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ABSTRACT

A slide fastener (1) comprising a palir of tapes (2),
carrying respective teeth (3), a top stop (4) and a die-
cast or injection-molded slider (5), said slider (5) having
a structure with an upper blade (8), a lower blade (9),
lateral flanges (10, 11) and a diamond (20) connecting the
upper and lower blades, wherein a cavity (21) 1s formed in

sald diamond (20).
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Title: “A slide fastener and a slider for a slide fagtener”

DESCRIPTION

Field of application

The present 1nvention refers to a slide fastener and to a

slider of a slide fastener. The 1nvention relates 1n

particular to fluid-tight slide fasteners and sliders

thereotf.

Prior Art

A slide fastener, 1n essential terms, comprises a palir of
tapes bearing respective rows of teeth, top and bottom

stops, and a slider for opening and closing the fastener by

engaging and disengaging the teeth.

Fluid-tight slide fasteners are slide fasteners adapted to
securely prevent the passage of a liquid and/or gas, e.g.
water and/or air. In some cases, a fluid-tight fastener
must ensure fluid-tightness even under a significant
pressure difference between the interior and the exterior,
for example up to about 2 bars. Fluid-tight slide fasteners
are realized for example with layered tapes made of a
textile core with a waterprocof coating layer and 1njection-

molded teeth.

The slider, according to known art, comprises upper and

lower blades, lateral flanges and a central portion, called

diamond, connecting the upper and lower blades.

A problem of fluid-tight fastener 1s that the top stop must

necessarily have a seat or opening to receive the slider,
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when the slider reaches the top stop 1itself, being at the
ennd of 1ts stroke (1.e. full-closed slider); saild seat or
opening however may be a weak point from the point of view

of fluid-tightness and hence 1t must be adequately sealed

when the slider is closed.

According to known art, this 1s accomplished by a
substantially U-shaped top stop with leg portions defining
a front opening for the passage of diamond when the slider
reaches the top stop, and a seat for receiving said diamond
when the slide fastener is fully closed and the slider 1is

accommodated into the top stop.

Lateral flanges of the slider are shaped so that they act
on salid leg portions of the top stop, in order to close
sald front opening in a fluid-tight manner when the slider
reaches the full-closed position. For example the flanges
of the slider, 1n a plan view, are substantially arranged
as a “VW”, with an 1inclined portion adapted to bring

together the open ends of the leg portions of the top stop.

Hence, the slider of a fluid-tight slide fastener 1is
designed not only to engage and disengage teeth, but also

to close 1in a fluid-tight manner the opening at the top
stop of the slide fastener. It can be understood that, 1in

order to guarantee the fluid-tightness of the closed slide

fastener, during the use, the coupling between the slider
and the top stop has to meet strict dimensional and

geometric tolerances.

This means that the slider must be realized with accuracy

and attention to meet the design shape and dimensional
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tolerances. Otherwise, the slider may be unable to
guarantee the sealing at the region of the top stop, 1in
case of excessive clearance between the slider and the top
stop 1tself or, on the other hand, undesired interference
between the slider and the top stop, namely between
respective flanges and leg portions, may result 1n a

difficult opening/closing of the fastener.

Similar drawbacks may be caused by a deviation from the
design shape of the slider, e.g. concerning the curved

profile of the flanges, the form of the diamond, and so on.

In die-cast and i1njection-molded sliders, the applicant has
found that the above drawbacks may be caused by the
shrinking of the slider during the <cooling phase,

especlially due to fact that the diamond i1s a relatively

thick part of the slider 1tself, namely thicker than other
parts like blades and flanges. It should also be noted that
the diamond 1s the 1nnermost part of the molding, hence the

most difficult to cool down.

The cooling of the diamond then is slower than that of said
other parts, resulting in different density and temperature
distribution in the body of the cooling molded slider and,
then, in internal tensions which can deform the slider and

produce a deviation from the design shape and/or dimension.

summary of the invention

The technical problem underlying the invention 1s to reach
a more precise coupling between the slider and the top stop

of a slide fastener, particularly with the aim to 1improve
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the fluid-tightness at the interface between the slider and

the top stop.

This problem 1is solved by a slide fastener comprising a
pair of tapes, carrying respective teeth, a top stop and a
slider, said slider having a structure with an upper blade,
a lower blade, lateral flanges and a diamond connecting the

upper and lower blades, characterized in that the diamond

of the slider comprises at least one cavity.

In a preferred embodiment, said at least one cavity 1s open

to one of said upper and lower blades. In a more preferred
embodiment, the diamond comprises a blind cavity with an
opening 1n the lower blade of the slider and, more
preferably, said cavity extends through the whole diamond
from the opening on said lower blade, the cavity having a

bottom substantially at the plane of the upper blade.

In a more preferred embodiment, said cavity 1s symmetrical
with respect to a median plane of the diamond,
perpendicular to blades of the slider. To obtain a
substantially constant thickness of the walls of the
slider, defining said cavity, it is preferred that the side
surfaces of the cavity are parallel to corresponding
external faces of the diamond, so that the cavity has
substantially the same shape as the diamond 1itself.
However, a simplified embodiment is possible, whereln said

cavity is realized as a cylindrical hole.
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In further embodiments, the diamond can be realized with
one or more cavitilies 1n the form of a passing-through hole

or 1n the form of at least one lateral slit.

The slider may be realized by casting, i.e. die-casting or
investment (lost wax) casting, or by 1injection molding.
Preferably, the slider i1s 1njection-molded. According to
the 1nvention, hence, there i1is provided a method of forming
a slider for a slide fastener by injection-molding or
casting of the slider, characterized in that at least one
cavity 1s formed in the diamond of the slider, said cavity
being preferably open 1n at least one of the upper and

lower blades of the slider.

An advantage of the invention is that the thickness of the
diamond 18 reduced and made comparable with thickness of
the other parts, namely blades and flanges. The cavity
having sides parallel to faces of the diamond and then a
cross-section corresponding to cross section of the diamond
itself, 1n particular, allows to keep the thickness of the

walls of the slider substantially constant.

Hence, the above drawbacks due to non-uniformity of the

temperature profile and density of the slider, during the
cooling step, are significantly reduced. It follows that
the finished product 1s closer to the nominal dimensions
and shape. In other words, the quality 1s i1mproved and, 1n
a production line, the number of sliders to be rejected 1s

diminished. Another advantage is that the cooling time of
the slider is reduced and a higher production rate can be

reached.
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These and further advantages of the invention will be more
evident from the detailed description provided here below,

given as 1ndicative and not limiting example.

Brief description of the drawings

Fig. 1 1s a perspective view of the top of a slide fastener

pr—

according to an embodiment of the invention.

gubte

Fig. 2 1s a side view of the slider of the slide fastener

of Fig. 1.
Fig. 3 1s a section according to line III-III of Fig. 2.
Fig. 4 1s a sectional view of the slider of Fig. 2.

Fig. 5 1s a sketch of the sectioned diamond of the slider

of the fastener of Fig. 1.

Detalled description of preferred embodiments

Fig. 1 shows a slide fastener 1, namely the top part
thereof, in accordance with a an embodiment of the
invention and comprising a pair of tapes 2, equipped with
teeth 3, a top stop 4, and a slider 5 with a pull-tab or
puller 6.

The slider 5 is movable in a sliding direction, parallel to
tapes 2, up to a closing position where the slider 5 1is

accommodated into the top stop 4, and the fastener 1 1is
fully closed, i.e. all teeth 3 are engaged. Sailid closing

position 1s shown 1in Fig. 1.

Details of tapes 2 an teeth 3 can be according to known art

and are not discussed in detail. For example, in a fluid-
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tight sliding fastener 1, tapes 2 are made of a textile
core layer fully coated on both sides by a suiltable
waterproof layer and teeth 3 are injection molded on tapes

2. The top stop 4 can also be injection-molded on tapes 2.

The slider 5 substantially comprises upper and lower blades
8, 9 with lateral flanges 10, 11 on both sides, and a
diamond 20 connecting said upper and lower blades 8, 9.
Flanges 10 and 11, 1in use, act on sultable contact faces of
teeth 3 in order to bring the facing teeth of the tapes 2

to reciprocal engagement.

The flanges 10, 11 have a curved profile with diverging

parts 10a which, in a plan view, are arranged as the sides

of a “W” open towards the top stop 4, as can be seen 1in
Fig. 1. This profile of the flanges 10, 11 1s provided to

cooperate with appropriate leg portions of the top stop 4

‘ront  opening (not  shown) and an

)

which define a
accommodating seat to receive the diamond 20. In
particular, the diverging parts 10a of flanges 10 bring
together the ends of said leg portions of the top stop 4,
to close and seal said opening around the diamond 20. These
details are accoxrding to known art and hence they are not

described in greater detail.

The diamond 20 of the slider 5 comprises a cavity 21, which
is open to at least one of said upper and lower Dblades 8,
9. In the shown example, the cavity 21 1s a blind cavity
which is symmetrical with respect to a median plane of the
diamond 20, perpendicular to blades 8 and 9, as defined by
trace X-X of Fig. 3. Said cavity 21 opens 1in the lower

blade 9 of sglider 5 and extends through the diamond 20,



10

15

20

25

CA 02657896 2009-03-11

having a bottom 23 substantially at the plane of the upper
blade 8 (Fig. 4). Preferably, the inner surface 22 of
cavity 21 1s tapered with a draft angle of a few degrees,
e.g. 2 to 5 deg, to allow extraction from mold during the

manufacturing process.

Each of side surfaces of the cavity, 1n a more preferred
embodiment, 1s parallel to a corresponding external face of
the diamond, so that the cavity has substantially the same
shape as the diamond itself. Referring to Fig. 4, a side
surface 25 of the cavity 21 1s shown, parallel to a
corresponding external face 24 of diamond 20. Others faces
as parallel to respective faces of the diamond, as apparent

from the same Fig. 4.

In other words, the cavity 21 has a perimeter and, then, a
cross-section corresponding to cross section of the diamond
As a conseqguence, the walls of the diamond 20, surrounding
the cavity 21, have a constant or substantially constant

thickness.

As also seen 1n the sectioned view of Fig. 5, the i1nvention
eliminates the presence of a thicker part due to the body
of the diamond 20, and the related drawbacks which have

been listed above.

In other embodiments, the cavity 21 may be a passing-
through hole in the diamond 20 or may be open 1in the upper
blade or in the front of the diamond, the shown embodiment

being however preferred. In still another embodiment, the

diamond is “cut” by a plurality of lateral slits, removing
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material from the slider and then reducing the thickness

thereof, thus achieving the above mentioned advantages.

Of course, a person skilled in the art can Dbring other
modifications and wvariants to the slide fastener described
above 1in order to satisfy specific and contingent
requirements, all of which are 1n any case covered by the

gt

scope of protection of the present invention, as defined by

the following claims.
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CLAIMS

A slide fastener (1) comprising a pair of tapes (2),
carrylng respective teeth (3), a top stop (4) and a
slider (5), said slider (5) having a structure with an
upper blade (8), a lower blade (9), lateral flanges
(10, 11) and a diamond (20) connecting the upper and
lower blades (8, 9), characterized in that said

diamond (20) comprises at least one cavity (21).

A slide fastener according to claim 1, wherein said at
least one cavity (21) 1s open to one of said upper and

lower blades (8, 9) of the slider (5).

A slide fastener according to claim 2, wherein said at
least one cavity (21) 1s a blind cavity (21) with an

opening in the lower blade (9) of the slider (5).

A slide ftastener according to claim 2 or 3, wherein
said cavity (21) 1s symmetrical with respect to a
median plane (X-X) of the diamond (20) perpendicular

to blades (8, 9) of the slider (5).

A slide fastener according to claim 4, wherein said
cavity (21) extends through the diamond (20) having a
bottom (23) substantially at the plane of the upper

blade (8).

A slide fastener according to any one of previous

claims, wherein the cavity (21) has side surfaces (25)

substantially parallel to corresponding external faces

(24) of the diamond (20), so that the walls of diamond
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(20), surrounding the cavity (21), have a constant or

substantially constant thickness.

A slide fastener according to claim 1, wherein said

cavity 1s a passing-through cavity.

A slide fastener according to claim 1, wherein the

diamond comprises at least one lateral slit forming

sald at least one cavity.

A slide fastener according to any one of preceding

claims, the slide fastener being fluid-tight.

A slider (5) for a slide fastener (1), the slider (5)
having a structure with an upper blade (8), a lower
blade (9), lateral flanges (10, 11) and a diamond (20)
connecting the upper and lower blades, the slider
being characterized in that the diamond (20) comprises

at least one cavity (21).

A method of forming a slider (5) for a slide fastener
(1) by injection molding or casting of saild slider
(5), the slider having a structure with an upper blade
(8), a lower blade (9), lateral flanges (10, 11) and a
diamond (20), the method being characterized 1in that

at least one cavity (21) according to any one ot

claime 1 to 8 is formed in the diamond (20) of the

slider.
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