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(54)  Soft starter device for lamps

(57)  The invention provides a soft starter device for
lamps. The soft starter device includes a rectifying cir-
cuitfor converting an AC voltage into a DC voltage which
serves as a triggering signal; a high frequency voltage
generating circuit for generating a high frequency volt-
age by an oscillation between two transistors; a high fre-
quency output transformer electrically connected to the
high frequency voltage generating circuit and having a
primary coil and a secondary coil; a first capacitor for
providing a momently high voltage to a lamp tube by
generating a resonance together with the high frequen-
cy output transformer; and a control circuit having a

charging circuit and a switch for grounding the second-
ary coil connected thereto or allowing the secondary coil
to function normally. At the initial time of power supply-
ing, the switch is turned on to ground the secondary coil,
causing the primary coil being not able to function, such
that only a current flows into the lamp tube to preheat
the filaments thereof. After a short charging time, the
switch is turned off to allow the primary coil and the sec-
ondary coil to function normally, so that the first capac-
itor provides a high voltage to start the lamp tube by gen-
erating a resonance together with the high frequency
output transformer.
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Description

Background of the Invention

Field of the Invention

[0001] The invention relates to a soft starter device,
and in particular to a soft starter device for lamps func-
tion according to a similar lumination theory, such as flu-
orescent lamps, electricity-saving bulbs, mercury-vapor
lamps or the like.

Description of the Related Art

[0002] Inatheoryof aconventional starting lamp such
as fluorescent lamp, an electronic stabilizer is used to
start the fluorescent lamp tube with a high voltage and
a high current generated due to a high frequency oscil-
lation. At starting; voltage difference between both ends
of the fluorescent lamp rapidly increases to a momently
high voltage of more than 1,000V, thereby starting the
lamp tube. If the filaments of the lamp tube are not pre-
heated, a momently high voltage of over 2,000V is re-
quired for starting. As a result, the filaments of the fluo-
rescent lamp must momently withstand a high voltage
of more than 1,000V, causing inactive ions created by
the preheated filaments to evenly emit to forcedly light
up the lamp tube, such that the filaments are speedily
oxidized, damaged, aged. Consequently, the life of serv-
ice of the lamp is reduced. Furthermore, after the fluo-
rescent lamp is discarded, a great amount of mercury
filled therein will cause a problem of environment pollu-
tion.

[0003] To increase the life time of fluorescent lamps
used, a conventional method uses a frequency-chang-
ing circuit to lower frequency before generating a high
voltage, thereby generating a lower voltage instead of
the high voltage. At the same time, a lower current flows
through filaments for preheating. After a period of time,
a high voltage is generated to light up a fluorescent lamp
tube. Obviously, a disadvantage of the conventional
method is that both the voltage and current are con-
strained, leading to a poor preheating. On the other
hand, since a lamp comprises a plurality of fluorescent
lamp tubes of different minimum voltages required for
lighting up themselves, it is possible that some of the
fluorescent lamp tubes will be forcedly lighted up at a
lower-voltage condition without being preheated. Since
the conventional frequency-changing soft starter device
cannot completely stop a voltage input during a filament
is preheated, some fluorescent lamp tubes will be light-
ed up and thus short life time of the tubes cannot be fully
prevented.

Summary of the Invention

[0004] Inview of the above, the invention is to provide
a soft starter device which does not provide any voltage
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to start a fluorescent lamp tube and does not constraint
a current during a filament is preheated. Moreover, the
soft starter device not only has fewer electronic ele-
ments, a simplified structure and better efficiency, but
also can be widely applied to a multi-tube fluorescent
lamp.

[0005] An object of the invention is to provide a soft
starter device in which a secondary coil is grounded at
the initial time power is supplied to temporarily disable
a primary coil coupled thereto so that no voltage is input
to the primary coil. At this point, a current coming from
a high frequency generating circuit flows into a lamp
tube or bulb to preheat the tube or bulb. After a period
of time, a normal voltage is supplied, thereby increasing
the life time of the lamp tube or bulb.

[0006] Another object of the invention is to provide a
high efficiency and low cost soft starter device which is
adapted to start multiple lamp tubes or bulbs at the same
time.

Brief Description of the Drawings

[0007] The invention will be more fully understood
from the detailed description given hereinbelow and the
accompanying drawings which are given by way of illus-
tration only, and thus do not limit the present invention,
and wherein:

Fig. 1 is a circuit diagram showing a soft starter de-
vice according to a first embodiment of the inven-
tion;

Fig. 2 is a circuit diagram showing a soft starter de-
vice according to a second embodiment of the in-
vention;

Fig. 3 is a circuit diagram showing a soft starter de-
vice according to a third embodiment of the inven-
tion; and

Fig. 4 is a circuit diagram showing a soft starter de-
vice according to a fourth embodiment of the inven-
tion.

Detailed Description of the Preferred Embodiments

[0008] Fig. 1is acircuit diagram showing a soft starter
device according to a first embodiment of the invention.
As shown in Fig. 1, the soft starter device includes a
rectifying circuit 20, a high frequency voltage generating
circuit 30, a high frequency output transformer 40, a first
capacitor C31 and a control circuit 50. The rectifying cir-
cuit 20 is electrically connected to an AC power source
Sac, and has a rectifying bridge circuit 10 which is used
to convert an AC voltage to a DC voltage output from a
node A, thereby providing a triggering signal to the high
frequency voltage generating circuit 30. The high fre-
quency generating circuit 30 is electrically connected to
the rectifying circuit 20, and has two transistors Q1 and
Q2 which generate a high frequency AC voltage by an
oscillation therebetween. The high frequency AC volt-
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age is output to the high frequency output transformer
40 via an output capacitor C1. The high frequency out-
put transformer 40 is electrically connected to the output
capacitor C1 of the high frequency voltage generating
circuit 30 and includes a primary coil L11 and a second-
ary coil L21 magnetically coupled to each other. One ter-
minal of the primary coil L11 is electrically connected to
one terminal of the output capacitor C1. The other ter-
minal of the primary coil L11 and one terminal of the sec-
ondary coil L21 are electrically connected to both ends
of a fluorescent lamp tube 51. In addition, the first ca-
pacitor C31 is electrically connected to both ends of the
fluorescent lamp tube 51. Together, the first capacitor
C31 and the high frequency output transformer 40 con-
stitute an LC resonant circuit which generates a high
voltage to light up the lamp tube 51.

[0009] At the initial time of power is supplied from the
AC power source Sac, an LC resonance cannot be cre-
ated by the high frequency output transformer 40 and
the first capacitor C31, because part of a charging cur-
rent flows through a charging circuit consisting of a ca-
pacitor C2 and aresistor R1 of the control circuit 50 from
a DC source Vce, to the base of a power transistor Q3
to turn it on. A Zener diode Z1 having a function of
stablizing voltage is used to protect the transistor Q3
from damage. After the transistor Q3 is turned on, the
potential of one terminal of the secondary coil L21 is
pulled down to approximately ground potential, that is,
the secondary coil is grounded. At this time, the primary
coil L11 magnetically coupled to the secondary coil L21
has a magnetic induction down from 2mH to about 10-2
mH. For this reason, an LC resonance cannot be formed
by the high frequency output transformer 40 and the first
capacitor C31. As a result, no high voltage is supplied
to the fluorescent lamp tube 51. However, a current out-
put from the capacitor C1 of the high frequency voltage
generating circuit 30 flows into the fluorescent lamp tube
51 through the primary coil L11 to preheat the filaments
of the tube 51. In an earlier phase in which power is sup-
plied, no voltage is input into the primary coil L11 and
only a current is input into the tube 51 to preheat it:
Meanwhile, the primary coil L11 has a small amount of
inductance (about 10-2 mH) and thus is not completely
short circuited. Accordingly, mercury (not shown) con-
tained in the fluorescent lamp tube 51 can be prevented
from dramatic volatilization which blacken the florescent
lamp tube 51. Moreover, the charging current flowing
through the RC charging circuit is increasingly de-
creased in line with an increase of a charging time. After
the charging time reaches about 1.5 sec, the charging
current becomes small enough being unable to drive the
transistor Q3. In other words, the transistor Q3 is turned
off to allow the high frequency output transformer 40 to
function normally and to create an LC resonance togeth-
er with the first capacitor C31. At this moment, a high
voltage is generated and provided to light up the fluo-
rescent lamp tube 51.

[0010] Compared to the prior art, the soft starter de-
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vice of the invention does not inhibit the preheating cur-
rent, resulting in a better preheating efficiency. Addition-
ally, since no voltage is provided to the fluorescent lamp
tube during the preheating period, the fluorescent lamp
tube cannot be forcedly lit up. Therefore, the life time of
the fluorescent lamp tube can be efficiently extended.
[0011] Fig. 2is a circuit diagram showing a soft starter
device according to a second embodiment of the inven-
tion. Unlike the first embodiment shown in Fig. 1, wheth-
er a power transistor Q3 is turned on is used to deter-
mine whether a high voltage is provided to the tube 51.
According to the second embodiment of the invention,
a relay R2 and the small power transistor Q3 are used
to determine whether a high voltage is provided to a flu-
orescent lamp tube 51. The operation of generating the
high voltage shown in Fig. 2 is the same as that shown
in Fig. 1, and is not be described here. How the high
voltage is provided to the fluorescent lamp tube will be
described hereinafter. When a current flows through a
charging circuit comprising a capacitor C2 and a resistor
R1 for charging the capacitor C2, part of the charging
current turns on the small power transistor Q3 to pull the
switch of the relay R2 downwards. At this time, a sec-
ondary coil L21 is grounded through a diode D1, causing
a primary coil L11 to be disabled. Under this circum-
stance, only an output current coming from a capacitor
C1 flows into the fluorescent lamp tube 51 to preheat a
filament. After a period of charging time, the charging
current becomes too small to drive the transistor Q3. In
other words, the transistor Q3 is turned off at this time
to release the switch of the relay R2 to allow the primary
coil L11 and the secondary coil L21 to return to a normal
condition. As a result, an LC resonance can be created
by the primary and secondary coils L11, L21 and the first
capacitor C31, thereby providing a high voltage to start
the fluorescent lamp tube 51. As described above, a
switch used to control whether a high voltage is provided
to a fluorescent lamp tube is not limited to only one type.
For example, a temperature switch can also be used to
control whether the high voltage is provided to the fluo-
rescent lamp tube by sensing the temperature variation
of electronic elements during a period of charging time.
[0012] Fig. 3is a circuit diagram showing a soft starter
device according to a third embodiment of the invention.
As shown in Fig. 3, a first LC resonant circuit is formed
by a primary coil L11, a secondary coil L21 and a first
capacitor C31 for afirst fluorescentlamp tube 51. A pow-
er transistor Q3 is electrically connected to the second-
ary coil L21 through a diode D1 for controlling whether
a high voltage is provided to the first fluorescent lamp
tube 51. A second LC resonant circuit is formed by a
primary coil L12, a secondary coil L22 and a second ca-
pacitor C32 for a secondary fluorescent lamp tube 52.
The power transistor Q3 is electrically connected to the
secondary coil L22 through a diode D2 for controlling
whether a high voltage is provided to the second fluo-
rescent lamp tube 52.

[0013] Fig. 4 is acircuit diagram showing a soft starter
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device having four fluorescent lamp tubes according to
a fourth embodiment of the invention. As shown in Fig.
4, diodes D1, D2, D3 and D4 are electrically connected
to secondary coils L21, L22, L23 and L24, respectively,
for controlling whether a high voltage is provided to flu-
orescent lamp tubes 51, 51, 52 and 54. Moreover, the
operation of the soft starter device of the fourth embod-
iment is the same as those of the other embodiments
stated above. As can be obviously seen from Figs. 3
and 4, the soft starter device of the invention is suitable
for a plurality of fluorescent lamp tubes without changing
the main structure thereof.

[0014] While the invention has been described by way
of example and in terms of the preferred embodiment,
it is understood that the invention is not limited to the
disclosed embodiments. To the contrary, it is intended
to cover various modifications and similar arrangements
within the scope and spirit of the invention as would be
apparent to those skilled in the art. For example, a tran-
sistor Q3 serving as a switch can be replaced by a tra-
ditional temperature switch, and a diode D1 for protec-
tion can be omitted. Therefore, the scope of the append-
ed claims should be accorded the broadest interpreta-
tion so as to encompass all such modifications and sim-
ilar arrangements.

Claims
1. A soft starter device for lamps comprising:

a rectifying circuit electrically connected to an
AC power source for converting an AC voltage
into a DC voltage which servers as a triggering
signal;

a high frequency voltage generating circuit
electrically connected to the rectifying circuit
and having two transistors and an output ca-
pacitor for generating a high frequency voltage;
a high frequency output transformer electrically
connected to the high frequency voltage gen-
erating circuit and having a primary coil and a
secondary coil magnetically coupled to each
other, wherein one terminal of the primary coil
is electrically connected to one terminal of the
output capacitor, and the other terminal of the
primary coil and one terminal of the secondary
coil are electrically connected to both ends of a
lamp tube;

a first capacitor electrically connected to both
ends of the lamp tube for supplying a momently
high voltage to start the lamp tube by generat-
ing a resonance together with the high frequen-
cy output transformer;

a control circuit electrically connected to the
other terminal of the secondary coil and having
a charging circuit and a switch, wherein the
charging circuit provides a charging current to
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turn on the switch so as to ground the second-
ary coil which is electrically connected to the
switch at the initial time of current supply by the
AC power supply, at this time, the primary coil
cannot function normally, such that a current
flows from the output capacitor to the lamp tube
to preheat the filaments thereof, and the switch
is turned off after a charging time to allow the
secondary coil to function normally, thereby
generating a resonance together with the first
capacitor to smoothly start the lamp tube.

The soft starter device as set forth in claim 1, where-
in the output current of the high frequency voltage
generating circuit for preheating the filaments of the
lamp tube is not inhibited.

The soft starter device as set forth in claim 1, where-
in the high frequency output transformer does not
provide any voltage to the lamp tube when the fila-
ments are preheated by the output current of the
high frequency voltage generating circuit.

The soft starter device as set forth in claim 1, where-
in the switch is a transistor.

The soft starter device as set forth in claim 1, where-
in the switch comprises a relay and a transistor.

The soft starter device as set forth in claim 1, where-
in the switch is a temperature switch.
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