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2158.5 06 FLUI D-TI GHT SLI DE FASTENERS This invention relates to slide
fasteners, nore particularly to fluid-tight slide fasteners foraz ﬂ%géjﬂﬁl _
wearﬁg;sports bags and other articles which require sealing agalnst rain, °
snow, wi nd or dust. Gas or liquid-tight slide fasteners are known, a
typi cal exanple of which conprises a pair ofi fastener stringers and sealing
strips applied to the respective stringers at |east over one surface
thereof, the sealing strip being fornmed fromrubber, plastics filmor other
10 elastoneric material. The sealing strips are |aid over the respective
stringers with their confronting edges slightly projecting beyond the
central axis of symetry defined by two coupling elenent rows i-n engagenent
or beyond the exuUI@UTIGHT GLIDEe AASTENBRS nal edges of the 15  stringer
tapes al ong which the coupling elenments are nmounted. When the slide
fastener is closed, the confronting edges of the sealing strips are brought
deformably into abutting engagenent with each other to produce a tight sea
t her eal ong, wi thitshd nowensiiiony £20 a tedserfentssl icken dad @ S IRA&] y from
external view -However, when severe transverse pull or stresses are applied

to such known gardd dudsirdiert®, flvd d&edighiy sshidefagtengks SAT HEL (P
separation to create a | eakage . . .
ski wears, sports bags and other articles which require

sealing against rain, snow, wind or dust.

S Gas or liquid-tight slide fasteners are known, a typical
example of which comprises a pair of fastener stringers
and sealing strips applied to the :espective stringers
at least over one surface thereof, the sealing strip
being formed from rubber, plastics film or other

\0 elastomeric material. The sealing strips are laid over
the respective'stringers with their confronting 9dges
slightly projecting'beyond the central axis of symmetry
‘defined by two coupling element rows in engagement or
beyond the extremities of the longitudinal edges of the

\S stringer tapes along which the coupling elements are -
mounted. When the slide fastener is closed, the
confronting edges of the sealing strips are brought
deformably intp_pbutting engagement with each other to
produce a. tight seal tnebealong, with the coupling

20 elements concealed completely from external view,
However, when severe transverse pull or stresses are
applied to such known slide fastenets. the sealing.

strips are susceptible to separation to create a leakage



path along their confronting edges largely due to the stringer tapes

g non-stretchabl e or unyiel dable. This tendency.has beconme pronounced
he cases where the slide fastener is applied to ski wear or other ..
roughly handl ed articles. According to the present invention, there is ™
provided a fluid-tight slide fastener conprising: (a) a pair of stringer
tapes each including a knit systemhaving on its one side a plurality of
al ternating |ongitudinal wales and grodves, said knit system i ncluding
substantially non-stretchabl e i nner and outer edge regions and a
transver gath sYaiq hictos £r | o et nenlt ting edgesnlathely Paer tof thews of
continuous coiled coupling el enents each secured to the other side of the
respectuw&nﬁnqegx#amegmbedmmgthestngecheuge QEQHBMIBWdabwﬁng t hr eads
extendln%lthrough said wales in said inner edge region; and (c) a pair of
el asti calTHisiFINIRATE Ba%| PRgORe r PpANeURRAed: LAckBE £aSe& WheAe side of the
respective stringer_ tape and, substaptially coextending with said tape
except t Hehe g k14 kas ﬂ@%‘p%%]%@?%lgﬁ bRt PFLpWEBRIOEhEtBRErenmity of the

i nner Ionrgl g%di;]%ar?g ax:tul: es.

According to the present invention, there is provided a
fluid-tight slide fastener comprising:

(a) a pair of stringer tapes each including a
knit system having on its one side a plura;ity'of
alternating longitudinal wales and grooves, said knit
system including substantially non-stretchable inner and
outer edge regions and a transversely stretchable
intermediate region;

(b) a pair of rows of continuocus coiled coupling
elements each secured to the other side of the
respective stringer tape along the inner edge region by
sewing threads extending through said wales in said
inner edge region; and

(c) a pair of elastically deformable sealing
strips each attached to said one side of the respective
stringer tape and substantially coextending with said
tape excepf that its inner edge projeets slightly beyond
the extremity of the inner longitudinal edge of said
tape, for bearing deformably against the inner edge of

the other sealing strip.



tape, for bearing deformably against the inner edge of the other sealing/~ -
cstrip. . 3 A believed possibility of the invention is provision of a .
flui dgJ«d ght 'slide fastener which is capable of maintaining a conplete seat—
agai nst external--at nrosphere when in use on sports wear and ot her roughly
handl ed 5 articles. It is also believed possible by nmeans of the

I nvention to provide a slide fastener which i3 not only conpletely
fluid-tight but also can be applied to articles firmy 10 and |

positional |y acdufldigvedrRogsmihtith Qf | theeclpeeREifBdiByPRAY 1A cBX QDI €
wth reference to the acconpanying drawi ngs in which |ike numeral s denote

| i ke and corresﬁoﬁﬁqﬁfiﬁﬁéaiz#&fégl@Eﬁte&ﬁ¥cﬁhlckibﬁr%agapéea°ﬁear
fragmentary plan view.f. a slide fastener_according to_a preferred

embodi ment of ¢ MR AHRAMIT 2 YR LeSe | Seaf 399 LpFEoeRFaRBaL, kmosphere

o005 9eCL1 oD, S o FUPAe L SRR FEBRE BBl Tl

5 articles.

It is also believed possible by means of the invention
to provide a slide fastener which is not only completely
(% fluid-tight but also can be applied to articles firmly

o and positionally accurately.

The invention will be described by way of example with
reference to the accompanying drawings in which like
numerals denote like and corresponding parts and in

s which: -~

Figure 1 is a rear fragmentaty plan view of a slide

L ~ fastener according to a preferred embodiment of the
invention:;
20 ' Figure 2 is an inverted transverse cross-section of

Figure 1;

Figure 3 is a cross-sectional view of slide
fastener of Figure 2, showing its respective halves
disengaged and separated:'

2S Figure 4 is a view similar to Figure 1_but showing
the slide faséener in stressed éondition:

Figure 5 ié a schematic diagram of a stringer tape

system used according to the invention; and



ing the slide fastener in stressed condition: Figure 5 is.a schematic
igram of a stringer tape systemused according to the invention; and;;} 4 .
Figure 6 is a views simlar to Figure 3 but showing a different form of=""
fastener coupling elenent. Referring now to the drawi ngs and Figure 2 in
particular, there is shown a slide fastene 10 having a fluid-ti ght
construction which conprises a pair of stringer tapes 11 and 12 and a pair
of rows of coiled Bbaprenf &BeAeniews3similas wo Figure skhutdhowihe
respective tapes, 11 and 12. respectively, by sewn seans 15 which nmay be of
chai n | ocked at¢iEfesenthEoEBQEof assgpieirn§oundritva # Xiementl. 14 are brought
into and out of nmutual engagenent by a slider (not shown) to close and open
the fastener 10 in the well known manner. In the enbodi nent shown in

Figures 1 - I pcl usive, the stringer tapes 11 and 12 are each fornmed by a
knigt system ?%e€§<ﬁﬁb??f*‘gﬂ ?ﬁ gﬁ@uaéay.lnﬁﬁeam FLIUFe Ak m 16 consists of

o T RA e OFLaF9enbed 98 Showd" o TiYWT Yalicene?' 18 daving 3"

<§E§§Fgaged and separated: Figure 4 is a viewsimlar to Figure 1 but

fluid-tight construction which comprises a pair of

stringer tapes 11 and 12 and a pair of rows of coiled

coupling elements 13 and 14 which are secured to the

respective tapes 11 and 12, respectively, by sewn seams \*j
o 15 which may be of chain locked stitches. The rows of

coupling elements 13 and 14 are brought into and out of

mutual engagement by a slider (not shown) to close and

open the fastener 10 in the well known manner.

1S In the embodiment shown in Figures 1 - 6 inclusive, the
stringer tapes 11 and 12 are each formed by a knit
system 16 exemplified in Figure 5. The knit tape system
16 consists of an outer longitudinal edge region 17, an <
intermediate region 18 and an inner longitudinal region

20 19. The inner longitudinal edge region 19, to which the
coupling elements 13 and 14 are secured, is formed by
chain stitch-forming warp threads L1 and tricot threads
L2 together forming wales 20 alternating with g:oovés 21

and inlaid weft threads L3 extending over five of these



19. - The i nner | ongi tudi nal edge region 19. to which the coupling elenments,
13 and 14 are secured, is forned by chain stitch-formng warp threads U,/*_*
and tijcot threads L2 together formng wales 20 alternating with groove
and 7l ai d weft threads L3 extending over five of these wal es. The oute

| ongi t udi nal edge region 19, to which an article 22 is secured, is of a
systemsimlar to the inner edge region 17 and consists -of chain
stitch-formng warp threads [err], tricot®threads L2 and inlaid weft

threads [err] extending over five wales 20. The innernost and oufer nost

warp thread®qlas| Fhe pufebilongkivdbnal gdee, e89ieR  bhgeFot NBACRhe rest

of the warp threads so as to strengthep and thicken the trenitigs of the

e
respecti ve @fy@Tekfhs?d 71839t eqhels nPh AeBYSFEM B4ROARES RORBPst s Of

chain stitch-form ng warp f hreads rr tricot .threads L2 and inland weft
threads L4 esOR8Hi %v%?bk?%vgﬂ ﬁéﬁeﬁlﬁﬁ?s e%fefPatRreads L4 in this

region are de of ‘a stretc e | sugh. S f pose. s
hereafter tgg%ﬁpﬁh$€?f%bﬁg Q%gﬁrgggégégégﬁpl?Eégéfegggg§§5382nguﬁ4
'llUStrated.{ﬁig)d!&bﬁ@e%ﬂPégh frg gﬁgéhﬂ?ﬁ Sob@k'F%becghﬁe§r90§ecured to
the respective Stringer tapes 11 an on Their flat

The innermost and outermost warp threads L1 are made of

a reinforcing thread stronger thén the rest of the warp

threads so as to strengthen and thicken the extremities

of the respective edge regions 17 and 19.

The intermediate region 18 consists of chain
stitch-forming warp threads L1, tricot threads L2 and
inland weft ﬁhreads L4 extending over eleven wales 20.
Thé weft threads L4 in this region are made of a
stretchable material such as spandex for purposes

hereafter to be described.

o Thé rows of coupling elements 13 and 14 illustrated to
be in the form of a continuous heiical coil aré secured
Ito thé respective stringer t#pes 11 and 12 on their flat
sides and along their inner edge regions 17 by sewn |
seams 15. Each element has a coupling head 13a, (l4a)
and'upper ané lower legs 13b, 13c; {14b, l4c), the lower
leg havihg a recess 134, (l14d) for receiying seﬁing

threads of the seam 15..

The'opposite sidé‘of each stringer tape 1l1. (12) has

‘alternate wales 20 and grooves 21 extending



ga coupling head 13a, (14a) and upper and |ower |egs 13b, 13c, (14b, _
the |l ower |leg having a recess 13d, (14d) for receiving sew ng threads -

of the seam 15.. The opposite side of each stringer tape 11, -(12) -has =~
alternate wal es 20 and grooves 21 extending 6 longitudinally of the tape
and is covered by a sealing strip 23 madeé of an el astically defornmable
mat eri al such as rubber, soft synthetic resin or other elastoneric
material. ThgngeauiaRaallki B2 nieS tapasadal i1l Idbvered BIEH &rFH Mg th the
tape 11. (12) but has its inner |ongitudinal marginal edge 23a projecting
slightly beyeadpt b8 esdecwift ynok lake iicandy daFe raddd e e@it@tikd suemwhown in
Figure 3. so that the projecting edge 23a bears defornably agai nst the
count er part a@3aubberhesdit sympheed crateisioy irr iox hdt ted assftfomsr i seal i ng
action when the fastener halves are coupled together as shown in Figures 2
and 4. \Wenmagesiadupl Thg skeling SUrilpg@3s isapadstardridlly of the fastener

10, the coupling elenents 13, 14 receive 15 stresses tending to nove
i nwar dRy t oRAP#TEAEAVE: Wath the tape 11, (12) but has its inner

fidss and along their inner edge regions 17 by sewn seans 15. Each el enent
1l4c),

longitudinal marginal edge 23a projecting slightly

beyond the extremity of the inner tape edge region 189,

as shown in Figure 3. so that the projecting edge 23a

bears.deformably against the counterpart 23a of the ) o
IO opposed mating strip 23 to effect a sealing action when

the fastener halves are éoupled together as shown in

Figures 2 and 4.

When thus coupling the two stringers tapes 1l and 12 of
the fastener 10, the coupling elements 13, 14 receive

IS stresses tending to move inwardly toward each other.
This movement is averted by the arrangement in which the |
sewing threads are firmly anchored in the recesses 134,
14d of the individual elements 13, 14 against

displacement thereof which would otherwise occur under

o

the influence'of transverse stresses.

The sealing strip 23 may be applied to the respective
tape 11, (123) by high frequency, ult;asonic or other
heating technique, in which instance the material of the
sealing strip 23 is embedded id the grooves 21 of the
2S knit surface system thereby enhancing the bond between

the strip 23 and the tape 11, (12).



This noverment is averted by the arrangenment in which the sewing threads arg -
firmy anchored in the recesses 13d 14d of the individual elenents 13. 14
agai nst di spl acement thereof which would otherw se occur under 20 th

i'nfl 0ghce of transverse stresses. The sealing strip 23 nmay be applied t

the respective tape 11. (123) by high frequepcy, ul trasoni c or other

heating technique, in which instance the material of the sealing strip 23

is embedded in the grooves 21 of the 25 knit surface %ysten1ther%§¥
enhanci ng the DUl Setiedds MAY e iPMF PR RpmRA 1adhesiye compoypd

strip 23 may be secured al so, by an adhesi ve conmpound. or_even. by I t chi ng
because the neelfl {ef &S W TR RE MECIIRT SRE f‘%%‘?]z%dttéﬁ%ia?%tvfrg ely

ted by th | ast} ti f.th | i ng. ' | 5
v eads. thel cbyoteRH IRE1An T AR RS SAGTREEH rapAc CUTTepOnher,
th er by ¢ __ red B e i
out er and | nnerd BHHEEY oo BRI e CHE e SHLERG Mg OFAL SR BT L RS KE, e

which are wesil| de 5 £ &5 ¢ N20L £1 MR ePYuL8-ti§henéggion 18 and the
portion ofgfhe %@g 7%% %?rfp gBR?yi%g t%ereover a?e rendered yieldingly
stretchabl e upon

The intermediate region 18 of the respective stringer
tape 11, (12) extending longitudinally between the outer
and inner edge regions 17 and 19 includes laid-in-weft -
threads L4 which ére ;esilient and stretchable whereby

\O  the region 18 and the portion of the sealing strip 23
lying thereover are rendered yieldingly stretchable upon
the application of transverse pull to the fastener 10.
Thus, when stresses develop transversely of the fastener
10, such stresses are readily taken up or absorbed by

KS_ the intermediate stretchable region 18 (including the
sealing strip 23 coextensive therewith) without being
distributed to the iﬁner edge region 19 at which the
coupling elements 13, 14.are mounted. Such stresses

- would have otherwise caused the stringer tapes 1ll, 12 to
20 split apart along the confronting edges 23a of the

respective sealing strips 23, resulting in fluid leakage.

The khit pattern shown in Figure S5 is commqnly known as
vtricot" which is per se strétchable to some extent.
The use of particularly stretchable threads such as

25 sp#ndex in the region 18 intermediate between the outer

and inner edge reqions'17 and 19 of the tape renders



e application of transverse pull to the fastener 10. Thus, when stresses

evel op transversely of the fastener 10, such stresses are readlly t aken up
‘;absor bed by 15 the intermediate stretchable region 18 (including the »

seallng strip 23 coextensive therewith) w thout being distributed to the™
i nner edge region 19 at which the coupling elenents 13, 14 are nounted.

Such stresses woul d have otherw se causesl the stringer tapes 11, 12 to 20
split apart along the confronting edges 23a of the respective sealing

strips 23, thesel edge iregiilomsd Vegakarretiditalkle tapdt here sbdpp aB Figure 5

is commonly known as "tricot" which is per se stretchable to sone extent.

The use of dpaitiedul allty witiletbshairidetstwomdistisachthe @hissipand€x in the
region 18 internedi ate between the outer and inner edge regions 17 and 19

of the tapetrientiessitchest i@sdreddw rimtiermed bate stegichabBewddd nore stiff
as desired. It will be understood that the om ssion of tricot stitches L2

in the intgivedrise togisdrershabilifiweof i thetpamerveghabil ity of the sane
region. 5 Figure 6 shows -a nodification of coupling elenents 13, (14) in

whi c® the |ower leg 13c, (14c) is deformed to

Figure 6 shows a modification of coupling elements 13,
(14) in which the lower leg 13c, (l4c) is deformed to
produce an indent functionally similar to the recess
13d, (14d) for holding the sewing threads in place

o) against movement when transverse pull is exerted.



produce an indent functionally simlar to the recess 13d, (14d) for holding.
t'the sewing threads in place 10 agai nst novenent mhen transverse pul | |
%er@ - 1. A fluid-tight slide fastener co air of
stringer tapes-each i.ncluding a knit systemhaving on its one side a

plurality of alternating |ongitudi nal wal es and gr m,w""ﬁm nmm ystem
—including substantially non-stretchable inner and NS and a
transversely stregghggle i nternediate region: (b) a parr of "tows
conti nuous coil ed coupltng el enents each secured to the other srde of the
respective stringer tape along the inner edge region by sew ng threads
extendi ng through said wales in said inner edge region; and (c) a pair of
el astical l'y defownabl e aedlluid-stighes sqdde Fadadird tconia ik e si de of the
respective stringer tape and substantially coextending with said tape
except that its inner edae prpadet fslsitgtinge haapud tdectexineidingfat he
I nner | ongitudinal edge of said tape, for bearing defromably against the
i nner edge of thknétheysseal hayingrion its Anfd dide iagiglutd ety astt ener
according to claim1. .

alternating longitudinal wales and grooves, said knit

system including substantially non-stretchable inner and
outer edge regions and a transversely stretchable
~ intermediate region:

(b) a pair of rows of continuous coiled coupling
elements each secured to the other side of the
reépective stringer tape along the inner edge region by
sewing threads extending through said wales in said |
inner edge region; and

(c) a pair of elastically'defo:mable sealing
strips each attached to said one side of the respective
étringer tape and substantiaily coextending with said

- tape except that its inner edge pfojects slightly beyond
" the extremity of the inner longitudinal edge of said
tape, for bearing defromably against the inner edge of

the other sealing strip.

2. A fluid-tight slide fastener according to claim 1,
said knit system having a stretchable weft thread laid
in said intermediaté region to render this region alone

stretchable transversely of the tape.

3.. A fluid-tight slide fastener according to claim

2. éaid stretchable thread being a spandex yarn{



.4
said knit system having a stretchable weft thread laid in said internedjatel
ion to render this region alone stretchable transversety of—the tape.

| uid-tight slide fastener according to cl chabl e th d e
bei ng a spandex yarn. 10 4. A fluid- t?ﬂu i"lﬂ ﬂ&i m r accordr -
toclaiml1. 2 or 3. each of said coupling ele cess remotely

fromthe tape for receiving said sewng threads to assist in preventing
said coupling elements from being di spk8ced transversely of the tape. S.
A fluid-tight slide fastener as described with reference to and as
illustrated in FAgfitesditight sbddei €dsaenem ficgordi@goftot led adaconpanyi ng
dr awi ngs.

1. 2 or 3, each of said coupling elements having a
recess remotely from the tape for receiving said sewing
threads to assist in preventing said coupling elements

from being displaced transversely of the tape.

S. A fluid-tight slide fastener as described with
reference to and as illustrated in Figures 1 to §

modified as in figure 6 of the accompanying drawings.




