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(54) INSTALLATION DEVICE WITH AN ARRANGEMENT FOR DRIVING A BI-STABLE RELAY

(57) The invention is about an installation device (1)
with one bi-stable relay (2) and an arrangement for driving
the bi-stable relay (2), the relay (2) being provided with
one actuating coil (3) and electrical connections to an
auxiliary circuit, the arrangement including
- one or more current transformers (4)
- a rectifier circuit (5), connected to the current transform-
ers (4),
- a voltage regulator circuit (6), said voltage regulator
circuit (6) being fed with rectified current from the rectifier
circuit (5), and said voltage regulator circuit (6) further
including two or more outputs,
- a control circuit (7),
- an energy supply circuit (8) for supplying the control
circuit (7), said energy supply circuit (8) being fed through
the voltage regulation circuit (6),
- a driver circuit (11) for driving the relay (2), said driver
circuit (11) being coupled energy-wise to the voltage reg-
ulator circuit (6) and the energy supply circuit (8), wherein
said energy supply circuit (8) comprising a first blocking
diode (9) and a first buffer capacitor (10) for buffering the
supply to the control circuit (7), and where said driver
circuit (11) being coupled signal-wise to the control circuit
(7) to receive a driving signal, and where the driver circuit
(11) includes a H-bridge driver circuit, and where the en-
ergy supply circuit (8) includes a second buffer capacitor
(12) connected to the signal supplying one half or both
halves of the H-bridge driver circuit.
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Description

[0001] The invention is about an installation device with
one bi-stable relay and an arrangement for driving the
bi-stable relay, the relay being provided with one actuat-
ing coil and electrical connections to an auxiliary circuit,
the arrangement including one or more current trans-
formers, a rectifier circuit, connected to the current trans-
formers, a voltage regulator circuit, said voltage regulator
circuit being fed with rectified current from the rectifier
circuit, and said voltage regulator circuit further including
two or more outputs, a control circuit, an energy supply
circuit for supplying the control circuit, said energy supply
circuit being fed through the voltage regulation circuit, a
driver circuit for driving the relay, said driver circuit being
coupled energy-wise to the voltage regulator circuit and
the energy supply circuit, according to the preamble of
claim 1.
[0002] The invention deals with installation devices
providing means to be coupled to a main circuit and com-
prising current transducers, electronic circuitry, and a bi-
stable electromechanical relay to control an auxiliary cir-
cuit. The installation device may be employed for various
purposes such as metering, control, monitoring, and pro-
tection of electrical equipment or electrical loads. Exam-
ples of such installation devices are electronic overload
relays, protective relays, motor starters, motor control-
lers, etc.
[0003] One or more current transducers may be em-
ployed for sensing the current flowing through one or
more phases of the main circuit. The current transducers
could be current transformers however other types of
transducers such as Rogowski coils are also possible.
Current transformers may be used both for sensing the
electrical current flowing through the main circuit and for
supplying the installation device with electrical energy in
the case of self-supplied devices. In this case, a rectifier
circuit would be included as shown in the example from
Fig. 1. However, installation devices may also feature
other power source types such as a dedicated power
supply source.
[0004] The electronic circuitry typically comprises a
voltage regulation circuit, a current sense circuit, a control
circuit, and a driver circuit able to send suitable switching
signals to the bi-stable relay. The control circuit imple-
ments data processing and control functionalities of the
installation device and may be based on a microcontrol-
ler, ASIC or a collection of digital and/or analog compo-
nents. The current sense circuit converts the signals from
the current transducers to signals suitable for the control
circuit and may comprise one or more current shunt re-
sistors and one or more amplifiers. An energy buffer cir-
cuit may also be provided to temporarily ensure partial
or total operation of the installation device in the case of
a disturbance or interruption of the power supply.
[0005] The bi-stable relay is used to send control com-
mands and/or signals to the auxiliary circuit, such as trip
and reset. Bi-stable relays may feature one or two coils,

those with two coils being possible to control with simpler
driver circuits but featuring higher cost, larger size, and/or
lower electrical efficiency. Bi-stable relays with one coil
are typically more compact, more efficient, and cheaper
to produce as well as to mechanically integrate in instal-
lation devices. However, they require more complex elec-
tronic driver circuits able to send bidirectional current
pulses through the coil, for example positive and negative
current pulses.
[0006] US5657194 shows a circuit and method for au-
tomatically resetting a solid state relay with one relay coil,
wherein the circuit includes a trip coil, energized by a trip
comparator circuit, and a reset coil, energized by a reset
circuit. Thus the circuit shown in US5657194 is quite com-
plicated, consumes a lot of energy, has significant size
and cost.
[0007] Modern installation devices should preferably
feature very low energy consumption, low operating volt-
age, compact size, and low cost. In self-supplied instal-
lation devices low energy consumption and low operating
voltage helps reducing the load on the secondary circuit
of the current transformers resulting in better accuracy,
lower cost, smaller size, and less material usage of the
current transformers. Apart environmental and cost ben-
efits, low energy consumption of installation devices
causes less heat dissipation allowing easier and tighter
integration into applications. Furthermore, self-supplied
installation devices must operate even when the main
circuit is not energized, for example in the case of an
automatic reset event following a trip action. In such case,
electrical energy is typically stored into one or more buffer
capacitors in order to allow the installation device per-
forming the required functions. The leakage currents of
the electrical circuitry must be extremely small in order
to avoid wasting the energy stocked in the buffer capac-
itor(s). For example, the leakage current through the driv-
er circuit in non-active state (off state) may have to be
lower than 100 nA. When a current pulse is delivered by
the driver circuit into the coil of the bi-stable relay, the
voltage of the buffer capacitor would decay during the
generation of the pulse. The driver and the control circuit
must be designed such that reliable operation and high
energy efficiency is ensured even when the voltage of
the buffer capacitor decays.
[0008] Bi-stable relays with two coils are more expen-
sive, larger, and less efficient than their counterparts with
only one coil. However, bi-stable relays with one coil re-
quire more complex electronic driver circuit which can
drive positive or negative current pulses through the coil.
The electronic driver circuit must thus feature a differen-
tial output satisfying the specific needs of installation de-
vices, such as low cost, extremely small leakage current,
high efficiency, and reliable operation with low supply
voltage decaying during the generation of the pulse.
These are conflicting requirements and suitable solutions
are presently not available. Installation devices may
present additional particularities such as different voltage
supply levels for the electronic control circuit and for the
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driver circuit or for part of the driver circuit.
[0009] Thus it is the objective of the present invention
to provide an installation device with an arrangement for
driving a bi-stable relay with one relay coil with low energy
consumption, low operating voltage, compact size, and
at low cost.
[0010] The objective is achieved by an installation de-
vice with the features of claim 1. So according to the
invention, said energy supply circuit comprises a first
blocking diode and a first buffer capacitor for buffering
the supply to the control circuit, and said driver circuit is
coupled signal-wise to the control circuit to receive a driv-
ing signal, and the driver circuit includes a H-bridge driver
circuit, and the energy supply circuit includes a second
buffer capacitor connected to the signal supplying one
half or both halves of the H-bridge driver circuit.
[0011] The installation device according to the inven-
tion comprises one or more current transformers, one
rectifier circuit, one voltage regulation circuit, one control
circuit, one bi-stable relay controlling an auxiliary circuit,
a differential driver circuit to energize the relay, and at
least two buffer capacitors able to store energy for reliable
operation of the control circuit and of the differential driver
circuit.
[0012] According to a preferred embodiment of the in-
vention, the H-bridge driver circuit includes two high-side
transistors and two low-side transistors, configured to
drive an electrical current through the coil of the bi-stable
relay in two possible alternating directions, and the H-
bridge driver circuit further includes a pull-up resistor for
each of the high-side transistors and a pull-down resistor
for each of the low-side transistors.
[0013] According to a preferred embodiment of the in-
vention, a first current path leads through a first one of
the high-side transistors and a first one of the low-side
transistors, and a second current path leads through the
other high-side transistor and the other low-side transis-
tor, and at least one high-side transistor is controlled by
connecting its gate to the drain of the low-side transistor
from the same current path, where the connection can
be direct or indirect via a connecting diode and/or other
component(s) such as a resistor.
[0014] According to a preferred embodiment of the in-
vention, the two high-side transistors are of P-channel
MOSFET type, and the gate of at least one high-side
transistor is controlled via a control diode, whereby the
anode of the control diode is connected to the gate of
said high-side transistor.
[0015] According to a preferred embodiment of the in-
vention, at least one capacitor is provided to the gate of
the high side transistor being connected in parallel to the
pull-up resistor associated with this high side transistor.
[0016] According to a preferred embodiment of the in-
vention, both high-side transistors are provided with ca-
pacitors connected to their gates in parallel to the pull-
up resistors associated with each of the high-side tran-
sistors, and both high-side transistors are controlled via
diodes, whereby the anode of the each diode is connect-

ed to the gate of the high-side transistor to which the
diode is associated.
[0017] According to a preferred embodiment of the in-
vention, each high-side transistor from the H-bridge driv-
er circuit is controlled by connecting its gate via a diode
to the drain of the low-side transistor sharing the same
current path.
[0018] According to a preferred embodiment of the in-
vention, at least one high-side transistor is controlled via
an inverting circuit sharing the same control signal as the
low-side transistor from the same current path as the said
high-side transistor.
[0019] According to a preferred embodiment of the in-
vention, the said inverting circuit comprises a transistor
of N-channel MOSET type or of NPN bipolar junction
type.
[0020] According to a preferred embodiment of the in-
vention, a device restricting the current flow in one direc-
tion such as a blocking diode is connected between the
voltage regulator and the second buffer capacitor such
that current flow from the second buffer capacitor to the
voltage regulator is restricted.
[0021] According to a preferred embodiment of the in-
vention, each half of the H-bridge driver circuit is supplied
by a dedicated supply signal and where each supply sig-
nal is provided with a buffer capacitor and with a blocking
diode.
[0022] According to a preferred embodiment of the in-
vention, a further diode and/or a resistor is/are placed
between the second buffer capacitor and the first buffer
capacitor, allowing current to flow between the second
buffer capacitor and the first buffer capacitor.
[0023] According to a preferred embodiment of the in-
vention, the said inverting circuit comprises a transistor
of NPN bipolar junction type, with its base connected to
a circuit formed by a resistor in parallel with the series
connection of another resistor and a capacitor.
[0024] According to a preferred embodiment of the in-
vention, the electronic circuitry of the H-bridge driver cir-
cuit is partly or fully integrated in an integrated circuit.
[0025] The invention will be described in greater detail
by description of three embodiments with reference to
the accompanying drawings, wherein

Figure 1 shows a schematic representation of a self-
supplied installation device featuring a bi-
stable relay controlled by a driver circuit,

Figure 2 shows an arrangement according to a first
embodiment of the invention where the gate
of the high-side transistor T1 is controlled via
a diode D5 and where the gate of the high-
side transistor T2 is controlled by connecting
it directly to the drain of the low-side transis-
tor T3 sharing the same current path,

Figure 3 shows an arrangement according to a sec-
ond embodiment of the invention where each
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branch of the H-bridge driver feature isolated
power supplies via the blocking diodes D1
and D2 with dedicated buffer capacitors C1
and C2 respectively, and where the high-side
transistor T1 is controlled by an inverting
transistor T5 sharing the same control signal
as the low-side transistor T4,

Figure 4 shows an arrangement according to a third
embodiment of the invention where a diode
D7 is placed between the buffer capacitor C2
and the buffer capacitor C1 allowing current
to flow between C2 and C1 but restricting the
current flow from C1 to C2.

[0026] In the figures, identical or equivalent elements
and components or elements and components perform-
ing an equivalent function have the same reference nu-
merals.
[0027] Figure 1 shows an installation device 1, with
one bi-stable relay 2 and an arrangement for driving the
bi-stable relay 2, the relay 2 being provided with one ac-
tuating coil 3 and electrical connections to an auxiliary
circuit. The arrangement includes - one or more current
transformers 4, a rectifier circuit 5, connected to the cur-
rent transformers 4, a current sense circuit 33, a voltage
regulator circuit 6, said voltage regulator circuit 6 being
fed with rectified current from the rectifier circuit 5, and
said voltage regulator circuit 6 further including two or
more outputs, a control circuit 7, an energy supply circuit
8 for supplying the control circuit 7, said energy supply
circuit 8 being fed through the voltage regulation circuit
6, a driver circuit 11 for driving the relay 2, said driver
circuit 11 being coupled energy-wise to the voltage reg-
ulator circuit 6 and the energy supply circuit 8.
[0028] So the electronic circuitry typically comprises a
voltage regulation circuit 6, a current sense circuit 33, a
control circuit 7, and a driver circuit 11 able to send suit-
able switching signals to the bi-stable relay 2. The control
circuit 7 implements data processing and control func-
tionalities of the installation device 1 and may be based
on a microcontroller, ASIC or a collection of digital and/or
analog components. The current sense circuit 33 con-
verts the signals from the current transducers 4 to signals
suitable for the control circuit 7 and may comprise one
or more current shunt resistors and one or more ampli-
fiers. An energy buffer circuit may also be provided to
temporarily ensure partial or total operation of the instal-
lation device 1 in the case of a disturbance or interruption
of the power supply.
[0029] The bi-stable relay 2 is used to send control
commands and/or signals to an auxiliary circuit 34, such
as trip and reset.
[0030] The differential driver circuit 11 is an H-bridge
driver featuring at least two low-side transistors and two
high-side transistors, the high-side transistors being pref-
erentially P-channel MOSFETs, as shown in Fig. 2. The
gate of at least one high-side transistor is connected to

the anode of a control diode to allow maintaining the initial
gate voltage for the whole duration of the pulse generated
by the H-bridge driver. The control diode prevents the
gate voltage of the high-side transistor from dropping to-
gether with the supply voltage of the H-bridge. The
switching signal is applied to the high-side transistor via
the control diode and charges the gate of the high-side
transistor.
[0031] The charge is maintained on the gate of the tran-
sistor by the control diode even when the supply voltage
of the H-bridge drops because of the current pulse draw-
ing energy from the buffer capacitor. That is, the control
diode allows increasing rapidly the gate-source voltage
of the high-side transistor but prevents the same voltage
from decreasing. In this way, a high gate-source voltage
is ensured throughout the complete pulse duration en-
suring low conduction resistance of the high-side tran-
sistor and low losses. The duration of the driver pulse is
precisely controlled using the corresponding low-side
transistor.
[0032] An additional capacitor may be connected be-
tween the gate and the source of the high-side transistor
in order to increase the time constant of the gate-source
voltage decay. The time constant of the gate-source volt-
age decay depends on the value of the total equivalent
capacitance between the gate and the source of the high-
side transistor and on the value of the pull-up resistor.
This time constant is normally tuned to be significantly
higher than the duration of the driver pulse but shorter
than the interval between two pulses. In installation de-
vices, the interval between two pulses is much longer
than the duration of the pulse allowing easy optimization
of the decay time constant. The energy available in the
buffer capacitor of the H-bridge can thus be efficiently
utilized till the voltage level reaches zero.
[0033] Using a control diode as explained here allows
robust operation at low supply voltages of the control
circuit and of the driver circuit. Nominal supply voltages
down to 1.5 V and even below could be reached. Excel-
lent energy efficiency is also ensured while the complex-
ity and cost of the circuit are remarkable low. Further-
more, the control diode allows using different supply volt-
ages for the control circuit and for the driver circuit max-
imizing the design flexibility. For example, the supply volt-
age of the driver circuit may be slightly higher than the
supply voltage of the control circuit. Also, the supply volt-
age of the driver circuit may be smaller than the supply
voltage of the control circuit, at least temporarily. Using
a control diode of Schottky type may be desired if very
small supply voltages are desired.
[0034] An additional novel feature relies in reducing
the number of control signals necessary to control the H-
bridge by connecting the gate of one high-side transistor
to the drain of the low-side transistor from the same cur-
rent path, as shown in Fig. 2. When the low-side transistor
is switched on it drives the gate of the corresponding
high-side transistor to also switch it on. The current pulse
is stopped when the low-side transistor is switched off;
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the high-side transistor will also switch off helped by the
pull-up resistor. This simple and cost effective control
mechanism can be advantageously combined with a con-
trol diode connected to the gate of the high-side transistor
as described in the first inventive step, an example being
shown in Fig. 3.
[0035] It is also possible to reduce the number of con-
trol signals by driving the high-side transistor via an in-
verting circuit connected to the control signal addressing
the corresponding low-side transistor. The inverting cir-
cuit can be an N-channel MOSFET as in the example
from Fig. 3, or an NPN BJT as in the example from Fig.
4. The inverting transistors also enable shifting the volt-
age level between the voltage supply values of the control
circuit and of the H-bridge allowing for relatively large
voltage differences and bringing additional flexibility to
the solution. The NPN BJT can be biased using a resistor
with relatively small resistance value in series with a ca-
pacitor for fast switching in parallel with a resistor with
high resistance value for low power consumptions. Low
power consumption and fast switching can thus be com-
bined.
[0036] The power supply of the control circuit from the
examples in Fig. 2, Fig. 3, and Fig. 4 comprises a storage
capacitor C1 and a blocking diode D1 which allows charg-
ing the capacitor C1 but prevents it from discharging
when the power supply is interrupted or becomes unsta-
ble. In practice, additional capacitors may be connected
in parallel to C1 to increase the energy storage capacity
or to improve the frequency behavior of the capacitor
bank. It is also possible to use a combination of blocking
diodes, connected in series or in parallel, for various rea-
sons such as adjusting the resulting voltage drop or the
reliability of the solution.
[0037] The H-bridge may feature a single supply like
in the example from Fig. 2 or isolated supplies for each
branch of the H-bridge like in the examples from Fig. 3
and Fig. 4, where each branch is provided with dedicated
blocking diode and buffer capacitor. The voltage and en-
ergy applied to produce the current pulse through the coil
of the bi-stable relay can be precisely controlled for each
polarity. This enables detailed control for generating the
current pulse required to switch the relay allowing opti-
mizing the solution such that switching is reliably per-
formed with the minimum amount of energy. Minimizing
the switching energy positively impacts the cost and the
size of the solution, allowing for example for smaller stor-
age capacitors. It is also ensured that if the power supply
is interrupted sufficient energy is available to efficiently
switch forth and back the bi-stable relay; switching the
relay forth would not reduce the voltage available for
switching the relay back as in the example from Fig. 2.
[0038] One or more diodes may additionally be placed
between the power supply (or supplies) of the H-bridge
and the power supply of the control circuit in order to
ensure that the voltage supply of the control circuit does
not vanishes before the voltage supply (or supplies) of
the H-bridge. In the example from Fig. 3, the diode D7 is

placed between the power supply of one branch of the
H-bridge and the power supply of the control circuit.
[0039] The H-bridge is preferably implemented using
metal-oxide-semiconductor field-effect transistors
(MOSFETs) as they feature lower conduction losses than
bipolar junction transistors (BJTs) and don’t require using
additional freewheeling diodes as their body diodes are
typically sufficient. However, additional freewheeling di-
odes with lower losses could be used if necessary. MOS-
FETs featuring very low leakage drain currents below
100 nA would be preferred for the H-bridge, such as the
DMG1016 series featuring one P-channel and one N-
channel MOSFET in the same chip. A working solution
could also be reached using low-side transistors based
on BJTs.

Bezugszeichenliste

[0040]

1 Installation device
2 bi-stable relay
3 actuating coil
4 current transformer
5 rectifier circuit
6 voltage regulationcircuit
7 control circuit
8 energy supply circuit
9 first blocking diode
10 first buffer capacitor
11 driver circuit
12 second buffer capacitor
13 high-side transistor
14 high-side transistor
15 low-side transistor
16 low-side transistor
17 pull-up resistor
18 pull-up resistor
19 pull-down resistor
20 pull-down resistor
21 connecting diode
22 control diode
23 capacitor
24 capacitor
25 inverting circuit with inverting transistor of MOS-

FET type
25a inverting circuit with inverting transistor of NPN

type
26 blocking diode
27 third buffer capacitor
28 blocking diode
29 further diode
30 resistor
31 resistor
32 capacitor
33 current sense circuit
34 auxiliary circuit
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Claims

1. An installation device (1) with one bi-stable relay (2)
and an arrangement for driving the bi-stable relay
(2), the relay (2) being provided with one actuating
coil (3) and electrical connections to an auxiliary cir-
cuit, the arrangement including

- one or more current transformers (4)
- a rectifier circuit (5), connected to the current
transformers (4),
- a voltage regulator circuit (6), said voltage reg-
ulator circuit (6) being fed with rectified current
from the rectifier circuit (5), and said voltage reg-
ulator circuit (6) further including two or more
outputs,
- a control circuit (7),
- an energy supply circuit (8) for supplying the
control circuit (7), said energy supply circuit (8)
being fed through the voltage regulation circuit
(6),
- a driver circuit (11) for driving the relay (2), said
driver circuit (11) being coupled energy-wise to
the voltage regulator circuit (6) and the energy
supply circuit (8),

characterized in that said energy supply circuit (8)
comprising a first blocking diode (9) and a first buffer
capacitor (10) for buffering the supply to the control
circuit (7), that said driver circuit (11) being coupled
signal-wise to the control circuit (7) to receive a driv-
ing signal, and that the driver circuit (11) includes a
H-bridge driver circuit, and that the energy supply
circuit (8) includes a second buffer capacitor (12)
connected to the signal supplying one half or both
halves of the H-bridge driver circuit.

2. An installation device according to claim 1, charac-
terized in that the H-bridge driver circuit includes
two high-side transistors (13, 14) and two low-side
transistors (15, 16), configured to drive an electrical
current through the coil of the bi-stable relay in two
possible alternating directions, and that the H-bridge
driver circuit further includes a pull-up resistor
(17,18) for each of the high-side transistors (13, 14)
and a pull-down resistor (19, 20) for each of the low-
side transistors (15, 16).

3. An installation device according to claim 2, charac-
terized in that a first current path leads through a
first one (13) of the high-side transistors and a first
one (16) of the low-side transistors, and that a sec-
ond current path leads through the other high-side
transistor (18) and the other low-side transistor (15),
and that at least one high-side transistor (14) is con-
trolled by connecting its gate to the drain of the low-
side transistor (15) from the same current path,
where the connection can be direct or indirect via a

connecting diode (21) and/or other component(s)
such as a resistor.

4. An installation device according to claim 3, charac-
terized in that the two high-side transistors are of
P-channel MOSFET type, and that the gate of at least
one high-side transistor (13) is controlled via a con-
trol diode (22), whereby the anode of the control di-
ode (22) is connected to the gate of said high-side
transistor (13).

5. An installation device according to claim 4, charac-
terized in that at least one capacitor (23) is provided
to the gate of the high side transistor (13) being con-
nected in parallel to the pull-up resistor (17) associ-
ated with this high side transistor (13).

6. An installation device according to claim 5, charac-
terized in that both high-side transistors (13, 14) are
provided with capacitors (23, 24) connected to their
gates in parallel to the pull-up resistors (17, 18) as-
sociated with each of the high-side transistors (13,
14) and that both high-side transistors (13, 14) are
controlled via diodes (22, 21) whereby the anode of
the each diode (22, 21) is connected to the gate of
the high-side transistor (13, 14) to which the diode
(22, 21) is associated.

7. An installation device according to claim 6, charac-
terized in that each high-side transistor (13, 14)
from the H-bridge driver circuit is controlled by con-
necting its gate via a diode(22, 21) to the drain of the
low-side transistor (16, 15) sharing the same current
path.

8. An installation device according to claim 6, charac-
terized in that at least one high-side transistor (13)
is controlled via an inverting circuit (25, 25a) sharing
the same control signal as the low-side transistor
(16) from the same current path as the said high-
side transistor (13).

9. An installation device according to claim 8, charac-
terized in that the said inverting circuit (25) com-
prises a transistor of N-channel MOSET type or of
NPN bipolar junction type (25a).

10. An installation device according to any of the pre-
ceding claims, characterized in that a device re-
stricting the current flow in one direction such as a
blocking diode (26) is connected between the volt-
age regulator (6) and the second buffer capacitor
(12) such that current flow from the second buffer
capacitor (12) to the voltage regulator (6) is restrict-
ed.

11. An installation device according to any of the pre-
ceding claims, characterized in that each half of
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the H-bridge driver circuit is supplied by a dedicated
supply signal and where each supply signal is pro-
vided with a buffer capacitor (12, 27) and with a
blocking diode (26, 28).

12. An installation device according to claim 11, char-
acterized in that a further diode (29) and/or a resis-
tor is/are placed between the second buffer capacitor
(12) and the first buffer capacitor (10) allowing cur-
rent to flow between the second buffer capacitor (12)
and the first buffer capacitor (10).

13. An installation device according to claim 8, charac-
terized in that the said inverting circuit comprises a
transistor of NPN bipolar junction type (25a), with its
base connected to a circuit formed by a resistor (30)
in parallel with the series connection of another re-
sistor (31) and a capacitor (32).

14. An installation device according to any of the pre-
ceding claims, characterized in that the electronic
circuitry of the H-bridge driver circuit is partly or fully
integrated in an integrated circuit.

11 12 
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