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(54) An electroluminescent illuminated sign
(57)  Anelectroluminescentilluminated sign compris-
es at least one electroluminescent sheet (1) powered by
an alternating voltage generator (5), and atleast one sup-
port (2) for an image (2a) to be lit, placed on the top of
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the electroluminescent sheet (1), on which support (2)
the image (2a) to be lit contrasts with the remaining sur-
face (2b) of the support (2), so that when the support (2)
is placed over the electroluminescent sheet (1) only the
image (2a) stands out.
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Description

[0001] The presentinvention relates to an electrolumi-
nescent illuminated sign.

[0002] llluminated signs are one of the most widely
used instruments for making the presence of a business
visible along roads: the possibility of being noticed even
in the dark allows one to draw the attention of persons
who, in that particular moment, are looking for a certain
product or service.

[0003] At present, illuminated signs are made using
neon tubes assembled in various ways according to the
dimensions of the sign.

[0004] The disadvantages of this type of signs are
many: firstly, they operate at high voltages, and so con-
sume a lot of energy; they also have low efficiency, due
to the high absorption; their life is relatively limited, there-
fore, they require rather frequent servicing and mainte-
nance.

[0005] Often, the particular geometry of the illuminated
characters requires the creation of shaped neons, whose
substitution is time consuming and expensive. In addi-
tion, the sign is rarely seen as evenly lit, since the shapes
of the neon tubes and their positioning relative to one
another influence their brightness. Even sign installation
can create problems, since it must be connected to the
mains by cables.

[0006] Finally, to ensure that the sign can be read from
both sides, practically double signs have to be made,
affecting the thickness, which is already not less than
around 10 centimetres for a single sign. Electrolumines-
cence is a phenomenon that has been known since the
start of the last century: however, it was not used for a
long time due to the lack of suitable materials and pro-
hibitive costs of a technology that was still not refined.
[0007] Inrecent years, the increasing spread of elec-
troluminescent sheets and strips together with optimisa-
tion of production processes has made the use of this
technology economically accessible.

[0008] Moreover, although solar energy has been sig-
nificantly exploited for heating, the relative technology
may also be applied in other sectors.

[0009] The aim of the present invention is, therefore,
to overcome the above-mentioned disadvantages. This
is achieved by combining the technologies relative to
electroluminescence and the use of solar energy.
[0010] The main advantage obtained with the present
invention is basically the fact that an illuminated sign is
obtained with extremely reduced thickness, which re-
quires limited amounts of energy in order to operate.
Moreover, in the version in which solar energy panels
are used, it does not require cables, which means that it
can be placed in isolated areas and installed without ne-
cessitating operations to connect it up to the mains.
[0011] Finally, even the costs for its production and
maintenance are extremely contained and it is simple
and economical to even frequently change the writing or
image to be lit.
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[0012] Further advantages and features of the inven-
tion are more clearly illustrated in the detailed description
which follows, with reference to the accompanying draw-
ings, which illustrate a preferred embodiment of the in-
vention without limiting the scope of the inventive con-
cept, and in which:

- Figure 1 is a schematic, perspective side assembly
view (Figure 1a) and an exploded view (Fig. 1b), of
the invention;

- Figures 2 and 3 are schematic illustrations of two
embodiments of the invention.

[0013] With reference to the accompanying drawings,
the invention relates to an electroluminescent illuminated
sign comprising at least one electroluminescent sheet
(1) powered by an alternating voltage generator (5), and
at least one support (2) for an image (2a) to be lit, posi-
tioned on top of the electroluminescent sheet (1), on
which the image (2a) to be lit contrasts with the remaining
surface (2b) of the support (2), so that when the support
(2) is placed over the electroluminescent sheet (1) only
the image (2a) is stands out when lit.

[0014] The sign (10) comprises a metal backing sur-
face (3) and a transparent cover (4), which give it a stiff-
ness acceptable for display without the risk of deforming
during use. The cover (4) is preferably made of a plastic
material, and, if the sign (10) must be visible from both
sides, a second transparent cover (4) substitutes the met-
al backing surface (3).

[0015] The generator (5) may be made in various
ways, particularly according to the place where the sign
(10) must be installed. By way of example, two possible
application solutions will be described, preferably in dif-
ferent situations.

[0016] In both cases, the generator (5) comprises a
device (5b) which converts direct voltage into alternating
voltage, suitable for controlling the electroluminescent
sheet(1). This device (5b) comprises atleast one inverter
(51), which, in the solutions illustrated, is of the MOSFET
full-bridge type. The inverter (51) supplies a pseudosi-
nusoidal waveform, that is to say, the load, here consist-
ing of the electroluminescentsheet (1), "feels" the voltage
at its ends as if it were the mains sinusoidal waveform.
This system is advantageous for reducing the character-
istic and annoying noise generated by the inverters for
standard electroluminescent lamps (operating with a sin-
gle-transistor "free" oscillator), to prevent inverter over-
heating and breakage in the absence of the lamp and to
continually change the load output frequency. In this way,
it is also possible to adjust the brightness of the lamp or
switch it on and off electronically, to achieve advertis-
ing-type lighting effects.

[0017] In the solution illustrated in Figure 2, relative to
a connection to the mains, the generator (5) comprises
a device (5a) which converts alternating voltage into di-
rect voltage, so that it can be powered by the mains volt-
age. This device (5a) in turn comprises a switching power
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supply unit (52), designed to convert alternating voltage
into direct voltage, so as to control the inverter (51). In
the case in question, in particular, the power supply unit
(52) generates a direct voltage of around 320 Volts start-
ing with the mains alternating voltage. Moreover, the
switching power supply unit (52) comprises an isolating
device (53), designed to prevent electric shocks, which
isolates the voltage on the electroluminescent sheet (1)
from that of the mains. The decision to build the power
supply unit (52) with switching technology, using the fly-
back configuration with MOSFET, although this is not a
constraining feature, allows a reduction of the dimen-
sions, containment of the weight and minimum dissipa-
tion for the entire apparatus. Finally, the power supply
unit (52) comprises at least two outputs (52a, 52b) with
different direct voltage values: the first output (52a) is
connected to the inverter (51), the second output (52b),
with direct voltage at around 15 Volts, is used to power
the entire auxiliary circuitry, for example for inverter (51)
control.

[0018] The other type of use, schematically illustrated
in Figure 3, is particularly useful when connecting to the
mains is a problem: this involves the use of a device (5c)
designed to supply direct voltage.

[0019] The device (5¢) comprises at least one solar
panel (54), designed to transfer energy to a battery (56),
by means of a charge regulator (55), which allows a con-
stant power supply current and voltage to be maintained.
To increase the power supply voltage to the inverters
(51) which are part of the device (5b), the generator (5)
comprises a switching converter (57), designed to supply
direct voltage at a level at least 10 times higher than that
of the direct input voltage. This converter (57) for con-
trolling two or more inverters (51) was made using sol-
id-state technology, with a high frequency push-pull con-
figuration, able to supply the inverters (51) with a 320
Volt direct voltage, starting with the 12 Volt direct voltage
of the battery (56).

[0020] Moreover, a control unit (58), designed to con-
dition device (5b) operation, allows the brightness and
the On and Off state of the electroluminescent sheets (1)
to be varied, creating optical effects. The control unit (58)
is supplied with the battery (56) voltage by means of the
charge regulator (55), which is also connected to a pho-
tosensitive element (59) which indicates, at dusk, the mo-
ment when the sign (10) must light up.

[0021] Although in the two examples described there
are one or more inverters (51) for controlling the electro-
luminescent sheets (1), it should be emphasised that the
choice does not depend on the two different types of pow-
er supply: in other words, that is to say, using the above
information, a technician in the field could create a sign
(10) powered from the mains using two or more inverters
(51), or a sign powered by solar panels (54) which only
uses one inverter (51). Also, in the two cases described,
inverters (51) of the same type or different types may be
used.

[0022] The invention described may be subject to
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many modifications and variations without thereby de-
parting from the scope of the inventive concept. Moreo-
ver, all details of the invention may be substituted with
technically equivalent elements.

[0023] In practice, obviously modifications and/or im-
provements are possible without departing from the fol-
lowing claims.

Claims

1. An electroluminescent illuminated sign, character-
ised in that it comprises at least one electrolumines
cent sheet (1) supplied with power by an alternating
voltage generator (5), and at least one support (2)
for an image (2a) to be lit, said support (2) being
positioned on the top of the electroluminescent sheet
(1), so that the image (2a) to be lit contrasts with the
remaining surface (2b) of the support (2), so that
when the support (2) is placed over the electrolumi-
nescentsheet (1) and only the image (2a) stands out.

2. Thesignaccordingto claim 1, characterised in that
it comprises a metal backing surface (3) and a trans-
parent cover (4), designed to stiffen it.

3. Thesignaccordingto claim 1, characterised in that
it comprises a pair of transparent covers (4), so that
it is visible from both sides.

4. The sign according to claim 2 or 3, characterised
in that the cover (4) is made of a plastic material.

5. Thesignaccordingto claim 1, characterised in that
the generator (5) comprises a device (5a) able to
convert alternating voltage into direct voltage, so that
it can be powered by the mains.

6. Thesignaccordingto claim 5, characterised in that
the device (5a) comprises a switching power supply
unit (52) designed to convert alternating voltage into
direct voltage.

7. Thesignaccording to claim 6, characterised in that
the switching power supply unit (52) comprises an
isolating device (53) designed to prevent electric
shocks.

8. Thesignaccordingto claim 6, characterised in that
the power supply unit (52) comprises at least two
outputs (52a, 52b) with different direct voltage val-
ues.

9. Thesignaccording to claim 1, characterised in that
the generator (5) comprises a device (5¢) designed

to supply direct voltage.

10. The signaccordingto claim 9, characterised in that
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the device (5¢) comprises at least one solar panel
(54), able to transfer energy to a battery (56), by
means of a charge regulator (55), said charge reg-
ulator (55) being designed to maintain a constant
power supply current and voltage.

The sign according to claim 9 or 10, characterised
in that the generator (5) comprises a switching con-
verter (57), designed to supply direct voltage at a
level at least 10 times higher than that of the direct
input voltage.

The sign according to claim 5 or 9, characterised
in that the generator (5) comprises a device (5b)
designed to convert direct voltage into alternating
voltage, suitable for controlling the electrolumines-
cent sheet (1).

The sign according to claim 12, characterised in
that the device (5b) comprises atleastone MOSFET
full-bridge inverter (51).

The sign according to claim 13, characterised in
that the inverter (51) supplies a pseudosinusoidal
waveform.

The sign according to claim 12, characterised in
that the generator (5) comprises a control unit (58)
designed to condition the operation of the device
(5b), varying the brightness and the On and Off state
of the electroluminescent sheets (1).
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