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(57) Abstract: An high-efficiency electronic device for turning on and power supplying of lamps, is provided with a circuit compris-
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rectifier bridge are connected in parallel, respectively: a first capacitor (CI), a load constituted by one or more DC powerable lamps
connected to the output pole (A, B) of the circuit, in turn connected together in series and/or in parallel, a second capacitor (C2)
placed in series with a relay switch, which, in their entirety, are connected in parallel to the bridge rectifier input, wherein the wind -
ing of said relay is connected in series to a third capacitor (C3); said winding and said third capacitor (C3) being connected in paral -
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HIGH-EFFICIENCY ELECTRONIC DEVICE FOR TURNING ON AND

POWER SUPPLYING OF LAMPS
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The present invention relates to the lighting
industry, and in particular to an novel turning on and
power supplying device for fluorescent lamps, to be
used as a replacement of the current starter and
reactor used for such lamps.

The neon lamp is a type of discharge lamp
constituted by a transparent glass bulb containing neon
gas at low pressure.

Generally speaking, the fluorescent lamps, used
for 1lighting homes and offices, are erroneously
referred to as "fluorescent lights". Unlike the former,
however, the properly called neon lamps emit a low
intensity orange light and are used more for signaling
than lighting purposes.

The fluorescent lamp 1is a particular type of
discharge lamp in which the visible light emission is
indirect, i.e. it's not directly emitted by the ionized
gas, but from a fluorescent material (hence the name).

As mentioned above, this type of lamps are
erroneously called neon lamps or neon tubes, but they
do not always contain neon and in fact their
functioning is mainly due to the presence of mercury
vapor and fluorescent materials, and not to neon.

A fluorescent lamp is constituted by a glass tube,
which can be linear, circular or variously shaped (in
particular CFL lamps, Compact Fluorescent Lamp, which
have the tube shaped so as to have a reduced size and

typically they integrate the power supply electronics
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and are equipped with E27 base) inside which the vacuum
is first applied, then a noble gas (argon, xenon, neon,
or krypton) at a low pressure and a small amount of
ligquid mercury, which evaporates in part mixing itself
with the noble gas, are introduced. The inner surface
of the tube is coated with a fluorescent material,
which has the appearance of a white powder. At the two
ends of the tube, there are two electrodes.

The electrons moving between the two electrodes
excite the mercury atoms comprised in the gas,
energizing them so that they emit an ultraviolet
radiation. The fluorescent material with which the tube
is covered, hit by such radiation, in turn emits
visible light. Since visible light has a frequency and
therefore an energy lower than the ultraviolet 1light,
the transformation produced by the fluorescent material
results in an inevitable energy loss, in the form of
heat, which causes the heating of the tube. A different
composition of the fluorescent material allows to
produce a warmer or colder light.

The electrodes of a fluorescent tube, as opposed
to an incandescent lamp cannot be directly connected to
the mains because, due to its typical power-current,
the lamp must be powered in current limitation. For
this reason, the lamp is placed in series with a device
capable of limiting the current, usually an inductor,
commonly referred to as reactor, which in addition
allows to generate an overvoltage that facilitates the
triggering, or in very rare cases a resistor is used.
There are two categories of power supplies:

electromagnetic, which require the use of the so-called
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starter, and electronic, which make the starter
unnecessary.

Fluorescent lamps have a life expectancy greater
than incandescent lamps, but their duration may be
strongly affected by the number of turning on and off,
unless you use an electronic drive: each of these
operations, indeed, reduces the lamp life, due to the
wear experienced by the electrodes. The value provided
by the manufacturers 1is generally calculated with
turning on cycles of 8 hours, ranging from 12-15000
hours of tube lamps to 5-6000 hours of compact lamps.

The electronic drive, however, due to cathodes
(electrodes) preheating, prevents Ithem from damage
allowing a virtually infinite number of starts (over
60000) and the precision of the control extends their
lives of at least 10000 hours. Unlike incandescent
lamps, these lamps have a slight loss in the amount of
light flow emitted over time, furthermore the older
models (usually without preheating) of compact lamps
usually take a few minutes to reach the maximum
possible emission after the turning on.

The so-called starter or igniter in the 1lighting
technology field is a device typically wused in
discharge lamps in order to start the operation.

This device causes the heating of the lamp
electrodes to a temperature of about 1200-1300° K, thus
initiating the process of gas ionization. Therefore,
this results in the discharge which then allows the
complete ionization of the gas and the steady operation

of the lamp.

The starter must be properly calibrated to achieve
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a quicker and stronger turning on. This component, even
though within certain limits, however, has the ability
to adapt to discharge lamps of different power.

It must be underlined that the currently known
starters are not able to ensure a rapid turning on of
the fluorescent lamp over time, and with the passing of
time, their operating characteristics deteriorate,
until the lamp fails to start and it 1is necessary to
replace them.

In addition, with current starters the turning on
of the lamp is not as immediate as that of incandescent
lamps, and in many cases it is necessary to wait a few
minutes to have the maximum brightness from the lamp.

Also, when a fluorescent lamp begins to "run out",
i.e., when its operating characteristics deteriorate,
it must be replaced because the currently known
starters are not able to switch it on.

Considering the above mentioned, it is clear that
now there is a need to contemplate, for each
fluorescent lamp, a respective starter and a respective
"reactor".

A first object of the present invention is to
provide a single electronic device for turning on and
power supplying for both traditional fluorescent
(T8/T5) and cold cathode (ANTROX or similar) lamps,
which achieves the integrated dual function of igniter
and power supply, without the need of involving the use
of starters and/or reactors.

A second object of the invention is to provide an
electronic device which achieves an immediate turning

on of the lamp without any latency period.
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A third object is to provide an electronic device
which acts as an igniter and power supply, which is
installable also at a great distance from the lamp (100
meters) to be turned on/powered.

A fourth object is to provide an electronic device
which allows a reduction of the electromagnetic
emissions even higher than 90%.

A fifth object is to provide an electronic device
which guarantees the absence of "flickering", i.e. the
flicker or shimmer of the light emitted from the lamp.

A sixth object is to provide an electronic device
which, with the same light output, is able to reduce
the energy consumption by 40% or more.

A seventh object 1s to provide an electronic
device which allows to have low replacement and/or
installation costs.

An eighth object is to provide an electronic
device which is installable on all types of fluorescent
lamps on the market.

A ninth object is to provide an electronic device
capable of simultaneously power supplying more lamps,
even of different types.

A tenth object is to provide an electronic device
capable of adjusting, in direct current, the intensity
of the 1light emitted by the lamps to which it 1is
connected.

These and other objects have been achieved,
according to the invention, by providing an electronic
device with a «circuit comprising a diode bridge
rectifier (Graetz bridge) powered in A.C., for example

at 220 volts, preferably through a stabilizing
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inductor, wherein at DC output poles of said rectifier
bridge are respectively connected in parallel: a first
capacitor, an optional bulb control, a load constituted
by one or more lamps of any type powerable in D.C., in
their turn connected in series or in parallel, a second
capacitor place in series with a relay switch, which,
in their entirety, are connected in parallel to the
bridge rectifier, wherein the winding of that relay is
connected in series with a third capacitor, which, in
their entirety, are parallel to the bridge rectifier
output.

A better understanding of the invention will be
possible with the following description and with
reference to the attached figures, which illustrate, by
way of example and not limitation, some preferred
embodiments of the invention.

In the drawings:

Fig. 1 schematically shows a first embodiment of
the invention;

Figé. 2, 3 and 4 are circuit diagrams related to a
second, third and fourth embodiment of the invention,
respectively;

Figs. from 5 to 8, similar to Figs. 1-4
fespectively, are related to variations for powering
the lamps with or without liquid mercury;

Figs from 9 tol3 are circuit diagrams of further
variations of the second, third and fourth embodiment,
provided with means of adjusting the light intensity;

Figs from 14 tol9, similar to the previous Figs.
9-13, show said variations with brightness adjustment

applied to cold cathode lamps.
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Figs 20-21, relate to a fifth simplified
embodiment and a variant thereof, particularly suitable
for powering one or more lamps each of which has
limited power, respectively.

With reference to Fig. 1, according to a first
embodiment of the present invention an electronic
igniter constituted essentially of a circuit capable of
being connected in parallel to one or more lighting
lamp, connectable in series and/or in parallel, is
contemplated comprising, in combination:

- a bridge diode rectifier (Graetz bridge) adapted
to be connected to an alternating current power
supply (AC);

- at least one capacitor Cl connected in parallel
to the direct current (DC) output of the bridge
rectifier;

- a second capacitor C2 placed in series with a
relay switch, which are then connected, in their
entirety, in parallel to the AC input of the
rectifier bridge;

- the winding of said relay is connected in series
with a third capacitor C3 and together are
placed in parallel to DC output of the rectifier
bridge;

- at least an inductor L1 placed at a first AC
input pole of the bridge or the positive branch
of DC output of the bridge rectifier output DC,
having also the purpose of reducing energy
consumption;

- an optional LC control 1light bulb, adapted to

discharge the capacitor C3 when the power is
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off, as well as to ensure that there is a DC
voltage output of the rectifier bridge.

According to a distinctive feature of the
invention, said second capacitor C2 in series with said
relay serves to give the initial discharge that turns
the lamp on without the use of a starter or reactor.

A further distinctive feature of the invention,
consist in the fact that by varying the values of CI
and L1 it 1is possible to vary the wvalue of the
brightness emitted by the lamp.

It is worth noting that, according to the
invention, it is possible to turn on and power lamps of
any kind: neon, fluorescent, incandescent, arc, etc..

A second embodiment of the invention, shown in
Fig. 2, involves the replacement of the first capacitor
Cl with two in-series capacitors Cla and Clb where the
part of the circuit between them is connected to the
second pole of the rectifier bridge AC input.

A third embodiment of the invention, shown in Fig.
3, involves the in series addition on the DC output’
positive branch of the bridge rectifier, downstream of
the capacitor Cl1 or the pair Cla-Clb, of a second
inductor L2.

A fourth embodiment of the invention, shown 1in
Fig. 4, involves the in series addition on the DC
output negative branch of the rectifier bridge,
downstream of the capacitor Clb, of a third inductor L3
coupled to said second inductor L2 via a common gap; as
well as the replacement of this LC control light bulb
with a resistor R1l, which is also intended to discharge

the capacitor C3 when the device is turned off (i.e.
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the power is .off).

As already mentioned, the above-mentioned
embodiments of the invention, can be used to 1light
lamps of various types. In order to turn on and power
lamps with or without liquid mercury, it is advisable
to place between these lamps and the A and B output DC
poles of the device described so far a CP polarity
switch. In Figs from 5 to8 some variants of the four
embodiments described above provided with said polarity
switch and usable with said fluorescent lamps with or
without liquid mercury, are shown. The polarity switch
is also adapted to cause the lamp to warm uniformly.

Another distinctive feature of the present
invention, consists in the fact that it provides the
ability to adjust the brightness of the lamp(s) powered
by the device itself.

For this purpose, between the two positive and
negative output branches of the rectifier bridge,
downstream of the capacitor Clb or of the pair of
capacitors Cla, Clb, a transistor Trl is provided in
series with a capacitor C4, the base of which is
connected with a cursor to a resistor R2 connected in
parallel with said transistors Trl and its capacitor C4
(Fig. 8).

Figs from 9 to 13 relate to other variants of the
embodiments already described above with reference to
Figs. from 2 to 4, but provided with said light
intensity adjustment means now described.

Figs from 14 to 19, similar to the previous Figs
9-13, show said variations with brightness adjustment

applied to cold cathode lamps, connected in series
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between them.

Figs 20-21 relate to a fifth embodiment and a
variant thereof, simplified compared to the previous
ones, which is particularly suitable for powering one
or more lamps each of which has limited power: For
example, no more than 25W. Said variant of the fifth
embodiment is characterized by the presence of the
polarity switch.

As seen from the figures now mentioned, in this
embodiment the relay switch is absent and the capacitor
C2 1s connected between the AC input of the rectifier
bridge and the DC positive or negative output of the
same.

In Figs 20 and 21 a normal switch for turning the
device on and off is also shown.

It should be noted that, in this fifth embodiment,
the capacitor C3 and its LC lamp or resistor Rl are
entirely absent.

In all embodiments of the invention so far
described, the presence of one or more reactors is also
used to reduce energy consumption and to make the light
output steadier.

It is interesting to note that the experimental
tests have highlighted the potentiality and flexibility
of the turning on and power supplying device of the
lamps according to the invention described so far.

During such tests two systems of turning on and
power supplying were compared on three types of lamps:
23 watt Edison base energy-saving fluorescent lamp; 18
watt T8 fluorescent lamp; and 18 watt ANTROX cold

cathode fluorescent lamp.

10
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Some of .test results are reported below.

18 watt T8 fluorescent lamp power:

CONVENTIONAL SYSTEM

TURNING ON CONSUMPTION ILLUMINANCE

23000 LUX at turning on
25000 LUX after 1 min.

NOVEL SYSTEM ACCORDING TO THE INVENTION

3.5 sec. 300mAx62V=186W.

TURNING ON CONSUMPTION ILLUMINANCE

almost instantaneous 190 mMAXx56V=1064W. 26400 LUX

A subsequent test allowed to verify the
5 possibility to turn on and power two T8 'lamps in
series, with a reduction in consumption.
An incendive test was performed also by connecting
the novel turning on device with a 1x1,5 mm?, 50 meters
long cable with two lamps in series:

10

NOVEL SYSTEM ACCORDING TO THE INVENTION + 1X1,5 mm %, 50 mt LONG
CABLE
218 W T8 FLUORESCENT LAMPS CONNECTED IN SERIES

TURNING ON CONSUMPTION ILLUMINANCE

almost instantaneous 110 mAx 139V =15.07 W. 33400 LUX

It should be noted that this result demonstrate
the possibility of using the turning on and power
supply devices according to the present invention to
manage one or more lamps, even of different type and

15 connected in series and/or in parallel, not installing
them in the immediate vicinity of the lamps (i.e., for
example, in the ceiling lights or pendants, as used
nowadays) but at a distance, even a remarkable one.

This suggests the possibility of changes to

20 existing installations and of <revolutionizing the

11
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current installation design. For example, with the
invention it would be possible to install the device in
a junction box to power more lights, even different
from each other, and also change over time the number
and/or the type of lamps without having to intervene on
the device itself, which automatically adapts to the
new power supply needs.

In light of this, it is reasdnable to assume that
the field of application of the invention may be the
market for fluorescent 1lighting systems which is
undoubtedly the one mostly spread worldwide. Industrial
applications with T8 or T5 systems account for billion
units installed worldwide: supermarkets, shopping
malls, industries or areas covered by public services
(airports, railway stations, subways). An installed
base of hundreds of millions of pieces can be estimated
only nationwide. In addition, energy-saving fluorescent
lamps are replacing in domestic environment lighting
any type of light source worldwide.

The target market of the system is divided into
two distinct sections: the retrofitting of existing
installations, and that of new installations.

The market for retrofitting or replacement of
traditional systems of power supplying and turning on
of existing lamps, for example in the case of T8 lamps,
can generate substantial gains in the case of projects
for Power Management.

The market for new installations allows to
revolutionize installation design, allowing to mount
the control systems of the lamps no longer on the

ceiling lamps, but in a framework plan, which can be

12
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managed easily and cost effectively.

The analysis of market penetration is extremely
interesting, because of the easiness of the replacement
on one hand and of the installation on the other, and

5 of the low cost of both.

By way of example but not limited to, here below
we indicate some possible values for the capacitors:

Cl= from 0.20 pF up to 1-2 uF and more

Cla = Cl1 b= from 0.20 pF up to 1-2 pF

10 L1l = less than or equal to the power of the lamps
to be powered

C3 = 0.33 pF

Cc4

from 0.5-1 pF up to 2-3 pF and more
The larger the sizes of electrical components
15 used, the greater the power output from the circuit

according to the present invention.

13
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CLAIMS:

1. An high-efficiency electronic device for
turning on and power supplying of lamps, characterized
by the fact that it 1is provided with a circuit
comprising a diode bridge rectifier, or Graetz bridge,
AC powered preferably by stabilizing inductor (L1),
wherein at DC output poles of said rectifier bridge are
connected in parallel respectively: a first capacitor
(Cl), a load constituted by one or more DC
powerable lamps connected to the output pole (A, B) of
the circuit, in their turn connected together in series
and/or in parallel, a second capacitor (C2) placed in
series with a relay switch, which, in their entirety,
are connected in parallel to the bridge rectifier
input, wherein the winding of said relay is connected
in series to a third capacitor (C3); said winding and
said third capacitor (C3) being connected in parallel,
in their entirety, to the bridge rectifier output.

2. The electronic device according to the
preceding claim, characterized by the fact that said
circuit is adapted to be connected in parallel with one
or more lighting lamps, connected in series and/or in
parallel, and comprises, in combination:

- a diode bridge rectifier, or Graetz bridge,
adapted to be connected to an alternating current
power supply (AC);

- at least one first capacitor (Cl) connected in
parallel to the direct current (DC) output of the
bridge rectifier;

- a second capacitor C2 placed in series with a

relay switch, which are then connected in

14
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parallel, in their entirety, to the rectifier

bridge AC input;

- a winding of said relay which is connected in
series to a third capacitor C3 and together are
placed in parallel with DC output of the rectifier
bridge;

- at least a first inductor (L1l) placed at a first
AC input pole of the bridge or on the positive
branch of the bridge rectifier DC output, having
also the purpose of reducing energy consumption;

wherein said second capacitor (C2) 1in series to said
relay serves to give the initial discharge, which turn
said lamp(s) on without the use of starter or reactor.

3. The electronic device according to the
preceding claim, characterized by the fact that it
includes a control lamp (LC) or a resistance (R1l),
adapted to discharge the capacitor (C3) when the power
is off, as well as to ensure that there is DC voltage
at rectifier bridge output.

4. The electronic device according to claim 2,
characterized by the fact that the capacitance values
of the of the first capacitor (Cl) and the inductance
values of said first inductor (L1) are adjustable in
order to change the value of the brightness emitted by
each lamp.

5. The electronic device according to claim 2,
characterized by the fact that said the first capacitor
(C1) can be replaced with two capacitors in series (Cla
and Clb), where the part of circuit placed between them
is connected to the second pole of the rectifier bridge

AC input.

15
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6. The. electronic device according to the
preceding claim, characterized by the fact that it
provides a second inductor (L2) connected in series on
the positive branch of the bridge rectifier DC output,
downstream of the capacitor Cl1 or the pair of
capacitors (Cla, Clb).

7. The electronic device according to the
preceding claim, characterized by the fact that it
provides a third inductor (L3) coupled to said second
inductor (L2) by means of a gap connected in series on
the negative branch of the rectifier bridge DC output,
downstream of the capacitor (Cl or Clb).

8. The electronic device according to one of
claims 2 onwards, characterized by the fact that in
order to switch on and power the lamps with or without
liquid mercury, it is envisaged to interpose between
such lamps and output poles (A, B) DC of the device, a
polarity switch (CP); said polarity switch being also
adapted to cause the lamp to warm uniformly.

9. The electronic device according to claim 2,
characterized by the fact that in order to adjust the
brightness of the lamp(s) powered by the device itself,
between the two positive and negative branches exiting
from the rectifier bridge, downstream of the condenser
(Cl) or a pair of capacitors in series (Cla and Clb),
wherein the part of circuit placed between them is
connected to the second pole of the rectifier bridge AC
input, a transistor (Trl) in series with a capacitor
(C4), the base of which is connected with a cursor to a
resistance (R2) connected in parallel to said

transistor (Trl) and the relative capacitor (C4), 1is

16
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provided.

10. The electronic device according to claim 1,
characterized by the fact that in order to power one or
more lamps each of which has a limited power, e.g. no
more than 25W, connected together in series and/or in
parallel, it comprises, in combination:

a diode bridge rectifier, or Graetz bridge,
adapted to be connected to an alternating current power
supply (AC);

at least a first capacitor (Cl) connected 1in
parallel to the direct current (DC) output of the
bridge rectifier;

a second capacitor (C2) connected between the
rectifier bridge AC input and its positive or negative
DC output;

at least a first dinductor (Ll1l) placed at a
first AC input pole of the bridge or on the positive
branch of the bridge rectifier DC output, having also
the purpose of reducing energy consumption;
wherein said second capacitor (C2) in series to said
relay serves to give the initial discharge, which turn
said lamp(s) on without the use of starter or reactor.

11. An electronic device according to the
preceding claim, characterized by the fact that it

provides a normal switch for switching on and off the

device.

17
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