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Description

ENERGY CONVERTER, COUNTER WITH ENERGY CONVERTER, SYSTEM WITH
COUNTER, METHOD FOR CONVERTING MECHANICAL ENERGY INTO
ELECTRICAL ENERGY, AND COUNTING METHOD

The invention relates to an energy converter that is provided
to convert mechanical energy into electrical energy and also
relates to a counter that includes its operating energy and
also the counting information or the counting pulses from the
aforementioned energy converter. The invention further
relates to a method for converting mechanical energy into
electrical energy and also relates to a method for operating
the counter with the electrical energy obtained according to
the method. The invention also relates to a system made from

at least one or more of the aforementioned counters.

For detecting consumption data, counting devices or
mechanical counting units are known that are constructed to
detect a volume flow of a fluid. These mechanical counting
units are constructed in such a way that, by means of the
volume flow, for the most part one counting wheel is driven
directly or indirectly, which transfers each rotation to a
counting unit. For a known cross section of the volume flow,
an exact, defined volume can be allocated to each rotation.
In this way, the volume flow can be detected with the
counting unit. Such mechanical volume flow counters usually
do not provide a connection to other devices and must be read
"by hand." Remote electronic querying or similar functions
thus are not to be realized. An advantage of these devices is
high operating reliability since these devices exhibit high
stability under loading and have a long service life and are

independent of auxiliary energy sources, such as, for
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example, electrical energy. However, one disadvantage is that
the data detected by the device can only be read manually and

only on site directly from the device.

It is further generally known to detect a volume flow on the
basis of a magnetically inductive flow-rate measurement.
Here, under the use of Faraday's Law of Induction, an
electrical voltage is induced. This voltage is a measure of
the volume flow for a known cross section of a flowing fluid.
This measurement principle uses the separation of moving
charge in a magnetic field. The fluid to be measured flows
through a tube made from non-magnetic material with an
electrically insulating lining. Charge carriers contained in
the fluid are deflected by a magnetic field that is
perpendicular to the direction of flow. High-impedance
electromotive forces, which generate electrical voltages in
the millivolt range on electrodes made from corrosion-
resistant material and mounted in the tube, are created by
the charge separation. A disadvantage of this measurement
principle is the limitation of applicability just to
electrically conductive fluids. For gases, the method is
based on the lack of electrical conductivity. Thus, this

method cannot be applied to all fluids.

It is further generally known to perform a flow-rate
measurement and thus a detection of the volume flow according
to the so-called differential-pressure method. Here, the
kinetic energy of a fluid is converted into potential energy,
which can be measured as a pressure. A diaphragm, provided as
a perforated disk for reducing the flow cross section forces
the flowing fluid to increase its wvelocity. The kinetic
energy is increased. In this way, according to the law of

conservation of energy, the pressure of the fluid after the
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diaphragm is smaller. The potential energy of the fluid
decreases. This pressure difference is measured with a sensor
and converted in an evaluation device into the volume flow. A
disadvantage here is that such measurement arrangements
require an external energy supply. This is formed either by
an electrochemical energy storage device, for example, an
accumulator, or by a power supply. Such dependence leads to
high maintenance expense or installation expense, because a
necessary power supply is to be installed up to the relevant
counter, or the electrochemical energy storage device, for
example, the battery, must be replaced at regular time
intervals. In particular, in connection with an
electrochemical energy storage device, a reliable and steady
energy supply is also not ensured, so that in times without
an electrical supply of energy, no measurement or no volume-
flow detection can take place. Also, a power supply-dependent
energy detection or energy supply is not, in principle, free
of interruptions, so that here lack of volume-flow detection

is also possible at times of energy interruption.

These conditions are the basis of the problem of the
invention i.e., to allow reliable operation and thus reliable
detection of the volume flow and in this way to reduce the

operating expense or the installation expense.

This problem is solved by an energy converter according to
Claim 1, a counter according to Claim 13, a system according
to Claim 20, a method according to Claim 22, and the counting
method according to Claim 29. With the measures described in
the claims directly or indirectly subordinate to these

claims, these measures are improved in advantageous ways.



10

15

20

25

30

WO 2009/003799 PCT/EP2008/057230

In the following, the proposed measures are explained with
reference to the principal subject matter and the principal

method.

An energy converter is proposed in which a first and a second
element are provided, wherein the first element receives
mechanical energy, for example, in the form of a movement,
and transfers it to a coupling element. The coupling element
is used for mechanical coupling between the first and the
second element and is constructed as a mechanical energy
storage device. The second element is constructed as an
electromechanical converter, which converts mechanical energy
into electrical energy. Various converter systems following
various physical principles are suitable for this purpose.
Thus, for example, electromagnetic converters, piezoelectric
converters, or also other electromechanical converters are

suitable.

Volume flows of fluids, wherein gases or liguids are
designated as fluids, can flow in different velocity ranges
depending on requirements. Very low flow rates are also
conceivable. For this reason, the coupling element is
provided as an energy storage device, which collects the
mechanical energy introduced by the first element into the
coupling element and which, after reaching a transition point
at a predetermined upper energy level, outputs to the second
element for a short time. Here, a short time means that the
time in which the energy is output to the second element is
shorter than the period for the collection of the energy. The
time period and the time profile of the energy output from
the coupling element to the second element are here
independent of the time period and the time profile of the

energy consumption of the coupling element from the first
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element. In this way, by varying the upper energy level, by
varying the embodiment of the coupling element, and by
varying the embodiment of the second element energy can be
output quickly to the second element, so that the second
element is stimulated to move. The motion stimulated in this
way allows a conversion of the mechanical energy into
electrical energy and here also allows a voltage and current
intensity level at which electrical loads, such as, for
example, electronic circuits, can be operated. The rate of
movement on an electromechanical converter acts directly on
the electrical voltage that can be generated in an
electromechanical energy converter. In the measures described
above, it is advantageous that this basic principle is taken

into account independently of the velocity of the fluid.

In this way, it is also achieved that at very low flow rates
in which a direct coupling between the first and the second
element would cause no movement energy on the second element,
electrical energy can be generated at a meaningful level,
which can also be used for further use or even as an energy
source. Another advantage is that the measures described
above can be applied independently of the temperature or the
material compositions or physical properties of the fluid.
The described measures act independently of whether the fluid
to be measured is a gas or liquid, electrically conductive or
insulating. Also, the fluid temperature is not important with

respect to the feasibility of the measures described above.

Electrical energy is usable in a meaningful way for
additional or downstream devices only above a certain
voltage. However, an appropriate voltage can be generated
only above a certain velocity of a state change or movement.

At a slow flow rate, a sufficient voltage could not be formed
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without the measures described above. The advantage of the
proposed energy converter is consequently based on the fact
that the mechanical energy is transferred by means of the
first element to the coupling element and can be stored in
this coupling element without losses. Above the transition
point at a predetermined upper energy level, this is likewise
output to the electromechanical energy converter without
losses apart from minimal friction losses. This energy
converter then converts the mechanical energy into electrical

energy under consideration of its efficiency.

Therefore, because the time segment of the output of the
mechanical energy to the second element, and thus to the
electromechanical energy converter, is independent of the
time that energy is input into the coupling element, the
electrical pulse that is obtained is always of the same
quality. This means that the voltage that can be generated is

likewise identical.

To determine an upper mechanical energy level and thus a
transition point at which the mechanical energy is output to
the second element, a retaining force is provided that can be
preset. This means mechanical energy is introduced into the
coupling element by means of the first element, so that by
means of this retaining force the coupling element is
prevented from transferring the energy immediately to the
second element. Only when sufficient mechanical energy is
introduced in the mechanical energy storage device is the
retaining force exceeded starting at a predetermined upper
energy level. The mechanical energy is then output to the
second element and the mechanical energy still stored in the

coupling element is output.
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The principle forming the basis of the measures described
above is suitable not only for receiving or obtaining energy
from a slowly flowing fluid flow, but is also suitable for
converting mechanical energy into electrical energy when the
mechanical energy is given by small or slow movements. One
example here is a change in size due to a change in
temperature in a solid body. Depending on what type of
movement is to be converted into electrical energy, the first
element of the principle described above is to receive the
mechanical movement and thus the mechanical energy either by
means of a rotational movement or by means of a longitudinal

movement.

To introduce the necessary retaining force, it is possible to
hold either the second element directly or the coupling
between the coupling and the second element or the coupling
element directly by means of a holding element. The holding
element can be formed here by a magnetic element, a coupling,
or similar devices. The embodiment of the holding element is
preferably formed so that after overcoming the retaining
force, the highest possible percentage of the energy stored
in the mechanical energy storage device, the coupling
element, can be transmitted to the second element. Losses due
to friction in the holding element should be reduced to a
minimum. For this reason, for example, holding elements
involving mechanical friction are suitable only
conditionally. Preferably, magnetically active holding

elements are provided.

A magnetic holding element produces the advantage that the
retaining force of the holding element can be influenced by
means of various parameters. In this way, the amount of

mechanical energy stored in the mechanical energy storage
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device can be set. Thus, for example, by spacing the magnetic
element relative to another corresponding magnetic element,
the retaining force can be set. The other magnetic element
can be, for example, a permanent magnet or a ferromagnetic
component or a coil. A coil offers the additional possibility
of influencing the magnetic force by means of a current flux

and thus also influencing the retaining force.

In a preferred embodiment, the mechanical energy storage
device is formed by a mechanical spring element, which is,
for example, a spiral spring. Mechanical energy storage
devices have the advantage relative to other, for example,
electrical energy storage devices, that the energy stored in
these devices undergoes absolutely no losses. Thus, for
example, a tensioned spring is in the position to store
mechanical energy and, independently of the storage period of
this energy, the spring can output this energy again
completely at an arbitrary time. Thus, mechanical energy
storage devices differ from electrical energy storage devices
essentially in that the electrical energy storage device
suffer losses in the stored energy, wherein the losses result
from leakage current. Therefore, the electrical charge stored

in an electrical energy storage device decreases.

As an alternative to the holding element, the
electromechanical converter can be constructed by a stepper
motor, so that the retaining force formed by the stepper
motor can be used as a retaining force for the energy storage
device when changing from a first step to a subsequent step.
In this way it is advantageously achieved that the retaining
force and energy converter can be realized by a structural

unit in the stepper motor.
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For solving the problem, a counter is further provided, whose
energy supply and measurement value determination is given by
an electromechanical energy converter according to the
principle described above. For this purpose, the energy
converter is coupled to an electronic processing device. To
produce a result that can be counted and evaluated and thus a
volume flow that can be calculated and counted, according to
one advantageous embodiment of the counter, the
electromechanical converter is designed in such a way that a
preset path or a given angle of rotation corresponds to a
preset dimensional unit of the volume flow. If the
electromechanical converter is constructed as a stepper
motor, which requires, for each complete rotation, four steps
of equal size, then, for example, for each rotation of the
electromechanical converter, four pulses are generated. One
pulse then corresponds to an angle of rotation of 90°.
Depending on the cross section of the volume flow, an exact
volume flow is to be allocated to each 90° rotation and thus
to each electrical pulse. To reach the result of the entire
volume flow per unit of time, only the pulses are to be
counted and multiplied with the volume flow allocated to one

pulse.

Because sufficient voltage and thus electrical energy is
generated with each electrical pulse generated by the
electromechanical converter described above, in order to
operate a downstream electrical or electronic device, it is
possible to operate the processing device with each
individually generated electrical pulse and also to couple
downstream devices, for example, a radio transmitter device
or a radio transmit-receive device to the energy converter,
and in this way to transmit with each electrical pulse a

radio signal that can be received by a remote reception
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device. Such an electrical radio signal then contains, for
example, identification features of the transmitter or the
counter, so that corresponding calculations and allocations
to the volume flow can also be performed in the remote

reception device.

In one advantageous embodiment, in addition to the processing
device, an electronic memory is also provided, which is
designed for counting and summing the number of electrical
pulses. Preferably, the electronic memory is integrated in
the processing device. Thus, a predetermined number of pulses
can be collected and summed and a radio signal is transmitted
only after reaching a predetermined total number of pulses.
Thus the relatively energy-intensive process of transmission
of a radio signal can be kept to a minimum. Thus, the overall
energy balance of the counter can also be optimized. This is
especially advantageous because the source for the available
electrical energy is only the movement of the fluid whose

volume flow 1is to be detected.

In an advantageous embodiment, an electrical voltage
rectifying unit is connected after the electromechanical
converter and thus a direct voltage is generated that can be
stored in an electrochemical or electro-capacitive energy
storage device, such as, for example, a capacitor. All of the
components of the counter, which require electrical energy
for their operation, such as, for example, the evaluation
device and the electrical storage device and the radio
transmitter or radio transmit-receive device can then be
supplied with the electrical energy from this electrical
energy storage device. It is provided in parallel that a
pulse signal is obtained for counting the pulses so that the

electrical memory unit and the electronic processing device
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also receive information on the number of pulses. This signal
is fed in parallel to the rectifying unit of the electronic

processing unit.

With a counter following the principle described above, a
system is possible in which a counter acts in connection with
other counters and the data is transmitted to a central unit.
The central unit then receives the signals output by the
counters and also their data contents, and then evaluates and

further processes these contents.

If the individual counters are equipped with a radio
transmit-receive unit, data from an adjacent counter can be
received by each counter, optionally fed to other
calculations in the processing unit, stored, and finally
forwarded together with data of each individual counter to
the central reception unit. Thus it is possible to arrange a
counter also at great distances beyond its functional range,
apart from the central reception unit. Then, by means of
adjacent counters, the data of the remote counter is passed

to the central unit.

In addition, through the receive unit provided on the
counters, a notification output by the central unit, data
modifications, firmware updates, etc., are possible in the
direction of the counter for each radio transmission. The
central unit is designed to execute additional actions by
means of the counter and the parameters transmitted by the
results or to execute an action as a function of a user

request, optionally also relative to the counters.

In the following, the invention is explained in more detail

with reference to an embodiment for an energy converter, a
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counter, and a system with the counter with the aid of
schematic diagrams in, overall, 12 figures. Shown are:

Figure 1, a schematic diagram of an energy converter,

Figure 2, an energy charging and discharging diagram of
the mechanical energy storage device,

Figure 3, a partial schematic diagram of an embodiment
of the energy converter,

Figure 4, a schematic diagram of a counter,

Figure

, a schematic diagram of a step converter,

5

Figure 6, a schematic diagram of a counter,
7
8

Figure 7, a schematic diagram of a counter,
Figure 8, a schematic diagram of a system with a
counter,

Figure 9, a circuit diagram of a rectifying device with
capacitor,

Figure 10, a voltage-time diagram on the
electromechanical energy converter,

Figure 11, a voltage-time diagram of the rectifying
unit, and

Figure 12, another voltage-time diagram of the
rectifying unit.

Figure 1 shows a schematic diagram of an electronic
converter E according to the principle described above, in
which a first element 1 is coupled to a second element 2 via
a coupling element 3. The coupling element 3 is constructed
as a mechanical energy storage device. The first element 1 is
designed to transmit the movement of a medium or the
resulting movement energy into the coupling element 3. The
coupling element 3 is coupled to the second element 2 in such
a way that a retaining force formed by a holding element 9
must first be overcome before the second element 2 is made to

move. The second element 2 here includes an electromechanical



10

15

20

25

30

WO 2009/003799 PCT/EP2008/057230
13

energy converter and thus converts the introduced mechanical

energy into electrical energy.

Viewing Figure 1 together with Figure 2, it is shown in what
form and in what time sequence the energy is stored in the
mechanical energy storage device 3 formed by the coupling
element 3. The diagram is based on uniform movement of the
first element 1. The rising edge Ein shows the inlet of the
mechanical energy into the coupling element 3 and thus into
the mechanical energy storage device 3. In one test
configuration, the uniform movement of the first element 1
can be produced by an electric motor that drives the first
element by means of a gear. At an installation location, such
a uniform movement is only rarely given due to fluctuations
in flow rate. In the diagram, a lower energy level EU and an
upper energy level EO are formed by dashed lines, each
running parallel to the time axis T. Beginning at the origin,
energy input Ein is introduced into the coupling element for
the time t by a uniform and steady movement of the first
element. When the upper energy level EO is reached, the
retaining force of the holding element 9 is reached, so that
the mechanical energy is output from the mechanical energy
storage device 3 to the second element 2. The transmission
Eout of the mechanical energy from the energy storage device
3 to the second element 2 takes place in a shorter time than
the charging process Ein. This output processor Eout runs
nearly burst-like in comparison with the energy input into
the mechanical energy storage device. Through the energy
introduced into the second element 2, this element is
stimulated into motion, which is converted into electrical
energy in the second element 2. This electrical energy can be
used for operating downstream electrical or electronic

devices. If the electromechanical energy converter 2 is an
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electromagnetic energy converter, then the magnitude of the
obtained electrical voltage is given from the rate of change
in the magnetic flux and thus also the velocity of the

movement.

Accordingly, it will become clear where, in detail, the
advantages of such energy conversion lie. Independently of
the velocity at which the first element 1 is moved, the
coupling element 3 collects the movement energy and stores it
in the form of static energy. When the holding point is
exceeded at the upper energy level EO, the energy stored as
static energy is converted burst-like into kinetic energy at
the second element 2. There, the kinetic energy is converted
into electrical energy. A direct conversion of the kinetic
energy on the first element 1, which the first element 1
introduces into the coupling element 3, would generate no
electrical energy or at least no measurable energy and thus

also no usable electrical energy level.

Figure 3 shows a schematic embodiment in which the first
element 1 is constructed as a rotating element. The
mechanical energy storage device 3 and thus also the coupling
element 3 are formed by a mechanical spring element, which
forwards the energy stored in it similarly in the form of
rotational movement to the second element 2. A holding
element 9, in the embodiment, a magnetic holding element 9,
is provided by means of a permanent magnet, which is arranged
at the coupling point between the spring element 3 and the
second element 2. The holding element prevents the
transmission of mechanical energy to the second element until

the retaining force of the holding element 9 is overcome.
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Figure 4 shows a counter 7, which uses an electromechanical
energy converter E as described above as an energy source and
as a source for counting pulses. The electrical energy
generated by the electromechanical converter 2 is transmitted
to an evaluation device 5 in a burst-like way in the same
manner in which it is generated. The evaluation device 5 is
coupled electrically to the second element 2. The evaluation
device 5 can be operated with the electrical energy generated
by the second element 2. Thus, the number of counting pulses
can also be evaluated by means of the evaluation device. So
that it is sufficient to provide the evaluation device with
an energy burst with each counting pulse, the evaluation
device can detect the number of energy bursts and with each
energy burst sufficient electrical energy is also supplied to

perform the evaluation.

Figure 5 shows a schematic diagram of a stepper motor as can
be used, for example, in a counter Z. The stepper motor is
constructed so that it generates an electrical pulse after
each 90° angle of rotation. For this purpose, a total of four
magnetic elements are arranged on a shaft, each at the same
distance of 90° relative to each other. Thus, for each 90°
rotation, an electrical pulse is generated. A second element
2 with a stepper motor, or step converter, constructed in
this way would thus feed four electrical pulses to the

evaluation device 5 for each complete rotation.

For example, if a rotational movement of ten rotations is
introduced into the mechanical energy storage device 3, or
into the coupling element 3, due to the volume flow of a
fluid on the first element, then these ten rotations are
stored in the coupling element. If the retaining force is set

by means of the holding element 9 so that after ten rotations
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the retaining force is overcome, then 10 rotations or the
energy equivalent to these ten rotations is output to the
second element. Thus, 10 rotations are output to the element
2 after the upper energy level EO is exceeded. For the use of
the step converter according to Figure 5, 40 individual
pulses are then fed to the evaluation device 5. With these 40
individual pulses, an alternating current signal lasting over
40 individual pulses is given, with which the evaluation

device 5 can be operated.

Embodiments in which transmissions are provided in connection
with the coupling element 3 shall not be described here in
more detail. Nevertheless, the use of a transmission for the
energy input Ein into the coupling element and also for the
energy output Eout from the coupling element is possible and
also advantageous depending on the field of use of the

electromechanical energy converter E and the counter 7.

Figure 6 shows a counter whose embodiment is improved
relative to the embodiment described above. Integrated into
the evaluation device 5, the counter Z of Figure 6 includes
an electronic computational unit 7 and an electronic memory
8. The electrical energy supply of the evaluation device 5
and thus of the electronic memory 8 integrated in it and the
electronic computational unit 7 are powered with a rectified
electrical voltage by means of a rectifying device 10. An
electrical energy storage device 12 that is formed by a

capacitor is allocated to the rectifying device.

Likewise, in the embodiment of Figure 6, an electrical radio
transmitter or a radio transmit-receive device 6 is provided,
which is coupled to the evaluation unit 5. Thus, the

information of the evaluation unit 5 can be transmitted with
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the energy from the rectifying unit 10 via a radio signal. A
counting tap 11 is provided merely for counting the
individual pulses between the rectifying unit 10 and the
second element 2 and thus between the rectifying unit 10 and
the electromechanical energy converter 2. By means of this
counting tap, a signal with the counting pulses is fed to the

evaluation unit 5.

In the embodiment shown in Figure 6, a radio transmit-receive
unit 6 is provided, which is constructed for transmitting the
data calculated by the evaluation unit 5 together with an
identification code and also for receiving radio signals of
other counters or also radio signals of a central transmit-
receive device ZE. The evaluation unit 5 is coupled to the
radio transmit-receive unit and constructed to exchange data
with this unit in a bidirectional way. Thus, received data
can be fed to the evaluation unit 5 and thus to the memory
unit 8 and/or also to the computational unit 7. Thus, complex
evaluations are possible by calling the information from the
receive unit. Also, an update of software provided in the
counter is possible for calculating volume flows. Also, other
parameters of the volume flow can be fed to the counter, so
that, for example, a change in the medium to be detected can
be reported to the counter in this way. This eliminates
expensive recalibration or even reassembly of the counter if
the medium to be detected is to be replaced by another
medium. Thus, with the radio transmit-receive unit, a command
can also be received from the outside for the counter, which
can be used for different purposes. Thus, depending on the
embodiment of the counter, recalibration for other counting

media can also be performed.
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Figure 7 shows an embodiment that includes a counter that has
an especially simple and thus cost-effective construction.
Fach individual pulse of the electromechanical converter is
fed directly to the radio transmit unit 6 and causes the
transmission of a pulse-like radio signal. A central
transmit-receive unit receives the pulse-like transmitted
signals and determines the volume flow detected at the
counter from the number of received pulses. This embodiment
is suitable for mounting locations with few or no interfering
elements and is beneficial in production and also in

operation.

Figure 8 shows a system that is formed from a plurality of
counters 7, wherein these are equally equipped with radio
transmit-receive units 6. Thus, each counter Z of the system
is constructed to receive data of adjacent counters and then
to transmit this data together with its own data. The diagram
shows pipes, on each of which a counter is arranged. The
pipes can carry a flow of fluid in the direction of the
arrow. The counter that is spatially closest to the central
receive unit ZE forwards the data material received from
another remote counter Z to the central receive unit 6. Thus,
radio distances can be covered that also go beyond the range
of an individual counter Z. Preferably, the central receive
unit ZE is also suitable for a transmission operation, so
that a bidirectional data exchange with one or more counters

is possible by means of radio transmission.

Figure 9 shows, in one circuit diagram, the electrical
rectifying unit 10, which is designed to convert pulses
obtained from the electromechanical energy converter 2 into a
direct current signal and to feed this signal to an

electrical storage device 12. In the embodiment, the
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electrical memory device is formed by a capacitor with 220

UE.

Figures 10, 11, and 12 show a measurement diagram of one test
configuration of the electromechanical energy converter
described above. The mechanical energy storage device is
formed in this test configuration by a spiral spring. The
energy input and thus the movement of the first element 1 is
realized by an electric motor coupled to this first element
via a gear. The second element 2 is formed by a stepper
motor. As the holding device 9, two magnets are provided,
wherein one magnet is fixed to the frame and the second
magnet is coupled to a shaft arranged between the spiral
spring and the second element 2. The mechanical energy is
slowly introduced into the system. The diagram beging at the
time when the upper energy level EO is reached. Starting at
this time, the stepper motor delivers electrical voltage.
With the described test configuration, according to the shown
measurement diagram, a voltage of 9 V peak-to-peak is
reached. The holding element is here constructed in such a

way that a retaining force of 3 Nmm is reached.

By means of the rectifying device 10 described above, the
voltage signal generated by the stepper motor is rectified
and leads to a 2.2 V voltage signal on the output of the
capacitor. Figure 11 shows this in another measurement
diagram of the test configuration described above. If the
capacitance of the capacitor is smaller and thus also the
electrical load of the electromechanical converter is
smaller, then a voltage of 5.3 V can be achieved. The
retaining force of the holding element was here limited to 3

Nmm. While maintaining this maximum torque but dividing the

360° rotation into two half-rotations each of 180°, the
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induction of the stepper motor is increased. Further energy
optimization is possible by optimizing the capacitor. The
test configuration delivers an output power of nearly 1 W/s.
Thus, an electronic circuit like the evaluation device 5
described above and the radio transmit-receive device
described above can be operated. In particular, no continuous
operation of the circuits is necessary since all of the
mechanical movements on the first element are stored in the
mechanical energy storage device. In this way, a gap-less
volume flow detection can be formed completely independently
of energy sources that tend to require maintenance and are
susceptible to disturbances, and the result of the volume
flow detection can also be transmitted by means of radio to a

remote central unit.
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Reference symbols

N o~ =™

Ein

Eout

0 ~J o U1l N

10
11
12
ZE

Energy converter

First element

Second element, electromechanical converter
Coupling element, mechanical energy storage device
Energy input

Energy output

Counter

Processing device

Radio transmit device, radio transmit-receive device
Computational unit

Electronic memory

Holding element

Rectifying unit

Counting tap

Electrical energy storage device

Central transmit-receive device
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Claims

1. Energy converter (E) with at least

- one first element (1) and one second element (2),

wherein the first element (1) is coupled mechanically to
the second element (2) by means of

- a coupling element (3) and

wherein the coupling element (3) is constructed both to
store mechanical energy and also to output stored mechanical
enerqgy, and

wherein the first element (1) receives a movement of a
medium and transmits to the coupling element (3), and

wherein a means is provided, which prevents, with a
predetermined retaining force, a transmission of the movement
to the second element until the retaining force is exceeded,
and

the coupling element outputs mechanical energy to the
second element (2), and wherein the second element (2) 1is
constructed as an electromechanical converter, which converts

the introduced movement energy into electrical energy.

2. Energy converter (E) according to Claim 1, characterized
in that the first element (1) converts the movement of the

medium into a rotational movement or a longitudinal movement.

3. Energy converter (E) according to one of the preceding
claims, characterized in that the retaining force is formed

by means of the holding element (9).

4. Energy converter (E) according to Claim 3, characterized
in that the holding element (9) forms a magnetic retaining

force.
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5. Energy converter (E) according to Claim 4, characterized
in that the holding element (9) includes at least one first
magnet (M1l), which interacts with at least one magnetically
active element (M2), wherein the first magnet (M1l) or the
magnetically active element (M2) is arranged at a location
fixed to the frame and the corresponding interacting element

is arranged on the second element (2).

6. Energy converter (E) according to one of the preceding
claims, characterized in that the coupling element (3) is

formed by a spring element.

7. Energy converter (E) according to Claim 6, characterized
in that the coupling element (3) is formed by a mechanical

spring element.

8. Energy converter (E) according to one of the preceding
claims, characterized in that the electromechanical converter

(2) is constructed as an electromagnetic converter.

9. Energy converter (E) according to one of the preceding
claims, characterized in that the retaining force is formed

by the electromagnetic converter (2).

10. Energy converter (E) according to one of the preceding
Claims 8 to 9, characterized in that the electromagnetic
converter (2) 1is constructed according to the principle of a

stepper motor.

11. Energy converter (E) according to one of the preceding
claims, characterized in that the first element (1) is driven

directly or indirectly by a fluid flow.
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12. Energy converter (E) according to one of the preceding
claims, characterized in that the second element (2) 1is

mounted so that it can rotate.

13. Counter (Z) with an energy converter (E) according to one
of the preceding Claims 1 to 12, wherein the energy converter
(E) is coupled electrically to an electronic processing
device (5), wherein the processing device (5) is operated by
means of the electrical energy generated by the energy

converter (4).

14. Counter (Z) according to Claim 13, characterized in that
the electromechanical converter (4) is constructed for

generating at least one electrical pulse for each traversed,
preset angle of rotation or for each traversed, preset path

distance.

15. Counter (Z) according to one of the preceding Claims 13
to 14, characterized in that a radio transmit device (6) or a
radio transmit and receive device (6) is coupled to the
energy converter (4), wherein this device is operated by
means of the electrical energy generated by the energy

converter (E).

l16. Counter (Z) according to one of the preceding Claims 13
to 15, characterized in that the processing device (5) has an
electronic memory (8) and/or an electronic computational unit
(7), which is designed to detect and/or to store the number

of electrical pulses.

17. Counter (Z) according to Claim 14, characterized in that

each pulse generates a radio transmit signal, which can be
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received by means of a remote radio receive device and

evaluated.

18. Counter (Z) according to one of the preceding Claims 14
to 17, characterized in that the number of electronic pulses
is summed and above a predetermined sum the processing device
(5) triggers a radio transmit signal in the radio transmit
device (6), by means of which the number of pulses is

transmitted.

19. Counter (Z) according to one of the preceding Claims 13
to 18, characterized in that an electrical voltage rectifying
unit (10) is provided that is coupled to the
electromechanical converter (2) and an electrical energy
storage device (12) that is connected upstream of the radio
transmit device (6) or the radio transmit-receive device (6),
and/or the evaluation unit (5), and wherein this/these
device/s draws/draw the electrical energy for their operation

from the electrical energy storage device (12).

20. System with at least one counter (Z) according to one of
the preceding Claims 13 to 19, in which a central receive
device (ZE) is provided that receives the data of the counter
(2), evaluates it, and triggers actions as a function of

predetermined parameters.

21. System according to Claim 20, characterized in that each
counter (Z) has a radio transmit-receive device (6), wherein
each counter (Z) is constructed to receive data from an
adjacent counter (Z), to store it, and to transmit it

together with its own data.
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22. Method for converting mechanical energy into electrical
energy in which a first element (1) receives mechanical
movement and a second element (2) is mechanically coupled to
the first element (1) in such a way that the mechanical
energy received from the movement is collected in a
mechanical energy storage device (3) before transmission to
the second element (2), wherein a predetermined retaining
force is provided, which holds the second element (2) up to a
predetermined upper mechanical energy level in the mechanical
energy storage device, and the second element converts the

mechanical energy into electrical energy.

23. Method according to Claim 22, in which a mechanical
spring (3) forms the mechanical coupling between the first

element (1) and the second element (2).

24. Method according to one of Claims 22-23, in which the

retaining force is formed by a magnetic retaining force.

25. Method according to one of Claims 22-24, in which the
electromechanical converter (2) is constructed according to

the principle of a stepper motor.

26. Method according to one of Claims 22-25, in which the
first element (1) is driven directly or indirectly by means

of a fluid flow.

27. Method according to one of Claims 22-26, in which the

first element is mounted so that it can rotate.

28. Method according to one of Claims 19-24, in which the

second element (2) is mounted so that it can rotate.
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29. Counting method according to one of Claims 22-28, in
which the electromechanical converter (2) is electrically
coupled to an electrical processing device (5), wherein the
processing device (5) is operated by means of the electrical

energy generated by the electromechanical converter (2).

30. Counting method according to one of Claims 22-29, in
which the electromechanical converter (2) is constructed to
generate at least one electrical pulse, which is allocated to
a predetermined angle of rotation or a predetermined path

distance.

31. Counting method according to one of Claims 22-30, in
which a radio transmitter (6) or a radio transmit-receive
device (6) is coupled to the electromechanical converter (2),
wherein this device is operated by means of the electrical

energy generated by the electromechanical converter (2).

32. Counting method according to one of Claims 30-31, in
which the processing device (5) has an electronic memory (8)
and/or an electronic computational unit (7), which is
designed to detect and/or to store the number of electrical

pulses.

33. Counting method according to Claim 32, in which each
pulse generates a radio signal, which can be received and

evaluated by means of a remote central receive device (ZE).

34. Counting method according to one of Claims 30-33, in
which the number of electronic pulses is summed and above a
predetermined sum the processing device (5) triggers a radio
transmit signal in the radio transmit device (6), by means of

which the number of pulses is transmitted.
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35. Counting method according to one of Claims 29-34, in
which the electrical voltage generated by means of the
electromechanical converter (2) is fed at least partially to
an electrical voltage rectifying unit (10) and the rectified
voltage is fed to an electrical energy storage device (12),
wherein the radio transmitter (6) or the radio
transmit-receive device (6) and/or the evaluation unit (5)
draw electrical energy for their operation from the

electrical energy storage device (12).
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