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(54) Method of manufacturing connector comprising an array of fasteners

(57) A method of manufacturing a connector (1) by
fastening a plurality of the fasteners (2, 3) in an array on
a face of a backing sheet (42, 43) and forming an aperture
(8, 28) in a first sheet portion (12, 32) for receiving each
fastener (2, 3). Each fastener (2, 3) is inserted into each
respective aperture (8, 28) such that the face of the back-
ing sheet (42, 43) is directed inwardly to lie against the
first surface (20, 40). A second sheet portion (13, 33) is
abutted with the second surface (21, 41) and joining the
first and second sheet portions (12, 13, 32, 33) such that

they are joined along at least two opposing edges (15,
16, 17, 18, 34, 35, 36, 37) common to both the first and
second sheet portions (12, 13, 32, 33). The backing sheet
(5, 25) is fixed to the first or second sheet portion (12,
13, 32, 33) and inverting the first and second sheet por-
tions (12, 13, 32, 33) such that the face of the backing
sheet (42, 43) is directed outwardly. Each fastener (2, 3)
protrudes outwardly from each aperture (8, 28) and the
backing sheet (5, 25) lies between the first and second
sheet portions (12, 13, 32, 33).
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Description

Field of the Invention

[0001] The present invention relates generally to a
connector and to a method of manufacturing the connec-
tor. More particularly, although not exclusively, the inven-
tion relates to connectors and to a method of manufac-
turing connectors having fasteners such as hooks and
eyes mounted in an array on clothing or textile items.

Background to the Invention

[0002] Hook and eye tapes are commonly used in un-
dergarments and brassieres to provide a flexible but firm
coupling. In general, an array of hooks is sewn onto a
first tape aligned in rows and columns. A complementary
array of eyes is sewn into a second tape and by engaging
different hooks and eyes a degree of lengthwise adjust-
ment is obtained.
[0003] Both the hooks and eyes are typically formed
of a stiff metal wire with anchors in a form such as a ring
at opposing ends of the wire. A planar side of the hooks
and eyes lies against the tape and individual hooks and
eyes are sewn to the tape over or adjacent the anchors.
The tape may be folded to cover the anchors to prevent
snagging and unwanted contact between the anchors
and the undergarment wearer’s skin. The embedment
disadvantageously thickens the tape and gives a rough
finishing.
[0004] In another method to mask the anchors soft tex-
tile cover strips are sewn over the anchors between lon-
gitudinally spaced rows of hooks and eyes. Formation
and securing of the cover strips requires additional cut-
ting and sewing steps. The additional steps increase the
complexity and cost for manufacturing the fastener.
[0005] The cover strips, commonly made of nylon tri-
cot, are folded when sewn to the tape in order to hide the
rough cutting edges of the cover strips and to mask the
anchors properly. The individual layers of cover strips
are in overlapping relationship to each other. This in-
creases the overall thickness which aside from detracting
from the overall aesthetics of the garment, oftentimes,
the outline of the fastener is visible through outer tight
fitting garments and provides discomfort to the wearer.
[0006] During the manufacturing process, continuous
strips of hooks and eyes are severed at intervals to pro-
duce the individual tapes. The individual tapes bear sharp
edges. As these tapes are commonly sewn to undergar-
ments for coupling, they end up rubbing against the skin
of the wearer. To avoid continuous abrasion that would
renders the garment uncomfortable to wear. Mechanical
grinding may be used to smooth out the sharp edges.
However, the smoothened edges may still cause discom-
fort after prolonged exposure to the wearer. This is es-
pecially the case when the undergarment is to support a
relatively large passive gravitational mass.
[0007] At the high end market, undergarments, lingerie

and brassieres are fashion which brings out the figurative
beauty of a woman. They are seen as accessories rather
than hidden costumes. A wide range of styles of lingerie
and brassieres now exists, to be worn in a variety of sit-
uations, and with a variety of outergarments. The degree
of shaping and coverage varies between styles, function-
ality and fashion, fabric, and colour, from purely utilitarian
to sensual. Hence most of them are an attempt by de-
signers to produce a garment which fulfils a practical role,
while being an attractive piece of clothing in itself. Ap-
pearance and tactile of the individual tapes may be con-
sidered unsatisfactory where the stitches and seams are
visible.
[0008] It is an object of the present invention to over-
come or substantially ameliorate at least one of the above
disadvantages or more generally to provide an econom-
ical way of producing thin seamless fasteners that are
comfortable to wear.

Summary of the Invention

[0009] According to the first aspect of the invention
there is provided a method of manufacturing a connector
having fasteners, such as hooks or eyes for a hook-and-
eye connector, comprising the steps: fastening a plurality
of the fasteners in an array on a face of a backing sheet;
forming an aperture in a first sheet portion for receiving
each fastener, each aperture extending between oppos-
ing first and second surfaces of the first sheet portion;
inserting each fastener into a respective aperture such
that the face of the backing sheet is directed inwardly to
lie against the first surface; abutting a second sheet por-
tion with the second surface and joining the first and sec-
ond sheet portions such that they are joined along at least
two opposing edges common to both the first and second
sheet portions; fixing the backing sheet to the first or sec-
ond sheet portion; inverting the first and second sheet
portions such that the face of the backing sheet is directed
outwardly, each fastener protrudes outwardly from each
aperture and the backing sheet lies between the first and
second sheet portions.
[0010] Preferably, the first and second sheet portions
are parts of one sheet joined by a fold elongated trans-
verse to the opposing edges to form a pocket.
[0011] Preferably, each fastener was an outer end in-
serted through the aperture and an inner end fixed to the
backing sheet, and during insertion, the backing sheet is
folded away from the outer end such that the outer end
projects from the backing sheet before being inserted
into the aperture.
[0012] Preferably, one or more of the at least two op-
posing edges are joined by thermal bonding or ultrasonic
welding.
[0013] Preferably, the apertures are formed in the first
sheet portion by a cutter that vibrates ultrasonically.
[0014] Preferably, the first and second sheet portions
are made from fabric.
[0015] Preferably, the first and the second surfaces
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are thermally bonded.
[0016] Preferably, the first sheet portion is made from
Elastomeric polyurethane.
[0017] Preferably, the plurality of the fasteners is sewn
on the face of a continuous strip of backing sheet.
[0018] Preferably, the continuous strip of backing
sheet having fasteners is segmented at intervals by a
cutter ultrasonically vibrated to form individual backing
sheet.
[0019] Preferably, the connector is a hook.
[0020] Preferably, the connector is a eye.
[0021] According to the second of the invention there
is provided a connector manufactured by a method dis-
closed above.
[0022] According to the third aspect of the invention
there is provided a connector for a clothing or textile item,
comprising: a backing sheet; a plurality of hook or eye
fasteners fixed in a first array to the backing sheet; first
and second sheet portions joined along at least two op-
posing edges common to both the first and second sheet
portions, the first sheet portion including a second array
of apertures, at least one of the first and second sheet
portions fixed to the backing sheet; wherein the backing
sheet lies between the first and second sheet portions
and each fastener projects from a respective one of the
apertures.

Brief Description of the Drawings

[0023] An embodiment of the present invention will
now be described by way of example only and with ref-
erence to the accompanying drawings in which:

Figure 1 is a schematic perspective illustration of a
continuous tape of backing sheet with arrays of eye
fasteners,

Figure 2a is a schematic top view illustration of the
backing sheet with an array of eye fasteners,

Figure 2b is a schematic perspective illustration of a
backing sheet with an array of eye fasteners,

Figure 3 is a schematic illustration of laminating a
first surface with a second surface to form first and
second sheet portion of a cover member containing
apertures for engaging with the eye fasteners,

Figure 4 is a schematic illustration of severing a con-
tinuous tape of folded cover member to form individ-
ual cover member for eye fasteners,

Figure 5a is a schematic perspective illustration of
inserting the eye fasteners on the backing sheet into
the apertures of the cover member,

Figure 5b is a schematic perspective illustration of
the eye fasteners inserted through the aperture of

the cover member by folding the backing sheet away
from the outer end of the eye,

Figure 6a is a schematic perspective illustration of a
connector with the eye fasteners inserted into the
apertures of the cover member,

Figure 6b is a schematic cross-sectional view of the
connector with the eye fasteners inserted into the
apertures of the cover member,

Figure 7a is a schematic perspective illustration of
the connector turned inside-out exposing outer ends
of the eye fasteners,

Figure 7b is a schematic cross-sectional view of the
connector turned inside-out exposing the outer ends
of the eye fasteners,

Figure 8 is a schematic perspective illustration of a
continuous tape of backing sheet with arrays of hook
fasteners,

Figure 9a is a schematic illustration of laminating a
first surface with a second surface to form a first
sheet portion of a cover member for hook fasteners,

Figure 9b is an enlarged schematic perspective il-
lustration of part X in Figure 9a,

Figure 10 is a schematic perspective illustration of
inserting the hook fasteners on a backing sheet into
apertures of the cover member,

Figure 11a is a schematic illustration of a connector
with the hook fasteners inserted into the apertures
of the cover member,

Figure 11b is a schematic cross-sectional view of
the connector with the hook fasteners inserted into
the apertures of the cover member,

Figure 12a is a schematic perspective illustration of
the connector turned inside-out exposing outer end
of the hook fastener,

Figure 12b is a schematic cross-sectional view of
the connector turned inside-out exposing the outer
end of the hook fastener,

Description of the Preferred Embodiment

[0024] The accompanying drawings depict the steps
in manufacturing a connector 1 having fasteners such as
hooks 2 and eyes 3 arranged in an array. Although a
method of manufacturing a connector 1 having fasteners
such as hooks 2 and eyes 3 is illustrated it should be
appreciated that this invention extends to other types of
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two component male or female fasteners.
[0025] Referring to the Figure 1-6 there is depicted an
elongate tape of backing sheet 4. A plurality of eyes 3
are sewn on the face of backing sheet 42 in an array
comprising three longitudinal rows, within which they are
aligned in transverse columns. Each eye 3 is formed of
wire in a planar shape, comprising a pair of rings at its
inner end 6 joined by a C-shape portion at its outer end
7. The eyes 3 are sewn to the backing sheet 5 proximate
the inner end 6. The continuous tape of backing sheet 4
is cut transversely by a cutter vibrated ultrasonically at
intervals to form individual backing sheet 5. In the pre-
ferred embodiment, each backing sheet 5 contains an
array of six eyes 3. The eyes 3 are arranged in a form of
three parallel rows each with two eyes 3 parallel to each
other. The eyes 3 are uniformly spaced and are aligned
in the same orientation.
[0026] According to the invention, a first and second
layer 44, 45 is thermally bonded to form a one layered
tape 9. The tape 9 is folded along its length resulting in
a double layered tape 10 with only half the width of the
original tape. The folded tape 10 is cut transversely at
intervals to form individual cover sheet 11. The cover
sheet 11 comprises a first sheet portion 12 and a second
sheet portion 13. Each sheet portion 12, 13 have two
sets of opposing ends 15, 16, 17, 18. The first and second
sheet portions 12, 13 are parts of one sheet joined by a
fold 14 elongated transverse to the opposing edges 15,
16, 17, 18 to produce a pocket 19. The joining of the
opposing edges 15, 16, 17, 18 of the cover sheet 11 is
by ultrasonic welding and the segmentation of the folded
tape 10 is performed by a cutter vibrated ultrasonically.
The welding of the opposing edges 15, 16, 17, 18 and
the segmentation of the folded tape 10 are carried out
simultaneously. One or more of the at least two opposing
edges are joined by thermal bonding. The first sheet por-
tion 12 comprises of a first and a second surfaces 20, 21
opposing each other. The two surfaces 20, 21 are ther-
mally bonded.
[0027] Arrays of apertures 8 are punched along the
length of a continuous tape of bonded tape 9 by a cutter
ultrasonically vibrated. The apertures 8 are formed for
receiving each eye 2. Each aperture 8 extends between
opposing first and second surfaces 20, 21 of the first
sheet portion 12.
[0028] Preferably, each first sheet portion 12 contains
an array of six apertures 8. The six apertures 8 are ar-
ranged in three parallel rows each having two apertures
sitting parallel to one another. The rows are uniformly
spaced and the number of apertures 8 corresponds to
the number of eyes 3 on the backing sheet 5. The orien-
tation of each aperture 8 also corresponds to the orien-
tation of the eyes 3 on the backing sheet 5.
[0029] The eyes 3 on a face of the backing sheet 42
are provided in rows for inserting into the corresponding
rows of apertures 8 on the pocket 19. During the insertion,
each eye 3 on the backing sheet 5 is inserted into a re-
spective aperture 8 such that the face of the backing

sheet 42 is directed inwardly to lie against the first surface
20. The second sheet portion 13 is abutted against the
second surface 21. The backing sheet 5 is folded away
from the outer end 7 so that the outer end 7 is allowed
to be inserted into the aperture 8 easily. The face of the
backing sheet 42 is directed inwardly to lie against the
first surface 20. The backing sheet 5 is then fixed to the
first or second sheet portion 12, 13. In the preferred em-
bodiment, the backing sheet 5 is thermally bonded to the
first surface 20 of the first sheet portion 12. The first sur-
face 20 is formed from Elastomeric polyurethane and the
first and second sheet portions 12, 13 are made from
fabric. The first and second sheet portions 12, 13 are
inverted such that the face of the backing sheet 42 is
directed outwardly with each eye 3 protrudes outwardly
from each aperture 8 and the backing sheet 5 lies be-
tween the first and the second sheet portion 12, 13. The
eyes 3 are substantially planar.
[0030] In another preferred embodiment, the first and
second sheet portions 12, 13 are parts of different sheets
and are joined only at the opposing edges 15, 16, 17, 18.
The joining of the opposing edges 15, 16, 17, 18 of the
cover sheet 11 is by ultrasonic welding. After the insertion
of the eyes 3 on the backing sheet 5, the first and second
sheet portions 12, 13 are inverted such that the face of
the backing sheet 42 is directed outwardly with each eye
3 protrudes outwardly from each aperture 8 and the back-
ing sheet 5 lies between the first and the second sheet
portion 12, 13. The eyes 3 are substantially planar.
[0031] Referring to the Figure 8-11 there is depicted
an elongate tape of backing sheet 24. A plurality of hooks
2 are sewn on the face of backing sheet 43 in an array
comprising one transverse column of two hooks. Each
hook 2 is formed of wire in a planar shape, comprising a
pair of rings at its inner end 26 joined by a C-shape portion
at its outer end 27. The hooks 2 are sewn to the backing
sheet 25 proximate the inner end 26. The continuous
tape of backing sheet 24 is cut transversely by a cutter
vibrated ultrasonically at intervals to form individual back-
ing sheet 25. In the preferred embodiment, each backing
sheet 25 contains an array of two hooks 2. The hooks 2
are arranged in a form of one row with two hooks parallel
to each other. The hooks 2 are uniformly spaced and are
aligned in the same orientation.
[0032] According to the invention, a first and second
layer 46, 47 is thermally bonded to form a one layered
tape 29. The tape 29 is folded along its length resulting
in a double layered tape 30 with only half the width of the
original tape. The folded tape 30 is cut transversely at
intervals to form individual cover sheet 31. The cover
sheet 31 comprises a first sheet portion 32 and a second
sheet portion 33. Each sheet portion 32, 33 have two
sets of opposing ends 34, 35, 36, 37. The first and second
sheet portions 32, 33 are parts of one sheet joined by a
fold 38 elongated transverse to the opposing edges 34,
35, 36, 37 to produce a pocket 39. The joining of the
opposing edges 34, 35, 36, 37 of the cover sheet 31 is
by ultrasonic welding and the segmentation of the folded
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tape 30 is performed by a cutter vibrated ultrasonically.
The welding of the opposing edges 34, 35, 36, 37 and
the segmentation of the folded tape 30 are carried out
simultaneously. One or more of the at least two opposing
edges are joined by thermal bonding. The first sheet por-
tion 32 comprises of a first and a second surfaces 40, 41
opposing each other. The two surfaces 40, 41 are ther-
mally bonded.
[0033] Arrays of apertures 28 are punched along the
length of a continuous tape of bonded tape 29 by a cutter
ultrasonically vibrated. The apertures 28 are formed for
receiving each hook 2. Each aperture 28 extends be-
tween opposing first and second surfaces 40, 41 of the
first sheet portion 32.
[0034] Preferably, each first sheet portion 32 contains
an array of two apertures 28. The two apertures 28 are
arranged in parallel row each and sitting parallel to one
another. The number of apertures 28 corresponds to the
number of hooks 2 on the backing sheet 5. The orienta-
tion of each aperture 28 also corresponds to the orien-
tation of the hooks 2 on the backing sheet 25.
[0035] The hooks 2 on a face of the backing sheet 43
are provided in a row for inserting into the corresponding
row of apertures 28 on the pocket 39. During the insertion,
each hook 2 on the backing sheet 25 is inserted into a
respective aperture 28 such that the face of the backing
sheet 43 is directed inwardly to lie against the first surface
40. The second sheet portion 23 is abutted against the
second surface 41. The backing sheet 25 is folded away
from the outer end 27 so that the outer end 27 is allowed
to be inserted into the aperture 28 easily. The face of the
backing sheet 43 is directed inwardly to lie against the
first surface 40. The backing sheet 25 is then fixed to the
first or second sheet portion 32, 33. In the preferred em-
bodiment, the backing sheet 25 is thermally bonded to
the first surface 40 of the first sheet portion 32. The first
surface 40 is formed from Elastomeric polyurethane and
the first and second sheet portions 32, 33 are made from
fabric. The first and second sheet portions 32, 33 are
inverted such that the face of the backing sheet 43 is
directed outwardly with each hook 2 protrudes outwardly
from each aperture 28 and the backing sheet 25 lies be-
tween the first and the second sheet portion 32, 33.
[0036] In another preferred embodiment, the first and
second sheet portions 32, 33 are parts of different sheets
and are joined only at the opposing edges 34, 35, 36, 37.
The joining of the opposing edges 34, 35, 36, 37 of the
cover sheet 31 is by ultrasonic welding. After the insertion
of the hooks 2 on the backing sheet 25, the first and
second sheet portions 32, 33 are inverted such that the
face of the backing sheet 43 is directed outwardly with
each hook 2 protrudes outwardly from each aperture 28
and the backing sheet 25 lies between the first and the
second sheet portion 32, 43.
[0037] The steps for manufacturing the connectors 1
may be in any order.
[0038] Figure 7a, 7b, 12a and 12b discloses connec-
tors 1 manufactured by the method disclosed in figures

1-6 and figures 8-11.
[0039] A further aspect of the invention is depicted in
figure 7a and 7b. According to the figures, there is de-
picted a connector 1 mainly for clothing or textile item
which generally comprises of a backing sheet 5 and a
plurality of eye 3 fasteners fixed in a first array to the
backing sheet 5. First and second sheet portions 12, 13
of a cover member 11 are joined along at least two op-
posing edges 15, 16 or 17, 18 common to both the first
and second sheet portions 12, 13. The first sheet portion
12 including a second array of apertures 8, at least one
of the first and second sheet portions 12, 13 is fixed to
the backing sheet 5. The backing sheet 5 lies between
the first and second sheet portions 12, 13 and each eye
3 projects from a respective one of the aperture 8.
[0040] A further aspect of the invention is depicted in
figure 12a and 12b. According to the figures, there is
depicted a connector 1 mainly for clothing or textile item
which generally comprises of a backing sheet 25 and a
plurality of hook fasteners 2 fixed in a first array to the
backing sheet 25. First and second sheet portions 32, 33
of a cover member 31 are joined along at least two op-
posing edges 34, 35 or 36, 37 common to both the first
and second sheet portions 32, 33. The first sheet portion
32 including a second array of apertures 28, at least one
of the first and second sheet portions 32, 33 is fixed to
the backing sheet 25. The backing sheet 25 lies between
the first and second sheet portions 32, 33 and each hook
2 projects from a respective one of the aperture 28.
[0041] It should be appreciated that modifications and
alterations obvious to those skilled in the art are not to
be considered as beyond the scope of the present inven-
tion. For example, in the preferred manufacturing proc-
ess the backing sheet is bonded to the second surface
of the first surface portion of the cover member before
inverting the first and second sheet portions. In an alter-
native embodiment, the lamination can be taken placed
after the inverting of the first and the second sheet por-
tions.
[0042] In the preferred embodiment, there are a pre-
ferred number of hooks and eyes. In an alternative em-
bodiment, the number of hooks and eyes may be varied.
[0043] In the preferred embodiment, the first surface
of first sheet portion is Elastomeric polyurethane. In an
alternative embodiment, the first surface can be made of
any other materials.
[0044] In the preferred embodiment, a plurality of fas-
teners in an array is fastened on the face of a backing
sheet. In an alternative embodiment, a single fastener
may be fastened on the face of the backing sheet.

Claims

1. A method of manufacturing a connector (1) having
fasteners (2,3), such as hooks (2) or eyes (3) for a
hook-and-eye connector (1), comprising the steps:
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a) fastening a plurality of the fasteners (2, 3) in
an array on a face of a backing sheet (42, 43);
b) forming an aperture (8, 28) in a first sheet
portion (12, 32) for receiving each fastener (2,
3), each aperture (8, 28) extending between op-
posing first and second surfaces (20, 21, 40, 41)
of the first sheet portion (12, 32);
c) inserting each fastener (2, 3) into a respective
aperture (8, 28) such that the face of the backing
sheet (42, 43) is directed inwardly to lie against
the first surface (20, 40);
d) abutting a second sheet portion (13, 33) with
the second surface (21, 41) and joining the first
and second sheet portions (12, 13, 32, 33) such
that they are joined along at least two opposing
edges (15, 16, 17, 18, 34, 35, 36, 37) common
to both the first and second sheet portions (12,
13, 32, 33);
e) fixing the backing sheet (5, 25) to the first or
second sheet portion (12, 13, 32, 33);
f) inverting the first and second sheet portions
(12, 13, 32, 33) such that the face of the backing
sheet (42, 43) is directed outwardly, each fas-
tener (2, 3) protrudes outwardly from each ap-
erture (8, 28) and the backing sheet (5, 25) lies
between the first and second sheet portions (12,
13, 32, 33).

2. The method of claim 1 wherein the first and second
sheet portions (12, 13, 32, 33) are parts of one sheet
joined by a fold (14, 38) elongated transverse to the
opposing edges (15, 16, 17, 18, 34, 35, 36, 37) to
form a pocket (19, 39).

3. The method of anyone of claims 1 or claim 2, char-
acterised in that each fastener (2, 3) was an outer
end (7, 27) inserted through the aperture (8, 28) and
an inner end (6, 26) fixed to the backing sheet (5,
25), and wherein at step c) the backing sheet (5, 25)
is folded away from the outer end (7, 27) such that
the outer end (7, 27) projects from the backing sheet
(5, 25) before being inserted into the aperture (8, 28).

4. The method of anyone of claims 1-3, characterised
in that one or more of the at least two opposing edg-
es (15, 16, 17, 18, 34, 35, 36, 37) are joined by ther-
mal bonding or ultrasonic welding.

5. The method of anyone of claims 1-5, characterised
in that either (a) the apertures (8, 28) are formed
into first sheet portion (12, 32) by a cutter that vi-
brates ultrasonically; or (b) the first and second sheet
portions (12, 13, 32, 33) are made from fabric; or (c)
the first sheet portion (12, 32) made from Elastomeric
polyurethane; or (d) the connector (1) is a hook (2);
or (e) the connector (1) is a eye (3).

6. The method of anyone of claims 1-5, characterised

in that the first and the second surfaces (20, 21, 40,
41) are thermally bonded.

7. The method of anyone of claims 1-6, characterised
in that the plurality of the fasteners (2, 3) is sewn on
the face of a continuous strip of backing sheet (42,
43).

8. The method of anyone of claims 1-7, characterised
in that the continuous strip of backing sheet (5, 25)
having fasteners (2, 3) is segmented at intervals by
a cutter ultrasonically vibrated to form individual
backing sheet (5, 25).

9. A connector (1) manufactured by a method of any-
one of claims 1-13.

10. A connector (1) for a clothing or textile item, includ-
ing:

a backing sheet (5, 25);
a plurality of hook or eye fasteners (2, 3) fixed
in a first array to the backing sheet (5, 25);
first and second sheet portions (12, 13, 32, 33)
joined along at least two opposing edges (15,
16, 17, 18, 34, 35, 36, 37) common to both the
first and second sheet portions (12, 13, 32, 33)
and characterised in that, the first sheet por-
tion (12, 32) including a second array of aper-
tures (8, 28), at least one of the first and second
sheet portions (12, 13, 32, 33) fixed to the back-
ing sheet (5, 25);

wherein the backing sheet (5, 25) lies between the
first and second sheet portions (12, 13, 32, 33) and
each fastener (2, 3) projects from a respective one
of the apertures (8, 28).
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