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(57) Abrége/Abstract:

A known display device consists of a sheet-like support (1) which is covered with liquid thermochromic crystals (2). These are
tempered by individual power supply to individual healable elements (3), which lie close to the crystals and are placed between
the sheet-like support (1) and the crystals (2). The crystals assume different shades of colour dependent on the given
temperature so that hereby the colour of the crystals will form a certain pattern. In order to improve the possibilities to control the
tempering of the individual crystals and also protect them from being effected by the ambient temperature and from mechanical
damage, the crystals have underlying means (4) which are controlled to cool down the crystals (2) and/or keep the sheet-like
support (1) of the crystals at a certain temperature. This temperature is lower than the temperature, at which the crystals are
coloured. Further the crystals are covered by a coating of lacquer over the complete sheet-like support.
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{ (57) Abstract

k‘" A known display device consists of a sheet-like support (1) which is covered with liquid thermochromic crystals (2). These are
| tempered by individual power supply to individual heatable elements (3), which lie close to the crystals and are placed between the sheet-like
support (1) and the crystals (2). The crystals assume different shades of colour dependent on the given temperature so that hereby the
colour of the crystals will form a certain pattern. In order to improve the possibilities to control the tempering of the individual crystals
and also protect them from being effected by the ambient temperature and from mechanical damage, the crystals have underlying means
{ (4) which are controlled to cool down the crystals (2) and/or keep the sheet-like support (1) of the crystals at a certain temperature. This
temperature is lower than the temperature, at which the crystals are coloured. Further the crystals are covered by a coating of lacquer over
the complete sheet-like support.
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DISPLAY DEVICE

This invention refers to a display device consisting of a
sheet-like support, which is covered with liquid thermocromic
crystals, which can be tempered by separate power supply to
incdividual heating element, which lie close to the crystals
and are placed between the sheet-like support and the crys-
tals, whereby the crystals assume different shades of colour

depending on the given temperature so that hereby the colour
oI the crystals will form a certain pattern.

A display arrangement of now mentioned type is disclosed in
e.g. US 4142782. This display includes a sheet-like metallic
support, which has a surface, which is covered with a thin
layer of a conventional paint. The layer is in turn covered
with areas of a certain thermocromic composition and it may
also contaln areas of different thermocromic composition. It
may also contain areas of further different kind of a thermo-
cromic composition and/or mixtures of the earlier mentioned
thermocromic compositions. The areas will normally be created
by conventlonal painting techniques using a coating composi-
tion containing a thermocromic compound and an appropriate
conventional binder and an appropriate solvent. The composi-
ticn may further include pigments cf any colour or the compo-
sition can be colourless. The binder is usually colourless in
crder not to obscure the colcour effects to be formed. It is
further described in the patent that the heating of the diff-
erent zreas 1s carried out by plate-like electrical resistance
elements, which are placed between the sheet-like support and
the areas of the thermocromic positions. These plate-like
electrical resistance elements heat the individual crystals in
the different areas to a certain temperature so that the crys-
tals 1n a specific area assume a certain colour depending on
Che temperature. According to the above described methods cer-
taln areas or certain points are given a certain colour by
that the thermocromic crystals, above or in the neighbourhood

0l a certain heating element are heated. Different patterns
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will hereby be formed by that the crystals having a
certain colour will form a certain pattern. If the
display however is subijected to the ambient temperature,
one can understand that it may be difficult to control
the pattern so it has the wanted design and it can also
be difficult to change the pattern from one design to
another if the new pattern demands a lower temperature
for the individual crystals than the earlier temperature.
The temperature of the sheet-like support may assume the
ambient temperature, which can be 8o high that the
control of the temperature for the individual electrical
element have not effect on the crystals but it is only
the ambient temperature which has an effect on the
crystals.

It is therefore an object of the invention ¢to
increase the possibilities to control the tempering of
the individual crystals and also protect them from being
effected by the ambient temperature and also from
mechanical damage. The produced picture on the display
shall also be possible to program.

Accordingly, in one aspect the present invention
provides a display device consisting of a sheet-like
support covered with a layer of liguid thermocromic
crystals, which are separately tempered by individual
power supply to individual heatable elements, said
heatable elements lying close to the crystals and being
placed between the sheet-like support and the crystals,
whereby the crystals aasume different shades of colour
dependent on the given temperature so that hereby the
colour of the crystals will form a certain pattern and

hereby a figure, said theremocromic crystals being
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distributed over the complete layer without a specific
pattern so that the design of the figure is determined
only by tempering the heatable elements, which are
located according to a wanted design, said support
including cooling means which is controlled to cool down
the crystals and/or keep the support of the crystals at a
certain temperature, which is lower than the temperature
at which the crystals are coloured, said crystals being
covered by a coating.

In one embodiment, the display device includes an
underlying layer of peltier elements, which are black and
are supplied by electricity in order to set the
temperature thereof.

In anocther embodiment, the heatable elements are
constituted by the peltier elements. Preferably, the
coating is a plain lacquer consisting of an acryl base
and a synthetic agent. Preferably, the acryl base and
the synthetic agent are mixed in a 10:1 ratlo.

An embodiment of the present invention will now be
described more fully with reference to the accompanying
drawings in which:

Fig. 1 i1s thereby a schematic view a display
according to the presgent invention;

Fig. 2 is a schematic section according to the lines
I1I-1II of fig. 1l; and

Fig. 3 is a section through the underlying sheet-
like support.

The invention is thus a display device consisting of
a stiff sheet-like support. The sheet-~like support could
be made for instance of metal. Several small separately
heatable elements are arranged on the sheet-like support

and the heating is
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performed by supplying an electrical voltage through cables 6
to the elements 3. A layer of liquid thermocromic crystals 2
cover the layer of the heatable elements. The liquid thermo-
cromic crystals may be applied by painting of a coating com-
position which contains thermocromic crystals, which are bound
by a binder. The characteristic of the thermocromic crystals
1s that they assume a certain colour in correspondence to
Chelr given temperature. If thus a heatable element below a
crystal 1s heated to a certain temperature, said crystal will
assume sald temperature and is coloured if the temperature is
higher than the temperature at rest of the crystal. Fig. 1
shows that the crystals 2 have been given a certain tempera-
ture so that a letter L has been formed. The letter L appears
by that all the crystals along the shape of L have been given
Lhe same certain temperature by the underlying heatable ele-
ment. The thermocromic crystals outside L remain passive
because thelr underlying heatable element have not been heated
by voltage supply. As said earlier the power for heating the

elements can take place by supplying a current of a certain
voltage.

The thermocromic crystals are covered by a coating of lacquer
ln order to protect the crystals to the surroundings, the com-

positlon of said coating of lacquer being stated later.

In order to quickly be able to change the pattern, formed by
the crystals, it could be necessary to cool down the crystals,
1f the crystals must be given a lower temperature than the one
they have 1n order to assume a different colour. This could
concern all the crystals or certain crystals. All the crystals
shall thus be cocled down and this can be done by that the
sheet-like support 1 is cooled down or is kept on a constant
temperature which 1s lower than the temperature which makes
Che crystals to assume a certain colour. This means that as
long as the heatable element are not heated any longer, the
whole display device including the thermocromic crystals will
be cooled down to the temperature of the sheet-like support.
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This 1s illustrated in fig. 3 by that the sheet-like support
has one or several continuous channels or is designed like a
jacket so that the sheet-like support 1s hallow whereby a coo-
1lng medium can pass through the sheet-like support and keep

1t at a constant temperature or lower the temperature for the
complete display device.

A further way to carry out the refrigerating capacity is to
arrange a layer of peltier elements under the heatable ele-
ments. The characteristic of a peltier element is that it very
quickly 1s controlled by means of electrical energy and thus
can be given an enocugh low temperature in order to lower the
Cemperature of the thermocromic crystals under the temperature
at which they are given a certain colour. The peltier elements
can also be used instead of the heatable elements 3, see fig.

2 whereat thus the heatable elements 3 are peltier elements.

sultable that the mixing proportion is 10:1. Such a lacquer 1is

very resistant to wearing and also UV-radiation. The described

display device is thus suitable as an advertising sign,
pbecause the pattern on the display (figures) can be altered
rapidly. The display device is not effected by the ambient
cemperature because the sheet-like support 1s kept at a con-
stant temperature. If not, the sunshine could effect the dis-
play so that it is not possible to control the pattern which
the thermocromic crystals should show. Electrical energy 1s
preferably used, e.g. supply of current of a certain voltage,
Ior heating the heatable elements and the supply of current
can be program-controlled concerning the voltage and also
which of the heatazble elements that should be supplilied by

the heatable elements. The signals of a computer can also be
used and possibly amplified in order to bring about the change
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of temperature of the underlying means. The computer can also
control the refrigeration.
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What 18 claimed is:

1. Display device consisting of a sheet-like support
covered with a layer of liquid thermoc¢romic crystals,
which are separately tempered by individual power supply
to i1ndividual heatable elements, said heatable elements
lying close to the crystals and being placed between the
sheet~like support and the crystals, whereby the crystals
asgume different shades of colour dependent on the given
temperature sco that hereby the colour of the crystals
will form a certain pattern and hereby a figure, said
theremocromic crystals being distributed over the
complete layer without a agpecific pattern so that the
design of the figure is determined only by tempering the
heatable elements, which are located according to a
wanted design, said support including cooling means which
is controlled to cool down the crystals and/or keep the
support of the crystals at a certain temperature, which
1s lower than the temperature at which the crystals are

coloured, said crystals being covered by a coating.

2. Display device according to claim 1, further
including an underlying layer of peltier elements beneath
said heatable elements, which are black and are supplied

by electricity in order to set the temperature thereof.

3. Display device according to claim 1, wherein said

heatable elements are constituted by peltier elements.

4 . Display device according te claim 3, wherein said
ligquid thermocromic crystals are painted on the peltier

elements.
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5. Display device according to any cone of claims 1 to

4, wherein said coating is a plain lacquer and consists

cof an acryl base and a synthetic agent.

6. Display device according to claim 5, wherein the
acryl base and the synthetic agent are mixed in 10:1

ratio.
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