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(54) Strip hinge composed of flexible strips of fiber reinforced synthetic material

(57) The present invention relates to a hinge (10) for
hingedly connecting a first and a second device (11, 12)
along at least part of a length of a hinge axis (4) between
them. The hinge (10) of the present invention comprises
a first layer (1) of a first fibre reinforcing material and an
opposite second layer (2) of a second fibre reinforcing
material, the first layer (1) of the first fibre reinforcing
material being connected to the second layer (2) of the
second fibre reinforcing material over at least part of the
length of the hinge axis (4), the connection defining on

opposite sides thereof a hingedly connected first and a
second part (5, 6) comprising the opposite first and sec-
ond layers of fibre reinforcing material (1, 2). The hinge
of the present invention is suitable for use in a wide va-
riety of applications, for example the hinged connection
of a door to a container, the hinged connection of two or
more panels, the hinged connection of a door to a wall
of a building or an air plane, roller doors comprising a
plurality of door panels hingedly connected to each oth-
er.
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Description

[0001] The present invention relates to a hinge for
hingedly connecting a first and a second device along
at least part of a length of a hinge axis between them,
according to the preamble of the first claim.
[0002] The hinges known in the art consist of two parts
rotatably mounted with respect to each other through a
pen. Along the side of the first part that contacts a cor-
responding side of the second part, one or a plurality of
cylindrical protrusions are provided, which are to be re-
ceived in corresponding recesses on the second part.
Likewise, along the side of the second part contacting
the corresponding side of the first side, one or a plurality
of annular protrusions are provided, which are to be re-
ceived in corresponding recesses on the first part. The
first and second part are connected by aligning the cen-
tral hole of the annular protrusions on the first and sec-
ond part and by passing a pen through the aligned cen-
tral holes. In practice, usually the first hinge part is
mounted to or provided on a first panel, the second part
being mounted to or provided on a second panel.
[0003] These known hinges however present the dis-
advantage that the annular protrusions of the first and
second part need to be well aligned to allow mounting
the hinge. This has been found to be particularly labori-
ous in case the annular protrusions of the hinge and the
panel to which are provided, are made from one part.
[0004] It is the aim of the present invention to provide
a new hinge, which may be produced in a simple manner
and which is suitable for use with a large variety of ma-
terials and devices.
[0005] This is achieved according to the present in-
vention with the technical features of the first claim.
[0006] The hinge of the present invention comprises

(a) a first layer or sheet of a first fibre reinforcing
material and an opposite second layer of a second
fibre reinforcing material. The first and second fi-
brous reinforcing material may be the same or dif-
ferent.
(b) the first layer of the first fibre reinforcing material
is connected to the second layer of the second fi-
brous reinforcing material at the position of the
hinge axis, over at least part of the length of the
hinge axis.
(c) On opposite sides of the connection of the first
layer of fibrous reinforcing material and the second
layer of fibrous reinforcing material, hingedly con-
nected first and a second parts are defined. The first
part comprises a part of the opposite first and sec-
ond layers of fibre reinforcing material on one side
of the connection. The second part comprises a part
of the opposite first and second layers of fibre rein-
forcing material on the opposite side of the connec-
tion.

[0007] The hinge of the present invention being made

of a composite material presents the advantages of be-
ing suitable for use with a large variety of devices,
shapes and materials that need to be hingedly connect-
ed. The shape of the hinge, in particular the shape of
the first and second part that are connected to respec-
tively the first and second device, easily adapts itself to
the shape of the devices to be connected. This in con-
trast to the state of the art hinges the shape of which
has to be adapted to the devices to be connected al-
ready in the production stage thereof. This versatility of
the composite material is combined with a reduced
weight as compared to existing hinges, while providing
improved resistance to wearing, combined with the
property that the hinge may be rotated over an angle of
more than 180°, often 270 or even 360° without neces-
sitating any adaptation of the mechanical construction
of the hinge or the use of dedicated parts. This is par-
ticularly advantageous when envisaging the use of the
hinge of this invention for connecting a container door
to a container.
[0008] In the hinge of this invention, the first and sec-
ond layer comprise a sheet, a fabric or mat of a woven
or non-woven, a stitched non-crimp fabric or a braided
fabric of fibrous reinforcing material. The connection of
both layers is facilitated when using a woven, braided
or stitched non-crimp fabric or mat, the fibres extending
under an angle of between 0 and 180° with respect to
the hinge axis. Nevertheless, an angle between 30° and
60° and between 120° and 150° with respect to the
hinge axis is preferred as in that way an optimum rein-
forcement at the position of the hinge axis is obtained.
To improve the mechanical stability of the hinge it is pre-
ferred that the fibrous reinforcing material is built up of
fibres that extend in various directions, in particular it is
preferred that the fibrous material is built up of fibres
extending in perpendicular directions. The man skilled
in the art will be able to choose the appropriate fibrous
reinforcing material depending on the intended use of
the hinge and the loads to which the hinge is to be sub-
jected.
[0009] The first and second layer of fibrous reinforcing
material may be connected to each other by any means
and in any way known to the man skilled in the art. For
example the first and second layer may be chemically
bonded to each other, be connected by means of an ad-
hesive or be mechanically connected, the latter me-
chanical connection being preferred.
[0010] The mechanical connection may be achieved
according to any method known to the man skilled in the
art and will usually be adapted by the man skilled in the
art to the nature of the fibrous reinforcing material of
which the first and second layer are made. The mechan-
ical connection may for example be achieved through
welding, stapling, needling, braiding, knitting, tufting or
flocking. The direction in which the connection is estab-
lished is not critical to the invention and will usually be
adapted by the man skilled in the art to the nature of the
first and second fibrous reinforcing material. In order to
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obtain an optimum connection and to minimise the risk
to deformation of the connection and shifting of the con-
nected panels with respect to each other in length direc-
tion of the hinge axis, the connection is preferably es-
tablished in a zigzag manner. The zigzag preferably ex-
tends under an angle of between 30 and 60° with re-
spect to the hinge axis.
[0011] The first and second layer may be made of the
same or a different of fibrous reinforcing material. The
first and second layer may comprise one single layer of
fibrous reinforcing material or a plurality of superim-
posed layers, that may be connected to each other or
not. Suitable fibrous reinforcing materials for use with
the present invention comprise metal fibres, mineral fi-
bres for example glass fibres, carbon fibres, wool, cot-
ton, flax etc.; synthetic fibres for example polyester,
polypropylene, polyethylene, polyamide or mixtures of
two or more of these fibres. However, because of its high
elongation to break ratio, the use of aramid fibres is pre-
ferred. It is however also possible to use twined or twist-
ed fibres, even if the basic material of which they are
made has a lower elongation to break ratio. The twisting
and twining techniques have been found to improve the
elongation to break ratio.
[0012] After having been connected to each other, the
first and second layer are impregnated with a thermo-
plastic material or a mixture of two or more thermoplastic
materials, a thermosetting resin or a mixture of two or
more different thermosetting resins, an elastomeric ma-
terial or a mixture of two or more elastomers, or a mix-
ture of two or more thermoplastic materials, thermoset-
ting resins and elastomers. However, elastomers and
thermoplastic materials are preferred as they show a
good flexibility at room temperature or bending strain,
combined with a good bending strength. The thus im-
pregnated fibrous reinforcing material offers the advan-
tage of being a thermal insulator and of providing a good
resistance to wearing. Moreover, although the fibrous
reinforcing material is rather supple, after impregnation
and mounting to the devices to be connected, it shows
a sufficient strength combined with the flexibility needed
to allow rotating the hingedly connected first and second
devices with respect to each other. Furthermore, it may
be easily built in a wide variety of plastic materials in
such a way that the connection of the fibrous reinforcing
sheets is hardly visible.
[0013] Within the scope of this invention, a wide vari-
ety of thermoplastic materials may be used, amorphous
materials, crystalline as well as semi-crystalline materi-
als. By selecting the appropriate material a more or less
supple hinge or a hinge with a better strength and wear-
ing resistance may be obtained. Examples of suitable
thermoplastics include one or more materials selected
from the group of polyurethane, polyethylene, polypro-
pylene, ethylene-propylene copolymers, polybutadiene
rubber or a mixture thereof. Within the scope of this in-
vention, a wide variety of thermosetting resins may be
used for impregnating the fibrous reinforcing material,

for example a material selected from the group of poly-
urethane, vinylester resins, unsaturated polyester res-
ins, or a mixture of two or more of these materials. Ex-
amples of suitable elastomers include polyurethane,
polypropylene, ethylene-propylene copolymers, polyb-
utadiene rubber. These materials may be crystalline,
semi crystalline or amorphous, depending on the envis-
aged flexibility and load bearing capacity.
[0014] The invention also relates to an assembly com-
prising a first and a second device that are hingedly con-
nected to each other by means of the above described
hinge.
[0015] In this assembly, the opposite layers of first and
second fibre reinforcing material at a first side of the con-
nection defining the first part, define between them a
first free space for receiving a first device. Similarly, the
opposite layers of first and second fibre reinforcing ma-
terial of the second part define the second part with a
second free space for receiving a second device.
[0016] It is however preferred to connect opposite first
and second sides of the first device to respectively the
first and second layer of the first part, and to connect
opposite first and second sides of the second device to
respectively the first and second layer of the second de-
vice.
[0017] The present invention also relates to a contain-
er comprising a container wall hingedly connected to a
container door by means of the hinge of the present in-
vention.
[0018] The invention is further elucidated in the ap-
pending figure and figure description.
[0019] Figure 1 shows a view to the hinge of the
present invention.
[0020] The hinge 10 of the present invention compris-
es a first 1 and a second 2 layer of a fibrous reinforcing
material, that are connected to each other along a hinge
axis 3. The fibrous reinforcing material is impregnated
with an elastomeric material, a thermoplastic material
or a thermosetting resin or a combination of two or more
of these materials.
[0021] The connection 4 may be continuous or may
be interrupted, and may extend over the entire length of
the hinge axis or over only part thereof, depending on
the intended use of the hinge 1. The connection 4 will
usually extend over a certain width, which will be adapt-
ed to the nature of the fibrous reinforcing material 1, 2,
the technique with which the connection is achieved, the
nature of the material used to effectuate the connection
and the nature of the devices that need be connected.
[0022] As can be seen from figure 1, the first layer 1
extends substantially flat. At the position of the connec-
tion 4, on both sides thereof, the second layer 2 is bent
15, 16 towards the first layer 1 so as to contact the first
layer 1 at the position of the connection 4. In that way
on opposite sides of the connection 4 a first and second
pocket 5, 6 are formed for receiving a first and second
device 11, 12 that need to be hingedly connected. It is
however preferred to use the hinge 10 of the present
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invention for connecting a first and a second panel 11,
12.
[0023] To improve the functioning of the assembly,
and to allow mounting the first and second panel 11, 12
at widely varying angles with respect to each other, the
first and second panel 11, 12 will usually have in the vi-
cinity of the connection 4, respectively a first and a sec-
ond end part with a complementary shape.
[0024] Because of its nature, the hinge 1 of the
present invention is suitable for hingedly connecting a
wide variety of devices. Suitable examples include the
hinged connection of a door to a container, the hinged
connection of two or more panels, the hinged connec-
tion of a door to a wall of a building, an air plane, roller
doors comprising a plurality of door panels hingedly con-
nected to each other. When properly selecting the ma-
terial of the door and the material of which the hinge is
made, a fireproof door construction can be obtained.
[0025] To achieve a sturdy connection, opposite faces
8, 9 of the first panel 11 are connected to respectively
the first and second layer of impregnated fibrous rein-
forcing material 1, 2.
[0026] The connection of both faces 8, 9 of the first
panel may be effectuated using the same technique and
the same material or in a different manner or using dif-
ferent materials. The connection may be established
mechanically, for example through stapling, by means
of screws, or through chemical bonding, for example by
means of an adhesive or a compound which is capable
of chemically reacting with both the material of the first
panel 11 and the impregnation material for the first and/
or second fibrous reinforcement 1, 2. Opposite faces 13,
14 of the second panel 12 are connected to respectively
the first and second layer of impregnated fibrous rein-
forcing material 1, 2 in the same or a different manner
as compared to the first panel 11.
[0027] For aesthetic reasons as well as for the sake
of providing a sufficiently strong connection, the contact
surface 7 between the first and second layer of impreg-
nated fibrous reinforcing material 1, 2 and the first and
second panel 11, 12 will be sufficiently large.
[0028] The assembly of the present invention may fur-
ther comprise means for locking the first device to a fur-
ther device or to a frame to which the first device is
mounted. In practise, the assembly of the present inven-
tion may comprise locking means for locking the first or
second panel or both to a frame or a further panel.
Thereto, the side of the first or second panel 1, 2 facing
the frame is provided with a protrusion and the frame or
further panel are provided with a corresponding recess-
es for releasably receiving the protrusion. The releasa-
ble locking may be accomplished in any manner known
to the man skilled in the art, for example in a mechanic
manner, by means of co-operating magnets.
[0029] In a preferred embodiment, the frame is made
of a composite material and comprises a hollow part.
The hollow part is for example connected to a pressure
device or contains mechanical means for expanding the

hollow part. The protrusion on the first panel 1 compris-
es means for engaging this recess. When locked into
the recess, unlocking of the protrusion is achieved by
applying a pressure to the hollow part of the frame or by
mechanically expanding the hollow part.

Claims

1. A hinge (10) for hingedly connecting a first and a
second device (11, 12) along at least part of a length
of a hinge axis (4) between them, characterised in
that the hinge (10) comprises a first layer (1) of a
first fibre reinforcing material and an opposite sec-
ond layer (2) of a second fibre reinforcing material,
the first layer (1) of the first fibre reinforcing material
being connected to the second layer (2) of the sec-
ond fibre reinforcing material over at least part of
the length of the hinge axis (4), the connection de-
fining on opposite sides thereof a hingedly connect-
ed first and a second part (5, 6) comprising the op-
posite first and second layers of fibre reinforcing
material (1, 2).

2. A hinge as claimed in claim 1, characterised in that
the first and second layer (1, 2) comprise a fabric,
a mat, a stitched non-crimp fabric or a braided fabric
of a fibrous reinforcing material.

3. A hinge as claimed in claim 1 or 2, characterised
in that at the position of the hinge axis (4) , the fi-
bres extend with respect to the hinge axis under an
angle which varies between 0 and 180°, preferably
between 30 and 150°.

4. A hinge as claimed in any one of claims 1-3, char-
acterised in that the first and second layer are im-
pregnated with a thermoplastic material or a mixture
of two or more thermoplastic materials, a thermo-
setting resin or a mixture of two or more different
thermosetting resins, an elastomer or a mixture of
two or more elasomers, or a mixture of two or more
thermoplastic materials, thermosetting resins and
elasomers.

5. A hinge as claimed in claim 4, characterised in that
as a thermoplastic material use is made of a mate-
rial selected from the group of polyethylene, poly-
propylene, ethylene-propylene copolymers, polyb-
utadiene rubber, polyurethane, or a mixture thereof,
the thermoplastic material being amorphous, crys-
talline or semi-crystalline.

6. A hinge as claimed in claim 4, characterised in that
as an elastomeric material use is made of a material
selected from the group of polyurethane, polypro-
pylene, ethylene-propylene copolymers, polybuta-
diene rubber, the elastomeric material being amor-
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phous, crystalline or semi-crystalline.

7. A hinge as claimed in claim 4, characterised in that
as a thermosetting resin use is made of a material
selected from the group of polyurethane, vinylester
resins, unsaturated polyester resins, or a mixture of
two or more of these materials.

8. An hinge as claimed in any one of claims 1-7, char-
acterised in that the first and second layer of fi-
brous reinforcing material are mechanically con-
nected to each other.

9. A hinge as claimed in claim 8, characterised in that
the first and second layer are connected to each
other through stitching, needling, braiding, tufting or
flocking.

10. A hinge as claimed in any one of claims 1-9, char-
acterised in that the first layer (1) extends substan-
tially flat, and in that at the position of the connec-
tion (4), the first and second part of the second layer
(2) bend towards the first layer.

11. An assembly comprising a first and a second device
hingedly connected to each other by means of a
hinge, characterised in that use is made of a hinge
(10) as claimed in any one of claims 1-9, the oppo-
site layers of first and second fibre reinforcing ma-
terial (1, 2) of the first part defining a first free space
(5) between them for receiving the first device (11).

12. An assembly as claimed in claim 11, characterised
in that the opposite layers of first and second fibre
reinforcing material (1, 2) of the second part define
between them a second free space (6) for receiving
the second device (12).

13. An assembly as claimed in claim 11 or 12, charac-
terised in that opposite first and second sides (8,
9) of the first device (11) are connected to respec-
tively the first and second layer (1, 2) of the fibrous
reinforcing material of the first part (5).

14. An assembly as claimed in claim 12 or 13, charac-
terised in that opposite first and second sides of
the second device (12) are connected to respective-
ly the first and second layer (1, 2) of the fibrous re-
inforcing material of the second part (6).
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