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WATER- RESI STANT SLI DE FASTENER AND METHOD OF MANUFACTURI NG THE SAME The ..
present i-nvention relates to a water-resistant slide fastener for e fo rlf
“exanple on an,article such as a ski wear or a sports b réﬁﬁ}t§ﬁ52%3

pr ot ectii on agai nst entrance of rain, sleet or snow, and a nethod 5 of -
manufa€t uri ng such a water-resistance slide fastener. Slide fasteners for
use on outer garnents and ot her article% designed for outdoor activities do
not require a high degree of resistance agai nst penetration 10 of water.
There has been a demand for such water-resistant slide fasteners that are
relatively sinple in construction, can be mass-produced, and are

i nexpensi ve to manufacture. One know water-resistant slide fastener is 15
manuf actured, as disclosed in U S. Patent No. 3,501,816, by affixing a row
of coupling el eyENER-RESESBANTSILESE FESTENER QW METHOD OFdMANYFA0BURINGA
sealing material on the elenents and the stringer tape - 2- wth a
coating device. This conventional nelHRHEAME di sadvantageous in that the
manuf act uri ng process i s conpl éx, needs to be inplenmented by a | arge-scal e
apparatus, and fails to achieve satisfactory product 5 gquality and cost
as products tend to be defective due

. _ ' The present invention relates to a water-resistant
slide fastener for use for example on an article such
AN as a ski wear or a sports bag requiriﬁg protectién
| against entraﬁce of rain, sleet or snow, and a method
5 of manufacturing such a water-resistance slide
fastener. .

Slide fasteners for use on outer garments and
other articles designed for outdoor activities do not
require a high degree of resistance against penetration

10 of water. There has been 'a demand for such
water-resistant slide fasteners that are relatively
simple in construction, can be mass-produced, and are
inexpensive to manufacture.

One know water-resistant slide fastener is

y

15 manufactured, as disclosed in U.S. Patent No.

3,501,816, by affixing a row of coupling elements to a
slide fastener stringer tape, and the coating a sealing

material on the elements and the stringer tape



to uneven coating of the sealing material. The slide fasteners - -

- mangfactured by the prior process have the danger of fornming a gap between

yaﬁEyMMen the stringer tape is subjected to a |arge transverse .pull. ;Q;
It bel i eved possi bl e by nmeans of the present invention to provide ai

“water-resi,stant slide fastener which is of relatively sinple construction,
Is less costly to manufacture, and ensires a satisfactory water- resistant
capability even when a large lateral pull is 15 i mposed on the slide -

fastener. It Lritﬁ“%t Q?ét?ﬁ%i&f Possib £ FEANSAH tHhenRuyesgnt invention
of nmanuf ac

to provide a netho uring durabl e watér-resistant STide

fasteners thrgughadast _é@ugrgee&@a@rﬂlwnima&mﬁ%}g o snewl y devi sed
apparatus. 20 ccording to a first aspect of the present '

i nvention, theomplexprneededta batExpIasstantoysld dexfasisendre conpri si ng:
(a) a pair of water-resistant transversely stretchable stringer tapes

havi ng rei nf orppdratng, nakd efigel ora i aels, eve sgadtitsfesdbory Brodu2s . pair of
- rows of coupling_elements nmounted on said reinforced margi nal edge

- portionsd resfietivE gndag@sengaRRARCcEs tienhde dehdefgstdse due

| ongi t udi nal ggane whi ch bj sects_the slide fastener, at a_central axis

thereof and i §°pBRPERRI COURBIEE Pt N QAP RATETGR i-he THE Sdif&st ener,

S e ehSBRORS R AL AL Y AT RS Y 18

danger of formirg a gap between seals when the stringer

tape is subjected to a large transverse pull. : : N/

10 - It is belieﬁed possible by means of the present
invention to provide a water-resistant slide fastenrer
‘which is of relatively simple construction, is less
costly to manufacture, and ensures a satisfactory water-
resistant capability even when a large lateral pull is
15 imposed on the slide fastener.

It is further believed possible by means of the

o
o]
=

present invention to rrovide a metho manufacturing

durable water-resistant slide fasterners through a simple
process and without employing any :swly devised apraratus.

20 Accordins to a first aspect of the present

ot
n
}-_I
l de
o
o

invention, there is prrovided a water-resistan

transversely stratchable stringer tapes having
reinforéed mérginal adge portions, respectively; (b) a

25 pair of rows of courling elements mounted on said
reinforced margiral edge portions, resvectively, and
engageable with each other across a longitudinal plane which bisects the

slide fastener at a central axis thereof and is perpendicular to the

general plane of the sli e fastener, said

)



eddes projecting toward each other beyond said | ongitudi nal plane when said
rows of coupling elenments are out of nmutual engagenment; and (c) each of =
said¥einforced margi nal edge portions including 5  an elastically QEED
defoﬂggble core tape. According to a second aspect of the present

i nvention, there is provided a nethod of Fwnufacturinga water-resistant
slide fastener, conprising the steps of: (a) attaching a pair of rows of
coupling el enents engageable with each other across-: 10 . a | ongitudi nal

pl ane whi ch bi setnforesk marginel feslgpernsticns havient 2 Mlainxdfscenfapetingand is

per pendi cul ar tqQ the general plane of the slide fastener, and a pair of

el astical |y dePB?GPaBFRIeCEIE FAHATY eaeha0ier DRyndetadr - Yamei kidine! Platsver sel y
stretchabl e strjnger.tapes, .respectivel in transversely spaced

el at i onhi p 1 B PEL0 BRI O PG ST SlfLenBrEL SRS g or
tapes, |eavingafqRayiedth Sisd N3k AIEPULLPIE loeSaltiald 1RORIhEPES,
respectively; (b) folding back sald nmarginal edge “portions over sard core
tapes, respect adedlMst HaQVy HePgrmdbPidoreftapenf ronting edges projecting
beyond sai d | ongitudi nal plané when said rows of coupling elenents 20 are
-*out of engagenent; amitcoedingobdliangechalidagpettiafathe dges=peridvensiong sai d core
t apes, respectively. The invention will be described byway of exanple w.th
Jeference to theezgcéomyanidedga dredbwchg$, manh€amiuning keateetcasintas refer to
li ke parts unless stated otherw se and wherein: - - 4 - Figure 1 is a
fragnentary pl 8hidp Esptene®: RaTRIisisithe Aters|afdela)asttesbineatraiyi ng t he

pr esent inventipn; . :
: i\_/ of rows of coupling elements engageable with each other across

10 a longitudinal plane which bisects the slide fastener at a central
axis thereof and is perpendicular to the general plane of the
slide_Fastener, and.a pair of elastically deformable core tapes
to a pair of water-resistant transversely stretchable stringer
tapes, respectively, in transversely spaced relationship from.

15 confronting longitudinal edges of said stringer tapes, ieaving
a pair of marginal edge portions of said stringer_tapes, respectively;
(b) folding back said marginal edge portions over said core tapes,‘
respectively, providing a pair of confronting edges projecting

K\,/ beyond said longitudinal plane when said rows of coupling elements

20 are out of engagement; and (c) bonding said marginal edge portions

1 4]

to said core tapes, respectively.
The invention will be described byuway of example with
reference to the accompanying drawings, wherein like references

refer to like parts unless stated otherwise and wherein;-



'Flgure 2 is a cross-sectional view taken along line Il - Il of Figure 1; 5
-Fi gu 3 is a.transverse cross-sectional viewillustrative of the manner in
whi4h h fol ded tape edge is bonded to -a stringer tape, Figure 4 is a .7
erse cross-sectional view of the water-resistant slide fastener Qf,
‘Figufre 1, show ng di sengaged 10 rows ®f- coupling el enents; Figure 515 a
transverse cross-sectional view of one stringer of a water-resistant slide
fast ener according tP t he another dlﬁE?t of, th§“£ gpt |nvég ion; and
Figures 6A to 6C are ’t‘-’r”éﬁsbé?s% CRIETRRY, PR AILeYiQ SHOW 11y
progressive st f g rs ant slide fastener of
Sgriesgﬁ?teneg nB ttjteh?fg@etn@ v%ﬁf:ﬁ:tn

Figure 1. The I Rvent I°s "partrcul ar. ““udeful when enbodied in a
wat er-resistant sli dﬁld’lu’ilétfrigra %Bgé-%lef:vld#«%l\Q@até‘éiehyalbhg ripkerence
nuneral 10 in Fi gures and he water-resistant slide

fastener 10 canpfiggeSigqure-1;® - a pair of fastener stringers 11, 12 conposed
of a pair of stringer tapes 13, 14 supporting on their confrontlng
longi tudi sBal edges aFjpire Dfisravwzandvenret iarab$ysectidred deupllilegteitément s 15,
16, respectively, sewn by sewing stitches 17, 18 penetrating a pair of
el ongat e rei nfofr Biengaurrein icp@ Exkdeddiang ‘tqﬁeoaigl"flot"q’ﬁd Keld é&ﬂ"}ge&m | ed
coupllng el enents 15, 16. :
tape;
'Figure 4 is a transverse cross-sectional view of the
water-resistant slide fastener of Figure 1, showing disengaged
10 rows of coupling elements;
Figure 5 is a transverse cross-sectional view of one
stringer of a water-resistant slide fastener according to the
another embadiment of the present invention; and
Figures 6A to BC are transverse cross-sectional view
15  showing progressive steps of manufacturing the water-resistant
slide fastener of Figure 1.
The present invention is-barticularly useful when embodied
in a water-resistant slide fastener generally designated by

the reference numeral 10 in Figures 1 and 2. .. . U

20 The water-resistant slide fastenmer 10 comprises



As-shown in Figure 2, each of the stringer tapes 13, 14 conprises a
foundation tape 21 woven with 10 elastic weft threads or knitted so that
it isstransversely stretchable. The foundation tape 21 is coated on at /.
reasn?gne surface thereof with a soft sealing |layer 22 of synthetic rub_éﬁ
or soft synthetic resin. Therefore, the stringer tapes 13, 14 are 15

| aterally stretchable and resistant to passage of water therethrough. The
pair of stringer tapes 13, 14 includes a pair_of reinforced |ongitudinal
mar gi nal edge portions 23, 24, respectively, each conposed of a narginal

tape edge portiog gaifoberghoAlie S8 Giacl HAY! O ingdied ol 0GR AP,

as illustrated in Frguré 3, W al1 ng layer ut'si de.

resilient core tgpesgfih§esarapéshnes, bef VRgIpd M dp e d HEEgichRlf red@eng
portion 25 and the mmjor-portion of the stringer tape. The core tape 26 is
made of syntheti toR§itudbeal cedggantdepair relsirowsA dfolhdd cadlyi roiledf t he
foundation tape 21 is coextensive with the reinforced margi nal edge portion
25 and i s bondedcesplhegcelemenps 15, 16 -respegtivelyghSswie byr sgwing

t her nopl asti c filgkgnot shown) pl aced between the foundation tape's margin

927 and thHe coSe BEHECDBSahlr 1R RLIREFAHAE 2nRRLH && ®ONIARe 1 ei nf or ced
marginal edge POLLLQRS, 23ng2dofls 1Y, 46 BANIRd RS trbugh? e i cker than
® _ - _
' ~helically coiled coupling elements 15, 16. .
As.shown in Figure 2, each of the stringer tapes
.13, 14 comprises a foundation tape 21 woven with
jo elastic wefﬁ threads or knitted so that_it is
transversely stretchable. The foundation tape 21 is
coated on at leasﬁ-one surface thereof with a soft
sealing layer 22 of synthetic rubber or soft synthetic
resin. -Therefore, the stringer tapes 13, 14 are
15 laterally stretchable and resistan; to passage of water
therethrough. iie pair of stringer tapes 13; 14 includes
a pair of reinforced longitudinal marginal edge
U _ portions 23, 24, respectively, each composed of a
marginal tape edge portion 25 folded on the major
20 portion of the.Stringer tape, as illustrated in Figure
. 3, with the sealing layer 22 disposed ouﬁside. A
resilient core tape 26 is sandwiched between the folded
marginal edge portion 25 and the major portion of the
stringer tape. The core tape 26 is made of synthetic
25 rubber or synthetic resin. A folded margin 27 of the
.foundation tape 21 is coextehsive with the reinforced

marginal edge portion 25 and is bonded to the core tape



stringer tapes 13, 14 and support the rows of coupling elenents 15, 16
respectively on the sealing-layer side of the respective stringer tape 13,
14. Me reinforced margi nal edge portions 23, 24 have confronting edges. 10
28, that will be elastically defornmed on abutnent agai nst each other *"
whenthe rows of coupling elements 15, 16 are interengaged as shown in hd
Figure 2. In Figures 2 and 4, each of the coupling elenents 15, 16
conprises an upper leg 29, a lower |leg 15 30 spaced fromthe upper leg 29,
and a coupling head 31 extendi ng between=t®e-upper and | ower |egs 29, 30.

The reinforcenent_ core 19, 20 s disposed between . he ypper and | ower |egs
29, 30 in transAh Y PR FANSEIVE A5 6n e RRlasHc ﬁdgﬁ‘eé&°§lr"hﬁﬁ)

coupl i ng el enent ' ar ' he .stringer. _tap
respectively,\Mé%%%ﬂ%%ﬁﬁﬁg¥ﬁ{gﬁgpgghﬁgfgg %rgggﬁysaggfﬁgg ?2e;§§r%ﬁ§er
tapes 13, 14. Theaewdie J¢ P suked 1A W fdal bR bReds@kedouhe | ocked
stitches fornmed by two needl es and one | ooper (described bel ow) and passing
25 through the renforashmargioads etige Zortiloasr @3pecdi w€ thpor portions
of the stringer tapes 13, 14, and the core tapes 26, 26, but not the

‘mar gi nal tapes edifringan Jeees LI3n gédr @irQuItdicher thanf heegderlr gfnthe. -

7 - \Wen the opposed rows of c li,ng elements 15, 16 are interengaged, as
shown in Figure szt,nt'}‘?@rc&.‘?[ﬂ‘?%ggﬁe&gsa?ﬂ sypport the rows of coup ing

elements 15, 16'respeCtively-on'ﬁhe-sealing4layer side
of the respective stringer tape 13, 14. The reinforced
marginal edge portions 23, 24 have éonfronﬁing edges

10 28, 28 that will be elastically'éeformed on abutment
against each other when the rows of coupling eleménts
15, 16 are interengaged as shown. in Figure 2.

- In Figures 2 and 4, each of the coupling

elements 15, 16 comprises an uppef leg 29, a lbwer leg

15 30 spaced from the upper leg 29, aqd-a coupling head 31
extending between the upper and lower legs 29, 30. The
reinforcement core 19, 20 is disposed between the upper
and lower legs 29, 30 in transversely spaced relation \.)

" to the coupling head 31. The coupling elements 15, l§

20 are mounted on the stringer tapes 13, 14, respectively,
with the lower legs 30 held directly against the
stringer tapes 13, 14. The sewing stitches 17, lSlare
iﬁ the form of double locked stitches formed by two
needles and one looper'(described below) and passing

25 through the reinforcement cores 19, 20, the respective
ma jor portions of the.stringer tapes 13, 14, and the
core tapes 26, 26, but not the marginal tape édge portion 25,

in particular not the folded margin 27.



are |located past each other across a |ongitudinal plane 32 which bisects
~the slide fastener at a central axis thereof (the central 5 axis b
normet to the:plane of Fig. 2 and m d-way up each coupling head 31 in L
2) . Thi;s longitudinal plane 32 is perpendjcular to the general plane o
slide fastener, which is the plane of FTdZ'l. (Fig. 4 shows the plane 32
twi ce because stringers 11 and 12 are separated). Wen the rows of coupling

10 elenents 15, 16 are di.sengaged, as dl trated in _Figu 4 the
confronting edges 28_,@'53 1:o_ or sf’qgfrrfoﬁﬁeorfl ééu%ééﬁgf?eﬁ%qﬁiiegsi FEntially
fllush with theﬁ%gﬁéd&?r‘%@d%%’ i@%ié&%??%ﬂﬁ\ée&ﬁpl hBidY §F! showard .each

ot her ‘-beyond the central vertical axi e stringers tapes 11, 12 are
wat er - r esi st anhreddatdtel daut edtdSS56ER Sfrdeat£Nofditida%lr fldheVdd @hich

t her et hrough, and the confronting edges 28, 28 are pressed agai nst each

ot her when t hebismass dfhecslijpki Napteheanehtas cadtral 6axdsethareef dhgagedtrdlher eby
preventing water such as rain water from passing through a seam|ike joint
33 bet weenSt heaxignbeina herpaddeeshoPlang of Gnced andenit-panigoreachpes 20 11,
12 are transversely stretchable“.agé | ateral force tending_to pull the
stringer tapesCaUPli1® headrY {7 fiBorfd -andtAetorpitsindt RAearfyis aken up by
the stringer tapes 11, ;12 and is not .directly. inpgsed _on the coupling
cloments 15, 18PeRRIAER 1r 81° BRETBAUHITR S e REHLE 1855 T8T riliabd on the
reinforced margl RAL ZRne GABEPYILI@ES. Z3shdf B pELILSH ALY dlkalaCt e
from becom ng posltlonaFIy unst abl e under such IaFera orce. Accordingly,
t_pke-/conf-r onti gt aAgess 28,and012 @RI dbphtatEdY . PRSS @ 2GRS coupling -

the

10 elements 15, iE are disengaged, as illustrated in Figure 4, the
confronting edges 28, 28 of the stringer tapes 13, 14 lie substantially
flush with the coupling Eeads 31, 31 respectively, and prdject

- toward each other beyond the central vertical axis 32.
| The stringers tapes 11, 12 are water-resistant against
15 passage of water such as rain water therethrough, and the Eonfronting
- edges 28, 28 are pressed against each other when fhe rows -of
coupling elements 15, 16 aré interengaged, thereby preventing water
such as rain water from passing through  a seam-like joint 33
i\,/ between the confrbnting edges 28, 28, Since the stringer tapes

20 11, 12 are transversely stretchable, any lateral force tending
to pull the stringer tapes 11, 12 apart from one another is -

c substantially taken up by the stringer tapes 11, 12 and is not
directly imposed on the coupling elements 15, 16. Furthermore,
the coupling-élements 15, 16 mounted on the reinforced marginal

= 25 edge portions 23, 24 are effectively protected from becoming

positionally unstable under such lateral force. Accordingly,

the confronting edges 28, 28 remain firmly pressed against



ore,

fastener stringer .35 10

. ensuring good water-resistant capability. The water-resistant
de{j Ast ener

10 is relatively sinple in construction and has

¢a tially the same appearance as that of ordinary slide fasteners. 5

[ it can be used on articles such as garnments, bags and other g
personal itens. Figure 5 shows a slide fastener stringer 35 constructed -
accordi ng to anot her enbodi nent of the present

i nvention. The slide

conpri ses a watergresistant stringer tape 36

conposed of a woven or knitted foundation tape 38 with a sealing |ayer 39.

The stringer t
f-olded-marginaf}ﬁ;‘3

a | s gl
fofp ol ® Sl Ol oo Wil

redde tRat! k:agaﬁ@mayl.udi ng a
core tape 42 sandw ched 15

between the najfhe RAHd Ny &didtamtsidligRy faapendd and isheelatdedlyar gi nal

edge portion 41,

the knitted core tape 42 having a plurality of parallel

| ongi t udi nal i ngiMiple el mrametsrutdioh rand dfasheubsdiant iedilve $heospmeng
el ements 37 is nmounted on the reinforced 20 nmar gi nal edge portion 40. Each
of the coupli naepeswance 3¥s cthah iafePrrdinaiyeslide fastenedfer | eg 46, and
a coupling head 46, the upper leq 45 having a.regess 38, The coupling

e tp i5)es

elements 37 s Beereferenelt 53R

25 received in the recess .38 in the upp :
r ei nf-or ci ng corkA%dH R Fﬁﬁﬂﬁft?ﬁ%ﬁﬁﬂ#% f¥éd

‘threads 49

10

15

20

25

SR e
e céﬁb[i

Figure 5 shows a slide fa

constructed according to another

present invention. The slide fastener stringer 35

OBy 2 BREFPRPEads 49

eg 45 and extending through a

ng el ement 37. The sew ng
stener stringer 35

embodiment of the

comprises a water-resistant stringer tape 36 composed

of a woven or knitted foundation

tape 38 with a sealing

layer 39. The stringer tape 36 has a reinforced

marginal edge portion 40 including a folded marginal

edge portion 41 with aRnitted core tape 42 sandwiched

between the major portion of the

the folded marginal edge portion

striger tape 36 and

41, the knitted core

tape 42 having a plurality'of parallel longitudinal

‘interwale grooves 43. A row of helically coiled

coupling elements 37 is mounted on the reinforced

marginal edge portion 40. Each of the coupling

elements 37 comprises an upper leg 45, a lower leg 4§,

and a coupling head 46, the upper leg 45 having a

recess 38. The coupling elements 37 is sewn to the

reinforced marginal edée'40 by sewing threads 49

received in the recess 38 in the

upper leg 45 and

extending through a reinforcing core 50 disposed

through the coupling element 37.

The sewing threads 49

=



al so penetrate the stringer tape 36 and the knitted core tape 42 where they
are received in some of the interwal e grooves 43. The reinforced marginal -
edge portion 40 has an edge 44 projecting transversely beyond a @:
| ongi{ udi nal pl ane 51 which corresponds 5 to the |ongitudinal plane 32=
of Figs. 2 and 4. According to the enbod ment shown in Figure 5, the
coupling elenent 37 is retained on the stringer tape 36 nore firmy and

stably since the sewing threads 49 have portigns received in the recess 48
in the upper | 04%9"!?583‘{%&“? r?t%E’rr\W&Feta@Fog‘%/@g}%\e 'i'?ﬁteg Core taPR et hod  of
manuf act uri ng e water-resistant sli S . h i igares 1 to 4
is described aﬁs?f”SH%\?é?Y' A eonne %dohrq\%o&% C\tflegﬁé; ég‘g%fia?%h%ﬁ%e "Ajig for

hol di ng slide f@&&ﬂ%:@&*ﬂ&f&%&ée@é'p%ﬁ% R0 HRUR isBe QluepREeLiHy, 16 to

stringer tapes 13, 14 conpri ses ~a lower plate 55 and an upper "plate 56
pl aced over therdngy&isel) ¥efoRPa ForRRtlidiPhl |NARSI GHichSébrir8spdiddi ng | ooper

t hreads (not shown) is disposed below the |lower plate 55, and two pairs of
needl es 5% 60tantde Abngbididicsl gladd 33 ofeBide Phangads Aocdirdihgpwn) trer e
di sposed above the upper plate 56. The |ower plate 20 55 .has a pair of
% ransversel y sgrbodimeptoghawe BBFigsre dbedhedcmbbing ehrmenbobeis Brairkg
respectively, and a pair of needle holes 65, 66 conmunicating with the -
J0 - grooves 63 tBe Atrivagietinsy &f OrT I Tippénd pitably SENFSNE JPRERT of
ransver sel ' ' es 4B i
transversely SB%‘%ggs qtrgol%\\/v%spgrl’iogg rgggiu%dp&: -rthe recess 48 in the upper
7 leg 45 and the interwale grooves 43.
10 A method of manufacturing the water-resistant slide fastener
10 shown in Figures 1 to 4 is described as follows in connection
with Figures B6A through BC.
A.jig' for holding slide fastener components while sewing
coupling.elemEnts 15, 16. to stringer tapes 13, 14 comprises
1S a lower plate 55 and an upper plate 586 plaéed over the lower
plate 55. A pair of loopers 57, 58 for gquiding looper threads
- (not shown) is disposed below the lower plate 55, and two pairs
of needles 58, 60 and 61, 62 for guiding needle threads (not
Y, shown) are disposéd above the upper plate 56. The lower plate
20 55 has a pair of transVersely'spaced grooves 63, 64 located above

the loopers 57, 58 respectively,_and'a pair of needle holes 65, 66

€ ':communicating with the



of* needl e holes 69, 70 conmunicating respectively with the grooves 63, 64.
airs of needles 59, 60 and 5 61, 62 are vertically aligned with the
ol es 69, 70,. Tespectively. The | ower plate 55 has on.its, upper
surf\ate/ a central ridge 71 positioned internediate the grooves 63, 64 aqgé
hel d &@gai nst a | ower surface of the upper plate 56. The grooves 63, 64 I'n
10 the lower plate 55 are a little closer than the grooves 67, 68 in the
upper plate 56 to the central ridge 71. _I ggoperation, as shown in Figure
6A, the rows of coupling elenments 15, 16 with the reinforcing cores 19

+nserted therei pgrycred FIQSHA ," eeRPRictiCeYyi. N"ThBeupper Jp2aYES563had4ain the

| ower plate 55. The stringer tapes 13, 14 are sandw ched between the upper
and | ower pl at epadk, B6 twiansvelrsedgalspagedageoevad 62| d68napdnaapaimith the
1 ower plate 55 and confronting edges of the tapes 13, 14 being held agai nst
the ridge 20 71.0fTmeeddec odgss 636 IPeccrmmunicatingpsespectivehytwktlyrooves
.67, 68, respectively. Since the grooves 63, 64 are closer than the grooves
67,. 68 to the ritdife IFPOVESe 630uSidi-ng TORcRBAES 25, needhed $Becabldandightly

more closely thay thg %9%3v%%Qi%aiﬁggglagﬁgékﬁggg7%RET§§?$§§e§8¥§%L 13, 14

el ements 15, 316 “arfd thé core tapes ar

_'PKéunnU?bi;e? dquL%a§aée%dy%h&tch@%eW&bbsrtBfaEQUQEiHQSGEEHEEQSuééer153
S surface a central ridge 71 positioned intermediate
the grooves 63, 64 and held.againsf a lower
surfacelbf the upper plate 56. The grooves 63, 64 in
10 the iower plate 55 are a little closer than the grooves
67, 68 in the upper plate 56 to the central ridge 71.
In operation, as shown in Figuré 6A, the rows of
coupling elements 15, 16 Qith‘the_reinforcing cores 19
-inserted therein are disposed :espectively in the
15 grooves 63, 64 in the lower plat;'ss. The stringer
tapes 13, 14 are‘sandwiched between the upper and lower
plates 55, 56 with the sealing layers 22 held in
contact with the lower plate 55 and confronting edges
of the tapes 13, 14 béiqg held against the ridge
20 71. The core tapes 26 are received respeétivélf.in ﬁhe
grooves 67, 68, respectively. Since the grooves 63, 64
are closer than the grooves 67, 68 to the ridge 71, the
coupling elements 15, 16 are located slightly more
closely than the core tapes 26 to the ridge 71. The
25 coupling elements 15, 16 and the core tapes 26 are sewn
to the stringer tapes 13, 14 by unnumbered double

locked stitches while the coupling eiements 15, 16, the



direction nornmal to the sheet of the drawings. The coupling el enent

16 are now seeurely nounted on the sealing |layer 22, while the core

26 arg, securely nounted on the foundation tapes 21, |eaving the marginal -
edge portions 25, 25 of the stringer tapes 13, 14 one on each side of the
ridge 71. Then the margi nal edge portions 25 of the 10 stringer tapes 13,
.14 are fol ded.back around edges of the regpestive:core tapes 26 over the

| atter as shown in Figure 6B. The folded margi nal edge portions 25 and the
core tapes 26 arc®rsorrdpest @6eaehdother sbyiagendhapesel3prlioanedbeind an
adhesive film sandw ched 15 and fused therebetween with heat and pressure..
The bonded mar gifi®sl 24888 B8r 8 8hgegtienosermats tor the delieedof nthee core

t apes 26 by thed%emhn thrgﬁds 17, .18 exiend,.thﬁs preventing water from
finding its way TRAMSHYR ¢ hdDE FPRELENF apLements 145 116 e sRR% 20 -

. As iR Fi B .of th d
ohieh the mar g Sa¥Rzely hlheed Con: Phe CHPERLRY 1UVRF 4L, ARITe Gl oot 1 y

_beyond the cent garedthped’228f apa9a oL e, GO | ng 25
“edges 28 of ?he sf?inggs'tapeg'13,g§ﬁ?%%%j%%?§ %@d%@ %%%Q%entfgﬁﬂg&is 32.

The nethod of nmtkpeg ohe DeheingeshétMaigbhalleedge portions 25, 25 of

Q .

cote tapes 26, and the stringer tapes 13, 14 are being fed along in a
(22

the stringer tapes 13, 14 one on each side of the ridge'

71.

~ Then the marginal edge portions 25 of the

10 stringer tapes 13, 14 are folded-back around edges of
the respective-core ﬁapes 26 over the latter aé shown
in Figure 6B. The folded marginal edge portions 25 and

. the core tapes 26 are bondéd to each other by an

adhesive, or joined with an adhesive film sandwiched

-15 and fused therebetween with heat and pressure.  The
bonded marginal edge poréions 25 clﬁse apértu:es
defined in the core tapes 26 By the sewing threads 17,
18 extend, thus prevepting water from finding its way
through the stringer tapes 13, 14 through such -

20 apertures. '

As shown in Figure 6B, the edges of the core
tapes 26 around which the marginal edge portions 25 are
foldéd back are positioned siightly beyond the central
axis 32 of engagement. Therefore, the confronting

25 edges 28 of the stringer tapes 13, 14 project beyond

the central axis 32.

The method of making the water-resistant slide



- .12 - fastener 10 is'prinarily conposed of three relatively sinple steps,
i.e. the step of securing the coupling elenments to the stringer tapes, the

t he

st ep 9‘ fol di ng back the margi nal edge portions of the stringer tapes, apd
§%§a(ﬁ bondi ng the fol ded margi nal edge portions. Therefore, the

wat ers¢'esi stant slide fastener 10 can egsily be manufactured highly
efficiently and i néxpensively. The water-resistant slide fastener 10 thus
manuf actured through the sinple 10 processzis stable and durable.in use.

Al t hough various m nor nodifications my be suggested by those versed in
the art, it shofhdtemennierts optihsial lyeconsdsdéd efrbtibeaiddlidativelyscope of
t he patent warranted hereon, all such enbodi nents as 15 reasonably and
properly come wEimbhet Atepdopt.of the sstepcef i senuming Xhe@couplingl3 -

CLAI M5: - 1.

A water-resistant slide fastener conprising: (a) a pair of

wat er - r esi st ant *¢PARRBERr 8| Fhe PRELREDT “AR9% ndeh® (AR HaANF L nf or ced
mar gi nal - edge pﬁéékogﬁ?eéggﬁfééiggééé Portions of the)st:iiidr Yaged's Of

coupling el enen
-and the step of bonding the folded marginal edge -

5

10

15

20

25.

S nou

portions. Therefore, the water-resistant slide
fastener 10 can easily be manufactured highly '

efficiently and inexpensively. The water-resistant

' slide fastener 10 thus manufactured through the simple

process is stable and durable in use.

Although various minor modifications may be
suggested by those versed in the art, it should be
understood that we wish to embody within the Ecope of.
the patent warranted hereon, all such embbdihénts as
:easonably_ana propérly come within the scope of

this specification.

23



rei'nforced margi nal edge portions, respectively, and engageable with each
ot her across a |longitudinal plane which bisects the slide fastener at a
central axis thereof and is perpendicular to the general plane of the.
fasteger, said reinforced marginal 10 -erpe portions having a pair o
confronting edges projecting toward each other beyond said |ongitudin
pl ane when said rows of coupling elenents are out of nutual engagenent; and
(c) each of sail8AENMG:nf orced margi nal edge portions including an elastically
def ormabl e core tape. 15 2. A wat er-resistant slide fastener

according to cl a| m 1, each of said stringer tapes conprising a foundation
tape and a sof t'-seal rqn‘batleay%ﬁﬂéﬁ"ﬁnél%dﬁr 2RLENYT comRTdsiPAindat i on tape, each

of said reinforced i_nal ortions h v]{n afo de ta dge portion
with said soft seali g IPafa 8? “E@S&feab?%ﬂ“% ragﬁ"ersg §%§"$‘ geal ing | ayer
di sposed OUt Si drs RCk &AL ARG ROHASANALLERT B! ,\_s\&et@oﬁé' Qeépgc@m&ape

edge portion and a ajor portio one nger tapes

wat er - resi stant sl i denf aspenenr acmarsh egu;thnglévllemé.%s sﬁéurﬁieé%t sageal i ng

| ayer -bei ng made of. synthetic rubber. - A water-resistant slide
f ast ener accor diebigfdroed Imairgirl afgedpmﬁbnseabspﬁgti\aﬂ@t dai aspagestaeof soft
- 14 - synthetic resin. 5. A water-resistant slide fastener according to
cl aim2, 3 or 4ithreekbdithgr sowpss at engdtiediset rlang ubachl btlSWStSOf:hECOUpl ing.

‘el ement s respecti velfy to the
. slide fastener at a central axis thereof and is perpendicular

K\J/ to the general plane of the slide fastener, said reinforced marginal
' 10 edge portions having a pair of confronting edges projecting toward
éach dther beyond said longitudinal plane when said rows of coupling
eiements are out bf mutual engagement; and
(c) each of said reinforced marginal edge portions including
an eléstica;ly deformable core tape.
15 2.- A water-reéistant_slide fasﬁenér éccﬁrding to ciaim 1,
each of éaid_stringér tapes comprising a foundation tape and
a sdft sealing layer on one surface of said foundationftape,
each of said reinforced marginal edge portions having a folded
o/ tape edgé portion with said soft sealing layer disposed outside,
20 said soft sealing layer disposed outside, éaid core tape'being
sandwiched between said folded tape edge portion and a major |

portion of one of said stringer tapes.

.

3. A water-resistant slide fastener according to claim 2,
said soft sealing layer being made of synthetic rubber.
25 4. . A water-resistant slide fastener according to claim 2,

said soft sealing layer being made of soft

\

AW



5 rei nforced margi nal edge portions, said sew ng having portions
penetrating said core tapes and covered by said fol ded tape edge portions.
6. A water-resistant slide fastener according to claimb5, each of said cgre
tapl ng made of a 10 knitted fabric having interwal e grooves, s@d
portﬁ&p of said sewing threads being received in said interwal e grooves.

7. AMvater-resistant slide fastener according to any preceding claimthe
confronting edge of each said 15 -rednforced nmargi nal edge portion |ying
flush with said coupling heads of a respective one of said coupling el enent
rows. 8. A wakehthesistaskialide fastener according to any one of clains |
to 7,. said core tape being made of 20 synt heti c rubber

wat er -resi stant slife fAasweher-nesbslprng %b‘%ﬁyf%ﬁEe%ﬁrc¥%ﬁ%%iﬁpﬁCFQ' sai d
core tape being _made of-_synthetic re te eS|stant sllde

f ast ener accor @ladm28, 5 OF o4 an§n6ﬁ836?80§9Wﬁ%gm@? %&Ss%. e $35E bei ng
knitted. 11. A netho nufac urin [k tanty | de fastener,
conpri si ng ther'é’f”"ec'?pggtl Fou ing|g emfﬁ? aF%g% nbsgi%a€$ érovvs of coupling
-eIenentsgengage%ghgoybeg ﬁ%%glﬂgﬁeédggrBéﬁtﬁohgngééﬂg'Q@&lﬂ%@@@VﬂﬂéCh

-_blsects

portions penetratlng_sald core tapes and covered by
said folded.tape edge portions.
6. A water-resistant slide fastener_accdrdipg to
claim 5, each of said core tapes being made or a
10 knitted fabric having intefwale grooves, said'portions
of said sewing threads being received in said interwale
grooves. |
7. A water-resistant slidé fastener accdrding to
any preceding claim thé confronting edge of eachlsaid
15 " reinforced margin;l edge poftion lying flush:with_sgid
coupiing heads df a respecti#e one of said coupling

element rows.

8. A water-resistant slide fastener according to w

any one of claims 1 to 7, said core tape being made of
20 synthetic rubber. |
9. A water-resistant slide fastener according to
any one of claims 1 to 7, said core_tape being made of
synthetic resin.
10. A water-resistant slide fastener according
25 to any one of claims 1 to 7, said core tape being knitted.
11. A method of manufacturing a water-resistant

slide fastener, comprising the steps of:

TR O LA
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slide fastener at a central axis thereof and is perpendicular to the
general plane of the slide fastener, and a pair of elastically 5

def ormabl e core tapes to a pair of wat er - r esi st ant transversely stregGh
strirger tapes, respectively, in transvergely spaced rel ati onship from

confronting |ongitudinal edges of said st Ihger tapes,

| eavi ng a pai r—of

mar gi nal edge portions of said stringer tapes, respectively; 10

respectively, providin nfron

ore ta

(b) Tolding back sai daoggolngeddsROLE oM P8l pPolleFOLS

central axis (g3&h &Qﬁnoéﬁérdaé% Qfloﬁeiaabirﬁ},q Bi&l&eml%haé&e%é tg.fecore

engagenment; and (c) bonding said marginal edge portions to sai

tapes, respectsdieleyfastdner at #\cBREMRQ02,ACCHGELBY 48 d Bk
coupling el enents and said core tapes being sewn to sai

i

e},@,mua_gbd rows of
stringer tapes.

13. A vat eto Itbsigenardl plardeof asibesikide stdastnat,i atd y psrdes elbdgdaviy h

reference to and as illustrated in Flgures 1 to 4 nodified 20 as in
Fi gures of3 t hedefeewaidansanegtaneanin@gspairof wateprngaishant dgiasswrses) | de _
fastener substantially as described with reference to and as illustrated in
“Flgures 1 to 4°'F58FHA%EE HSLNIPTFFERRCe Jaesaﬁcwelecéan'ﬁean?gebw SRBFRS .

A met hod of man fgctu
jsubstantially o

f ast eper

Srhia 200 B Phak She R0t tyAtan] " addts) P epid cataingert ne

acconpanyi ng d{a%\é’lspgﬂ.%avmg a pair of marginal edge portions of said stringer

z tapes, respectively;

o/

10 (b) folding back said marginal edge portions over said

core tapes,-;espectively, providing a pair of confronting edges

projecting beyond said central axis (32) when said rows of'coupling

elements are out of engagement; and

(c) bonding said marginal edge portions to said core

15 tapes, respectively.

12. - A method according to claim 11, said rows of coupling

elements and said core tapes being sewn to said stringer tapes;

13, - A water-resistant slide fastener substantially as described

g\’; with reference to and as illustrated in FIgures 1 to 4 modified

20 as in Figures of the accompanying drawings.

A
| e

15

15.

14, A water resistant slide fastener substantially as described -

with reference to and as illustrated in FIgures 1 to 4 modified

as in Figure 5 of the accompanying drawings.

“15, A method of manufacturing a water-resistant slide fastener

25 substantially as described with reference to and as illustrated

in the accompanying dramings{
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