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(54)  Fluorescent lamp

(57)  Alamp (1), comprising a fluorescent tube (7)
which contains gas and a circuit to supply power and
control the lamp (1), the fluorescent tube (7) comprising,
at its ends, connections (11, 12, 21, 22), connected to

filaments (13, 23) inside the fluorescent tube (7), the lamp
(1) further comprising a short circuit (10, 20) at the ends
of the connections (11, 12, 21, 22) of the fluorescent tube
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Description

[0001] The present invention relates to a lamp.
[0002] With reference to fluorescent lamps, such
lamps generally comprise a fluorescent tube, being tu-
bular in shape and containing gas. Such lamps are pro-
vided with internal electrodes, or filaments, of a starter
device, and of a reactor, more commonly known as a
ballast, which is conveniently connected to the mains
electricity supply.

[0003] The ballastis used, in conventional fluorescent
lamps, to regulate the flow of current that arrives at the
electrodes of the lamp, effectively regulating the emission
of light that occurs in the gas inside the tube of the lamp.
[0004] Electronic ballasts for fluorescent lamps per-
form the function of generating alternating current at high
frequency, regulating the flow thereof through the lamp.
[0005] Such conventional fluorescent lamps are not
devoid of drawbacks among which is the fact that they
reach excessively high temperatures.

[0006] Another drawback of such conventional lamps
and in particular of conventional ballasts consists in that
they do not contribute to limiting the consumption of en-
ergy of the fluorescent lamp and to extending their aver-
age lifetime.

[0007] The aim of the present invention is to provide a
lamp that solves the above mentioned technical problem,
compensates for the drawbacks and overcomes the lim-
itations of the known art by making it possible to reduce
the operating temperatures, thus reducing consumption
and increasing the average lifetime.

[0008] Another object of the invention is to provide a
lamp that is capable of offering the widest guarantees of
reliability and safety in use.

[0009] Another object of the invention is to provide a
lamp that is easy to implement and economically com-
petitive when compared to the known art.

[0010] This aim andthese and other objects, which will
become better apparent hereinafter, are achieved by a
lamp, comprising a fluorescent tube which contains gas
and a circuit to supply power and control said lamp, said
fluorescent tube comprising connections at its ends, said
connections being connected to filaments inside said flu-
orescent tube, characterized in that it comprises a short
circuit at the ends of said connections of said fluorescent
tube.

[0011] Further characteristics and advantages of the
invention will become better apparent from the descrip-
tion of a preferred, but not exclusive, embodiment of a
lamp, which is illustrated by way of non-limiting example
in the accompanying drawings, wherein:

Figure 1 is a block diagram of an embodiment of a
lamp of the fluorescent type, including the power
supply and control circuit thereof, according to the
invention;

Figure 2 is a circuit diagram of the embodiment of
the power supply and control circuit for the lamp;
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Figure 3 is a circuit diagram representing a portion
of a power supply and control circuit for a conven-
tional lamp of the fluorescent type;

Figure 4 is a circuit diagram representing a portion
of a power supply and control circuit for a lamp of
the fluorescent type according to the invention.

[0012] With reference to the figures, the lamp, gener-
ally designated by the reference numeral 1, comprises a
fluorescent tube 7 and a power supply and control circuit
of the lamp 1. The fluorescent tube 7 comprises, at its
ends, connections 11, 12, 21, 22, connected, inside the
fluorescent tube 7, to filaments 13 and 23. The connec-
tions 11, 12, 21, 22 are, outside the fluorescent tube 7,
connected to the power supply and control circuit of the
lamp 1.

[0013] According to the invention, the lamp 1 compris-
es a short circuit 10, 20 at the ends of the connections
11,12, 21, 22 of the fluorescent tube 7. The power supply
and control circuit of the lamp 1 comprises a filter 2 for
electromagnetic interference, a rectifier circuit 3, an in-
tegrated circuit 4, an inverter circuit 5 and a resonant
circuit 6.

[0014] Thelamp 1 comprises moreover a passive pow-
er factor correction circuit 8.

[0015] The power supply and control circuit of the lamp
1is designed to perform the function of electronic ballast.
[0016] Suchcircuitisadaptedtogenerate high voltage,
advantageously in the range comprised between 95 and
260 Volts, at high frequency to supply power to the lamp
1, while regulating the flow of current through the lamp
1 in the meantime. The resonant circuit 5 is adapted to
manage the switching on of the fluorescent tube 7 by way
of suitable heating of the filaments 13, 23 thereof; such
switching on occurs advantageously after a delay of 3
seconds.

[0017] The alternating voltage of the power supply is
converted to direct current by the rectifier circuit 3. Since
fluorescent lamps need high voltage power supply and
high frequencies, an inverter circuit 5 is used which is
adapted to supply such power supply voltage to the lamp
1. In addition a filter 2 is present for the electromagnetic
interference generated by such circuits.

[0018] The power supply and control circuit of the lamp
comprises the passive power factor correction circuit 8.
In fact, generally, the lower the power factor, the greater
the harmonic distortions created in the current and the
greater the consumption of current. The passive power
factor correction circuit 8 is adapted to reduce harmonic
distortions in current, reduce electromagnetic interfer-
ence and improve electromagnetic compatibilities. The
increase in the power factor also facilitates the imple-
mentation of filters for electromagnetic interference.
[0019] The passive power factor correction circuit 8 is
moreover adapted to keep the sinusoidal wave form of
the power supply current of the lamp 1 as similar as pos-
sible to the sinusoidal wave form of the power supply
voltage, thus reducing the distortion and the phase dif-
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ference of the current wave with respect to the voltage
wave, by way of the feedback connection 9 between the
fluorescent tube 7 and the passive power factor correc-
tion circuit 8.

[0020] Based on the value of the peak factor, the inte-
grated circuit 4 implements functions to prevent damage
to the lamp 1, by identifying situations wherein the fila-
ments 13, 23 of the fluorescent tube 7 burn out and cutting
the power supply thereof, protecting the lamp 1 and pre-
venting damage to the fluorescent tube 7 in the event of
possible current surges.

[0021] The peak factor is also used to identify the av-
erage voltage for the inverter circuit 5.

[0022] The power supply and control circuit of the lamp
1 provides for the application of fuses, advantageously
of the "restorable" type.

[0023] Such circuit moreover provides for the separa-
tion of the current lines that carry high intensity current
signals from the lines that carry low intensity current sig-
nals.

[0024] As illustrated in Figure 4, the ends of the fila-
ments 13, 23 of the fluorescent tube 7, which can be
considered a counter electrode, are directly connected
in short circuit 10, 20, according to the cold cathode the-
ory, differently from what occurs in conventional fluores-
cent lamps, as illustrated in Figure 3.

[0025] In conventional lamps, such as the lamp with
fluorescent tube 37 in Figure 3, the electric current flows
from a connection 31 to a connection 32 through a fila-
ment 33, then passing through an outer condenser 38
and then from a connection 42 to a connection 41 through
a filament 43. Because the filaments 33 and 43 offer an
internal resistance to the passage of current, they heat
up. However, when the filaments 33 and 43 heat up, a
passage of electrons occurs in the direction 39 in the gas
presentin the tube of the lamp. At this point, the filaments
33 and 43 tend to heat up further, owing to both the pas-
sage of current between the connections at the ends of
the filaments, and the passage of charges that occurs in
the gas in the tube of the lamp. Excessive heating of the
filaments 33 and 43 and of the lamp generally involve
increased energy consumption.

[0026] In the fluorescent tube 7 of the lamp 1 in Figure
4, the short circuits 10 and 20 that are provided respec-
tively at the ends of the connections 11, 12 and 21, 22
make it possible to eliminate the resistance to the flow
of current offered by the filaments 13 and 23, therefore
reducing the passage of current from the connection 11
to the connection 21, through the filament 13, the con-
nection 12, the outer condenser 18, the connection 22
and the filament 23. In this manner the filaments tend to
not undergo evident heating, as a consequence also lim-
iting the energy consumption of the lamp 1 and improving
both the illumination and the efficiency.

[0027] Theinternaltemperature of the fluorescent tube
7 of the lamp 1 settles at around 38°C, the temperature
at which the luminophor content in the tube presents the
maximum efficiency.
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[0028] Since the filaments 13 and 23 tend to heat up
less, in order to switch on the lamp 1 it is necessary to
provide high power supply voltages at high frequency,
so as to ensure the passage of electric current between
the filaments 13 and 23, which is constituted by the pas-
sage of electrons through the gas contained in the fluo-
rescent tube 7 of the lamp 1, in the direction 19. The
ability to correct the power factor is also aimed at improv-
ing the operation of the power supply and control circuit
of thelamp, against the use of high frequency, high power
supply voltages. Such ability to correct the power factor
is ensured by the presence of the feedback 9 between
the fluorescent tube 7 and the passive power factor cor-
rection circuit 8.

[0029] In practice it has been found that the lamp, ac-
cording to the present invention, achieves the intended
aim and objects in that it makes it possible to have a
lower operating temperature, improve lighting efficiency,
extend the duration of the average lifetime and reduce
energy consumption.

[0030] Another advantage of the lamp, according to
the invention, consists in that it prevents overheating of
the filaments of the lamp.

[0031] A further advantage of the lamp, according to
the invention, consists in that it prevents damage to the
circuit if the filaments of the lamp burn out.

[0032] The lamp, thus conceived, is susceptible of nu-
merous modifications and variations, all of which are
within the scope of the appended claims.

[0033] Moreover, all the details may be substituted by
other, technically equivalent elements.

[0034] In practice the materials employed, provided
they are compatible with the specific use, and the con-
tingent dimensions and shapes, may be any according
to requirements.

[0035] Where technical features mentioned in any
claim are followed by reference signs, those reference
signs have been included for the sole purpose of increas-
ing the intelligibility of the claims and accordingly, such
reference signs do not have any limiting effect on the
interpretation of each element identified by way of exam-
ple by such reference signs.

Claims

1. Alamp (1), comprising a fluorescent tube (7) which
contains gas and a circuit to supply power and control
said lamp (1), said fluorescent tube (7) comprising
connections (11, 12, 21, 22) at its ends, said con-
nections (11, 12, 21, 22) being connected to fila-
ments (13, 23) inside said fluorescent tube (7), char-
acterized in that it comprises a short circuit (10, 20)
at the ends of said connections (11, 12, 21, 22) of
said fluorescent tube (7).

2. Thelamp (1) according to claim 1, characterized in
that said power supply and control circuit of said
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lamp (1) comprises a filter (2) for electromagnetic
interference, a rectifier circuit (3), connected to said
filter (2), a passive power factor correction circuit (8),
connected to said rectifier circuit (3), an integrated
circuit (4) connected to said passive power factor 5
correction circuit (8), an inverter circuit (5), connect-
ed to said integrated circuit (4), a resonant circuit (6),
connected to said inverter circuit (5), said fluorescent
tube (7) being connected to said resonant circuit (6).

10
The lamp (1) according to claim 2, characterized in
that said integrated circuit (4) identifies the value of
the peak factor and implements functions to prevent
damage to said power supply and control circuit of
said lamp (1). 15

The lamp (1) according to claims 2 or 3, character-
ized in that said passive power factor correction cir-

cuit (8) is adapted to reduce harmonic distortions in
current, reduce electromagneticinterferenceand im- 20
prove electromagnetic compatibilities.

The lamp (1) according to one or more of the pre-
ceding claims, characterized in that between said
fluorescent tube (7) and said passive power factor 25
correction circuit (8) afeedback connection (9) s pro-
vided which is adapted to reduce the distortion and
phase difference of the current wave of the power
supply of said lamp (1) with respect to the voltage
wave. 30

The lamp (1) according to one or more of the pre-
ceding claims, characterized in that said short cir-
cuit (10, 20) at the ends of the connections (11, 12,
21, 22) of said fluorescent tube (7) reduces the elec- 35

trical resistance to the passage of current through
the filaments (13, 23) of said fluorescent tube (7).
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