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Description

[0001] The invention relates to the charging of a battery
of accumulators or an accumulator of an electrically driv-
en automobile vehicle and, more particularly, a charging
device, integrated into the vehicle, allowing the battery
to be recharged directly from a single-phase or three-
phase mains supply system. The electrical power supply
battery will be referred to here by the generic term "bat-
tery", regardless of whether it comprises one or more
electrical accumulators.
[0002] One of the major disadvantages of the electric
vehicle relates to its availability. In fact, when its battery
is discharged, the electric vehicle remains unavailable
for the entire recharging period, which may last several
hours.
[0003] In order to reduce the battery recharging period,
it is known for the charging power to be increased by
increasing the current drawn from the mains system. It
has thus been proposed to draw this current from a three-
phase mains system rather than a single-phase mains
system, the charging power being greater when the cur-
rent is drawn from a three-phase mains supply system.
Conversely, for recharging at the user’s home, a device
enabling recharging from a single-phase mains system
(for example from a 32A domestic socket) offers a prac-
tical alternative. A device allowing the user to recharge
the battery of his vehicle either from a single-phase mains
system or from a three-phased mains system would
therefore allow the availability of the vehicle to be im-
proved.
[0004] The constraints of electromagnetic compatibil-
ity of the recharging system with the electrical mains sup-
ply used, and also the constraints inherent in the battery
recharging conditions require the intermediate connec-
tion of filtering systems between the mains supply and
the battery. These filtering systems, which depend on
the type of mains supply used, notably comprise induc-
tion coils whose volume, with an equal inductance value,
is proportional to the square of the current to be filtered.
[0005] The patent application FR 2 738 411 proposes
an onboard battery recharging system, allowing the bat-
tery to be recharged from a single-phase current, and
using the coils of the electric motor to contribute to the
filtering function. The proposed system requires the neu-
tral point of the motor to be brought out and to be made
accessible, for example, by means of connectors. It can-
not therefore be adapted to a motor in which the acces-
sibility of the neutral point has not been designed for this
purpose. Moreover, this system does not allow recharg-
ing using three-phase current.
[0006] Patent application EP 0 553 824 proposes an
onboard system allowing the battery of the vehicle to be
recharged either from a single-phase system or from a
three-phase system. In order to limit the volume of the
system, the coils of the motor are used to contribute to
the filtering of the three-phase current. The currents flow-
ing through the coils during charging are liable to cause

the motor to revolve. Even if the motor is held by a specific
brake, it remains a source of significant vibrations and
noise.
[0007] Patent application FR2847523 describes a hy-
brid vehicle which battery can be charged either by brak-
ing energy recuperation, or by a single-phased network,
or by a multi-phased network. A housing located between
the electric machine and the inverter, is pluggable to an
external electric network and allows to switch between a
charging mode to a driving mode.
[0008] Patent application FR2738411 describes a
charging system for an electric vehicle, including an in-
verter being able to work as a rectifier. In this complex
system, a switch allows to alternatively connect a battery
connection to the inverter, or to a phase of the electric
motor of the vehicle.
[0009] The object of the invention is to propose an in-
tegrated charging device allowing an automobile vehicle
battery to be charged from a single-phase mains system
or from a three-phase mains system, and, in particular,
to be recharged directly from any single-phase mains
system. This device must be adaptable, through the ad-
dition of a connection housing of reduced dimensions, to
any vehicle already equipped with a battery, a motor, and
an inverter dedicated to the vehicle traction function.
[0010] The subject of the invention is therefore an elec-
tric motor assembly, notably for an electrically driven au-
tomobile vehicle, comprising a multi-phase electric mo-
tor, a battery of accumulators, an inverter suitable for
converting the direct current of the battery into multi-
phase alternating current adapted to supply the motor,
and a connection housing. The connection housing com-
prises plugs allowing the connection of the motor phases,
the battery terminals and at least five connections to the
inverter. The housing furthermore comprises a group of
contacts allowing it to be connected to a single-phase
mains system, and comprises a group of contacts allow-
ing it to be connected to a multi-phase mains system.
The housing comprises switches according to the posi-
tion of which the system comprising the housing, the bat-
tery, the inverter and the motor connected solely by its
phases alternatively allows the motor to be supplied from
the battery, the battery to be recharged directly from a
single-phase mains system, and the battery to be re-
charged from a multi-phase mains system.
[0011] Direct recharging from the single-phase mains
system is understood to mean recharging which does
not require the intermediate connection of a specific fil-
tering interface between the mains system and the elec-
tric motor assembly. Conversely, recharging from the
multi-phase mains system may require an adapted elec-
tric filtering interface.
[0012] Advantageously, the housing comprises at
least a first switch allowing a first terminal of the battery
to be connected alternatively either to the inverter or to
a phase of a first coil of the motor. The housing also
comprises one or more second switches allowing the in-
terruption or re-establishment simultaneously of at least
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two connections between the inverter and, each time, a
phase of a coil of the motor, including the first coil and a
second coil.
[0013] Advantageously, the housing comprises a third
switch allowing the interruption or re-establishment of a
connection between the inverter and a phase of a third
coil of the motor which is different from the first two coils.
[0014] Thus, by using, for example, the first, second
and third switches, the housing allowing the simultane-
ous connection of the first terminal of the battery to a first
coil of the motor, the interruption of the connection be-
tween this first coil and the inverter, and the interruption
of the connection between the second coil and the in-
verter, by closing the connection between the third coil
and the inverter.
[0015] According to a preferred embodiment, each of
the contacts with the single-phase mains system is con-
nected to a different plug, allowing the housing to be con-
nected to the inverter, and is furthermore connected, via
the second switch(es), to a connection plug, one plug
allowing the housing to be connected to a phase of the
second coil of the motor, the other plug allowing the hous-
ing to be connected to a phase of the first coil of the motor.
[0016] According to one variant embodiment, the
housing comprises a switch allowing the phase of the
second coil of the motor to be connected either to the
phase of the first coil of the motor or to the phase of the
third coil of the motor.
[0017] The housing may comprise at least one inductor
connected between one of the contacts with the single-
phase mains system and its associated plug for connect-
ing the housing to the inverter.
[0018] The inductor may, for example, be of the stator
coil type.
[0019] The housing may also comprise two coupled
inductors, each connected between a contact with the
single-phase mains system and its associated plug for
connecting the housing to the inverter.
[0020] According to a preferred embodiment, the in-
verter is programmed to function alternatively as an in-
verter of the motor supply, as a rectifier of a multi-phase
current arriving from the motor or arriving from the exter-
nal multi-phase mains system, and as a single-phase
current rectifier followed by a step-down chopper. This
programming of the inverter can be obtained, for exam-
ple, through an adaptation of the program lines or an
electronic card of an electronic control unit controlling the
inverter.
[0021] According to a different aspect of the invention,
a connection housing comprises plugs allowing the con-
nection of the phases of a multi-phase electric motor,
notably an automobile vehicle motor, the terminals of a
battery of accumulators and at least five connections to
an inverter suitable for converting the direct current of
the battery into multi-phase alternating current adapted
to supply the motor. The housing furthermore comprises
a group of contacts allowing it to be connected to a single-
phase mains system, and comprising a group of contacts

allowing it to be connected to a multi-phase mains sys-
tem. The housing comprises switches according to the
position of which the system comprising the housing, the
battery, the inverter and the motor connected solely by
its phases alternatively allows the motor to be supplied
from the battery, the battery to be recharged directly from
a single-phase mains system, and the battery to be re-
charged from a multi-phase mains system.
[0022] Other objects, characteristics and advantages
of the invention will become evident from a reading of
the detailed description of an embodiment of the inven-
tion, provided in a non-limiting manner, and the attached
drawings, in which:

- Figure 1 shows schematically a vehicle electric mo-
tor assembly including a connection housing accord-
ing to the invention;

- Figure 2 shows schematically the vehicle electric
motor assembly shown in Figure 1, in a configuration
for charging from a three-phase mains system;

- Figure 3 shows schematically the vehicle electric
motor assembly shown in Figure 1, in a configuration
for charging from a single-phase mains system;

- Figure 4 shows schematically a variant embodiment
of an electric motor assembly according to the in-
vention, in a configuration for charging from a single-
phase mains system;

- Figure 5 shows schematically a different variant em-
bodiment of an electric motor assembly according
to the invention, in a configuration for charging from
a single-phase mains system.

[0023] Figure 1 shows schematically an electric motor
device 1 of an automobile vehicle with an electric traction
system. This electric motor device 1 is an integrated de-
vice, i.e. installed onboard the vehicle.
[0024] The electric motor assembly 1 comprises a bat-
tery having a "plus" pole 3 and a "minus" pole 4, a three-
phase, alternating-current electric motor 5 comprising
three stator coils L1, L2 and L3, an inverter 6 and a con-
nection housing 20. The connection housing 20 compris-
es ten plugs (male plugs, female plugs or other types of
electrical connection) 50, 51, 52, 53, 54, 55, 56, 57, 58,
59 respectively allowing the connection of the terminals
3 and 4 of the battery, two first connections to the inverter
6, the phases of the coils L1, L2, L3 of the motor 5, and
three other connections to the inverter 6. The housing 20
comprises four switching devices R1, R2, R3 and R4 and
two induction coils L4 and L5. Variant embodiments with
a single induction coil can be envisaged. The housing 20
also comprises two external contacts 40 and 41 adapted
to be connected to a single-phase mains system, for ex-
ample to a 32-ampere socket. The housing 20 further-
more comprises three external contacts 29, 30, 31 adapt-
ed to be connected to an external three-phase mains
system, for example in the form of a plug dedicated to a
specific recharging terminal.
[0025] The external contacts 29, 30, 31 are connected
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to plugs 57, 58 and 59 respectively for connecting the
housing to the inverter.
[0026] The external contacts 40 and 41 are connected
to the plugs 58 and 57 respectively, via the coils L4 and
L5 respectively.
[0027] The plugs 51 and 53 are connected via a con-
nection 21 within the housing 20. The plug 50 is connect-
ed via a connection 22 within the housing 20 to the plug
52 connecting to the inverter 6. The connection 22 is
interrupted by a two-position switching device R4, which
either holds the connection 22 closed, allowing current
to flow between the plugs 50 and 52, or opens this con-
nection, isolating the plug 50 from the plug 52, and then
connecting the plug 50 to a connection 23 within the hous-
ing 20, and which is connected to the plug 54 connecting
to the phase of the coil L1 of the motor. In Figure 1, the
switching device R4 is in the position where it closes the
connection 22 and opens the connection 23.
[0028] The plug 54 connecting to the phase of the coil
L1 of the motor is connected via a connection 67 within
the housing 20 to the plug 57 connecting to the inverter
6. The switching device R1 is disposed on the path of
the connection 67 in such a way as to be able to interrupt
or re-establish this connection between the two plugs 54
and 57.
[0029] The plug 55 connecting to the phase of the coil
L2 of the motor is connected via a connection 68 within
the housing 20 to the plug 58 connecting to the inverter
6. The switching device R2 is disposed on the path of
the connection 67 in such a way as to be able to interrupt
or re-establish this connection between the two plugs 55
and 58.
[0030] The plug 56 connecting to the phase of the coil
L3 of the motor is connected via a connection 69 within
the housing 20 to the plug 59 connecting to the inverter
6. The switching device R3 is disposed on the path of
the connection 69 in such a way as to be able to interrupt
or re-establish this connection between the two plugs 56
and 59.
[0031] In Figure 1, the switching devices R1, R2, R3
are in the closed position, connecting the coils of the mo-
tor and the plugs 57, 58, 59.
[0032] The inverter 6 comprises a capacitor 7 of which
a first terminal is connected via the plugs 52 and 50 of
the switching device R4 and the connection 22 to the
terminal 3 of the battery 2. The other terminal of the ca-
pacitor 7 is connected via the plugs 53 and 51 and the
connection 21 to the terminal 4 of the battery 2. The in-
verter 6 furthermore comprises a diode bridge circuit
comprising three branches 8, 9, 10, coupled in parallel,
connected to the terminals of the capacitor 7. Each
branch 8, 9, 10 comprises a series arrangement of two
assemblies (respectively 11 and 12 for the branch 8, 13
and 14 for the branch 9, 15 and 16 for the branch 10),
each assembly including a diode 25 and a transistor 26
connected in parallel. The two diodes of the same branch
are connected in the same forward direction, which is the
direction going from the "minus" terminal 4 of the battery

to the "plus" terminal 3 of the battery. The transistors 26
are controlled by an electronic control unit 27.
[0033] Each branch 9, 10, 8 of the inverter is connected
via a connection 17, 18, 19 respectively to a plug 57, 58,
59 respectively of the housing 20, therefore via the con-
nections 67, 68, 69 to a phase L1, L2 and L3 respectively
of the motor.
[0034] More precisely, each connection 17, 18, 19 de-
parts from a triple junction 42, 43, 44 respectively, located
between the two series connections of a branch 9, 10, 8
respectively, and arrives at one of the two plugs, 57, 58
and 59 respectively of the housing 20.
[0035] In Figure 1, the switching devices R1, R2 and
R3 are in the closed position, i.e. the stator coils L1, L2
and L3 of the motor are actually connected to the corre-
sponding branch 9 or 10 or 8 of the inverter circuit 6. The
switching device R4 is in its configuration wherein the
connection 22 connects the "plus" terminal of the battery
2 to one of the terminals of the capacitor 7. In this con-
figuration as shown in Figure 1, the electric motor as-
sembly 1 can operate either in the drive mode of the
vehicle or in the kinetic energy recovery mode of the ve-
hicle.
[0036] When the electronic control unit 27 receives a
positive instruction to couple with the wheels of the ve-
hicle (motor coupling instruction), for example from a
man-machine interface (not shown) including, for exam-
ple, an acceleration pedal, the electronic control unit 27
sends the adapted commands to the different transistors
26 of the inverter 6 so that this inverter 6 transforms a
direct current delivered by the battery 2 into a suitable
three-phase current arriving at the motor 5 in such a way
as to obtain the required drive couple.
[0037] When the electronic control unit 27 receives a
recuperative braking instruction, for example from the
man-machine interface and from the acceleration pedal,
it sends adapted commands to the different transistors
26 of the inverter 6 in such a way that this inverter does
not permit the arrival of electricity from the battery 2 at
the motor 5, and in such a way as to rectify the three-
phase current originating from the coils L1, L2 and L3 of
the motor, into a direct current conducted in such a way
as to recharge the battery 2, i.e. a current entering via
the terminal 3 of the battery.
[0038] Figure 2 shows the electric motor assembly
shown in Figure 1 in a different configuration, allowing
the battery to be recharged from a three-phase mains
system. The elements common to Figure 1 are again
shown, the same elements then being denoted by the
same references. A three-phase mains system 32, for
example a 125-ampere three-phase mains system out-
side the vehicle, is connected by an electrical filtering
device 33 to the three contacts 29, 30, 31 of the connec-
tion housing 20. The three switching devices R1, R2 and
R3 are open, isolating the motor 5 from the inverter 6.
The switching device R4 is in the same position as shown
in Figure 1, the battery 2 thus always being connected
to the terminals of the capacitor 7 of the inverter 6.

5 6 



EP 2 440 426 B1

5

5

10

15

20

25

30

35

40

45

50

55

[0039] In the configuration shown in Figure 2, the elec-
tronic control unit 27 detects a three-phase electric cur-
rent having a predefined signal shape. The electronic
control unit can possibly detect, by way of a mechanical
detection means, the existence of a branch in the con-
nection group 29, 30, 31. The electronic control unit 27
then sends appropriate commands to the transistors 26
of the inverter 6 in such a way that the latter operates as
a controlled current rectifier and delivers to the battery 2
a direct current with an intensity and voltage adapted to
the charge level of the battery.
[0040] The filtering device 33 filters the current ab-
sorbed by the electric motor assembly in such a way that
the current satisfies the constraints for connection to the
mains system imposed by the operators of the main sys-
tem, notably in terms of harmonics. This filtering device
33 includes inductors adapted to high currents (for ex-
ample currents of 100 to 200 amperes) in order to enable
accelerated recharges of the battery 2. The volume of an
inductor being more or less proportional to the square of
the intensity of the current to which it is dedicated, the
filtering device 33 may occupy volumes of a plurality of
liters. For this reason, in the embodiment described, this
filtering device has not been integrated into the vehicle.
[0041] Figure 3 shows the electric motor assembly
shown in Figure 1 in a configuration allowing the battery
to be recharged from a single-phase mains system 34.
Elements common to Figure 1 are again shown in Figure
3, the same elements being denoted by the same refer-
ences. A first terminal of the single-phase mains system
34 is connected to the contact 40 of the connection hous-
ing 20, while the other terminal of the single-phase mains
system 34 is connected to the contact 41 of the connec-
tion housing 20.
[0042] The first terminal is thus connected via the in-
ductor L4 and the connection 18 to the triple junction 43
of the branch 10 of the inverter 6. The other terminal of
the mains system is connected via the inductor L5 and
the connection 17 to the triple junction 42 of the branch
9 of the inverter 6.
[0043] The terminals 29, 30 and 31 of the connection
housing 20 are disconnected from any equipment and
from any mains system. The switching device R4 is in
the position where it connects the "plus" terminal of the
battery via the connection 23 to the coil L1 of the motor 5.
[0044] The switching device R1 is open, isolating the
coil L1 from its connection 17 to the inverter 6.
[0045] The switching device R2 is open, isolating the
coil L2 of the motor 5 from its connection 18 to the inverter
6.
[0046] The switching device R3 is closed, connecting
the coil L3 of the motor via its connection 19 to the triple
junction 44 of the branch 8 of the inverter 6.
[0047] In this configuration, the electronic control unit
27 detects, for example, a signal with a predefined volt-
age, amplitude and shape between the contacts 40 and
41 of the housing 20. The electronic control unit 27 can
also detect, by means of an adapted device, the physical

presence of a connection in these contacts 40 and 41.
The electronic control unit 27 then sends the adapted
commands to the different transistors 26, in such a way
as to make the branches 9 and 10 of the inverter 6 operate
as a synchronous current rectifier 35 allowing the capac-
itor 7 to be charged. The electronic control unit 27 also
sends adapted signals to the transistors 26 of the branch
8 of the inverter, in such a way as to make this branch
8, notably the upper assembly 12, operate as a step-
down chopper 36. This step-down chopper allows the
capacitor 7 to be discharged via the connection 19, then
via the coils L3 then L1 of the motor, connected in series,
to the "plus" terminal 3 of the battery 2, in order to re-
charge the latter. In other words, the single-phase current
arriving from the mains system 34 is filtered by the in-
ductors L4 and L5 of the connection housing 20, in such
a way as to satisfy the constraints for connection to the
mains system, flows via the connections 17 and 18 to
the synchronous rectifier 35 and charges the capacitor
7. The step-down chopper 36 then discharges the ca-
pacitor 7 via the coils L1 and L3 of the motor, to the supply
terminal, here the "plus" terminal 3 of the battery.
[0048] In the configuration shown in Figure 3, the elec-
tric motor assembly 1 fitted with the connection housing
20 therefore allows the battery 2 to be recharged from
any single-phase mains system 34 without having to
make use of an additional housing outside the vehicle to
filter the current obtained from the mains system.
[0049] Figure 4 shows a variant embodiment of an
electric motor assembly according to the invention, again
in a configuration for charging from a single-phase mains
system. Elements common to the preceding figures are
again shown in Figure 4, the same elements being de-
noted by the same references. The switching device R2
shown in Figure 3 is replaced with a switching device R6
which, at the same time as it interrupts the connection
68, allows the phases of the coils L1 and L2 to be inter-
connected.
[0050] The current originating from the step-down
chopper 36 via the connection 19 therefore crosses the
coil L3 of the motor, then the coils L1 and L2 of the motor
connected in series, before arriving via the connection
23 at the "plus" terminal 3 of the battery 2.
[0051] This variant embodiment avoids the risk of ov-
ervoltage induced in the coil L2 and in the switch R2,
which could damage R2 or require voltage over-dimen-
sioning on its part. Moreover, the inductors of the coils
L1, L2 and L3 are variable according to the position in
which the motor 5 is stopped. By connecting the coils L1
and L2 in parallel, the effect of these variations is aver-
aged.
[0052] Figure 5 shows a different variant embodiment
of an electric motor assembly according to the invention,
again in a configuration for charging from a single-phase
mains system. Elements common to the preceding fig-
ures are again shown in Figure 5, the same elements
then being denoted by the same references. In the con-
nection housing 20 shown in Figure 5, the switching de-
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vice R4 has been removed, the connection 22 connecting
in a permanent manner the "plus" terminal 3 of the battery
2 to one of the terminals of the capacitor 7.
[0053] On the other hand, a switching device R5 has
been inserted into the connection 21 connecting the "mi-
nus" terminal of the battery 2 and the other terminal of
the capacitor 7. The switching device R5 allows the plug
53 to be isolated from the connection 21 and from the
plug 51, or the connection 21 between the plugs 51 and
53 to be reestablished. When the connection 21 is inter-
rupted, the switching device R5 connects the plug 51 and
the plug 54 via the connection 23. In this configuration,
as shown in Figure 5, the "minus" terminal 4 of the battery
is connected to the phase of the coil L1 of the motor. The
switching devices R1, R2 and R3 are in the same con-
figuration as shown in Figure 3. The recharging of the
battery 2 is carried out according to the same principle
as for the electric motor assembly 1 shown in Figure 3:
the current absorbed from the single-phase mains sys-
tem 34 via the connections 17 and 18 is rectified by the
synchronous rectifier 35 in order to charge the capacitor
7. The programming of the electronic control unit 27 is
adapted to make the branch 8 of the inverter 6 operate
as a step-down chopper 37, this time by authorizing the
arrival of the current to the step-down chopper 37 via the
connection 19, from the "minus" terminal 4 of the battery.
[0054] The subject of the invention is not limited to the
example embodiments described and may be the subject
of numerous variants. The invention could, for example,
be generally applied to a motor having more than three
phases or to a multi-phase mains supply system also
having more than three phases. The single-phase mains
system, instead of being an alternating current mains
supply system, could be a direct current mains supply
system. The two filtering coils L4 and L5 connected in
series with the contacts 40 and 41 to the single-phase
mains supply system 34 could be replaced with a single
filtering coil connected in series either with the contact
40 or with the contact 41. This coil will then advanta-
geously be a stator coil, in such a way as to have a suf-
ficient inductance in a reduced volume. Variant embod-
iments can also be envisaged in which the two coils L4
and L5 are both stator coils, these stator coils being sep-
arated, or the two coils L4 and L5 being coupled, i.e.
wound around the same stator.
[0055] Advantageously, the electronic control unit 27
is connected to sensors enabling the measurement of
the voltage across the terminals of the battery 2, the volt-
age across the terminals of the capacitor 7, the voltage
between the contacts 40 and 41 of the housing, and the
voltage between at least two of the contacts 29, 30 and
31. The electronic control unit 27 may also be connected
to means for measuring the current circulating in the con-
nections 17, 18 and 19, and/or the currents circulating in
each of the coils L1, L2 and L3 of the motor.
[0056] On the basis of the voltages and currents thus
measured, the electronic control unit 27 sends the adapt-
ed commands to the different transistors 26 of the inverter

6, in such a way as to make this inverter operate either
as an inverter or rectifier of three-phase current or as a
rectifier of single-phase current. The switching devices
R1, R2, R3, R4 or, according to the variants, R5, R6, may
be actuated from an electronic control unit 27 or may be
actuated manually by the user, for example by means of
a first switch allowing the switching devices R1 and R2
to be opened or closed simultaneously, and two other
switches, one switch allowing R3 to be actuated and the
other switch allowing R4 or R5 to be actuated.
[0057] The charging device according to the invention
can be connected either directly to any single-phase
mains system, for example a domestic mains system, or
to a three-phase mains system equipped with a filtering
system, for example a fast recharging terminal in a ve-
hicle rental garage or at a motorway restaurant/service
station. The device can be simply adapted to an existing
electric traction assembly by inserting the connection
housing 20 instead of and in place of the existing con-
nection housing, and by modifying, in the electronic con-
trol unit 27, the programming of the inverter 6. The device
requires the addition of only a limited number of filtering
components, as it makes use of the coils of the motor for
single-phase recharging. The device allows a large
number of potential recharging points, including fast re-
charging points, to be accessed.

Claims

1. An electric motor assembly (1), notably for an elec-
trically driven automobile vehicle, including a multi-
phase electric motor (5) which stator coils (L1, L2,
L3) are permanently connected to a neutral point, a
battery of accumulators (2), an inverter (6) suitable
for converting the direct current of the battery into
multi-phase alternating current adapted to supply the
motor (5), and a connection housing (20), the con-
nection housing comprising plugs (50, 51, 52, 53,
54, 55, 56, 57, 58, 59) allowing the connection of the
motor phases to said housing, the battery phases
and at least five connections to the inverter, the hous-
ing (20) furthermore comprising a group of contacts
(40, 41) allowing it to be connected to a single-phase
mains system (34), and comprising a group of con-
tacts (29, 30, 31) allowing it to be connected to a
multi-phase mains system (32), the housing (20)
comprising a group of switches (R1, R2, R3, R4, R5,
R6) according to the position of which the system
comprising the housing (20), the battery (2), the in-
verter (6), and the motor (5) connected solely by its
phases, alternatively allows the motor (5) to be sup-
plied from the battery (2), the battery (2) to be re-
charged directly from a single-phase mains system
(34), and the battery to be recharged from a multi-
phase mains system (32), characterized in that the
housing (20) comprises at least a first switch (R4)
allowing a first terminal (3, 4) of the battery (2) to be
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connected alternatively either to the inverter (6) or
to a phase of a first coil (L1) of the motor (5), and the
housing (20) comprises one or more second switch-
es (R1, R2) allowing the interruption or re-establish-
ment simultaneously of at least two connections (67,
68) between the inverter (6) and, each time, a phase
of a coil (L1, L2) of the motor (5), including the first
coil (L1) and a second coil (L2).

2. The electric motor assembly as claimed in claim 1,
the housing (20) comprising a third switch (R3) al-
lowing the interruption or re-establishment of a con-
nection (69) between the inverter (6) and a phase of
a third coil (L3) of the motor (5), which is different
from the first two coils (L1, L2).

3. The electric motor assembly as claimed in one of the
preceding claims, the housing (20) allowing the si-
multaneous connection of the first terminal (3) of the
battery (2) to a first coil (L1) of the motor (5), the
interruption of the connection (67) between this first
coil (L1) and the inverter (6), the interruption of the
connection (68) between the second coil (L2) and
the inverter (6), by conversely closing the connection
(69) between the third coil (L3) and the inverter (6).

4. The electric motor assembly as claimed in one of the
preceding claims, in which each of the contacts (40,
41) with the single-phase mains system (34) is con-
nected to a different plug (58, 57) allowing the hous-
ing (20) to be connected to the inverter (6), and is
furthermore connected via the second switch(es)
(R2, R1) to a connection plug (55, 54), one plug al-
lowing the housing (20) to be connected to a phase
of the second coil (L2) of the motor, the other plug
allowing the housing (20) to be connected to a phase
of the first coil (L1) of the motor.

5. The electric motor assembly as claimed in one of the
preceding claims, the housing (20) comprising a
switch (R6) allowing the phase of the second coil
(L2) of the motor to be connected either to the phase
of the first coil (L1) of the motor or to the phase of
the third coil of the motor (L3).

6. The electric motor assembly as claimed in one of the
preceding claims, the housing (20) comprising at
least one inductor (L4, L5) connected between one
of the contacts (40, 41) with the single-phase mains
system (34) and its associated plug (58, 57) for con-
necting the housing (20) to the inverter (6).

7. The electric motor assembly as claimed in the pre-
ceding claim, in which the inductor (L4, L5) is of the
stator coil type.

8. The electric motor assembly as claimed in the pre-
ceding claim, the housing (20) comprising two cou-

pled inductors (L4, L5), each connected between a
contact with the single-phase mains system (40, 41)
and its associated plug (58, 57) for connecting the
housing (20) to the inverter (6).

9. The electric motor assembly as claimed in one of the
preceding claims, in which the inverter (6) is pro-
grammed to function alternatively as an inverter of
the motor supply, as a rectifier of a multi-phase cur-
rent arriving from the motor (5) or arriving from the
external multi-phase mains system (32), and as a
rectifier (35) of single-phase current followed by a
step-down chopper (36, 37).

Patentansprüche

1. Elektromotoranordnung (1), insbesondere für ein
elektrisch angetriebenes Kraftfahrzeug, welche ei-
nen mehrphasigen Elektromotor (5), dessen Stator-
spulen (L1, L2, L3) fest mit einem Sternpunkt ver-
bunden sind, eine Batterie von Akkumulatoren (2),
einen Wechselrichter (6), der geeignet ist, den
Gleichstrom der Batterie in an die Versorgung des
Motors (5) angepassten mehrphasigen Wechsel-
strom umzuwandeln, und ein Anschlussgehäuse
(20) aufweist, wobei das Anschlussgehäuse Stecker
(50, 51, 52, 53, 54, 55, 56, 57, 58, 59) umfasst, die
den Anschluss der Motorphasen an das Gehäuse,
der Batteriephasen und wenigstens fünf Anschlüsse
an den Wechselrichter ermöglichen, wobei das Ge-
häuse (20) ferner eine Gruppe von Kontakten (40,
41) umfasst, über die es an ein einphasiges Strom-
netz (34) angeschlossen sein kann, und eine Gruppe
von Kontakten (29, 30, 31) umfasst, über die es an
ein mehrphasiges Stromnetz (32) angeschlossen
sein kann, wobei das Gehäuse (20) eine Gruppe von
Schaltern (R1, R2, R3, R4, R5, R6) umfasst, ent-
sprechend deren Position das System, welches das
Gehäuse (20), die Batterie (2), den Wechselrichter
(6) und den nur durch seine Phasen angeschlosse-
nen Motor (5) umfasst, alternativ ermöglicht, dass
der Motor (5) von der Batterie (2) versorgt wird, die
Batterie (2) direkt von einem einphasigen Stromnetz
(34) aufgeladen wird und die Batterie von einem
mehrphasigen Stromnetz (32) aufgeladen wird, da-
durch gekennzeichnet, dass das Gehäuse (20)
wenigstens einen ersten Schalter (R4) umfasst, der
ermöglicht, eine erste Anschlussklemme (3, 4) der
Batterie (2) alternativ entweder mit dem Wechsel-
richter (6) oder mit einer Phase einer ersten Spule
(L1) des Motors (5) zu verbinden, und das Gehäuse
(20) einen oder mehrere zweite Schalter (R1, R2)
umfasst, welche die gleichzeitige Unterbrechung
oder Wiederherstellung von wenigstens zwei Ver-
bindungen (67, 68) zwischen dem Wechselrichter
(6) und jeweils einer Phase einer Spule (L1, L2) des
Motors (5), der die erste Spule (L1) und eine zweite
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Spule (L2) aufweist, ermöglichen.

2. Elektromotoranordnung nach Anspruch 1, wobei
das Gehäuse (20) einen dritten Schalter (R3) um-
fasst, der die Unterbrechung oder Wiederherstellung
einer Verbindung (69) zwischen dem Wechselrichter
(6) und einer Phase einer dritten Spule (L3) des Mo-
tors (5), welche von den ersten zwei Spulen (L1, L2)
verschieden ist, ermöglicht.

3. Elektromotoranordnung nach einem der vorherge-
henden Ansprüche, wobei das Gehäuse (20) die
gleichzeitige Verbindung der ersten Anschlussklem-
me (3) der Batterie (2) mit einer ersten Spule (L1)
des Motors (5), Unterbrechung der Verbindung (67)
zwischen dieser ersten Spule (L1) und dem Wech-
selrichter (6) und Unterbrechung der Verbindung
(68) zwischen der zweiten Spule (L2) und dem
Wechselrichter (6) ermöglicht, indem umgekehrt die
Verbindung (69) zwischen der dritten Spule (L3) und
dem Wechselrichter (6) geschlossen wird.

4. Elektromotoranordnung nach einem der vorherge-
henden Ansprüche, wobei jeder der Kontakte (40,
41) mit dem einphasigen Stromnetz (34) mit einem
anderen Stecker (58, 59) verbunden ist, der es er-
möglicht, das Gehäuse (20) mit dem Wechselrichter
(6) zu verbinden, und ferner über den (die) zweiten
Schalter (R2, R1) mit einem Anschlussstecker (55,
54) verbunden ist, wobei ein Stecker ermöglicht, das
Gehäuse (20) mit einer Phase der zweiten Spule (L2)
des Motors zu verbinden, und der andere Stecker
ermöglicht, das Gehäuse (20) mit einer Phase der
ersten Spule (L1) des Motors zu verbinden.

5. Elektromotoranordnung nach einem der vorherge-
henden Ansprüche, wobei das Gehäuse (20) einen
Schalter (R6) umfasst, der es ermöglicht, die Phase
der zweiten Spule (L2) des Motors entweder mit der
Phase der ersten Spule (L1) des Motors oder mit der
Phase der dritten Spule des Motors (L3) zu verbin-
den.

6. Elektromotoranordnung nach einem der vorherge-
henden Ansprüche, wobei das Gehäuse (20) we-
nigstens eine Drosselspule (L4, L5) umfasst, die zwi-
schen einen der Kontakte (40, 41) mit dem einpha-
sigen Stromnetz (34) und seinen zugeordneten Ste-
cker (58, 57) zum Verbinden des Gehäuses (20) mit
dem Wechselrichter (6) geschaltet ist.

7. Elektromotoranordnung nach dem vorhergehenden
Anspruch, wobei die Drosselspule (L4, L5) vom Typ
einer Statorspule ist.

8. Elektromotoranordnung nach dem vorhergehenden
Anspruch, wobei das Gehäuse (20) zwei gekoppelte
Drosselspulen (L4, L5) umfasst, die jeweils zwi-

schen einen Kontakt mit dem einphasigen Strom-
netz (40, 41) und seinen zugeordneten Stecker (58,
57) zum Verbinden des Gehäuses (20) mit dem
Wechselrichter (6) geschaltet sind.

9. Elektromotoranordnung nach einem der vorherge-
henden Ansprüche, wobei der Wechselrichter (6)
dafür programmiert ist, alternativ als ein Wechsel-
richter der Motorversorgung, als ein Gleichrichter ei-
nes mehrphasigen Stroms, der von dem Motor (5)
kommt oder von dem externen mehrphasigen
Stromnetz (32) kommt, und als ein Gleichrichter (35)
von einphasigem Strom, auf den ein Tiefsetzsteller
(36, 37) folgt, zu fungieren.

Revendications

1. Ensemble moteur électrique (1), notamment pour un
véhicule automobile à commande électrique, com-
portant un moteur électrique multiphasé (5) dont des
bobines de stator (L1, L2, L3) sont branchées en
permanence à un point neutre, une batterie d’accu-
mulateurs (2), un onduleur (6) approprié pour con-
vertir le courant continu de la batterie en courant
alternatif multiphasé adapté pour alimenter le mo-
teur (5), et un boîtier de raccordement (20), le boîtier
de raccordement comprenant des fiches (50, 51, 52,
53, 54, 55, 56, 57, 58, 59) permettant le raccorde-
ment des phases du moteur audit boîtier, aux phases
de la batterie et au moins cinq raccordements à l’on-
duleur, le boîtier (20) comprenant en outre un groupe
de contacts (40, 41) lui permettant d’être raccordé à
un système secteur monophasé (34), et comprenant
un groupe de contacts (29, 30, 31) lui permettant
d’être raccordé à un système secteur multiphasé
(32), le boîtier (20) comprenant un groupe de com-
mutateurs (R1, R2, R3, R4, R5, R6) en fonction de
la position desquels le système comprenant le boîtier
(20), la batterie (2), l’onduleur (6), et le moteur (5)
raccordé uniquement par ses phases, permet alter-
nativement au moteur (5) d’être alimenté depuis la
batterie (2), à la batterie (2) d’être rechargée direc-
tement depuis un système secteur monophasé (34),
et à la batterie d’être rechargée depuis un système
secteur multiphasé (32), caractérisé en ce que le
boîtier (20) comprend au moins un premier commu-
tateur (R4) permettant à une première borne (3, 4)
de la batterie (2) d’être raccordée alternativement à
l’onduleur (6) ou à une phase d’une première bobine
(L1) du moteur (5), et le boîtier (20) comprend un ou
plusieurs deuxièmes commutateurs (R1, R2) per-
mettant l’interruption ou le rétablissement simulta-
nés d’au moins deux raccordements (67, 68) entre
l’onduleur (6) et, à chaque fois, une phase d’une bo-
bine (L1, L2) du moteur (5), y compris la première
bobine (L1) et une deuxième bobine (L2).
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2. Ensemble moteur électrique selon la revendication
1, le boîtier (20) comprenant un troisième commu-
tateur (R3) permettant l’interruption ou le rétablisse-
ment d’un raccordement (69) entre l’onduleur (6) et
une phase d’une troisième bobine (L3) du moteur
(5), qui est différente des deux premières bobines
(L1, L2).

3. Ensemble moteur électrique selon une des revendi-
cations précédentes, le boîtier (20) permettant le rac-
cordement simultané de la première borne (3) de la
batterie (2) à une première bobine (L1) du moteur
(5), l’interruption du raccordement (67) entre cette
première bobine (L1) et l’onduleur (6), l’interruption
du raccordement (68) entre la deuxième bobine (L2)
et l’onduleur (6), en fermant réciproquement le rac-
cordement (69) entre la troisième bobine (L3) et l’on-
duleur (6).

4. Ensemble moteur électrique selon une des revendi-
cations précédentes, dans lequel chacun des con-
tacts (40, 41) avec le système secteur monophasé
(34) est raccordé à une fiche différente (58, 57) per-
mettant au boîtier (20) d’être raccordé à l’onduleur
(6), et est en outre raccordé par le biais du/des
deuxième(s) commutateur(s) (R2, R1) à une fiche
de raccordement (55, 54), une fiche permettant au
boîtier (20) d’être raccordé à une phase de la deuxiè-
me bobine (L2) du moteur, l’autre fiche permettant
au boîtier (20) d’être raccordé à une phase de la
première bobine (L1) du moteur.

5. Ensemble moteur électrique selon une des revendi-
cations précédentes, le boîtier (20) comprenant un
commutateur (R6) permettant à la phase de la
deuxième bobine (L2) du moteur d’être raccordée à
la phase de la première bobine (L1) du moteur ou à
la phase de la troisième bobine du moteur (L3).

6. Ensemble moteur électrique selon une des revendi-
cations précédentes, le boîtier (20) comprenant au
moins une bobine d’induction (L4, L5) raccordée en-
tre un des contacts (40, 41) avec le système secteur
monophasé (34) et sa fiche associée (58, 57) pour
raccorder le boîtier (20) à l’onduleur (6).

7. Ensemble moteur électrique selon la revendication
précédente, dans lequel la bobine d’induction (L4,
L5) est du type bobine de stator.

8. Ensemble moteur électrique selon la revendication
précédente, le boîtier (20) comprenant deux bobines
d’induction couplées (L4, L5), chacune raccordée
entre un contact avec le système secteur monopha-
sé (40, 41) et sa fiche associée (58, 57) pour raccor-
der le boîtier (20) à l’onduleur (6).

9. Ensemble moteur électrique selon une des revendi-

cations précédentes, dans lequel l’onduleur (6) est
programmé pour fonctionner alternativement com-
me un onduleur de l’alimentation du moteur, comme
un redresseur d’un courant multiphasé arrivant du
moteur (5) ou arrivant du système secteur multipha-
sé externe (32), et comme un redresseur (35) de
courant monophasé suivi d’un hacheur abaisseur
(36, 37).
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