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invention for operation of a single gas discharge tube 12, which is a
standard fluorescent tube. As This invention relates to electronic ballast
will be detailed, gas discharge tube 12 is an systems for gas discharge
tubes.                    integral part of the circuitry associated with
the Ballast systems for gas discharge tubes and    5    electronic ballast
system 10. System 10 operates fluorescent lightbulbs are known, and include
at an extremely high frequency when taken with ballast systems for multiple
fluorescent lightbulbs  respect to prior art fluorescent lighting systems.
as well as single fluorescent lightbulbs. However,  Such prior art
fluorescent lighting systems oper- many prior art electronic ballast
systems require a  ate at approximately twice the line frequency, or
relatively large number of components and this   to   approximately 120
cycles. The present electronic has led to ballast systems having relatively
large  ballast system 10 however operates at approxi- volumes. These large
volumes are due in part to     mately 20,000 cycles which provides the
advan- the number of electrical components contained       tage of
minimizing any type of flicker effect. within the circuit, but also to the
need for        Further, with the high frequency of operation, the
additional components to dissipate the heat   is   average light output of
gas discharge tube 12 is generated by the electrical components.
substantially greater than that provided by prior Other types of ballast
systems are known which    art fluorescent lighting systems for a
particular operate at relatively low frequencies but these     power source
output. Further, as will be seen in have very low operating efficiencies.
following paragraphs, the duty cycle of system 10 The present invention
seeks to provide elec-   20   is minimized and thus, reliability is
increased tronic ballast systems for fluorescent light        when taken
with respect to the electronic com- sources which are highly efficient in
transforming  ponents contained therein. Further, with a low electrical
energy into electromagnetic energy in    duty cycle as provided in the
present electronic the visible bandwidth of the electromagnetic
ballast system  10, temperature gradients and spectrum and which require a
minimum of electri-   25   temperature increases of the electronic com- cal
components thereby to minimize heat output      ponents are minimized when
taken with respect and permit installation of the ballast system in    to
prior art ballast systems. The minimization of confined spaces. Other
objects and advantages of    temperature  effects  increases  the  overall
the system  provided in accordance with this        reliability of ballast
system 10 in that overheating invention will become apparent as the
description    30   problems are minimized. proceeds.
In the drawing power source 14 is electrically In accordance with this
invention there is pro-   coupled to switch W through power source out-
vided an electronic ballast system for lighting     put line 18. The AC
power source 14 may be a systems comprising a gas discharge tube having
standard 120N 200 volt AC power source such as a first and second filament,
wherein the ballast   35   found  in most residential power systems, system
comprises.                                   although other sources may be
used. The para- (a) a first capacitor connectable to one electrode  meters
given hereinafter assume a 120 volt AC of the first filament of said gas
discharge tube,   supply. Switch W is a standard off/on type switch, (b) a
transistor, the collector of which is con-  used merely for closing the
overall circuit and nected to the first capacitor on the side remote   40
coupling electrical line 16 to line 18 when closed. from said first
filament,                           Diode input line 16 is connected to the
anode side (c) a transformer having a primary winding        of diode
[err], which may conveniently be the diode connected at one end to the
junction of said        commercially available under the designation
transistor and said first capacitor and connectable  1 N4004. Diode [err]
functions as a conventional at its other end to a source of pulsed d.c.,
and   45   half-wave rectifier to provide half-wave rectifica- having a
secondary winding the ends of which are   tion of the AC signal coming in
on line 16, where respectively connected to the base and the emit-    such
half-wave rectification is output on line 20 on ter of said transistor
thereby to form a positive   the cathode side of diode [err]. feedback bath
around the transistor, and              Capacitor C, is connected on
opposing ends (d) means for generating and applying a pulse   50   thereof
to the output of diode [err] and return power voltage to the second
filament of said gas dis-     source line 34. Thus, capacitor [err] is
connected in charge tube, comprising a second capacitor con-     parallel
with diode D, and AC power source 14, as nected  in  series  connection
between  the        is clearly seen in the circuit diagram. For purposes
secondary winding and one electrode of said         of this disclosure,
capacitor [err] has a value second filament, the second electrode of said
55   approximating 100 microfarads, and functions as second filament being
connected to the emitter of   a filter which charges during the half-cycle
that the transistor thereby closing the positive feed-   diode [err] passes
current and discharges during back loop.
the remaining portion of the cycle. Thus, the The invention will be further
described with      voltage being input to transformer T on line 36 is
reference to the accompanying drawing which is   so   a DC voltage having a
small ripple at line fre- a circuit diagram of an electronic ballast system
quency. according to the invention for use with a single      The pulsating
DC current is applied to trans- gas discharge tube.
former T on transformer primary input line 36. Referring to the drawing
there is shown an        Transformer T is a ferrite core type transformer
electronic ballast system  10 according to the   65   and has the
characteristics of allowing the core to 2  
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early in the voltage rise time  trons are emitted and negative filament 30
will be and fall time of each pulse across primary wind-   heated by ion
bombardment. When transistor Tr ing 22. The secondary voltage pulse
amplitude is   is "on", first and second filaments 30 and 32 are limited to
a predetermined value by the turns      respectively a cathode and an
anode; conversely, ratio of primary and secondary windings 22 and    5
when transistor Tr is "off", first filament 30 is an 24. However, it is to
be understood that the       anode and second filament 32 is a cathode.
energy to base 44 of transistor Tr is a function of  Initially, as base 44
becomes more positive, elec- both the voltage ratio and the differentiation
of  trons flow from emitter 42 to collector 38. This capacitor [err] and
the resistance of second filament  makes output line 40 more negative than
terminal 32. Primary winding 22 includes terminals A and    to   A. At the
same time, electron current flows from B and secondary winding 24 has
associated there-   first filament 30 through tube 12, second filament with
terminals C and D. The transformer T is of    32, line 80, emitter 42,
collector 38 into line 60 and conventional construction and for purposes of
50 and finally to capacitor C2. Thus, first filament this disclosure, may
suitably comprise a primary   30 acts as a cathode connection during this
phase winding of 160 turns of number AWG 28 wire   15   of the cycle.
wrapped around a ferrite core. Secondary wind-       Gas discharge tube 12
may be a standard ing 24 of transformer T is formed of approxi-
commercially available type of fluorescent tube, mately 18 turns of AWG
number 28 wire. As          e.g. that commercially available under the
desig- shown in the circuit diagram, transformer T is     nation F20T12/CW
20 watt. As can be seen, gas phased in such a manner that as a voltage
charge   20   discharge tube 12 becomes an integral part of the appears
between terminal B with respect to ter-    overall circuit of electronic
ballast system  10. minal A of primary winding 22, there is produced
Second filament 32 is coupled to return power a proportional voltage change
between terminals    source line 34 of AC power source 14 through C and D
of secondary winding 24 of transformer     electrical line 80. Thus, during
this phase of the T. However, this proportional voltage change is of   25
lighting cycle, second filament 32 acts as an opposite polarity as measured
between lines 51     anode for gas discharge tube 12. As is evident, the
and 34. Thus, when a voltage increase is applied   discharging current of
first capacitor C2 flows to collector 38 of transistor Tr, a voltage of
through gas discharge tube 12 which has a high opposite polarity is applied
to base 44 of tran-   resistance during the initial phases of the lighting
sistor Tr.                                   30   cycle. Specifically, gas
discharge tube 12 of the The output of primary winding 22 from terminal
aforementioned type has a resistance of approxi- B on line 40 is coupled to
collector 38 of transistor  mately 1100 ohms. Tr on line 60. Additionally
primary winding 22 is    Second filament 32 in opposition to first file-
similarly coupled to capacitor C2 through line     ment 30 does have a
measurable current flowing connections 40 and 50. Thus, this type of
coupling    35   therethrough which is used to heat filament 32 by provides
for parallel paths for current exiting    Joule Effect and provides an aid
in ionization of primary winding 22 for purposes and objectives     the
contained gas in gas discharge of fluorescent to be seen in following
paragraphs.                tube 12. Current flowing through second filament
Transistor Tr is a commercially available tran-   32 is provided by
secondary winding 24 of trans- sistor of the NPN type. Transistor Tr
includes   40   former T. In the transformer T being used, collector 38,
base 44 and emitter 42. One particu-  secondary winding 24 is 18 turns of
number 28 lartransistorTrwhich may successfully be used is   wire wound on
the ferrite core, as previously a commercially available MJE13002 produced
by      described. Terminal D of secondary winding 24 is Motorola
Semiconductor, Inc. Transistor Tr         coupled to second capacitor [err]
through line 46. operates as a switch in ballast system 10 and the    45
Current on line 46 is differentiated by capacitor [err] current path
through transistor Tr is provided     and exits on line 48 which is coupled
directly to when the voltage of base 44 to emitter 42 is       second
filament 32. Second capacitor [err] also acts greater than a predetermined
value, which in the   to establish the desired duty cycle by the resonant
case of the particular transistor Tr referred to   frequency of the
inductance of secondary winding above is 0-7 volts. This 0.7 voltage drop
of base 44   50   24 coupled to capacitor C3. to emitter junction 42 is
typical of this type of    Returning to secondary winding 24 of trans-
silicon transistor Tr.                             former T, it is noted
that secondary winding 24 is Current flow from terminal B of primary wind-
phased with respect to primay winding 22 in a ing 22 also passes through a
second line 50 into   manner such that as voltage increases across first
capacitor C2. First capacitor C2 is a commer-   55   primary winding 22
from terminal A to terminal B, cially available capacitor having a value of
about  the voltage at the secondary winding 24 is pro- 0.050 microfarads.
As is the usual case, as current  vided such that terminal C increases with
respect passes through primary winding 22 of trans-        to terminal D.
former T, first capacitor C2 is charged to the       Current passing
through second filament 32 is voltage available at terminal B. Output from
first   60   brought back to secondary winding terminal C of capacitor C2
is fed via line 70 to one end of gas  secondary winding 24 through
secondary fila- discharge tube first filament 30. When this fila-  ment
output line 80 through either diode element ment is positive with respect
to the second fila-  D2 or the base-emitter junction defined by ment 32,
electrons will be attracted to filament 30;  elements 42 and 44 of
transistor Tr, and then back conversely when filament 30 is negative, elec-
65   through line 51 to terminal C of secondary wind- 
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D2 is a commercially available diode  back-to-back relation, thus
preventing deleterious element, e.g. that commercially available as
effects on transistor Tr caused by large voltage Model No. IN4001.
Determination of whether          peaks. Tube 12 thus produces light with
energy current passes through Diode 02 or transistor Tr is  which would
otherwise have been dissipated as made by the polarity of the secondary
voltage of    5    heat. secondary winding 24. Thus, there is a complete
When transistor Tr is in the "off" mode, there is current path during each
half-cycle of the          a singular path of current flow. Transistor Tr
does secondary voltage being produced.                   not draw current
from the charge of capacitor C2 For possible ease of understanding
electronic     by the voltage pulse L di/dt and the source line 36. ballast
system 10, the overall system  may be   10   With line 50 more positive
than line 70, first considered as having a primary circuit and a
filament 30 will become an anode and second secondary circuit. The primary
circuit provides for  filament 32 a cathode when transistor Tr turns a
charging current through gas discharge tube 12    "on" again and capacitor
C2 discharges current between first and second filaments 30 and 32. The
into tube 12. primary circuit includes primary winding 22 of   15   The
secondary circuit for actuating the primary transformer T with primary
winding 22 being         circuit and transistor Tr, and controlling gas
dis- electrically coupled on opposing ends to first      charge in gas
discharge tube 12, includes filament 30 and AC power source 14. In detail,
the  secondary winding 24 of transformer T coupled to primary circuit may
be seen to provide a path       second capacitor C3 and second filament 32.
The from AC power source 14 through diode D1   20   path of current of the
secondary circuit passes through primary winding 22 of transformer T into
through output filament line 80 through either first capacitor C2.
Additionally, the current path  diode [err] or transistor Tr into line 51
and then into from first capacitor C2 passes into first filament  terminal
C of secondary winding 24. 30, through the resistance of tube 12, into
fila-    In overall operation, electronic ballast system ment 32, and
passes into output line 80 and finally   25   circuitry 10 provides for
sufficient electrical dis- into return line 34 and AC power source 14. The
charge within gas discharge tube 12 for trans- primary circuit provides for
a source of alternat-  forming electrical energy from power source 14 ing
positive and negative voltage pulses having     into a visible light
output. Prior to a first closure of different amplitudes. When the positive
pulse is    switch W, there is obviously no potential drop applied to base
44 of transistor Tr from the    30   across any portion of ballast system
10, thus, as in secondary circuit, transistor Tr is turned "on".    al
other portions of the overall circuit, the poten- Collector 38 is quickly
brought to the potential of  tial difference across transistor Tr and
between emitter 42 and line 34 since there is substantially  lines 40 and
70 is substantially zero. no resistance between emitter 42 and line 34.
Upon an initial closure of switch W, AC power Current then flows from line
36 through transistor   35   source 14 provides a current flow in
electronic Tr, primary winding 22, to line 34. This induces a  ballast
circuit 10 which is half-wave rectified by voltage drop across primary
winding 22 opposing'    diode [err] connected within lines 16 and 20. Con-
the applied voltage from terminal A with terminal   denser of filter means
[err] is coupled between line B being more negative than terminal A. The
20 and return supply line 34 in parallel coupling magnetic lines of force
created by' the current   40   with AC power source 14. Filter or capacitor
C, moves outward from the core of transformer T.       charges during the
half-cycle that diode D, passes The drop of voltage across primary winding
22     current, i.e., during the positive half-cycle on line is
substantially equal to the potential difference  16, and is reverse biased
during the other half between lines 36 and 34 due to the fact that
preventing discharge back to source 14. Thus, on collector 38 is
substantially at the potential of   45   line 36 being input to primary
winding 22 of emitter 42.
transformer T, there is pulsating DC current. As transistor Tr ceases to
conduct due to the       At this time, transistor Tr is not biased and
there negative potential applied to base 44, the DC      is not sufficient
potential difference to cause a currentfallssubstantiallytozero andthe
negative     discharge  in gas discharge tube  12. The lines of force
collapse back toward the coil which   50   resistance of collector 38 to
emitter 42 of tran- induces a voltage. The direction of the voltage is
sistor Tr is extremely high, being for practical such as to try to maintain
the same direction of    purposes, infinite, with the exception of a small
current flow as previously described, due to the    leakage. Transistor Tr
for all practical purposes, fact that the induced voltage makes primary
has no voltage on base 44 and emitter 42, and winding 22 act as the source
in which case the   55   thus, transistor Tr is in an "off" state and no
current flows from negative to positive within the  current flows from
emitter 42 to collector 38. The source.
only current that flows is charging capacitor [err] Thus, terminal B now
becomes more positive        through lines 40 and 50. The current flows
from than terminal A. Ordinarily, the induced voltage    line 36 to line 70
through both primary winding 22 value L di/dt would make this voltage
greater than    60   and capacitor C2 and is small and insufficient to the
source on lines 34, 36; however, very impor-    induce a voltage in
secondary winding 24 of tantly, the gas discharge in tube 12 between first
transformer T. and second filaments 30 and 32 becomes a bi-
Transformer T is a ferrite core type transformer, 



directional voltage limiter. Thus, tube 12 acts as if  and is used due to
the fact that, in this type of tube 12 were constructed of two Zener diodes
in   65   transformer, the core becomes saturated in a 4    7
EP 0181 480 B1                      8 rapid manner using less than
one-tenth of the         Going back in the cycle, as the case of trans-
current needed to energize tube 12. Thus, the core  former T is being
saturated, a potential is applied transmits the  maximum  magnetic  flux
to          across diode D2 which is a positive pulse of secondary winding
24 prior to the voltage reach-    voltage which is also applied across the
base to ing its peak value on primary winding 22. Prior to    5    emitter
junction of transistor Tr. This positive saturation, the difference in
secondary voltage is  pulse is due to the fact that line 40 to transformer
obtained as the primary voltage continually         T is at a lower voltage
than line 36. increases. Capacitor C2 charges at a rate deter-      Thus,
there is a positive signal pulse on line 51 mined  by  the capacitance
value  and  the          generated from secondary winding 24. resistance in
gas discharge tube 12 which, for the    10  Due to the fact that diode D2
is reverse biased, it F20T12/CW  20 watt tube above described, is
does not conduct when line 51 is positive. The about 1100 ohms during gas
discharge and            base emitter junction is forward biased and con-
greater prior to discharge.                         ducts current and
limits the voltage drop between When switch W is then opened and closed for
a      lines 51 and 62 which, for ballast system  10, second time, an
impulse or secondary pulse is   15   approximates 1.0 volts. Transistor Tr
then goes to produced through primary winding 22. The            an "on"
state and during the "on" state of impulse provides for a current change on
primary    transistor Tr, voltage in secondary winding 24 is winding 22
which is large and secondary winding     induced with a potential on line
40 being approxi- 24 generates a current sufficient in the ultimate
mately zero. passage of current through circuit 10 to turn   20    When
transformer comes out of saturation, line transistor Tr into an "on" state.
With transistor Tr  51 becomes negative. This now forward biases turned to
the "on" state, the voltage drop across   diode D2 and reverse biases the
base emitter collector 38 to emitter 42 is extremely small and   junction
of transistor Tr. Secondary current flows capacitor C2 on line 50 is
coupled to supply line 34  through diode D2 and the voltage across D2 is
through lines 60 and transistor Tr.            25   clamped at minus 1.5
volts on line 51 with respect Capacitor C2 has been charged positively on
to line 62. Line 40 goes from substantially zero to line 50 and negatively
on line 70 up to this point. A  a positive level. Thus, once again, current
flows negative current is now output since capacitor C2   between lines 40
and 36 and a pulse of positive is coupled to return line 34 through line 60
and    polarity is applied to line 70 across capacitor C2. transistor Tr.
Since there is a negative output on    30   The positive polarity pulse is
applied to first line 70, filament 30 becomes a cathode. Second
filament 30 of gas discharge tube 12 and the filament 32 which is at the
potential of the return  plasma ignition is maintained. side of power
supply 14, thus becomes an anode.       It is to be understood that a
further resistor may At this time, capacitor C2 becomes the current      be
placed between lines 40 and 51. With the source for gas discharge tube 12
since one end of   35    placement of such a resistor, the necessary pulse
capacitor C2 is coupled to return line 34 through   to the secondary
winding 24 will be provided by a lines 50, 60 and transistor Tr and the
opposing     single closing of switch W. Thus, with the inser- end of C2 is
coupled to discharge tube 12 through  tion of a resistor between lines 40
and 51, once first filament 30, and the return path from filament
saturation has occured in transformer T, a pulse is 32 of gas discharge
tube 12 to return line 34.  40   provided for initiation of the overall
cycle of The end of capacitor C2 coupled to line 50 was     ballast system
10. charged positively and is at this time coupled to return line 34.
Negative current is applied to      Claims discharge tube 12 on line 70 and
the voltage produced is greater than the approximate 85.0   45    1. An
electronic ballast system in a gas dis- volts which for this tube 12 is the
breakdown       charge tube lighting system, the gas discharge voltage, and
there is produced the usual light      tube having a first and a second
filament, charac- output. As is evident, the plasma within gas
terised by discharge tube 12 is effectively an electrical resis-  (a) a
first capacitor (C2) connectable to one tor. The temperature of filaments
30 and 32 of gas   50   electrode of the first filament (30) of said gas
discharge tube 12 are maintained at a sufficiently  discharge tube (12),
high value to ensure emission of electrons as long    (b) a transistor
(Tr), the collector (38) of which is as the pulses of voltage are applied
from           connected to the first capacitor (C2) on the side capacitor
C2. For the 20.0 watt tube referred to    remote from said first
filament(30), above, the time constant of capacitor C2 in series   55  (c)
a transformer (T) having a primary winding with the tube 12 is about 50.0
microseconds.        (22) connected at one end (B) to the junction of
Secondary winding 24 of transformer T pro-        said transistor and said
first capacitor (C2) and vides for a differentiated signal through
capacitor  connectable at its other end (A) to a source of C3 to the base
44 of transistor Tr. Thus, a narrow  pulsed d.c., and having a secondary
winding (24) pulse is supplied to transistor Tr and once tran-   60   the
ends of which (C, D) are respectively con- sistor Tr is turned to the "on"
state, the current in  nected to the base (44) and the emitter (42) of said



secondary winding 24 will become substantially      transistor thereby to
form a positive feedback zero and place transistor Tr in the "off" state.
The  path around the transistor (Tr), and cycle is then repetitive and
capacitor C2 again       (d) means for generating and applying a pulse
charges as previously described.              65   voltage to the second
filament (32) of said gas 5    7               EP 0181 480 B1
8 rapid manner using less than one-tenth of the         Going back in the
cycle, as the case of trans- current needed to energize tube 12. Thus, the
core   former T is being saturated, a potential is applied transmits the
maximum  magnetic flux  to            across diode [err] which is a
positive pulse of secondary winding 24 prior to the voltage reach-
voltage which is also applied across the base to ing its peak value on
primary winding 22. Prior to    5    emitter junction of transistor Tr.
This positive saturation, the difference in secondary voltage is   pulse is
due to the fact that line 40 to transformer obtained as the primary voltage
continually          T is at a lower voltage than line 36. increases.
Capacitor C2 charges at a rate deter-      Thus, there is a positive signal
pulse on line 51 mined  by the capacitance value and  the
generated from secondary winding 24. resistance in gas discharge tube 12
which, for the    10  Due to the fact that diode [err] is reverse biased,
it F20T12/CW  20 watt tube above described, is          does not conduct
when line 51 is positive. The about 1100 ohms during gas discharge and
base emitter junction is forward biased and con- greater prior to
discharge.                          ducts current and limits the voltage
drop between When switch W is then opened and closed for a      lines 51
and 62 which, for ballast system  10, second time, an impulse or secondary
pulse is   15   approximates 1.0 volts. Transistor Tr then goes to produced
through primary winding 22. The             an "on" state and during the
"on" state of impulse provides for a current change on primary
transistor Tr, voltage in secondary winding 24 is winding 22 which is large
and secondary winding     induced with a potential on line 40 being
approxi- 24 generates a current sufficient in the ultimate    mately zero.
passage of current through circuit 10 to turn   20    When transformer
comes out of saturation, line transistor Tr into an "on" state. With
transistor Tr  51 becomes negative. This now forward biases turned to the
"on" state, the voltage drop across    diode D2 and reverse biases the base
emitter collector 38 to emitter 42 is extremely small and   junction of
transistor Tr. Secondary current flows capacitor C2 on line 50 is coupled
to supply line 34  through diode D2 and the voltage across [err] is through
lines 60 and transistor Tr.            25   clamped at minus 1.5 volts on
line 51 with respect Capacitor C2 has been charged positively on       to
line 62. Line 40 goes from substantially zero to line 50 and negatively on
line 70 up to this point. A  a positive level. Thus, once again, current
flows negative current is now output since capacitor C2    between lines 40
and 36 and a pulse of positive is coupled to return line 34 through line 60
and     polarity is applied to line 70 across capacitor C2. transistor Tr.
Since there is a negative output on    30   The positive polarity pulse is
applied to first line 70, filament 30 becomes a cathode. Second
filament 30 of gas discharge tube 12 and the filament 32 which is at the
potential of the return  plasma ignition is maintained. side of power
supply 14, thus becomes an anode.        It is to be understood that a
further resistor may At this time, capacitor C2 becomes the current
be placed between lines 40 and 51. With the source for gas discharge tube
12 since one end of   35   placement of such a resistor, the necessary
pulse capacitor C2 is coupled to return line 34 through   to the secondary
winding 24 will be provided by a lines 50, 60 and transistor Tr and the
opposing      single closing of switch W. Thus, with the inser- end of C2
is coupled to discharge tube 12 through   tion of a resistor between lines
40 and 51, once first filament 30, and the return path from filament
saturation has occured in transformer T, a pulse is 32 of gas discharge
tube 12 to return line 34.  40   provided for initiation of the overall
cycle of The end of capacitor C2 coupled to line 50 was     ballast system
10. charged positively and is at this time coupled to return line 34.
Negative current is applied to      Claims discharge tube 12 on line 70 and
the voltage produced is greater than the approximate 85.0   45    1. An
electronic ballast system in a gas dis- volts which for this tube 12 is the
breakdown        charge tube lighting system, the gas discharge voltage,
and there is produced the usual iight       tube having a first and a
second filament, charac- output. As is evident, the plasma within gas
terised by discharge tube 12 is effectively an electrical resis-  (a) a
first capacitor [err] connectable to one tor. The temperature of filaments
30 and 32 of gas   50   electrode of the first filament (30) of said gas
discharge tube 12 are maintained at a sufficiently   discharge tube (12),
high value to ensure emission of electrons as long    (b) a transistor
(Tr), the collector (38) of which is as the pulses of voltage are applied
from            connected to the first capacitor (C2) on the side capacitor
C2. For the 20.0 watt tube referred to    remote from said first
filament(30), above, the time constant of capacitor C2 in series   55  (c)
a transformer (T) having a primary winding with the tube 12 is about 50.0
microseconds.        (22) connected at one end (B) to the junction of
Secondary winding 24 of transformer T pro-         said transistor and said
first capacitor (C2) and vides for a differentiated signal through
capacitor  connectable at its other end (A) to a source of C3 to the base
44 of transistor Tr. Thus, a narrow   pulsed d.c., and having a secondary
winding (24) 



pulse is supplied to transistor Tr and once tran-   so   the ends of which
(C, D) are respectively con- sistor Tr is turned to the "on" state, the
current in  nected to the base (44) and the emitter (42) of said secondary
winding 24 will become substantially      transistor thereby to form a
positive feedback zero and place transistor Tr in the "off" state. The
path around the transistor (Tr), and cycle is then repetitive and capacitor
C2 again       (d) means for generating and applying a pulse charges as
previously described.               65   voltage to the second filament
(32) of said gas 5    9               EP 0181 480 B1                     10
charge tube, comprising a second capacitor         2.  Elektronisches
Vorschaltsystem   nach [err] connected in series connection between the
Anspruch 1, dadurch gekennzeichnet, daB Mittel secondary winding (24, end
D) and one electrode    (80) fur den Anschlug des zweiten Gluhfadens of
said second filament (32), the second electrode  (32) der Entladungsr5hre
(12), wenn sie an das of said second filament (32) being connected to    5
Vorschaltsystem angeschlossen ist, zu der Ruck- the emitter (42) of the
transistor (Tr) thereby    fuhrseite der Wechselstromquelle und zu dem
closing the positive feedback loop.                Emitter des Transistors
(Tr) vorgesehen sind. 2. An electronic ballast system according to claim 1,
characterised in that means (80) are      Revendications provided for
connecting the second filament (32)   10 of the discharge tube (12), when
connected to the    1. Systeme de ballast electronique dans un ballast
system to the return side of said AC power  systeme d'eclairage A lampe a
d6charge a gaz, la source and to the emitter of said transistor (Tr).
lampe A d6charge A gaz comportant un premier et un second filament,
caract6ris6 par Patentansprache                               is    (a) un
premier condensateur (C2) pouvant btre couple A une electrode du premier
filament (30) 1. Elektronisches Vorschaltsystem  in einem       de ladite
lampe a d6charge a gaz (12), Beleuchtungssystem  mit Gasentladungsr6hre,
(b) un transistor (Tr), dont le collecteur (38) est wobei die
Gasentladungsrohre einen ersten und      coupl6 au premier condensateur
(C2) sur le c6t6 einen zweiten Gluhfaden aufweist, gekennzeich-   20
6loigne dudit premier filament (30), net durch
(c) un transformateur (T) comportant un enrou- (a) eanen ersten Kondensator
(C2), welcher mit   lement primaire (22) couple a une extremit6 (B) a einer
Elektrode des ersten Gldhfadens (30) der     la jonction dudit transistor
(Tr) et dudit premier Gasentladungsr6hre (12) verbindbar ist,
condensateur (C2) et pouvant etre couple A son (b) ainen Transistor (Tr),
dessen Kollektor (38)   25   autre extr6mite (A) 3 une source de courant
mit dem ersten Kondensator (C2) auf der dem        continu pulse, et
comportant un enroulement GlOhfaden (30) abgelegenen Seite verbunden ist;
secondaire (24) dont les extr6mit6s (C, D) sont (c) eanen Transformator
MT), mit einer Primar-   respectivement coupl6es A la base (44) et A
wicklung (22), die an einem Ende (B) an die       l'metteur (42) dudit
transistor afin de former une Verbindung zwischen dem Transistor und dem
30   voie de reaction positive autour du transistor (Tr), ersten
Kondensator (C2) angeschlossen ist und an   et ihrem anderen Enda (A) mit
einer Quelle gepul-       (d) des moyens pour produire et appliquer une
ster Gleichspannung verbindbar ist, und mit einer  tension A pulsations au
second filament (32) de Sekundarwicklung (24), deren Enden (C, D) mit
ladite lampe a d6charge a gaz, comprenant un der Basis (44) bzw. mit dem
Emitter (42) des   35   second condensateur (C3) coupl6 en s6rie entre
Transistors verbunden sind und dadurch einen       l'enroulement secondaire
(24, extr6mite D) et une positiven Ruckkopplungspfad um den Transistor
electrode dudit second filament (32), la seconda (TO bilden, und
electrode dudit second filament (32) etant coupl6e (d) Mitteln zum Erzeugen
und Aufbringen ainer    A 1'6metteur (42) du transistor (Tr) de sorte A
gepulsten Spannung auf den zweiten Gluhfaden   40   farmer la boucle de
reaction positive. (32) der Gasentladungsrohre, welche einen zwei-      2.
Systeme de ballast electronique selon la ten Kondensator (C3) aufweisen,
der in Reihe       revendication 1, caracteris6 en ce qu'un moyen zwischen
die Sekundirwicklung (24, Anschlug D)     (80) est prevu pour relier le
second filament (32) und eine Elektrode des zweiten Glulhfadens (32)    de
la lampa a d6charge (12), lorsque couple au geschaltet ist, wobei die
zweite Elektrode des   45   systeme de ballast au c6t6 de retour de ladite
zweiten Glflhfadens (32) mit dem Emitter (42) des  source de courant
alternatif et A I'emetteur dudit Transistors (Tn) verbunden ist und damit
die       transistor (Tr). positive R~ckkopplungsschleife schlie~t. 50 55
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