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frequency being proportional to the magnitude of a second voltage signal at
the input; and, micro- Technical Field
processor means for controlling a display means This invention relates
generally to voltage level  in response to the pulse frequency signal to
monitoring and indicating apparatus and, more    5    display data
representive of the first voltage particularly, to apparatus for monitoring
and indi-  signal. Such an apparatus is hereinafter referred eating the
discharge level of a battery.           to as of the kind described. Whilst
this apparatus does have a microprocessor means, its input Background Art
conditioning circuit is not capable of auto- In a variety of systems, and
for many reasons, it  1o   matically adjusting itself to ensure that the is
important to have information or data concern-  second voltage signal is
compatible with the ing the voltage level or charge remaining in an
voltage-to-frequency converter irrespective of the - energy storage device.
For example, in a vehicle   magnitude of the first voltage signal being re-
such as an electric lift truck, the voltage level or  ceived from either
one of two different voltage amount of charge remaining in the battery
should   15   sources. be monitored and displayed to' avoid potential
In accordance with the present invention, an problems. If the battery is
used when it has been  apparatus of the kind described is characterized
overly discharged, damage can occur to the         by the means being able
to receive the first battery as well as to electrical components such
voltage signal from any one of a plurality of as motors and controllers
that are supplied with   20   different voltage sources and the
conditioning power from the battery.                            circuit
including means for scaling the first volt- Electronic monitoring and
display systems or    age signal to produce the second voltage signal,
apparatus have been developed to produce such      the scaling factor being
selected by the means on information to avoid the problems resulting from
the basis of the magnitude of the first voltage an overly discharged
battery. In one system, the   25   signal. The 'provision of the scaling
means instantaneous battery voltage is compared to a     enables the
apparatus to monitor, for example, reference voltage. Whenever the
instantaneous     either a 24 volt or a 36 volt source without the battery
voltage is less than the reference voltage,  operator having to adjust the
apparatus or the an oscillator is turned on, 'whose pulses are
apparatus having to be provided with input condi- counted by a counter. The
counter outputs are fed   30   tioning circuits dedicated to particular
voltages of to a digital-to-analog converter which drives the  voltage
sources. pointer of a gauge indicating the level of charge remaining in the
battery. The output of the con-  Brief Description of the Drawings verter
is also fed back to change the reference     Fig. I is a block diagram of
an embodiment of voltage. Thus, as the battery discharges, the   35   the
present invention. counter is advanced, causing the converter to       Fig.
2A, Fig. 2B, Fig. 3 and Fig. 4, show flow move the pointer on the gauge
from a fully        charts of software used in the present invention.
charged towards a fully discharged position and also to reduce the
reference voltage.              Best Mode for Carrying Out the Invention
One problem with the above monitoring and   40    Fig. 1 shows a voltage
level monitoring and display systems relates to its application for use
indicating apparatus 10 that is used to monitor in state of the art
vehicles. As the state of the art  and display data of the voltage level or
amount of advances, these vehicles will have minicomputers  charge
remaining in an energy storage device or including microprocessors to
perform a number     source +V. As one example, the source +V being of
functions. However, this prior monitoring and   45   monitored can be a
battery (not shown). display system is not designed to be used with      A
means 11 converts its input signal to an minicomputers and is expensive.
output signal proportional to the input signal. Furthermore, this prior
monitoring and display   Means 11 is a voltage-to-frequency converter 12
system is a dedicated system in that it is designed  having an input 14
receiving a variable voltage or calibrated for use with a battery of one
rated   50   signal as the input signal from an input condition- voltage,
e.g., a 24 volt battery. A different design  ing circuit 16 whose input
itself is a voltage signal or calibration of the prior monitoring and
display  from the source +V. Converter 12 produces a system would have to
be implemented should it      pulse train at an output 18 as the output
signal be used with, for example, a 36 volt battery. The  having a
frequency proportional to the variable requirement for two implementations
enhances   55   voltage signal at input 14. As one example, substantially
the cost for producing a monitoring  voltage-to-frequency converter 12 can
be model and display system for use with different batteries  RC4151,
manufactured by the Raytheon Cor- supplying different voltages.
poration of Mountain View, California. US-A--4217645 discloses a voltage
level           Input conditioning circuit 16 has means 20 for monitoring
and indicating apparatus comprising   60   receiving the voltage signal
from the source +V. an input conditioning circuit having means for
Circuit 16 also has means 22 for shifting this receiving a first voltage
signal; a voltage-to-   voltage signal to an equivalent voltage signal
frequency converter having an input connected to  level at input 14 whether
the source +V is any one the conditioning circuit and being constructed to
of a plurality of different sources such as a 24 volt produce a frequency
signal at an output with the   65   supply or a 36 volt supply. Means 22
has a voltage 2 



3                    0  086  778                      4 divider 24
whichserves to effect this equivalence.      Then, a sample of source
voltage data in the This voltage divider 24 includes a resistor 26 and
form of the pulse frequency signal on line 18 is a resistor 28, in which
the output of voltage         called by microprocessor 40 (block 48).
Micro- divider:24 is taken at a junction 30 coupled to the   processor 40
counts the number of pulses re- input 14. A series-connected resistor 32
and trans-    5    ceived on line 18 over a period of time. In istor 34
are, connected in parallel across the        response to this count, a
digital number re- resistor 28. A - zener diode 36 is connected in   v
presenting the level of source voltage is produced parallel across resistor
26 and. resistor 28,and to   and added to the digital number stored in
register the -base of transistor 34. Zenerdiode 3: is          S (block
50). Next, counter C is decremented by 1 constructed tobe non-conductive
when meaih ns20 to    (block 52) and, if counter C does Inotequal 0 is.!
coupled to oneofthe pluralityo.:,f voltage.      (block 54), a loop is
executed in which the pro-w sources, fo  e      source+V of 24 volts, and
gram again proceeds through blocks 48, 50,': 52, is conductive when means
20 is. coupled' to          54. another of thje plurality of voltage
sources,':.for    -The loop is executedfor256counts of counter C example,
sou~rce ,+of 36.vol ts. Resistor can    15   whicha correspond to 258;
'snarplesofscvolt- be variabl6e for reasons t o bedescrb   b l. o '     age
da..ta. ;At the completionho this.samplfog. +Vso that zenordiode 38 does
not .~cond~uct~he        the .umof 256 sarjeleg of the mourcq voltage data
: :-   received voltage signal from th'is sour'ce i~s'shiffted  (block 50)
an'd cunteg:iu!t22lcW?.  . or: divided by resistor 26 and. Oresistb
o t  2    Then;  '     er9 l       t      e    , .b-:k'4' voltage:
diider..24 and: supplied -to input' 14 If .source voltage by divding the
number stored in .'..-' mneans 20 isconnected to thAe 38voltsceV s2o
register OStby     .pden6  averagdgl that zener diode, 36 is
cnducti~vetrasistor 34. ,is  ,--number whichisstore~dieg         {' A-:
turned on to Ope~r.ativel!y.c~ouple,,resi'stor,3:2 in  . for
this.-initialstapOn'prte-uf~r .. parallel with ,resistor 28. Tbi~s,,s~hift
,'th~e;r~e~c'eived    25   calculating an av~erage:o~ver' a.la~rge numbe'r<
............of; voltage signali fromrithissouprc/eto an eq'uivalent:
samplings is tQ r~edu~ce the e:,-ffectof suro~us;-:, level atinput 14
t~htthe voltage signal wouldbe if   voltage data or gli-Otches that ight
occurfor any- the so.urce    were the 24 volt:source fortfully      number
of reasons.  .. charged '24 :volt: and 36 'yolt sources. ,;T~hus, -con-
Next, ,the :digital ,number sin 'register A (block':56) .:-. verter 12 will
produce a: p~ulse, train of .the' same    30   his scaled to a digital
numbiler i1n the range e-  an'd;      . frequencyatoutput 18
whethertheinputcondi- stored in aoregister           D b(bloclk ck58).
ifIregister D, tioning circuit 16 is connect~ed to onesource' +V
equals0 (block 60),indicating afully discharged     ': or a different
source +V. Variable resistor 32 is an  source +V, a power cont'rolled
m'ember, s uch as a,     : alignment resistorithst is preset to produce.the
fork lift carriage of a lifttruck, is disabled (block _,  same level of
voltage signal at input 14 should .the    35   62). This .can occur,
for.'examp~le, by opening an  i ' source +V be the different source such as
the 36      electrical contactorg   not shown) that couples volt supply.
Additional zener-transistor-variable      power from source +V to the
controlled member resistor: circuits  could  be  incorporated  to       so
as possiblynot to damage source V or the accommodate sources +V of oth, er
magnitudes,         controlled member. If register D does not equal 0-to A
data  processor means. 38 such  as a micro-   40   (block-60) and does not
equal 1 (block64) (see Fig.  : processor40 issoftware programmedtcontrola
2Bf, or after disabling the,- power controlled 'or display means .42 with
voltage l Revel data over a    member (block 62), if register D does not
equal 1 line 44 in response to the frequency, of the pulse    (block 84),
then the scaled number is displayed train being received on output 18.
Microprocessor     (block 66) on display means 42. 40 controls display
means 42 to display voltage    w5   If register D is equal to 1 (block 64),
indicating a level data indicating the voltage level or remain-    low
level -of source voltage, thennumbers   9' ing charge of sourcem+V.
Microprocessor 40 can        and letters A-F are displayed continuously in
be, for example, model MK3870 manufactured by         sequence  (block 68).
By incrementing  con- the MOSTEK Corporation of Carrolitoni, Texas and
tinuously the display means 42, a warning will be display means 42 can be a
conventional LED    so         produced that the source +V is in a low
voltage hdisplay.                 ,:                          condition and
that the controlled member may be Microprocessor 40 is software programmed
in         disabled shortly. accordance with the flow chart of Fig. 2A,
Fig. 2B,     After this initial start-up in which the average of Fig. 3 and
Fig. 4. At start-up, as part of an initializa  256 samples is displayed
(block 66) or the tion procedure (block 46), a storage register S is   55
sequence is displayed (block 68), a reading of the set equal digitally to
0. a storage register V1 is set  voltage level of source +V is taken only
when the equal digitally to a predetermined maximum         .  vehicle is
in neutral. This is the time when there is number, and a storage register
V2tis set equal        constant current draw,.and the source +V hasn't
digitally to a -predetermined minimum number,         dropped due to high
current draws. Therefore, if. As will be discussed, display means 42 will
60   the lift truck is not in neutral (block 70), the: display numbers in
the range 0-9 in which 9           program waits until it is in neutral
(block 72). represents a fully charged source +V  and 0             If the
lift truck is in neutral (block 70), counter C represents a fully
discharged source +V. The          is set equal to 8 (block 74). Then, a
sample of initialization  procedure also  includes setting a
sourcevoltagedataiscalled(block76as in block 



counter Cequal digitally toe256.   '6    48, to  produce  a count or
digqital number re- 3: .resistor:~~~~~~~~ cicut   col      eicroae    os.a
osbyntt   aaesuc      o               h acomodtesof:l +V of;hrmgiue.cnrle
ebe.I eitrDde   o   qa    5                   0086 778
6 presenting the level of source voltage. This count  Industrial
Applicability is then added to the summation of the previous        The
system 10 can be installed on, for example, 256 samples stored in register
S (see block 50),    an electric fork lift truck to monitor and display and
the previous average stored in register A (see  data representing the
voltage level of a source +V block 56) is subtracted (block 78). Then,
counter C    5    such as a battery. As the lift truck is used and the is
decremented by 1 (block 80) and, if counter C    battery is discharged, the
voltage-to-frequency does not equal 0 (block 82), a loop is executed in
converter 12 will produce at output 18 a pulse which the program proceeds
through blocks 76,       frequency signal proportional to the voltage 78,
80, 82.                                         signal at input 14.
Microprocessor 40, under soft- The loop is executed for 8 counts of counter
C    to   ware control, periodically will convert the fre- which correspond
to 8 additional samples of         quency signal to voltage level data on
line 44 source voltage data. 'The subtractions 'of the      which
represents a range of numbers 0-9 that average in register A (block 78)
makes room for     will be displayed on display means 42. these 8 samples.
At the completion of this sam-       Should the battery voltage drop to a
-low level, pling, when counter C is equal to 0 (block 82), a    i5   e.g.,
register D = 1, then the microprocessor new average is calculated and
stored in register'A  40 will inform the vehicle operator of this cohdi-
(block 84) (Fig. 3). This allows'a slow' change in-  tion by controlling
display means-42 to display the average so that a bad reading Will not be
the sequence of numbers 0-9 andlettersA-F.In displayed on display means 42.
Also, this allows    the event the battery is fully discharged i.e., time
for source +V to recover if it has Just beeen   20   register D = 0.
microprocessor 40 -will disable used extensively.
power controlled members such as motors driv- Next, the new average stored
in register A is     ing a fork lift mast by opening contactors through
scaled to a digital number in the range 0-9 and     which battery power is
supplied to the motors.- stored in a register Di (block 86). If the number
in  In summary, the present invention is a state-of- register Dl is greater
than the number in register   25   the-art microprocessor based system  10
which D presently being displayed (block 88), then the    monitors and
indicates changing voltage levels of number in register D continues to be
displayed      any source +V, and is inexpensive relative 'to (block 90).
If not, then the number in register'D  is  prior systems. Also, the input
conditioning circuit displayed (block 92). Thus, display means- 42 is    16
adds flexibility in that the same converter 12 monotonic i.e., always
decrementing' so that it  3o   can be coupled to different sources such as
a 24 will not display. a higher number once a lower      volt battery or a
36 volt battery. number has been displayed, except when- se-
Other aspects, objects and advantages of this quencing (block 68).
'                   invention can be obtained from a study of the *
Next, if the display is equal to 0 (block 94), the  drawings, the
disclosure and the appended Be/ power controlled member is disabled (block
96). If  36   claims. not, and the display is equal to 1 (block 98), or
after disabling the power controlled member         Claims (block 96) if
the display is equal to 1 (block 98), then the display starts or continues
to' be in-       1. A voltage level monitoring and indicating cremented
continuously to show the sequence   40   apparatus (10) comprising an input
conditioning 0-9, A-F (block 100). If the display does not       circuit
(16) having means (20) for receiving a first equal 1 (block 98), then the
program enters at      voltage signal; a voltage-to-frequency converter
entry point E (block 70) (Fig. 2B) when the lift truck  (12) having an
input connected to the condition- is next in neutral.
ing circuit (16) and being constructed to produce a v..2    Fig. 4 shows a
subroutine when calling a   46   pulse frequency signal at an output (18)
with the sample (e.g., block 48). A count is 'obtained in   frequency being
proportional to the magnitude of response to the frequency signal on line
18 that is  a second voltage signal at the input (14); and, proportional to
the voltage level of source +V      microprocessor means (38) for
controlling a dis- (block 102). If this count is greater than a maxi-  play
means (42) in response to the pulse fre- mum initially set in register V,
(block 104), the'  50   quency signal to display data representive of the
count is set equal to this maximum (block 106)     first voltage signal;
characterized by the means and a return is made (block 108). If not, and if
the  (20) being able to receive the first voltage signal count is less than
the minimum initially set in    from any one of a plurality of different
voltage register V2 (block 110), the count is set to this  sources and the
conditioning circuit (16) including minimum (block 112) and the return is
made   65    means (22) for scaling the first voltage signal to (block
108). If the count is not greater than the   produce the second voltage
signal, the scaling maximum (block 104) nor less than the minimum
factor being selected by the means (22) on the (block 110), the return is
made (block 108). These  basis of the magnitude of the'first voltage
signal. maximum and minimum values represent the             2. An
apparatus (10) according to claim  1, 



maximum and minimum voltages that are ex-   60   wherein the scaling means
(22) comprises a pected to be seen in the system at start-up. If the
voltage divider (24) having first and second resis- voltages are greater
than the maximum or less      tors (26, 28), the input (14) of the
converter (12) than the minimum it is assumed that this is a       being
connected between the first and second temporary mistake or a fluke. Thus,
the count is    resistors (26, 28); and a third resistor (32) con- set
either to max (block 106) or min (block 112).   65   nected in series with
a transistor (34), the series 4    5                   0 086 778
6 presenting the level of source voltage. This count  Industrial
Applicability is then added to the summation of the previous        The
system 10 can be installed on, for example, 256 samples stored in register
S (see block 50),    an electric fork lift truck to monitor and display and
the previous average stored in register A (see  data representing the
voltage level of a source +V block 56) is subtracted (block 78). Then,
counter C    5    such as a battery. As the lift truck is used and the is
decremented by 1 (block 80) and, if counter C  , battery is discharged, the
voltage-to-frequency does not equal 0 (block 82), a loop is executed in
converter 12 will produce at output 18 a pulse which the program proceeds
through blocks 76,       frequency signal proportional to the voltage 78,
80, 82.                                         signal at input 14.
Microprocessor 40, under soft- The loop is executed for 8 counts of counter
C    to   ware control, periodically will convert the fre- which correspond
to 8 additional samples of         quency signal to voltage level data on
line 44 source voltage data. The subtractions of the        which
represents a range of numbers 0-9 that average in register A (block 78)
makes room for     will be displayed on display means 42. these 8 samples.
At the completion of this sam-       Should the battery voltage drop to a
low level, pling, when counter C is equal to 0 (block 82), a    is   e.g.,
register D = 1, then the microprocessor new average is calculated and
stored in register A  40 will inform the vehicle operator of this condi-
(block 84) (Fig. 3). This allows a slow change in   tion by controlling
display means 42 to display the average so that a bad reading will not be
the sequence of numbers 0-9 and letters A-F. In displayed on display means
42. Also, this allows    the event the battery is fully discharged, i.e.,
time for source +V to recover if it has just been    20   register D = 0,
microprocessor 40 will disable used extensively.
power controlled members such as motors driv- Next, the new average stored
in register A is     ing a fork lift mast by opening contactors through
scaled to a digital number in the range 0-9 and     which battery power is
supplied to the motors. stored in a register D1 (block 86). If the number
in  In summary, the present invention is a state-of- register D1 is greater
than the number in register   25   the-art microprocessor based system  10
which D presently being displayed (block 88), then the    monitors and
indicates changing voltage levels of number in register D continues to be
displayed      any source +V, and is inexpensive relative to (block 90). If
not, then the number in register D1 is  prior systems. Also, the input
conditioning circuit displayed (block 92). Thus, display means 42 is     16
adds flexibility in that the same converter 12 monotonic i.e., always
decrementing so that it  30   can be coupled to different sources such as a
24 will not display a higher number once a lower       volt battery or a 36
volt battery. number has been displayed, except when se-            Other
aspects, objects and advantages of this quencing (block 68).
invention can be obtained from a study of the Next, if the display is equal
to 0 (block 94), the  drawings, the disclosure and the appended power
controlled member is disabled (block 96). If  35   claims. not, and the
display is equal to 1 (block 98), or after disabling the power controlled
member         Claims (block 96) if the display is equal to 1 (block 98),
then the display starts or continues to be in-        1. A voltage level
monitoring and indicating cremented continuously to show the sequence   40
apparatus (10) comprising an input conditioning 0-9, A-F (block 100). If
the display does not       circuit (16) having means (20) for receiving a
first equal 1 (block 98), then the program enters at      voltage signal; a
voltage-to-frequency converter entry point E (block 70) (Fig. 2B) when the
lift truck  (12) having an input connected to the condition- is next in
neutral.                                 ing circuit (16) and being
constructed to produce a Fig. 4 shows a subroutine when calling a    45
pulse frequency signal at an output (18) with the sample (e.g., block 48).
A count is obtained in     frequency being proportional to the magnitude of
response to the frequency signal on line 18 that is  a second voltage
signal at the input (14); and, proportional to the voltage level of source
+V      microprocessor means (38) for controlling a dis- (block 102). If
this count is greater than a maxi-  play means (42) in response to the
pulse fre- mum initially set in register VI (block 104), the    so   quency
signal to display data representive of the count is set equal to this
maximum (block 106)      first voltage signal; characterized by the means
and a return is made (block 108). If not, and if the  (20) being able to
receive the first voltage signal count is less than the minimum initially
set in     from any one of a plurality of different voltage register V2
(block 110), the count is set to this   sources and the conditioning
circuit (16) including minimum  (block 112) and the return is made   55
means (22) for scaling the first voltage signal to (block 108). If the
count is not greater than the   produce the second voltage signal, the
scaling 



maximum (block 104) nor less than the minimum       factor being selected
by the means (22) on the (block 110), the return is made (block 108). These
basis of the magnitude of the first voltage signal. maximum and minimum
values represent the             -2. An apparatus (10) according to claim
1, maximum and minimum voltages that are ex-   60   wherein the scaling
means (22) comprises a pected to be seen in the system at start-up. If the
voltage divider (24) having first and second resis- voltages are greater
than the maximum or less       tors (26, 28), the input (14) of the
converter (12) than the minimum it is assumed that this is a       being
connected between the first and second temporary mistake or a fluke. Thus,
the count is    resistors (26, 28); and a third resistor (32) con- set
either to max (block 106) or min (block 112).   65   nected in series with
a transistor (34), the series 4    7                   0 086 778
8 connected resistor (32) and transistor (34) being   entre les premiere et
deuxieme resistances (26, \)   connected in parallel with the second
resistor        28); et une troisieme resistance (32) branchee en (28).
serie avec un transistor (34), la resistance (32) et le 3. An apparatus
(10) according to claim 2,        transistor (34) branch6s en s6rie etant
montes en wherein the scaling means (22) comprises a zener    5
parallele sur la deuxieme resistance (28). diode (36) having a cathode
connected to the end      3. Appareil (10) selon la revendication 2, dans
of the first resistor (26) remote from the input (14)    .   lequel les
moyens de calibrage (22) comprennent and an anode connected to a base of
the transis-    une diode Zener (36) dont une cathode est con- tor (34).
nect6e A l'extr6mit6, 6loign6o de I'entr6e (14), de 4. An apparatus (10)
according to claim  3,   10   la premiere resistance (26) et dont une anode
est wherein the third resistor (32) is variable.        reliee A Ia base du
transistor (34). 5. An apparatus (10) according to any of the        4.
Appareil (10) selon la revendication 3, dans preceding claims, wherein
the-microprocessor        lequel la troisibme resistance (32 est variable.
means (38) is software programmedtotakeapro-          5. Appareil (10)
selon l'une quelconque des determined number of sampes. of -.the ptulse
15   revendications  pr6cedentes, dans  lequel le    ,    ' frequency
signal and.-to averagethe. pred eter-     mayen formant microprocesseur
(38) est pro- mined number ofesamples...:           . .         ....
grammeparlogiciel dotells faobn a pouvoirsaisir 6. An apparatus (10)
according to any of the       un nombre pr determine d'echa ntillons du
si-- preceding claims, wherein the microprocessor        gnaelpulsatoire de
fr queice et apouvoir faireila means (38) is-software. programmed .to
.ontrol   20    mayenneuM n  d'6chantil- the display means (42) toindicate
apredeter-        Ions. mined voltage level condition. -.
6. Appareil (10) solon 1 'une quelconque des *  .  7.'An apparatus
(10).according to any of the.      revendications  pr~cedentes, dans
lequel io ;   preceding -claims, wherein. the microprocessor       moyen.
formant microprocesseur (38), est pro-  , : means (38) is software
programmed torc ontrol   25   gramme: par logicie! de telle faon 3 pouvoir
the display means (42) to displayeany one of a pre-  commander le moyen
d'affichage (42) afin qu'il determined range of numbers.         .
indique un 6tat de: niveau de tension pred6ter- 8. An apparatus according
to claim. 7, wherein     mine. ' the microprocessor means (38) is software
pro-        7. Appareil (10) selon l'une quelconque des grammed to control
the' display means (42) to   30   revendications pr6c6dentes, dans lequel
le display a numerical sequence of the numbers in      moyen formant
microprocesseur (38) est pro- response to a predetermined conditionof the
first   gramme par.logiciel de telle facon A pouvoir voltage level.
commander le moyen d'affichage (42) afin qu'il affiche un nombre quelconque
appartenant a une    : Revendications                                 35
plage pred6terminee de nombres. 8. Appareil selon la revendication 7, dans
lequel 1. Appareil (10) de contr6le et d'indication d'un  le moyen formant
microprocesseur (38) est pro- niveau de tension, comprenant un circuit
adapta-    gramme par logiciel de telle facon A pouvoir teur d'entree (16)
qui comporte des moyens (20)     commander le moyen d'affichage (42) afin
qu'il de reception d'un premier signal de tension; un    40   affiche une
sequence numerique des nombres en convertisseur tension/frequence (12)
presontant     reponse A un etat predetermine du premier ni- une entree
connectee au circuit adaptateur (16) et  veau de tension. conqu pour
generer, sur une sortie (18), un signal pulsatoire de frequence dont la
frequence est       Patentanspruche proportionnelle a l'amplitude d'un
second signal   45 de tension applique A I'entree (14); et un moyen      1.
Spannungspegeluberwachungs-   und formant microp'rocesseur (38) pour
commander        Anzeigevorrichtung (10), die folgendes aufweist: un moyen
d'affichage (42) en reponse au signal      eine
Eingangskonditionierschaltung (16) mit Mit- pulsatoire de frequence, en vue
d'un affichage de   teln (20) zum Empfang eines ersten Spannungs- donneos
representatives du premier signal de   50   signals, tension; caracterise
en ce quo lesdites moyens        einen  Spannungs-zu-Frequenzkonverter (12)
(20) sont aptes A recevoir le premier signal de     mit  einem   Eingang
verbunden  mit  der tension de l'une quelconque d'une serie de
Konditionierschaltung (16) und ausgelegt zur Er- 



sources de tension differentes et le circuit adapta-  zeugung eines
Impulsfrequenzsignals als eine teur (16) renferme des moyens (22) destines
A   55   AusgangsgroBe (18) mit der Frequenz proportio- calibrer le premier
signal de tension pour generer  nal zur GroBe eines zweiten
Spannungssignals le second signal de tension, le facteur de cali-    am
Eingang (14) und brage etant selectionne par les moyens (22) en
Mikroprozessormittel (38) zur Steuerung von fonction de I'amplitude du
premier signal de        Anzeigemitteln (42) infolge des Impulsfrequenz-
tension.                                       60   signals zur Darstellung
von Daten, reprasentativ 2. Appareil (10) selon la revendication 1, dans
fur des erste Spannungssignal, lequel les moyens de calibrage (22)
comprennent       gekennzeichnet durch Mittel (20) zum Empfang un diviseur
de tension (24) comportant une pre-     des ersten Spannungssignals von
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