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METHOD FOR FORMING A PREDETERMINED PATTERN IN AN OPTI-
CAL FIBRE TEXTILE AND AN OPTICAL FIBRE TEXTILE

. The invention relates to a method as defined
in the preamble of claim 1 for forming a predetermined
pattern in an optical fibre textile and an optical fi-

bre textile as defined in the preamble of claim 10.

PRIOR ART

An optical fibre textile is used to mean a
fabric, a woven fabric, a knitted fabric, a yarn, a
fibre, a rope and/or any other similar material which
partly or wholly uses an optical fibre in making the
material. An optical fibre can be used as a warp
and/or as a weft in makiﬁg’éniéptical fibre textile.
Apart from the optical fibte, an optical fibre textile
may contain any other material conventionally used in
a textile. '

An optical fibre is used to mean any element
used to carry optical power, such as light. Optical
fibres can be used e.g. for illumination or for dis-
playing a bulletin so that 1light is conducted from a
light source to the fibre from the first end thereof,

" and is conducted through the fibre at the opposite end

of the fibre to a predetermined point where one wishes
to conduct the light.

Known in prior art is to form patterns on a
surface formed by optical fibres. Known in prior.art
is also to break the surface of optical fibres, to
change their optical properties in a predetermined
spot so that the optical fibres perméate light in the
aforementioned spot, enabling illumination of a prede-
termined pattern. Previously, sandblasting has been
used to break the surface of optical fibres and to
form a predetermined pattern. In addition, known from
US publication 3,508,589 is a textile product with op-
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tical fibres being placed in a textile structure and
with spots on the surface of the fibre, achieved by
heating, from which the light is released.

A problem with the prior-art methods and in
particular with sandblasting is that the method also
damages the textile area around the pattern. By heat-
ing it is possible to achieve a change in the optical
properties of an optical fibre, but the pattern thus
formed cannot be precisely formed so that the contours
of the pattern  would be distinctly defined.

' The objective of the present invention is to
eliminate the drawbacks referred to above.

One specific objective of the invention is to
disclose a novel and simple method for forming a pre-
determined, permanent pattern in an optical fibre tex-
tile. The objective of the invention is to disclose a
method that enables one to form an accurate three-
dimensional pattern deviating from the plane of the
optical fibre textile in an optical fibre textile.
Further, the objective of the invention is to disclose
a rollable and foldable optical fibre textile having
an accurately defined predetermined pattern whose col-
our and illuminance can be varied by controlling the

light source that conducts light to the optical fi-

bres.

SUMMARY OF THE INVENTION

The method of the invention for: forming a
predetermined pattern in an optical fibre textile is
characterised by what has been presented in the
claims.

The invention is based on a research work
carried out in which it was sﬁrprisingly found that it
is possible to form even véry accurate predetermined
patterns in an optical fibre textile partly or wholly
formed from optical fibres by suitably heating and
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shaping the optical fibre textile. The predetermined
pattern may be in the form of a symbol, a letter, a
text, an arrow, a straight line, a circle, a rectangle
and/or any other graphic image and/or figure.

In the method of the present invention for .
forming a predetermined pattern 'in an optical fibre
textile, a predetermined permanent three-dimensional
pattern deviating from the plane of the optical fibre
textile is formed in the optical fibre textile by
changing the optical properties of the optical fibres
by means of heating and shaping so that the optical
fibres partly permeate the light being conducted in
them in the predetermined pattern for illuminating the
pattern. The method of the present invention can be
used to form in an optical fibre textile various illu-
minated patterns having a predetermined shape.

An optical fibre textile can be heated so
that the optical properties of the optical fibres do
not substantially change due to heating. In other

‘words, the structure of the optical fibre textile does

not substantially weaken. During the heating it is
possible to modify the‘optical fibres and the optical
fibre textile so that the optical fibres and the opti-
cal fibre textile can be shaped,  -e.g. moulded by means
of a mould. After this, the optical properties of op-
tical fibres can be changed while at the same time
shaping a three-dimensional pattérn deviating from the
plane, the shaping of an optical fibre textile ena-
bling one to form definite confines of a predetermined
pattern. When shaping, i.e. bending the optical fibre
textile, breakage is taking place due to the bending,
emphasizing the contours of the three-dimensional
shape.

The optical properties of optical £fibres can
also be changed by heating the optical fibre textile.
The optical properties of optical fibres can also be
changed by means of the combination of heating and
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shaping the optical fibre textile, i.e. by means of a
combined effect.

When heating an optical fibre textile, the
amount of the heat being used and the temperature can
be adjusted so that the optical properties of the op-
tical fibres can be adjusted at the same time. By ad-
justing the optical properties of optical fibres it is:
also possible to accurately adjust the amount of light
being released from the optical fibres and thus also
the illumination of a predetermined pattérn. The opti-
cal properties of optical fibres can be adjusted so
that they permeate different amounts of light in the
different spots of the pattern made in the optical fi-
bre textile.

To heat an optical fibre textile, any conven-
tional heat forming source can be used. Also the shap-
ing element, such as a mould, to be used to shape an
optical fibre textile can function as a heat source.
Preferably, the optical fibre textile is heated to a
temperature of 75°C-260°C. However, the temperature
may vary for each case specifically, depending on the
material and properties of the optical fibre being
used. An optical fibre textile cannot be heated to too
high a temperature so that the structures of the opti-
cal fibres will not be damaged so that the light being
conducted in them does not propagate in the desired
manner.

An optical fibre textile can be shaped by us-
ing vacuum moulding, overpressure moulding, mechanical
compression, pressing and/or any other similar proce-
dure for forming a predetermined three-dimensional
pattern deviating from the plane in an optical fibre
textile. To shape an optical fibre textile it is pos-
sible to use moulds, counterparts and/or any other
similar elements used for shaping an article. The
three-dimensional pattern can conform to any predeter-

mined relief of surface.
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In forming a predetermined pattern in an op-

‘tical fibre textile it is possible to use a protective

film on the surface of the optical fibre textile. The
protective film can be placed on the surface of the
optical fibre textile prior to heating and shaping the
optical fibre textile. The protective film can be e.g.
a coloured, transparent and/or patterned plastig film.
Apart from protecting against malicious damage and
dirt, the protective film can function as a so-called
counterpart of the mould when shaping an optical fibre
textile e.g. using wvacuum moulding. In this case, the
protective film prevents the air from flowing through
the optical fibre textile. The optical fibre textile
can also be protected using other materials such as
resins and/or any other coatings suitable for protect-
ing an optical fibre textile.

Further, the present invention relates to an
optical fibre textile having a predetermined pattern
formed therein using the method in accordance with the
present invention. The optical fibre textile may have
been further treated so that on the opposite sides of
one edge thereof, mouldings have been glued for at-
taching the ends of the optical fibre textile and ena-

bling their equalising so that the optical fibres of

. the optical fibre textile receive the light being con-

ducted to them from the light source.

The mouldings to be glued to the opposite
sides of one edge of the optical fibre textile can be
stiff or flexible.

After gluing the mouldings, the ends of the
optical fibre textile can be equalised, e.g. smoothed
or polished so that the optical fibres of the optical
fibre textile are capable of receiving the light being
conducted to them. The edge of the optical fibre tex-
tile can alternatively be cut e.g. with a laser beam

in the manufacturing phase.



WO 2005/049905 PCT/F12004/000702

10

15

20

25

30

35

The light sources can be so arranged that one
light source produces and conducts light to one opti-
cal fibre of the optical fibre textile. Alternatively,
the light'sources can be so arranged that one 1light
source produces and conducts light to several optical
fibres of the optical fibre textile. Densely placed
light sources can produce light to several optical fi-
bres without e.g. bending and placing the optical fi-
bre textile, or bundling the optical fibres in the
light source, which would harm the properties thereof.

The light source to be attached to an optical
fibre textile can be any light source suitable for il-
luminating an optical fibre textile.

In one embodiment of the invention, the light
source 1s a LED component. Apart from producing light,
the use of LED components enables the bending and
rolling of the optical fibre textile. The LED compo-
nent can be round in shape having e.g. a diameter of 5
mm. Alternatively, the LED component can be elongated
so that it is capable of conducting light to several
optical fibres of the optical fibre textile. The LED
components can be switched e.g. to a £film circuit
board which is used to conduct the operating voltage
to the LED components. The LED components can also be
switched to any other unit that conducts operating
voltage. |

The light sources attached to an optical fi-
bre textile, such as LED components, can be controlled
e.g. one at a time so that different light sources are
turned on and off at different moments of time. 1In

this manner it is possible to control a pattern formed

'in an optical fibre textile. In the same manner it is

also possible to control the illumination and colour
of the pattern at different moments of time.

Further, the edge of the optical fibre tex-
tile, which has been treated in a manner referred to



WO 2005/049905 PCT/F12004/000702

10

15

20

25

30

35

above, can be used as the suspension rail of the opti-
cal fibre textile. ‘

Substantial in the invention is the accurate
and controlled treating of the optical fibre so that
its optical properties, i.e. light conducting proper-
ties, are not damaged; instead they are made suitably
weaker so that the formed patterns are illuminated
throughout their entire area in the desired manner.

An advantage of the method of the invention
compared to prior-art methods is that by heating and
shaping an optical fibre textile including optical fi-
bres in.the predetermined spots thereof it is possible
to achieve, more accurately and carefully, permanent
predetermined three-dimensional patterns deviating
from the plane on the surface of an optical fibre tex-
tile. The invention further has the advantage that the
edges of the pattern formed in the optical fibre tex-
tile are very definite and precise. Further, the
method of the invention has the advantage that solely
the predetermined spots of the optical fibre textile
are treated, whereby the rest of the textile remains
untreated and undamaged.

Further, the optical fibre textile treated
with the method in accordance with the present inven-
tion has the advantage that it can be used in various
different embodiments such as providing information
such as a guide, in interior decoration, as a work of
art or a part thereof, as a decoration, in implement-
ing mood lightning and/or in any other similar embodi-
ment. It is possible to conduct to the optical fibres
of an optical fibre textile lights of any colour. By
conducting light from the light source to the optical
fibres of an optical fibre textile in accordance with
the invention and by controlling the light being con-
ducted from the light source it is possible to accu-
rately and simply adjust e.g. the illuminance of the
formed optical fibre textile and the predetermined
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pattern thereof. By controlling the light being con-
ducted from a light source one can give the impression
of a moving pattern. A further advantage is that by
shaping an optical fibre textile using the method in
accordance with the invention it is possible to form.
illuminating surfaces having the desired predetermined
shape in places such as interior decoration of cars,
for which e.g. standard sized 1light fitting is un-
suited. '

LIST OF FIGURES

In the following section, the invention will
be described in detail by means of embodiment examples
with reference to accompanying drawings, in which

Figs. la and 1b illustrate one embodiment of
the present invention for forming a predetermined pat-
tern in an optical fibre textile;

Fig. 2 represents an optical fibre textile
formed in accordance with one embodiment of. the pres-
ent invention in a permanent predetermined pattern;

Fig. 3 is an imége illustrating an optical
fibre textile including optical fibres that has been
treated using the method in accordance with the pres-
ent invention; aﬁd

Figs. 4a and 4b schematically represent an
optical fibre textile in accordance with one embodi-
ment of the present invention having mouldings glued
to one edge thereof, and light is conducted to the op-
tical fibres of the optical fibre textile from a light

source.
DETAILED DESCRIPTION OF THE INVENTION

Figs. la and 1b illustrate the treatment of
an optical fibre textile in accordance with one em-

bodiment of the present invention.
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Figs. la and 1b show a procedure in accor-
dance with one embodiment of the présent invention for
forming a pattern in an optical fibre textile. The op-
tical fibre textile presented in Figs. la and 1b may
have been formed in a manner as presented in Figs. 4a .
and 4b. In other words, if desired, one edge of the
optical fibre textile 2, i1.e. the one from which one
wishes to conduct light to the optical‘fibres 4 of the
optical fibre textile 2, may have been so treated that
mouldings 5a, 5b have been glued to the opposite sides
of the edge for attaching the ends of the optical fi-
bre textile. The mouldings can be stiff or flexible
according to the target of application. After this,
the attached ends have been equalised by using e.g. a
laser so that the optical fibres 4 of the optical fi-
bre textile; 2 are capable of receiving light being
conducted to them. For example, after the formation of
a predetermined pattern, light sources 6a, 6b, 6c, 6d,
6e, herein LED components, which are used to produce
light to the aforementioned optical fibres .4, can be
attached to the fastened and equalised ends of the op-
tical fibres 4 of the optical fibre textile 2. In the
embodiment as shown in‘Fig. 4b, one LED component 6a,
6b, 6c, 6d, 6e produces light to three optical fibres
4,

In Figs. la and 1b, an optical fibre textile
2 partly formed from optical fibre is placed on top of
a predetermined mould 3. Furthermore, on top of the
optical fibre textile there is placed a protective
film 1, which may be e.g. a transparent plastic film.
The plastic film 1 can function as an element prevent-
ing air flow when using vacuum pressure fof shaping
the optical fibre textile. The plastic film 1 can also
be left on the surface of the optical fibre textile 2
to protect the optical fibre textile 2 e.g. against
dirt.
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In the embodiments as shown in Figs. 1la and
1b, the optical fibre textile 2 and protective film 1
are heated and shaped by means of a predetermined
mould 3 so that the optical properties of the optical
fibres change, i.e. their structure is damaged, while
forming a three-dimensional pattern deviatiﬁg from the
plane. In this embodiment, heat is conducted to the .
optical fibre textile via the mould 3 for treating a
particular, limited, predetermined spot in the optical
fibre textile. The optical fibre textile can be heated
e€.g. to a temperature of 75-260°C.

After this, the optical fibre textile 2 and
the protective film 1 on the surface thereof are left
to cool, thereby obtaining in the optical fibre tex-
tile a predetermined three-dimensional pattern deviat-
ing from the plane thereof. As the structure of the
optical fibres changes, the optical fibres partly per-
meate the light being conducted in them, and an illu-
minated pattern is formed in the optical fibre textile
in this manner (Figs. 2 and 3).

In the optical fibres of an optical fibre
textile 2 one can conduct e.g. coloured such as green
light. By controlling the light source of the light
being conducted in an optical fibre one can give an
impression of a moving pattern. The sharper shapes of
a pattern of an optical fibre textile emphasize the
breakage of the surface of an optical fibre, and light
is released more abundantly from the optical fibre.

The invention is not limited merely to the
embodiment examples referred to above; instead many
modifications are possible within the scope of the in-

ventive idea defined by the claims.
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CLAIMS

1. A method for forming a predetermined pat-
tern in an optical fibre textile, character -
ised in that a permanent predetermined three-
dimensional pattern deviating from the plane of the
optical fibre textile is formed in the optical fibre
textile'by changing the optical properties of the op-
tical fibres by means of heating and shaping so that
the optical fibres partly permeate the light being
conducted in them in the predetermined pattern for il-
luminating the pattern.

2. The method as defined in «claim 1,
characterised in that the optical fibre
textile is heated so that the properties of the opti-
cal fibres do not substantially change during the
heating.

3. The method as defined in - claim 1,
characterised in that the optical proper-
ties of the optical fibres are changed by heating the
optical fibre textile. ' '

4. The method as defined in any one of claims
1-3, characterised in that the optical
properties of the optical fibres are changed by shap-
ing the optical fibre textile.

5. The method as defined in any one of claims
1-4, characterised in that the amount of
heat and the temperature are adjusted when heating the
optical fibre textile for adjusting the optical prop-
erties of the optical fibres and the amount of light
being emitted from the optical fibres in the different
sections of the pattern. .

6. The method as defined in any one of claims
1-5, characterised in that the optical fi-
bre textile is heated to a temperature of 75°C-260°C.

‘ 7. The method as defined in any one of claims
1-6, characterised in that the optical fi-

bre textile is shaped using vacuum moulding, overpres-
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sure moulding, by mechanically compressing and/or
pressing.

8. The method as defined in any one of claims
1-7, characterised in that a protective
film is placed on top of the optical fibre textile
prior to heating and shaping the optical fibre tex-
tile. ‘

9. The method as defined in any one of <laims
1-8, characterised in that the predeter-
mined pattern is in the form of a symbol, a letter, a
text, an arrow, a straight line, a curve, a circle
and/or a rectangle. '

10. An optical fibre textile having a prede-
termined pattern formed therein in accordance with the
method as defined in any one of claims 1-9.

11. The optical fibre textile as defined in
claim 10, characterised in that on the op-
posite sides of one edge of the optical fibre textile
(2), mouldings (5) have been glued for attaching the
ends of the optical fibre textile (2) and enabling
their equalising so that the optical fibres (4) of the
optical fibre textile (2) receive the light being con-
ducted to them from a light source (6).

‘ 12. The optical fibre textile as defined in
claim 10 or 11, characterised in that the
light source (6) conducts light to one or more optical
fibres (4) of the optical fibre textile (2).

13. The optical fibre textile as defined in
any one of claims 10-12, characterised in
that. the light source (6) is an LED component.
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