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(57) Abstract: An illumination system comprising a connector comprising two contacts (122, 124; 322, 324) for connection to a
lamp (1; 3), a lamp (1; 3), and a conventional ballast (2) arranged between a power supply network (L1, N) and the connector,
wherein the conventional ballast (2) comprises a reactor (22) connected in series with the lamp (1; 3), wherein the reactor (22) is
configured for powering a high-pressure discharge lamp (1). In particular, the lamp is a compact fluorescent lamp (3) comprising : a
connection part comprising a first (322) and a second (324) contact for connection to the connector, a discharge tube (302) compris -
ing a first (304b) and a second (304a) electrode, wherein the first electrode (304b) is connected to the first contact (322) of the con-
nection part, a reactor (34) connected between the second electrode (304a) and the second contact (324) of the connection part, and
a starter (36) connected between the first (304b) and the second (304a) electrode. The reactor (34) and the starter (36) of the compact
fluorescent lamp (3) are configured so that the compact fluorescent lamp (3) may be used with the conventional ballast (2).
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Description

Illumination system, relative compact fluorescent lamp and

relative replacement method

Technical field

The present description relates to illumination systems.
The present description is particularly concerned with the
possible use thereof for replacing high-pressure discharge

lamps.

Technical background

Illumination systems which comprise at least one light
source, for example a discharge lamp, are known. In general,
a discharge lamp is a type of bulb which is based on the
emission of electromagnetic radiation by an ionized-gas
plasma, that is the ionization of the gas is obtained by

means of electric discharge through the gas itself.

By way of example, in applications for street lighting, or
for lighting stadia, use is often made of high-pressure mer-
cury vapor lamps. In particular, as the pressure increases

the light emitted by such lamps is shown as white/blue light.

Figure 1 shows a typical embodiment of a lamp 1 having an

outer glass bulb with a substantially elliptical form.

In the example under consideration, the lamp 1 comprises a
connector 12, for example an Edison E27 connection part, com-

prising two contacts 122 and 124 for connection to a power

supply.

A high-pressure mercury vapor lamp 10 is arranged within the

lamp 1. In the example under consideration, the lamp 10 com-
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prises a discharge tube 102 and four contacts 104a, 104b,
106a and 106b.

In the example under consideration, the contacts 104a and
104b are used as electrodes for the main discharge, and the
contact 106b is used as the ignition electrode. To that end,
for example, the electrodes 104a and 106a can be connected to
the first contact 122 of the connector 12, and the contact
104b can be connected to the second contact 124 of the con-
nector 12. Finally, the contact 106b can be connected to the
first contact 122 of the connector 12 by way of an auxiliary

resistor 14.

Consequently, when the lamp is cold, the ignition gas is gen-
erally ionized to a small degree and the pressure within the
discharge tube 102 is low. To ignite the discharge, use is
therefore made of the auxiliary electrode 106b, that is an
electrode which has a gap smaller than the gap between the
electrodes 104a and 104b for the main discharge. Indeed, the
resistor 14 ensures that, in ignition phases, the discharge
takes place between the main electrode 104b and the auxiliary
electrode 106b, whereas in operation under normal operating
conditions it takes place mainly between the two main elec-
trodes 104a and 104b.

A person skilled in the art will appreciate that lamps of the
type shown in figure 1 are not connected directly to the
electricity network, for example a 230 VAC voltage, but in-
stead it is necessary for there to be an external ballast for

limiting the current which passes through the lamp 1.

In this context, figure 2 shows an embodiment in which use is
made of a conventional ballast 2, that is a reactor 22. In
particular, this reactor 22 is an inductive passive electro-
magnetic component. By way of example, the contact 124 of the
lamp shown in figure 1 may be connected by means of the reac-
tor to the live wire L1 of the power supply network, whereas

the contact 122 may be connected directed to the neutral wire
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N. By way of example, at a mains voltage of 230 V and 50 Hz,
a 125 W commercial reactor used in common practice typically
has a supplied current of between 1.10 A and 1.30 A and a
power factor of between 0.50 and 0.53. An 80 W reactor, how-
ever, typically has a supplied current of between 0.75 A and
0.95 A and a power factor of between 0.50 and 0.53.

However, owing precisely to the increased presence of mer-
cury, high-pressure mercury lamps will soon no longer be seen

in Europe.

One possible solution to this problem is the direct replace-
ment of these lamps, for example with high-pressure sodium
vapor lamps made for direct replacement, that is there is no
need to modify the installation of the remaining illumination

system, for example the connectors and the ballasts.

Object and summary

The inventors have realized that replacement with sodium va-
por lamps often does not achieve satisfactory results. In-
deed, these lamps do not have an optimum chromatic yield, and
they require a cooling cycle of 3-5 minutes before being ig-

nited again.

It is an object of the invention to overcome the disadvan-

tages outlined above.

Specifically, the inventors have realized that it is surpris-
ingly possible to modify a compact fluorescent lamp, that is
a low-pressure discharge lamp, so that it can be used in an
illumination system intended for use with high-pressure

lamps, for example high-pressure mercury vapor lamps.

According to the invention, this object is achieved by an il-
lumination system having the features mentioned in the claims
which follow. The invention also relates to a relative com-

pact fluorescent lamp and to a relative replacement method.
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The claims form an integral part of the technical teaching

provided here in relation to the invention.

In various embodiments, a high-pressure discharge lamp is

therefore replaced with a compact fluorescent lamp.

In various embodiments, the compact fluorescent lamp com-
prises a connection part which is compatible with the connec-
tion part of the original high-pressure discharge lamp. In

general, this connection part comprises two contacts.

In various embodiments, the compact fluorescent lamp also
comprises a discharge tube comprising a first and a second
electrode, wherein the first electrode is connected to one of

the contacts of the connection part.

In various embodiments, the second electrode is connected to
the other contact of the connection part by way of a reactor,
that is the reactor is connected between the second electrode

and the other contact of the connection part.

In various embodiments, the compact fluorescent lamp also
comprises a starter connected in parallel with the elec-

trodes.

In various embodiments, the reactor and the starter of the
compact fluorescent lamp are configured so that the compact
fluorescent lamp may be used with a conventional ballast in-
tended for use with high-pressure discharge lamps, that is
the reactor and the starter are configured to compensate for
the presence of the conventional ballast which is external to

the compact fluorescent lamp.

Brief description of the figures

The invention will now be described, purely by way of non-
limiting example, with reference to the accompanying figures,

in which:
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- figures 1 and 2 have already been described above;

- figure 3 shows a compact fluorescent lamp according to
the present solution; and

- figure 4 shows an illumination system in which use is

made of the lamp shown in figure 3.

Detailed description

In the following description, various specific details aimed
at providing a fuller understanding of the embodiments are
explained. The embodiments may be implemented without one or
more of the gpecific details or using other methods, compo-
nents, materials, etc. In other cases, known structures, ma-
terials or operations are not shown or described in detail so
that various aspects of the embodiments may be understood

more clearly.

The reference to “an embodiment” in the context of this de-
scription indicates that a particular configuration, struc-
ture or feature described in relation to the embodiment is
included in at least one embodiment. Therefore, phrases such
as “in one embodiment”, which may occur at various points in
this description, do not necessarily refer to the same em-
bodiment. Moreover, particular forms, structures or features
may be combined in any suitable manner in one or more embodi-

ments.

The reference signs used here are provided solely for the
sake of convenience and therefore do not define the scope of

protection or ambit of the embodiments.

As mentioned above, the inventors have realized that it is
possible to also use compact fluorescent lamps (CFL) in the

illumination system shown in figure 2.

Figure 3 shows the structure of a conventional compact fluo-

rescent lamp 3.
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In the embodiment under consideration, the lamp 3 comprises a
fluorescent lamp 30 made up of a glass tube 302, which may
have a linear shape, a circular shape or various shapes.
Moreover, two electrodes 304a and 304b are present at the two
ends of the tube.

In one embodiment, at first the inside of the tube 302 is
evacuated, and then a noble gas is introduced, for example
argon, xXenon, neon or krypton, at low pressure, that is the
tube 302 contains a noble gas at low pressure. Typically, a
small quantity of liquid mercury is also introduced, this
evaporating in part when it mixes with the noble gas. A per-
son skilled in the art will appreciate that the operation of
such a lamp is well known. By way of example, in a typical
compact fluorescent lamp, the electrons moving between the
two electrodes 304a and 304b excite the mercury atoms present

in the gas, causing them to emit ultraviolet radiation.

In one embodiment, the lamp comprises a connector 32, for ex-
ample an Edison E27 connection part, comprising two contacts

322 and 324 for connection to a power supply.

In one embodiment, the internal surface of the tube 302 is
coated with a fluorescent material. The fluorescent material
which is used to coat the tube and which is subject to the
radiation generated by the mercury in turn emits visible
light.

In one embodiment, the lamp 3 also comprises a starter 36 for

igniting the lamp 30 and a reactor 34 for current limitation.

In one embodiment, the reactor, for example an inductor, is
connected in series with the lamp, that is with one of the
electrodes of the lamp. By way of example, in the embodiment
under consideration, the reactor is connected in series with

the electrode 304a.
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The starter 36, on the other hand, is responsible for igni-
tion of the lamp. By way of example, the starter 36 is typi-
cally connected in parallel with the lamp, that is between
the electrodes 304a and 304b, so that the electrodes of the
lamp are heated up, for example up to a temperature of about
1200 - 1300 K, thereby initiating the gas ionization process.
This thus brings about the discharge, which then allows for
the complete ionization of the gas and the normal operation

of the lamp.

In one embodiment, the starter 36 is a switch in which the
moving contact is formed by a bimetallic strip which deforms
when it is heated up. A person skilled in the art will appre-
ciate that the operation of such a starter is well known in
the context of fluorescent lamps. In particular, the starter
together with the reactor 34 can create an overvoltage so as
to cause the discharge and consequent ionization of the gas

of the lamp, with the latter being ignited.

Figure 4 shows a possible embodiment of an illumination sys-

tem according to the present description.

In the embodiment under consideration, the system corresponds
substantially to the system shown in figure 2, that is a sys-
tem intended for use with a high-pressure mercury vapor lamp.
The only difference is that, instead of the high-pressure
mercury vapor lamp 1, use is made of a compact fluorescent

lamp 3, that is a low-pressure discharge lamp.

As a result, the electrical connection, the external compo-
nents, in particular the conventional ballast 2, that is the
reactor 22, and the mechanical connector for connection to
the lamp, for example a support for an Edison E27 connection

part, remain unchanged.

In particular, the inventors have realized that a compact
fluorescent lamp may be used in the illumination system shown

in figure 2 by modifying the parameters of the reactor 34 and
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of the starter 36 so that the lamp compensates for the pres-
ence of the conventional external ballast 2. Specifically,
the inventors have realized that these modifications are nec-
essary because, compared with fluorescent lamps, the voltage
across the terminals of the high-pressure lamp, that is be-
tween the contacts 124 and 122, is lower (50..200 V), whereas
the current may be significantly higher (typically 1..10 A).
By way of example, the starter has to be suitably calibrated

to obtain faster and more decisive ignition.

By way of example, in one embodiment use is made of a lamp
comprising three or four glass tubes 302 with a diameter Tb5,

that is 16 mm, connected in series.

In one embodiment, the closure voltage of the starter 36,
that is the voltage at which the bimetallic contact of the

starter closes, is at most 198 V.

In one embodiment, the non-reclosure voltage, that is the
voltage below which the bimetallic contact no longer closes,
is at least 140 V.

In one embodiment, the pulse or surge voltage, that is the
minimum voltage which is generated together with the reactor

for ignition of the lamp, is at least 800 V.

In one embodiment, the impedance of the additional reactor 34
is between 10 and 80 mH. As a result, the overall value of
the impedance of the external reactor 22 and of the addi-

tional reactor 34 is between 500 and 900 mH.

In one embodiment, the power factor of the additional reactor
is 0.1.

In one embodiment, the admissible current of the additional
reactor is between 0.6 and 1.2 A, preferably between 0.8 and
1.2 A.
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By way of example, in one embodiment use is made of the fol-

lowing components for a 125 W compact fluorescent lamp:

- a discharge tube 302 comprising 4 glass tubes 302 with a
diameter TS5 connected in series;

- a reactor connected in series with the discharge tube
302 having an impedance of about 20 mH, a power factor
of 0.1 and an admissible current of 1.2 A; and

- a starter with a closure voltage of at most 198 V, a
non-reclosure voltage of at least 140 V and a pulse
voltage of at least 900 V.

The inventors have realized that this lamp has about 5500 1Im

when it is used in the illumination system shown in figure 2.

A person skilled in the art will appreciate that the solution
described here may also be used for other compact fluorescent
lamps. By way of example, for 50 W lamps it is possible to
use a reactor which limits the current to about 0.6 A,

whereas for 80 W lamps the current should be about 0.8 A.

In one embodiment, the solution described here may also en-
visage modifications to the filling gas, varying the percent-
ages of argon between 100% and 20% and using other gases,
such as neon or krypton, for adapting the electrical parame-
ters of the lamp (lamp voltage and current) to the require-

ments.

In one embodiment, the tube 302 of the lamp 3 also comprises
amalgam. By way of example, in this respect it is possible to
use an alloy of metals such as In, Bi, Pb, Sn, Cu and Ag,
with or without Hg, depending on the requirements. By way of
example, the inventors have realized that it is possible to
use amalgam InAg4 to improve the operation of a 60 W lamp 3,
which may be used as a replacement for an 80 W mercury vapor
lamp. By way of example, this amalgam makes it possible to
achieve a stable luminous flux which is greater than 90% of
the maximum flux in a temperature range of between 5°C and
70°C.
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In one embodiment, in order to achieve a faster luminous
start-up of the lamp, it is possible to additionally also use
the start-up amalgam, in the form of a sphere or a flag,

which is composed of In.

The solution described here has numerous advantages over re-

placement with high-pressure sodium vapor lamps, such as:

- the same brightness can be achieved with a lower power
consumption (a reduction of about 35%);

- the compact fluorescent lamps comprise fewer toxic sub-
stances;

- the chromatic yield is better; and

- the ignition times and the re-ignition times are

shorter.

Obviously, without affecting the principle of the invention,
the constructional details and embodiments may vary, also
significantly, with respect to that illustrated here purely
by way of non-limiting example, without thereby departing
from the scope of the invention as defined in the accompany-

ing claims.
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Claims

1. An illumination system comprising:

10

15

20

25

30

35

- a connector comprising two contacts (122, 124; 322,
324) for connection to a lamp (1; 3),
- a lamp (1; 3) connected to said connector, and
- a conventional ballast (2) arranged between a power
supply network (L1, N) and said connector, wherein
said conventional ballast (2) comprises a reactor
(22) connected in series with said lamp (1; 3), said
reactor (22) of said conventional ballast (2) being
configured for powering a high-pressure discharge
lamp (1),
characterized in that said lamp is a compact fluorescent
lamp (3) comprising:
- a connection part comprising a first (322) and a
second (324) contact for connection to said connec-
tor,
- a discharge tube (302) comprising a first (304b)
and a second (304a) electrode, wherein said first
electrode (304b) is connected to said first contact
(322) of said connection part,
- a reactor (34) connected between said second elec-
trode (304a) and said second contact (324) of said
connection part, and
- a starter (36) connected between said first (304b)
and said second (304a) electrode,
wherein said reactor (34) and said starter (36) of said
compact fluorescent lamp (3) are configured so that said
compact fluorescent lamp (3) may be used with said con-
ventional ballast (2).

The system as claimed in claim 1, wherein said compact
fluorescent lamp (3) comprises three or four discharge

tubes (302) with a diameter T5 connected in series.

The system as claimed in claim 1 or claim 2, wherein the

closure voltage of said starter (36) is at most 198 V.
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The system as claimed in any of the preceding claims,
wherein the non-reclosure voltage of said starter (36)
is at least 140 V.

The system as claimed in any of the preceding claims,
wherein the pulse voltage of said starter (36) is at
least 800 V.

The system as claimed in any of the preceding claims,
wherein the impedance of said reactor (34) of said com-

pact fluorescent lamp (3) is between 10 and 80 mH.

The system as claimed in any of the preceding claims,
wherein the power factor of said reactor (34) of said

compact fluorescent lamp (3) is 0.1.

The system as claimed in any of the preceding claims,
wherein the admissible current of said reactor (34) of
said compact fluorescent lamp (3) is between 0.6 and 1.2
A, preferably between 0.8 and 1.2 A.

A compact fluorescent lamp (3) adapted to be used in the
illumination system as claimed in any of the preceding
claims, comprising:
- a connection part comprising a first (322) and a
second (324) contact,
- a discharge tube (302) comprising a first (304b)
and a second (304a) electrode, wherein said first
electrode (304b) is connected to said first contact
(322) of said connection part,
- a reactor (34) connected between said second elec-
trode (304a) and said second contact (324) of said
connection part, and
- a starter (36) connected between said first (304b)
and said second (304a) electrode,
wherein said reactor (34) and said starter (36) of said

compact fluorescent lamp (3) are configured so that said
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compact fluorescent lamp (3) may be used with said con-

ventional ballast (2) of said illumination system.

A method of replacing the lamp in an illumination system

comprising:
- a connector comprising two contacts (122, 124; 322,
324) for connection to a high-pressure discharge lamp
(1),

- a lamp (1; 3) connected to said connector, and
- a conventional ballast (2) arranged between a power
supply network (L1, N) and said connector, wherein
said conventional ballast (2) comprises a reactor
(22) connected in series with said lamp (1; 3), said
reactor (22) of said conventional ballast (2) being
configured for powering a high-pressure discharge
lamp (1),

characterized in that said method comprises the steps

a) providing a compact fluorescent lamp (3) compris-

- a connection part comprising a first (322) and a
second (324) contact for connection to said connec-
tor,
- a discharge tube (302) comprising a first (304b)
and a second (304a) electrode, wherein said first
electrode (304b) is connected to said first contact
(322) of said connection part,
- a reactor (34) connected between said second elec-
trode (304a) and said second contact (324) of said
connection part, and
- a starter (36) connected between said first (304b)
and said second (304a) electrode,
wherein said reactor (34) and said starter (36) of said
compact fluorescent lamp (3) are configured so that said
compact fluorescent lamp (3) may be used with said con-
ventional ballast (2), and

b) replacing said lamp (1; 3) with said compact fluo-

rescent lamp (3).
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