EP 1 486 132 A1

Europdisches Patentamt

European Patent Office

(19) g)

(12)

Office européen des brevets

(43) Date of publication:
15.12.2004 Bulletin 2004/51

(21) Application number: 04253410.7

(22) Date of filing: 08.06.2004

(11) EP 1 486 132 A1

EUROPEAN PATENT APPLICATION

(51) Intcl.”: A44B 19/18

(84) Designated Contracting States:
AT BEBG CHCY CZDE DKEE ES FIFR GB GR
HU IEIT LI LU MC NL PL PT RO SE SI SK TR
Designated Extension States:
AL HR LT LV MK

(30) Priority: 09.06.2003 GB 0313258
(71) Applicant: Faieta, Adrian

Wheathampstead, St. Albans,
Hertfordshire, AL3 8EW (GB)

(72) Inventor: Faieta, Adrian
Wheathampstead, St. Albans,
Hertfordshire, AL3 8EW (GB)

(74) Representative: Pluckrose, Anthony William et al
BOULT WADE TENNANT,
Verulam Gardens
70 Gray’s Inn Road
London WC1X 8BT (GB)

(54) A reinforced zip

(57)  The invention is a zip fastener device (1) com-
prising two sets of opposing teeth (2) and an actuating
mechanism (3) operable to bring the opposing teeth (2)
into interlocking engagement when moved along the
sets of teeth (2) from a first end to a second end and to
disengage the interlocked teeth (2) when moved from
the second end towards the first end; wherein each tooth
is formed with a cavity (7) therethrough located such that
when the teeth (2) are interlocked the cavities (7) align

to form a continuous channel through the engaged teeth
(2), a flexible line (5) is provided in a storage device (8)
at the first end of the device, and the actuating mecha-
nism (3) is arranged to extend the line (5) from the stor-
age device and locate it in the channel as the actuating
mechanism is moved from the first end to the second
end; and wherein the device (1) is provided with resilient
means which holds the flexible line (5) in tension to pre-
vent any slack forming in the line (5). The device (8) may
have means to lock if it is subjected to a sudden force.
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Description

[0001] The present invention relates to zips suitable
for closing apertures on item such as clothing or lug-
gage, and in particular to zips which must withstand forc-
es to keep an aperture sealed.

[0002] Zips, consisting of two sets of individual teeth
which can be engaged and disengaged by a slider
mechanism are well known in the art. Known zips have
the disadvantage that the two sets of teeth can become
disengaged accidentally, causing the zip to "pop" open.
This can occur because the teeth are damaged or a
force is applied to the zip which the teeth are unable to
withstand, for example when a zip is used to close a bag
or suitcase which has been over-filled. Once the sets of
teeth are disengaged in this way, it is difficult to re-en-
gage them.

[0003] Once a few of the teeth have become disen-
gaged, the remaining engaged teeth can be separated
relatively easily. Thus once the sets of teeth are sepa-
rated at any point, it is likely that the entire zip will fail.
Since zips are frequently used on items such as lug-
gage, clothing and footwear, a failure of the zip can
cause serious problems to the user.

[0004] The slider is only designed to cause engage-
ment of the two sets of teeth when pulled along the zip
in one direction. Therefore, it may jam if pulled back
down a zip which has "popped" into disengagement.
The disadvantage is therefore increased because there
is no quick or easy means to reconnect a zip whose
teeth are improperly separated.

[0005] The present invention provides a zip fastener
device comprising two sets of opposing teeth and an ac-
tuating mechanism operable to bring the opposing teeth
into interlocking engagement when moved along the
sets of teeth from a first end to a second end and to
disengage the interlocked teeth when moved from the
second end towards the first end; wherein each tooth is
formed with a cavity therethrough located such that
when the teeth are interlocked the cavities align to form
a continuous channel through the engaged teeth, a flex-
ible line is provided in a storage device at the first end
of the device, and the actuating mechanism is arranged
to extend the line from the storage device and locate it
in the channel as the actuating mechanism is moved
from the first end to the second end; characterised in
that the device is provided with resilient means which
holds the flexible line in tension to prevent any slack
forming in the reinforcing line.

[0006] Thus, the line acts as a reinforcement to resist
the interlocked teeth from becoming disengaged. It has
the extra advantage that even if the sets of teeth acci-
dentally lose engagement with each other, the reinforc-
ing line will ensure that the sets of teeth do not become
widely separated. This is of particular advantage for zips
which are used to withstand significant forces, and
whose failure is especially problematic to a user, e.g. if
an item of luggage pops open in transit.
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[0007] Preferably, the cavities are shaped such that
the channel has a continuous opening along one face
of the teeth when interlocked.

[0008] This provides a reliable means for the line to
be located in the cavities of the interlocked teeth.
[0009] Advantageously, the actuating mechanism
comprises a slider and the line is secured to a pin pro-
truding from the actuating mechanism into the channel
through the opening.

[0010] Thus, the line is supported at the correct posi-
tion to enter the cavity of each interlocked tooth.
[0011] Advantageously, the line has a circular cross-
section and the opening has a width slightly smaller than
the diameter of the line.

[0012] This has the advantage that the line cannot be
removed from the cavity through the opening.

[0013] In one embodiment, an end of the line is re-
tained adjacent to the actuating mechanism by magnet-
ic means.

[0014] This has the advantage that the teeth do not
require an opening to allow a physical connection be-
tween the line and the actuating mechanism.

[0015] Conveniently, the storage device comprises a
rotatable spool around which the line is coiled.

[0016] This allows the line to be stored in a compact
manner, whilst being able to be deployed easily.
[0017] Advantageously, the resilient means is provid-
ed in the storage device and assists with retraction of
the line into the storage device.

[0018] Conveniently, the storage device further com-
prises locking means operable to prevent further exten-
sion of the line if the line is subject to a sudden force.
[0019] A preferred embodiment of the reinforced zip
apparatus according to the present invention will now
be described, with reference to the accompanying fig-
ures, in which:

Figure 1 is a perspective view of a slider according
to the present invention;

Figure 2 is a plan view of the zip according to the
present invention with one face of the slider re-
moved for clarity;

Figure 3 is a cross section of the slider and zip ac-
cording of figure 2;

Figure 4 is a perspective view of the teeth of one
part of the zip according to the present invention;
Figure 5 is an enlarged perspective view of one
tooth;

Figure 6 is a perspective view of a reinforced zip
according to the present invention;

[0020] As shown in Figure 6, in common with conven-
tional zips, a zip 1 in accordance with a first embodiment
of the present invention comprises two sets of opposing
teeth 2 and a slider mechanism 3 which can be drawn
along the device. Movement of the slider 3 in one direc-
tion brings the two sets together and forces the teeth 2
into interlocking engagement. Movement of the slider 3
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in the opposite direction forces the interlocking teeth
apart, allowing the two sets to separate.

[0021] As shown in Figure 1, the slider 3 comprises
upper and lower plates 33, 34 joined by a wedge shaped
bridging member 35. A pivotable tab 36 may be provided
to assist with grasping and pulling the slider 3 along the
zip 1.

[0022] The slider 3 has a narrower, open end 37 and
a wider, open end 38. The wider end 38 is divided into
two openings by the bridging member 35.

[0023] Inaknown manner, to close the zip 1 the slider
3 is drawn along the sets of teeth 2 with the wider end
38 leading such that the narrowing of the slider 3 to-
wards the trailing end 37 forces the teeth 2 together to
close the zip. When drawn in the opposite direction, the
bridging member 35 of the slider 3 forces the engaged
teeth 2 apart to open the zip.

[0024] Thus, the slider 3 is like that of a conventional
zip, except that it is also provided with a driving pin 4
extending from the lower plate 34 of the slider 3 adjacent
to the narrow end 37. A reinforcing line 5, described fur-
ther below, is secured to the pin 4.

[0025] Referring to Figures 1 and 6, the reinforcing
line 5, which is a thin, flexible but strong line made from,
e.g. plastic or wire, is connected at one end to the driving
pin 4 of the slider 3, and connected at the other end to
a reel 8 located at the base of the zip 1. The reel 8 is
preferably a cylindrical body, able to rotate about its lon-
gitudinal axis X. When the zip 1 is open, the reinforcing
line 5 is wound around the reel 8 for storage. As the
slider 3 is pulled up the zip 1 to close it, it pulls line 5
from the reel 8.

[0026] The reel 8 is preferably connected to resilient
means (not shown) which exerts a torque on the reel 8.
This torque acts to hold the reinforcing line 5 in tension
between the reel 8 and the slider 3. The tension is suf-
ficiently low that the slider 3 will not be moved by the
force exerted through the reinforcing line 5. However,
the tension in the reinforcing line 5 will be enough to
ensure that when the slider 3 is moved towards the reel
8, the reel 8 rotates to prevent any slack forming in the
reinforcing line 5.

[0027] The reel 8 is preferably located inside a sub-
stantially enclosed container (not shown). This contain-
er protects the reel 8, stored reinforcing line 5 and the
resilient means from being damaged, and aims to pre-
vent them becoming clogged with dirt. The reinforcing
line 5 passes out of the container through an aperture.
[0028] In a zip with a permanently closed end, the two
halves of the zip are conventionally held together by a
clamp. When the zip 1 has one permanently closed end,
the container preferably also has the function of con-
necting the two opposing sets of teeth 2 together at the
closed end of the zip 1. This obviates the need for a
separate clamp to secure the closed end.

[0029] The reel 8 is preferably able to move laterally
along the axis X. The movement allows the reinforcing
line 5 stored on the reel 8 to be aligned with the rein-
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forcing line 5 in the cavity 7, whichever part of the reel
8 the reinforcing line 5 is stored on. This ensures that
the reinforcing line 5 can move smoothly from the reel
8 into the cavity 7, without being forced to bend.
[0030] Referringto Figure 4, there is shown part of the
two sets of opposed teeth 2. Each set comprises a se-
ries of spaced individual teeth 2 having the same orien-
tation and arranged in a plane. Each tooth 2 is shaped
so as to engage between two teeth of the opposing set.
As best seen in Figure 5, each tooth 2 has an aperture
6 on an outer surface of the tooth 2. The aperture 6 is
preferably formed in a surface of the tooth facing per-
pendicular to the plane of engagement of the teeth 2
when the zip 1 is closed. Preferably, the aperture 6 is
on the side of the zip which will be out of sight when in
use. Thus, on luggage, clothing and footwear, the aper-
ture 6 will preferably be on the side facing the interior of
the item or garment. This ensures that the aperture 6
and reinforcing line 5 are not visible in normal use.
[0031] Referringto Figure 5, the aperture 6 opens into
a cavity 7 in each tooth 2. The aperture 6 and cavity 7
together form a longitudinal channel through each tooth
2. The aperture 6 and cavity 7 are both open at the lon-
gitudinally forward and rearward facing surfaces of each
tooth 2. The cavity 7 has a cross-section which is pref-
erably larger than that of the aperture 6. The cross sec-
tional area of the cavity 7 is preferably only slightly great-
er than that of the reinforcing line 5. The aperture 6 and
cavity 7 are located in each tooth 2 such that when the
two sets of teeth 2 are engaged, the apertures 6 and
cavities 7 of each tooth 2 are aligned to create a contin-
uous channel along the zip 1.

[0032] Referring to Figure 5, as in a conventional zip
one side of each tooth 2 is secured onto material of the
item, in order to connect the teeth 2 with the item the zip
is used to close. The securing means requires a certain
portion of one side of each tooth 2, and so the aperture
6 and cavity 7 are not located in the centre of each tooth
2, but are located on the side away from the securing
material. This off-set of the apertures 6 and cavities 7 is
necessary to form a continuous channel along the zip
1, in which the reinforcing line 5 is located in the centre
of the zip 1.

[0033] As mentioned above, the zip 1 is closed by the
slider 3 engaging teeth 2 from the two sets of teeth in a
conventional manner. As the slider 3 is pulled, the driv-
ing pin 4 runs along the channel formed by the aligned
cavities 7 and the reinforcing line 5 is pulled with it. This
ensures that the reinforcing line 5 runs through the en-
gaged portion of the zip 1, whilst not obstructing the
open portion of the zip 1. When the slider 3 is pulled
down the zip, to open engaged teeth 2, the driving pin
4 pushes the reinforcing line 5 back towards the closed
end of the zip 1 and the storage reel 8. The reinforcing
line 5is thus not present at the pointin the slider 3 where
the teeth 2 are disengaged from one another.

[0034] The slider 3 can thus perform its function of en-
gaging and disengaging the teeth 2 without interference
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from the reinforcing line 5.

[0035] The cavity 7 is formed such that when the re-
inforcing line 5 is inserted into the cavity 7, its chance
of accidental departure from the cavity 7 through the ap-
erture 6 is minimised. The aperture 6 is preferably very
slightly smaller in width than the diameter of the rein-
forcing line 5. The reinforcing line 5 therefore cannot
easily leave the cavity 7 through the aperture 6. The re-
inforcing line 5 is sufficiently long such that when the zip
1 is closed along its entire length the reinforcing line 5
is present in the cavity 7 of every tooth 2. The driving
pin 4 is located such that the end of the reinforcing line
5 is held inside the cavity 7 of the teeth 2 which are fully
engaged with the opposite set of teeth 2.

[0036] Inthe event that the teeth 2 experience a force
F as shown in Figure 6 acting laterally so as to disen-
gage the two sets of teeth 2, the reinforcing line 5 run-
ning through the channel in the teeth 2, will act to restrain
lateral movement of the teeth 2 to discourage their sep-
aration. Even if some separation does occur in extreme
circumstances, the two sets of teeth 2 will not separate
fully from each other, due to the presence of the line 5,
and the zip will remain substantially closed despite the
teeth not being engaged.

[0037] The reel 8 may be provided with a locking
mechanism (not shown) to prevent rotation when a large
or sudden force is applied, similar to that on a vehicle
seat belt for example. In the case of an accidental sep-
arating of the teeth 2, there will be some force on the
reinforcing line in the longitudinal direction. This force
will act to pull any excess line 5 from the reel 8, which
would allow the two sets of teeth 2 to separate. The reel
locking mechanism will prevent further reinforcing line
5 from leaving the reel 8, and so prevent separation of
the sets of teeth 2. The slider 3 could also be fitted with
a locking mechanism to lock it in place if accidental sep-
aration of the teeth is detected.

[0038] Although the driving pin 4 is illustrated as an
elongate member, it could also be a flat plate extending
outwardly from the slider 3, or any other shape suitable
for linking the reinforcing line 5 to the slider 3. In an al-
ternative embodiment, the reinforcing line 5 may not be
connected to the slider 3 by means of a driving pin 4.
The reinforcing line 5 may be moved by means of mag-
nets on the slider 3 and reinforcing line 5. This has the
advantage that the aperture 6 in the teeth would not be
required. The reinforcing line 5 would still be located in
the cavity 7 in this embodiment.

[0039] Although the driving pin 4 is preferably adja-
cent to the narrow end 37 of the slider 3, the driving pin
4 may be located at any point between the bridging
member 35 and the narrow end 37. Particularly if the
driving pin 4 is located more closely adjacent to the
bridging member 35, then guide rails (not shown) may
be provided within the slider 3, e.g. extending upwardly
from the lower plate 34. As each tooth 2 passes through
the slider 3, the aperture 6 receives a guide rail. The
guide rails thus accurately guide each tooth 2 as it
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moves through the slider 3, such that each tooth 2 is in
the exact position necessary for the aperture 6 to re-
ceive the driving pin 4.

[0040] Although the aperture 6 in the teeth 2 is pref-
erably smaller in width than the cavity 7, it is not neces-
sary for this to be the case. If the aperture 6 is the same
width or larger than the cavity 7, the invention will still
work well if the aperture 6 does not permit the reinforcing
line 5 to leave the cavity in the event that the teeth 2
lose engagement with each other. In this case, the force
on the sets of teeth 2 will be mainly acting to separate
them in the plane of the zip 1. The reinforcing line 5 will
be retained in the cavity 7 if the aperture 6 is not aligned
with the side of the cavity 7 nearest to the opposing set
of teeth 2. Similarly, the reinforcing line 5 will be retained
in the cavity 7 if the aperture 6 leads from the cavity 7
in a direction at least partially away from the opposing
set of teeth 2.

[0041] Inanother embodiment, the cavity 7 is of a size
substantially greater than the reinforcing line 5. In the
event that the teeth 2 lose engagement with each other,
the force will cause the reinforcing line 5 to move within
the cavity 7 to one side of the cavity 7. The cavity 7 can
be shaped to hold the line 5 securely at this point, and
not allow the line 5 to escape through the aperture 6.
[0042] The reinforcing line 5 is preferably formed of
steel wire, although materials such as plastics, fabrics
or other suitable materials can be used. The line 5 may
have a circular cross-section, rectangular cross-section,
or be formed as a flat tape or any other suitable shape.
The teeth, slider, driving pin and reel may be formed of
plastic, metal or any suitable material.

[0043] The teeth 2 have been shown as being tapered
in shape, to allow them to interlock and engage securely.
However, any suitable shape of teeth 2 can be used.
[0044] Thus, the present invention provides an im-
proved zip fastener device in which a reinforcing line
helps to retain the teeth in interlocking engagement and
resists accidental disengagement and "popping" of the
zip in use. Thus a more secure fastening device is pro-
vided. It will be appreciated that many modifications and
variations to the precise details described may be made
without departing from the scope of the claims.

Claims

1. Azip fastener device (1) comprising two sets of op-
posing teeth (2) and an actuating mechanism (3)
operable to bring the opposing teeth (2) into inter-
locking engagement when moved along the sets of
teeth from a first end to a second end and to disen-
gage the interlocked teeth (2) when moved from the
second end towards the first end; wherein each
tooth is formed with a cavity (7) therethrough locat-
ed such that when the teeth (2) are interlocked the
cavities (7) align to form a continuous channel
through the engaged teeth (2), a flexible line (5) is
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provided in a storage device at the first end of the
device, and the actuating mechanism (3) is ar-
ranged to extend the line (5) from the storage device
and locate it in the channel as the actuating mech-
anism (3) is moved from the first end to the second %
end;

characterised in that:

the device (1) is provided with resilient means
which holds the flexible line (5) in tensionto pre- 70
vent any slack forming in the line (5).

A zip fastener device as claimed in claim 1, wherein

the resilient means is provided in the storage device

and assists retraction of the line (5) into the storage 15
device.

A zip fastener device as claimed in claim 2, wherein

the storage device comprises a rotatable spool (8)
around which the line is coiled and the resilient 20
means exerts a torque on the spool (8).

A zip fastener device as claimed in any one of the
preceding claims, wherein the cavities (7) are
shaped such that the channel has a continuous 25
opening (6) along one face of the teeth when inter-
locked.

A zip fastener device as claimed in claim 4, wherein
the actuating mechanism (3) comprises a sliderand 30
the line (5) is secured to a pin (4) protruding from
the slider into the channel through the opening (6).

A zip fastener device as claimed in claim 4, wherein
an end of the line (5) is retained adjacent to the ac- 3%
tuating mechanism (3) by magnetic means.

A zip fastener device as claimed in any one of
claims 5 or 6, wherein the line (5) has a circular
cross-section and the opening (6) is slightly smaller 40
than the diameter of the line (5).

A zip fastener device as claimed in any one of the
preceding claims, wherein the storage device fur-
ther comprises locking means operable to prevent 45
further extension of the line (5) if the line (5) is sub-

ject to a sudden force.
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