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(54) Control of an incandescent filament based lamp

(57) The invention relates to control of an electric
incandescent filament lamp whereby the initial power
load of the lamp after switching on is limited so that the
expected service life of the lamp will be relatively long.
During an initial phase (Twu) after a switch-on signal is
received, the lamp is supplied with a pulsed driving cur-
rent (I). The incandescent filament of the lamp is thereby

gradually warmed up without any need to limit an initial
current peak (Ipk). The result is that the lamp is not sub-
ject to unnecessary stress associated with switching on.
At the same time, a simple modification of an existing
device for control of an electric incandescent filament
lamp is possible so that said device functions according
to the proposed principle.
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Description

FIELD OF THE INVENTION AND STATE OF THE ART

[0001] The present invention relates generally to the
distribution of electrical energy to incandescent filament
lamps. Specifically the invention relates to a device for
control of an electric incandescent filament lamp ac-
cording to the preamble of claim 1 and a corresponding
method according to the preamble of claim 5. The in-
vention also relates to a computer program according
to claim 11 and a computer-readable medium according
to claim 12.
[0002] Electric lamps of incandescent filament type
are lamps whereby light is generated by driving a current
through a wirelike resistive element. In such lamps the
so-called incandescent filament therefore has the prop-
erty of giving off light when an electric current flows
through it. The majority of incandescent filament mate-
rials, such as alloys of tungsten, molybdenum and tita-
nium, do however have a temperature-dependent re-
sistance which increases with rising temperature. This
means that the incandescent filament normally has a
relatively low resistance when the lamp is switched on,
since when it is in a passive (i.e. currentless) state it has
a significantly lower temperature than when in a steady
working state. Given a certain supply voltage, this ini-
tially low resistance results in a relatively high current
which typically expresses itself in the form of a current
peak when the lamp is switched on. It is not unusual for
this current peak to reach a level ten times higher than
the current which corresponds to the rated power of the
lamp, i.e. the power of the lamp when working in a
warmed-up state.
[0003] Current peaks represent large stresses on the
incandescent filament and tend to shorten the service
life of the lamp. It is therefore essential to minimise cur-
rent peaks and their undesirable effects. Patent speci-
fication DE A1 3339761 describes an electrical control
circuit comprising two branches for control of voltage to
a lamp whose incandescent filament has a temperature-
dependent resistance. In that case a first branch in se-
ries with the lamp comprises a first driving stage and a
resistor. A second branch in series with the lamp and
parallel with the first branch comprises a second driving
stage. The two driving stages are regulated by a com-
parator and a reference voltage so that initially only the
first driving stage is active. The voltage across the lamp
rises in a controlled manner progressively as the incan-
descent filament warms up until the reference voltage
is reached. Thereafter a full supply voltage is applied by
connecting of the second driving stage. The value of the
reference voltage is selected such that the lamp is as-
sumed to have warmed up to a suitable working tem-
perature when that voltage is reached.
[0004] Although the above solution means that the
current peaks associate with direct switching on are
eliminated, it does involve external units in addition to

one driving stage per lamp and is therefore relatively
complicated to implement.

SUMMARY OF THE INVENTION

[0005] The object of the present invention is therefore
to deal with the above problem and provide a solution
which in a simple, reliable and effective manner allevi-
ates the effects of said current peaks and thereby
lengthens the expected service life of an incandescent
filament lamp which may for example be intended to
serve as a headlamp as part of a vehicle's driving lights.
[0006] This object is achieved according to one as-
pect of the invention by the device described in the in-
troduction for control of an electric incandescent fila-
ment lamp which is characterised in that the device is
adapted to controlling the driving stage in such a way
that during the initial phase it supplies a pulsed driving
current to the lamp.
[0007] An important advantage achieved by such
pulsing of the driving current is that the average power
supplied to the lamp during the initial phase can be held
at a low enough level for the lamp to be able to have a
relatively long service life. At the same time, only one
driving stage is required and no special measures need
be adopted for regulating the current supplied. The re-
sult is of course a design which is both simple and reli-
able.
[0008] According to a preferred embodiment of said
aspect of the invention, the driving current comprises a
number of pulses. During each of these pulses a current
is caused to move in a particular direction through the
incandescent filament in the lamp. Two mutually con-
secutive pulses are separated, however, by an interval
period during which substantially no current flows
through the incandescent filament. This current profile
is advantageous in that it is easy to achieve by, for ex-
ample, software-controlled connection and disconnec-
tion of the driving stage. Software control is also advan-
tageous in making pulse width variation easy and ena-
bling variation of the time relationship between pulse
width and interval periods.
[0009] According to another preferred embodiment of
said aspect of the invention, the device is adapted to
causing the drive stage to deliver the driving current to
the lamp during a substantially constant supply voltage
both during the pulses of the initial phase and after that
phase (i.e. when the lamp is supplied with a continuous
DC voltage). This type of design is advantageous in not
requiring any feedback and therefore being relatively
easy to construct.
[0010] According to another aspect of the invention,
the object is achieved by the method described in the
introduction for controlling an electric incandescent fila-
ment lamp which is characterised by pulsing of the driv-
ing current during the initial phase. The average power
to the lamp can therefore by simple means be held at a
low enough level during the initial low-resistance oper-
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ating phase to achieve a relatively long expected service
life for the lamp.
[0011] According to a preferred embodiment of said
other aspect of the invention, the driving current com-
prises a number of pulses during which the current is
caused to flow in a particular direction through the in-
candescent filament. But no current flows through the
incandescent filament during an interval period between
each pulse and the next. It is for example advantageous
that the driving current have between such current puls-
es and interval periods an average time ratio within the
range of 1:2 to 1:10, preferably about 1:5. The result is
in fact an initial power development in the lamp which
brings about a desirable gentle start for the majority of
the lamps on the market and halogen lamps in particular.
[0012] According to another preferred embodiment of
said other aspect of the invention, the extent in time of
the initial phase is such that by the end of said phase
the incandescent filament of the lamp is expected to
have reached a temperature substantially closer to its
steady working temperature than when the switch-on
signal was received. Such a parameter setting is of
course advantageous for the incandescent filament
from the load point of view.
[0013] According to a further aspect of the invention,
the object is achieved by means of a computer program
which is directly loadable to the internal memory of a
computer and which comprises software for controlling
the method described above when the program is run
on a computer.
[0014] According to yet another aspect of the inven-
tion, the object is achieved by a computer-readable me-
dium on which a program suited to enabling a computer
to control the method described above is stored.
[0015] The proposed solution is an easy and reliable
way of ensuring that an incandescent filament lamp
need not be subject to unnecessary stresses relating to
switching the lamp on. The invention thus contributes to
bringing about a relatively long expected service life for
the lamp.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The invention will now be explained in more
detail with reference to preferred embodiments de-
scribed by way of examples, and with reference to the
attached drawings.

Figure 1 depicts a block diagram of a device accord-
ing to an embodiment of the invention,

Figure 2 illustrates current versus time after switch-
ing on a lamp without any power limitation,

Figure 3 illustrates current versus time after switch-
ing on a lamp where the driving current is
controlled according to an embodiment of
the invention,

Figure 4 illustrates how the voltage to the lamp is
pulsed during an initial phase according to
an embodiment of the invention, and

Figure 5 illustrates by flow diagram a general method
according to the invention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS OF THE INVENTION

[0017] Figure 1 depicts a block diagram of a device
100 according to an embodiment of the invention. The
device 100 comprises a driving stage 110 which is
adapted to providing a lamp 120 (e.g. of halogen type)
with a suitable driving current I as long as a switch-on
signal S is received. This means that the driving stage
110, during an initial phase after receiving the switch-on
signal S, delivers a pulsed driving current I to the lamp
120 so that the incandescent filament of the lamp 120
gradually warms up.
[0018] The supply voltage U to the lamp 120 is nev-
ertheless substantially constant both during each of the
current pulses of the initial phase and, after that phase,
when a continuous current is delivered. This situation
will be described in more detail below with reference to
Figures 3 and 4.
[0019] Figure 2 illustrates the current I versus the time
t after the switching on of a lamp without the power to
the lamp being controlled in a limiting manner. It is here
assumed that a switch-on signal is received at a time to.
This results in closing of the electric circuit in which the
lamp is situated, and in a given rated voltage being ap-
plied across the lamp. As the incandescent filament of
the lamp has initially a relatively low resistance, a peak
current Ipk at time t0 will be relatively high. When there-
after the current I gradually warms the incandescent fil-
ament up, the latter's resistance increases and the cur-
rent I decreases correspondingly, e.g. according to an
exponential relationship. At a time t1 (e.g. 50 ms after
to) it is assumed that a steady working state has been
reached whereby the resistance does not continue to
increase and the current I levels out towards a constant
value Iss. As previously mentioned, it is not unusual for
the peak current Ipk to be of the order of ten times as
high as the steady current Iss, i.e. Ipk = 10 3 Iss. The
high power delivered to the lamp during the time t0 to t1
is damaging to the incandescent filament and tends to
have an adverse effect on the service life of the lamp.
[0020] Figure 3 illustrates the driving current I versus
the time t after the switching on of a lamp where the
current I is controlled according to an embodiment of the
invention. The driving current I comprises in this case a
number of pulses, e.g. 10-40, during which a current is
caused to flow in a particular direction through the in-
candescent filament of the lamp. The supply voltage is
supposed to be substantially constant during all the
pulses, but when the resistance of the incandescent fil-
ament increases as the current warms up the incandes-
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cent filament, the current I for each pulse decreases.
Two mutually consecutive pulses are separated by an
interval period during which in principle no current flows
through the incandescent filament. The current pulses
are generated advantageously by software-controlled
connection and disconnection of the voltage from the
driving stage to the lamp.
[0021] Current pulses begin to be generated when a
switch-on signal is received at a time to and are deliv-
ered by the proposed device during an initial phase Twu
thereafter. At a later time ti, however, the current pulses
cease and a continuous current I is delivered. According
to a preferred embodiment of the invention, the extent
in time of the initial phase Twu is such that the temper-
ature of the incandescent filament of the lamp at the end
of that phase is expected to have approached its steady
working temperature. This means that the temperature
at time ti is significantly closer to the steady working tem-
perature than at time t0 (i.e. when the switch-on signal
was received).
[0022] The initial phase Twu may for example be 17
ms long and comprise 26 current pulses each about 100
µs wide. Each pulse is thus separated by an average
interval period of about 554 µs. Alternatively, the initial
phase Twu may be 13 ms long and comprise 32 pulses
each about 80 µs wide. Yet another alternative is to
make the initial phase Twu 29 ms long and comprise 55
pulses each about 75 µs wide.
[0023] Figure 4 illustrates this pulsing in the form of a
graph in which the supply voltage U to the lamp is plotted
against time t. The time for a current pulse is here des-
ignated as TP and the interval period as T0.
[0024] On the above basis, the ratio between the cur-
rent pulse time TP and the interval period time T0 is
about 1:5 (specifically 100/554 ≈ 1/5, 80/320 = 1/4 and
75/450 = 1/6). Depending on the application concerned,
the type of lamp and the type of incandescent filament,
however, it may be advantageous to vary this ratio con-
siderably more, e.g. from 1:10 to 1:2. It is nevertheless
preferred that the current profile be such that the eye
cannot perceive any resulting flickering and sees only
constant light from the lamp. As may be seen, the supply
voltage U to the lamp is also a substantially constant
UC, both during the initial phase from t0 to ti (i.e. Twu)
and after that phase (i.e. from ti onwards).
[0025] With the object of the summarising the inven-
tion, the general method for controlling an incandescent
lamp according to the proposed method will now be de-
scribed with reference to the flow diagram in Figure 5.
[0026] A first stage 510 investigates whether a switch-
on signal has been received, in which case a stage 520
follows, otherwise the procedure loops back and stops
at stage 510. Stage 520 starts a timer which determines
the extent in time of the initial phase, i.e. the period after
the beginning of the switch-on signal during which a
pulsed driving current is to be delivered to the lamp. A
subsequent stage 530 delivers a pulsed driving current
to the lamp so that the latter's incandescent filament

gradually warms up. A stage 540 thereafter investigates
whether the timer has run out, in which case a stage 550
follows, otherwise the procedure loops back to stage
530.
[0027] Stage 550 delivers a continuous driving cur-
rent to the lamp. A stage 560 (which is actually executed
parallel with stage 550) investigates whether the switch-
on signal is still active, i.e. whether the lamp should re-
main lit. If it is found that the switch-on signal has
ceased, there then follows a stage 570 in which the driv-
ing current is disconnected and the procedure ends, oth-
erwise the procedure loops back to stage 550.
[0028] All of the process stages (as also any desired
partial sequence of stages) described above with refer-
ence to Figure 5 can of course be controlled by a com-
puter program which is directly loadable to the internal
memory of a computer and comprises suitable software
for controlling the necessary stages when the program
is run on the computer. In addition, although the embod-
iments of the invention described above with reference
to the drawings are software-controlled by means of a
computer and processes performed by a computer, the
invention also extends to computer programs, particu-
larly such computer programs stored on a data carrier
adapted to implementing the invention. The program
may be in the form of source code, object code, a code
comprising a level between source ad object code, e.g.
in partly compiled form, or in whatever form may be suit-
able for use in implementing the method according to
the invention. The data carrier may be any desired entity
or device capable of storing the program. For example
the data carrier may comprise a storage medium, flash
memory such as an ROM (read only memory), e.g. a
CD or a semiconductor ROM, or a magnetic recording
medium, e.g. a diskette or a hard disk. The data carrier
may also take the form of a transferable carrier such as
an electrical or optical signal which can be transferred
via an electrical or optical cable or by radio or in some
other way. If the program is comprised within a signal
which can be led directly through a cable or other device
or means, the data carrier may take the form of such a
cable, device or equipment. Alternatively, the data car-
rier may be an integrated circuit in which the program is
stored, whereby the integrated circuit is adapted to per-
form, or be used in the performance of, relevant proc-
esses.
[0029] The invention is not limited to the embodiments
described with reference to the drawings but may be
varied freely within the scope of the ensuing claims.

Claims

1. A device (100) for control of an electric incandes-
cent filament lamp (120), which device (100) com-
prises a driving stage (110) adapted, when operat-
ing, to supplying the lamp (120) with a driving cur-
rent (I), whereby the driving stage (110), during an
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initial phase (Twu) after a switch-on signal (S) has
been received, delivers to the lamp (120) a driving
current (I) such that the incandescent filament of the
lamp gradually warms up, characterised in that
the device (100) is adapted to controlling the driving
stage (110) in such a way that the driving stage
(110) delivers to the lamp (120) during the initial
phase (Twu) a pulsed driving current (I).

2. A device (100) according to claim 1, characterised
in that the driving current (I) comprises a number
of pulses during which a current is caused to flow
in a particular direction through the incandescent fil-
ament, whereby two mutually consecutive pulses
are separated by an interval period (To) during
which substantially no current flows through the in-
candescent filament.

3. A device (100) according to either of claims 1 and
2, characterised in that the device (100) is adapt-
ed to causing the driving stage (110) to deliver the
driving current (I) to the lamp (120) during a sub-
stantially constant supply voltage (UC) both during
the pulses of the initial phase (Twu) and after that
phase.

4. A device (100) according to any one of the foregoing
claims, characterised in that the lamp (120) is of
halogen type.

5. A method for control of an electric incandescent fil-
ament lamp (120) whereby, during an initial phase
(Twu) after a switch-on signal (S) has been received,
a driving current (I) to the lamp (120) is controlled
in such a way that the incandescent filament of the
lamp (120) gradually warms up, characterised by
pulsing of the drive current (I) during the initial
phase (Twu).

6. A method according to claim 5, characterised in
that the driving current (I) comprises a number of
pulses during which the current is caused to flow in
a particular direction through the incandescent fila-
ment, whereby two mutually consecutive pulses are
separated by an interval period (T0) during which
substantially no current flows through the incandes-
cent filament.

7. A method according to either of claims 5 and 6,
characterised by delivery of the driving current (I)
during a substantially constant supply voltage (UC)
to the lamp (120) both during the pulses of the initial
phase (Twu) and after that phase.

8. A method according to claim 7, characterised in
that the driving current (I) has an average time ratio
between current pulses (TP) and interval periods
(T0) which is within the range of 1:2 to 1:10.

9. A method according to claim 8, characterised in
that the average time ratio between current pulses
(TP) and interval periods (T0) is about 1:5.

10. A method according to any one of claims 5-9, char-
acterised in that the extent in time of the initial
phase (Twu) is such that the incandescent filament
of the lamp (120) at the end of that phase has a
temperature substantially closer to a steady work-
ing temperature than when the switch-on signal (S)
was received.

11. A computer program directly loadable to the internal
memory of a computer and comprising software for
controlling the method according to any one of
claims 5-10 when the computer program is run on
a computer.

12. A computer-readable medium on which a computer
program is stored which is suited to enabling a com-
puter to control the method according to any one of
claims 5-10.
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