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open; the voltage across the in-series resistor could then be monitored in
the same way as 'hot' monitor- TECHNICAL FIELD
ing. However, the leak current must be very low so as to avoid undue
draining of the battery and thus the This invention relates to electrical
monitoring cir-   5   voltage drop across the in-series resistor would be
cults for detecting the failure of electrical loads, and  minute (e.g. 10
microvolts, which contrasts with a typ- is especially applicable to
monitoring the serviceabil-  ical voltage drop during hot monitoring of
approxi- ity of lamps, e.g. incandescent filament lamps or light  mately 20
millivolts). emitting diodes, and can be used for monitoring the
US-A-3,706,983 concerns a cold monitoring cir- lamps of motor vehicle
lighting systems.      10  cuit for a vehicle lamp, in which the lamp is
powered by the vehicle battery and is also a high value resistor BACKGROUND
ART                                     so that a bleed current flows
through the lamp when it is Intact and not energised. A voltage sensitive
Electrical monitoring circuits are known which  switching circuit connected
to the lamp terminal de- provide a warning signal, usually in the form of a
15  tects a rise in potential if the lamp falls in this condi- warning
light, Indicating the failure of or a fault in a  tion and actuates a
warning indicator in response. lamp. One such system, described in U.K.
Patent No.    A technique known as 'auto-zeroing' has been 1,342,248,
monitors the lighting circuits of a motorve-  known for several years to
reduce amplifier (and com- hicle in order to detect any lamp failures which
may  parator) errors to very low (unmeasurable) levels. occur. In that
system the potential difference across  20   This technique uses two
operational amplifiers which a low value resistor Inserted In series with
each lamp  alternate in serving the Input signals; while one am- is
monitored and when the potential difference is zero  plifier is performing
the comparison (or amplification) a fault is indicated.
function, the other is nulling itself and storing a cor- Another such
system, also employing a low value  rection term on a capacitor. The input
is then trans- series resistor as a detector and designed to over-  25
ferred to the recently nulled amplifier and the previ- come undesirable
temperature-dependence charac-    ous amplifier corrects its errors. This
cycle Is repeat- teristicsof earliersystems, is described in U.K. Patent
ed under a suitable controlling switching circuit. No- No. 2,034,948 B.
Moreover, this system provides ad-  one has suggested applying such a
technique to cold ditional monitoring facilities to discriminate between
monitoring of vehicle bulbs but it is not a technique lamp failure and
faults due to the low value series re-  30  which is readily applicable to
use in vehicles since sistor being open-circuit or a fuse failure. This
latter  auto-zeroing is highly sensitive to voltage transients patent also
describes In detail various Integrated cir-  and so would be unreliable in
a vehicle where the vol- cult embodiments of such systems which can monitor
tage supplied by the battery can vary considerably groups of lamps
including lamps which are required to  depending on the load on the
battery. operate only intermittently such as the vehicle's  35  Afurther
problem arises if the same comparator brake lights.
is to be used to perform both 'cold' monitoring FR-A-2,367,401 describes a
circuit for the moni-  and 'hot' monitoring since the input to the
comparator toring of lamps during operation, in which a wheat-  in the
former case would be a potential close to earth stone bridge is formed by
the lamp and an in-series  while the input in the latter case would be the
voltage resistor in one arm of the bridge, and two series con-  40  rating
of the battery (usually 12 volts) and this would nected resistors in the
other arm, the balance of the  lead to great unreliability in operation of
such a sen- bridge being monitored by an amplifier, which is pow-  sitive
comparator. ered by a voltage pump. The known systems in general provide an
indica-  DISCLOSURE OF THE INVENTION tion of the failure of a vehicle's
lamps during their use   45 only and may be described as energised or 'hot'
mon-   Circuits have now been developed for monitoring itoring systems;
mostly they are not capable of mon-  the serviceability of electrical loads
(and especially itoring a lamp that is not energised, i.e. they do not
lamps) that are capable of passing a relatively small have a de-energised
or 'cold' monitoring capability.  current when the load is not operational
but that do It is an object of the present invention to provide   50
operate when a relatively larger current is passed a means whereby the
detection of a failure of the fi-  through them. The circuit finds special
application in lament of a vehicle's lamp may be made whilst that
monitoring loads powered by supplies e.g. batteries, lamp is de-energised
or 'cold'.                    whose potential can fluctuate. It has been
suggested that 'cold monitoring        According to the present invention,
there is pro- could be achieved by providing a bleed resistor  55  vided a
circuit as described in the accompanying across the on/off switch for the
lamps, such a resistor  claims. providing a small leak current through the
lamp(s)     As described below, the circuit monitors the ser- and
associated in-series resistors when the switch is  viceability of at least
one electrical load, e.g. a lamp, 



2    3                   EP 0 438 500 B1                 4 when it is not
energised, and the circuit comprises a  BEST MODE FOR CARRYING OUT THE
first power supply rail for supplying electric current to  INVENTION the
load, a resistor in series with the load, means for providing a bleed
current through the load and the re-  The 'hot' and 'cold' monitoring
circuit of Figure 1 sistor when the load is unenergised (which current is
5   includes a first and a second bulb 10 and 12, e.g. the usually less
than 100 mA, e.g. less than 50 mA, and  left and right brake lights of a
vehicle, which are con- preferably about 5 to 20 mA for a 12 volt power
sup-  nected between a power supply rail 14 and an earth ply), a comparator
capable of comparing the potential  line 16. The power rail 14 can be
energised to switch of a point between the resistor and the load when the
on the bulbs by connecting it to the main power line load is not energised
with a reference potential, a fur-  10  18 of the vehicle by means of a
switch 20; the main ther power supply rail, and means for establishing a
power line is connected to the vehicle battery (not fixed potential
difference between the first power  shown) by the ignition switch 22. Thus,
when the ig- supply rail and the further power supply rail and  nition is
switched on and switch 20 is closed, current wherein the said comparator
has as a power supply  is supplied to rail 14 and so energises (or lights)
lamps the fixed potential difference between the first power  15  10 and
12. supply rail and the further power supply rail.         The lamps 10 and
12 are each connected in aer- The comparator is preferably such that it can
de-  les with a low value resistor 24, typically having a rat- tect
potential differences of less than 50 microvolts  ing of 1.25 milliohms.
The potentials [err] and [err] at between its inputs, and preferably less
than 20 micro-  points 23 and 25 between resistors 24 and their re- volts.
It Is preferably an auto-zeroing comparator.  20  spective lamps 10 and 12
are fed by leads 26, 28 to Using such an arrangement, the comparator is
channels 1 and 2 of a multiplexer 30 (RCA 4053). driven from a constant
potential power supply irres- pective of the voltage supplied to the load
and so  Hot Monitoring gives a consistent and reliable output; this is
particu- larly important in the case of a vehicle battery the po-  25
Connected between power supply line 14 and the tential supplied by which
can vary depending on the  earth line are a first resistor 32 (about 0.024
ohms), amount of current drawn by other vehicle equipment.  two further
resistors 34 and 35 (24 K and 120 ohms In a preferred form of the
invention, the compar-  respectively) and a known integrated circuit 36
form- ator has a floating power supply In that the first power  ing one arm
(the 'hot' monitoring arm 31) of a wheat- supply rail is connected to the
power supply, e.g. the   30  stone bridge, the other arm of which is formed
by one vehicle battery, by a switch, and the arrangement is  of the lines
containing bulbs 10 and 12 as will become such that, when the first power
supply rail is discon-  evident later, the potential [err] at a point 37
between nected from the powersupply by the switch, the com-  the two
resistors 32 and 34 Is fed by lead 38 to pin 5 parator compares potentials
close to earth potential  of the multiplexer 30. The integrated circuit 36
, to- and one terminal of its own power supply is close to  35  gether with
the resistors 34 and 35, emulates the po- earth potential, whereas when the
loads are ener-  tentlal drop across bulbs 10, 12 when energised. It gised
(i.e. operational) and the first power supply rail  would not be possible
to emulate the potential drop assumes a higher potential (usually 12
volts), the  across lamps with a single resistor because the resis-
comparator compares signals close to 12 volts which,  tance of the lamp
filament varies markedly with the again, is a potential close to the
potential of one ter-  40  applied voltage due to the change in resistance
of the minal of the comparator powersupply. Thus the same  filament with a
change in its operating temperature comparator can be used for both 'hot'
and 'cold' mon-  which is brought about by a change in the potential
itoring.                                           across the filament.
Integrated circuit 36 and resistor 35 form a constant current source of
known design BRIEF DESCRIPTION OF THE DRAWINGS             45  and the sum
of the fixed current through circuit 36 and the variable current through
resistor 34 emulates The present invention will be described in further
the behaviour of lamps 10, 12 with changing voltage. detail, by way of
example only, with reference to the  The values of the resistors 24 and 32
and the resi- accompanying circuit diagrams in which:            tance of
the components 34 to 36 are chosen to bal- Figure 1 shows a circuit
according to the present  50  ance the wheatstone bridge when the bulbs 10
and invention which is capable of monitoring the ser-  12 are intact. The
resistance provided by the 'hot' ref- viceability of lamps both when they
are illuminat-  erence arm should be relatively high (compared to ed (hot
monitoring) and when they are not (cold  the combined resistance of bulb 10
or 12 and one of monitoring), and                                the
resistors 24) to minimise the current flowing 



Figure 2 illustrates the operation of partof the cir-  55  through the
'hot' reference arm. cuit of Figure 1 known as the charge pump.         An
auto-zeroing comparator 40 (ICL 7652/LTC 1052 CN8) is provided for
comparing the potential v3 with potentials [err] and[err], the potentials
[err] and [err] be- 3    5                   EP 0 438 500 B1
6 ing alternately supplied to the comparatorfor compar-  rent drawn by the
comparator 40), then the capacitor ison with potential [err] by the
multiplexer 30 as will be  [err] will accumulate the voltage across the
zenner di- described in greater detail below. Auto-zeroing com-  ode [err].
In fact, due to the voltage drop across diode parators are known integrated
circuits and contain  55 of approximately 600 mV, the voltage across ca-
two operational amplifiers which alternate in compar-   5   pacitor [err]
is approximately 5V, i.e. the second rail 48 ing the potential on two input
lines 42 and 44 connect-  Is maintained at a potential of +5V as compared
to ed to output pins 15 and 4 of the multiplexer 30. While  first rail 14.
Since the power terminals of comparator one amplifier is performing the
comparison function  40 are connected to rails 14 and 48, the comparator
the other is nulling itself and storing Its correction  is always supplied
with a fixed voltage set by the term on one of two capacitors [err] (0.1
microfarad   10  charge pump 50, e.g. 5 [err] Irrespective of the potential
each). When this has been performed, the inputs are  of line 14.
transferred to the second amplifier while the first am-  Returning to
Figure 1, if the bulbs 10, 12, are in- plifier corrects itself and stores
its correction term on  tact the potentials [err] and [err] are equal to
the potential the other of the capacitors [err]. Such a comparator  [err]
and the comparator will provide a zero output. If, can distinguish
extremely small voltage differences   15  however, the lamp 10 fails the
potential at [err] increas- between its inputs, e.g. 10 microvolts, and
such a  es to the potential of line 14 and this imbalance will comparator
could not normally be used in a vehicle  cause comparator 40 to provide an
output which system because it would be sensitive to changes in  makes
transistor T3 conducting which in turn makes the supply voltage at its
power input, e.g. caused by  transistor T4 conducting and so energises LED
56 changing temperature or by a changing load on the   20  giving a warning
of this lamp failure. The powerfor en- battery, but It can be used in the
arrangement of the  ergising LED 56 is derived from the ignition circuit 18
present Invention because power is supplied to the  of the vehicle.
comparator40 through a further power supply rail 48, which is maintained at
a fixed potential relative to the  Cold Monitoring supply rail 14 by means
of a circuit 50 which is a   25 charge pump of known design (see LTC
1044.7660         Cold monitoring is achieved by allowing a small Switched
Battery Voltage Converter Texas instru-   bleed current to flow through
resistor 58 (rating 1 ments (May 1987)). The charge pump 50 maintains
kohm divided by the numberof bulbs being monitored the potential of rail 48
at a fixed value, e.g. at +5V, rel-  by the channel, i.e. with two bulbs as
shown, resistor ative to the potential at point C on rail 14. Since the
30  58 would have a resistance of 500 ohms). In the cir- power for the
charge pump 50 is derived from line 18  cuit given, this produces a current
of about 12 mA between the ignition switch 22 and the lamp switch  through
each resistor 24 and through the bulbs 10 20, It operates only when the
ignition is switched on.  and 12 causing a voltage drop of about 15
microvolts Then, when switch 20 Is open and point C is at approx-  across
the resistors when the bulbs are intact. The imately ground potential, the
charge pump maintains   35  voltages [err] and [err] are fed to Inputs 1
and 2 of multi- rail 48 at +5V. However, when switch 20 is closed to
plexer 30 and are alternately supplied to comparator energise the lamps,
the potential of point C increases  input 42 and so compared against a
reference poten- to +12 volts and so the potential of rail 48 is increased
tial [err] derived from a point 52 between resistors 60 to+17volts.
and 62 (10 ohms and 24 kohms respectively) in The operation of the charge
pump Is as follows   40   a 'cold' monitoring arm 59. Resistors 60 and 62
are of (with reference to Figures 1 and 2): a voltage of 5.6  such values
that potential [err] equals potentials [err] and V set by zener diode [err]
is switched to charge capac-  [err] when the bulbs 10 and 12 are intact.
Compared to itor [err] by oscillating switch [err] which is integrated in
the combined resistance of resistor 24 and bulb 10 or the circuit 54 shown
in Figure 1 and which is switched  resistor 24 and bulb 12, the resistance
of 'cold' mon- rapidly between its two positions by an oscillator also   45
itoring reference arm 59 (containing resistors 60 and within integrated
circuit 54. The capacitor [err] is thus  62) is high so that the amount of
current drawn down charged to a potential of 5.6 volts and this potential
arm 59 is very low. is applied as an input to a summing junction J. De-
In cold monitoring, there is no need to include an pending whether the lamp
switch 20 is closed or     integrated circuit 36 since the resistance of
bulbs 10 open, a potential of either 12 volts or 0 volts (respec-  50  an
12 are practically constant. 



tively) will also be applied as a further input to the  The bleed of 24 mA
(in the case of two bulbs per summing junction J from point C by way of a
diode 53.  channel) from the battery will not produce a signifi- The output
from the summing junction J is applied by  cant drain on the vehicle
battery especially since the way of a diode 55 to the capacitor [err]. If
the current  monitoring system is switched off by the ignition drawn by the
overall load between the first and sec-  55  switch 22. The value of the
resistor 58 should be ond power supply rails 14 and 48 is small compared
chosen so that the voltage drop across resistors 24 to the current supplied
to the second supply rail 48  is high enough to be measurable by the
comparator and to the capacitor [err] (as is the case with the cur-
without drawing excessive current from the battery. 4    7
EP 0 438 500 B1                 8 Operation
the parallel bulbs has failed the voltage drop across resistor24 drops
(i.e. the potential [err] or [err] rises) caus- During 'cold' monitoring,
the potential [err] is Sup-  ing an imbalance at comparator 40 and the
triggering plied by multiplexer 30 to the input line 44 of the com- of the
LED 56 as discussed above. paratorwhile during 'hot' monitoring, it is the
potential   5  As will be appreciated the number of lines con- [err] that
is supplied by multiplexer 30 to the input line  taining lamps can be
greater than two, in which case 44. The multiplexer 30 also supplies the
voltages [err]  the control for switching the multiplexer 30 will con- and
v2 alternately to the other input line 42 of compar-  nect each line in
turn to the comparator 40. ator. Thus during 'cold' monitoring, a
wheatstone bridge is formed with one arm  thereof being   10
INDUSTRIALAPPLICABILITY the 'cold' monitoring arm 59 and the other arm
being alternately formed by the line containing lamp 10 and  Although the
invention has been described in the line containing the lamp 12. During
'hot' monitor-  connection with the monitoring of incandescent Ing the
first arm of the bridge isd Instead formed  lamps, the present invention
can be applied in the by 'hot' reference arm 31.                     15
monitoring of any electrical load that is capable of Switching of the
multiplexer 30 is conducted as  passing a bleed current when it is not
operational and follows: when switch 20 is open and Ignition switch 22  is
particularly applicable in monitoring loads powered Is dosed, the voltage
on line 14 is about 29 mV above  by a fluctuating potential power source.
The circuit earth potential of ground rail 16. This causes transi- can be
used In fields other than vehicles, e.g. in air- tor T2 to be
non-conductive so that the voltage ap-  20  craft (for monitoring both the
external lamps and also plied to inputs 9 and 16 of the multiplexer are
equal  the instrument control lamps), in ships and boats, in (about 5
volts); under these circumstances, the mul-  telecommunications, In
industrial and automation tiplexer connects its input pin 3 (providing
potential  control, and in medical and environmental control. [err] to its
output pin 4 and so the voltage [err] of cold mon-  The circuit shown in
Fig. 1 can be incorporated itoring bridge arm 59 is fed to the comparator
input44.  25  into a simple integrated circuit. When switch 20 is closed,
causing bulbs 10 and 12 to become energised and requiring hot monitoring,
the voltage on rail 14 rises to 12 volts causing transistor  Claims T2 to
become conducting; this results in different vol- tages being applied to
pins 9 and 16 of multiplexer30,  30  1. A circuit for monitoring the
serviceability of elec- causing multiplexer to connect its input pin 5
(supply-  trical loads comprising a power supply line (14) Ing the voltage
[err] of hot monitoring bridge arm 31) to  for supplying electric current
to the load (10) to output pin 4 of the multiplexer and hence to input line
energise it, means (58) for providing a reduced 44 of the comparator 40.
electric current through the load (10) when not The multiplexer 30 is also
switched to alternately  35  energised, a resistor (24) in series with the
load connect potential [err] and potential [err] to output pin 15  (10),
and a comparator (40) arranged to compare of multiplexer 30 and hence to
input line 42 of com-  the potential ([err]) of a point (23) between the
re- parator 40; this is achieved by applying a zero poten-  sistor (24) and
the load (10) with a reference po- tial and a positive potential
alternately at point 66.  tential ([err]) when the load is so connected
that it When the potential is zero, transistor T1 is non-con-  40  is not
energised for generating a warning signal ductive and the potential applied
to pin 10 of the mul-  in the event of load failure, and characterised by
tiplexer is the potential of rail 48 (5 or 17 volts) caus-  a further power
supply line (48), and means (50) ing the signal applied to pin 1 of the
multiplexer (i.e.  for establishing a fixed potential difference be-
voltage [err) to be applied to input lead 42 of the com-  tween the further
and the first power supply lines parator 40. When a potential is applied at
point 66, the   45  (14, 48), the comparator (40) being arranged transistor
T1 is rendered conductive causing the po-   such that the fixed potential
difference between 



tential of pin 10 of the multiplexer to drop to the po-  thefurtherand
thefirstsupplylines(14,48) pro- tential of rail 14, thereby causing the
multiplexer to  vides a constant voltage power supply for the connect its
input pin 2, i.e. potential v2, to comparator  comparator (40). input line
42.                                50 It is possible to include more than
one bulb in  2. A monitoring circuit according to claim 1, charac- each arm
(as shown by ghost lamps 70 and 72). In      terised in that the reduced
current is a bleed cur- this case, thevalueofthe bleed resistor58and of the
rent, which is less than 100 mA, e.g. approxi- resistors 24 should be such
that the voltage drop      mately from 5 mA to 20mA. across resistor 24
when both of the parallel bulbs 10,  55 70 or 12,72 are intact is
approximately the same as  3. A monitoring circuit according to claim 1 or
claim the voltage drop across the cold reference resistor 60  2,
characterised in that the comparator (40) is ca- and hot reference resistor
32 but when one or both of  pable of detecting potential differences of
less 5    *    C   L   M   S   * 7                   EP 0438 500 B1
8 Operation                                           the parallel bulbs
has failed the voltage drop across resistor24 drops (i.e. the potential
[err] or [err] rises) caus- During 'cold' monitoring, the potential[err] is
sup-  ing an imbalance at comparator 40 and the triggering plied by
multiplexer 30 to the input line 44 of the com-  of the LED 56 as discussed
above. paratorwhile during 'hot' monitoring, it is the potential   5  As
will be appreciated the number of lines con- [err] that is supplied by
multiplexer 30 to the input line  taining lamps can be greater than two, in
which case- 44. The multiplexer 30 also supplies the voltages [err]  the
control for switching the multiplexer 30 will con- and v2 alternately to
the otherinputline 42 of compar-  nect each line in turn to the comparator
40. ator. Thus during 'cold' monitoring, a wheatstone bridge is formed with
one arm  thereof being   10  INDUSTRIALAPPLICABILITY the 'cold' monitoring
arm 59 and the other arm being alternately formed by the line containing
lamp 10 and   Although the invention has been described In the line
containing the lamp 12. During 'hot' monitor-  connection with the
monitoring of incandescent ing the first arm of the bridge is Instead
formed   lamps, the present invention can be applied in the by 'hot'
reference arm 31.                     15   monitoring of any electrical
load that is capable of Switching of the multiplexer 30 is conducted as
passing a bleed current when it is not operational and follows: when switch
20 is open and ignition switch 22  is particularly applicable in monitoring
loads powered is closed, the voltage on line 14 Is about 29 mV above  by a
fluctuating potential power source. The circuit earth potential of ground
rail 18. This causes transi-  can be used In fields other than vehicles,
e.g. In air- tor T2 to be non-conductive so that the voltage ap-  20  craft
(for monitoring both the external lamps and also plied to inputs 9 and 16
of the multiplexer are equal  the instrument control lamps), in ships and
boats, in (about 5 volts); under these circumstances, the mul-
telecommunications, in industrial and automation tiplexer connects its
input pin 3 (providing potential  control, and in medical and environmental
control. [err] to its output pin 4 and so the voltage [err] of cold mon-
The circuit shown In Fig. 1 can be incorporated itoring bridge arm 59 is
fed to the comparator input44.  25  into a simple integrated circuit. When
switch 20 is closed, causing bulbs 10 and 12 to become energised and
requiring hot monitoring, the voltage on rail 14 rises to 12 volts causing
transistor  Claims T2 to become conducting; this results in different vol-
tages being applied to pins 9 and 18 of multiplexer 30,  3o   1. A circuit
for monitoring the serviceability of elec- causing multiplexer to connect
its input pin 5 (supply-  trical loads comprising a power supply line (14)
Ing the voltage [err] of hot monitoring bridge arm 31) to  for supplying
electric current to the load (10) to output pin 4 of the multiplexer and
hence to Input line  energise it means (58) for providing a reduced 44 of
the comparator 40.                                electric current through
the load (10) when not The multiplexer 30 is also switched to alternately
35  energised, a resistor (24) in series with the load connect potential
[err] and potential [err] to output pin 15  (10), and a comparator (40)
arranged to compare of multiplexer 30 and hence to input line 42 of com-
the potential [err] of a point (23) between the re- parator 40; this is
achieved by applying a zero poten-  sistor (24) and the load (10) with a
reference po- tial and a positive potential alternately at point 66.
tential (V4) when the load is so connected that it When the potential is
zero, transistor T1 is non-con-  40  is not energised for generating a
warning signal ductive and the potential applied to pin 10 of the mul-  in
the event of load failure, and characterised by 



tiplexer is the potential of rail 48 (5 or 17 volts) caus-  a further power
supply line (48), and means (50) ing the signal applied to pin 1 of the
multiplexer (i.e.  for establishing a fixed potential difference be-
voltage [err]) to be applied to input lead 42 of the com-  tween the
further and the first power supply lines parator 40. When a potential is
applied at point 66, the   45  (14, 48), the comparator (40) being arranged
transistor T1 is rendered conductive causing the po-    such that the fixed
potential difference between tential of pin 10 of the multiplexer to drop
to the po-  the further and the first supply lines (14, 48) pro- tential of
rail 14, thereby causing the multiplexer to  vides a constant voltage power
supply for the connect its input pin 2, i.e. potential [err], to comparator
comparator (40). input line 42.                                 so It is
possible to include more than one bulb in  2. A monitoring circuit
according to claim 1, charac- each arm (as shown by ghost lamps 70 and 72).
In       terised in that the reduced current is a bleed cur- this case, the
value ofthe bleed resistor 58 and ofthe  rent, which is less than 100 mA,
e.g. approxi- resistors 24 should be such that the voltage drop
mately from 5 mA to 20mA. across resistor 24 when both of the parallel
bulbs 10,  55 70 or 12,72 are intact is approximately the same as  3. A
monitoring circuit according to claim 1 or claim the voltage drop across
the cold reference resistor 60  2, characterised in that the comparator
(40) is ca- and hot reference resistor 32 but when one or both of   pable
of detecting potential differences of less 5    9                   EP
0438500 B1                   10       *    C    L   M   S    * than 50
microvolts, e.g. less than 20 microvolts,  reduzierten elektrischen Strom
durch den Ver- between the potential of the point between the     braucher
(10) vorsieht, wenn sich dieser in ener- resistor (24) and the load (10)
and the reference  gielosem Zustand befindet, mit einem in Serle mit
potential and preferably a comparator (40) is an   dem Verbraucher (10)
geschalteten Widerstand auto-zeroing comparator.                   5
(24), und mit einem Vergleicher (40) zum Verglei- chen derSpannung (Vi) an
einem Punkt (23) zwi- 4. A monitoring circuit according to any one of
schen dem Widerstand (24) und dem Verbrau- claims 1 to 3, characterised in
that the first power  cher (10) mit ener Referenzspannung (V4), wenn supply
line (14) has a potential level determined  der Verbraucher so
angeschlossen ist, dag er according to an output from a parallel connection
10  nicht mit Energle zur Erzeugung eines Warnsi- of a switch (20) and the
reduced current providing  gnals Im Falle des Ausfalls des Verbrauchers ge-
means (58), and In that the fixed potential estab-  spelst 1st,
gekennzelchnet durch eine weltbre lishing means (50) comprise a charge pump
ar-      Stromzufmhrleitung (48) und eine Vorrichtung ranged to control the
potential level of the further  (50) zur Errichtung einer festen
Spannungsdiffe- power supply line (48) In dependence upon the   15  renz
zwlschen dieser welteren (48) und der er- potential level of the first
power supply line (14).  stan (14) Strornzuf0hrleltung, wobel der Verglei-
cher (40) so eingerichtet ist, dall diese feste 5. A monitoring circuit
according to any one of        Spannungsdifferenz zwischen der weiteren
(48) claims 1 to 4, characterised in that the compara-  und der ersten (14)
Stromzuflhrleitung eane Kon- tor (40) is arranged to compare the potential
([err])  20  stantspannungsquelle fOr den Vergleicher (40) of the point
(23) between the resistor (24) and the  darstellt. loads (10) with a second
reference potential ([err]) when the load (10) is connected to be energised
2. Oberwachungeschaltung nach Anspruch 1, da- for generating a warning
signal In the event of    durch gekennzelchnet, daS der reduzierte load
failure.                              25      Strom ein Leckstrom let,
welcher klelner als 100 mA, beisplelswelse ungefahr zwischen 5 mA und 6. A
monitoring circuit according to any one of        20 mA ist. claims 1 to 5,
characterlsed by including a plural- ity of the loads (10, 12), a
respective resistor(24)  3. Oberwachungsschaltung nach Anspruch I oder In
series with each load, and means (30) for suc-  30  2, dadurch
gokenazelchnet, daB derVergleicher cessively connecting the points (23,25)
between    (40) Spannungsdifferenzen von weniger als 50 each resistor and
the associated load to the com-  Mlkrovolt, belspielswelse weniger ale 20
Mlkro- parator (40).                                      volt zwlschen der
Spannung an dem Punkt zwl- schen dern Widerstand (24) und dem Verbrau- 7. A
monitoring circuit according to claim 8, charac-  35  cher (10) und der
Referenzspannung erkennen terised in that said means for successively con-
kann, und daB derVerglelcher(40) vorzugsweise necting Is a multiplexer
(30).                     ein sich selbst auf Null stellender Vergleicher
ist. 



8. A monitoring circuit according to any one of    4. Oberwachungsschaltung
nach einem der An- claims 1 to 7, characterised by the load being a   40
spruche 1 bis 3, dadurch gekennzelchnet daft lamp.
die erste Stromzufflhrleltung (14) ein Spannungs- niveau hat das bestfimmt
wird in Abhangigkeit ei- 9. A load monitoring circuit according to any one
of   nes Ausgangs einer Parallelschaltung eines claims 1 to 3,
characterised by a switch (20) for  Schalters (20) und der Einrichtung (58)
zum Vor- switching said load on and off for supplying a first  45  sehen
eines reduzierten elektrischen Stroms, electric current to said load when
said switch is  und dall die Vorrichtung (50) zur Errichtung einer on, and
a resistor (58) in parallel with said switch  festen Spannung eine
Ladungspumpe enthalt, for providing said reduced electric current to said
welche des Spannungsniveau der weiteren load when said switch is off.
Stromzufflhrleitung (48) in Abhlingigkeit vorn 50      Spannungsniveau der
ersten Spannungszufuhr- Ieitung (14) steuert. Patentanspruche 5.
Oberwachungsschaltung nach einem der An- 1. Schaltung zur Oberwachung der
Betriebsbereit-       spruche 1 bis 4, dadurch gekennzeichnet dall schaft
von elektrischen Verbrauchern, mit eaner  55  der Vergleicher (40) dafuir
singerdchtst ist, die Stromzufflhrleitung (14) zur Stromversorgung
Spannung (VI) an der Stelle zwischen dem Wi- des Verbrauchers (10), um
diesen mit Energie zu    derstand (24) und dem Verbraucher (1 0) mit einer
versorgen, mit einer Einrichtung (58), die einen   zweiten Referenzspannung
(V3) zu vergleichen, 6    11                  EP 0 438 500 B1
12   *      C    L   M   S    * wenn der Verbraucher (10) so angeschlossen
lst,    quo la difference de potentiel fixe entre la premie- daB er mit
Energie zum Erzeugen sines Warnsi-      re ligne defourniture de puissance
et la ligne sup- gnals im Falle des Ausfalls des Verbrauchers ge-
plimentaire de fourniture de puissance (14, 48) speist wird.
assure une source d'allmentation de puissance a 5      tension constante
pour le comparateur (40). 6. Oberwachungsechaltung nach einem der An-
sprOche 1 bis 5, gekennzeichnet durch sine      2. Un circuit do
surveillance selon la revendication Mehrzahl von Verbrauehern (10,12),
einen zuge-     1, caract6rie6 en ce quo le courant r6duit est un h~rigen,
mit jedem Verbraucher In Serfs geschal-   courant de fulte qul eat
Infirleur A 100 mA, par teten WIderstand (24), und elner Elnrichtung (30)
10  exemple approximativement de 5 mA a 20 mA. fur den aufeinanderfolgenden
AnschlulB der Punkte (23, 25) zwischen jedem Widerstand und   3. Un circuit
de surveillance selon la revendication dem zugehorigen Verbraucher an den
Verglei-         1 ou la revendication 2, caract6rise en ce quo le cher
(40).                                         comparateur (40) eat capable
de detecter des dif- 15     ferences de potentiel Inferieures a 50
microvolts, 7. Oberwachungaschaltung nach Anspruch 8, da-          par
exemple inferleures A 20 microvolts, entre le durch gekennzelchnet, dal3
die Einrichtung fOr     potentiel du point entre la r6sistance (24) at la
den aufoinanderfolgenden Ansehlull sin Multiple-   eharge (10) ot le
potentlel de r6f6rence et en ee xer (30) lst.
quo, de pr6f6rence, le comparateur (40) est un 20      comparateur A
reglage automatique de zero. S 8. Oberwachungsschaltung nach einem der An-
sprOche 1 bis 7, dadurch gekennzekchnot daB,    4. Un circuit de
surveillance selon l'une quelconque die Last sine Lampe ist.
des revendications 1 A 3, caracterise en eo quo le niveau de potentiel de
la premiere ligne de 9. Oberwachungsschaltung nach elnem der An-  25
fourniture de puissance (14) est d6tbrmin6 en sprache I bis 3,
gekennizelchnet durch oenen       fonction de la sortie d'une connexion
parallele Schalter (20) zum An- und Abschalten der Last,     d'un
Interruptour (20) et des moyens (58) fournis- so dat sin ersbtr
elektrlscher Strom auf die Last  sant le courant redult, et en eo quo les
moyens gegeben wird, wenn der Schalter singeschaltet      d'etablissement
du potentiel fixe (50) compren- l1t, und elnen zu dem Schalter parahlelen
Wider-  30  nent une pompe a charge agences pour contrOler stand (58) zur
Versorgung der Last mit elnem re-   le nlveau de potential de la llgne
suppl6mentalre duzierten elektrischen Strom, wenn der Sohalter    do
fourniture de puissance (48) en fonetion du ni- ausgeschaltet ist.
veau de potentlel de la premiere ligne de fournl- ture de puissance (14). 



35 Revendleations                                     5. Un circuit de
surveillance selon lune quelconque des revendications I A 4, caracterise en
ce quo 1. Un circuit pour surveiller le bon fonctionnement   le comparateur
(40) eat agence pour comparer le de charges electriques, comprenant une
ligne de     potentil (VI) du point (23) entre la resistanee K>
fourniture de puissance (14) pourfournir du Cou-  40  (24) et les charges
(10) avec un deuxibme poten- rant electrique a la charge (10) afin de
'alimenter  tiel de r6f6rence (V3) lorsque la charge (10) est en energie,
des moyens (58) pour fournir un cou-   connectee pour etre aliment~e en
energie afin rant alectrique reduit & travers la charge (10)    d'emettre
un signal d'avertissement en cas de quand cette derniere n'est pas
alimentee en ener-  d6faillance de la charge. gie, une resistance (24) en
serie avec la charge   45 (10) et un comparateur (40) agence pour compa-
6. Un circuit de surveillance selon l'une quelconque rer le potentiel (VI)
d'un point (23) entre Ia resis-  des revendications I a 5, caracterise en
ce qu'il tance (24) et la charge (10) avec un potentiel de  comprend une
pluralite de charges (10, 12), une reference (V4) lorsque la charge eat
connect~e de  resistance correspondante (24) en serie avec tello maniere
qu'elle ne soit pas alimentee en  50  chaque charge, et des moyens (30)
pour connec- 6nergie af in d'6mettre un signal d'avertissement  ter
successivement au comparateur (40) les en cas de defaillance de Ia charge,
et caracterise  points (23, 25) entre chaque resistance otla char- par une
ligne supplementaire de fourniture de      ge assocloe. puissance (48), et
par des moyens (50) pour eta- blir une difference de potentiel fixe entre
la pre-  55   7. Un circuit de surveillance selon la revendication miere
ligne de fourniture de puissance et la ligne  6, caracterise en ce que
lesdits moyens pour supplementalre de fourniture de puissance (14,
connectersuccessivementsontconstitu6s parun 48), le comparateur (40) etant
agence de sortb      multiplexeur (30). 7    13                  EP 0 438
500 B1                 14       *   C    L   M   S    * 8. Un circuit de
surveillance selon l'une quelconque des revendications I A 7, caracterise
en ce que la charge est une lampe. 9. Un circuit de surveillance de charge
selon l'une   5 quelconque des revendications 1 A 3, caracterise par un
interrupteur (20) pour la commutation marchelarret de ladite charge et pour
l'alimenter avec un premier courant electrique quand ledit in- terrupteur
est en position "marche" et par une re-  10 sistance (58) en parallele avec
ledit interrupteur pour alimenter ladite charge avec ledit courant
6lectrique r6dult quand ledit interrupteur eat en position "ouverte". 15 20
25 30 35 40 45 50 55 8    


