rubber or
ot'her el astoneri cepumdet i owesi N.5,Thche strip 3 is folded on itself into

a pair of superposed strip halves along the
longitudinal center line L (Figure 19) to form a
longitudinal contact edge 3b centrally between the

10 opposed coupling element rows 4, 5. Finally, the
oppdsed strip halves are Jjoined together at their
confronting element-free surfaces in the manner
described above. |

-~ To produce fhe water-resistant stringer 2 of

nd 15 Figure 11, the strip 3 of.the semi-product shown in
Figure 19 is folded on itself along a longitudinal
off—cehter line Q so as to form a longitudinal inclined
contact edge 3b between the opposed coupling element
rows 4, 5S.

20 Figure 20 shows a pair of wéter—resistant
stringers 102, 102' according to an eleventh
embodiment, each stringe;.having a pair of rows of
discontinuous coupling scoops 104, 105 (made of metal'.
or synthetic resin) mounted on opposite surfaces of a

25 water;resistant support_tape'103. As shown in Figure
21, the support tape 103 comprises a strip of

water-resistant material such as natural or synthetic



wat er-resi stant strip 103 has on opposite surfaces a pair of |ongitudinal

06, 100 extendi ng along a margi nal portion 103a of the strip 103.
Each_fow¥f 5 coupling scoops 104, 105 is secured to a respective one of
00 at uni form di stances thereal ong. Figure 22 shows a tmelt#h

nt in which the support tape 103 conprises a continuous core web or
strip 111 of cloth covered on its whole surface by a 10 |ayer 113 of

wat er-resi stant el astoneric natefit@ .- According to a thirteenth enbodi nent
of Figure 23, the support tape 103 conprises a continuous core web or strip
111 & ckubbef obxicodtiver i ekaedfomenticc asytietiaf ragdey.pogddk strip halves Il a,
I'l''b and covered on 15 the whol e surface, except inner surface, of each
strip haVRterreesistantystrip well rhase 9nsqnnosideesurfacegagh row of

coupling scoops 104,, 105, i s unt on the outer_or cqQvered surface of the
respecti9%l§t?fpl?ﬁﬁ¥tﬁ§a%ﬁl5?%%? &4 118 zf%ﬂeqﬁhQQni¥95§th synt hetic
resinis | ched en t stri.p,halyes 1lla, IIlb and is
attachedm%?g%g%gg’?’étls l?ﬁaq:%% ?%rhterheevﬁ\%ﬁ%é’r o 2E &O¥4%ur f aces of the
two SLripohdlVes ddd {4, it meld : nn ) ; appl yi ng heat
and-p?ess%‘?g. ternaéﬁsi've#;, t %li nneer con rt?ra\% %%%%Qégrgf ?‘é&s of the two

strip hadfeshé |1wgs 100 DB Vardier d¥en daEG tah e tHalRbnly, an adhesive. Figure?
27 illustrates the water-resistant stringer 102 of Figure -20 -

Figure 22 shows a twelfth embodiment in which

the support tape 103 comprises a continuous core web or

strip 111 of cloth covered on its whole surface by a
10 layer 113 of water-resistant elastomeric material.

. According to a thirteenth embodiment of Figure

23, the subport tape 103 comprises a continuous core

web or strip 111 of cloth folded on itself into a pair

of superposed strip halves llla, 11llb and covered én LN,
15 the whole surface, except inner surface, of each strip

half 1l1lla, 11lb by the water-resistant layer 113. Each

row of coupling scoops 104, 105 is mounted on the outer

or covered surface of éhe respective strip half 1llla, _ ' g_)

111b. A film 14 of thermoplastic synthetic resin is
20 sandwiched between the two strip halves 111la, 111b and

is attached at opposite surfaces to the inner or

4“0

non-covered surfaces of the two strip halves 1llla, 1lllb
in a well known manner such as by applying heat and L -
pressure. Alternatively, the inner confronting
25 surfaces of the two strip halves 1lla, lllb may be
bonded to one another by an adhésive. Figure 27

illustrates the water-resistant stringer 102 of Figure -



24 shows.a fourteenth enmbodi ment in which the support tape 103 conp a
pai r of superposed 5 strips 111, 111 made of water-resistant el asto

mat er i al} I n production, each row of coupling scoops 104, 105 is nounted on
the outer surface of a respective one of the upper and | ower strips 111,
111. Then a‘film 114 of thernopl astic synt ic resinis 10 sandw ched
between the two strips 111, 111 and is att ed at opposite faces to the

i nner confronting surfa t 1,..111 known
manner such as by 2§pp y%%%lﬁé ngﬁdw}%géhgggéé\l ?e%%a |?/le ?/,c?%amn%'ér
confronting surfagagidlgelrh@odd two strips 111, 111 nay be bonded to one
anot her -by an adhesive. Figure 25 shows a fifteenth enbodi nent in which the
support tape 103 has on &pguset 24sshbéesés fopateenth| amghdimbmglid ugsi cHOO,
100 that is out of alignment 20 with one another in a facew se direction of
the support tape tb® sTpporthtappgpit®3andmpoivees coupdinescompermesd 04, 105
are out of alignment with nother in a facew se direction of the

support tape 163. SKFiRSt At 'a}iénﬂéﬂ%n? £ watepphpsistantyslashpmeniq s
passi ble to 25 prQyi e Sypport.ta 103 with a wi de contact edge
surface 103b mhicﬁgtgglégagegg Q?YﬁQEQ%br?%%$oﬁﬂfﬁﬁp riﬁﬂﬁ %Eﬁb
surface 103b" of aghi keo§0MBaRLQRted on the outer surface of a

23 as having been interengaged with a |ike conpanion stringer 102'. &gﬁije
rf

| respective one of the upper and lower strips 111, 111.
S Then a film 114 of thermoplastic synthetic resin is
10 sandwiched between the two strips 111; 111 and is
attached at opposite faces to the inner confronting
surfaces of the two strips 111, 111 in a well known
‘manner such as by applying heat and pressure.
' Alte;natively, the inner confronting surfaces of the
s 15 two strips 111, 111 may be bonded to one another by an
| adhesive. ”
Figure 25 shows a fifteenth embodiment in which
the support tape 103 has on opposite surfaces a pair of
longitudinal lugs 100, 100 that is out of alignment
20 with one another in a facewise direction of the support

tape 103. Thus the upper and lower coupling scoop rows

©)

104, 105 are out of alignment with one another in a
facewise direction of the support tape 103. With this
arrangement, as shown in Figure 28, it is possible to
25 provide the support tape 103 Qith a wide contact edge
surface 103b which is engageable with a corresponding

wide contact edge surface 103b' of a llke companion



- 21 - support tape 103" in order to effect an inproved water-tightness

bet weerm™~the two support tapes 103, 103'. According to a sixteenth o
enbodiﬁf of Figure 5 26, the support tape 103 conprises a pair of

~ super d strips 111, 111 of cloth, each strip being covered on its yhole
surface, except one or inner surface, by the water-resistant |layer 113. In
production, each row of coupling_s pope 104, 105 is nmounted on the.outer or
10 covered surface of a respectiVve one of upper and |lower strips 111, 111.
Then a fisugpbtd 8LolkNEhERPLASLERSYBONEEEEot 02k N SRUMIW Ched between the
two strips 1, 111 and is attached at opposite #aces to the inner or

non- covewadezuitigheaess bbewken shéi pwo lddppddd tdpés 1503 known manner such
as by applying heat and pressure.. Alternatively, the inner confronting
surfacesléB'the two strips 111, 111 nay be bonded to one anot her by an
adhesive. The water-resistant stringer 102 of Figure 23 is 20 produced in
the foll owi ng msserdipgpspr aofigteenthgembodiment @bHUPidure scoops 104, 105
IS nDunteg on. _one or matgr-reiégtant suyrface of, the stri£%103‘€10ng t he )
respe&t i ¢&+1 bRGi BUBPRAF FABS , BB $eF A PATHAF (HPLRITENU03 is fol ded
on itsel { .l ai f 25 er d | e | ongi t udi na
center l%ﬁgﬁkg( Ii—llgﬂr'réng?Et 8l§g$fn ggﬁgn%;éﬁ%%‘gﬂ on?‘g%:{)&gcfg'e 103b

central | y cReineeR thechuR, CA¥BLLHEYRE0P {N6r 10drface, by the
water-resistant layer 113. In production, each row of
coupling scoope 104, 105 is mounted on the outer or \-;
10 ‘covered surface of a-respentive one of upper and lower
strips 111, 111. Then a film 114 of thermoplastic
synthetic resin is sandwiched between the two strips
111, 1;1 and is attached at opposite fages to the inner

or non-covered surfaces of the two strips 111, 111 in a

15 known manner such as by applying heat and pressure.. _ ' 5-}m
Alternatively, ﬁhe inner confronting surfaces of the
two strips 111, 111 may be bonded to one another by an
adhesive.

The water~resistant stringer 102 of Figure 23 is
20 produced in the following manner. A pair of disengaged
rows of coupiing scoops 104, 105 is mounted on one or
water-resistant surface of the strip 103 along the.
respective longitudinal lugs 100, 100 thereof. Then
the strip 103 is folded on itself into a pair of
25 superposed strip halves nlong a longitudinal center
line L (Figure 29) to form a longitudinal contadt edgé

103b cenérally between the two coupling scoop rows 104,



- 22- 105. Finally, the opposed strip halves are joined together at their
confronting scoop-free surfaces by appl ying heat and pressure, with a£Thm
114 of thernoplastic synthetic resin sandwi ched between the 5 two stré ;
hal ves. Wter’ﬁatively, the confronting surfaces of the two strip halv

be bonded to one anot her by an adhesive. To provide an inclined contact
edge 103b, the strip 103 of the sem -product shown in Figure 29 is 10
folded on itself along a | ongitudinal off- ter line Q between the opposed
coupling scoop row 104, 105. In any one of the enbodi nents descri bed above,
since the water-regggsta i N l;@ge&@tﬁ |d1 vls @S fineaupl i ng

el enments 4, 5; 102?5105ﬁ%%§%%%ag§ﬁei%Popposite éﬁ??gégi of 2118

wat er -resi st ant ‘sgpgethetage BheilPcoifwomtiMpciconipefe siiFacels biye
support tape 3, 103 is engageable with a correspondi ng contact edge 3b',
103b' of a like cappaping béatnamd' sresppoei widge 3'£iln0F1niath i nproved
wat er-tightness as the opposed 20 stringers 2, 2'; 102, 102' are coupled

t oget her. Furt her thecmoptasbict ayathpbit cceviupsanivishad Ratwaen tthe

wat er-resi stant slide fastner_of the present, |#/ention can. nmaintain an
&E ¥

adequate degred of¥RafEF1PiBRt¥eSs TR YUjsttihf?g ENd %erted on
25 the slide fastgner fromeither, facenise (i wsd Wy be bonded to one

another by an adhesive.

y

- ' To provide an inclined contact edge 103b,.the
strip 103 of the semi-préduct shown in Figure 29 is

10 folded on itself along a longitudinal off-center line Q
between the opposed coupling scoop row 104, 105.

In any one of the embodiments described above,
since the water-resistant stringer 2, 102 has a pair of
rows of coupling elements 4, 5; 104, 105 mounted on

15 opposite surfaces of a water-resistant support tape 3,
103, the contact edge 3b, 103b of the support.tape'3,'
103 is engageable with a corresponding contact edge:
) 3b’', 103b' of a like companion stringer's support tape
3', 103' with improved water-tightness as the opposed
20 stringers 2, 2'; 102, 102° Are coupled together.
Further, becuase of this double-coupling construction,
the water-resistant slide fastner of the present
- | invention can maintain an adequate:degree of
water—tightness.even when thrusting force is exerted on

25 the slide fastener from either facewise'direction.



- 23 - The center plane Mis perpendicular to the general plane of the
slide fastener (that is, the nedi am plane of the tapes) in every enbodinent
except 4 t of Figure 25, in which the center plane 5 Mis slanted er

| at er aNi\y./I ncl i ned correspondingly to the non-alignnent of scoop rom§/104,
105. The whol e of the contact edge of each tape projects tranversely beyond
the center plane in every eandi?§qg except. that of Figure 11, in which the
contact 10 edge is slanted or Taterally inclined so that only part of it
SO projects. V-24 - Cains:- 1. Awater-resistant slide fastener

stringer conprkﬁhnge (gl 1¥@£eﬁ {ggﬁgé&gg SUppart, fape having a 5

| ongi t udi nal narglna por |on having a ‘con edge adapted to engage a

COr I eSPQHidid IC Yt 0398R 0k 184k ksseenaen(enaﬁtignganes support tape to
effect a water-tightness between such two stringers;and (b) a pair of rows

of couplrguf = @IRIMes ofohlecdapes)OinppOeLy Cehbbd BR@St Of sai d support tape
al ong said marginal portion, said pair of rows of coupling elenents being

engagealseeptt thatpaifr Faburew?5¢f ioouplithgteéecentsr gkspectively, of the
conpanlon stringer across an imaginary
M is slanted or laterally inclined correspondlngly
to the non- alignment of scoop rows 104, 105.
The whole of the contact edge of each tape
projects tranversely beyond the center plane in every \;J
embodiment except that of Fiqure 11, in which the contact

10 edge is slanted or laterally inclined so that only part

of it so projecfslt



center planeof nutual engagenent; 15 Wher el nsai d contact edge of said

support tape, inits free form projecting tran sai ¢ ‘“\
centerllane when the opposed coupling el enent 4ENW' 0 SF Htrl E'are
out oﬂvnutua+ engagenent. 2. A water-resistant s astener »strin
according to'claim1l1, said support tape conprising a single strip of
wat er-resi stant material. 3. A water-resistant slide fastener stringer
according to claim.2, said water-resistant $¢rip being fol ded on itself
into a pair- of superpoSed strip halves. 25 4. A water-resistant
slide fastener sﬁfﬁﬁ@%? according to claim3, including a film of

t hernopl astic synthetiqg re andmﬁche bet ween t he gsed -

wat er-resi stant strip ﬁalvék IéffﬁéﬁgangtgﬁngSFﬁaggﬁFfaﬁggl?%er
confronting surf f% {L opposed strip halves, respectively. 5. A

wat er -resi stant slide tfastener stringer 5 according to claim3, including a
plurality of reinforcingyhaeagdtearheddedant sabforBt €apseRasingtastrip and
“ext end- ing longitudinally through the entire length thereof. 6. A

wat er -resi starf Sagitddisiadnamargtinadgebratonr Hanngoacéontadt édgd uadasread
,Single reinforcing thread 10 enbedded in said water-resistant strip and

"ext endi ng | ongi ttRligrgage tehicorgiesphadéngi contant adgaecpbod hikagcompanion
cont act edge.

stringer's support tape to effect a water-tightness between
_ _ ~such two stringers;and
~ (b) a pair of rows of coupling elements mounted on
10 opposite surfaces of said support tape along said marginal
portion, said pair of fdws oflcoubling elements being

engageable with a pair of rows of coupling elements,

respectively, of the companion stringer across an imaginary

,f.'f center plane of mutual engagement;
> i5 mhénﬁnsaid contact edge'of said support tape, in.its
free form, projecting tranéversely beyond said center Jlane
when the opposed coupling element rows of the two stringers
s are out of mutual engagement.

2. A water-resistant slide fastener stringer
20 according'to claim 1, said support tape comprising a single
strip of water~resistant material.

3. A.water-resistant slidé fastener stringer
according to claim 2, said water-resistant strip being'
folded on itself intq'ajpair of superposed strip halves.

25 4. A water-resistant slide fastener stringer |
according to claim 3, including a film of thermoplastic

synthetic resin sandwiches between the opposed



7. A water-resistant slide fastener stringer according to claiml, said
support tape conprising a pair 15 of superposggM§LLLps~e+’mHT§TfTesistzﬁﬂ
naferiﬁlﬁigng wat er-resi stant slide fastener stringer accordi to claiym
7, incl udy a filmof thernoplastic synthetic regy m et weer/t he
opposed water-resis- tant strips and attached at umn aces to
confront--20 ing surfaces of the opposed wat er - r esi stant strips, ’
respectively. 9. A water-resistant st #de * ast ener stringer according to

claim1l1, said,support tape ¢ [isi a core b .a | ayer_.Qf

wat er - r esi s?’&ﬁ?rggfgﬁ'Fgﬁggﬁgﬂ)ﬂg%ﬂ%i?%oar%?%?ﬂ%%c% o°{p¥’§£"' Score web.
10. A wat egg; L.ska | n ' col.di cl.aim9, said
cor e web coRSFrare” SosFehPEoRBERG S Bide Ot ARSI 4518

wat er - r esi shayesl, | d8spagteperystringer according to claim 10, said cloth
strip being folded on itself into a pair of superposed strip halves. 12. A
wat er -resi stant sl Bde Aawbdbacrresistaypet &l isde Falttendro stirdingle®l, i ncl udi ng
a filmof thernoplastic synthetic resin sandw ched between the opposed

cl ot h st Bi pakabrdéngnticaclatheldl, al nolpdiig & piniraddst @fc aefindotricigg

surfaces of the qpposed_cloth strip halves, respectively. 13. A
wat er - r esi stBRgadp gebeddedndr $2i4 Wphenresdshadith $urd rclamdmextendai d core

web Conpriskgg ?cﬁ%k&uggnaily through the entire length thereof.
. 6. A water-resistant slide fastener étringer
according to claim 3, inciuding a single reinforcing thread
10 'embedded in said water-resistant strip and extending
longitudinally through the entire length thereof along said
contact edge.
7. A water-resistant slide fastener stringer
accordihg to claim 1, said support tape comprising a pair e
15 of superposed strips of water-resistant material. ~

8. A water-resistant slide fastener stringer
according to claim 7, including a film of thermoplastic
synthetic resin sandwiched between the opposed water-resis-
tant strips and attached at opposite surfaces to confront-

20 ing surfaces of the opposed water-resistant strips,
respectively.

9. A water-resistant slide fastener stringer
according to claim 1, said support tape comprising a core
web and a layer of water-resistant material covering the

25 yhole surface of said core web.

10. A water-resistant slide fastener stringer

according to ciaim 9, said core web comprising.a single'

strip of cloth.

)



according to claim 13, including a filmof thernoplastic synthetic r -
sandwi ched between the opposed cloth strips 15 aﬂmﬂm,ﬂﬂm um pos
surfaceéyto confronting surfaces of the opposed ] H pectively.

15. Awhter-resistant slide fastener stringer accordind t8 cfaim 1, said
contact edge of said support tape having a surface conplenentary to a
correspondi ng 20 contact edge surface of Fh%ﬁcﬁnpanion stringer's support
tape. 16. A water-resistant slide fastener stringer according to claim 15,
said contact edge of sailll sugpovdtdmpediatant slideygiffastiensr stoiegeron
extending centrally 25.of the contact edge surface through the entire

| ength of said suaporrdingeto selaimri] eddich daithy sdddm g‘iﬁiltns feldedepted
in a longitudinal recess in the correspondin - 27 - .cqQntact edge

; . d g A
surface of the cohpadlbninksih@Ris offRATPASESe SHFAP RARIES - r esi st ant
skide fastener stringer cording to claim.l ai ntact e .surface of
said 5 support tape bei ngft atper"é%?l""f%%ﬁlls:?&f% fg'ld% %setre-nreersigg éﬁ?egl i de
fastener stringer_according to | M42, Sl - r8si Nt pobhbB1 RSk Ng
made of an el ag"t oﬁ%?‘.’?é’gl.’g %tc\g/vacf'feirﬁé (raﬂs]i 'stlgfﬁ!tﬂsﬁﬁggaf afg'?gﬁ%? sth%i nggr
synthetic resin sandwiched between the opposed cloth strip

superposed strips of cloth. 14. A water-resistant—slide fastener strEz§%i>
=~ |

haives and attached at opposite surfaces to confronting
o surfaces of the opposed cloth strip halves, ;espectively.
13; A water—resisgant slide fastener stringer
10 according to claim 11, said core web comprising a pair of
superposed strips of cloth.
l4. A water-resistant slide fastener stringer
according to claim 13, including a film of thermoplastic
synthetic resin sandwiched between the opposed cloth strips
15 and attached at opposite surfaces to confronting surfaces
of the opposed cloth strips, respectively.
15. a watef-resistant slide fastener stringer
W according to claim 1, said contact edge of said support
tape having a surface complementary to a corresponding
-?0 contact edge surface of the companion stringer's_sﬁpport
tape. | -
16. A water-resistant slide fastener stringer -
s according to c¢laim 15, said contact edge of said support
tépe having a longitudinal projection extending éentrally
25 of the contact edge surface through the entire length of
said support tape, said projection being adapted to be

received in a longitudinal recess in the corresponding



10 according to claim9, said water-resistant |ayer of said support tape
bei ng made of an el astoner. 20. A water-resis stripger

accor dj Qngv‘to claim9, said elastoner of said v@m—rem | i ent |ayer

conp¥ soft polyvinyl chloride. 15 m’ jﬂ”’m‘ 35?2;‘51“ de

. fastener stringer according to claim16, said
outer layer of soft polyvinyl chloride, said projection belng made- of - hard
pol yvi nyl chloride and being integral with said outer |ayer. 20 22.
A ma;er-resistant inde fast ener si ingér according to claim11l, said cloth

SUTTD COMDULELA0 Puddldu LI & UHOSERC L Gl 13ELLCRCSAIRUERD On TLS

inner SUI’ %% wal es and~i nt erwa grooves. 25

%ﬁ-re5|stant slide fastener strlnger according to claim1, each
rom1of sal coupllng el ements conprising a continuous coiled filanent °

attached to sai dipUPROMataPardiisteint SliildeNEastener 38rinddr A
wat er-resi stant slide fastener stringer according to claim23, said pair of ;

coupl i ng gtedriing e dladimg 18yt safidaldogriaer©tt edgbhsaméaeaobﬁesaud a facemnse
direction of said support tape. 5. 25. A water-resistant slide
fastened suppomfertape drefing kataradily incddingdsupport tape having on

opposite surfaces a pair of |ongitudinal |ugs extendln% along said
18. A water-resistant slide fastener stringe

according to claim 2, said water-resistant strip being made
of an elastomer. ' ' o ' | g;;
19. A water-resistant slide fastener stringer
10 according to claim 9, said water-resistant layer of said
support tape being made of an elastomer.
20. A water-resistant slide fastener stringer
accofding to ¢laim 9, said elastomer of said
water-resilient layer comprising soft polyvinyl chloride. ;;;\

15 21. A water-resistant slide fastener stringer
according to claim 16, said support tape iﬁcluding an outer
layer of soft polyvigyl chloride, said projection being
made of hard polyvinyl chloride and.being integral.with | \
said outer layer.

20 22. A water-resistant slide fastener stringer
according to claim 11, said cloth strip cbmprising a knit
fabric composed of tricot stitches having on its inner
surface a plurality of longitddihal wales and interwale
‘grooves.

25 23. A water-resistant slide fastener striﬁger
according to claim 1, each row of said coupling elements
comprising a continuous coiled filament attached to said

support tape by sewn stitches.



coupling el enents conprising a succession 10 of di scont i nuous scoops
secured t'o a respective one of said |ugs at unrfﬂm“,jm rnnﬁﬂmrmareal o)

26. A'wAt er-resistant slide fastener stringer ac g_ , said
pair of~Tugs being out of alignment with one anot her® a"falew se
direction of said 15 support tape. 27. A nethod of nanufacturing a
wat er -resi stant slide fastener stringer as-ciaifed in any preceding -

, clai mconpr-i-sing the steps of: provi di t he .
water-resistant strip;- 2 a %iﬁer?ﬁ%%&§F4ﬁ}tﬁ%&ﬁ&afPsﬁgnFGWEtGﬁngsﬁpling

el enents to one surfac

f h

that the pair of EOGRFRAG r% T 10 o sraeit B9, 51 aaRhE 3P

| ongi t udi nal centﬁs%hénguef %ﬁﬁﬁé”w{éﬁﬂéyéﬂﬁhdﬂﬂérp1n'Q ¢apbi@B8ki Ng
r a pr

relation to one a erm ned tance therebetween; (c)
then folding the watgreigai 5f2shidtsbPpoMertape . 29 - itself, about sald

| dngi tudi nal center Iine, into a pair of superposed strip hal ves to provi de
the support- tapg; and (d)sfineldater-ofedigtadnfsldde fastener striages of

t he superposed strip halves together. 5 28. A nethod according to
cl*tai m 27, mherernasaoddéngathlqgasmeb:|%ﬁ¥ﬁﬁ#4ﬂ9ﬁﬁ$|h¢9§uéﬁvénﬂaﬂﬁepppﬁé#te
t he

mar gi nal portion through the entire length of sald-tape, each row of S&;i;/

surfaces a pair of longitudinal lugs extending along said
marginal portion through the entire length of said tape,
each row of said coupling eléments comprising a succession

10 of discontinuous scoops secured to a respective one of said
lugs at uniform distances therealong.

26. A watef-resistant slide fastener stringer
according to claim 25, said pair of lugs being out of
alignment with_oné anotﬁer in a facewise direction of said

.\5‘5 15 support tape. )

27. A method of manufacturing a waterfresistant
slide fastener stringer &as claimed in any preceding
,Claim
comprising the steps of:

20 (a) providing'the water-reztstant stripy - -

(b) attaching the pair of rowé of couplindg.elements
to one surface of the water-resistant strip in such a
position that the pair of coupling element rows is
disposed, one at each side of a longitudinal center line of

25 the water-resiséant strip, in cohfronting_relation to one
another with a predétermined diétance.therebetween;

(c¢) then folding the water-resistant strip over



opposed cqapllng el enent rows are spaced apart fromsaid center I|ne by the
sanme dls%gééﬁ 29. A method according to cl

attaghin ep is perforned in such a manner t hat coupllng
are spaced apart fromsaid Iong| m ﬂﬁ} ne by
| st ant sllde

el enent
~different distances. 30. A nethod of nanufact

fastener stringeras clainmed in any one of 15 clalns lto 26 conprising the
steps of: (a) providing the continudus-water resistant strip; (b) formng
a slack pprtlon in the water-resistgnt strip along a | ongitudipal center

line therktielhniaPWhdetsy l;?(ﬂgt"ltb‘ﬁlﬁﬁéj @Pltﬁ(ﬁ ﬂ-ﬁ&ﬁvoﬁétgu?fa%bro? t he

- { tt t h t d f
Coupi | ng STafle R Finie et Bt BrgvaRe o anBporEo faBRAt 284 i p i such
a position that gfﬁ QQHﬁﬁggﬁgﬁoiﬂﬂﬁg @?n?&% ”@Hrgﬂﬁ rgugesh %ée g ONE at

each side of said longitu cent I'né 0 e water-resrs stri

(d) thertih sangagosed rapP0SedesOERyRfe! ement 30. - rows and at .
the sane tinme, tautening the slack portion of the mater-re5|stant strip; ¥

(e) subsequentl;as f oladimeg hickle avebedingstot ebhint p7p wHeteihseaid about said-
| ongi tudinal center line, into a 5 pair of superposed strip halves to
provideiﬁﬁ?%ﬂhﬁﬂﬂwﬁteP is performed in such a manner that the

g
opposed coupling element rows are spaced apart from said
center line by the same distance.

29. A method according to claim 27, wherein said

10 attaching step is performed in such a manner that the
opposed coupling element rows are spaced apart from said
longitudinal center line by different distances.

30. A method of manufacturing a water-resistaht
slide fastener stringeras claimed in aﬁy:ohe of _

15 claims 1 to 26, : e’
comprising the steps of:

(a) . providing thé continuous water resistant strip;
(b) forming a slack portion in the water-resistant
strip along a longitudinal center line thereof, said siéck-

20 portion projecting from one surface of the water-resistant
strip; |

() attachingthe pair of interengaged rows of
coupling elements to the other surface of the
water-resistant strip in such a position that the opposed

25 coupling element rows are disposed one at each side of said

longitudinal center line of the water-resistant strip;

(d) then disengaging the opposed coupling element



tape; and (f) finally, joining confronting inner surfaces—of—the superpo

strip.halyes t oget her.
I

R N

- 30 -

2\
o
rows and, at the same time, tautening the slack portion of

"“the water-resistant strip;

(e) subsequently, folding the water-resistant strip
- over itself, about said longitudinal center line, into a

) 5 pair of superposed strip halves to provide the support

<)

_tape; and
(£) finally, joining confronting inner surfaces of

the superposed strip halves together.




