SLIDING CLASP FASTENER This invention relates to a Slldlngéﬁigfeéﬁa ener
nore particularly to such a fastener which can be opened-a

either of tw reciprocal directions. 5 A variety of sliding clasp
fastners or zippers are known which are equipped with a pair of sliders,
provi diig an option for the user to manipulate either of the two sliders to
open or close the fastener fromeither direction. Such fasteners have
coupling 10 elements formed by press, injection or die-casting into a
symetrical nating structure, the element in a row on one stringer tape
having a prong engageable with a groove in the corresponding el ement on the
opposite tape. One problem posed by such formof coupling 15 elenents is
that while the fastener is snoothly operative with the slider noving in one
or the forward direction, the operation becomes sluggish or otherw se
defective when the slider is noved in the other or the reverse direction
account of the prong on one stringer -2- C
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SLIDING CLASP FASTENER
This invention relates to a sliding elasp
fastener,.more particularly to such a fastener which
can be opened and closed in either of two reciprocal
directions.

5 ' A variety of sliding clasp fastners or zipéers
are known which are equipped with a pair of sliders,
providing an option for the user to manipulate either
of the two sliders to open or closg the fastenér from
either direction. Such fasteners have coupling

10 elements formed by press, injection or die-casting into
-a symmetrical mating structure, the element in a row on
one stringer tape having a prong engageable with a
groove in the corresponding element on the opposite
tépe. One problem posed by such form of coupling_

15 elements is that while the fastener is smoothly
operative with the slider moving in one or the forward
direction, the operation becomes s;uggish or otherwise
defective when the slider is moved in the other or the

reverse direction account of the prong on one stringer



getting jamred in-the groove or severely striking against the front end
wal | of the groove on the mating stringer. A neans for coping wth this
problemis disclosed in Japanese Lai d-QOpen Patent Publication 58-116946
wherein the coupling elenent is dented at an outer margi nal edge of ' the .
groove so as to reduce interacting inpac& with the mating prong. However,
such an el enent structure |acked, due fo“reduced contact area, an '

el enent-to-el enent coupling strength sufficient to withstand |ateral pul

or stresses applied perpendicularly to the plane of the fastener. Another
difficulty was that the front end wall defining the groove is susceptible
to deformation by repeated inpinging contact with the correspondi ng prong.
resulting in weakend i nterengagenent of the fastener stringers. According
to the presentgethiqg | jammedecie thepgbopwedos skenveired YclsdiKing ener of “the
type having a pair of sliders for opening and closing the fastener from i
either of two aB3INRS orke LHFPRE eBdpVAddsof Sher IsPoVieen ddie M3t iR@rs and

a series of discrete coupling elenents
stringer.

A means for coping with this problem is disclosed in
Japanese Laid-Open Patent Publication 58-116946 wherein
the coupling element is dented at an outer marginal edge
of the groove so as to reduce interacting impact with
the mating prong. However, such an element structdfe
lacked, due to reduced contact area, an
element-to-element coupling strength sufficient to
withstand lateral pull or stresses applied
perpendicularly to the plane of the fastener. Another
difficulty was that the front end wall defining the
groove is susceptible to deformation by repeated
impinging contact with the corresponding prong,
resulting in weakend interengagement of the fastener s/

gstringers.

According tb the present invention, there is provided a
sliding clasp fastener of the typeinaving'a pair of
sliders for opening and closing the fastener from eitﬁer
of two diréctions. which comprises a pair of identical

stringers and a series of discrete coupling elements



3 nounted on each of the respective stringers. said coupling elenments each

- including, at one of its ends, |eg-portions defining therebetween an
aperture, and at the opposite end a coupling head portion, said coupling
head portion having an engagi ng prong and a pocket conplenentary in shape
with the contour of said prong. said coupling head portion including an
outer end wall having an outer narginal surfac® facing away fromsaid | eg
portions and extending contiguous to said engagi ng prong, and a

substant o1y ) Wl G4 40K JE°LR AYRNaE AT R ANEE T
© 0 oo o oS FEHEYRY Lyesiite amMoELnTKS, LP LRI BHelSere,
OO, 7oy JUFpdFoRiad dees AR si R 0ol O Spebeign sl e
possi bl e by meangyd dgfodieSedhd a coupling head portion, said coupling
head portion having an engaging prong and a pocket
- complementary in shape with the contour of said prong,
said coupling head portion including an outer end wall
having an outer marginal surface facing'away from said
leg portions and extending contiguous to said engaging
prong, and a substantially flat inner surface facing
away f;om said outer marginal surface and.defining a
side of said pocket, said outer marginal wall having a
':'ﬁ&iéféﬁ*Efoﬁiné”ddwnéérdly away from said pocket to form
a guide slope, said coupling head portion further
including at least one reinforcement rib diéposed on
said flat inner surface and extending from an upper edge

of said flat inner surface toward the bottom of said

pocket. -



invention to provide a sliding clasp fastener which can be opened and
closed fromeither direction by a pair of sliders and which carries
coupling elenments nutually engageabl e or di sengageable with | east .
frictional resistance even when the slider is noved along the fastener in-
the reverse direction. It is further believed possible by neans of the
present invention to provide a sliding cIasb%fastener havi ng a pair of
stringers which can be coupled together with sufficient strength to
withstand stresses applied in a direction parallel or perpendicular to the
pl ane of the fastener. The invention will be described by way of exanple
wi th referenceitoish®eddevsdaposiikiavbygseanbecoti ohei peeseher ences refer
to like parts unless stated otherwi se, and wherein:- Figure 1 is
perspecti ve vi énvehtdoa ¢ @rovndﬁ|&ﬁsIﬁdIMGccbaepcﬁaptengremananscaﬁ wu
fastener enbodying the invention; Figure 2 is a | ongitudinal

cross- sect i onabevicpgned én@oﬂﬂqaﬂﬁtﬁﬁﬂﬂpﬁ#théh direptiench¥ne PRIL @gfre 1;

sliders and which carries coupling elements mutually
engageable_or_disengageable-with least frictional
resistance even when the slider is moved along the

fastener in the reverse direction.

It is further believed possible by means of the present
invention to provide a sliding clasp fastener having a
pair of stringers which can be coupled together with

sufficient strength to withstand stresses applied in a
direction parallel or perpendicular to the plane of the

fastener.

The invention will be described by way of example with
reference to the accompan&ing drawings, wherein like
references refer to like parts unless stated. otherwise,

and wherein:-

Figure 1 is perspective view of one of a



5 Fi gure 32is,a_perspectLve view of a nodified formof a coupling
elrement of a fastener enbodying the invention; Figure. 4 is a perspective
vi ew of another nodified formof coupling elenent of a fastener enbodying

t he i'nvention; 10 Figure 5 is a longitudinal cross-sectional view
of a portion of the same; Figure 6 is a plan view of a sliding clasp

f ast ener enbodyi ng the invention and a pair
of sliders; 15 Figure 7 is a sch tic cross-sectional view on

enl arged scal e of adjacent coupling elenents, show ng the same in coupling

condition within int erir reve | ; r | i.ders_ Fiqure 8 is a
transverse cross-stseggtelsor?g d\}.lsec%e&e fd;u}%'s nlqueﬁlg c?e'g's%c’ffa%tfeaﬁg? hown under
the influence of cgbdfangstrRPPhifdigpnardly in a direction perpendicular to
t he ptane of the fastenér; Figure 9 1s a cross-sectional view of a coupling

head portion shown in thygoadif i Of AW HaPcross-secELOME ¢ews a
cross-sectional view of a’punch and die dpparatus enployed to formthe
coupling el enent off aFicodpd ihg diehd portion of the element of Figure 1;
5 Figure-3 is a perspective view of a modified
form of a coupling elem?nt of a fastener embodyina the invention;

Figure 4 is a perspective view of another

modified form of coupling element of a fastener embodying the

~ inventionsg
10 Figure 5 is a longitudinal cross-sectional view
of a portion of the same;

Figure 6 is a plan view of a sli@igg’q;gsp
fastener embodying the
invention_and a pair of slidérs;

15 Figure 7 is a schematic qroés;sectional view on
| enlarged scale of adjacent coupling elements, shoﬁing
the same in coupling condition within the interior of
o/ reversely operated slider; |

Figure 8 is a transverse éross-sectional view of
20 a sliding clasp fastener shown under the influence of
stresses applied upwardly in a direction perpendicular
to the plane of_the fastener; |
Figure 9 is a cross-sectional view of a coupling
head portion shown in the condition_of Figure 8;
25 Figure 10 is a cross-sectional view of a punch
and die apparatus employed to form the coupling element

of Figure 1l; and



Figure 11 is a perspective view of the punch of Figure 10. -Referring now to
the drawings and Figures 1 and 2 in particular, there is shown an .
“individual coupling element 10 in a series of discrete formation enbodying
the present invention. The coupling element 10 is generally rectangular in
shape and has at one of its ends opposed _§eg portions 11, 11' defining

t herebetween a substantially oblong aperture 12 for receiving, as is well
known, a beaded edge of a stringer tape as shown in Figure 8. At the
opposite end of the coupling elenent 10 is fornmed a coupling head portion
13 which includes an engaging prong 14 and a receiving pocket 15 _
conpl enent ary Frig@irepd Wik a rerspeouivef view pEotgel puashbelft &rigumen in
Figure 2. The pocket 15 is defined by an outer end wall 16, an inner end
wal | 17, side WR‘ls 18, 18 and a bottomwall 19, the bottomwall 19 belag
contiguous Wi th the engaging prong 14. The outer end wall 16 has an outer
mar gi nal surface tilted away fromthe pocket opening to forma gui de sl ope

20 Sunstent o) BorARRILE HP o b edbthfe Lab"Ruils'S b BUpPe0 T
'~ particular, there is shown an individual coupling

element 10 in a series of discrete formation embodying
the present invention. The coupling element 10 is
generally réctangulaf inJShape and has at one of its v
ends opposed leg portions 11, 1l1' defining therebetween |
a substantially oblong aperture lzlfor_teceiving. as is
well known, a beaded edge of a stringer tape as shown in
Figure 8. At the opposite end of the coupling element
10 ié formed a coupling head portioan 13 which includes'
an engaging prong 14 and a receiving pocket 15 |
complementary in shape with the contour of the prong 14
as better shown in Figure 2. The pocket 15 is defined
by an outer end wall 16, an inner end wall 17, side
walls 18, 18' and a bottom wall 19, the bottom wall 19
being contiguous with the engaging prong 14. The outer
end wall 16 hés an bﬁte: marginal surface tilted away
from the pocket opening to form a guide slope 20
substantially coextehéive with the width of the wall 16
for purposes to be hereafter described. The inner

surface of the outer end wall 16 'is substantially flét.

faces away from the outer marginal surface, and defines



surface of the outer-end wall 16 is substantially flat, faces away fromthe
outer margi nal surface, and defines a side of the pocket 15. There is
formed -a rib 21 integral with and projecting fromthe inner surface of the
outer end wall 16 and having a thickness increasing progressively toward
the bot'tomwall 19 of the pocket 15, the rib 21 serving to provide

rei nforcement of the element 10 as hereafter d@scribed. Figure 3 shows a
nodi fied form of coupling elenent 10 which is substantially the sane in
construction as Lhat ;Qf .Ei gure XC fo t r vided two

| ateral ly spacedgr? gngE gﬁe p%c%%QTﬁgﬁcoup%%éf%ﬁéﬁi%@%glﬁ gﬁgm%gin

Figures 1, 2 andjgcBBYaRewiRat aﬁan‘b%?ijg&gd%ga%awi%ﬁ@'i’nﬁf’é ”?Qr?é(%grﬁggeor

die-cast. The coupling elenment 10 of ure 1. 1n particular may
by ap- apparatus ghewgutBredd’ wall Wo Ghd WERFinfS 91 AkAOEE" YnblEad2ngnd
a 10 novable punch 23. A starting material of ‘continuous

progressively toward the bottom wall 19 of the pocket

15, the rib 21 serving to provide reinforcement of the

element 10 as hereafter described.



'l ength not shown may- be provided. at pred et er m ned fnteryals with the guidé.’
sl opes 20 conveniently at the stage of punching out -or cutting into
i ndi vidual el enment blocks. This block 10" is placed on the die 22 15 and
wor ked by the punch 23 as shown in Figure 10 whereby the coupling head
portion 13 is produced with the prong 4 formed with the material that has
noved fromthe pocket 15, and at the sane tinme with the rib 21 forned by a
conpl enentary recess 24 in the punch 23~ 20 The presence of the recess 24
is inmportant as it serves to retain the<esired di mensions of the guide
sl ope 20, and were it not for_such a recess, ,the slope 20 would be reduced
in size or otherw se dBi8RRRd3aghavwpeduPPddf iehe fpste MNICIPLIE nat er i al
fromthe pocket 15. 25 , . Fi.gures 4 and show anot her, nodi fi cati on of
coupl i ng eleneﬁ?fﬁfﬁﬁﬁi%ﬂ Wﬁ§c5elgoﬁﬂéﬁtﬁﬁtﬁﬁ?é¥ti GAMf -tasting and g
which is substantiall he sane t hat . f Eigqure.,l except that there i$”
a laterally el o%%%?iéﬁ‘y?f’bgﬁlaﬁhr'g%ti g?f S%Fﬂggeaﬁo%&dt t?e %‘g‘rﬁ‘? r._ut E{"r mar gi nal
edge of the outgrs gnd,yal by d6:aBa" Bb 18ebRaTiPUBaled Wik i1 ShOWN 2
conpl ete sliding - : - o
5 The coupling elements 10 shown in Figures 1, 2
and 3 may be most conveniently and suitably formed by
press or die-cast. The coupling element 10 of Figure 1.
in particular may be made by an apparatus shown in
Figure 10 which comprises a stationary die 22 and a
10 movable punch 23. 2 starting material of continuous
length not shown may be provided at praﬁetermined
-intervals with the guide siopes 20 conveniently at the
stage of punching out or cutting into individual
‘element blocks. This block 10' is placed on the die 22
15 and worked by the punch 23 as shown in Figure 10
whereby the coupling head portion 13 is produced with
the prong 4 formed with the material that has moved
from the pocket 15, and at the same time with the rib W/
21 formed by a complementary recess 24 in the punch 23.
20 The presencé of the recess 24 is important as it serves
to retain the desired dimensions of the guide slope 20,
and were it not for such a recess, the slope 20 would
be reduced in size or otherwise deformed as a result of
the movement of the material from the pocket 15.
25 Figures 4 and 5 show another modification of
coupling element 10 which may be formed by injection or

die-casting and which is substantially the same as that



clasp fastener F which conprises a pair of identical stringers [err] and
[err] each carrying along their |ongitudi nal beaded edges a series of

di screte coupling elenments 10 of the construction above described and a
pair of sliders S[err] and S[err] respectiwely positioned at the opposite
ends ofs the fastener. The upper slider Sl1 opens and closes the fastener F
in the forward direction. The lower slider [err] is the one which ones and
closes the fastener F in the reverse direction, in which instance the

coupling ele”E”téflgigﬁPQdXi@QCEB% e RLEN LR of UNCtd oy éﬁf*fgﬁan €ed

behavi or of adjacent Coupling elénments 10 on the oppose ngers-[err]

and F2 within theipnperyfichl i6Neothed®h oty leH® \intted %ﬁ&é%ﬂ?iﬁé@tenef
Fis illustracted in Figure 7, in which the engaging prong 14 of the
el engnt 10 on onedgéropgeheFouvees eadowad1anag.in sliding contact with 1 the
outer surface of the outer end wall 16 of neighboring elenent 10 in the
‘opposite mating stringer F2 and slips into the pocket 15 in the latter
el enent. This coupling.operation of adjacent elenents 10 is facilitated by
t he provi si on of Refergindetol Bpguze whi cherer dist showreretonplete plbadings
therealong into the pocket 4 with mninmumfrictional resistance.

clasp fastener F which comprises a pair of identical

stringers Fl and Fz each carrying along their

longitudinal beaded edges a series of discrete coupling
elements 10 of the construction above described and a
pair of sliders Sl and Sz respectively positioned at
the opposite ends of the fastener. The upper slidér

s1 opens and closes the fastener F in the forward.

direction. Thé lower slider Sé'is‘the one which ones
and closes the fastener F in the reverse direction, in
which instance the coupling elements 10 embodying the
invention function as desired. The behavior of adjacent
coupling elements 10 on the opposed stringers F1 and

Fz within the interior of the slider S, moving to

2
~close the fastener F is illustracted in Figure 7, in
which the engaging prong 14 of the element 10 on one

stringer F. moves around and in sliding contact with

1
the oﬁter surface of the outer end wall 16 of
neighboring element 10 in the opposite mating stringer
Fz and slips into the pocket 15 in the latter

element. This coupling operation of adjacent elements
10 is facilitated by the provision of the guide slope 20

which permits movement of the prong 14 therealong into

the pocket 4 with minimum frictional resistance.



-

10 The provision of the rib 21 is another feature of the invention in that
It serves to reinforce the outer end wall 16 of the el enent 10 whi ch has
been sonewhat weakened as a result of formi ng the guide slope 20 at_the
outer surface of the outer end wall 16. The rib 21 provides sufficient
reinforcenent to retain the elenents 10 stably in interengaged position
agai nst stresses applied vertically upwardy in the direct as shown in
Figures 8 and 9. or lateral pull tending to spread apart the fastener

stringers. In Saengroialyidle HIRee 2D 28 14! ARECAURY rbhlirENBeb ol

opening, it is nmeant that, given t e pocket opening 1s at the top of

the el ement (regpi@ntiom like ﬂfﬁ'&tl‘ﬁex.&ﬁeé;h@&mréﬂhfeﬁé@p'tﬁe' BuftledS-enk 1O
5, the surface 20 - at the outer end of the elenent - slopes tomards t he

outside (away fgamwher of ahep@ldmuist 100 WHichrRisi Beah epweLtadi rect i Ol
as seen in those Figures. It will be seen that surface 20 extends fromthe

top of the el emaeakeardsasn a rdsulst df tHofpihgstshéaguddensilope t2ioe guocket
15 itself, neeting a substantially verti cal
the outer surface of the outer end wall 16.

The rib 21 provides sufficient reinforcement to retain

the elements 10 stably in interengaged posi;ion against
stresses applied vertically upwardly in the direct as \~)
shown in Figures 8 and 9, or lateral pull tending to

spread apart the fastener stringers.

In saying that the surface 20 is tilted away from the
pocket opening, it is meant that, given that the pocket
opening is at the top of the element (remote from the |
prong 1l4) as shown for example in Figs. 1 to 5, the
surface 20 - at the outer end of the element - slopes
towards the outsidé (away from where leg portions 11,

11' are) in an upward direction as seen in those Figures.

It will be seen that surface 20 extends from the top of
the element (as seen in Figs. 1 to 5) less far down than
the pocket 15 itself, meeting a substantially vertical
surface 25 (Figs. 2 and 5) which extends down to where
the prong 14 is, the prong 14 having é front surface 26
which is generally convexly curved so as to be tilted
variahly. away from the tip of the prong 14. That is to
say. surface 26 is more and more downwardly tilted in a

downward direction as seen in Figs. 1 to 5.



surface 25 (Figs. 2 and 5) which extends down tq_!@erngijruJuu};L¢ is, the-
prong 14 having a front surface 26 which is generally convexly curved SO0 as

to be tilted variably, away fromthe tip of the E“ﬁl to say,
surface 26 is nore and nore downwardly tilted in Iﬂﬂ i on as
seen imn Figs. 1 to 5. CLAIM5S 1. A sliding clasp tasténet t*he type
having a pair of sliders for opening and fgosrng t he fastener fromeither
of two directions, which conprises a pair identical stringers and a
series of discrete coupling elements nmounted on each of the respective
stringers, said coupling elements each including, at one of its ends, |eg
portions defini g, AfMy ebet ween an aperture, and at the opposite end a
couplrng head pdriton, said coupling head portion having an engagi ng prong
and?a pocket conplenentary in shape with the contour of said prong, said.
couplrng head portion including an outer end wall having an outer margi nal
surface facing anay X rsinidinigl dlgspofdsvesenndf exhendype havtiinguaupaic sai d
engagi ng prong, and a substantially flat inner surface

of sliders for opening and closing the fastener from
either of two directions, which comprises a pair of
identical stringers and a series of discrete coupling
elements mouhted on each of the respective stringers,

said coupling elements each including, at one of its
‘ends, leg portions defining therebetween an aperture,

and at the opposite end a coﬁpling head portion, said
coupling head portion having an engaging prong and a
pocket complementary in shape with the contour of said
prong, said coupling head portion including an outer end
wall having an outer marginal surface facing away from
said leg portions and extending contiguous to saia '
engaging prong.'and a substantially flat inner surface
facing away from said outer marginal surface and

defining a side of said pocket, said outer marginal wall
having a portion sloping downwardly éway from said

pocket to form a guide slope. said coupling head portion
further including at least one reinforcement rib

disposed on said flat inner surface and extendihg from

an uppen‘edge of said flat inner surface toward the

bottom of said pocket.



‘facing .away-f+emsardouter marginal surface and defining a side of said
pocket, said outer naI wal | having a portion sloping dowmnwardly away
from sali mmm“&l \ ﬁ& a gui de slope, said coupling head portion further
|nclud| ei nforcenent rib disposed on said flat inner
surface &and exfendlng from an upper edge oilsaid flat inner surface tovard

the bottom of said pocket. 2. Asliding clasp fastener according to
claim 1, said guide slope substantially coextending with the width of said
outer end wall. 3. A sliding clasp fastener according to clainms | or 2.

th h hav.i thi ck |y t d th
bot tom of Sai d fockd S LAdSRE 4 1RTR EARLEAFECRERBPATEBTH: RYARN doigid. 2

pocket . 5. A o PRy iesd UG LR Pie ARt brdialnBeRY 53R WidH bs

each said rib ex %agpgﬁ%é¥ugn&rw%fwtlre dept h of sald pocket 6. A slidihd

cl asp fastener accor to any preceding

3. A_sliding clasp_fastener éccordinglto ¢laims 1 or 2,
the or each said rib having a thickness increasing
prégressively toward the bottom_of gsaid pocket.

| . W
4. 1A slidigg clasp fastener according to claims 1, 2 or
3, the §r_each said rib ;erminating far short of the

~ bottom of said pocket.

5. A sliding clasp fastener according to claims 1. 2 or
3, the or each said rib ex;ending over the entire depth

of said pocket.

6. A sliding clasp fastener according to any preceding
claims, including two said ribs spaced laterally from -/

one another.
7. A sliding clasp fastener substantially as described
with reference to and as illustrated 'in Figures 1 and 2

of the accompanying drawings.

8. A sliding clasp fastener substéntialli as described



cl.ai-ms. including two sald ri bs spaced Iaterally from one anot her.
siiding clasp fastener substantially as described with

illustrdted,in Figures 1 and 2 of the acconpanying drammlmmmmﬁummm
cl asp f ast ener substantially as descri bed with referénce t'o &ndsas*
illustrdated in Figures 1 and 2 nodified as in Figure 3 of the acconpanying
drawings. 9. A sliding clasp fastener substantially as described with
reference to and as illustrated in Figures 1 and 2 nodified as in Figures 4
and 5 of the accwiphanyepgrdnae ngsandOasAidllndtrataddsin fEisgeres 1 and 2
substantially as described with reference to and as illustrated in Figure 6
of the acconpanynodifiiedi agsin Figure 3 of the accompanying drawings.

'i;?
9. A sliding clasp fastener substantially as described
with reference to and as illustrated in Figures 1 and 2
modified as in Figures 4 and 5 of the accompanying

drawings.

10. A sliding clasp fastener substantially as described
with reference to and as illustrated in Figure 6 of the

accompanying drawings.




