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It is an object of the Invention to Indicate In which way such a circuit
arrangement must be formed to ob- The invention relates to a circuit
arrangement for  tain a direct voltage at the output terminals with an
deriving a direct voltage from an alternating voltage,  amplitude which
will vary only within very narrow mar- particularly the mains alternating
voltage, said circuit   5   gins. Such a circuit arrangement will be
particularly arrangement comprising:                            suitable
for mass production without an extensive be- - two Input terminals,
Ing required in the arrangement to meet the require- - two output terminals
one of which is connected  ments of tolerance of the output voltage. to one
of the Input terminals,                      In a circuit arrangement of
the type described In - a switching transistor whose main current path  10
the opening paragraph for deriving a direct voltage Is coupled between the
other input terminal and  from an alternating voltage, particularly the
mains aL- the other output terminal,                      ternating
voltage, these objects are realized In that - a base control circuit for
controlling the switch-  the trigger element is constituted by a diac, in
that the ing transistor, which base control circuit includes  other input
terminal is coupled to an alternating voi- a thyristor which Is coupled via
a resistor between   15  tage terminal via a rectifier diode arranged in
the for- the two input terminals, the node between the re-  ward direction
with the main current path of the sistor and thyristor being coupled to the
control  switching transistor, in that the said series arrange- electrode
of the switching transistor, and      mentof resistor and capacitor is
coupled between the - a time-determining circuit comprising a series
alternating voltage terminal and the one input termi- arrangement of a
resistor and a capacitor and a   20  nal and in that a diode is arranged
across the capao- trigger element connected between the gate ter-  itor in
such a way that this diode conducts during the minal of the thyristor and
the node between the  periods when the rectifier diode is blocked. said
resistor and capacitor.                       By controlling the RC circuit
In the time- A circuit arrangement of this type is known from  determining
circuit with the non-rectified alternating British Patent Specification GB
1,252,637. In this  25  voltage and by shunting the capacitor in the RC
circuit known circuit arrangement the series arrangement of  with a diode,
which conducts when the rectifier diode resistor and capacitor, which forms
part of the time-  from which the switching transistor receives its supply
determining circuit, is directly connected between the  is blocked, it is
achieved that the capacitor in the time- input terminals and the trigger
element is constituted  determining circuit is completely discharged when
the by a neon lamp. A full-wave rectified alternating vol-  so  rectifier
diode starts conducting. This implies that only tage must be presented to
the input terminals. At the  the tolerances of the resistor and the
capacitor in the start of each half cycle the capacitor in the RC series
time-determining circuit and the tolerances of the diac circuit will be
charged until the ignition voltage of the  may Influence the accuracy of
the instant when the neon lamp is reached. ignition of the neon lamp will
thyristor is ignited. Components having a relatively render the thyristor
conducting so that in its turn the   35  small tolerance may be chosen for
the capacitor and switching transistor Is turned on.                 the
resistor and diacs having a small tolerance are The operation of this known
time-determining cir-  also commercially available. These components cuit
is very inaccurate. On the one hand the neon  which are normally
commercially available provide lamp is an element having ample tolerances.
On the  the possibility of building up a circuit arrangement other hand the
residual voltage across the capacitor  40  functioning very accurately. at
the start of a subsequent cycle is not always equal,  The Invention will
now be described in greater de- which together with the tolerances of the
resistor and  tail, by way of example, with reference to the accom- the
capacitor leads to ample margins in the instant  panying drawings in which
when the neon lamp and hence the thyristor are ignit-  Fig. 1 shows a first
embodiment of a circuit ar- ed. Consequently, considerable variations in
the am-  45  rangement according to the Invention, plitude of the direct
voltage may occur at the output  Fig. 2 shows a second embodiment of a
circuitar- terminals, which particularly applies when relatively  rangement
according to the invention, low direct voltages must be obtained from
relatively   Fig. 3 shows an application of the circuit arrange- high
alternating voltages. This is undesirable or inad-  ment of Fig. 1 for
controlling a number of small in- missible for may applications, for
example, for the   50  candescent lamps and for supplying a smoothed power
supply of low-voltage elements such as small     direct voltage, lamps,
light-emitting diodes and the like.             Fig. 4 shows an application
of the circuit arrange- A circuit arrangement of the type described in the
ment of Fig. 2 for controlling a number of light- opening paragraph can be
used, for example for sup-    emitting diodes and for supplying a smoothed
di- plying a control circuit and/or indicatorlamps. The cir-  55  rect
voltage as well, cuit arrangement according to the invention is partic-
Fig. 5 shows a vacuum cleaner with indicator ularly suitable for use in a
domestic appliance, like a  lamps. vacuum cleaner.
Fig. 1 shows a first embodiment of a circuit ar- 2   



3                   EP 0 327174 B1                  4 rangement according
to the invention. The circuit ar-  tolerance components are chosen for R1
and C1 and rangement has two Input terminals k1 and k2 and two  if a
component having an accurately known break- output terminals k3 and k4. The
terminals k2 and k4  down voltage with a small tolerance is also chosen for
are interconnected. A series arrangement of the rec-  D3, the ignition
Instant of the thyristor Th is fixed with- tifier diode D1 and the
switching transistor T1 is pro-   5   In given narrow limits. It will be
evident that the value vided between the terminals k1 and k3. In this em-
of the output pulses at the output terminals k3 and k4 bodiment the
switching transistor T1 is in the form of  is unambiguously related to the
ignition instant of the a MOS power transistor, but It may alternatively be
a  thyristorTh. The amplitude of the output pulses Is also bipolar
transistor. The series arrangement of a resi-   fixed by accurately
defining this Instant. tor R1 and capacitor CI Is provided between the ter-
10  The two zener diodes D5 and D6 have not been minals k1 and k2. The
capacitor C1 Is shunted by the  described hereinbefore. Both diodes have a
protec- diode D2. A series arrangement of a resistor R4 and  tive function.
The zener diode D5 ensures that the vol- a thyristor Th is provided between
the node of D1 and  tags atthe gate of the transistorTl can never become T1
and the lead between the terminals k2 and k4. The  higher than the
predetermined maximum value. This gate terminal of the thyristorThis
controlled via a diac   15  prevents a relatively high voltage peak from
appear- D3 arranged in a series with a current-limiting resistor  Ing once
at the output k3/k4 when switching on the al- R2, which diac D3 is
connected to the node between  ternating voltage at the terminals k1 and
k2, with C1 RI and C1. The gate terminal of the thyristorTh is also  being
generally discharged completely. The diode D6 connected via a resistor R3
to the lead between the  which is arranged across the source and the gate
of terminals k2 and k4. The output signal of the thyristor  20. T1 limits
the maximum gate-source voltage to the Th, present at the node between R4
and Th, is applied  zener voltage of this diode D6. via a diode D4 to
thegate terminalof the transistor T1.  Fig. 2 shows another embodiment of
the circuit This gate terminal is also connected via a resistor R5
arrangement according to the invention. A compari- and a zener diode D5 to
the lead between k2 and k4.  son of Figs. 1 and 2 shows that actually only
the circuit Finally, a zener diode  D6 is arranged between the   25  around
T1 is modified. The other components are gate and the drain of transistor
T1.                therefore denoted by the same reference numerals. In The
circuit arrangement of Fig. 1 operates as fol-  Fig. 2 the gate of
transistor T1 is directly connected lows. During operation an alternating
voltage is pre-  via a resistor R6 to the node between the resistor R4
sented to the input terminals k1 and k2. At the start  and the thyristor
Th. Furthermore, the gate-source of the positive cycle of this alternating
voltage the ca-  30  trajectory of transistor T1 is not only shunted by a
zen- pacitor C1 will be charged via the resistor R1. The di-  er diode D6
but also by a further diode D7 arranged ode D2 is blocked and therefore
does not have any in-  in series with D6. fluence on the charging process.
At the instant when   By couplng the gate of transistor TI via a resistor
the voltage across the capacitor C1 reaches the Igni-  R6 to the node
between R4 and Th, it Is achieved that tion voltage of the disc D3, this
disc D3 will be ignited   35. the gate can be discharged after igniting the
thyristor so that a trigger signal is presented via R2 to the gate  Th via
R6 and the thyristorTh. As compared with Fig. terminal of the thyristor Th.
This thyristor Th will con-  1, the number of components connected to the
gate sequently become conducting and apply a signal via  T1 is reduced from
3 to 1. D4 to the gate of T1.                                  The diode D7
Is only Incorporated to counteract During the period when the diac D3 and
also the   40   a possible negative influence on the operation of the
thyristor Th are not yet conducting, the voltage at the  transistor TI
caused by the presence of the zenerdi- gate of T1 will follow the mains
voltage via R4 and D4,  ode D6. If necessary such a diode may also be used
so that also the source of T1 and hence the voltage  at the same location
in the circuit arrangement of Fig. at the output terminal k3 will follow
the mains voltage.  1. On the other hand this diode D7 is not always nec-
However, at the instant when the thyristor Th is ren-  45  essary. dered
conducting, the gate of transistor T1 will be    Fig. 3 shows the
application of the circultarrange- pulled down so that the transistor T1 is
turned off. At  ment of Fig. 1 for the control of a plurality of small In-
that instant the voltage at the output terminal k3 will  candescent lamps,
and the part of the circuit arrange- decrease to substantially 0. The gate
of T1 will be dis-  ment between the terminals k1/k2 and k3/k4 is fully
charged via R5.                                50  identical to the circuit
arrangement of Fig. 1 and will During the negative half cycle of the
sinusoidal al-  therefore not be described In greater detail. The part
ternating voltage at the input terminals the diode D1  receiving the supply
from the circuit arrangement of will be blocked so that no output voltage
appears at  Fig. 1 Is arranged between the terminals k3/k4 and the output
terminals. In this cycle the diode D2 will  the further terminals k5/k6. A
plurality of lamps and conduct and the capacitor C1 will be discharged  55
thyristors are arranged in series across the terminals across this diode
D2. The result is that the capacitor  k3 and k4. The lamps are denoted by
L1, L2, L3 and C1 has a fixed known initial voltage at each start of a  the
thyristors are denoted by Th1, Th2 and Th3. If, for positive half cycle of
the alternating voltage. If small  example, the thyristor Th1 Is rendered
conducting by 3  



5                   EP0327174B1                      6 a suitable signal at
its gate terminal, the pulsatory di-  rendered conducting by switching the
transistor T3, a rect voltage output signal across the terminals k3 and
current may also start flowing through the circuit R8- k4 will result in a
pulsatory current through the incan-  Th4-D12-D13. The zener voltage across
DII must be descent lamp L1 so that the lamp will light up. Since  chosen
to be so high that a currentwill only start flow- the amplitude of the
pulsatory. current Is accurately   5   ing through the circuit
R8-Th4-D12-D13 when Th4 be- fixed because of the circuit arrangement
according to  comes conducting. In that case D10 will therefore not the
Invention, even if relatively low values of this am-  emit light but only
D12 and possibly D13 will be able plitude are concerned, known and normally
available  to emit light D13 will emit lightif T2 Is turned off. How-
low-voltage lamps (for example, 6 V or 12 V lamps)  ever, if this
transistor T2 is turned on, only D12 will can be used in this circuit
arrangement, even if the full  10  light up. mains voltage of 220 V (or 110
V) is presented to the   Similarly as in Fig. 3, a smoothing circuit Is
also terminals k1 and k2. The lamps L2 and L3 can also   provided in Fig. 4
and its components have been de- be switched on by means of suitable
signals at the  noted by the same reference numerals as those in gate
terminals of the thyristors Th2 and Th3. The cir-  Fig. 3. cuits
forcontrolling the thyristors Th1, Th2 and Th3 do   15  Both in Fig. 3 and
in Fig. 4 the smoothed direct not play a role within the scope of the
invention and  voltage at the terminals k5/k6 may be used, for exam- are
consequently not shown in detail.               ple, for supplying a
control circuit (not shown) with On the right-hand side of the Figure a
known    which the thyristors Thl, Th2, Th3 are controlled in smoothing
circuit is shown, which comprises the re-  the case of Fig. 3 and with
which the transistors T2, sistor R7, the zener diode D8, the rectifier
diode D9   20   T3 are controlled In the case of Fig. 4. and the capacitor
C2, and this in such a manner that    Figure 5 shows a vacuum cleaner 10.
It has, Inter a smoothed direct voltage is available at the output  alla, a
connection 11 for a hose, a lid 12 and a handle terminals k5 and k6. This
circuit is well known to those  13 of a space for accomodating a dust bag,
and skilled in the art and does not require any further ex-  wheels for
easily moving the vacuum cleaner. Fur- planation.
25  thermore, it has a number of small indicator lamps 21, This circuit
arrangement can be used in, for ex-  22 and 23 which light up, for example,
when condi- ample a vacuum cleaner. The lamps L1, L2 and L3     tions
occurwhich are important to the user. Such con- may then be indicator lamps
indicating useful infor-  ditions are for example, "dust bag present",
"dust bag mation to the user, such as the presence of a dust bag  full",
and the power supplied by the motor In a power- and/or whether it is full,
and the power supplied to a   30  controlled vacuum cleaner. According to
the inven- vacuum cleaner with automatic or non-automatic      tion, the
lamps 21, 22 and 23 are supplied by the cir- power control.
cuit arrangement as described hereinbefore. In Fig. 4 the circuit
arrangement of Fig. 2 Is used for the control of a plurality of
light-emitting diodes. These diodes could be arranged in the same way as
35   Claims the lamps L1, L2, L3 In Fig. 3. However, a special ap-
plication is shown in Fig. 4. Firstly, a light-emitting di-  1. Acircuit
arrangement forderiving a direct voltage ode D10and azenerdiode D11 are
arranged Inseries       from an alternating voltage, particularly the
across the terminals k3 and k4, which series arrange-   mains alternating
voltage, said circuit arrange- ment is fed through a resistor R8. The same
resistor  40  ment comprising: R8 also feeds a second series arrangement of
a thyr-      - two input terminals (k1 ,k2), istor Th4 and the
light-emitting diodes D12 and D13.      - two output terminals (k3,k4) one
of which Is A switching transistor T2 whose base can be control-
connected to one (k2) of the input terminals, led in a manner not further
shown is arranged parallel    - a switching transistor (T1) whose main cur-
to D13. Furthermore, the gate terminal of Th4 is con-  45  rent path is
connected between the other input nected via a switching transistor T3 to
the lead be-      terminal (k1) and the other output terminal tween the
terminals k4 and k6. The base of T3 can         (k3), also be controlled in
a manner not further shown. The     - a base control circuit for
controlling the resistor R9 is required for the gate control of the thyr-
switching transistor, which base control circuit istor Th4.
50         Includes a thyristor (Th) which is connected If the transistor
T3 Is turned off, the thyristor Th4  via a resistor (R4) between the two
Input ter- will not conduct. In that case the pulsatory output vol-
minals (k1 ,k2), the node between the resistor tage at the terminals k3/k4
will only lead to a current   and thyristor being connected to the control
through the circuit R8-D10-D11. It is assumed that the  electrode of the
switching transistor, and amplitude of the pulsatory voltage at the
terminals  55   - a time-determining circuit comprising a ser- k3/k4 is
higher than the zener voltage of the diode       ies arrangement of a
resistor (R1) and a ca- D11. In that case only the diode D10 will convey a
cur-   pacitor (C1) and a trigger element (D3) con- rent and will emit
light. However, if the thyristor Th4 is  nected between the gate terminal
of the thyr- 4 



5             EP 0 327 174 B1 a suitable signal at its gate terminal, the
pulsatory di-  rendered conducting by switching the transistor T3, a rect
voltage output signal across the terminals k3 and  current may also start
flowing through the circuit R8- k4 will result in a pulsatory current
through the incan-  Th4-D12-D13. The zenervoltage across D11 mustbe descent
lamp L1 so that the lamp will light up. Since  chosen to be so high that a
current will only start flow- the amplitude of the pulsatory current is
accurately   5   Ing through the circuit R8-Th4-D12-D13 when Th4 be- fixed
because of the circuit arrangement accordingto  comes conducting. In that
case D10 will therefore not the invention, even if relatively low values of
this am-  emit light but only D12 and possibly D13 will be able plitude are
concerned, known and normally available  to emit light. D13 will emit light
if T2 is turned off. How- low-voltage lamps (for example, 8 V or 12 V
lamps)  ever, if this transistor T2 is turned on, only D12 will can be used
in this circuit arrangement, even if the full  10  light up. mains voltage
of 220 V (or 110 V) is presented to the  Similarly as in Fig. 3, a
smoothing circuit is also terminals k1 and k2. The lamps L2 and L3 can also
provided In Fig. 4 and Its components have been de- be switched on by means
of suitable signals at the  noted by the same reference numerals as those
in gate terminals of the thyristors Th2 and Th3. The cir-  Fig. 3.
cuitsforcontrollingthe thyristors Th1, Th2and Th3 do   15  Both in Fig. 3
and in Fig. 4 the smoothed direct not play a role within the scope of the
invention and  voltage at the terminals k5/k6 may be used, for exam- are
consequently not shown In detail.               pie, for supplying a
control circuit (not shown) with On the right-hand side of the Figure a
known    which the thyristors Thl, Th2, Th3 are controlled In smoothing
circuit is shown, which comprises the re-  the case of Fig. 3 and with
which the transistors T2, sistor R7, the zener diode D8, the rectifier
diode D9   20  T3 are controlled in the case of Fig. 4. and the capacitor
C2, and this In such a manner that   Figure 5 shows a vacuum cleaner 10. it
has, inter a smoothed direct voltage is available at the output  alia, a
connection 11 for a hose, a lid 12 and a handle terminals k5 and k6. This
circuit is well known to those  13 of a space for accomodating a dust bag,
and skilled in the art and does not require any further ex-  wheels for
easily moving the vacuum cleaner. Fur- planation.
25  thermore, it has a numberof small indicator lamps 21, This circuit
arrangement can be used in, for ex-  22 and 23 which light up, for example,
when condi- ample a vacuum cleaner. The lamps LI, L2 and L3    tions occur
which are important to the user. Such con- may then be indicator lamps
indicating useful infor-  ditions are for example, "dust bag present",
"dust bag mation to the user, such as the presence of a dust bag  full, and
the power supplied by the motor in a power- and/or whether it is full, and
the power supplied to a   3o  controlled vacuum cleaner. According to the
inven- vacuum cleaner with automatic or non-automatic     tion, the lamps
21, 22 and 23 are supplied by the cir- power control.
cult arrangement as described hereinbefore. In Fig. 4 the circuit
arrangement of Fig. 2 Is used for the control of a plurality of
light-emitting diodes. These diodes could be arranged in the same way as
35   Claims the lamps L1, L2, L3 In Fig. 3. However, a special ap-
plication is shown In Fig. 4. Firstly, a light-emitting di-  1.
Acircuitarrangementforderiving a directvoltage ode D10 and a zener diode
D11 are arranged in series             from an alternating voltage,
particularly the across the terminals k3 and k4 which series arrange-
mains alternating voltage, said circuit arrange- ment is fed through a
resistor R8. The same resistor  40  ment comprising: R8 also feeds a second
series arrangement of a thyr-      - two Input terminals (k1 k2). istor Th4
and the light-emitting diodes D12 and D13.      - two output terminals
(k3,k4) one of which is A switching transistor T2 whose base can be
control-      connected to one (k2) of the input terminals, led in a manner
notfurthershown is arranged parallel      - a switching transistor (TI)
whose main cur- to D13. Furthermore, the gate terminal of Th4 is con-  45
rent path is connected between the other input nected via a switching
transistor T3 to the lead be-      terminal (k1) and the other output
terminal tween the terminals k4 and k6. The base of T3 can         (k3),
also be controlled in a manner not further shown. The     - a base control
circuit for controlling the resistor R9 is required for the gate control of
the thyr-  switching transistor, which base control circuit istor Th4.
50        includes a thyristor (Th) which is connected If the transistor T3
Is turned off, the thyristor Th4  via a resistor (R4) between the two input
ter- will not conduct. In that case the pulsatory output vol-  minals (k
,k2), the node between the resistor tage at the terminals k3/k4 will only
lead to a current   and thyristor being connected to the control through
the circuit R8-D10-D11. It Is assumed that the    electrode of the
switching transistor, and amplitude of the pulsatory voltage at the
terminals  55   - a time-determining circuit comprising a ser- k3/k4 is
higher than the zener voltage of the diode       ies arrangement of a
resistor (R1) and a ca- D11. In that case only the diode D10 will convey a
cur-   pacitor (Cl) and a trigger element (D3) con- rent and will emit
light. However, if the thyristor Th4 is  nected between the gate terminal
of the thyr- 
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M   S istor (Th) and the node between the said resis-  second series
arrangement if the thyristor in this tor (R1) and capacitor (C1),
characterized In   arrangement conducts. that the trigger element (D3) is
constituted by a diac, In that the other Input terminal (k1) is  8.
Acircult arrangement as claimed in Claim 7, char- connected to an
alternating voltage terminal   5  acterized In that the second series
arrangement via a rectifier diode (D1) arranged in the for-  includes a
plurality of light-emitting diodes ward direction with the main current
path of    (D12,D13)whichwith the exception of one diode, the switching
transistor (T1), In that the said  are each shunted by the main current
path of a series arrangement of resistor and capacitor    further switching
transistor (T2). (C1) is connected between the alternating vol-  10 tage
terminal and the one input terminal (k1)  9. A household appliance,
particularly a vacuum and in that a diode (D2) is arranged across the
cleaner, including a circuit arrangement as capacitor (Cl) In such a way
that said diode    claimed In any one of the preceding claims. conducts
during the periods when the rectifier diode (D1) is blocked.
15 PatentansprOche 2. A circuit arrangementas claimed in Claim 1, char-
acterized In that the control electrode of the  1. Schaltungsanordnung
zurAbleitung elnerGlelch- switching transistor (T1) is connected to the one
spannung aws einer Wechselspannung, Inabe- Input terminal (k2) via a
resistor (R5).   20      sondere der Netzspannung, welche Anordnung
folgende Elemente enthilkt. 3. A circuit arrangement as claimed in Claim 1,
char-    - zwel Elngangsklemmen (ki, k2) acterized in that the control
electrode of the        - zwei Ausgangsiiemmen (k3, k4), von denen
switching transistor is connected via a resistor      elne mit iner der
Elngangsldemmen (k2) ver- (R6) to the said node between resistor and thyr-
25  bunden Ist, istor (Th).                                          -
eanen Schaltiransistor (TI), dessen Lel- tungspfad zwlschen die andere
Eingangs- 4. A circuit arrangement as claimed In Claim 1, 2 or     Idemme
(ki) und die andere Ausgangsakem- 3, characterized in that a zener diode
(D6) is ar-    -  me (k3) geschaltet Ist, ranged between the gate and the
source or be-  3o     - sine Basissteuerungsschaltung zur Steue- tween the
base and the emitter of the switching      rung des Schaittransistors,
welche Basis- transistor(T1), the zenervoltage of said diode be-
steuerungsschaltung elnen ThyrIstor(Th) ent- ing not higher than the
maximumadmissiblegate-       ;halt, der Ober einen Widerstand (R4) zwl-
source voltage or base-emitter voltage, respec-       schen die beaden
Eingangsklemmen (ki, k2) tively, of the switching transistor.       35
geschaltet ist, wobei der Verbindungapunkt zwischen dem Widerstand und dem
Thyristor 5. Acircuitarrangementas claimed in any one of the       mit der
Steuerelektrode des Schaltransistors preceding Claims, characterized in
that the con-      verbunden let, und trol electrode of the switching
transistor is con-    - ene Zeltbeatimmungsschaltung, die eine nected to
the one input terminal (k2) via a further  40  Relhenschaltung aus elnem
Widerstand (RI) zener diode (D5) whose zenervoltage is equal to        und
ainam Kondensator (C1) enthalt, sowie the maximum peak voltage allowed to
occur             eln Triggerelement (D3), das zwischen den across the
output terminals during operation.         Gate-Anschlull des Thyristors
(Th) und den Verbindungspunkt zwlschen dem Widerstand 6.
Acircuitarrangementas claimed in any one of the   45  (RI) und dem
Kondensator (C1) geschaltet preceding Claims, characterized in that one or
let, dadurch gekennzelchnet, dal das Trigger- more series arrangements each
comprising a            element von elinem DIAC gebildet wird, daB lamp
(LI;L2;L3) and a thyistor (Th1: ,Th2,Th3) are     die andere
Elngangsiemrnme (i) (Ober eine connected between the output terminals.
Glelchrichterdlode (DI), die so angeordnet lst, s0        daB ihre
Durchlacriehtung mit der des Lel- 7. A circuit arrangement as claimed in
any one of        tungspfads des Schalttransistors (T1) fiber- Claims I to
5, characterized In that a first series   elnstimmt, mit elner
Wechselspannungsan- arrangement of a light-emitting diode (D10) and
schluSkiemme verbunden ist, dal die Reihen- a zener diode (D1) and at least
a second series      schaltung aus Widerstand und Kondensator arrangement
of a light-emitting diode (D12;D13)  so  (C1) zwlschen die
Wecheslspannungsan- and a thyristor (Th4) are arranged between the
-schlukidemme und die sine Elngangsklemme output terminals, the zener
voltage of the zener      (k2) geschaltet let und daB sine Diode (D2) so 



diode being higher than the voltage across the        entiang des
Kondensators (C1) angeordnet 5    9                  EP 0 327 174 B1
10  11111111111111111111111 ist, daB diese Diode wAhrend der Zeiten, in
teren Schaittransitors (T2) Oberbrflckt sind. denen die Gleichrichterdiode
(DI) gesperrt let, leitet.                                9. Haushali
gerit, insbesondere ein Staubsauger, N-)
de eine Schaltungsanordnung nach elnem der 2.-. Schaltungeanordntung nach
Anspruch 1, dadurch   5  vorhergehenden Ansprulche enthalt. gekennzeichnet,
daB die Steuerelektrode des Schaittransistors (TI) mit der elnen Eingangs-
kiemme (k2) Ober eonen Widerstand (R5) verbun-  Revendications den 1t. 10
1. Circuit pour deduire une tension continue d'une 3. Schaltungsanordnung
nach Anspruch 1, dadurch     tension alternative, en particulier Ia tension
after- gekennzelchnet, daB die Steuerelektrode des       native du sectbur,
ledit circuit comportant Schalttransistors (TI) Ober olnen Widerstand
- deux bornes d'entree (ki, k2) (RB) mit dem Verbindungspunkt zwIschen
Wider-       - deux bornes de sortie (k3, k4) dont l'une est stand und
Thyristor (Th) verbunden Ist.  15         relibe A une prermlre borne
d'entrbe (k2), - un transistor de commutation (TI) dont Is 4.
Schaltungsanordnung nach Anspruch 1, 2 odor          trajet de courant
principal eat reIl6 entre l'autre 3, dadurch gekennzeichnet, daB sine
Zenerdlods      borne d'entree (ki) et l'autre borne de sortie (D6)
zwischen dem Gate und der Source oder          (k3), zwischen der Basis und
dem Emitter des Schalt-  20  - un circuit de commando de base pour
transistors (TI) angeordnet Ist, wobei die Zoner-   commander Is transistor
de commutation, cir- spannung der Diode nicht hoher ist als die maxi-
cult do commando de base comprenant un mal zullssige Gate-Source- bzw.
Basis-Emitter-      thyristor (Th) relle, par i'Interm6dialre d'une
Spannung des Schalttransistors.                     resistance (R4), entre
les deux bornes d'en- 25        tree (ki, k2), le noeud situ6 entre la
resistance 5. Schaltungsanordnung nach elnem der vorherge-         et le
thyristor etant roliA A I'liectrode de henden Ansprflche, dadurch
gekennzeichnet,          commando du transistor de commutation, et dal die
Steuerelektrode des Schalttransistors mit   - un circuit do determination
de temps der olnen Elngangsklemme (k2) Ober sine welte-      comportant un
montage en serie d'une r6sis- re Zenerdiode (D5), deren Zenerspannung
glelch  30  tance (RI) et dun condensateur (CI) et un der maximal an den
Ausgangsklemmen wahrend          6l6ment de d6clenchement (D3) relle entre
la des Betriebs zugelassenen Spitzenspannung lst,      borne de gachette du
thyristor(Th) etle noeud verbunden ist
situe entre lesdits rbsistance (RI) et conden- sateur (CI), caract6rls6 en
ce quo l'6elment 6. Schaltungsanordnung nach einem der vorherge-  36     de
declenchement (D3) est constitu d'un henden Ansprflche, dadurch
gekennzeichnet,          dlac, en ce quo l'autre borne deentree (ki) est
daB sine odor mehr Reihenschaltungen, die Je-       reliie A une borne de
tension alternative (k1) wells eine Lampe (LI; L2; L3) und eonen Thyristor
par I interm6dialre d'une diode redresseuse (Th1; Th2; Th3) enthalton,
zwischen die Aus-        (DI) mont6e en sens direct, en serie avec le
gangsklemmen geschaltet sind.             40        trajet de courant
principal du transistor de commutation (TI), en ce quo ledit montage en 7.
Schaltungsanordnung nach olnem der Ansprfl-         sbrie dela resistance
et du oondensateur (Cl) che 1 bis 5, dadurch gekennzeichnet, da esine
est relie entre la borne de tension alternative erste Reihenschaltung aus
elner lichtomeittieren-   (ki) etla prernibre borne d'entr6e (k2) eton ce
den Diode (D10) und oener Zenerdiode (D11) und   46  qu'une diode (D2) eat
montes aux bornes du mindestens sine zweitb Reihenschaltung aus ei-
condensateur (CI) do manlere quo ladite dio- ner lichtemittierenden Diode
(D12; D13) und 0i-     do est conductrice pendant les periodes dans nem
Thyristor (Th4) zwischen den Ausgangs-          lesquelles la diode
redresseuse (DI) est blo- klemmen angeordnet ist, wobel die Zenerspan-
qubs. nung der Zenerdiode h8her als die Spannung an  60 der zweiten
Reihenschaltung lst, wenn der Thyri-  2. Circuit selon la revendication 1,
caracterls6 en ce stor in dieser Schaltung leitet.                  quo
I'Aeectrode de commando du transistor de commutation (TI) est relles A Ia
premikre borne 8. Schaltungsanordnung nach Anspruch 7, dadurch
d'entr6e (k2) par llintbrm6dialre d'une resistance gekennzelchnet, daR die
zwelte Relhenschaltung  as  (R5). eine Viekzahl lihtemilttierender Dioden
(D12, 



D13) enthilt, die, mit Ausnahme einer der Di-  3. Circuit selon la
revendication 1, caractris eonce oden, jeweils durch don Leitungspfad eines
wei-   qu I'alectrode de commands du transistor de 6    11
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commutation est renI6e par l'lnterm6diaire d'une resistance (R6) audit
noeud situ6 entre la resis- tance et le thyristor (Th). 4. Circuit selon la
revendication 1, 2 ou 3, caracte-   5 rlse en ce qu'une diode Zener (DO)
est montee entre la grille et la source ou entre la base et l'6metteur du
transistor de commutation (TI), la tension Zener de ladite diode n'6tant
pas supe- rieure A Is tension de grille-source ou de base-  io 6metteur
maximale admissible du transistor de commutation. 5. Circuit selon l'une
quelconque des revendica- tions pr6cedentes, caracte6is6 en ce quo l'e6ec-
15 trode de commande du transistor de commuta- tlon est reliee a Is
premiere borne d'entrbe (k2) par l'lntermediaire d'une autre diode Zener
(D5) dont la tension Zener est egale a la tension de crate maximale pouvant
so produire aux bornes  20 de sortie pendant le fonctionnement. 6. Circuit
selon l'une quelconque des revendica- tions precbdentes, caracterise on ce
qu'un ou plusleurs montages en srie, comportant chacun   25 une lampe (LI;
L2; L3) et un thyristor (Th1; Th2; Th3), sont rellis entre les bornes de
sortie. 7. Circuit selon i'une quelconque des revendica- tions I A 5,
caracterise en ce qu'un premier mon-  30 tage en sire d'une diode
6lectroluminescente (D1 0) et d'une diode Zener (D11) et au moins un
deuxilme montage en sbre d'une diode 6mottl- ce de lumibre (D12; D13) et
d'un thyristor (Th4) sont disposas entre les bornes de sortie, la ten-  35
sion Zener de la diode Zoner etant pius elevee que la tension aux bornes du
deuxibme montage en seie sl le thyristor dans ce montage, est conducteur.
8. Circuit selon la revendication 7, caracterise en ce quo Is deuxibme
montage en seie comnprend plu- sieurs diodes electroluminescentes (D12,
D13) qul, a l'exceptfon d'une diode, sont toutes shun- tees par le trajet
de courant principal d'un autre  45 transistor de commutation (T2). 9.
Appareil menager, en particulor un aspirateur, comprenantun circuitselon
l'une quelconque des revendications pricidentes.               50 55 7    


