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source terminal 6 is supplied to the lamp 19. Therefore, the lamp 19 is
turned ON, and a current This invention relates to circuits for detecting a
flows through the relay drive coil 24 causing the decrease In the voltage
of a DC source, such as a  relay 27 to keep itself pulled in. battery.
6       In this condition, if the DC voltage Vcc from the Figure 1 shows a
circuit for energizing metal  DC voltage source decreases to the
predetermined, halide lamp such as used with a camera. A DC      minimum
acceptable value, a low-level voltage will voltage Vcc is supplied across
voltage source ter-  be developed at the output terminal 25b of the minals
6 and 6'. The DC voltage source might      voltage detecting circuit 25,
whereby the switching comprise a secondary battery of the camera, such  10
transistor 26 is turned OFF and the current flowing as a nickel-cadium
battery or the like. The DC   through the relay drive coil 24 is
interrupted. Thus, voltage Vcc is consumed by the lamp, so that the  the
movable contact 27b of the relay 27 will return fluctuation in voltage at
the terminal 6 is relatively  to the break contact 27c and the relay 27
will be large.                                           turned OFF. If the
relay 27 is released from the The voltage across the terminals 6 and 6' is
15  pulled in state, the power to the lamp 19 is inter- supplied through a
power switch 21 to a fixed    rupted, which is the same as the power switch
21 contact 22a of a switch 22 and to a closed or make  being turned OFF.
contact 27a of a relay 27. A movable contact 22b     With this arrangement,
the lamp 19 must be of the switch 22 is electrically connected to a
turned ON and OFF by use of manual switch 22, movable contact 27b of the
relay 27, to one end of  20  and the voltage detecting circuit 25 for
detecting a relay drive coil 24, to the cathode of a reverse  whether the
voltage of the DC voltage source has current blocking diode 23, and to an
input terminal  fallen below a predetermined value must be formed 25a of an
integrated circuit (IC) that operates as a  of an integrated circuit, which
results in an expen- voltage detecting circuit 25. The voltage detecting
sive control circuit. Furthermore, the relay 27 must circuit 25 supplies a
high-level signal at an output  25  be controlled, which results in a
control circuit that terminal 25b thereof when the DC voltage Vcc
consumes more power than is desirable. applied to the input terminal 25a is
higher than a   According to the present invention there is predetermined
voltage level, and supplies a low   provided a circuit for detecting a
decrease in the level signal at the output terminal 25b when the DC
voltage level of a DC voltage source supplying voltage Vcc is lower than
the predetermined volt-  30  current to a load and receiving a load control
age level.                                        signal, the circuit
comprising: The output terminal 25b of the voltage detect-  a first
transistor of a first polarity having said con- ing circuit 25 is connected
to the base of a switch-  trol signal supplied to the base thereof, the
collec- ing transistor 26, whose collector is connected to  tor of said
first transistor being connected to one the anode of the diode 23 and to
the other end of  35  terminal of said DC voltage source, the emitter of
the relay drive coil 24. The emitter of the transistor  said first
transistor being connected through a ca- 26 is earthed, and the movable
contact 27b of the  pacitor to the base of a second transistor of said
relay 27 is connected to one side of a metal halide  first polarity, the
base of said second transistor lamp 19 that comprises the load in the
circuit. The  being connected through a first resistor to the other other
contact 27c of the relay 27 is the open or  40  terminal of said DC voltage
source, the collector of break contact.
said second transistor being connected to the base In operation, if the
lamp 19 is to be turned ON  of a third transistor of a second polarity, the
emitter the power switch 21 is closed and the switch 22 Is  of said third
transistor being connected to said one manually depressed to the closed
state. The switch  terminal of said DC voltage source, the collector of 22
is ON or closed only so long as it remains  45  said third transistor being
connected through a manually depressed. At that time, the magnitude of
series circuit of a second resistor and a reference the DC voltage Vcc
supplied from the DC voltage   voltage device to said other terminal of
said DC source to the input terminal 25a of the voltage   voltage source, a
junction between said second detecting circuit 25 is detected. If the
detected  resistor and said reference voltage device being voltage falls
within a predetermined voltage range,  50  connected to the base of a
fourth transistor of said the voltage detecting circuit 25 generates a
high-  first polarity, the collector of said fourth transistor level
voltage at the output terminal 25b, thereby  being connected through a
third resistor to the biasing the base of the switching transistor 26 so
collector of said third transistor, the collector of that it is turned ON.
Thus, the relay drive coil 24 is  said fourth transistor being connected
through a excited by the DC voltage Vcc and the movable  65  fourth
resistor to the base of said second transistor, contact 27b resting on the
break contact 27c is  the emitters of said second and fourth transistors
moved into contact with the make contact 27a,     being coupled together,
and a junction there- whereby the DC voltage Vcc from the voltage
between being connected through a fifth resistor to 
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terminal of said DC voltage source;     that the lamp is properly turned ON
and OFF. More wherein the supply of current to said load is con-
particulary, the control circuit is used to control an trolled by said
third transistor, said third transistor  illumination lamp or the like that
is attached, for being turned ON or OFF by the control signal, and
example, to a small-size video camera driven by a said third transistor
being turned OFF when a volt-   5   secondary battery. age between said two
terminals of said DC voltage     Referring to Figure 2, a microcomputer
com- source becomes lower than a predetermined volt-    prises a control
apparatus for the camera, and this age determined by said reference voltage
device.   microcomputer is more aptly referred to as a cen- According to
the present invention there is also  tral processing unit (CPU) 1. A
control signal from provided a circuit for detecting the discharge level
10  the CPU 1 is supplied through a resistor 2 to the of a battery, wherein
a control signal is supplied to  bases of npn and pnp transistors 4 and 5,
respec- the base of a first transistor whose collector is  tively. A
junction between the base of the pnp connected to one electrode of a DC
voltage source  transistor 5 and the resistor 2 is earthed via a and whose
emitter is connected through a capaci-   resistor 3. The collector of the
npn transistor 4 is tor to the base of a second transistor of the same   15
connected to a voltage source terminal 6 to which polarity. The base of the
second transistor is con-  a DC voltage Vcc is applied, with a terminal 6'
nected through a first resistor to the other electrode  being connected to
the other side of the DC volt- of the DC voltage source, and the collector
of the  age source. second transistor is connected to the base of a
The emitter of the npn transistor 4 and the third transistor of opposite
polarity, whose emitter  20  emitter of the pnp transistor 5 are coupled
to- is also connected to one electrode of the DC       gether, and the
collector of the pnp transistor 5 is voltage source. The collector of the
third transistor  earthed. The junction of the emitter of the npn is
connected through a series circuit of a second  transistor 4 and the
emitter of the pnp transistor 5 resistor and a reference voltage source to
the other  is connected to the base of an npn transistor 10 via electrode
of the DC voltage source. A junction   25   a series circuit comprising a
resistor 7 and a ca- between the second resistor and the reference
pacitor 8. The collector of the npn transistor 10 is voltage source is
connected to the base of a fourth  connected to the base of a pnp
transistor 11, and transistor of the same polarity as the first and   the
emitter of the npn transistor 10 is coupled to second transistors, and the
collector of the fourth  the emitter of an npn transistor 15. The junction
transistor is connected through a third resistor to  30  between the
emitters of the npn transistors 10 and the collector of the third
transistor. The collector of  15 is earthed via a resistor 13. The emitter
of the the fourth transistor is also connected through a  pnp transistor 11
is connected to the voltage fourth resistor to the base of the second
transistor.  source terminal 6, to which the DC voltage Vcc is The emitters
of the second and fourth transistors  applied. The collector of the pnp
transistor 11 is are coupled together, and a junction therebetween   35
connected through a resistor 18 to the base of an is connected through a
fifth resistor to the other  npn transistor 20. The collector of the npn
transis- electrode of the DC voltage source In this circuit,  tor 15 is
connected through a resistor 14 to the the supply of current to a load is
controlled by the  collector of the pnp transistor 11 and through a third
transistor, which is turned ON or OFF by a   resistor 12 to the base of the
npn transistor 10. The control signal supplied to its control signal input
40  base of the npn transistor 10 is earthed via a terminal. The third
transistor is turned OFF when a  resistor 9. The base of the npn transistor
15 is voltage across the two electrodes of the DC voltage  connected
through a resistor 16 to the collector of source becomes lower than a
predetermined ac-      the pnp transistor 11 and through a Zener diode 17
ceptable voltage, which is determined by the refer-  to earth. The Zener
voltage of the Zener diode 17 ence voltage source.
45  comprises the reference voltage that is selected to The invention will
now be described by way of  be such that when the DC voltage Vcc at the
example with reference to the accompanying draw-   voltage source terminal
6 is lower than a predeter- ings, throughout which like parts are referred
to by  mined voltage, the transistor 15 is turned ON. The like references,
and in which:                     collector of the npn transistor 20 is
connected to Figure 1 is a schematic diagram showing an   50  one terminal
of a metal halide lamp 19 and the example of a previously proposed control
circuit  other terminal of the lamp 19 is connected to the for a load; and
voltage source terminal 6. The emitter of the npn Figures 2 and 3 are
schematic diagrams of first  transistor 20 is earthed. and second
embodiments of a circuit for detect-    In operation of the control circuit
of Figure 2, 



ing the discharge level of a battery, and accord-  55  when an operation
signal consisting of a positive ing to the present invention.
polarity pulse from the CPU 1 is supplied through In the embodiment of
Figure 2, the control     the resistor 2, the base of the npn transistor 4
is circuit is used to control a metal halide lamp so  biased so that the DC
voltage Vcc is applied from 3    5                 EP0417933B1
6 the voltage source terminal 6 through the resistor 7  the npn transistor
10 is immediately turned OFF. and the capacitor 8 to the base of the npn
transis-  Consequently, the pnp transistor 11 is also turned tor 10.
Therefore, a voltage V[err] at the base of the  OFF and the npn transistor
20 is turned OFF, npn transistor 10 goes to a higher level and the  thereby
inhibiting the supply of the voltage Vcc to npn transistor 10 is turned ON.
The collector volt-   5   the lamp 19. age of the npn transistor 10 makes
the base volt-     In this circuit arrangement, the npn transistor 5 age of
the pnp transistor 11 lower in level than   might be thought of as a
switching transistor that before the transistor 10 was turned ON, and the
discharges voltages accumulated in the capacitor 8 pnp transistor 11 is
then also turned ON. As a     when the DC voltage Vcc of the voltage source
result, a self-holding circuit is formed by a loop of  10  terminal 6 is
disconnected or when the operation the emitter and collector of the pnp
transistor 11,  signal in the form of a negative polarity pulse is the
resistor 14, the resistor 12 and the base of the  supplied from the CPU 1.
npn transistor 10, whereby the ON-state of the npn    Thus, in this
embodiment, the lamp 19 can be transistor 10 is maintained. Accordingly,
the ON-  turned ON and OFF by a very low power pulse state of the pnp
transistor 11 is maintained so that  15  signal from the CPU 1 and a
voltage drop of the the DC voltage Vcc at the voltage source terminal  DC
voltage Vcc supplied at the voltage source 6 is supplied through the pnp
transistor 11 and the  terminal 6 can be detected, thereby quickly inter-
base resistor 18 to the base of the npn transistor  rupting the supply of
the voltage to the lamp 19 20, whereby the npn transistor 20 is turned ON.
forming the load without requiring a relay. The transistors 4 and 5 act as
a buffer circuit.  20  In the embodiment of Figure 3, the metal ha-
Therefore, the DC voltage Vcc from the voltage  lide lamp 19 is again
provided as the load but is source terminal 6 is supplied to the lamp 19
via a  directly driven without the additional transistor pro- loop formed
of the lamp 19, the collector and      vided in the embodiment of Figure 2.
emitter of the npn transistor 20, the earth return,   In Figure 3, the pnp
transistor (11) that was and the DC voltage source, in that order, whereby
25  provided in the embodiment of Figure 2 is replaced the lamp 19 is
turned ON. In this state, a base    by two transistors 11a and 11b, which
are Dar- voltage VB2 of the npn transistor 15 is smaller than
lington-connected. The emitter of the transistor 11 a the base voltage
V[err] of the npn transistor 10, such  is connected to the voltage source
terminal 6, and that an inequality of V[err] > V[err] is established, and
the collector of the transistor 11a and the collector the result is that
the circuit is in a stable condition.   30  of the transistor 1 lb are
connected together to one When an operation signal comprising a nega-
terminal of the lamp 19. The other terminal of the tive polarity pulse from
the CPU 1 is supplied     lamp 19 is earthed, as is the other terminal 6 to
through the resistor 2 as a control signal, the npn  which the DC voltage
source is connected. The transistor 10 is turned OFF via npn and the pnp
emitter of the transistor 11b is connected to the transistors 4 and 5
forming the buffer circuit, so   35  base of the transistor 1la, and the
base of the that the pnp transistor 11 is also turned OFF. This  transistor
11b is connected to the collector of the results in the npn transistor 20
being turned OFF to  npn transistor 10, in Darlington configuration. The
prevent the voltage Vcc of the voltage source ter-  remaining circuit
elements in the embodiment of minal 6 from being supplied to the lamp 19,
thus   Figure 3 are the same as these of Figure 2. the load is blocked from
its voltage source.  40      In this second embodiment of Figure 3, when
When the DC voltage Vcc from  a voltage        the npn transistor 10 is
turned ON, the Darlington- source, such as the secondary battery or the
like,  connected transistors 11a and 11b are turned ON, as applied to the
voltage source terminal 6 be-    whereby the DC voltage Vcc applied to the
voltage comes lower than the predetermined voltage level   source terminal
6 is directly supplied to the load, because of the discharge of the
battery, the base   46  that is, to the lamp 19. Therefore, the ON and OFF
potential or voltage V[err] of the npn transistor 15, as  state of the load
circuit can be directly controlled determined by the Zener diode 17,
becomes larger   by a low-power control signal, such as might be than the
base potential or voltage V[err] resulting in  provided by a microcomputer
or the CPU 1. V[err] < V[err]. This has the effect that the npn transis-
Although a metal halide lamp is shown as the tor 10 is turned OFF, while
the voltage of the npn   so  load in the above embodiments, it can be
replaced 



transistor 15 is maintained as the potential of the  with other loads, such
as a resistor, a motor, or the reference voltage source 17 and the npn
transistor  like. 15 is turned ON.
With embodiments of the present invention for More specifically, the base
voltage of the npn  detecting an excessive discharge of a battery, and
transistor 10 is applied through the resistor 12 to  55  an attendant
decrease in voltage, the load is not the collector of the npn transistor 15
so that, when  controlled by the operation of a relay and the load V[err] =
V[err], the base potential V[err] of the npn       can be controlled solely
by a low-power control transistor 10 is lowered with increasing speed and
signal from a CPU or the like. Moreover, a detect- 4    7
EP 0 417 933 B1                      8 ing circuit based on an expensive IC
is not required     (17) to detect a drop in the DC voltage level, and
fluctuations of such DC voltage can be automati-      3. A circuit
according to claim  1 as claim  2 cally detected by a relatively simple
circuit.           wherein said load (19) is a metal halide lamp 5
(19). Claims 4. A circuit according to claim 1, claim 2 or claim 1. A
circuit for detecting a decrease in the volt-       3 wherein said third
transistor is a transistor age level of a DC voltage source supplying
(11 b) or a Darlington-connected pair of transis- current to a load (19)
and receiving a load   10     tors (11 a, 11 b) and in which the emitter of
said control signal, characterized in that the circuit     third transistor
(11 b) is connected to said one comprises:
terminal (6) of said DC voltage source through a first transistor (4) of a
first polarity having     a base-emitter path of a sixth transistor (1la)
said control signal supplied to the base there-      forming the other
transistor of said Darlington- of, the collector of said first transistor
(4) being   15  connected pair. connected to one terminal (6) of said DC
volt- age source, the emitter of said first transistor  5. A circuit
according to any one of the preceding (4) being connected through a
capacitor (8) to       claims wherein a seventh transistor (5) whose the
base of a second transistor (10) of said first    collector is earthed and
whose base is sup- polarity, the base of said second transistor (10)   20
plied with said control signal is connected at being connected through a
first resistor (9) to      its emitter to the emitter of said first
transistor the other terminal (6') of said DC voltage            (4),
thereby selectively to discharge said ca- source, the collector of said
second transistor       pacitor (8). (10) being connected to the base of a
third transistor (11) of a second polarity, the emitter   25
PatentansprUche of said third transistor (11) being connected to said one
terminal (6) of said DC voltage          1. Schaltung zur Ermittlung einer
Abnahme des source, the collector of said third transistor (11)
Spannungspegels einer Gleichspannungsquel- being connected through a series
circuit of a         le, die Strom zu elner Last (19) liefert und ein
second resistor (16) and a reference voltage   30     Laststeuersignal
empfangt, device (17) to said other terminal (6') of said       dadurch
gekennzelchnet, daB die Schaltung DC voltage source, a junction between
said           aufweist: second resistor (16) and said reference voltage
eanen ersten Transistor (4) einer ersten Polari- device (17) being
connected to the base of a         tat, an dessen Basis das Steuersignal
geliefert fourth transistor (15) of said first polarity, the   35  wird,
wobei der Kollektor des ersten Transi- collector of said fourth transistor
(15) being        stors (4) mit einem AnschluB (6) der Gleich- connected
through a third resistor (14) to the        spannungsquelle verbunden ist,
wobei der collector of said third transistor (11), the collec-  Emitter des
ersten Transistors (4) Ober einen tor of said fourth transistor (15) being
con-         Kondensator (8) mit der Basis eines zweiten nected through a
fourth resistor (12) to the   40     Transistors (10) der ersten Polarit~t
verbunden base of said second transistor (10), the emit-       ist, wobei
die Basis des zweiten Transistors tars of said second and fourth
transistors (10,       (10) Uber einen ersten Widerstand (9) mit dem 14)
being coupled together, and a junction           anderen AnschluB (6') der
Gleichspannungs- therebetween being connected through a fifth
quelle verbunden ist, wobei der Kollektor des resistor (13) to said other
terminal (6') of said   45  zweiten Transistors (10) mit der Basis eines DC
voltage source;                                   dritten Transistors (11)
einer zweiten Polarit~t 



wherein the supply of current to said load (19)      verbunden ist, wobei
der Emitter des dritten is controlled by said third transistor (11), said
Transistors (11) mit dam einen AnschluB (6) third transistor (11) being
turned ON or OFF by       der Gleichspannungsquelle verbunden ist, wo- the
control signal, and said third transistor (11)   50  bei der Kollektor des
dritten Transistors (11) being turned OFF when a voltage between
Oiber eine Reihenschaltung aus elnem zweiten said two terminals (6, 6') of
said DC voltage         Widerstand (16) und einer Referenzspannungs- source
becomes lower than a predetermined            einrichtung (17) mit dem
anderen AnschluB (6') voltage determined by said reference voltage
der Gleichspannungsquelle verbunden ist, wo- device (17).
55       bei ein Verbindungspunkt zwischen dem zwei- ten Widerstand (16)
und der Referenzspan- 2. A circuit according to claim  1 wherein said
nungsainrichtung (17) mit der Basis eines vier- reference voltage device
(17) is a Zener diode       ten Transistors (15) der ersten Polaritit ver-
5    7                  EP 0 417 933 B1                       8 ing circuit
based on an expensive IC is not required      (17). to detect a drop in the
DC voltage level, and fluctuations of such DC voltage can be automati-
3. A circuit according to claim  1 as claim  2 cally detected by a
relatively simple circuit.            wherein said load (19) is a metal
halide lamp 5       (19) Claims 4. A circuit according to claim 1, claim 2
or claim 1. A circuit for detecting a decrease in the volt-        3
wherein said third transistor is a transistor age level of a DC voltage
source supplying            (11 b) or a Darlington-connected pair of
transis- current to a load (19) and receiving a load   10      tors (11 a,
11 b) and in which the emitter of said control signal, characterized in
that the circuit     third transistor (11 b) is connected to said one
comprises:                                            terminal (6) of said
DC voltage source through a first transistor (4) of a first polarity having
a base-emitter path of a sixth transistor (11 a) said control signal
supplied to the base there-       forming the other transistor of said
Darlington- of, the collector of said first transistor (4) being   15
connected pair. connected to one terminal (6) of said DC volt- age source,
the emitter of said first transistor  5. A circuit according to any one of
the preceding (4) being connected through a capacitor (8) to        claims
wherein a seventh transistor (5) whose the base of a second transistor (10)
of said first    collector is earthed and whose base is sup- polarity, the
base of said second transistor (10)   20  plied with said control signal is
connected at being connected through a first resistor (9) to       its
emitter to the emitter of said first transistor the other terminal (6') of
said DC voltage            (4), thereby selectively to discharge said ca-
source, the collector of said second transistor       pacitor (8). (10)
being connected to the base of a third transistor (11) of a second
polarity, the emitter   25   PatentansprUche of said third transistor (11)
being connected to said one terminal (6) of said DC voltage          1.
Schaltung zur Ermittlung einer Abnahme des source, the collector of said
third transistor (11)   Spannungspegels einer Gleichspannungsquel- being
connected through a series circuit of a         le, die Strom zu einer Last
(19) liefert und ein second resistor (16) and a reference voltage   30
Laststeuersignal empfAngt, device (17) to said other terminal (6') of said
dadurch.gekennzelchnet, dag die Schaltung DC voltage source, a junction
between said            aufweist: second resistor (16) and said reference
voltage       einen ersten Transistor (4) einer ersten Polari- device (17)
being connected to the base of a          tat, an dessen Basis das
Steuersignal geliefert fourth transistor (15) of said first polarity, the
35  wird, wobei der Kollektor des ersten Transi- collector of said fourth
transistor (15) being        stors (4) mit einem AnschluS (6) der Gleich-
connected through a third resistor (14) to the        spannungsquelle
verbunden  ist, wobei der collector of said third transistor (11), the
collec-  Emitter des ersten Transistors (4) Ober elnen tor of said fourth
transistor (15) being con-         Kondensator (8) mit der Basis eines
zweiten nected through a fourth resistor (12) to the   40     Transistors
(10) der ersten Polaritit verbunden base of said second transistor (10),
the emit-        ist, wobei die Basis des zweiten Transistors ters of said
second and fourth transistors (10,       (10) Ober einen ersten Widerstand
(9) mit dem 



14) being coupled together, and a junction            anderen AnschluS (6')
der Gleichspannungs- therebetween being connected through a fifth
quelle verbunden ist, wobei der Kollektor des resistor (13) to said other
terminal (6') of said   45  zweiten Transistors (10) mit der Basis eines DC
voltage source,                                    dritten Transistors (11)
einer zweiten Polaritlt wherein the supply of current to said load (19)
verbunden ist, wobei der Emitter des dritten is controlled by said third
transistor (11), said     Transistors (11) mit dam einen AnschluB (6) third
transistor (11) being turned ON or OFF by       der Gleichspannungsquelle
verbunden ist, wo- the control signal, and said third transistor (11)   50
bei der Kollektor des dritten Transistors (11) being turned OFF when a
voltage between               Ober eine Reihenschaltung aus einem zweiten
said two terminals (6, 6') of said DC voltage         Widerstand (16) und
einer Referenzspa nnungs- source becomes lower than a predetermined
einrichtung (17) mit dam anderen Anschlug (6') voltage determined by said
reference voltage          der Gleichspannungsquelle verbunden ist, wo-
device (17).                                 55       bei ein
Verbindungspunkt zwischen dem zwei- ten Widerstand (16) und der
Referenzspan- 2. A circuit according to claim  1 wherein said
nungseinrichtung (17) mit der Basis eines vier- reference voltage device
(17) is a Zener diode        ten Transistors (15) der ersten Polarit~t ver-
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1|||| Hj111 11 1111 * C   L   M   S * bunden ist, wobel der Kollektor des
vierten           prend: Transistors (15) Ober einen dritten Widerstand
un premier transistor (4) d'une premibre (14) mit dem Kollektor des dritten
Widerstands        polarite ayant ledit signal de commande appli- (11)
verbunden ist, wobel der Kollektor des          qu4 A la base de celul-ci,
le collecteur dudit vierten Transistors (15) Ober einen vierten Wi-   6
premier transistor (4) etant relie A une borne derstand (12) mit der Basis
des zweiten Wider-       (6) de ladite source de tension de courant stands
(10) verbunden ist, wobei die Emitter          continu, 'emetteur dudit
premier transistor (4) der zweiten und vierten Transistoren (10, 14)
6tant reli6 via un condensateur (8) & la base miteinander gakoppelt sind,
und wobei ein da-         d'un second transistor (10) de ladite premiere
zwischen liegender Verbindungspunkt Ober el-  10      polarite, la base
dudit second transistor (10) non fflnften Widerstand (13) mit dem anderen
etant reliee via une premibre resistance (9) & AnschluB (6') der
Gleichspannungsquelle ver-         l'autre borne (6') de ladite source de
tension bunden ist,                                           de courant
continu, le collecteur dudit second wobel die Stromlieferung zur Last (19)
durch         transistor (10) etant relie & la base d'un troisib- den
dritten Transistor (11) gesteuert wird, wo-   i5  me transistor (11) d'une
seconde polarite, bei der dritte Transistor (11) durch das Steuer-
I'metteur dudit troisieme transistor (11) etant signal eingeschaltet oder
ausgeschaltet wird,        reli6 a ladite borne (6) de ladite source de und
wobei der dritte Transistor (11) ausge-          tension de courant
continu, le collecteur dudit schaltet wird, wenn elne Spannung zwischen
trolsibme transistor (11) etant relie via un cir- den beiden AnschlOssen
(6, 6') der Gleich-   20       cuit en serie forme d'une seconde r~sistance
spannungsquelle niedriger als eine durch die         (16) et un dispositif
de tension de refdrence Referenzspannungseinrichtung (17) vorgegebe-
(17) a ladite autre borne (6') de ladite source ne Spannung wird.
de tension de courant continu, une jonction entre ladito seconde r6sistance
(16) et ledit 2. Schaltung nach Anspruch 1, wobei die Refe-   25
dispositif de tension de r~f6rence (17) 6tant renzspannungseinrichtung (17)
durch eine Ze-         reli4 a la base d'un quatrieme transistor (15)
nerdiode (17) gebildet wird.                         de ladite premiere
polarite, le collecteur dudit quatrieme transistor (15) etant rolie via une
3. Schaltung nach Anspruch 1 und 2, wobei die            troisibme
resistance (14) au collecteur dudit Last (19) eine Halogenmetalidampflampe
(19)   3o     troisibme transistor (11), le collecteur dudit ist.
quatrieme transistor (15) 6tant relie via une quatrieme resistance (12) a
la base dudit se- 4. Schaltung nach Anspruch 1, 2 oder 3, wobei
cond transistor (10), les emetteurs desdits se- der dritte Transistor durch
eonen Transistor          cond et quatrieme transistors (10, 14) dtant
(11b) oder durch zwei Uber eine Darlington-   35     couples ensemble, et
une jonction entreeux Schaltung verbundene Transistoren (11a, 11b)
etant relide via une cinquieme resistance (13) gebildet lst, und be! der
der Emitter des Tran-       & ladite autre borne (6') de ladite source de 



sistors (1lb) mit dem einen AnschluB (6) der         tension de courant
continu; Gleichspannungsquelle Ober eonen Basis-Emit-             dans
lequel la fourniture du courant & ladi- terpfad eines sechsten Transistors
(11 a) ver-  40   te charge (19) est command~e par ledit troisib- bunden
ist, der den anderen Transistor des            me transistor (11), ledit
troisibme transistor darlimgtonverbundenen Paars bildet.
(11) etant conducteur ou bloqu6 par le signal de commande, et ledit
troisibme transistor (11) 5. Schaltung nach elnem der vorhergehenden An-
etant bloque lorsqu'une tension entre lesdites sprtche, wobei ein siebter
Transistor (5), des-   45  deux bornes (6, 6') de ladite source de tension
sen Kollektor geerdet ist und dessen Basis mit        de courant continu
devient inf6rieure & une dem  Steuersignal beliefert wird, mit seinem
tension predeterminee determinee par ledit Emitter mit dem Emitter des
ersten Transistors        dispositif de tension de refdrence (17). (4)
verbunden ist, so daB der Kondensator (8) wahlweise entladen werden kann.
50   2. Circuit solon la revendication 1 dans lequel ledit dispositif de
tension de reference (17) est Revendlcattons
une diode Zener (17). 1. Circuit pour d~tecter une diminution du niveau
S. Circuit solon la revendication 1 et la revendica- de tension d'une
source de tension de courant   55   tion 2 dans lequel ladite charge (19)
est une continu fournissant un courant a une charge           lampe a
halogenure metallique (19). (19) et recevant un signal de commando de
charge, caracterise en ce quo le circuit com- 6    i 11
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Circuit selon la revendication 1, la revendica- tion 2 ou la revendication
3 dans lequel ledit troisieme transistor est un transistor (11b) ou une
paire de transistors montrs en Darlington (11 a, 11b) et dans lequel
l'emetteur dudit trol-   5 sibme transistor (11 b) est reli4 a ladite bome
(6) de ladite source de tension de courant continu via un chemin
base-emetteur d'un sixibme transistor (lla) formant l'autre transis- tor de
ladite paire montde en Darlington.     10 S. Circuit selon l'une quelconque
des precdden- tes revendications dans lequel un septieme transistor (5)
dont un collecteur est a la masse et dont une base regoit ledit signal de
corn-   is mande, est relie par son dmetteur a N'4metteur dudit premier
transistor (4), pour ainsi d6char- ger s~lectivement ledit condensateur
(8). 20 25 30 35 40 45 50 55 7    


