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(57) ABSTRACT

Stated is a charging-current regulating device for charging an
energy storage device for a field device, and for regulating a
charging current for the energy storage device, wherein regu-
lating the charging current for the energy storage device takes
place in such a manner that a limiting value relating to an
input current of the field device is not exceeded. Regulating
the charging current may take place in such a manner that
energy storage takes place as quickly as possible and without
overloading an input protection circuit of the field device.
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CHARGING OF SECONDARY CELLS
(ACCUMULATORS) WITH REGULATED
INPUT CURRENT

REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of the filing date
of EP Patent Application Serial No. EP 11 164 940.6 filed 5
May 2011 and U.S. Provisional Patent Application Ser. No.
61/482,909 filed 5 May 2011, the disclosure of both applica-
tion are hereby incorporated by reference.

FIELD OF THE INVENTION

[0002] The present invention relates to the supply of power
to field devices. In particular, the present invention relates to
a charging-current regulating device for regulating an input
current of a field device and for regulating a charging current
for charging an energy storage device for the field device, to
a field device with a charging-current regulating device, and
to a method for regulating a charging current for charging an
energy storage device for a field device.

BACKGROUND

[0003] Field devices are, for example, used in measuring
and automation engineering. In order to be prepared indepen-
dently of an electricity supply by way of an electricity grid or
for the case of a power outage, field devices may comprise an
energy storage device that makes it possible to operate the
field device independently of an electricity supply by way of
an electricity grid. The term “energy storage device” may, for
example, refer to rechargeable batteries.

[0004] In particular, the term “energy storage device” may
refer to rechargeable batteries which during operation of the
field device are charged by way of an electricity grid.

SUMMARY OF THE INVENTION

[0005] In field devices the input current load is limited, for
example, by protective circuits for measures relating to elec-
tromagnetic compatibility, or by reverse-polarity protection
circuits (hereinafter referred to as “input protection circuits™).
[0006] Stated are a charging-current regulating device for
charging an energy storage device for a field device and for
regulating a charging current for the energy storage device, a
field device with a charging-current regulating device, as well
as a method for regulating a charging current according to the
characteristics of the independent claims. Developments of
the invention are set out in the subordinate claims and in the
following description.

[0007] Many of the characteristics described below with
reference to the charging-current regulating device may also
be implemented as method-related steps and vice versa.
[0008] According to a first aspect of the invention, a charg-
ing-current regulating device for charging an energy storage
device for a field device and for regulating a charging current
for the energy storage device is stated, which charging-cur-
rent regulating device comprises a control unit, a regulating
unit and a switching regulator.

[0009] In switching regulators for charging circuits for
charging rechargeable batteries the input current depends on
the input voltage and on the output power. With an increase in
the input voltage and with a constant output power of a
switching regulator, the input current that is used to charge the
energy storage device drops without regulation.
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[0010] With the drop in the input current of the switching
regulator the entire current draw of the field device, which
comprises the switching regulator and the charging circuit for
the energy storage device, drops so that any input protection
circuit in this case is no longer used to capacity. Accordingly,
the output power of the switching regulator, on which output
power the charging time of the energy storage device
depends, can be increased, which results in turn in an
increased current draw of the field device so that the input
protection circuit of the field device is used to capacity.
[0011] In this manner the charging process of the energy
storage device, for example of rechargeable batteries, may be
accelerated, and at the same time overloading input protec-
tion circuits of the field device may be prevented.

[0012] The components in the input protection circuit may
be designed for the maximum load case. With a specified
output power of a switching regulator for a charging circuit
this is the case with a low input voltage, because in turn a high
input current is necessary in order to attain the specified
output power. In contrast to this, the input current of a switch-
ing regulator for loading rechargeable batteries drops with an
increase in the input voltage and with the output power
remaining constant.

[0013] Inthe high input voltage range, which is tantamount
to a low input current with a specified output power, an input
protection circuit is not used to maximum capacity, and con-
sequently a rechargeable energy storage device that is to be
charged, for example rechargeable batteries, may not be
charged at the fastest possible rate.

[0014] The control unit is used to specify a command vari-
able for the regulating unit. The command variable may, for
example, be a maximum-permissible input current for an
input protection circuit of the field device. The control unit
may be configured manually or in an automated manner in
that the command variable is adjusted, for example depend-
ing on external parameters, for example an ambient tempera-
ture of the field device.

[0015] The regulating unit may be designed to regulate the
input current of the switching regulator for charging the
energy storage device in that from the regulating unit a control
variable is transmitted to the switching regulator.

[0016] However, the regulating unit can also be designed to
transmit a control variable to an electrical consumer of the
field device so that the electrical consumer reduces its current
draw, and consequently, in turn, the input current of the field
device is reduced so that an input protection circuit of the field
device is not overloaded, or with the input current remaining
constant the charging current may be increased.

[0017] The switching regulator may specify an input volt-
age and an input current for a charging circuit that carries out
a charging process of the energy storage device of the field
device.

[0018] The input current of the electrical consumer and the
input current of the switching regulator for charging the
energy storage device specify the entire input current of the
field device, which input current flows through the input
protection circuit of the field device.

[0019] Thus the input current of the field device may be
regulated in that the regulating unit adjusts the input current
of'the switching regulator or the input current of the electrical
consumer.

[0020] By way of the control unit for the regulating unit it
may be possible to specify whether and in what manner the
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input current of the electrical consumer and/or the input cur-
rent of the switching regulator for charging the energy storage
device are/is to be adjusted.

[0021] According to a further aspect of the invention, a
charging-current regulating device for charging an energy
storage device for a field device and for regulating a charging
current for the energy storage device without in this process a
limiting value relating to an input current of the field device
being exceeded is stated. In this arrangement, the charging-
current regulating device may comprise a current sensing
resistor or a corresponding device, an operational amplifier or
a corresponding device and a switching regulator or a corre-
sponding device.

[0022] The input current of the field device can flow
through the current sensing resistor, and consequently a cor-
responding voltage drops at the current sensing resistor. The
voltage that drops at the current sensing resistor may be used
as the input voltage for the operational amplifier. Further-
more, an output value of the operational amplifier can be fed
to the switching regulator so that a pick-up current or an
output current of the switching regulator can be altered. In this
arrangement the switching regulator is controlled by the
operational amplifier in such a manner that the pick-up cur-
rent or the output current of the switching regulator is altered
in such a manner that the input current of the field device,
which input current flows through the current sensing resistor,
does not exceed the limiting value of the input current of the
field device.

[0023] The input current of the field device or the pick-up
current or the output current of the switching regulator rep-
resent the variable to be controlled, and thus the controlled
variable.

[0024] The operational amplifier in conjunction with the
current sensing resistor represents a regulator or a regulating
unit. The command variable of the regulator is the limiting
value of the input current of the field device.

[0025] The actual value of the input current of the field
device is determined indirectly by way of a dropping voltage
on the current sensing resistor, wherein the voltage dropping
at the current sensing resistor is caused by the input current of
the field device, which input current flows through the current
sensing resistor.

[0026] From acomparison of the setpoint value of the input
current of the field device with the actual value of the input
current of the field device, on the operational amplifier an
output signal is caused that can serve as a control variable for
the current draw of the switching regulator so that from an
adjustment of the pick-up current or of the output current of
the switching regulator an adjustment of the input current of
the field device results.

[0027] An output value of the operational amplifier can of
course also be fed to an electrical consumer of a field device
so that an input current of the electrical consumer is regulated,
and consequently the input current of the field device is also
adjusted.

[0028] A control unit can be connected to the operational
amplifier in such a manner that a setpoint value relating to the
input current of the field device is specified.

[0029] According to a further embodiment of the invention,
the operational amplifier is switched as a differential ampli-
fier so that a voltage differential present at two inputs of the
operational amplifier is output, weighted by an amplification
factor, at an output of the operational amplifier.
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[0030] The difference between a setpoint value relating to
the input current of the field device and the actually measured
value of the input current of the field device thus causes the
output value of the operational amplifier, which output value
serves as the control variable for the current draw of the
switching regulator and/or of the electrical consumer of the
field device.

[0031] According to a further embodiment of the invention,
the current sensing resistor is an ohmic resistor.

[0032] A charging-current regulating device as described
above and below is particularly suitable for use in field
devices that are operated with direct current and in a direct
voltage range of, in particular, 12 volts, 24 volts or 32 volts.
[0033] Of course, operation at any other voltage values and
current values may also be possible.

[0034] According to a further aspect of the invention, a field
device is stated that comprises a charging-current regulating
device as described above and below.

[0035] According to a further embodiment of the invention,
the field device furthermore comprises an input protection
circuit, an energy storage device, at least one electrical con-
sumer and a charging circuit.

[0036] In this arrangement the input protection circuit rep-
resents a limiting factor for an input current load of the field
device. In other words, an excessive input current load can
result in damage to the input protection circuit.

[0037] The energy storage device is designed to supply the
electrical consumer with electrical power.

[0038] The charging circuit is designed to supply the
energy storage device with energy in such a manner that the
energy storage device stores the supplied energy, wherein the
charging-current regulating device regulates the charging
current supplied to the charging circuit.

[0039] The input protection circuit can, for example, com-
prise measures relating to electromagnetic compatibility or
measures relating to reverse polarity protection.

[0040] Any component can be used as an energy storage
device, which component is suitable to store electrical power,
in particular in chemical form. In this arrangement, the energy
storage device is used to provide energy in order to operate the
field device away from access to an electrical grid or in the
case of a power outage.

[0041] The at least one electrical consumer of the field
device can, for example, be a measuring device or an evalu-
ation device for data acquired by a measuring device.

[0042] Forexample, the measuring device can be a fill level
sensor, a pressure sensor or a flow sensor. Of course, for
example, sensors for any physical size can be in a field device
as described above and below.

[0043] However, the electrical consumer can also be an
evaluation unit that receives a number of acquired values with
at least one measured value, and can further process them, for
example for transmission to a further evaluation unit, but can
also prepare them for subsequent processing.

[0044] Of course, the field device as described above and
below can also comprise a multitude of electrical consumers,
for example a multitude of sensors and/or, for example, a
multitude of evaluation units.

[0045] The charging circuit is designed to be supplied with
energy by the switching regulator of the charging-current
regulating device in such a manner that the energy storage
device connected to the charging circuit is charged.

[0046] In this arrangement the charging-current regulating
device regulates the charging current of the charging circuit
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and the current draw of the at least one electrical consumer so
that a maximum-permissible load of the input protection cir-
cuit is not exceeded, while the energy storage device is nev-
ertheless charged as quickly as possible.

[0047] A charging-current regulating device as described
above and below enables the energy storage device to be
charged as quickly as possible because the charging current
can be regulated depending on the current consumed by the at
least one electrical consumer so that at all times the maximum
current supply capacity of the field device can be utilized,
taking into account the maximum load of the input protection
circuit.

[0048] According to a further embodiment of the invention,
the energy storage device is a unit of rechargeable batteries.

[0049] In this arrangement, the unit of rechargeable batter-
ies can comprise at least one rechargeable battery, but also a
multitude of rechargeable batteries.

[0050] According to a further embodiment of the invention,
the electrical consumer of the field device is a fill-level mea-
suring device.

[0051] According to a further embodiment of the invention,
the electrical consumer of'the field device is a flow measuring
device.

[0052] According to a further embodiment of the invention,
the electrical consumer of the field device is a pressure mea-
suring device.

[0053] Of course, apart from the measuring devices, the
field device as described above and below can also comprise
an associated evaluation unit. Furthermore, a field device as
described above and below can comprise a multitude of mea-
suring devices, also for various physical sizes.

[0054] The evaluation units can obtain the measured values
from the measuring devices by way of wireless or wire-bound
transmission of data. Of course, the evaluation devices can
transmit processed data from the measured values also wire-
lessly or in a wire-bound manner to further evaluation units.
[0055] According to a further embodiment of the invention,
the current draw of the electrical consumer can be altered in
such a manner that the charging current for the energy storage
unit and thus the input current of the field device can follow a
specifiable value.

[0056] For example, the current draw of the electrical con-
sumer can be regulated depending on the ambient tempera-
ture, the input voltage or other external physical values as
well as depending on the charge state of the energy storage
device.

[0057] Regulating the current draw of the electrical con-
sumer can, for example, take place in that a control unit
undertakes prioritization of the charging process of the
energy storage device by way of the regulating unit.

[0058] According to a further embodiment of the invention,
the specifiable value relating to the charging current of the
energy storage device can be kept constant.

[0059] Thereby the current draw of the electrical consumer
is also to be kept constant by the regulating unit to the extent
that the sum of'the charging current and of the current draw of
the electrical consumer corresponds to the maximum input
current of the field device by way of the input protection
circuit.

[0060] Of course, both the charging current for the energy
storage device and the current draw of the electrical consumer
can be regulated in such a manner that the sum of the charging
current and of the current draw of the electrical consumer
corresponds only to part of the maximum input current of the
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field device. In order to determine the maximum input cur-
rent, which can, of course, also vary over time, the control unit
can use external parameters, for example the ambient tem-
perature, for regulating the charging current and the current
draw of the electrical consumer.

[0061] In particular, it may be possible for the maximum
load of the input protection circuit to vary with an input
current, and for the pick-up of the charging current to be
regulated in such a manner that the size of the charging
current value follows a varying value of the input current.

[0062] According to a further aspect of the invention, a
method for regulating a charging current is stated, which
method in a first step acquires an input current of a field
device, and in a second step regulates a charging current so
that the sum of'the charging current and of the current draw of
an electrical consumer does not exceed a specifiable value
relating to the input current.

[0063] According to a further embodiment, the method,
furthermore, comprises the step of regulating the current
draw of an electrical consumer.

[0064] Of course, both the charging current and the current
draw of the electrical consumer can be regulated individually
and/or jointly.

[0065] A charging-current regulating device, as described
above and below, for charging an energy storage device for a
field device measures the input current of the field device and
regulates, for example on a clocked charging circuit, the
charging current for the energy storage device in accordance
with the input current measured. With a constant output
power of the charging circuit and a rising input voltage on the
charging circuit, a dropping charging current would result,
which would lead to a dropping input current of the field
device. The charging-current regulating device recognizes
the dropping of the input current of the field device and
regulates the charging circuit for the energy storage device in
such a manner that the charging current and thus the input
current of the field device rise. Thus an input protection
circuit of the field device can, for example, be subjected to a
constant input current, or can also be utilized to its maximum.
[0066] The charging-current regulating device as described
above and below may also be utilized to dimension input
protection circuits for smaller input currents, because the
charging-current regulating device can be designed not only
to increase the charging current, but also to limit it to a
specifiable maximum value. Quick charging of the energy
storage device of the field device is nevertheless possible,
because the charging-current regulating device as described
above and below is suitable for using any current differential
between the actual current draw of an electrical consumer of
the field device and the maximum-possible input current of
the field device as a charging current for the energy storage
device.

[0067] Below, exemplary embodiments of the invention are
described with reference to the figures.

BRIEF DESCRIPTION OF THE FIGURES

[0068] FIG. 1 shows a field device with a charging-current
regulating device according to an exemplary embodiment of
the present invention.

[0069] FIG. 2 shows a field device with a charging-current
regulating device according to a further exemplary embodi-
ment of the present invention.
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[0070] FIG. 3 shows a flow chart of a regulating method
according to an exemplary embodiment of the present inven-
tion.

[0071] FIG. 4a shows a field device with an electrical con-
sumer according to a further exemplary embodiment of the
present invention.

[0072] FIG. 45 shows a field device with an electrical con-
sumer according to a further exemplary embodiment of the
present invention.

[0073] FIG. 4c¢ shows a field device with a further electrical
consumer according to an exemplary embodiment of the
present invention.

[0074] FIG. 5 shows a flow chart of'a method for charging-
current regulating according to an exemplary embodiment of
the present invention.

DETAILED DESCRIPTION

[0075] The illustrations in the figures are diagrammatical
and not to scale.

[0076] Ifin the following description of the figures identi-
cal reference characters are used, they relate to identical or
similar elements.

[0077] FIG. 1 shows a field device 10 according to an
exemplary embodiment of the invention. The field device 10
comprises a charging-current regulating device 100, an input
protection circuit 101, an energy storage device 105 and an
electrical consumer 106.

[0078] The charging-current regulating device 100 com-
prises a regulating unit 102, a control unit 103 and a switching
regulator 104.

[0079] The field device 10 is supplied with the voltage U
and the current [ by way of the input protection circuit 101.
The regulating unit 102 receives from the control unit 103 a
command variable, namely the setpoint value of the input
current I, and can, by way of a control variable, act on the
switching regulator 104 or the electrical consumer 106 in
such a manner that either the switching regulator 104 alters a
pick-up current I, or an output current I, or the electrical
consumer 106 alters a current draw 1. The output current 1,
of the switching regulator 104 corresponds to the charging
current for the energy storage device 105.

[0080] The regulating unit 102 can be designed in such a
manner that it outputs a control variable to the switching
regulator 104 and/or to the electrical consumer 106. The
dashed line from the regulating unit 102 to the electrical
consumer 106 shows that this control variable is optional. The
current draw [, can be regulated as an alternative or in addi-
tion to the pick-up current I, or the output current I, of the
switching regulator 104.

[0081] FIG. 1 shows that the sum of the currents I, and I,
essentially corresponds to the input current 1. Any differ-
ences can be caused by the current draw of the components.
[0082] FIG.2 shows afield device 10 according to a further
exemplary embodiment of the invention. The field device 10
comprises an input protection circuit 101, a switching regu-
lator 104, an energy storage device 105 and an electrical
consumer 106.

[0083] InFIG. 2 the regulating unit 102 is implemented by
means of the current sensing resistor R 201 and the opera-
tional amplifier 202.

[0084] The input current I, is fed through the input pro-
tection circuit and the current sensing resistor 201, wherein as
aresult of the through-flowing input current I the voltage U,
at the current sensing resistor 201 drops. The operational
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amplifier 202 can be operated with the voltage U as an input
voltage and is connected to the switching regulator 104 in
such a manner that an output signal of the operational ampli-
fier 202 is fed to the switching regulator 104 in such a manner
that the switching regulator 104 can adjust the pick-up current
1; or the output current I, depending on the output signal of
the operational amplifier 202 in such a manner that the input
current I also changes.

[0085] The following correlation applies to the input cur-
rent with a rising input current I, for example as a result of a
rising charging current I, the voltage U on the current sens-
ing resistor R 201 rises, and thus the output signal of the
operational amplifier 202, which signal is fed to the switching
regulator 104, rises. The higher output signal of the opera-
tional amplifier 202 has the effect, in the switching regulator
104, of the pick-up current I, or the output current I, drop-
ping, which results in a drop of the input current I . so that the
voltage Uy on the current sensing resistor R 201 also drops,
which in turn results in an adjustment of the output signal of
the operational amplifier 202.

[0086] Of course, the operational amplifier 202 can be
switched in such a manner that an output signal of the opera-
tional amplifier 202 either behaves so as to be proportional, or
s0 as to be inversely proportional, to the voltage Uj. In other
words, this means that the output signal of the operational
amplifier 202 in the first case also rises with a rising voltage
Uy (which at the same time means that a dropping voltage U,
causes a dropping output signal) and in the second case drops
as the voltage Uy rises (which at the same time means that a
dropping voltage U, causes a rising output signal).

[0087] The switching regulator 104 can be designed in such
a manner that it adjusts a pick-up current I, as described
above and below.

[0088] Of course, a setpoint value relating to the input
current I can be specified to the operational amplifier 202,
wherein the setpoint value relating to the input current I, is set
indirectly, by way of specifying a reference voltage with
which the voltage Uy is compared. Specifying the setpoint
value can take place by way of a control unit.

[0089] Of course, the operational amplifier 202 can also
convey its output signal to the electrical consumer 106,
wherein the electrical consumer 106 can be designed in such
a manner that this output signal of the operational amplifier
202 can be used as a control variable for adjusting the method
of operation of the electrical consumer and thus for adjusting
the current consumption and the current draw I,.

[0090] Adjusting the method of operation of the electrical
consumer as described above and below can, in particular,
take place in that a data acquisition rate relating to the mea-
sured values is changed, or, optionally, in that energy-inten-
sive calculation and evaluation operations are carried out.
[0091] In particular, the current draw of the electrical con-
sumer as described above and below can be reduced if the data
acquisition rate is reduced, and/or if energy-intensive calcu-
lation and evaluation operations are not carried out, or are
carried out only to a reduced extent.

[0092] Reducing the data acquisition rate can take place in
a stepped or in a stepless manner.

[0093] FIG. 3 shows a flow chart of a regulating method
300 according to an exemplary embodiment of the invention.
[0094] The current of the power supply P, is measured by
means of a current measuring device 301; itis used as an input
value relating to current regulating 303. A voltage value,
measured by means of the voltmeter 302, is used as an input
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value relating to voltage regulation 304. By way of the power
supply regulated in this manner the energy storage device 105
is charged.

[0095] FIG. 4a shows a field device 401 according to an
exemplary embodiment of the invention.

[0096] The field device 401 comprises an input protection
circuit 101, a charging-current regulating device 100, a charg-
ing circuit 420, and an energy storage device 105. Further-
more, the field device 401 comprises a fill level sensor 404
and an evaluation unit 410. Of course, the field device 401 can
also comprise a multitude of fill level sensors 404 and a
multitude of evaluation units 410.

[0097] The charging-current regulating device 100 regu-
lates the charging current for charging the energy storage
device 105 so that the sum of the charging current and a
current draw of the fill level sensors 404 and of the evaluation
units 410 does not exceed the maximum-permissible value of
an input current of the field device.

[0098] The field device 401 can also be locally spaced apart
from the fill level sensors 404, wherein the fill level sensors
404 can transmit the measured values in a wireless or wire-
bound manner to the evaluation units 410.

[0099] FIG. 4b shows a field device 402 according to a
further exemplary embodiment of the invention. The field
device 402 comprises an input protection circuit 101, a charg-
ing-current regulating device 100, a charging circuit 420, an
energy storage device 105, a pressure sensor 405 and an
evaluation unit 410.

[0100] Like the field device 401, the field device 402 also
can comprise a multitude of pressure sensors 405 and a mul-
titude of evaluation units 410.

[0101] Inall the field devices 10,401, 402,403 as described
above and below, the charging-current regulating device 100
can, of course, be used to regulate both the charging current
for the energy storage device 105 and the current draw of the
electrical consumer, for example of the sensors 404, 405, 406
and of the evaluation unit 410.

[0102] FIG. 4c¢ shows a field device 403 according to a
further exemplary embodiment of the invention.

[0103] The field device 403 comprises an input protection
circuit 101, a charging-current regulating device 100, an
energy storage device 105, a charging circuit 420, a flow
sensor 406, and an evaluation unit 410.

[0104] The charging circuit 420 as described above and
below, together with the switching regulator 104, is used to
supply the energy storage device 105 with charging current.
[0105] Of course, a field device as described above and
below, can also comprise different sensors, for example a
pressure sensor, a flow sensor and a fill level sensor. The
measured values of the sensors can be acquired, processed
and forwarded either by one evaluation unit 410 or by several
evaluation units 410.

[0106] FIG.5 shows a method 500 for regulating a charging
current according to an exemplary embodiment of the inven-
tion.

[0107] Inafirst step 501 acquiring an input current I, takes
place. This is followed in a second step 502 by regulating a
charging current I; wherein the sum of the charging current I,
and of a current draw 1, of an electrical consumer essentially
corresponds to the input current I of a field device, and the
input current I ; of a field device does not exceed a specifiable
limiting value. In a third step 503 regulating the current draw
1, of an electrical consumer takes place so that the input
current I of a field device does not exceed a maximum value.
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[0108] In addition, it should be pointed out that “compris-
ing” does not exclude other elements or steps, and “a” or
“one” does not exclude a plural number. Furthermore, it
should be pointed out that characteristics or steps which have
been described with reference to one of the above exemplary
embodiments can also be used in combination with other
characteristics or steps of other exemplary embodiments
described above. Reference characters in the claims are not to
be interpreted as limitations.

1. A field device, comprising:

an input protection circuit limiting an input current load of
the field device;

at least one electrical consumer;

an energy storage device supplying the electrical consumer
with electrical power;

a charging circuit supplying the energy storage device with
energy so that the energy storage device stores the sup-
plied energy; and

a charging-current regulating device regulating a charging
current I; fed to the charging circuit for charging the
energy storage device so that a limiting value relating to
an input current I that flows through the input protec-
tion circuit is not exceeded.

2. The field device according to claim 1, wherein the energy
storage device is a unit of rechargeable batteries and wherein
the unit of rechargeable batteries includes at least one
rechargeable battery.

3. The field device according to claim 1, wherein the elec-
trical consumer is a fill-level measuring device.

4. The field device according to claim 1, wherein the elec-
trical consumer is a flow measuring device.

5. The field device according to claim 1, wherein the elec-
trical consumer is a pressure measuring device.

6. The field device according to claim 1, wherein the cur-
rent draw I, of the electrical consumer is altered in such a
manner that the charging current I, follows a specifiable
value.

7. The field device according to claim 6, wherein the speci-
fiable value relating to the charging current I, is kept constant.

8. The field device according to claim 1, wherein the charg-
ing-current regulating device includes a current sensing resis-
tor R; an operational amplifier; a switching regulator;

wherein the input current I . flows through the current sens-
ing resistor R, and consequently a corresponding voltage
Uy drops at the current sensing resistor R;

wherein the operational amplifier is operated with the volt-
age Uy as the input voltage;

wherein an output voltage of the operational amplifier is
fed to the switching regulator and controls the switching
regulator in such a manner that a pick-up current I, or an
output current 1, of the switching regulator can be
altered; and

wherein the switching regulator is controlled by the opera-
tional amplifier in such a manner that the pick-up current
1; or the output current I, of the switching regulator is
altered in such a manner that the input current I, flowing
through the current sensing resistor R does not exceed
the limiting value of the input current I .

9. The field device according to claim 8, wherein the opera-
tional amplifier is switched as a differential amplifier so that
a voltage differential present at two inputs of the operational
amplifier is output, weighted by an amplification factor, at an
output of the operational amplifier.

10. The field device according to claim 8, wherein the
current sensing resistor R is an ohmic resistor.
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