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(54) Power supply oscillator circuit for light sources and other equivalent electrical user devices

(57) A power supply oscillator circuit (1) for light
sources and other equivalent electrical user devices of
the type comprising at least one capacitor (19) interposed
between a direct-current power supply source (2) and an
output transformer (3), two transistors (11, 12) being in-
terposed between the direct-current power supply source
(2) and the capacitor (19) and having their corresponding
control pole (10, 9) connected to a respective, and dif-
ferent, branch (8, 7) that originates from the high electrical
potential terminal of the power supply source (2), the cor-
responding high-level output pole (16, 15) connected to
a respective, and different, terminal of the capacitor (19)
and the corresponding low-level output poles (18, 17)
connected to the ground, along the branches (7, 8) there
being at least one respective resistor (14, 13) that is con-
nected upstream, with the interposition of a switch (6),
to the high electrical potential terminal of the power sup-
ply source (2), characterized in that it comprises a control
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and management unit (22), which is interposed between
the switch (6) and the branches (8, 7) provided with at
least one respective resistor (14, 13), the unit (22) having
at least one input terminal connected downstream to the
line (5) affected by the switch (6) and at least two output
terminals associated with the branches (8, 7) provided
with at least one resistor (14, 13), the signal on the output
terminals of the unit (22) being synchronized with the
natural frequency of the circuit
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where C is the value of the capacitance of the capacitor
and L is the value of the inductance of the transformer (3).
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Description

[0001] The presentinvention relates to a power supply
oscillator circuit for light sources and other equivalent
electrical user devices: the oscillator circuit according to
the invention is particularly suitable and efficient for the
supply of power to emergency light sources.

[0002] Animportant example of an oscillating circuit is
the so-called RLC circuit (in relation to the electrical com-
ponents that are present therein): such circuit is defined
by a natural oscillation frequency f,. In practice, such
circuit is capable of generating an oscillating current in
response to an external impulse, such as the rapid clos-
ing and opening of the switch.

[0003] The natural frequency fy constitutes the reso-
nance of the circuit, i.e., the circuitis capable of absorbing
the maximum amount of energy from an external alter-
nating voltage generator E when the voltage provided by
the generator oscillates at a frequency that is very close

to fp.
[0004] When the system is balanced, no current circu-
lates.
[0005] When charge accumulates at a terminal of the

capacitor, the potential difference tends to redistribute
the charge within the circuit: this generates a current.
[0006] The higher the charge accumulated on the ca-
pacitor C, the greater the potential difference across the
circuit (capacitor property).

[0007] The charges of the circuit, subject to a potential
difference, accelerate toward the balance condition.
[0008] Once the balance point has been reached, the
current continues to flow in the circuit by inertia and the
charge begins to accumulate on the other terminal of the
capacitor.

[0009] Aftersome time, the potential difference balanc-
es the accumulated charge. Its modulus is equal to the
potential difference at the initial instant but has the op-
posite sign.

[0010] Inthe presence ofaresistance R (potential drop
proportional to the intensity of the current), the oscilla-
tions are damped exponentially over time.

[0011] Thefrequency of the free oscillations of the sys-
tem (own, or natural or resonance frequency)
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[0012] No current circulates in the circuit when the ca-
pacitor is charged to the limit of its capacitance. At this
instant, the energy of the system is all electrostatic po-
tential energy produced by the potential difference be-
tween the terminals of the capacitor.

[0013] The current that circulates in the circuit is in-
stead greatest when the capacitor is discharged. At this
instant, the energy of the system is all magnetic induction
energy produced by the current that circulates in the in-
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ductor L.

[0014] When, instead of leaving the circuit free to os-
cillate, it is forced to oscillate from the outside (by adopt-
ing for example a forcing frequency f) starting from the
balance condition, the type of circuit normally termed self-
oscillating is instead identified.

[0015] These circuits have the purpose of conveying
energy that arrives from the external generator into the
oscillator as a function of the value of the forcing frequen-
cyf.

[0016] The oscillating system reacts according to its
own dynamics, i.e., over time, it stores the energy in a
form that depends on its own natural frequency f;,. Since
the system has its own "inertia", a certain time is in fact
required for the energy to be converted from electric to
magnetic and the oscillation to occur.

[0017] Therefore, the energy transfer from the gener-
ator to the oscillator is more effective as the frequency f
of the generator (assuming that the generator that sup-
plies the circuitis itself an electric generator of alternating
values with a frequency f) approaches the natural fre-
quency of the oscillator, because only in this manner the
generator and the circuit do not hinder each other. When
f =y, it is said that the generator and the oscillator are
in resonance.

[0018] In this condition, the generator supplies energy
to the circuit at each oscillation. In the absence of resist-
ances, the amplitude of the oscillations would become
infinite. Actually, although most of the energy of the gen-
erator is used to maintain the oscillations, a part is dissi-
pated and the oscillations reach a finite maximum value.
The effect of the resistance (in RLC resonant circuits)
consists therefore in rendering the resonance less in-
tense but also in softening the resonance condition; if the
system dissipates energy, even frequencies that are not
exactly identical to fy but are comprised in an interval f,=
Af are in fact "in resonance".

[0019] When the frequency of the generator is very dif-
ferentfromthe natural frequency of the system, the action
of the generator hinders the free oscillation of the circuit
and the resulting oscillations are small. Most of the en-
ergy is dissipated instead of being transferred to the cir-
cuit.

[0020] If the current produced by the generator oscil-
lates like a sinusoid, the current that flows through the
circuit also oscillates like a sinusoid. In general, the os-
cillations of the system and of the energy source (the
generator) do not occur with the same phase, i.e., for
example, the maximum amplitude of the oscillation is not
achieved in the same instant. The extent of the phase
offset depends on the frequency of the oscillator.
[0021] The two properties of the system thatdetermine
the oscillating behavior are actually competing with each
other in order to "acquire" the energy. Since the energy
available at each instant is finite, when the energy is max-
imum in one form it must be minimum in the other form.
This explains in qualitative terms why the energy must
be supplied from the outside in a "targeted" manner, i.e.,
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at the right moment.

[0022] In a circuit of this type, the generator provides
a potential difference that is always of the same polarity
(think of a battery that is connected and disconnected at
regular intervals by means of a switch).

[0023] In resonance conditions (f=f), the direct-cur-
rent power supply source (for example a battery) is con-
nected when the capacitor is completely charged with a
polarity that matches the polarity of the terminals of the
battery.

[0024] Wheneverthe capacitoris charged, an addition-
al charge is carried by the generator and therefore the
intensity of the current at the time of discharge becomes
increasingly higher at each period.

[0025] In conditions that do not correspond to reso-
nance (f different from fy), the power supply source is
connected to the capacitor when it is fully charged with
any polarity (i.e., independently of which of its plates is
at high potential).

[0026] Out of every two times, the charge of the ca-
pacitor increases once and decreases once. This leads
to a total charge that as a whole is smaller with respect
to the resonance case.

[0027] With the onset of digital electronics, many of the
analog oscillating circuits, such as the RLC circuit with
direct-current power supply managed by a controlled
switch, have been replaced by circuits based on transis-
tors or operational amplifiers. Furthermore, the form of
the oscillation used is often a square wave instead of a
sinusoid.

[0028] Oscillation circuits of the known type are there-
fore suitable to provide the alternating power supply elec-
tric signal at a relatively high frequency, suitable for the
power supply of different electrical user devices, receiv-
ing power from a direct-current electric power source.
[0029] The voltage available across the output termi-
nals of the oscillator circuit can be calculated easily by
knowing the values of the components that constitute it.
[0030] Onthe otherhand, however, operations can oc-
cur in which the operating frequencies correspond to
higher harmonics or to subharmonics of the desired fre-
quency: of course, this condition compromises correct
operation and provides the load connected to the output
terminals of the circuit with electrical values that are not
consistent with those needed to achieve the desired op-
eration.

[0031] Moreover, the driving transistors are powered
simultaneously, generating accordingly an irregularity of
the signal that circulates in the primary winding of the
output transformer (and accordingly at the output termi-
nals).

[0032] Moreover, this irregularity can also be caused
by the value of the winding (inductance) arranged up-
stream of said transistors, which, by having a fixed and
predefined value, might not be suitable to tolerate some
variations in the circulating electrical values.

[0033] It is fundamental, furthermore, to specify that
the electrical values of the circulating signals depend
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greatly also on the values of leakage inductance and par-
asitic capacitance, allowing to define with lower precision
the actual voltage and current values that are available
to the user device connected to the output terminals.
[0034] The aim of the present invention is to solve the
problems described above, proposing a power supply
oscillator circuit for light sources and other equivalent
electrical user devices that avoids the simultaneous pres-
ence of a signal on the two transistors during starting.
[0035] Within this aim, an object of the invention is to
propose a power supply oscillator circuit for light sources
and other equivalent electrical user devices that prevents
the circuit from operating at higher harmonic frequencies
or at subharmonics of the desired frequency.

[0036] Another object of the invention is to propose a
power supply oscillator circuit for light sources and other
equivalent electrical user devices that has regular oper-
ation regardless of the variation of the electrical values
that are present therein.

[0037] Another object of the invention is to propose a
power supply oscillator circuit for light sources and other
equivalent electrical user devices that operates inde-
pendently of the parasitic parameters of said circuit.
[0038] A further object of the present invention is to
provide a power supply oscillator circuit for light sources
and other equivalent electrical user devices that has low
costs, is relatively simple to provide in practice and is
safe in application.

[0039] This aim, as well as these and other objects that
will become better apparent hereinafter, are achieved by
apower supply oscillator circuitfor light sources and other
equivalent electrical user devices of the type comprising
at least one capacitor interposed between a direct-cur-
rent power supply source and an output transformer, two
transistors being interposed between said direct-current
power supply source and said capacitor and having their
corresponding control pole connected to a respective,
and different, branch that originates from the high elec-
trical potential terminal of the power supply source, the
corresponding high-level output pole connected to a re-
spective, and different, terminal of said capacitor, and
the corresponding low-level output poles connected to
the ground, along said branches there being at least one
respective resistor that is connected upstream, with the
interposition of a switch, to the high electrical potential
terminal of the power supply source, characterized in that
it comprises a control and management unit, which is
interposed between said switch and said branches pro-
vided with at least one respective resistor, said unit hav-
ing at least one input terminal connected downstream to
the line affected by said switch and at least two output
terminals associated with said branches provided with at
least one resistor, the signal on the output terminals of
said unit being synchronized with the natural frequency
of the circuit
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where C is the value of the capacitance of said capacitor
and L is the value of the inductance of said transformer
[0040] This aim and these and other objects are also
achieved by means of a method for the control and man-
agement of the frequency in an oscillator circuit for the
power supply of light sources and other equivalent elec-
trical user devices, of the type comprising at least one
capacitor that is interposed between a direct-current
power supply source and an output transformer, two tran-
sistors being interposed between said direct-current
power supply source and said capacitor, their corre-
sponding control pole being connected to a respective,
and different, branch that originates from the high elec-
trical potential terminal of the power supply source, the
corresponding high-level output pole connected to a re-
spective, and different, terminal of said capacitor, and
the corresponding low-level output poles connected to
the ground, along said branches that originate from the
high electrical potential terminal of the power supply
source there being at least one respective resistor that
is connected upstream, with the interposition of a switch,
to the high electrical potential terminal of the power sup-
ply source, which consists in

- setting, atthe first closure of said switch, the frequen-
cy of the signal at the output terminals from a control
and management unit, which is interposed between
said switch and said branches provided with respec-
tive resistors, with a value that is substantially equal
to the natural frequency

1
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- detecting the value of the frequency f of the voltage
that is present across the two terminals of said ca-
pacitor;

- comparing the value of the frequency f with the value
of the natural frequency f;

- increasing/decreasing the value of the frequency of
the signal at the output terminals of said unit in order
to modify increase/decrease the frequency f of the
voltage that is present across the two terminals in
order to render it substantially equal to the natural
frequency fj,.

[0041] Further characteristics and advantages of the
invention will become better apparent from the descrip-
tion of a preferred but not exclusive embodiment of the
power supply oscillator circuit for light sources and other
equivalent electrical user devices according to the inven-
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tion, illustrated by way of nonlimiting example in the ac-
companying drawings, wherein:

Figure 1 is a circuit diagram of a constructive solution
of a known type;

Figure 2 plots waves of the signals in the circuit of
the known type of Figure 1;

Figure 3 plots the wave of the output signal as a
function of one of the waves of the internal signals
in the circuit of the known type of Figure 1;

Figure 4 is a circuit diagram of a first constructive
solution of the oscillator circuit according to the in-
vention;

Figure 5 plots waves of the signals of the circuit of
Figure 4;

Figure 6 plots waves of the signals of the circuit of
Figure 4 upon the activation of said circuit;

Figure 7 is a circuit diagram of a second constructive
solution of the oscillator circuit according to the in-
vention;

Figure 8 plots waves of the signals of the circuit of
Figure 7;

Figure 9 plots waves of the signals of the circuit of
Figure 7 upon the activation of said circuit;

Figure 10 is an enlarged-scale view of Figure 9;
Figure 11 plots the typical behaviors of some waves
of the signals of the oscillator circuit according to the
invention.

[0042] With particular reference to the figures cited
above, the reference numeral 1 designates a power sup-
ply oscillator circuit for light sources and other equivalent
electrical user devices.

[0043] Oscillator circuits of the known type provide for
the presence of a direct-current power supply source that
has a predefined electrical potential +Vcc.

[0044] ThereisalsoatransformerT1,tothe secondary
winding terminals of which the electrical load is connect-
ed (supplied with alternating current by the secondary
winding of said transformer).

[0045] A line that originates from the power supply
source and is controlled upstream by a switch INT1 splits
on two branches that lead to the control poles of respec-
tive transistors Q1 and Q2 (in the example related to the
background art, shown in Figure 1, said transistors are
BJT and the control pole of each of them is the respective
base B).

[0046] A resistor (respectively R1 or R2) is arranged
along the two predefined branches, upstream of the con-
nection to the control pole of the respective transistor Q1
or Q2.

[0047] Downstream of the resistor R1 or R2 and up-
stream of the connection to the control pole of the re-
spective transistor Q1 or Q2 there is an electric induction
winding T1-B of the transformer to which the electric load
is connected.

[0048] The poles at high potential of the transistors Q1
and Q2 are connected separately to a respective terminal
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of the primary winding of the transformer T1 connected
to the electric load.

[0049] In the specific case shown in Figure 1, for the
exemplification of a constructive solution that is typical
of the background art that provides for the adoption of
BJTsas transistors Q1 and Q2, the poles at high potential
are the collectors C.

[0050] The poles at low potential of the transistors Q1
and Q2 (inthe case of Figure 1, said poles are the emitters
E) are connected to the ground potential.

[0051] A capacitor C 1 is connected between the ter-
minals of the transformer T1 and therefore also between
the poles at high potential of the transistors Q1 and Q2.
[0052] A branch provided with an inductor L1 arranged
in series connects the electric power supply source +Vcc
to an intermediate point of the primary winding of the
transformer T1.

[0053] Assuming that the value of the inductance of
the transformer T1 is equal to a value L, upon closure of
the switch INT1 a spontaneous oscillation of the energy
flow in the circuit occurs at a frequency that is equal to:

1

o= 2wy LC

[0054] The voltage available at the poles at high po-
tential (according to the example of Figure 1, the collec-
tors C) of Q1 and Q2 has the shape of a half sinusoid
with a peak value equal to:

=zV

collectors cc

[0055] The voltage available across a secondary wind-
ing of T-1 is:

ratio

V2

where M, 4, is the transformer ratio between the primary
and secondary windings of the transformer T1.

[0056] Figures 2 and 3 plot the waveforms that can be
detected in various points of the circuit with particular
reference to the circuit of the known type shown in Figure
1.

[0057] Theoscillator circuit 1 accordingto the invention
also is a direct-current electric power source 2 that has
a predefined electric potential +Vcc.

[0058] There is also a transformer 3, to the secondary
winding terminals 4 of which the electric load (supplied
with alternating current by the secondary winding of said
transformer 3) is connected.

[0059] A line 5 that originates from the power supply

secondary cc
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source and is controlled upstream by a switch 6 splits on
two branches 7 and 8 that lead to the control poles 9 and
10 of respective transistors 11 and 12.

[0060] Respective resistors 13 and 14 are arranged
along the two branches 7 and 8.

[0061] The poles at high potential 15 and 16 of the
transistors 12 and 11 are connected separately to a re-
spective terminal of the primary winding of the transform-
er 3 that is connected to the electric load.

[0062] The poles at low potentials 17 and 18 of the
transistors 12 and 11 are connected to the ground po-
tential.

[0063] A capacitor 19 is connected between the termi-
nals of the transformer 3 and therefore also between the
poles at high potential 16 and 17 of the transistors 12
and 11.

[0064] A branch 20 provided with an inductor 21 ar-
ranged in series connects the electric power supply
source 2 at a potential +Vcc to an intermediate point of
the primary winding of the transformer 3.

[0065] The circuit 1 according to the invention compris-
es a control and management unit 22 that is interposed
between the switch 6 and the branches 7 and 8.

[0066] The unit 22 has at least one input terminal con-
nected downstream to the line 5 controlled by the switch
6 and at least two output terminals associated with the
branches 7 and 8.

[0067] The signal on the output terminals of the unit 22
is synchronized with the natural frequency of the circuit

1
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where C is the value of the capacitance of the capacitor
19 and L is the value of the inductance of the transformer
3.

[0068] More specifically, it is convenient to point out
that upon the closure of the switch 5 arranged upstream
of the unit 22, the signal at the output terminals 7 and 8
of said unit 22 has a frequency that is substantially equal
to the natural frequency f,.

[0069] In this manner, upon the closure of the switch
6, the unit supplies to its own terminals 7 and 8 signals
with a predefined frequency that is equal to the natural
frequency of the circuit. This condition facilitates the
reaching, with short transients, of a balance condition
that corresponds to the onset of a fixed frequency (as
close as possible to the natural frequency) even upon
variations of the electric load placed at the output termi-
nals 4 of the transformer 3.

[0070] With particular reference to constructive solu-
tions of unquestionable interest in practice and in appli-
cation, the circuit 1 can comprise positively a feedback
control to detect the frequency of the resonance voltage
that is present at the high-level output poles 15 and 16
of the transistors 12 and 11 and the variation, as a func-
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tion of said detection, of the frequency of the signals emit-
ted by the unit 22 to supply the control poles 9 and 10 of
said transistors 12 and 11.

[0071] This adjustment of the signal in output from the
unit 22 occurs up to synchronization with the natural os-
cillation f.

[0072] It should be noted that the signals at the output
terminals of the unit 22 (on the branches 7 and 8) are
substantially in mutual phase opposition.

[0073] This means that the maximum value of the sig-
nal at a first terminal is matched by the minimum value
of the other terminal.

[0074] The transitions from the maximum value to the
minimum value of the signal at one terminal and from the
minimum value to the maximum value at the other termi-
nal are substantially simultaneous.

[0075] It is noted furthermore that the signals at the
output terminals of the unit 20 have a gradual amplitude
increase ram at their initial steps.

[0076] Accordingto the constructive solution shown by
way of example in Figure 4, the transistors 11 and 12 are
BJTs (i.e., bipolar junction transistors, which can be sim-
plified as the joining of two diodes that are polarized op-
positely and have a common anode or cathode).
[0077] In this case, the respective control pole 10 and
9 is the base, the respective high-level output pole 16
and 15is the collector, and the respective low-level output
pole 18 and 17 is the emitter.

[0078] According to an alternative constructive solu-
tion of unquestionable interest in practice and in applica-
tion, the transistors 11 and 12 are MOSFETs (metal-ox-
ide-semiconductor field effect transistors), the respective
control pole 10 and 9 in this case is the GATE, the re-
spective high-level output pole 16 and 15 is the DRAIN
and the respective low-level output pole 18 and 17 is the
corresponding SOURCE.

[0079] In any case, in order to allow frequency feed-
back control, it is convenient to specify that the control
and management unit 22 comprises two auxiliary termi-
nals 24 and 25, which are connected to the opposite ter-
minals of the capacitor 19, to detect and store the voltage
value that corresponds to the voltage of the high-level
pole 16 and 15 of the transistor 11 and 12.

[0080] The unit 22 can thus proceed with the calcula-
tion of the frequency of the stored voltages for the feed-
back control of the value of the frequency of the signal
transmitted to the control poles 10 and 9 in order to ap-
proximate a frequency that is substantially equal to the
natural frequency fj.

[0081] If the transistors 11 and 12 are MOSFETSs, the
control and management unit 22 is constituted by a mi-
crocontroller.

[0082] Respective resistors 26 and 27 for adapting the
level of the signal are arranged and interposed between
the auxiliary terminals 24 and 25 and the terminals of the
capacitor 19 along the respective circuit branches.
[0083] In order to define precisely the operating se-
quence of the circuit 1 according to the invention it is
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necessary to analyze in depth the method by means of
which said circuit performs frequency control.

[0084] The frequency control and management meth-
od in the oscillator circuit 1, with particular reference to
the case in which said circuit 1 isintended to supply power
to light sources and other equivalent electrical user de-
vices, consists of a series of consecutive steps.

[0085] First of all it is necessary to set, at the first clo-
sure of the switch 6, the frequency of the signal at the
output terminals 7 and 8 from the control and manage-
ment unit 22 with a value that is substantially equal to
the natural frequency

1
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[0086] Once this first step, which is necessary to set
the initial operating conditions of the circuit 1, has been
performed, and once signals have been generated at the
initial step of operation at the output terminals of the unit
22 with agradually increasing amplitude, it becomes nec-
essary to detect the value of the frequency f of the voltage
that is present at the two terminals of the capacitor 19.
[0087] This operation is performed by means of the
auxiliary terminals 24 and 25 connected to the terminals
of said capacitor 19.

[0088] It is thus possible to compare the value of the
frequency f that corresponds to the detected signal with
the value of the natural frequency f,.

[0089] As a function of this comparison, the unit 22
increases/decreases the value of the frequency of the
signal at its output terminals 7 and 8 in order to modify,
i.e., increase/decrease, the frequency f of the voltage
that is present at the two terminals of the capacitor 19
(detected by the auxiliary terminals 24 and 25) in order
to make it substantially equal to the natural frequency f,.
[0090] It is specified that in order to ensure an instant
response of the circuit 1 to any changes in the electrical
load placed downstream of the transformer 3, at each
cycle of the oscillator circuit 1, the unit 22 detects the
value of the frequency of the voltage at the terminals of
the capacitor 19 to compare it with the natural frequency
fp and the variation of the frequency of the signal emitted
by the terminals 7 and 8 on the two branches provided
with the resistors 13 and 14.

[0091] Itis therefore observed immediately that the cir-
cuit 1 according to the invention substantially eliminates
all the defects of conventional circuits (described initially,
within the definition of the background art) by generating
a precise signal for control of the semiconductors Q1 and
Q2 (in the specific case 11 and 12), synchronizing said
signal with the characteristic frequency f; of the circuit.
[0092] What makes the circuit 1 according to the in-
vention particularly efficient is the fact that the control
signal of Q1 and Q2 (in particular of the transistors 11
and 12) no longer originates from an auxiliary winding of
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the transformer 3 (the one which, in the definition of the
background art, had been identified by the reference T1-
B), but from an adapted control and management unit
22, which provides a signal of adequate amplitude, syn-
chronized with the characteristic oscillation frequency f,.
[0093] In this manner, the following advantages are
achieved and solve the corresponding disadvantages of
the conventional system:

A) Since it is possible to set a maximum and mini-
mum operating frequency, the oscillator circuit 1 can-
not operate at higher harmonics or at subharmonics
of the desired frequency, ensuring stable operation
and a noise-free load power supply signal;

B) At the initial instant, the applied signal is always
alternated on the transistors 11 and 12 and is never
simultaneous.

[0094] Furthermore, since the control logic is deter-
mined by the signal for the transistors 11 and 12 emitted
by the unit 22, oscillation can be started by keeping the
exact phase already from the start and with a gradually
increasing amplitude, in order to ensure gradual starting
and avoid excessive starting current values upon startup.

C) The control signal of the transistors 11 and 12
(which originates from the terminals 7 and 8 of the
unit 22) has an adjustable power level (controlled by
the specific operating requirements), indeed thanks
to the fact that it is generated by a logic component
(the unit 22) and not by an auxiliary winding of the
transformer 3.

D) the variation of the parasitic parameters of the
components (leakage inductance and parasitic ca-
pacitances) does not affect operation (as instead oc-
curs in circuits of the known type), since said oper-
ation is forced (by the unit 22) on the main parame-
ters (nominal inductance L and capacitance C).

[0095] Advantageously, therefore, the oscillator circuit
1 avoids the simultaneous presence of a signal on the
two transistors 11 and 12 during startup.

[0096] Efficiently, the oscillator circuit 1 operates in op-
erating conditions that eliminate or minimize the pres-
ence of higher harmonic frequencies (or subharmonics)
of the desired frequency on the electric load that it sup-
plies.

[0097] Theoscillator circuit 1 furthermore ensures con-
veniently regular operation, regardless of the variation of
the electrical values that are present therein.

[0098] Moreover, said regularoperation is achieved in-
dependently of the parasitic parameters of said circuit.
[0099] It is evident that an emergency light source,
which therefore receives electric power from a battery
(its operation is in fact required only when the electrical
mains does not supply power and therefore it is neces-
sary to compensate for this failure by means of temporary
lighting that is disconnected from said mains), despite
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operating in alternating current, will gain an enormous
benefit from the use of the oscillator circuit 1 according
to the invention.

[0100] All the noise that might create malfunctions of
said source are in fact eliminated, despite maintaining
extreme circuit simplicity and therefore substantially low
costs. The space occupation of the circuits 1 also is con-
tained, to the benefit of the possibility to install it within
the boxlike body that contains the emergency light source
and the corresponding battery. The possibility to locate
all the components within a single boxlike body further-
more eliminates the dispersion of energy along any ex-
ternal power supply lines, increasing considerably the
overall efficiency of the emergency lighting device.
[0101] The invention thus conceived is susceptible of
numerous modifications and variations, all of which are
within the scope of the appended claims; all the details
may further be replaced with other technically equivalent
elements.

[0102] Inthe examples of embodiment shown, individ-
ual characteristics, given in relation to specific examples,
may actually be interchanged with other different char-
acteristics that exist in other examples of embodiment.
[0103] In practice, the materials used, as well as the
dimensions, may be any according to requirements and
to the state of the art.

[0104] Thedisclosures in Italian Patent Application no.
B0O2012A000672, from which this application claims pri-
ority, are incorporated herein by reference.

[0105] Where technical features mentioned in any
claim are followed by reference signs, those reference
signs have been included for the sole purpose of increas-
ing the intelligibility of the claims and accordingly such
reference signs do not have any limiting effect on the
interpretation of each element identified by way of exam-
ple by such reference signs.

Claims

1. A power supply oscillator circuit for light sources and
other equivalent electrical user devices of the type
comprising at least one capacitor (19) interposed be-
tween a direct-current power supply source (2) and
an output transformer (3), two transistors (11, 12)
being interposed between said direct-current power
supply source (2) and said capacitor (19) and having
their corresponding control pole (10, 9) connected
to a respective, and different, branch (8, 7) that orig-
inates from the high electrical potential terminal of
the power supply source (2), the corresponding high-
level output pole (16, 15) connected to a respective,
and different, terminal of said capacitor (19) and the
corresponding low-level output poles (18, 17) con-
nected to the ground, along said branches (7, 8)
there being at least one respective resistor (14, 13)
that is connected upstream, with the interposition of
a switch (6), to the high electrical potential terminal
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of the power supply source (2), characterized in
that it comprises a control and management unit
(22), whichisinterposed between said switch (6) and
said branches (8, 7) provided with at least one re-
spective resistor (14, 13), said unit (22) having at
least one input terminal connected downstream to
the line (5) affected by said switch (6) and at least
two output terminals associated with said branches
(8, 7) provided with at least one resistor (14, 13), the
signal on the output terminals of said unit (22) being
synchronized with the natural frequency of the circuit

P

Jo=ST—F—
27 VLC

where C is the value of the capacitance of said ca-

pacitor and L is the value of the inductance of said
transformer (3).

The oscillator circuit according to claim 1, charac-
terized in that at the closure of the switch (6) ar-
ranged upstream of the unit (22) the signal at the
output terminals of said unit (22) has a frequency
that is substantially equal to the natural frequency f,.

The oscillator circuit according to claim 2, charac-
terized in that it comprises a feedback control for
detecting the frequency of the resonance voltage
that is present at the high-level output pole (16, 15)
of said transistors (11, 12), and the variation, as a
function of said detection, of the frequency of the
signals emitted by said unit (22) for the power supply
of the control poles (10, 9) of said transistors (11,
12), up to synchronization with the natural oscillation
fo-

The oscillator circuit according to claim 1, charac-
terized in that the signals at the output terminals of
said unit (22) are substantially in mutual phase op-
position, the maximum value of the signal at a first
terminal corresponding to the minimum value of the
otherterminal, the transitions from the maximum val-
ue to the minimum value of one terminal and from
the minimum value to the maximum value of the other
terminal being substantially simultaneous.

The oscillator circuit according to claim 1, charac-
terized in that the signals at the output terminals of
said unit (22) have a gradual amplitude increase
ramp at their initial steps.

The oscillator circuit according to claim 1, charac-
terized in that said transistors (11, 12) are BJT, the
respective control pole (10, 9) being the base, the
respective high-level output pole (16, 15) being the
collector and the respective low-level output pole
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(18, 17) being the emitter.

The oscillator circuit according to claim 1, charac-
terized in that said transistors (11, 12) are MOS-
FETSs, the respective control pole (10, 9) being the
GATE, the respective high-level output pole (16, 15)
being the DRAIN and the respective low-level output
pole (18, 17) being the SOURCE.

The oscillator circuit according to one of claims 6 or
7, characterized in that said control and manage-
ment unit (22) comprises two auxiliary terminals (24,
25), which are connected to the opposite terminals
of said capacitor (19), to detect and store the voltage
value that corresponds to the voltage of the high-
level pole (16, 15) of said transistor (11, 12), said
unit (22) calculating the frequency of the stored volt-
ages for feedback control of the value of the frequen-
cy of the signal transmitted to the control poles (10,
9) in order to approximate a frequency that is sub-
stantially equal to the natural frequency fj.

A method for the control and management of the
frequency in an oscillator circuit (1) for the power
supply of light sources and other equivalent electrical
user devices, of the type comprising at least one ca-
pacitor (19) that is interposed between a direct-cur-
rent power supply source (2) and an output trans-
former (3), two transistors (11, 12) being interposed
between said direct-current power supply source (2)
and said capacitor (19), their corresponding control
pole (10, 9) being connected to a respective, and
different, branch (8, 7) that originates from the high
electrical potential terminal of the power supply
source (2), the corresponding high-level output pole
(16, 15) connected to a respective, and different, ter-
minal of said capacitor (19) and the corresponding
low-level output poles (18, 17) connected to the
ground, along said branches (8, 7) that originate from
the high electrical potential terminal of the power
supply source (2) there being at least one respective
resistor (14, 13) thatis connected upstream, with the
interposition of a switch (6), to the high electrical po-
tential terminal of the power supply source (2), which
consists in

- setting, at the first closure of said switch (6),
the frequency of the signal at the output termi-
nals from a control and management unit (22),
which is interposed between said switch (6) and
said branches (8, 7) provided with respective
resistors (14, 13), with a value that is substan-
tially equal to the natural frequency

1
f0_27r\/ﬁ 5

- generating, at the initial step of operation, sig-
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nals at the output terminals of said unit (22) hav-

ing a gradually increasing amplitude;

- detecting the value of the frequency f of the
voltage that is present across the two terminals

of said capacitor (19); 5
- comparing the value of the frequency f with the
value of the natural frequency fy;
-increasing/decreasing the value of the frequen-

cy of the signal at the output terminals of said
unit (22) in order to modify increase/decrease 10
the frequency f of the voltage that is present
across the two terminals in order to render it sub-
stantially equal to the natural frequency f,.

10. The method according to claim 9, characterized in 75
that at each cycle of said oscillator circuit (1) the unit
(22) detects the value of the frequency of the voltage
across the terminals of the capacitor (19) in order to
compare it with the natural frequency fy and vary the
frequency of the signal emitted on the two branches 20
(8, 7) provided with resistors (14, 13).
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