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reality often takes up power of about 170 W. Other commonly known
disadvantages of fluorescent This invention concerns devices for and meth-
tubes equipped as described is the so-called stro- ods of controlling
alternating electric currents for  boscopic effect, since the luminous arc
is ignited electrically powered devices, in particular but not   5   and
turned off with a frequency which is double the exclusively discharge lamps
such as fluorescent      mains frequency, for instance 100 or 120 Hertz.
tubes.                                               This stroboscopic
effect is usually not visible, but Fluorescent tubes are nowadays widely
used       may under adverse circumstances cause inconve- as light sources,
although they have not completely  nience. Furthermore, acoustic noise is
often in- replaced the also very popular incandescent lamps  10  duced,
particularly by the induction coil, and the on the market. Fluorescent
tubes have among their    usual simple ignition device may cause slow igni-
advantages a relatively high luminous output in     tion requiring several
attempts accompanied by an relation to the electric power consumed, long
life   unpleasant flicker. Furthermore, the automatic and acceptable
luminous properties. On the elec-     switch will, in the case that a tube
has burnt out trical side, fluorescent tubes, though, require more   15
and is unable to ignite, still try to ignite it, causing complicated
measures than incandescent lamps,        a persistent flicker until the
switch has been worn since fluorescent tubes, when cold, require a par-
out. ticularly high ignition voltage to ignite the electric  It is
anticipated that a considerable potential for discharge, e.g. in the order
of 1000 volts peak      energy saving can be utilized by the automatic
[err], and since the fluorescent discharge has a   20  control of
illumination, for instance related to day- strongly negative impedance,
which furthermore        light variations, as lighting systems of today are
changes during ignition of the electric discharge.   often operated on full
power over extended periods Therefore a power supply circuit for
fluorescent     of time, even though the locations in question may tubes
must be fitted with special equipment for the  also receive natural
daylight so that the artificial ignition and special equipment to limit the
current.  25  illumination is only partly needed or only needed The
electrodes of fluorescent tubes are convention-  for part of the time. It
is today possible to fit ally equipped with means for electric heating,
automatic systems with light measuring devices whereby the ignition voltage
may be reduced to a     and to control the electric power suppled to the
magnitude of 800 volts peak value. The imped-       lighting systems, for
instance to maintain a pre- ance, being negative and non-constant, necessi-
30   determined illumination level. tates the use of current limiting
equipment and         Control of electric light sources is known in the
fluorescent tubes to be powered from a conven-       art, also in relation
to fluorescent tubes. With con- tional voltage source are therefore in
practice con-  trol of fluorescent tubes for the purpose of reducing nected
thereto through an induction coil in series.  the luminous power, it must,
however, be realised The ignition of a non-burning and therefore cold  35
that the voltage cannot be reduced very much tube is normally effected by
electrical switching,   before the tubes fail to ignite. Control systems
for usually by means of an automatic switch, also        fluorescent tubes
therefore generally utilize a time called a starter, which has the
important function of  control system, which is today generally provided
[err] off the powered heating of the tube elec-  by a so-called chopper
control, which in essence trodes once the discharge has been ignited. To
40  ignites and turns off the tubes quickly, typically at prevent premature
burning of this switch, it is nor-  the frequency of the mains, controlling
the light mally also equipped with a capacitor in parallel. All  level by
reducing the duty cycle, that is the ratio of these components are included
in a conventional   between the ignited time and the dwell time. These
light unit for fluorescent tubes according to the    control systems which
are used today, however, present art.                                   45
have several disadvantages, among which are the With the usual mains
frequency, whether fifty    creation of a source of emission and
transmission or sixty Hertz, the series induction coil or induc-  of radio
frequency noise, and causing the normally tance must have a considerable
size, and it feeds    undesirable stroboscopic effect already present in
back into the mains line strong reactive currents   fluorescent tubes to be
severely aggravated. Fur- which are undesirable as they cause electric
losses   50  thermore, full lamp power has to pass the compo- in the supply
cabling. They can be reduced by so-    nents of these control systems,
which must there- called phase compensation by a capacitor, which      fore
be sized for a similarly large electric power. must also have a
considerable size. The induction       It is also known in the art to
control electric coil itself consumes a quite substantial amount of   power
by utilizing so-called transductors. To ex- electric power, which is fully
converted into heat.  55  plain briefly, transductors are transformers
wherein An ordinary light unit equipped for example with    the current
transformed is limited by magnetic two fluorescent tubes rated at 58 W
each, namely     saturation in the transformer core. The saturation a
nominal total luminous power of 116 W, thus in     may be controlled by an
extra magnetization wind- 2    



3                  EP 0 266 207 B1                     4 [err], which
influences and controls the power being       According to one aspect of
the invention there transformed. In the technology of today, transduc-   is
provided a device for the control of alternating tor control systems are
rarely used, since transduc-  electric current to a power consumer, said
device tors are rather costly, and since they are unable to  comprising an
inductance connected in series with control properly when feeding reactive
or capaci-   5   an output terminal, active electronic components tive
loads.                                         controlling the output
current, said active compo- The above problems in the control of fluores-
nents being controlled by electric voltages induced cent tubes often lead
to the practical selection of  in feedback windings by the output current
by incandescent lamps for illumination systems which    means of magnetic
fields produced in magnetic are to have a control facility. Using
incandescent   10   material, wherein magnetic saturation in the mag-
lamps, an effective control system  may be con-      netic material is used
to modify the inductive rela- structed having, though, two major drawbacks.
tionship in such a way that the active components Firstly, the illumination
changes colour by going   cyclically change the direction of the output
cur- into the red end of the spectrum when reduced in    rent,
characterized by the magnetic material being intensity, and secondly the
already-low luminous   15  divided into at least two parts, each part being
efficiency of the incandescent lamps is consider-    provided with at least
one further electrical mag- ably even further reduced. It is understandable
that  netization winding designated a command winding, systems with
illumination control are not widely    so that electric currents fed
through the command used at present since they, as explained, either
windings contribute to magnetization of the mag- provide unpleasant
lighting or poor economy.   20  netic material, whereby saturation will
occur with a It has recently been suggested to feed fluores-  level of
output current different from that current cent tubes from a high-frequency
generator, refer   level where saturation would have occurred without e.g.
to Siemens publication "Schaltbeispiele", Aus-  command current, one
control winding mainly in- gabe 82(82, p. 78. Herein a circuit is described
for  fluencing waves of output current in one direction, converting a
supply voltage at a frequency of e.g.  25  and the other control winding
mainly influencing 50 Hertz to AC power at a frequency of approxi-
waves of output current in the opposite direction. mately 120 kHz. By
powering fluorescent tubes          According to another aspect of the
invention with such a circuit, a number of    significant     there is
provided a method of frequency control of advantages are gained, such as:
alternating electric current for a power consumer, increased light output,
as the efficiency of the   30   wherein the alternating current is produced
by in- lamps is higher at this high frequency;              ductive
feedback in magnetic material to active longer tube life;
electronic components, amplifying the fed-back no mechanically movable
parts in the light unit  voltage using magnetic saturation of the magnetic
accessories;                                         material to modify the
inductive relationships in no stroboscopic effect, as the electric dis-  35
such a way that the output current cyclically charge arc does not turn off
during the extremely   changes direction, and wherein the output current
brief intervals when the current changes to the     is limited by an
inductance connected in series, alternate direction;
characterized by the magnetic material being di- the circuit is phase
compensated;                vided into two parts which are influenced by
one or instant ignition of the fluorescent tubes can be   40   more
electric windings designated command win- achieved;
dings conducting a command current and contri- no flicker on burned out
tubes; and              buting to the magnetization of the magnetic ma- the
conventionally-provided rather costly and    terial, whereby saturation
will occur as a result of energy consuming induction coils are reduced in
values of output current differing from those in the size. and their power
consumption is similarly re-  45  absence of command current in order that
the duced.                                              periods of time
after which the current changes Such circuits are still not very common,
but it  direction can be controlled. is anticipated that they will soon
gain widespread      A preferred embodiment of the invention, to be use, as
they can be built rather cheaply, and as     described in greater detail
hereinafter, provides a they have the substantial advantages as explained.
50  device by which a power consumer such as a It is to be noted that a
separate circuit of this  fluorescent tube can be supplied with electric
cur- type is required in every single light unit since   rent at a high
frequency, whereby the current is currents at these very high frequencies
cannot ec-  controllable, and whereby output voltages are de- onomically be
supplied over any substantial dis-     veloped, even when the current is
reduced, at such tance, even with special high-frequency cabling.  55
levels that, for example, fluorescent tubes will ignite This circuit and
similar circuits have, moreover,  without difficulties. the disadvantage
that they cannot readily be            With such a device, numerous
advantages are equipped with a control facility.
obtained, among which are the following. 3    



5                 EP 0 266 207 B1                    6 [err] control
facility can be provided with a simple  a stroboscope. As a second example,
illumination command circuit, since the command signal may      can be
modulated with an audio signal from a be a DC signal. The control system
does not give    music system, such as one could imagine used in rise to
the stroboscopic effect present with the   a discotheque or dance
restaurant to produce a control systems of the known art, and neither does
5   fancy lighting effect. [err] give rise to radio frequency noise. The
electric   A further aspect of the invention is providing an circuitry for
the control can operate at low voltages  illumination system which saves
energy by auto- and has no DC coupling to the power supply. The
matically adapting the illumination level in corre- control strategy may be
varied over a wide range,  spondence with the available daylight, ensuring
that and it is possible to control separately the positive   io  the
illumination level is always sufficient, and en- and the negative
half-periods of the currents,     suring pleasant illumination conditions
since fre- whereby the shape of the curve of current versus   quent
switching of the lighting does not take place, time may be influenced,
noting though that the     and which system can be produced at relatively
circuit shown is not capable of producing a net DC  low cost. current at
the output terminals. The circuitry may   15  This is achieved with an
illumination system further be built in a very compact size in order that
comprising at least one light unit, an illuminance it may be fitted inside
conventional light units.  measuring device for detecting light, and a
control The command circuitry can be sized to allow     device connected
thereto, characterized by the for small power demands as a command current
of    light unit being provided by a device for controlling [err] required
magnitude can be generated and   20  alternating current such as that
above-described, maintained stably without difficulties.            and
controlled by the control device in such a way According to the preferred
embodiment, the     that the light measured by the control device is
feedback windings are routed around both of the    always maintained larger
than or equal to a desired magnetic cores so that a magnetic signal from
minimum reference level while the electric power either of these cores will
induce voltages around   25  used is kept to a minimum by the control
device both of the magnetic cores, and thus in both feed-  being provided
with means for switching on power back windings. However, these windings
are sized   to the light unit in case the light level drops below so that a
signal from only one of these cores as a  a predetermined turn-on level,
and by the control result of the prevailing output currents is not suffi-
device being provided with means for switching off cient to effect
feedback; this can only be effected   30  power to the light unit, and with
a delay device so by the added signal from both cores, but in op-    that
switching off occurs once the light level during posite directions relative
to the feedback loops, a  an uninterrupted interval of time defined by the
circuit is achieved exhibiting the unexpected and  delay device has
exceeded a second predeter- rather surprising behaviour that the maximum
pow-  mined level designated the turn-off level. er for the power consumer
is obtained when the   35   In the following description, the invention
will command current is zero, and that the feed-in of a  be explained in
more detail with reference to the command current will reduce the output
regardless  accompanying drawings, wherein: of the direction of flow of
this command current.     Figure 1 shows a diagram of an electronic cir-
Thus the advantage is obtained that the system    cuit of the known art for
producing a high- assembly is facilitated, as an electrician does not  40
frequency alternating electric current; have to pay attention to identify
the control termi-  Figure 2 shows a circuit according to a first nals
individually. Furthermore, it is positively guar-  embodiment of the
invention; anteed that the circuit can never produce a larger    Figure 3
shows a circuit according to a second output current than is acceptable.
Furthermore, it is  embodiment of the invention; possible even to operate
the command circuit with  45  Figure 4 shows a circuit similar to the
circuit of AC, provided that this command current AC has a       Figure 3,
but arranged to feed a vapour lamp frequency which is suitably low relative
to the out-  instead of fluorescent tubes; put power frequency. This,
however, still leaves a    Figure 5 shows two arrangements of electric wide
range, since the output power frequency may      windings on magnetic cores
according to alter- be of the order of 100 kHz.                   so
native embodiments of the invention; This arrangement allows for numerous
applica-     Figure 6 is a graph of various illustrative electric tions,
among which only two examples will be          signals plotted versus time
in a circuit embody- mentioned to illustrate the degree of sophistication
ing the invention; possible. A device embodying the invention may as
Figure 7 shows an illumination system with sev- a first example be used to
provide a stroboscope   55  eral lighting fixtures controlled automatically
ac- operating with fluorescent tubes as a light source,   cording to a
further aspect of the invention; whereby a light output may be provided,
exceeding     Figure 8 shows an electronic control circuit for the light
power that can normally be provided with    providing command signals for
control devices 4    
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fixtures of Figure 7; and         ensure that the voltages fed to the G
terminals can Figure 9 shows examples of illumination levels     never rise
to a level which could cause damage to that can be produced by an
illumination system   the transistors. according to Figures 7 and 8,
illustrating also       The explanation of the start-up of this circuit the
influence of various external factors, and    5   will be postponed, until
the function of the circuit plotted versus time.
during regular oscillations has been explained. Dur- To understand the
invention better, a high-      ing the regular oscillations, the
transistors T1 and frequency circuit according to the known art will    T2
are arranged to switch on and off alternately as first be explained,
referring to Figure 1. This circuit  they, of course, may never be switched
on simulta- is suppled through a resistor R1 with electric power   10
neously. In the moment that e.g. the transistor T2 from a mains circuit,
which power is rectified in a  switches on, the voltage at the terminal D
of this bridge rectifier D1, D2, D3 and D4 and smoothed      transistor and
thereby at the terminal e assumes a by a capacitor C1 to produce a direct
current. By    value, which, apart from a negligible voltage drop using two
active electronic devices such as transis-  from the terminal D to the
terminal S on the tran- tors T1 and T2 in a push-pull coupling, the voltage
15  sistor T2, will be equal to that of the negative pole at a terminal e
in Figure 1 may be controlled within  of the supply voltage. The circuit
will therefore the range defined by the DC voltage. From the        attempt
to conduct current through the small trans- terminal e a current is drawn,
which is fed through  former winding [err] from the components around the a
winding [err] of a transformer Tr1 to two parallel     fluorescent tubes.
As can be seen from Figure 1, inductances L1 and L2, each connected to a
re-   20  there is parallel to each fluorescent tube connected spective
fluorescent tube Ly1, Ly2 in series. The    a capacitor C6 or C7, and there
is in series with current power loop is completed by a capacitor C5.   each
fluorescent tube connected an inductance L1 With this circuit, it is
possible to feed the fluores-  or L2. As the inductances L1 and L2 are
connected cent tubes with alternating current with a frequency  in series
with the respective fluorescent tubes and determined by the values of the
components.     25   have a considerable inductance, they will limit the
The active electronic devices T1 and T2 are      current allowed through so
that the current will only metal-oxide power transistors, such as those
com-   gradually increase. As long as the fluorescent mercially available
under trade names such as        tubes are not ignited, the current may
pass through Mosfet, Sipmos, and Hexfet. A component of this      each of
the parallel capacitors C6 and C7, and also type has three terminals marked
S for "source", D   30   be drawn through the capacitor C5, completing the
for "drain", and G for "gate". The components are    power loop. Once the
luminous arc in the tubes commercially available with various polarities,
and  has ignited, current is drawn through the tubes and the type explained
in the following is the so-called  also through the parallel capacitors C6
and C7. N-channel type where the D terminal in a practical      In Figure
6, the curve a in solid lines indicates application is connected to a
positive voltage and   35  the voltage at the terminal e and the curve b
the the S terminal to a negative voltage, whereafter the  current through
the winding n3 versus time, and it current flowing from the terminals D to
S can be     can be seen from the curve a that this voltage for a
controlled by the voltage applied to the terminal G.  certain interval of
time is generally constant at a It is one of the characteristic features of
these    negative value. Curve b of the same figure shows types of
transistors that the G terminal exhibits an   40  how the current changes,
the sign of the figure extremely high impedance, and that the current
being selected so that the current by the start of flowing from the
terminals D to S may be con-       the time interval, where e has a
negative voltage, is trolled with a very high current gain factor. When
at a high level and shifting towards a lower level. the voltage on G is
negative relative to S, the      This change of current through the winding
n3, transistor is completely switched off. With a posi-  45  however,
induces a magnetic field in the magnetic tive voltage on G, not exceeding a
characteristic    core of the transformer Tr1. This changing mag- threshold
value typically of the magnitude of 4      netic field induces voltages in
two feedback win- volts, this transistor is still switched off. Only when
dings [err] and [err] thereof, [err] being connected to the the voltage on
G exceeds this threshold value is a   G terminal of the transistor T1, and
[err] being con- current allowed to flow from the terminals D to S.   50
nected to the G terminal of the transistor T2. The Because of the extremely
high impedance of the G     directions of these windings are selected so
that a terminal in such transistors, external components    current being
drawn through the transistor T2 in- must be provided to protect the
transistor against   duces such a voltage in the winding [err] that the
overvoltages. Therefore the transistor T1 in Figure  voltage on the
transistor T1 terminal G stays nega- 1 has been provided with a resistor R4
and a   55  tive relative to the T1 terminal S, so that the zenerdiode D7
in the gate circuit, and the transistor  transistor T1 remains completely
switched off. The T2 has similarly been provided with a similar resis-
feedback loop n2 is connected so that the same tor R5 and a zenerdiode D8,
which components         magnetic field simultaneously induces a voltage on
5    



9                  EP 0 266 207 B1                     10 [err] transistor
T2 terminal G, which is positive rela-  pattern shown at a later stage of
the curve b in tive to the transistor T2 terminal S, and this positive
Figure 6, and it can be seen that the pattern is voltage keeps the
connection through the transistor  similar to the pattern of the first time
interval, only T2 from D to S switched on.                          with a
change of sign. The current through the However, the current through the
winding [err]   5   winding n3 continues to increase in the new direc- will
with suitable setting of the values of the com-  tion, until the Tr1 core
is again saturated, this time ponents in the circuit after some time have
risen to  in the direction opposite the one previously, where- such a level
that the magnetic core in the trans-    upon the voltages in the windings
[err] and [err] drop former Tr1 is magnetically saturated, whereafter it
to zero, and the transistor T1 (as previously with is no longer possible
through this core to induce   10  T2) switches off, whereby the transistor
T2, be- voltages in the windings [err] and [err]. Therefore the    cause of
a newly induced voltage in the winding [err], voltage in the winding [err]
drops to zero, but since   is switched on and the whole cycle is repeated.
It the transistor T1 at this time was already switched  is to be understood
that the circuit can thus main- off, the state of the transistor T1 is not
changed.  tain cyclic oscillations, the circuit being designed
Simultaneously, the voltage in the winding n2 drops   15  so that the
frequency of these oscillations is essen- to zero, but this causes the
transistor T2 to switch  tially governed by the inductances L1 and L2, the
off and stops the current from  D to S of the        capacitances C6 and
C7, and by the lamps. The transistor T2. The current through the winding
[err]    capacitor C4 ensures, during the switching-over does not drop
instantly, even when both transistors  interval, when both transistors T1
and T2 are [err] and T2 are blocked, as the inductances L1 and   20
switched off, that the voltages on the terminal S [err] can maintain some
current through the winding     and the thereto connected T2 terminal D
will not [err], which is possible because of the connection to   rise to
such high levels that they could be harmful the resistor R3 and the
capacitor C4; therefore the  to the transistors. current will not
instantaneously disappear, but will     The voltage and the current at the
fluorescent instantaneously initiate a decrease. This starting   25  tube
Ly1 are respectively shown with solid lines in decrease of the current
through the winding [err] will  curves c and d in Figure 6. It is to be
noted that immediately induce current in the feedback loops     the
impedance of a fluorescent tube at frequencies including the windings [err]
and [err], having opposite   of the order of 100 kHz, as in the present
case, directions to those described in the previous pe-    exhibits a more
stable value than is normally ob- riod. Thus a voltage is induced in the
winding [err],  30  served when powering the tubes at 50 Hz or 60 Hz.
making the transistor T2 terminal G negative rela-       Now the start up
of the oscillations will be tive to the T2 terminal S, whereby the
transistor T2  explained. Initially all voltages of the circuit are will be
switched off. Simultaneously, however, a     zero, and no currents are
flowing. When the mains voltage is induced in the winding [err], making the
T2  supply is connected to the mains terminals in Fig- terminal G positive
relative to the T1 terminal S.  35   ure 1, the parts of the circuit
mentioned so far will and thus the transistor T1 will be switched on for
in fact be unable to initiate oscillations. This may current from the
terminal D to the terminal S. The   be surprising as electronic oscillators
are generally voltage at the terminal e will therefore, apart from a
self-starting, since small random  noise signals, negligible voltage drop
over the transistor T1, es-  which are in practice always present, are
generally sentially equate the positive supply voltage pole, as   40
amplified and fed back, and therefore generally will can be seen from the
curve a in Figure 6 at a later  provide the starting signal for a feedback
generator. interval of time. Because of the series inductances  However, a
field effect transistor, as used here, L1 and L2, the current changes
gradually so that     does not respond until the voltage on the G termi-
continued voltages are induced in the windings [err]    nal exceeds the
voltage on the S terminal by a and [err], which maintain this process,
since the   45  substantial amount, e.g. 4 volts. The circuit has induction
in a transformer, as is well-known for     therefore been provided with a
number of dedi- those skilled in the art, is proportionate to the rate
cated components such as a resistor R2, a capaci- of current change rather
than to the magnitude of   tor C3, and diodes D5 and D6, which have been
the current.                                         included in the
circuit with the sole purpose of It is to be understood that the
capacitance of  50  starting the oscillations. At the point in time where
the capacitor C5 is sufficiently large to ensure that  the power is
switched on the circuit, the capacitor the voltage on that terminal of C5
which is con-     C3 will slowly be charged through the resistor R2. nected
to the lamps remains essentially constant at  The electronic component D6
is, however, a so- a value at the midpoint between the positive and
called DIAC, which exhibits the particular behaviour the negative supply
voltage, and it is therefore   55  that it is completely blocked for
current until the possible to feed a current through the lamps when
voltage exceeds a predetermined level, the so- the transistor T1 is on and
the transistor T2 is off;.  called breakdown voltage, e.g. 32 volts,
whereupon The current through the winding n3 follows the     it suddenly
allows flow of current, remaining on 6    
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decreasing voltages as long as any cur-  same references; regarding the
general operation, rent continues to flow through it. When the voltage
reference may be made to the above-given ex- on the capacitor C3 thus
exceeds the DIAC break-   planation in connection with Figure 1. The
circuit of down voltage, the DIAC D6 will switch on, and the  Figure 2 is
distinctively featured by the feedback T2 terminal G will be fed with a
positive voltage,   5   transformer being split into two parts, Tr1 and
Tr2. which is sufficiently high to open up for current  The transformer
part Tr1 has a feedback winding from the T2 terminal D to the T2 terminal
S,       [err] connected to the T1 terminal G, a winding [err] whereby
oscillations will be started. During cyclic  conducting the lamp output
current, and a further oscillations, the capacitor C3 will have only very
winding [err] to be connected to a command current brief intervals, namely
the intervals when the tran-   10  circuit (not shown). The transformer
part Tr2 has a sistor T1 is open, to be charged through the resis-
feedback winding [err] connected to the T2 terminal tor R2, whereafter the
capacitor C3 upon switching  G, a winding [err] conducting the lamp output
cur- on of the transistor T2 will be immediately and fully  rent, and a
winding [err] to be connected to a further discharged through the diode D5.
By suitable ar-   command current circuit (not shown). As may be rangement
of values of the resistor R2 and the   15  understood from the figure, the
output current from capacitor C3, it can therefore be ensured that the  the
terminal e to the lamps passes windings on voltage on the capacitor C3
during cyclic oscilla-  both transformer parts Tr1 and Tr2. The orientation
tions will never reach such a level that the DIAC D6  of the windings has
been marked with dots on the will open.
figure according to a standard conventionally used. The tubes may be
provided with conventional  20    Considering initially the case where no
current series-connected fuses (not shown in the draw-     flows in the
command circuits, it may be under- ings).
stood that the lamp output current is capable of inducing voltages in the
feedback windings nil and EXAMPLE 1
[err], since the output current passes a winding on 25  the transformer
part Tr1 and thereafter a winding A circuit similar to the one in Figure 1
is     on the transformer part Tr2. The function of the constructed with
the following component values:   circuit is thus exactly similar to the
function of the R1 = 3.3 [err], R2 = 270 [err], R3 = 330 [err], R4 =
circuit of Figure 1. 100 [err], R5 = 100 [err], C1 = 47 [err], C3 = 0.1
[err], C4       It is now assumed that by means of an external =  nF, C5 =
100 nF, C6 = 3.3 nF, C7 = 3.3 nF,  30  current generator (not shown), the
winding [err] is fed Li = L2 = 420 [err], and the lamps being 50 W
with a direct current called here a command cur- fluorescent tubes. The
transistors T1, T2 are Sip-  rent. This current produces a contribution to
the mos BUZ 41A, the zenerdiodes D7 and D8 are         magnetization of the
transformer part Tr1. The cir- BZY 97 C8V2, and the transformer Tr1 is
wound       cuit is assumed to oscillate largely as previously, around a
ferrite ring core, Siemens R12.5, the   35  and it can be understood that
the current fed windings [err] incorporating three turns, [err] three
through the winding [err] does not affect the winding turns, and [err] one
turn. With these component       [err] connected to the transistor T2, thus
the transis- values, the above-mentioned Siemens publication    tor T2 will
switch on exactly as previously. Once states the idle frequency, when the
lamps are not  the transistor T2 has switched on, current will be ignited,
to be around 150 kHz, and the duty fre-  40  drawn from the lamps, in the
direction from the quency, when the lamps are lit, to be around 120
terminal f to the terminal e. This causes a mag- kHz. The idle frequency
essentially equates the    netization of the core of the part Tr1 in a
direction resonance frequency of the oscillation pair L1, C6,  opposite
that of the magnetization caused by the which is equal to the resonance
frequency of the   current in the winding [err], and under the assump-
other pair L2, C7, whereby the voltages across the   45  tion that the
magnetization generated by means of lamps will rise to very high values,
e.g. of the   the winding [err] has a limited magnitude and specifi-
magnitude of 1000 volts, causing immediate igni-   cally is smaller than
the magnetization produced by tion of the lamps.
the winding [err], a voltage will be induced by the Now the circuit of the
first embodiment of the  part Tr1 in the winding [err] developing a
negative invention will be explained by reference to Figure  50  voltage on
the T1 terminal G relative to the T1 2. As may be seen in this figure, it
is distinguished  terminal S. This part of the operation is thus quite from
the previously-proposed circuit shown in Fig-  similar to the function
described with reference to ure 1 by the feedback transformer which has
been   Figure 1. During that interval when the transistor T2 divided into
two parts. Furthermore, the circuit is  is switched off and the transistor
T1 is switched on, equipped with terminals for the feed-in of a com-   55
a current will flow through the lamp circuit in a mand current. The
remaining parts of the circuit   direction opposite to the one previously,
namely are quite similar to the circuit of Figure 1, and  from the terminal
e to the terminal f. This produces similar components have been indicated
with the    a magnetization inducing a voltage in the winding 7    
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positive voltage on the T1 termi-  the resonance frequencies of the pairs
C6 and L1 nal G, to maintain the current through the T1 termi-  and C7 and
L2 respectively, an increase in the -nals D and S as previously. However,
the contribu-  frequency will feed a larger current through the tion to the
magnetization by means of the winding  capacitors C6 and C7, this current
being reactive [err] will now cause the transformer part Tr1 core to   5
current and therefore not representing any loss of be magnetically
saturated at a lower value of cur-  power as the current effectively
oscillates to and rent in the winding [err] than was the case when the  fro
between the capacitors and the inductances. winding n5 did not contribute.
Once saturation of  This, however, reduces the power supplied to the the
transformer part Tr1 core takes place, the tran-  lamps, but maintains peak
voltages of almost un- sistor T1 switches off as explained earlier and this
10  changed magnitude so that the luminous power of causes, as previously
explained, the transistor T2  the lamps is reduced while the lamp voltage,
even to switch on. It is to be understood that the control  with a
substantial reduction, is sufficient to ensure system makes use of a
transductor principle, but   proper ignition of the lamps. that it is the
command current to the transistors     A further preferred embodiment of
the inven- that is controlled by the transductor system rather  15  tion
will now be described by reference to the than the full lamp current, such
as is the case with  circuit diagram in Figure 3 and to the arrangements
the previously-proposed transductor control sys-   of the transformer
windings according to Figure 5. tems.
As may be seen in Figure 5a or in Figure 5b, two It may be seen that the
current feed through   ring cores or annular cores are used, and the [err]
winding [err] has the effect of shortening the time   20  winding for the
lamp current is in either of the interval during which the transistor T1 is
switched  Figure 5 embodiments a simple straight passage of on. Since the
lamps are connected in series with   a conductor from the terminal e to the
terminal f. the capacitor C5, it is apparent that no net direct  The
feedback winding for the transistor T1, i.e. [err], current can pass
through the lamps, but that the   connected from the terminal a to the
terminal b in curve shape of the current passing through the   25   Figure
5a or Figure 5b, is wound around both ring lamps is modified by the control
of the current    cores in the same direction. In the embodiment of waves
passing through the transistor T1. Similarly,  Figure 5a, each winding in
the circuit from a to b is it can be understood that a current fed through
the  firstly trained around the first ring core transformer winding ns in a
direction opposite to the one de-  and then the second ring core
transformer. In the scribed above will have the effect that a corre-  30
embodiment of Figure 5b, the conductor passes all spondingly larger current
through the winding [err]  the windings around the first ring core and
there- will be required to saturate the magnetic core in  after makes all
windings around the second ring the transformer part Tr1, thus the time
interval   core in the same direction. It is to be appreciated during which
the transistor T1 is switched on will  by those skilled in the art that
these two embodi- therefore be lengthened.                      35   ments,
though physically different, are electrically It is to be understood that
the command wind-   equivalent and perform in exactly the same man- ing n6
is quite similar to the winding [err], and that  ner. The feedback winding
for the transistor T2, i.e. by feeding currents through the winding [err]
in one  the conductor from the terminal c to the terminal d ection or the
other, the time intervals during   is similarly trained around both ring
cores, and the which the transistor T2 allows current through may   40
figure indicates that the direction of rotation is be shortened or
lengthened.                        opposite that of the feedback winding
between the By feeding in symmetrical currents through the  terminals a and
b. Each ring core is provided with windings [err] and [err], i.e. currents
of equal mag-    a command winding, and the two command win- nitude and in
directions such that the periods dur-  dings are connected in series so
that a command ing which the transistors T1 and T2 are switched   45
current, e.g. from the terminal g, flows in a first on can both be
shortened or lengthened, it is to be  direction around the first ring core
and in the op- understood that a frequency control facility of the  posite
direction around the second ring core before oscillating circuits is
provided, wherein a change of  exiting at the terminal h. It is to be
appreciated that frequency relative to the idle frequency is variable
Figure 5 illustrates the concept of the arrangement being related to the
command currents fed in,  50  and the directions of the windings, but that
the although the relationship is not necessarily linear.  number of turns
in each of the windings shown An example of the curves of voltages and
currents  may differ from that indicated. It is, though, pre- that may be
produced by symmetrical shortening     ferred to make the arrangement
symmetrical, so of the switch-on intervals for the transistors T1 and  that
the winding ratios among the various windings T2 is shown in Figure 6 in
dotted lines.      55  on one core should be exactly identical to the As
the usual frequency of the oscillating circuit,  winding ratios on the
other core. that is the frequency when the command current is     It is to
be appreciated that, by interconnection zero and the lamps are lit, is
somewhat lower than  of the two command windings as shown, there is 8    
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advantageous effect that any voltage   buting to the induction in the
feedback windings, induced in one command winding by current in the     the
core of the transformer Tr1 may therefore still output power winding e-f
will always be balanced     contribute to this feedback induction. The net
volt- by an oppositely directed voltage of equal mag-      age induced in
either of the feedback windings [err] nitude induced in the second command
winding.   5   or [err] thus will not completely disappear with the On the
command winding output terminals g-h, no     saturation of one transformer
core, but will drop net voltage is therefore induced. In reality there
generally to about half of the immediately preced- may, because of
manufacturing tolerances, be mi-    ing value. nor differences between the
two command win-            As earlier explained, the transistors used,
how- dings so that moderate voltages may be induced   10  ever, have the
peculiar property of being com- that are not completely balanced.
Furthermore,      pletely switched off in the forward direction (D to S)
when a core saturates magnetically, a net voltage   when the voltage on the
terminal G does not ex- will be induced at the command winding terminals.
ceed a predetermined threshold value, e.g. around Such voltages, however,
are dampened by a ca-       4 volts. By suitable sizing of the winding
ratios on pacitor C8 (Figure 3) arranged in parallel across   15  the
transformer cores, it is therefore possible to the terminals g-h. The
electric circuit to produce  design a circuit where the voltage induced in
the the command current can therefore be sized mod-     feedback winding
for the switched on transistor, in erately as it will not be subjected to
induced vol-  this case T2, upon saturation of one transformer tages of any
considerable magnitude.                core will drop to below this
threshold value so that Besides the capacitor C1, a further and smaller
20  the transistor essentially blocks the current be- capacitor C2 is
arranged parallel thereto with the   tween its terminals D to S completely,
even though purpose of dampening out possible high frequency    the other
transformer still induces some voltage. It noise signals to prevent them
from being propa-     is here to be noted by reference to the curve b of
gated to the mains circuit.                          Figure 6 that the
output current at the moment of The operation of the circuit of Figure 3
will  25  switching on of one transistor is changing steeply initially be
explained for the situation without com-  initially and thereafter at a
decreasing rate, be- mand currents. It may be seen that it is then
cause of the inductances connected in series with exactly equivalent to the
circuit according to Figure  the lamps. Therefore, in the feedback
windings, a 1.                                                  relatively
large voltage is induced initially during It is now presumed that a direct
current is fed   30  the interval of switching on one transistor, while
this through the command windings from the terminal g    voltage thereafter
is gradually reduced. It can to the terminal h. This current will produce
some   therefore easily be accomplished to design the magnetization of both
transformer cores, it being   windings so that the feedback voltage upon
satura- here presumed that this magnetization is of limited  tion of one of
the transformer cores, which is likely scale and in particular smaller than
the maximum    35  to occur at the latter part of this interval, drops
magnetization that can be produced by the output     below the threshold
value for the transistor in ques- current from the winding e-f. The
oscillator circuit  tion. will largely oscillate as explained earlier, the
tran-  As the transistor T2 is now switched off, the sistors T1 and T2
alternately conducting current.   circuit performs, as earlier explained,
so that the During the time intervals when the transistor T2 is  40
output current, at this time flowing from f to e, switched on, current
passes the output winding       starts decreasing from the maximum value,
thereby from f to e, causing magnetization of both trans-   inducing a
magnetic field in both transformer cores former cores. It may be seen that
these two mag-     directed opposite to that earlier, and causing the
netization effects in the transformer Tr1 will be    contributions to
magnetizations from the output cur- mutually opposed while in the
transformer Tr2 they   45  rent and from the command current to be summed
will be summed. Therefore saturation of the core in  in the transformer Tr1
while they are mutually the transformer Tr2 will occur at a lower output
opposing each other in the transformer Tr2. In the current than was the
case when no command cur-      feedback windings, voltages are therefore
induced, rent was present. The voltages induced in the        keeping the
transistor T2 blocked and switching on feedback windings will therefore be
reduced as the   so  the transistor T1. The output current, initially flow-
core of the transformer Tr2 no longer contributes   ing in the direction
from f to e, will drop to zero and hereto. In the transformer Tr2, on the
other hand,  start increasing in the opposite direction, i.e. from e
saturation will not occur until an increased output  to f. Once the output
current in the circuit from e to current level relative to the level of
current is   f has started to increase, it will after some time achieved
that would have produced saturation, if no   55  reach such a magnitude
that the transformer core command current was present. With current levels
Tr1 will be saturated, whereby the voltage induced in the output circuit
f-e of the magnitude that the  in the feedback windings drops to such a
level that transformer Tr2 is saturated, thus no longer contri-  the
voltage on the T1 terminal G drops below the 9    
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the transistor T1 blocks. This,  there is complete safety against damage to
the however, as earlier explained, causes the switching  lamps even in the
case of malfunctions or errors in on of the transistor T2, and it can be
understood  the command circuit or errors in the connections. that the
circuit will continue oscillating, but with  This also facilitates
installation, since the electrician shorter time intervals than in the case
without com-   5   installing the circuit does not have to keep track of
mand currents. Thus a frequency control facility is  a specific order of
connection. Furthermore, the provided.
command signal does not necessarily have to be a Now the case where a
direct current is fed      direct current signal; as a matter of fact, it
may be through the command circuit in a direction from the  alternating
signal, provided that the frequency does terminal h to the terminal g will
be explained. As   10  not rise to such magnitude as to produce interfer-
earlier explained, this will cause magnetization of  ence from interaction
between the command cur- both cores Tr1 and Tr2. As above, the moment of
rent and the power circuit. Since the power circuit switching on the
transistor T2 for current running  is operating at frequencies of the order
of 100 kHz, from the terminal f through the transformers to the  problems
of mutual interference should practically terminal e will be explained. It
is to be appreciated   15  not arise as long as the command frequencies do
that the contributions to magnetization from the   not exceed e.g. 20 kHz.
Therefore the command lamp current and from the command winding cur-
circuit could for instance be connected to an audio rent are added in the
transformer core Tr1 while    output terminal of a music system, so that
the [err] opposing each other in the transformer    audio signal could
modulate the light in such a way [err] Tr2. As the lamp circuit current
increases,  20  as one could imagine used for special effect light-
saturation of the core in the transformer Tr1 will  ing in a discotheque.
The command current could occur at some point in time while the transformer
for instance instead follow the common mains fre- Tr2 core at the same time
will not yet be saturated.  quency, whereby the circuit to produce the com-
The saturation of the transformer Tr1 core, how-    mand currents could be
extremely simple; it could ever, causes the voltage induced in the feedback
25  as a matter of fact simply be a transformer con- winding c to d to
drop, and the transistor T2      nected to the mains. blocks. As above, the
blocking of the transistor T2    The circuit diagram of Figure 4 shows a
further causes the transistor T1 to switch on and the lamp  preferred
embodiment. This embodiment is used current, flowing at this time in the
direction from f  for vapour lamps without electrode heating facili- to e,
will start to decrease. After some time, the   30  ties, such as mercury
lamps, sodium lamps, and lamp current will change direction and now flow
xenon lamps. The circuit will, as a matter of fact, from e to f, and
increase since the contributions to  operate perfectly with fluorescent
tubes, although magnetization from the lamp current and from the  the
electrodes in this case are not heated. The command current will be
mutually opposed in the    circuit is similar to that of Figure 3, although
with transformer Tr1 and will be summed in the trans-  35  the differences
that only one lamp La is shown and former Tr2. At some level of lamp
current, satura-  that the capacitor C6 is here not connected to lion in
the transformer Tr2 core will therefore occur,  heating resistors in the
lamp electrodes, but rather [err] the voltage induced in the feedback wind-
connected directly to the lamp electrodes, being [err] will drop so that
the transistor T1 blocks. It  thereby connected to the inductance L1 and
the - is to be appreciated that the oscillations will con-  40  capacitor
C5. It is to be understood that the circuit, tinue in this way exactly as
explained above.      apart from that explained above, operates exactly It
is hereby to be understood that the circuit  as the circuit of Figure 3;
thus reference may be exhibits the rather particular behaviour that the
made to the above-given explanation. command current has a similar effect
regardless of the direction thereof. The frequency of the output  45
EXAMPLE 2 terminal voltage fed to the lamps is at a minimum when the
command current is zero, whereby the          For the transformers Tr1,
Tr2, two ferrite cores lamps are supplied with maximum power, and the
are used of the Siemens R12.5 type. The winding e frequency is increased by
feeding in a command     to f is a simple straight conductor. The winding a
to current, regardless of the direction of the command   50  b makes three
turns around each ring core, and the current, whereby the lamp power is
reduced. A     winding c to d also makes three turns around each number of
very important advantages are accord-    ring core. The command windings
[err] comprise ingly gained, as follows.                          thirty
windings around each core. The capacitor C2 The. power fed to the lamps can
never exceed    has a magnitude of 1nF and C8 of 0.1 [err]. The a
predetermined value depending upon the circuit,  55  resistor R1 has a
value of 1.5 [err]. The remaining it being understood that the circuit is
suitably de-  components are equivalent to those listed under signed so
that this maximum value is equal to the  Example 1, noting though that the
inductance of nominal power rating for the lamps. Accordingly    the
windings L1 and L2 is approximately 580 [err] 10    
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they may, because of manufactur-     unit 23 is arranged with operation
buttons or keys ing tolerances, deviate from the said design values.  to
turn the light on and off and with a tuning facility, The fluorescent tubes
are two tubes with a nominal  whereon a desired luminance reference value
may rating of 36 W each. Without command current, the  be dialled. In the
room, an illuminance meter 22 is oscillation frequency with the fluorescent
tubes lit   5   also arranged. From the illuminance meter 22, the was 80
kHz. When a current of 20 mA was fed        command unit 23 receives a
signal indicating the through the command circuit, the oscillation fre-
illuminance level actually present. The command quency was 140 kHz and the
power consumed by       unit 23 is equipped with a control circuit that
pro- the lamps was about 20 W each. When the com-       duces a command
signal depending upon the illu- mand circuit current was increased to 40
mA, the   10   minance level measured, the command signal be- lamps were
turned off. The power consumption of    ing routed to the light units 21 to
control their light the electronic circuit is in the order of 4 W and it
output. varies with the lamp power so that the total system    Figure 8
shows an example of a control circuit at maximum luminous output consumes
power in       that may be incorporated in the command unit 23. the order
of 80 W, at a command current of 20 mA   15  As the function of this
circuit may be appreciated consumes around 38 W, and at 40 mA command
from the figure by those skilled in the art, it will current consumes about
1 W.                        only be briefly explained. The circuit has
input connections for supply voltages 5V DC, 12V DC, EXAMPLE 3
and 220V AC; input terminals for the illuminance 20   meter 22, output
terminals for the command cur- Components are as in Example 2 with the
rent circuit, and output terminals for supplying the following exceptions.
The fluorescent tubes are rat-  power to the light units. ed at 58 W each,
and the feedback windings are         The illuminance meter 22 is in this
case a so- made so that the winding a to b makes six turns    called
photoresistor, having the property that the around each transformer core,
and the winding c to  25  resistance decreases when the illuminance in- d
correspondingly makes six turns around each      creases. An operational
amplifier Op1 on the basis transformer core. The inductances of L1 and L2
are  thereof produces a voltage, which is related to the around 500 [err]
each. Without command current,       illuminance level being measured. By
selection and and thus full luminous power, the oscillation fre-
respective tuning of the components around the quency was 70 KHz, and the
power consumption 2   30  amplifier Op1, the required minimum illuminance x
58 W for the fluorescent tubes and about 5 W for   level, designated N2
(refer to Figure 9) is defined. the remaining components, giving a total of
121 W.  The signal from the amplifier Op1 branches along With a command
current of 20 mA, the oscillation   two paths. The first path routes the
signal through frequency was 125 kHz and the lamp power 2 x 30    another
operational amplifier Op2, serving together W. The resistance in the
command circuit windings   35  with its associated components the purpose
of is about 0.8 ohms so that the voltage drop over the  limiting the signal
in order that a voltage is pro- command circuit at 20 mA is about 16 mV.
duced, having a predetermined maximum value As mentioned above, the
relationship between   (e.g. 2V) by illuminance levels above a certain
limit, command current and luminous power is not nec-       whereas the
voltage below this limiting level varies essarily linear, but approximately
follows a square  40  proportional to the illuminance level. The limiting
function. It is within the state of the art to design a  level defined by
the components around the am- control circuit which can compensate for this
rela-  plifier Op2 defines the minimum illuminance level tionship. In
reality, this problem does not  cause  designated N1 (to be explained
further below with extra complications as the non-linear relationship
reference to Figure 9). This limited signal is passed between the lamp
power and the luminous output  45  on to a further operational amplifier
Op3, which makes special precautions necessary in any case.   amplifier
together with its associated components, Figure 7 shows an example of a
possible ap-     among which is a transistor [err], converts the volt-
plication of a device embodying the invention. In a  age signal to a
current signal for use as the com- room with a floor 24 and a ceiling 25, a
number of  mand current for the light units. light units 21 are arranged,
each being equipped   50  The signal from the amplifier Op1 is, as men-
with a device embodying the invention. Each light  tioned above, also
routed along another branch, unit 21 is supplied with mains power, which
may    feeding it to a further operational amplifier Op4. have an
on/off-switch facility, but has no intensity  This operational amplifier
Op4 performs along with control facility. A control current circuit is also
its associated circuitry as a so-called Schmidt- routed through the lamps,
connecting all the light  55  trigger with hysteresis, so that with an
increasing units in series so that the current from a single  input signal,
the output signal is set until the input command current source passes all
the light units.  signal exceeds a predetermined first level called At a
conveniently accessible place, a command      the turn-off level (N4 in
Figure 9), and upon de-    21                 EP 0 266 207 B1
22 



[err] input signal the output signal will only be  the turn-off level N4,
e.g. 750 lux, may be reached, set after the input signal has dropped below
a      and the artificial lighting is switched off after expiry
predetermined second and lower level. This sec-     of the turn-off delay
defined by the delay unit Tim, ond level is designated the turn-on level
(N3 in    e.g. after 10 minutes. The room is now exclusively Figure 9).
5   illuminated by daylight, which is increasing and The output signal from
the amplifier Op4 is      decreasing. passed to a delay unit Tim, which
with its asso-       If daylight should later drop below the turn-on ciated
components serves the purpose of passing     level N3, e.g. 450 lux as
shown further to the right on the trigger signal after a delay designated
the  in the figure, the artificial lighting will immediately turn-off delay
with increasing illuminance level,  10  be switched on, operating on the
low level N1. whereas the trigger signal will be passed through   Only when
daylight contributes less than the without delay with decreasing
illuminance level.    amount N2 minus N1, the artificial lighting will be
This output signal controls a relay serving to turn  turned up in order
that the required minimum level the power supply on or off for the light
units.     N2 will just be maintained. When the daylight con- The
operational amplifiers Op1 to Op4 may be   15  tribution has completely
vanished, the artificial provided in a single integrated component com-
lighting operates on full power. mercially available under the type
identification LM   As is commonly known, daylight may fluctuate 324,
containing just four operational amplifiers in a  rapidly and irregularly
due to various weather cir- common casing. The delay unit Tim may be re-
cumstances, such as passage of clouds. The ex- [err] by a component
designated CD 4060.         20  amples shown in Figures 9b and 9c server to
The operation of the illuminance system with    illustrate the performance
of the control system the circuitry shown in Figure 8 will now be ex-
during rapid fluctuations. plained by reference to Figure 9. In Figure 9,
Figure 9b illustrates a situation which could Figure 9a shows an extended
span of time, for       prevail at the middle of the day when daylight is
example in the order of 14 hours, whereas Figures   25  strong and the
artificial lighting is turned off. Sud- 9b and 9c illustrate shorter
intervals of time such  denly a very dark cloud passes, and the daylight as
20 minutes each.                                 contribution drops to a
very low level. The artificial The artificial illuminance system in the
room is  lighting is immediately switched on and imme- capable of providing
an illuminance level N2, which  diately turned up to a level where the
requested is equivalent to the desired and for operational  30   minimum
illumination level is just maintained, tak- reasons required minimum
reference level, e.g. an  ing full advantage of the remaining low daylight
illuminance level of 300 lux. However, a room       contribution. At a
later point in time, the cloud which is equipped with translucent portions
or win-  disappears. The artificial lighting is immediately dows 26 in the
ceiling 25 and possibly other win-   turned down to the level N1, but will
only be turned dows and other openings, also receives external  35  off
after the expiry of the turn-off delay defined by light such as daylight.
Figure 9a illustrates how the  the delay unit Tim. contribution from the
daylight to the total illumina-  Figure 9c illustrates a different
situation con- tion in the room may vary from nothing very early   ceivable
on a day with heavy clouding. Daylight the morning, rising gradually to a
maximum at       gives but a small contribution, and the artificial noon,
and thereafter decreasing again to nothing at  40  lighting is turned on
and turned up to provide a night. In the figure there is also shown how the
suitable contribution. Suddenly the cloud cover lighting contribution from
the artificial illuminance  opens up and strong daylight comes in. The
artifi- system varies. Initially only the artificial lighting is  cial
lighting is immediately turned down to the active and operating on full
power, whereby the     minimum level N1, but will not even with plenty of
illuminance level is maintained at N2. Once day-   45  daylight be turned
off until the turn-off delay has light starts coming in, the artificial
lighting is imme-  expired. Before this can take place, cloud, however,
diately turned down in equal proportion, thus keep-  is assumed to cover
the sky again, and the artificial ing the total illuminance level constant.
By increas-  lighting is immediately turned up to a suitable level. ing the
illuminance level, at some point in time the   It is to be understood from
the above given level is reached where the circuitry around the   so
explanation that the system  described operates amplifier Op2 will limit
the control signal as ex-  well under practical circumstances as the
lighting plained above, whereafter the artificial lighting will  of the
interior is always adequate, since frequent not be turned down further, but
will keep contribut-  turning on and turning off, which might shorten the
ing a fixed minimum level N1, e.g. 100 lux. The    life of the light
sources and which might be psy- room now receives a fixed illuminance
contribution  55  chologically unattractive, is avoided, and since the from
the artificial lighting and a possibly increasing  energy used for
illumination is kept at a minimum. illuminance contribution from daylight.
Although the invention has been described with With further increasing
daylight, at some time   particular reference to the application of
fluorescent 12    23                EP 0 266 207 B1                    24 



[err], it is clearly applicable to the controlled      similar command
windings (n5,n6), respective- powering of any consumer of electric power.
As         ly, said command windings (n5,n6) being inter- already
mentioned, it is very well applicable to       connected in series and
connected between a other discharge lamps such as mercury lamps,
pair of control terminals, and being arranged sodium lamps, or xenon lamps.
5       with such winding directions that changes in The control facility
using a command signal of     said output current will induce voltages in
said direct current or alternating current of small mag-   two command
windings (n5,n6) of substantially nitude also makes the invention
applicable for con-    equal magnitude but of opposite polarity so trol or
modulation in numerous ways, for instance     that substantially no net
voltages are induced application as a stroboscope or similar.      10
at said control terminals. Claims
3. A device according to claim 2, characterized by said power windings
(n13,n14) being routed 1. A device for the control of alternating electric
around said two magnetic cores in a first direc- current to a power
consumer, said device com-   15  tion, by a first one (nil) of said
feedback prising an input terminal for receiving an input   windings being
routed around both magnetic power supply, an output terminal (f) for
feeding   cores in the same first direction, by a second an output current
to the power consumer            one (n12) of said feedback windings being
(Ly1). a control terminal for receiving a com-    routed around both
magnetic cores and around mand input current, a transformer means com-
20.  each of them in a second direction opposite to prising   magnetically
saturable   material       said first direction, and by said command win-
(Tr1,Tr2), at least one power winding (n3) and     dings (n5,n6) being
routed so that a first one two feedback windings (n11,n12), said power
(n5) of said command windings surrounds a winding (n3) being connected to
said output        first one of said two magnetic cores in said terminal
(f), and active electronic components  25  first direction and a second one
(n6) of said (T1,T2) for controlling said output current, said  command
windings surrounds a second one of active components (T1,T2) being
controlled by      said two magnetic cores in said second direc- electric
signals produced in said feedback win-   tion. dings (n11,n12) by inductive
feedback in said transformer means induced by said output cur-  30  4. A
device according to claim 1, claim 2 or claim rent, wherein the fed back.
signals are pro-       3, characterized by inductance means (L1) duced as a
result of magnetic saturation in        connected between said power
winding (n3) said magnetic material (Tr1,Tr2) modifying a       and the
power consumer (Ly1) in order that relationship of induction in such a way
that       said output current passes through said induc- said output
current cyclically changes direc-  35  tance means (L1). tion,
characterized by said magnetic material being divided into at least two
parts (Trl,Tr2),  5.  A light unit (21) for a gas discharge lamp each part
being provided with at least one         (Ly1), the light unit (21)
comprising a device further electrical winding positioned about the
according to any one of claims 1 to 4 and part of magnetic material and
designated a   40    connected to drive said gas discharge lamp command
winding (n5,n6), both of said com-        (Ly1) at a power level controlled
by said com- mand windings (n5,n6) being connected to           mand input
current. said control terminal in order that electric cur- rent fed through
one of said command win-      6. A light unit (21) according to claim 5,
char- dings (n5,n6) will contribute to the magnetiz-  45  acterized by a
command unit (23) connected ation of the respective part (Tr1,Tr2) of said
to the control terminal of the device for produc- magnetic material,
whereby saturation will oc-    ing controlled currents for said command
win- cur at a current level of said output current      dings (n5,n6).
different from that current level at which satu- ration would have occurred
in the absence of  so  7. A system comprising at least two light units said
command current.                              (21) according to claim 5 or
claim 6, character- ized by said control terminals of said respec- 2. A
device according to claim 1, characterized  .     tive light units (21)
being connected in series by said magnetic material (Tr1,Tr2) comprising
so that a common command current passes two separate cores of magnetic
material, each   55  through both or all of said light units (21) core
supporting one of two mutually similar        controlling each of said
devices. power windings (n13,n14), respectively, inter- connected in
series, and one of two mutually   8.  An illumination system comprising at
least one 13    23                EP 0 266 207 B1                    24
[err], it is clearly applicable to the controlled       similar command
windings (n5,n6), respective- 



powering of any consumer of electric power. As         ly, said command
windings (n5,n6) being inter- already mentioned, it is very well applicable
to       connected in series and connected between a other discharge lamps
such as mercury lamps,           pair of control terminals, and being
arranged sodium lamps, or xenon lamps.                  5       with such
winding directions that changes in The control facility using a command
signal of     said output current will induce voltages in said direct
current or alternating current of small mag-    two command windings
(n5,n6) of substantially nitude also makes the invention applicable for
con-    equal magnitude but of opposite polarity so trol or modulation in
numerous ways, for instance      that substantially no net voltages are
induced application as a stroboscope or similar.      10       at said
control terminals. Claims                                             3. A
device according to claim 2, characterized by said power windings (n13,n14)
being routed 1. A device for the control of alternating electric    around
said two magnetic cores in a first direc- current to a power consumer, said
device com-   15  tion, by a first one (n11) of said feedback prising an
input terminal for receiving an input   windings being routed around both
magnetic power supply, an output terminal (f) for feeding   cores in the
same first direction, by a second an output current to the power consumer
one (n12) of said feedback windings being (Ly1), a control terminal for
receiving a com-    routed around both magnetic cores and around mand input
current, a transformer means com-   20  each of them in a second direction
opposite to prising   magnetically  saturable   material       said first
direction, and by said command win- (Tr1,Tr2), at least one power winding
(n3) and     dings (n5,n6) being routed so that a first one two feedback
windings (n11,n12), said power        (n5) of said command windings
surrounds a winding (n3) being connected to said output        first one of
said two magnetic cores in said terminal (f), and active electronic
components  25  first direction and a second one (n6) of said (T1,T2) for
controlling said output current, said  command windings surrounds a second
one of active components (T1,T2) being controlled by      said two magnetic
cores in said second direc- electric signals produced in said feedback win-
tion. dings (n11,n12) by inductive feedback in said transformer means
induced by said output cur-  30  4. A device according to claim 1, claim 2
or claim rent, wherein the fed back signals are pro-        3,
characterized by inductance means (1) duced as a result of magnetic
saturation in        connected between said power winding (n3) said
magnetic material (Tr1,Tr2) modifying a       and the power consumer (Ly1)
in order that relationship of induction in such a way that       said
output current passes through said induc- said output current cyclically
changes direc-  35  tance means (L1). tion, characterized by said magnetic
material being divided into at least two parts (Tr1,Tr2),  5. A light unit
(21) for a gas discharge lamp each part being provided with at least one
(Ly1), the light unit (21) comprising a device further electrical winding
positioned about the    according to any one of claims 1 to 4 and part of
magnetic material and designated a   40    connected to drive said gas
discharge lamp command winding (n5,n6), both of said com-        (Ly1) at a
power level controlled by said com- mand windings (n5,n6) being connected
to           mand input current. said control terminal in order that
electric cur- rent fed through one of said command win-      6. A light
unit (21) according to claim 5, char- dings (n5,n6) will contribute to the
magnetiz-  45  acterized by a command unit (23) connected ation of the
respective part (Tr1,Tr2) of said     to the control terminal of the device
for produc- magnetic material, whereby saturation will oc-     ing
controlled currents for said command win- cur at a current level of said
output current      dings (n5,n6). different from that current level at
which satu- ration would have occurred in the absence of  50  7. A system
comprising at least two light units said command current.
(21) according to claim 5 or claim 6, character- ized by said control
terminals of said respec- 2. A device according to claim 1, characterized
tive light units (21) being connected in series by said magnetic material
(Tr1,Tr2) comprising     so that a common command current passes two
separate cores of magnetic material, each   55  through both or all of said
light units (21) core supporting one of two mutually similar
controlling each of said devices. power windings (n13,n14), respectively,
inter- connected in series, and one of two mutually   8. An illumination
system comprising at least one    25                 EP 0 266 207 B1
26 [err] unit (21), an illuminance measuring device     that the periods of
time after which said output (22) for detecting light, and a command unit
current changes direction can be controlled. (23) connected thereto,
characterized by the or 



each light unit (21) being provided with a de-  Patentansprilche vice
according to any one of claims 1 to 4 and   5 controlled by said command
unit (23) in such a  1.. Vorrichtung zur Steuerung eines elektrischen way
that the illuminance level measured by         Wechselstroms fUr einen
Stromverbraucher, said illuminance measuring device (22) is al-      die
umfa~t: ways maintained greater than or equal to a         einen
EingangsanschluRl zum  Empfang einer desired minimum reference level at a
minimum   to  Eingangsstromversorgung, consumption of electric power, by
said com-        einen AusgangsanschluB (f) zur Ableitung ei- mand unit
(23) being provided with means for       nes Ausgangsstroms an einen
Stromverbrau- switching on power to said light unit (21) in      cher
(Lyl), case said measured illuminance level drops         ein
SteueranschluR zum Empfang eines Steu- below a predetermined turn-on level,
by said  15   ereingangsstroms, command unit (23) being provided with means
eine Transformatoreinrichtung, bestehend aus for switching off power to
said light unit (21),   magnetisch sattigbarem  Material (Trl, Tr2), and by
said command unit (23) being provided       mindestens einer Stromwicklung
(n3) und zwei with a delay device (Tim) which causes the
RUckkopplungswicklungen (nil, n12), wobei power switching off to occur only
after said  20     die Stromwicklung (n3) mit dem Ausgangsan- illuminance
level has uninterruptedly exceeded     schluR (f) verbunden ist, und a
second predetermined illuminance level for a     aktive elektronische
Bauteile (T1, T2) zur predetermined time.
Steuerung des Ausgangsstroms, wobei die ak- tiven Bauteile (T1, T2) durch
elektrische Signa- 9. Use of a device, light unit or system according   25
le gesteuert werden, die in den ROckkopp- to any one of claims 1 to 7,
characterized in      lungswicklungen (n11, n12) durch induktive that means
(22) is provided to measure a           ROckkopplung in der
Transformatoreinrichtung physical parameter produced by one or more
hergestellt werden, die durch den Ausgangs- of the devices and by a control
loop, wherein      strom induziert wird, wobei die r~ckgefOhrten the
devices may be controlled automatically by   30  Signale im Ergebnis der
magnetischen Satti- a comparison between the measured paramet-         gung
in dem magnetischen Material (Tr1, Tr2) ric value with a reference
parametric value.       erzeugt werden und die Induktionsbeziehung derart
verandern, daB der Ausgangsstrom pe- 10. A method of controlling a
frequency of an          riodisch seine Richtung andert, dadurch ge-
alternating electric current supplied to a power  36  kennzelchnet, dafD
consumer, wherein said alternating current is      das magnetische Material
in mindestens zwei controlled by active electronic components
Anteile. (TrI, Tr2) unterteilt ist, von denen jedes (T1,T2), wherein said
active electronic compo-     Tell mit mindestens einer weiteren
elektrischen nents (T1,T2) are controlled by signals pro-        Wicklung
versehen ist, die Ober dem Teil des duced by inductive feedback in magnetic
ma-  40    magnetischen Materials angeordnet ist und terial (Tr1,Tr2)
induced by said alternating       elne Steuerwicklung (nS, n6) darstellt,
wobei electric current, wherein said fed back signals    belde
Steuerwicklungen (n5, n6) mit dem Steu- are produced as a result of
magnetic saturation    eranschlufl verbunden sind, so daR der durch in said
magnetic material (Tr1,Tr2) modifying a    elne der Steuerwicklungen (n5,
n6) gef~hrte relationship of induction in such a way that  45   elektrische
Strom zu der Magnetisierung des output current supplied to said power con-
entsprechenden Teils (Trl, Tr2) des magneti- sumer cyclically  changes
direction, and          schen Materials beitragt, wobei die Sattigung
wherein said output current is limited by being    bei elnem Strompegel des
Ausgangsstromes fed through inductance means (L1), character-
auftritt, der sich von dem Strompegel unter- ized by said magnetic material
being divided   50  scheidet, bei dem die Sattigung bei Abwesen- into two
parts (Tr1,Tr2) which are influenced      heit des Steuerstrom auftreten
wUrde. by one or more electric windings designated command windings (n5,n6)
conducting a cur-      2. Vorrichtung gemAiO Anspruch 1, dadurch ge- rent
designated a command current contribut-       kennzelchnet, daRi ing to
magnetization of said magnetic material  55  das magnetische Material auf
(TrI, Tr2) zwei (Tr1,Tr2), whereby saturation will occur at val-   separate
Kerne aus magnetischem  Material ues of output current differing from those
in      umfalt, wobei jeder Kern jeweils entsprechend the absence of a
command current in order          eine der zwei einander ahnlichen
Stromwick- 14    27                 EP 0 266 207 B1                    28
YU  lungen (ni3, n14), die in Reihe geschaltet sind,     dadurch
gekennzeichnet, daBi und eine der zwei einander ahnlichen Steuer-
die  Steueranschltsse  der entsprechenden wicklungen (n5, n6) tragt, wobei
die Steuer-        ZOndeinheiten (21) in Reihe derart miteinander 



wicklungen (n5, n6) miteinander in Reihe ge-        verbunden sind, daB ein
Ublicher Steuerstrom schaltet und zwischen einem Paar von Steuer-   5
durch beide oder alle der ZUndeinheiten, (21) anschllssen angeschlossen und
mit derartigen        schlielt und dabei jede dieser Einrichtungen
Entwicklungsrichtungen angeordnet sind, daB         steuert. Anderungen im
Ausgangsstrom in den zwei Steuerwicklungen (n5, n6) Spannungen mit im
8. Beleuchtungssystem, bestehend aus minde- wesentlichen gleicher
Amplitude, jedoch mit  io     stens   einer   Z~ndeinheit  (21),  einer
entgegengesetzter Polaritat induzierenj, wo-
Beleuchtungs-MeBeinrichtung (22) zur Detek- durch an den Steueranschltssen
im wesentli-         tion von Licht und einer Steuereinheit (23), der chen
keine Nutzspannungen induziert werden.         an diese angeschlossen ist,
dadurch gekenn- zeichnet, dafi 3. Vorrichtung gemilD Anspruch 1, dadurch
ge-   75     jede Zundeinheit (21) mit einer Einrichtung kennzeichnet, daA
entsprechend einem der Ansprliche 1 bis 4 die Stromwicklungen (ni3, n14) um
die zwei          versehen ist und durch die Steuereinheit (23) Magnetkerne
in einer ersten Richlung gefOhrt        derart gesteuert wird, dab der
Beleuchtungspe- werden,                                             gel,
der mit der Beteuchtungs-MeBeinrichtung Ya.'  eine erste (n1l) der
RUckkopplungswicklungen   20    (22) gemessen wird, standig groBer oder um
beide Magnetkerne in derselben ersten            gleich einem gewUnschten
minimalen Bezugs- Richtung gef~hrt wird,                              pegel
bei einem  minimalen Verbrauch von eine zweite (nI2) der
RUckkopplungswicklun-         elektrischer Leistung gehalten wird, gen um
beide Magnetkerne und um jeden der           die Steuereinheit (23) mit
einem  Mittel zum Kerne in einer zweiten Richtung gef~hrt wird,  25
Einschalten des Stromes an der ZOndeinheit die zu der ersten Richtung
entgegengesetzt          (21) in dem Fall versehen ist, daB der gemes- ist,
und daB                                        sene Beleuchtungspegel
unterhalb eines be- die Steuerwicklungen (n5, n6) derart gefOhrt
stimmten Einschalt-Pegels fallt, werden, daB eine erste (n5) dar
Steuerwicklun-      die Steuereinheit (23) mit einem  Mittel zum gen einen
ersten der zwei Magnetkerne in der  3o    Ausschalten des Stroms an der
ZOndeinheit ersten Richtung und der zweite (n6) der Steu-       (21)
versehen ist, und erwicklungen den zweiten der zwei Magnetker-        die
Steuereinheit (23) mit einer Verz6gerungs- ne in der zweiten Richtung
umgibt                   vorrichtung (Tim) versehen ist, die veranlalt, dal
das Strom-Einschalten nur dann stattfin- 4. Vorrichtung gemAA Anspruch 1, 2
oder 3, ge-   35     det, wenn der Beleuchtungspegel fir eine be-
kennzelchnet durch                                  stimmte Zeit
ununterbrochen einen Zweiten ein Induktionselement (LI), das zwischen der
bestimmten Beleuchtungspegel Uberschritten Stromwicklung (n3) und dem
Stromverbraucher         hat. (Lyl) angeschlossen ist, so daB der Ausgangs-
strom durch das Induktions-Element (Li) flieft.  40  9. Verwendung einer
Einrichtung, einer ZOndein- heit oder eines Systems entsprechend einem 5.
ZOndeinheit (21) fUr eine Gasentladungslampe         der AnsprUche 1 bis 7,
dadurch gekenn- (Lyl), wobei die ZOndeinheit (21) eine Vorrich-
zeichnet, dafi tung entsprechend einem der AnsprOche 1 bis         die
Vorrichtung (22) vorgesehen ist, um einen 4 umfalt und angeschlossen ist,
um die Ga-  45      physikalischen  Parameter zu messen, der
sentladungslampe (Lyl) bei einem Strompegel         durch eine oder mehr
der Einrichtungen und zu betreiben, der durch den Steuereingangs-
einen Steuerkreis erzeugt wird, wobei die Ein- strom gesteuert wird.
richtungen automatisch durch einen Vergleich Zwischen dem gemessenen
Parameterwert mit 6. Zfndeinheit (21) gemafl Anspruch 5, gekenn-   so
einem Bezugs-Parameterwert steuerbar sind. zeichnet durch eine
Steuereinheit (23), die an den Steueran-   10. Verfahren zur Steuerung der
Frequenz eines schluB der Vorrichtung zur Erzeugung gesteu-
elektrischen  Wechselstrom, mit dem  ein erter Strome fur die
Steuerwicklungen (n5, n6)      Stromverbraucher versorgt wird, wobei dar
angeschlossen ist.                         55       Wechselstrom durch
aktive efektronische Bau- teile (T1, T2) gesteuert wird, wobei die aktiven
7. System, bestehend  aus  mindestens zwei              elektronischen
Bauteile (T1, T2) durch Signale Zundeinheiten (21) gem9B Anspruch 5 oder 6,
gesteuert werden, die durch induktive RUck- 15    29                EP 0
266 207 B1                    30 kopplung in magnetischem Material (Tr,
Tr2)        la partie du mat6riau magn6tique et d6sign6 erzeugt werden, die
durch den elektrischen         enroulement d'ordre (n5, n6), les deux
enroule- Wechselstrom erzeugt wird, wobei die RUck-         ments d'ordre
(n5, n6) 6tant connectes a ladite 



kopplungssignale im  Ergebnis der magneti-         borne de commande afin
que le courant elec- schen Sattigung in den magnetischen Materia-   5
trique d6livre par l'intermediaire d'un des en- lien (Trl, Tr2) erzeugt
werden und eine Induk-     roulements d'ordre (n5, n6) contribuera & la
tionsbeziehung derart vernidern, daB der Aus-      magnetisation de la
partie respective (Trl, Tr2) gangsstrom, der an den Stromverbraucher ge-
dudit mat6riau magn6tique, si bien que la satu- liefert wird, periodisch
seine Richtung andert,    ration se produira & un niveau de courant dudit
und wobei der Ausgangsstrom begrenzt wird,  to     courant de sortie
different du niveau de cou- indem er durch ein Induktionselement (L1) ge-
rant auquel la saturation devrait se produire en l0lrt wird, dadurch
gekennzelchnet, daJi           I'absence de courant d'ordre. clas
magnetische Material in zwei Teile (Tr1, Tr2) unterteilt ist, die durch
eine oder mehr  2. Dispositif selon la revendication 1, caract6eise
olektrische Wicklungen beeinflult werden, die  15  en ce que ledit mat6riau
magn6tique (Tr1, Tr2) Stiuerwicklungen (n5, n6) darstellen, die eonen
comprend deux noyaux s6par6s de mat6riau Stroin leiten, der einen zu der
Magnetisierung     magnetique, chaque noyau supportant un des des
magnetischen Materials (Tr1, Tr2) beitra-      deux enroulements de
puissance mutuellement gejnden Steuerstrom darstellt, wobei die Satti-
similaires (n13, nl4) respectivement intercon- gung bei Werten des
Ausgangsstroms auftritt,  20   nect6s en s6rie, et un des deux enroulements
die sich von denen bei Abwesenheit eines           d'ordre mutuellement
similaires (n5, n6), res- Steuerstroms unterscheiden, urn die Zeitab-
pectivement, lesdits enroulements d'ordre (n5, schnitte, nach denen der
Ausgangsstrom die         n6) 6tant interconnectes en serie et connectes
Richiung andert, steuern zu k6nnen.                entre une paire de bomes
de commande, et 25      6tant disposes avec des sons d'enroulement
Revendications                                        tel que le courant de
sortie induira des ten- sions dans lesdits deux enroulements d'ordre 1.
Dispositif destin  a la commande d'un courant       (n6, n5) pratiquement
d'une amplitude 6gale electrique alternatif a un consommateur de
mais de polarit6 oppos6e, de sorte que des courant, ledit dispositif
comprenant une borne   30  tensions sensiblement infdrieures sont induites
d'entr6e pour recevoir une alimentation en         auxdites bomes de
commando. renrgie en entr6e, une borne de sortie (f) pour d6livrer un
courant de sortie au consommateur  3. Dispositif selon la revendication 2,
caractr.is. de courant (Ly1), une borne de commande            en ce que
lesdits enroulements de puissance pour recevoir un courant d'entree
d'ordre, un   35  (n13, n14) sont enroules autour desdits noyaux moyen de
transformateur comprenant un mate-        magn6tiques dans un premier sens,
on ce riau magn6tiquement saturable (Tr1, Tr2), au       qu'un premier
(n1l) desdits enroulements de moins un enroulement de puissance (n3) et
contre-r6action est enroule autour des deux deux enroulements de
contre-r6action (ni1,         noyaux magn6tiques dans le m~me premier -i
12), ledit enroulernent de puissance (n3) etant  40  sens, en ce qu'un
second (n12) desdits enrou- connect6 a ladite borne de sortie (f), et des
lements de contre-r6action est enroul6 autour composants electroniques
actifs (T1, T2) pour      des deux noyaux magnetiques et autour de
commander ledit courant de sortie, lesdits         chacun de ceux-ci dans
un second sons oppo- cornposants actifs (Ti, T2) 6tant command~s        se
audit premier sons, et en ce que lesdits par des signaux electriques
produits dans les-  45  enroulements d'ordre (n5, n6) sont achemines dits
enroulements de contre-r6action (nil,         de sorte qu'un premier (n5)
desdits enroule- n12) par la r6action par induction dans ledit      ments
d'ordre entoure un premier desdits moyen de transformateur induit par ledit
cou-      noyaux magn6tiques dans ledit premier sens rant de sortie, dans
lequel les signaux de         et un second (n6) desdits enroulements d'or-
contrereaction sont produits comme r6sultat de   50  dre entoure un second
des deux noyaux ma- la saturation magn6tique dans ledit mat6riau
gn6tiques dans ledit second sens. magn6tique (Trl, Tr2) modifiant
l'induction d'une maniere telle que ledit courant de sortie  4. Dispositif
selon la revendication 1, la revendi- change cycliquement de sens,
caracteris6 en        cation 2 ou la revendication 3, caract6ris6 par co
que ledit mat6riau magnetique est divise au  65  un moyen d'inductance (L1)
connect6 entre moins en deux parties (TrI, Tr2), chaque partie
l'enroulement de puissance (n3) et le consom- etant prevue avec au moins un
enroulement          mateur de courant (Lyi) afin que ledit courant
electrique supplementaire positionn6 autour de     de sortie passe par
ledit moyen d' inductance 16~~~~~~~~~~~~~                       I    31
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-;           mesurer un parametre physique produit par un ou plusieurs des.
dispositifs et par un regula- 5. Unite d'eclairage (21) pour un tube a
d6charge      teur, dans lequel les dispositifs peuvent etre 



lumineuse (Lyl), l'unit6 d'6clairage (21) corn-    commandes
automatiquement par comparal- prenant un dispositif selon l'une quelconque
5   son entre la valeur mesur6e. du parametre et des revendications 1   .4
-et connecte pour        une valeur'de refdrence du parambtre. commander le
tube a decharge . lumineuse (Lyl) a un niveau de puissance command6 par
10. Procd6 pour commander une frequence d'un ledit courant d'entree
d'ordre.                    courant .electrique. altematif d6livre a  un 10
consommateur de courant, dans lequel ledit 6. Unite d'clairage (21) selon
la revendication 5,     courant alternatif.est commande par des com-
caracterisee par.une unite:d'ordre (23) connec-    . .    posants
electroniques.actifs (T1, T2), dans le- tee a la bome de commando du
dispositif pour       quel lesdits composants 6lectroniques actifs produire
des courants-command6s pour lesdits       (Ti, T2) sont: commandes par des
signaux enroulements d'ordre (n5, n6). :.                  produits par
contrernaction inductive dans le materiau magnetiquel(Trl, Tr2) induit par
ledit 7. Systeme comprenant au. moins deux unites. .
courantelectrique alternatif, dans lequel lesdits d'eclairage (21) selon la
revendication 5 ou la    signaux de contre-r6action sont produits com-
revendication 6, caract6rise en co que lesdites    me resultat de la
saturation magn6tique dans Yxd    bornes de commande desdites unit6s
d'eclai-  20    ledit materiau magnetique (TH, Tr2) modifiant rage
respectives (21) sont connect6es en serie     l'induction d'une manlire
telle que le courant de sorte qu'un courant d'ordre commun passe  .     de
sortie delivre audit consommateur de cou- par les deux ou la. totalite
.desdites unites    .  rant change .cycliquement de sens, et dans
d'6clairage (21) commandant chacun .desdits.       lequel ledit courant de
.sortie est limite en dtant dispositifs.                               26
d4livr6 par.l'intermediaire d'un moyen d'induc- tance (LI), caracterisd en
ce que ledit materiau &  Systbme d'6clairage comprenant au moins une
magn~tique est' divise en deux parties (Tr1, unite d'eclairage (21), un
dispositif de mesure    Tr2) qui sont infiuenc6es par un ou plusieurs
d'eclairement (22) pour detecter i'eclairement     enroulements Alectriques
d6signes enroule- et une unite d'ordre- (23) commutde & celle-ci,  so -
ments d'ordre (n5, n6), conduisant un courant caract6ris6 en  ce que
l'unit6e: d'dctrage ou- -   d6sign6 courant d'ordre, contribuant & magne-
chaque unite d'eclairage (21) est, prevue' avec    User ledit materiau
:magntique (Tr1, Tr2), si un dispositif selon l'une quelconque des reven-
bien que Ia saturation se produira a des va- dications 1 A 4 et command~o
Par-ladite un-t6      leurs du courant .diff~rentes des valeurs du d'ordre
(23) d'une maniere. telle .que le niveau; .35  courant en t'absence. d'un.
courant d'ordre, afin d'eclairement mesure par ledit dispositif do
quoe:les intervalles de temps. apres lesquels mesure d'eclairoment. (22).et
toujours maintenu   .  ledit courant .de sorte .change de sons puis-
superieur ou egal.& un niveau. de refrence         sentetre commandes. *_
~minimal souhaitW & une. consommation minima-. le d'6nergie 6lectrique, en
ce que ladite unit6  40 d'ordre (23) est pr6vue avec un moyen pour .mottre
en service ladite unit6 d'dclairage (21) dans le cas ou le niveau
d'eclairement mesurd tombe au-dessous d'un niveau* de mise en service
pred6termin6, en ce que lunite d'ordre  4s (23) est prevue avec un moyen
pour .arr~ter ladite unite d'eclairage (21), et en ce que I'unM- te d'ordre
(23) est prdvue avec un dispositif a retard (Tim) qui ambne la coupure de
l'alimen- tation a se produire seulement.aprbs .que ledit . .. niveau
d'6clairage ait 'd6pass6 sans interrup-. tion un second niveau d'eclairage
prOdetermi- ne pendant un temps pr6d6termin6. 9. Utilisation d'un
dispositif, d'une unite d'dclaira-  55 ge ou d'un systbme d'eclairage selon
l'une.   .        . quelconque des revendications 1  .7, caract6-.. risde
en ce qu'un moyen (22) est prevu pour  . 17    


