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(54) Ignitor for discharge lamps

(57) The invention provides an ignitor circuit for a
discharge lamp, including a magnetic ballast having a
coil equipped with at least one tapping enabling the bal-
last to be utilized as a pulse transformer; electronic
switching means electrically connected to the ballast,
and a programmable electronic control unit connected
to the switching means and discharge lamp, for activat-
ing the electronic switching means in accordance with
a specific discharge lamp's specifications and the posi-
tion of the tapping along the coil of the ballast.
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Description

Field of the Invention

[0001] The present invention relates to ignitors, more
particularly, to an ignitor circuit for a discharge lamp op-
erating with magnetic ballast equipped with at least one
tapping.

Background of the Invention

[0002] The current lighting technology relating to
lamps operating with magnetic ballasts utilizes ignitors
and ignitor circuits, as follows:
[0003] Ignition is performed by means of a pulser-type
ignitor circuit such as that shown in Fig. 1, which in-
cludes a magnetic ballast in series with a discharge
lamp, the ballast being equipped with a special tapping
connected to an electronic circuit comprising a switch,
capacitor(s) and resistor(s). The high voltage ignition
pulses are generated by joint operation of the electronic
circuitry and the ballast. The advantage of this method
is its simplicity and low cost. This type of ignitor is further
subdivided into two sub-groups: the fast pulse rate type,
which supplies one or more pulses per half cycle of the
mains voltage, and the slow pulse rate type, which sup-
plies one or a few pulses per second. The former type
provides good ignition, but has the disadvantage of
causing harm to the ballast's insulation. The latter type
does not harm the ballast's insulation, and it can be de-
signed to supply wide pulses enabling it to ignite the
lamp from greater distances (30-50 meters). However,
due to its slow pulse rate, it is not suitable for some kinds
of lamps.
[0004] Another known method of igniting discharge
lamps comprises the use of a superposed pulse ignitor.
Compared to the above-described ignitors, the super-
posed pulse ignitor circuit includes a special pulse trans-
former enabling the generation of high voltage pulses
independent of the ballast, thus protecting the ballast
insulation from harm caused by the pulses. The disad-
vantages of such a circuit stem from its relatively high
costs, high loss of wattage, and self-heating. Further-
more, the rating of the pulse transformer included in the
circuit limits the wattage of the lamps which it can ignite.
[0005] Each of the above-described ignitor circuits
can be improved by adding a timing unit thereto, which
will limit the time during which the high voltage pulses
are generated. Ignitor types including timing units are
also available, but they still partly suffer from the disad-
vantages discussed above.

Summary of the Invention

[0006] It is therefore a broad object of the present in-
vention to ameliorate the disadvantages of the prior art
ignitor circuits which include magnetic ballasts, and to
provide a programmable ignitor circuit for discharge

lamps with which safe ignition and ballast protection are
obtainable at low cost.
[0007] It is a further object of the present invention to
provide an ignitor circuit which can monitor the lamp and
other components of the circuit and reprogram itself ac-
cordingly, and can, as well, send the collected data to
an external computer for further processing.
[0008] In general, the present invention combines the
advantages of supplying the ignition pulses as required
by the lamp, protecting the ballast insulation and other
circuit components, and low cost. Furthermore, the in-
vention provides the option of monitoring the lamp and
other circuit components.
[0009] The invention therefore provides an ignitor cir-
cuit for a discharge lamp, comprising a magnetic ballast
having a coil equipped with at least one tapping enabling
said ballast to be utilized as a pulse transformer; elec-
tronic switching means electrically connected to said
ballast, and a programmable electronic control unit con-
nected to said switching means and discharge lamp for
activating said electronic switching means in accord-
ance with a specific discharge lamp's specifications and
the position of the tapping along the coil of said ballast.

Brief Description of the Drawings

[0010] The invention will now be described in connec-
tion with certain preferred embodiments with reference
to the following illustrative figures so that it may be more
fully understood.
[0011] With specific reference now to the figures in
detail, it is stressed that the particulars shown are by
way of example and for purposes of illustrative discus-
sion of the preferred embodiments of the present inven-
tion only, and are presented in the cause of providing
what is believed to be the most useful and readily un-
derstood description of the principles and conceptual
aspects of the invention. In this regard, no attempt is
made to show structural details of the invention in more
detail than is necessary for a fundamental understand-
ing of the invention, the description taken with the draw-
ings making apparent to those skilled in the art how the
several forms of the invention may be embodied in prac-
tice.
[0012] In the drawings:

Fig. 1 is a circuit diagram and characteristic curve
relating to a prior art ignitor;
Fig. 2 is a block diagram of a preferred embodiment
of a programmable ignitor according to the present
invention;
Fig. 3 is a detailed circuit diagram of a preferred em-
bodiment of a programmable ignitor according to
the present invention, and
Fig. 4 is a detailed circuit diagram of a further em-
bodiment of a programmable ignitor according to
the present invention.
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Detailed Description

[0013] In contradistinction to the above-described pri-
or art ignitors, in Fig. 2 there is illustrated a block dia-
gram of a preferred embodiment of a programmable ig-
nitor 2. The electrical energy flows from the mains via
line 4 through the magnetic ballast 6 into the discharge
lamp 8. The ballast 6 is equipped with a tapping 10 (Fig.
3). The ballast is also connected to a switching means
12 via a buffer 14. The joint operation of the switching
means 12 and the magnetic ballast 6 is utilized to gen-
erate the high voltage pulses required for the process
of igniting the lamp. The programmable control means
16 has two main functions: (a) to operate switching
means 12 according to a certain program, and (b) to
monitor the circuit and use the collected data at 18 to
adapt its own program, as well as to send said data to
an external computer (not shown) for further processing
and display.
[0014] Fig. 3 illustrates, in detail, a preferred embod-
iment of the programmable ignitor 2. High voltage puls-
es are generated at the output of ballast 6 by switching
on the sum of the voltages of the mains and capacitor
C2 across a shorter portion 6', e.g., a ratio of 1:11 of the
ballast coil, for short periods of time. The switching is
performed by a bilateral switching device, e.g., triac 20
at a predetermined range of electrical degrees. The
combination of diode D2 with resistors R4 and R6 ena-
bles the controller U1 to identify the zero crossing of the
mains voltage. The voltage divider R3, R5 enables U1
to measure and monitor the lamp's voltage. Zener diode
D1, resistor R8 and capacitor C1 constitute the power
supply of U1.
[0015] The embodiment of Fig. 3 features, inter alia,
the following advantages:

a) Control of the duration of pulse generation, pulse
height, shape and rate in accordance with the
lamp's specifications and in accordance with com-
pensation which can be achieved by changing the
tapping position along a given ballast coil, or, alter-
natively, by adjusting the timing of the triggering of
the switching device at a predetermined electrical
degree with respect to a given tapping position
along a given ballast coil;
b) Monitoring of the lamp's voltage, lamp cycling,
and lamp DC operation;
c) Communication with a central control unit
through the mains conductors and/or an antenna;
d) Storage of data relating to the lamp's age, re-
placement of lamps, ignitor's age and the number
of ignitions;
e) Performing ignitions according to schedule;
f) Failure alarm;
g) Division of a single power line into a number of
logical domains, and
h) Reprogramming of automatic pulse properties,
according to the lamp's requirements.

[0016] Fig. 4 illustrates in detail a further preferred
embodiment of a programmable ignitor according to the
present invention, which is a modification of the ignitor
described above with reference to Fig. 3. The embodi-
ment of Fig. 4 differs from that of Fig. 3 mainly in the
following details:
[0017] Diode D2 and its parallel resistor (R6 in Fig. 3)
are eliminated. Supply to port 7 of U1 is effected through
a resistor R9 of larger value, whereby the DC supply is
charged during both halves of the mains cycle, at better
stability and with less loss of wattage. The embodiment
thus uses a smaller number of components, and the tri-
ac 20 can be triggered by a negative pulse. Thereby,
this circuit can use triacs that do not operate at Quadrant
IV, which are more reliable and cost less. In addition, an
inductor 22 is connected in series with the triac 20 for
lowering the triac's current rate of change (di/dt) in order
to lengthen its lifetime. Other minor changes seen in the
circuit are considered to be changes which will be obvi-
ous to one skilled in the art.
[0018] It will be evident to those skilled in the art that
the invention is not limited to the details of the foregoing
illustrated embodiments and that the present invention
may be embodied in other specific forms without depart-
ing from the spirit or essential attributes thereof. The
present embodiments are therefore to be considered in
all respects as illustrative and not restrictive, the scope
of the invention being indicated by the appended claims
rather than by the foregoing description, and all changes
which come within the meaning and range of equivalen-
cy of the claims are therefore intended to be embraced
therein.

Claims

1. An ignitor circuit for a discharge lamp, comprising:

a magnetic ballast having a coil equipped with
at least one tapping enabling said ballast to be
utilized as a pulse transformer;
electronic switching means electrically con-
nected to said ballast, and
a programmable electronic control unit con-
nected to said switching means and discharge
lamp, for activating said electronic switching
means in accordance with a specific discharge
lamp's specifications and the position of the
tapping along the coil of said ballast.

2. The ignitor circuit as claimed in claim 1, wherein
said electronic switching means is a bilateral
switching device.

3. The ignitor circuit as claimed in claim 1 or 2, wherein
said programmable electronic control unit monitors
at least one component of said ignitor circuit and/or
the discharge lamp's operation.
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4. The ignitor circuit as claimed in any one of claims
1, 2 or 3, wherein the ignition pulse height is adjust-
ed to comply with the specifications of said lamp by
triggering said switching means at a predetermined
electrical degree of the mains voltage phase, there-
by compensating for the position of the ballast tap-
ping along the coil.

5. The ignitor circuit as claimed in any one of claims 1
to 4, wherein the height, duration and pulsing rate
of the ignition pulses are limited to the essential min-
imum in order to avoid damage to the components
of said circuit and to the insulation of said magnetic
ballast.
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