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(57) Abstract

Sign apparatus (2) comprising
a substrate (4) and a sign (6) on the
substrate (4), the sign (6) comprising
a flexible strip of electroluminescent
material which is bent to the shape of
the sign (6) and which becomes illu-
minated consequent upon receiving
an electrical current from a power
source.
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SIGN APPARATUS

This invention relates to sign apparatus and,
more especially, this invention relates to sign
apparatus which is able to be illuminated.

There are many different types of sign apparatus
which are able to be illuminated. Usually the
lighting employed to illuminate the sign apparatus
becomes hot. This may present a problem if the
lighting apparatus is likely to be touched by persons,
or if the lighting apparatus is being used in a place
where a build up of heat is to be avoided. Still
further, the 1light sources employed often fail and
need replacing.

It is an aim of the present invention to reduce
the above mentioned problems.

Accordingly, in one non-limiting embodiment of
the present invention there is provided sign apparatus
comprising a substrate and a sign on the substrate,
the sign comprising a flexible strip of
electroluminescent material which is bent to the shape
of the sign and which becomes illuminated consequent
upon receiving an electrical current from a power
source.

The sign apparatus of the present invention is

advantageous in that the strip of electroluminescent
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material is able to become illuminated without also
becoming hot. Still further, the strip of
electroluminescent material is robust in use and is
much more unlikely to become broken than light sources
in the form of filament bulbs or neon tubes. Still
further, Dbecause the strip of electroluminescent
material is flexible, it is easily bent to the shape
of the sign. The sign many be any suitable and
appropriate sign including 1letters, words, logos,
abstract or pictorial designs, or combinations of the
aforesaid. The sign can be used for any purposes
currently used by signs, for example for advertising
or promotional purposes.

Preferably, the flexible strip of
electroluminescent material is of substantially
circular cross sectional shape.

The flexible strip of the electroluminescent
material may comprise a first electrode which is a
centrally positioned longitudinally extending
electrode, and a second electrode which is a helically
wound electrode. The first and the second electrodes
may be separated by a phosphor coating with a metallic
sheet. ° The second electrode may be surrounded by a
sheath of an indium tin oxide. The first electrode is
preferably a copper wire electrode. The second

electrode is preferably a fine wire electrode.
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The flexible strip of the electroluminescent
material preferably comprises an outer plastics layer.
The outer plastics layer is preferably made of
polyvinyl chloride but other plastics materials may be
employed.

The sign apparatus may include an electronic
circuit for causing the strip of electroluminescent
material to emit a continuous light. Alternatively,
the sign apparatus may include an electronic circuit
for causing the strip of electroluminscent material to
emit a pulsating 1light. The electronic circuit
emitting the pulsating light may include timer means
for causing the pulsating light.

The sign apparatus may be one in which the power
source is at least one battery, and in which the sign
apparatus includes an inverter for providing power for
the electroluminescent material from the battery.
Alternatively, the sign apparatus may be one in which
the power source is a mains power source, and in which
the sign apparatus includes a mains transformer and an
inverter for providing power from the mains for the
electroluminescent material.

The sign apparatus may include a panel for
providing back lighting for the sign apparatus.

The panel is advantageously made of a sheet of

electroluminescent material. The sheet of
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electroluminescent material is able to provide the
back lighting, whilst at the same time being such that
it does not become hot during use, and also being such
that it is robust and unlikely to break in use.

The panel may comprise a transparent plastics
face sheet, a plastics backing sheet, and the sheet of
electroluminescent material positioned between the
face sheet and the backing sheet. The panel providing
the back lighting may be a rigid or a flexible panel.
Similarly, the entire sign apparatus may be arranged
to be flexible or rigid. Thus, the substrate can be
of ény suitable material dependent upon the intended
use of the sign apparatus. The substrate may thus be
made of a plastics material, a metal or wood. The
sign apparatus may be made to be of any suitable and
appropriate size, shape and construction.

When the back lighting panel is employed, then
this panel may comprise a dielectric layer with a
light-emitting phosphor layer sandwiched between two
conductive surfaces. The primary purpose of the
dielectric layer is to allow the sheet of
electroluminescent material to withstand voltages
without’ shorting between the conductive surfaces. The
sheet of electroluminescent material illuminates to
provide the back lighting when powered with

alternating current from the power source.
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In a further embodiment of the invention, the
sign apparatus may include an edging strip of
electroluminescent material.

The edging strip may be one continuous strip of
electroluminescent material, bent to a desired shape
on the sign apparatus. Thus, for example, the edging
strip may follow a path around the periphery of the
sign apparatus. The edging strip will then usually be
visible from many angles. By following the periphery
of the sign apparatus, the edging strip is able to
illuminate the outline of the sign apparatus.

The edging strip of electroluminescent material
may be of the same construction as the flexible strip
of electroluminescent material used to form the sign.

Embodiments of the invention will now be
described solely by way of example and with reference
to the accompanying drawings in which:

Figure 1 is a perspective view of first sign
apparatus;

Figure 2 is a perspective view showing the
composition of flexible strip electroluminescent
material from which the sign shown in Figure 1 is
made;

Figure 3 is a cross section through the flexible

Strip of electroluminescent material shown in Figure

2;
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Figure 4 illustrates how the sign apparatus of
Figure 1 can be battery powered;

Figure 5 illustrates how the sign apparatus of
Figure 1 can be mains powered;

Figure 6 is the front view of an adaptor plug
used in Figure 5;

Figure 7 is an inside rear view of electrical
components used in the adaptor plug shown in Figure 5;

Figure 8 shows second sign apparatus;

Figure 9 shows third sign apparatus;

Figure 10 is a cross section through part of the
sigh apparatus shown in Figure 9;

Figure 11 shows fourth sign apparatus;

Figure 12 shows fifth sign apparatus;

Figure 13 shows sixth sign apparatus; and

Figure 14 shows an electronic circuit for use in
the sign apparatus of the invention.

Referring to Figure 1, there is shown sign
apparatus 2 comprising a substrate 4 and a sign 6
which is in the form of a letter A. As shown in
Figure 1, the substrate 4 has had its front face 10
provided with a recessed formation 12 in the shape of
the sign 6, that is in the shape of the letter A. The
sign 6 thus fits neatly into the recessed formation 12

on the front face 10 of the substrate 4.
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The sign 6 1is made of a flexible strip of
electroluminescent material 14. The flexible strip of
electroluminescent material 14 is easily bent to the
required shape to fit in the recessed formation 12.
The strip of electroluminescent material 14 is such
that it becomes illuminated consequent upon receiving
an electrical current from a power source.

As shown in Figures 2 and 3, the strip of
electroluminescent material 14 is of substantially
circular cross sectional shape. The strip of
electroluminescent material 14 comprises a first
electrode 16 which is made of copper and which is a
centrally positioned longitudinally extending
electrode as shown. The strip of electroluminescent
material 14 includes a second electrode 18 which is a
fine wire helically wound electrode. The first and
the second electrodes 16, 18 are separated by a layer
20 which is made up of a phosphor coating with a
minute metallic sheath. The assembly of the first and
the second electrodes 16, 18 and the layer 20 is
surrounded by a layer 22 which is an indium tin oxide
layer. An outer layer 24 forms an outer protective
sheath.” The layer 24 is made of a polyvinyl chloride
plastics material. The measurements shown in Figures

1 and 2 are given by way of example only to illustrate
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the overall thickness of the strip of
electroluminescent material 14.

Figure 4 is a rear_view of the sign apparatus 2
shown in Figure 1. The substrate 4 has a rear face 26
provided with a battery housing 28. The battery
housing 28 contains a battery and also an inverter.
The sign 6 is such that its strip of
electroluminescent material 14 passes through the
substrate 4 and into the battery housing 28.

Figure 5 shows a modification to the sign
apbaratus 2 shown in Figure 4. In Figure 5, the strip
of electroluminescent material 14 is connected by a
lead 30 to an adaptor plug 32. The adaptor plug 32 is
shown in Figure 5 plugging into a socket 34.

The adaptor plug 32 is shown in more detail in
Figures 6 and 7. More specifically, it will be seen
that the adaptor plug 32 comprises a housing 36 from
which projects a plug portion 38 having three pins 40.
The housing 36 contains a printed circuit board 42 on
which is mounted a circuit 44. Also provided in the
housing 36 is a mains transformer 46 and an inverter
48. Figure 7 shows the lead 30 to the
electroluminescent material 14. Figure 7 also shows
how the housing 36 fits together using screws fitting

in four apertures 50.
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Referring now to Figure 8, there is shown sign
apparatus 52 having the substrate 4 and a sign 6 in
the form of the letters PM. The sign 6 is made of a
strip of electroluminescent material 14 as described
above in connection with Figures 1 - 3. The sign 6 is
surrounded by a border strip of electroluminescent
material 44 which is of the same construction as the
strip of electroluminescent material 14. As can be
seen from Figure 8, the letter P is formed on one
strip of electroluminescent material 14, the letter M
is formed of another strip of electroluminescent
material 14, and the strip of electroluminescent
material 54 forms a third strip of electroluminescent
material. The three strips of electroluminescent
material can be connected together and they can be
powered by a battery as shown in Figure 4, or by a
mains adaptor as shown in Figures 5, 6 and 7.

Referring to Figure 9, there is shown sign
apparatus 56 which is like the sign apparatus 52 shown
in Figure 8 except that the substrate 4 is larger and
it is provided with a panel 58 for providing back
lighting for the sign apparatus 56. The panel 58 is
made of a sheet of electroluminescent material and it
contains a logo 60.

Figure 10 shows a cross section through the top

part of the sign apparatus 56 and it will be seen that
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the panel 58 comprises a plastics backing sheet 62, a
plastics face sheet 64, and a sheet 66 of
electroluminescent material positioned between the
backing sheet 62 and the face sheet 64. The backing
sheet 62 and the face sheet 64 are sealed at their
edges 68 to form a sealed structure.

The panel 58 is provided with a lead portion 70
which enables the panel 58 to be powered from the same
power source as that used for the sign 6.

Figure 11 shows sign apparatus 72 which is like
the sign apparatus 56 shown in Figure 9 except that
the logo 60 is simply engraved, printed or otherwise
provided on the substrate 4, instead of forming part
of the electroluminescent panel 58, Figure 11 also
shows an edging strip 74 of the electroluminescent
material provided around the edge of the substrate 4
in order to highlight the outline of the sign
apparatus 72. The strip of electroluminescent
material 74 is of the same construction as the strip
of electroluminescent material 14 and is powered from
the same power source.

Figure 12 shows sign apparatus 76 which is a
combination of the sign apparatus 56 and the sign
apparatus 72. More specifically, the sign apparatus
76 has the electroluminescent panel 58 and the edging

strip 74.
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Referring to Figure 13, there is disclosed sign
apparatus 77 having a sign 60 and two grooves 79 in
the substrate 4. The logo 16 may be engraved, printed
or otherwise provided on the substrate 4.

The grooves 79 receive two or more of the
flexible strips of electroluminescent material 14.
The flexible strips of electroluminescent material 14
may be placed adjacent each other, for example, back
to back. The flexible strips of electroluminescent
material 14 may be of different colours, thereby
giving interesting visual effects.

Referring now to Figure 14, there is shown an
electrical circuit 78 which is a low power electrical
circuit 78 and which is employed for providing
electricity as required to the wvarious strips of
electroluminescent material 14, 54, 74 and where
appropriate to the electroluminescent panel 58.

The circuit 78 comprises resistors R1, R2, R4, R5
and R6, capacitors Cl, C2, C3 and C4, transistors T1
and T2, and a transformer TF]. An on-off switch 80 is
formed by a pair of contacts 82. The capacitors C2
and C3 and the resistor R4 form an oscillator circuit
which is completed by the primary of the transformer
TF1. The primary of the transformer TF1 is driven by
transistor T2. ©Power for the circuit 78 comes from a

battery in the embodiment of the invention shown in
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Figure 4. Alternatively, power for the circuit 78 may
come from the mains as shown in the embodiment of
Figures 5, 6 and 7.

The circuit 78 operates such that the inverter
means (not shown) is kept in the off position by the
resistor R6é which ensures that the transistor T1 is
normally in the off condition. When the contacts 82
are made, then the transistor T1 is switched on. The
transistor Tl then fires, through the resistor R1, the
oscillator circuit formed by the capacitors C1, C2 and
the resistor R4. The primary of the transformer TF1
completes the oscillator circuit. The primary of the
transformer TF1 is driven by the transistor T2 as
shown. The completed oscillator circuit is tuned to
capacitor C2. The capacitor C4 removes ripples in the
direct current. The capacitor €3 matches the
capacitance required for the electroluminescent
material and stops the circuit 78 from generating high
off load wvoltages. The resistor R5 adjusts the
current required. By using the centre tap to feed
back, it is able to create effectively 9v-0-9v with a
9 volt battery.

The electroluminescent material illuminates when
powered by the alternating current from the inverter
means. The circuit 78 gives a continuous light from

the electroluminescent material.
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It is to be appreciated that the embodiments of
the invention described above with reference to the
accompanying drawings have been given by way of
example only and that modifications may be effected.
Thus, for example, if it should be desired to cause
the electroluminescent material to provide a pulsating
light instead of a continuous light, then a timer
device may be connected in the circuit 78. The
grooves 79 may be in other places in the substrate 4

and the grooves 79 may be curved if desired.
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CLAIMS

1. Sign apparatus comprising a substrate and a sign
on the substrate, the sign comprising a flexible strip
of electroluminescent material which is bent to the
shape of the sign and which becomes illuminated
consequent upon receiving an electrical current from a

power source.

2.. Sign apparatus according to claim 1 in which the
flexible strip of the electroluminescent material is

of substantially circular cross sectional shape.

3. Sign apparatus according to claim 1 or claim 2 in
which the flexible strip of electroluminescent
material comprises a first electrode which is a
centrally positioned longitudinally extending
electrode, and a second electrode which is a helically

wound electrode.

4. Sign apparatus according to claim 3 in which the
first and the second electrodes are separated by a

phosphotr coating with a metallic sheath.
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5. Sign apparatus according to claim 3 or claim 4 in
which the second electrode is surrounded by a sheath

of an indium tin oxide.

6. Sign apparatus according to any one of claims 3 -
5 in which the flexible strip of electroluminescent

material comprises an outer plastics layer.

7. Sign apparatus according to claim 6 in which the

outer plastics layer is made of polyvinyl chloride.

8. Sign apparatus according to any one of the
pPreceding claims and including an electronic circuit
for causing the strip of electroluminescent material

to emit a continuous light.

9. Sign apparatus according to any one of claims 1 -
7 and including an electronic circuit for causing the
strip of electroluminescent material to emit a

pulsating light.

10. Sign apparatus according to claim 9 in which the
electronic circuit includes timer means for causing

the pulsating light.
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11. Sign apparatus according to any one of the
preceding claims in which the power source is at least
one battery, and in which the sign apparatus includes
an inverter for providing power for the

electroluminescent material from the battery.

12. Sign apparatus according to any one of claims 1 -
10 in which the power source is a mains power source,
and in which the sign apparatus includes a mains
transformer and an inverter for providing power from

the mains for the electroluminescent material.

13. Sign apparatus according to any one of the
preceding claims and including a panel for providing

back lighting for the sign apparatus.

14. Sign apparatus according to claim 13 in which the
panel is made of a sheet of electroluminescent

material,

15. Sign apparatus according to claim 14 in which the
panel is a sandwich construction comprising a
transparent plastics face sheet, a plastics backing
sheet, and the sheet of electroluminescent material

positioned between the face sheet and the backing

sheet.
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16. Sign apparatus according to any one of the
preceding claims and including an edging strip of

electroluminescent material.
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