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APPARATUS FOR AUTOMATICALLY ADJUSTING
THE . OPERATION TIME OF AN IRRADIATION
DEVICE

The invention relates to an irradiation device pro-
vided with a gas and/or vapour discharge tubc whose
operating voltage increases after ignition, which dis-
. charge tube is in series with at least a stabilising resistor
‘across two input terminals of the device, the stabilising
resistor being shunted by an auxiliary branch having a
tap. A timing circuit is provided for automatic termina-
tion of the irradiation and having a branch connected
in parallel with the discharge tube through the tap.

A known irradiation device of the kind mentioned
-above is described, for example, in Netherlands Pat.
application No. 6901328 in which a sunlamp is con-
cerned. -

" A drawback of the known irradiation device is that
irradiation cannot start until after the device is
‘switched on and the discharge tube is heated suffi-
" ciently. A further drawback is that if during irradiation
the value of the supply voltage deviates from the nomi-
_nal supply value, an irradiated person receives an in-
-correct quantity of irradiation so that the irradiation
eithér has little effect or results in an excessive dis-
colouration of the skin (too much tan).

It is known to start irradiation right after ignition of
‘a discharge tube so that the heating time of the dis-
charge tube during which the operating voltage of the
discharge tube increases to a final value also forms part
of the total irradiation period.

In the latter known case there is, however, the draw-
back that the discharge tube of one device reaches its
operating condition (i.e., the final value of the operat-
ing voltage) faster than another device, namely due to
individual differences between discharge tubes of one
and the same type. In addition the value of the supply
voltage during irradiation also has an influence on the
heating period and on the operating condition of the
discharge tube. Also in this case the irradiation quan-
tity may deviate from the desired quantity, this time
due to both supply voltage deviations and to individual
differences between discharge tubes of one and the
‘same type:

It is an object of the invention to provide an irradia-
tion device of the kind described in the preamble in
which irradiation starts right after ignition of the dis-
charge tube and in which individual differences in the
heating period of the discharge tubes and also supply
voitage variations have at most only a slight influence
“on the irradiation quantity. According to the invention
this is realised by automatically modifying the duration
“of irradiation.
~ According to the invention an irradiation device is
‘provided with a gas and/or vapor discharge tube whose
operating voltage increases after ignition. The dis-
charge tube is in series with at least a stabilising resistor
Ldcross two input terminals of the device and the stabi-
lising resistor is shunted by an auxiliary branch having
a tap. A timing circuit is provided for automatic termi-
‘nation of the irradiation in which at least a branch of
the timing circuit is connected in parallel with the dis-
charge tube through the tap. The invention is charac-
terized in that the part of the auxiliary branch located
between the discharge tube and the tap incorporates a
first diode and that the part of the auxiliary branch lo-
cated on the other side of the tap incorporates a first
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non-capacitive impedance, said branch of the timing
circuit comprising at least a second similar non-
capacitive impedance, while an integrating member as-
sociated with the timing circuit is arranged across at
least part of the second impedance. By means of said
member a command for termination of the irradiation
is- given. Means ‘are provided by which the current
through the first impedance of the auxiliary branch can
only flow in a direction corresponding to the pass direc-
tion of the first diode.

An advantage of an irradiation device according to
the invention is that not only is the heating time of the
discharge tube used for supplying the irradiation quan-
tity, but also variations in the heating time of the dis-
charge tubes and supply voltage deviations are com-
pensated for.

As ‘already noted the said disturbing influences are
compensated for by automatic modification of the irra-
diation time. The irradiation quantity obtained then
does not substantially deviate from the desired irradia-
tion quantity.

The invention is based on the recognition of the fact
to feed the timing circuit with a variable voltage which
at the commencement of irradiation (hence when the
discharge tube is heated) is substantially directly pro-
portional to the instantaneous operating voltage of the
discharge tube and in which the second part of the irra-
diation (when the discharge tube is heated up suffi-
ciently) is substantially directly proportional to the ef-
fective value of the supply voltage then present.

This split-up into two parts of the voltage feeding the
timing circuit is realised with the aid of the diode in the
auxiliary branch shunting the stabilising resistor. In
fact, when during the increase of the operating voltage
of the discharge tube the voltage across the stabilising
resistor is of course still fairly high, the latter voltage
exceeds the value (Z,/Z, + Z,) X E, in which Z, is the
value of the first impedance in the auxiliary branch and
Z, is the value of the second impedance in the timing
circuit. Z, and Z, actually constitute a potential divider
between whose ends the supply voltage (E,) is present.
At this time the first diode is conductive because the
voltage drop across the stabilizing resistor exceeds the
voltage drop across the first impedance thereby effec-
tively clamping the tap to the operating voltage of the
discharge tube.

At the commencement of irradiation a current will
flow through the first diode until the discharge tube has
such a high operating voltage that the voltage across
the stabilising resistor drops below the value (Z,/Z; +
Z,) X E,. Then the current through the first diode stops
whereby the timing circuit is no longer influenced by
the discharged tube operating voltage.

All this means that a voltage is present across the sec-
ond impedance of the timing circuit at the commence-
ment of irradiation, which voltage is equally large as —
ard then also increases equally with — the operating
voltage of the discharge tube, while later on — during
the second part of the irradiation — a voltage (Z,/Z, +
Z,) X E, is prescnt across the second impedance of the
timing circuit, which voltage is of course determined by
the supply voltage and not any longer by the voltage
across the discharge tube.

In view of the foregoing it is apparent that the inte-
grating member of the timing circuit gives an earlier
termination command when the discharge tube is
heated at a faster rate and/or when the supply voltage
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has a higher value: i his then leads to.a shorter irradia-
tion duration and hence to the desired irradiation quan-
tity.

The step to ensure-that the current through the first
impedance in the auxiliary branch can only flow in a
direction: corresponding to the pass  direction: of the
first diode may be taken for example by designing the
device according to the. invention for connection to:a
direct voltage supply ‘and this with a correct polarity of
the terminals.

In a preferred embodiment of an irradiation device
according to the invention intended for connection to
an alternating voltage supply. the means by which: the
current through the first impedance in the -auxiliary
branch can only flow in a direction: corresponding to
the pass direction of the first diode consists of a second
diode arranged between the second.impedance and the
tap, the pass directions of the two diodes being directed
either towards the tap or away from the tap.

An-advantage -of this 'embodiment is that the device
can also be operated on an alternating voltage supply
without this having a disturbing influence on the inte-
grating member of the timing circuit.

The first impedance and the second .impedance of a
device according to the invention may be formed asin-
ductors.

In a further-preferred embodiment of an irradiation
device according to the invention the first.impedance
and the second impedance are formed as resistors,

An advantage of this preferred embodiment is that it
is relatively cheap.

The integrating member of -the irradiation  device
may. consist of, for example, a motor which opens a
contact when it has made a number of revolutions so
that a4 main contact in-the current circuit through the
discharge tube is likewise opened. This leads to a termi-
nation of the irradiation.

In a further preferred embodiment of ‘an irradiation
device according to the invention the integrating mem-
ber.consists of a series arrangement of a first capacitor
and .a first variable resistor in which the capacitor is

coupled to an auxiliary device associated with the tim-

ing circuit and in which the-irradiation is automatically
terminated in that a switch in the series arrangement of
at least the discharge tube and the stabilising resistor is
opened through the auxiliary device when a given
threshold voltage of the first capacitor is reached.

An advantage of this preferred. embodiment is that no
moving parts néed be present in the control members.
A further advantage of this device is that a different ir-
radiation time can be adjusted in a simple manner by
variation of the value of the variable resistor.

In a further preferred embodiment of an irradiation
device according to the invention the first variable re-
sistor is formed as a first potentiometer and the second
impedance is- formed as a second: potentiometer: in
which the wipers-on the two potentiometers are electri-
cally.interconnected.

An advantage of the latter embodiment is that the ir-
radiation time increasing from day to day can be ad-
justed with one, the so-called first, potentiometer while
a correction adapted to the sensitivity of the skin of the
person to be irradiated can be realized with the second
potentiometer.

The auxiliary device which is coupled to the first.ca-
pacitor may be formed in various ways, for example, it
may ‘be provided w1th a breakdown diode,
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Infa further advantageous embodiment -of a device
according to the Invention the auxiliary device consists
of ‘a. parallel arrangement: of .a second capacitor; a
branch comprising an energising winding of .a relay and
an output switching circuit of an amplifier device. This
parallel arrangement is connected in series with a first
current-imiting member and a third diode ‘across the
input terminals-of the device. The contact of the relay
is constituted by the switch in series with the dlschdrge
tube:

An advantage of this preferred embodiment is that-a
simple but:very reliable auxiliary apparatus for: termi-
nation of the irradiation may be achieved.

Prior-to the commencement of a subsequent irradia-
tion the first capacitor of the timing ¢ircuit-must be dis-
charged again. This may. be effected, for example, by
a-separate switch which:is arranged through a resistor
acrossthe capacitor and-in which closing-of said switch:
causes this: capacitor. to- discharge. Subsequently this
switch must be opened: again.

In 4 further preferred embodiment of an irradiation
device according to the invention a circuit is closed in:
a position .of ‘the: main switch in the scries connection
of . the discharge tube and. the. stabilising resistor, in
which position the said series connection is interrupted,
and this circuit is constituted by the first.capacitor, the.
said switch anda second ‘current-limiting member.

An advantage of the latter preferred embodiment is
that. 'when the main switch is opened the capacitor
across the second current-limiting element is immedi-:
ately discharged so: that soon_ thereafter a subsequent
person can be irradiated.

The invention will be further described with refer-
ence to-the accompanying drawing in. which:

FIG. 1 shows an electrical circuit diagram of a device
according to the invention, and

-FIG. 2 shows a graph indicating inter alia the voltage
across the timing circuit of the device of FIG. 1 plotted
against time.

In FIG. 1, input terminals 1 and 2 of the device ac-
cording to the invention are intended to be connected
to. an-alternating voltage supply of approximately 220
V,'50.Hz. The terminals I and 2 are connected by a se-
ries-arrangement consisting of a stabilizing resistor 3, a
discharge tube 4 Wwhich is capable of emitting ultravio-
let radiation (a sunlamp) and a main switch 5. A con-
nection point between the stabilising resistor 3 and the
discharge tube 4 is connected through a first diode 6 to’
a.resistor 7. The series arrangement of the diode 6 and
the resistor 7 constitutes a shunt for the stabilising re-
sistor 3.'A diode 9 is also connected t0.a tap 8 located
between the diode 6 and the resistor 7. The pass direc-
tions of the two diodes 6 and 9 face the tap 8. Two po-
tentiometers are connected to the anode side of the
diode 9. The first potentiometer includes. the resistors
10 to 17 The potentiometer connected in- parallel
therewith includes the resistors 18 to 21. A first capaci-
tor 22 is also included in series with the resistors 10 to

"17. The capacitor 22 and the resistor 21 are connected

to a connection lcading to the supply terminal 2."A
wiper 23 on the first potentiometer is electrically inter-
connected to a second wiper 24 of the second potenti-
ometer. The second potentiometer is also shunted by a
subsequent capacitor “denoted by the reference nu-
meral 25. A connection point between the resistor 17
and the capacitor 22 is connected through an auxiliary
resistor 26-to a further contact 27 of the switch 5. Like-
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wise a connection point between the resistor 17 of the
first potentiometer and the. capacitor 22 is connected
to an amplifier device denoted by the reference nu-
meral 28. It is an amplifier provided with a MOS tran-
sistor. This amplifier 28 forms part of an auxiliary de-
vice also including a capacitor 29 and an energising
winding 30 of a relay. The contact operated by the
relay 30 is the switch 5. An output switching circuit of
the amplificr device 28 is connected in parallel with the
capacitor 29 and with a series arrangement of the wind-
ing 30 and a further resistor 31. This parallel arrange-
ment is connected in serics with a resistor 32 and a
diode 33 betwecn the terminals 2 and 1 of the device.

The operation of this device is as follows: The wiper
24 on the second potentiometer is firstly adjusted to a
position which corresponds to the sensitivity of the skin
of the person to be irradiated. This wiper is placed in
the vicinity of the resistor 18 when the person’s skin is
very sensitive to irradiation and in the vicinity of the re-
sistor 21 when the skin is very insensitive. On the first
day of irradiation the wiper 23 on the first potentiom-
eter is placed near the resistor 17. In this situation the
switch § is manually brought to the position at which
the main current circuit is closed by the discharge tube
4. Subsequently this discharge tube 4 is ignited and
conveys current through the stabilising resistor 3 and
on the other hand a current starts to flow through the
winding 30 and the resistors 31, 32 and the diode 33 so
that the switch § is maintained in the position then oc-
cupied. This is the instant of commencement of irradia-
tion of the person. In this situation the discharge tube
is first heated so that its operating voltage becomes
higher and higher. The person to be irradiated then al-
ready recceives ultraviolet radiation. In the situation
then considered, the voltage across the stabilising resis-
tor 3 is relatively high and.is higher than is determined
by the product of the supply voltage and the ratio of the
resistor 7 relative to the resistor 7 added to the resis-

tance of the complete second potentiometer. This

means that a current starts to flow through the diode 6
during alternate half cycles of the alternating supply
voltage when the terminal 2 is positive relative to termi-
nal 1. The capacitor 22 then starts to charge to the rela-
tively low voltage between the points 2 and 8. The rate
of charging is of course also determined by the resistors
of the two potentiometers connected in series with this
capacitor. After the discharge tube 4 has operated for
some time its operating voltage increases so that at a
given instant the voltage across the resistor 7 is only de-
termined mainly by the voltage division across the sec-
ond potentiometer. Then the current through the diode
6 stops and the voltage between the points 8 and 2 be-
comes a substantially constant fraction of the supply
voltage. The capacitor 22 is then charged with the aid
of this further voltage 8, 2. When at a given instant the
negative threshold voltage of the amplifier device 28 is
reached, the transistor in this device becomes conduct-
‘ing so that the relay winding 30 is short-circuited and
thus can no.longer retain the contact S in the given po-
_sition. This contact is then opened and occupices the po-
-sition at which the connection with contact 27 is estab-
lished. This means on the one hand that the discharge
tube is extinguished and on the other hand that the ca-
pacitor 22 is discharged again through the circuit 22,
26.27,5. When the same person wants to be irradiated
the next day again for which, as is known, a large irradi-
ation quantity is generally to be used, he adjusts the
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wiper on the first potentiometer, i.e., the wiper 23, to
a higher position, hence in the direction of the resistor
11 so that he will receive a larger irradiation quantity.
When a subsequent person whose skin sensitivity is dif-
ferent uses the irradiation device the wiper on the sec-
ond potentiometer, i.e., the wiper 24, will have to be
adjusted to a different position so that the second per-
son receives the correct irradiation quantity for his
skin.

If for some reason or other the discharge tube 4
would relatively quickly reach its operating condition,
the voltage between the points 2 and 8 would only be
proportionally determined for a short time by the dis-
charge tube and then be taken over by the supply volt-
age. This means. that the capacitor 22 is then already
soon fed through a relatively high voltage so that this
capacitor reaches the threshold voltage at an earlier
point of time and hence will sooner give a command to
switch off the switch 5. This is correct because a dis-
charge tube which is rapidly heated means that the irra-
diation duration must be short to maintain a constant
irradiation quantity. Also a high supply voltage leads to
a short irradiation time because a high supply voltage
also means that the voltage between the points 2 and
8 is relatively high.

Conversely a slightly longer irradiation time is ob-
tained for a slowly heating discharge tube 4 and for rel-
atively low supply voltages with a device as described
in FIG. 1 so that the irradiation quantity remains sub-
stantially constant assuming that the situations are con-
sidered for fixed positions of the wipers 23 ‘and 24.

FIG. 2 is a graphic representation. The voltage inter
alia between the points 8 and 2 of the device of FIG.
1-is plotted on the vertical axis in the graph, the solid
line representing this voltage as a function of time. Ini-
tially, that is to say, shortly after ignition of the dis-
charge tube the voltage between the points 2 and 8 is
of course equal to the voltage E, across the discharge
tube until the voltage across the discharge tube has
reached a value E,,= 1/c. E, which is equal to fraction
of the supply voltage E,. This fraction, as already de-
scribed hereinbefore, is determined by the potential di-
vider of the resistor 7 and of the second potentiometer.
The situation of the combination of a quickly heating
discharge tube and a high supply voltage is respre-
sented by a broken line in FIG. 2. This case is denoted
in FIG. 2 with indices. It can be seen that the voltage
across the points 2 and 8 has become much higher
within a short time so that the capacitor 22 is also
charged at a faster rate and hence sooner terminates
the irradiation.

In one embodiment the nominal wattage of the dis-
charge tube was 190 Watts. The resistive value of the
stabilising resistor 3 was approximately 76 Ohms. The
resistor 7 had a value of approximately 840 kOhms.
The resistor 10 had a value of approximately 22
MOhms. The value of the resistor 11 was approxi-
mately 10 MOhms. The value of the resistor 12 was ap-
proximately 10 MOhms. The resistor 13 likewise had a
value of approximately 10 MOhms. The resistor 14 had
a value of approximately 8.2 MOhms. The resistor 15
had a value of approximately 8.2 MOhms and the resis-
tors 16 and 17 had values of approximately 5.6 MOhms
and 8.2 MOhms, respectively. The values of the resis-
tors 18 to 21 were 620 kOhms, 39 kOhms, 27 kOhms,
150 kOhms, respectively. The discharge resistor 26 had
a value of approximately 10 kOhms. The capacitor 22
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had a capacitance oi approximately 3.3 pF. 1lic capac-
itor 29 had a capacitance of approximately 47 - uF. The
capacitor 25 had a capacitance of approximately 0.33
uF. Due to. its low capacitance this capacitor 25 was
very quickly charged after closing the switch 5. This ca-
pacitor has only a correcting. function. 1t is achicved
therewith that also during the half cycles when the ter-
minal 1 is positive relative to the terminal 2 the voltage
across the two potentiometers maintains a given.value

in case of a constant polarity. This is:advantageous. for.

controlling the device 28.

In one embodiment a radiation quantity (for example
expressed in Finsen minutes) was measured and. was
fixed at 100 at a nominal supply voltage of 220 Volt
and a normally heating discharge tube. The table I de-
notes the measured quantity for:the device according
to the invention (expressed’in percent of: the nominal
case referred to in the previous sentence) at other sup-
ply. voltages namely at a 10% supply voltage increase
(242 Volt) and at a 10% supply voltage decrease (198
Volt) as well as for slowly and quickly heating dis-
charge tubes. These numbers. are followed by corre-
sponding values between brackets which were found.in
a device not according to the invention with a constant
first-day irradiation time: The normal case is also fixed
at 100. Table I shows that the irradiation quantity in a
device according to the invention is maintained consid-
erably more constant. Table II:shows similar data as
those in Table I. For Table II there applies, however,
that this relates to a larger irradiation quantity, that is

Q-
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first non-capacitive impedance-is-present in the part of
the auxiliary branch located on the other side -of the

" tap; said brancli of the timing ¢ircuit including at least
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to sdy, & quantity- corresponding approximately to:the .

irradiation on the last day of a course of treatment. This
Table shows that in a device according to the invention
the quantity can be maintained constant in a very satis-
factory manner which quantity may deviate only a few
per cent from that of the desired quantity. This is con-
siderably better than for a case not according to the in-
véntion whose numbers dre listed in brackets.

a second similar noncapacitive impedance, an integrat-
ing member of the timing circuit being arranged across
at least part of the second impedance for deriving a
command signal for termination of the discharge tube
irradiation, and means for limiting the direction of cur-
rent flow through the first impedance .of the auxiliary”
branch to a direction corresponding to the pass direc-
tion of the first diode. ' _

2.: An irradiation “device -as claimed in claim 1,
wherein said -input terminals -arc adapted- for connec-
tion to an alt¢rnating voltage supply and said means for
limiting the direction of current flow through the first
impedance in the auxiliary branch comprises a second
diode arranged between the second impedance and the
tap, the pass directions of the two diodes being in the
same direction as viewed from the tap:

3. An'irradiation device as claimed in claim I further
comprising: a switch in series with the: discharge tube
and the stabilizing resistor and wherein the intcgrating
member includes a series arrangement of a first capaci-
tor and a first variable resistor with said capacitor cou-
pled to an auxiliary device associated with the timing
circuit, the auxiliary device being operative-in response
to a given threshold voltage on the first capacitor to op-
erate said switch-and automatically terminate the oper- "
ation’ of the discharge tube:

4. An irradiation device as claimed in claim 3, .char-
acterized in that the first variable resistor comprisesa
first- potentiometer -and - the second impedance com:
prises a second potentiometer ‘with the wipers on the
two potentiometers electrically interconnected.

5.'An irradiation device as claimed- in claim 3,:char-
acterized in that the auxiliary device associated with
the timing circuit comprises a parallel arrangement of

TABLE 1
Supply voltage Heating discharge tube
- inivoits Rapid Normal Slow
242 . 113 (170) 103.¢130) 93.(90) first day
226 110140y 100:(T00) 90:(60) of‘irra-
198 106 .(100) 96 (60) 86 (20) diation,
TABLETI
Supply voltage Heating discharge tube
involts . Rapid Normal Slow
242 104 (135) 1015 (125) 99 (115) last.day
220 103.5 (110) 100 (100) 97.5(90) of irra-
198 102.5 (85) 100 (75 97.5(65) = diation

What is claimed is:

1. An irradiation device comprising a pair of input
terminals, an electric discharge-tube whose operating
voltage increases after ignition, means connecting the
discharge tube in series with a stabilising resistor across
said input terminals of the device, means for shunting
the stabilising resistor by an auxiliary branch compris-
ing a first diode and a first non-capacitive impedance
and having a tap, a timing circuit for automatic termi-
nation ‘of the  tube  irradiation, means connecting a
branch of the timing circuit in paraliel with the dis-
charge tube through:the tap, characterized in that said
first diode is present in the part-of the auxiliary branch
located between the discharge tube and the tap and'the

60

a second’ capacitor, an energising winding of a relay .
and a switching amplifier, mcans connecting said paral-:
lel. arrangement in series with a first current-limiting.
member and a third diode across the input terminals of
the device, the contact of the relay being constituted by
the switch in series with the discharge tube..

6. A circuit for operating an electric discharge tube
comprising a pair. of input terminals for coupling a
source of supply voltage to the circuit; a ballast impe-
dance  connected in - series -with the- discharge - tube -
across the input términals, @ unidirectional switching
device; a timing circuit for controlling the operation of -
the discharge tube (.()mprlsmg first and second .impe-
dancé elements and an integrating member connected
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to the input terminals with a tap point between said first -

and second impedance elements connected to said dis-
charge tube via said switching device so that a branch
of the timing circuit including the second impedance
element and the integrating member are arranged in
parallel with the discharge tube, means for limiting the
direction of current flow through said first impedance
element in the pass direction of said unidirectional
switching device, and means responsive to the voltage
derived across the integrating member for terminating
the operation of the discharge tube.

7. A circuit as claimed in claim 6 wherein said first
and second impedance elements comprise resistors
with said first impedance element and said switching
device forming an auxiliary branch in parallel with the
ballast impedance.

8. A circuit as claimed in claim 6 wherein said inte-
grating member includes a capacitor and said tube op-
eration terminating means comprises a switch having
first and second positions, said first position of the
-switch being in series with the discharge tubc and the
ballast impedance across the input terminals to com-
plete the current path from the input terminals to the
discharge tube and said second position interrupting
said current path while completing a closed loop circuit
for the capacitor that includes a current-limiting impe-
dance thereby to discharge the capacitor when the dis-
charge tube operation is terminated.

9, A circuit as claimed in claim 6 wherein said switch-
ing device comprises a first diode and said means for
limiting the direction of current flow comprises a sec-
ond diode serially connected between said first and sec-
ond impedance elements.

10. A circuit as claimed in claim 6 wherein said dis-
charge tube is of the type that exhibits an increase in
operating voltage for a period of time after ignition,
said ballast impedance and said first and second impe-
dance elements being chosen to provide a circuit volt-
age distribution such that the switching device initially
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10
couples the discharge tube operating voltage to the tim-
ing circuit upon ignition of the tube and subsequently
decouples said tube operating voltage therefrom when
the tube reaches a voltage level approximating its nom-
inal operating value.

11. A circuit as claimed in claim 10 whercin said
means for terminating the tube operation comprises, a
capacitor, a relay winding and a controlled switching
device connected in parallel, said relay :winding con-
trolling the operation of a contact in series with the dis-
charge tube, and means connecting said parallel ar-
rangement in series with a third impedance element
and -a diode across the input terminals.

12. A circuit as claimed in claim 10 wherein said sec-
ond impedance element comprises a variable resistor
and said integrating member comprises a capacitor,
said first impedance element, said variable resistor and
said capacitor being serially connected across the input
terminals in the order named.

13. A circuit as'claimed in claim 12 wherein the tim-
ing circuit includes a second variable resistor in series
with the capacitor and the first impedance element,
said first and second variable resistors having wiper
arms electrically interconnected.

14. A circuit. as claimed in claim 10 wherein said
switching device comprises a first diode, a second di-
ode, and means connecting said first impedance ele-
ment, said second diode, said second impedance ele-
ment and said. integrating member in series circuit
across the input terminals such that the first impedance
element and the first diode form a serics ci‘rcui‘pin shunt
with the ballast impedance and the second diode, the
second impedance element and the integrating member
form a series circuit shunting the dischiirge tube with
said first and second diodes oppositely poled .in the
closed loop circuit formed by the discharge tube, the
diodes, the second impedance element and the inte-

grating member.
* Ed * * *



