wo 20107142738 A2 I 10K OO R0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

ot VAP,
(19) World Intellectual Property Organization /g3 [} 11NN 000 1.0 0000 O O
nternational Bureau S,/ 0 |
(43) International Publication Date \;/ 3 (10) International Publication Number
16 December 2010 (16.12.2010) WO 2010/142738 A2

(51) International Patent Classification: (81) Designated States (unless otherwise indicated, for every
H02J 7/14 (2006.01) kind of national protection available). AE, AG, AL, AM,
(21) International Application Number: ég’ éﬁ’ ég’ CAI\ZI, CBS > CBRB’ CBI(J}, g;l’ DB]IE{ ? DB%V ’];313[{ ? ]];é’
PCT/EP2010/058106 DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT.,
(22) International Filing Date: HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
9 June 2010 (09.06.2010) KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
. ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
(25) Filing Language: English NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,
(26) Publication Language: English SE, 8G, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,

TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(30) Priority Data:

0953817 9 June 2009 (09.06.2009) FrR (84) Designated States (unless otherwise indicated, for every

kind of regional protection available): ARIPO (BW, GH,

(71) Applicant (for all designated States except US): RE- GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,
NAULT SAS [FR/FR]; 13/15 Quai Le Gallo, F-92100 ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
Boulogne Billancourt (FR). TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,

FE, ES, FI, FR, GB, GR, HR, HU, IF, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, SE, SL SK.
[FR/FR]; 17 rue de Bastillat, F-91190 Villiers Le Bacle SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,

(FR). BRIANE, Benoit [FR/FR]; 2 rue de la Princesse de GW, ML, MR, NE, SN, TD, TG).
Cléves, F-78280 Guyancourt (FR). PLOIX, Olivier [FR/ Published:

FR]; 8 parc des Bordes, F-78760 Jouars Pontchartrain
(FR).

(74) Agent: RELIGIEUX, Vincent; RENAULT TECHNO-
CENTRE, TCR GRA 2 36 - SCE 0267, 1 Avenue Du
Golf, F-78288 Guyancourt (FR).

(72) Inventors; and
(75) Inventors/Applicants (for US only): LOUDOT, Serge

—  without international search report and to be republished
upon receipt of that report (Rule 48.2(g))

(54) Title: ELECTRIC MOTOR ASSEMBLY RECHARGEABLE FROM AN ELECTRICAL MAINS SYSTEM, AND DEDI-
CATED CONNECTION HOUSING

25 =CU
FIG.3 - — -
50 : 27
1 \‘ - i i WA | I
o ; R4 52 | i
/ ; ! H "
Z ' ‘ 6
Y -
N ( 2 g e =l
e F—
4/ i I
23~ ‘ i
; :
} 26& ;v%
; - ' '
EN w » s i * !
O ks 59 i 19 : : |
! ‘\5" " 7 v (
- 5
u)' W\ < B %8
] // 58 % 13
A/l
€ 3
4 5 20
. Yy 29
o "
YY" 30
; b

(57) Abstract: An electric motor assembly (1), notably for an electrically driven automobile vehicle, includes a multi-phase elec-
tric motor (5), 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 connection housing comprises plugs
(50, 51, 52, 53, 54, 55, 56, 57, 58, 59) allowing the connection of the motor phases, the battery terminals and at least five connec-
tions to the inverter. The housing (20) furthermore comprises a group of contacts (40, 41) allowing it to be connected to a single
phase mains system (34), and comprises a group of contacts (29, 30, 31) allowing it to be connected to a multi-phase mains sys-
tem. The housing (20) comprises switches (R1, R2, R3, R4) according to the position of which the system comprising the housing
(20), the battery (2), the inverter (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 recharged directly from a single-phase mains system (34), and the battery to be
recharged from multi-phase mains system.
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Electric motor assembly rechargeable from an electrical
mains system, and dedicated connection housing

The invention relates to the charging of a battery of
accumulators or an accumulator of an electrically driven 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 “battery”,
regardless of whether it comprises one or more electrical
accumulators.

One of the major disadvantages of the electric vehicle relates
to its availability. In facf, when its battery is discharged, the electric
vehicle remains unavailable for the entire recharging period, which
may last several hours. ‘

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 current 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
practical 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 improved.

The constraints of electromagnetic compatibility of the
recharging system with the electrical mains supply used, and also the
constraints inherent in the battery recharging conditions require the
intermediate connection of filtering systems between the mains supply
and the battery. These filtering systemfs, which depend on the type of
mains supply used, notably comprise induction coils whose volume,
with an equal inductance value, is proportional to the square of the

current to be filtered.

SUBSTITUTE SHEET (RULE 26)
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The patent application FR 2 738 411 proposes an onboard
battery recharging system, allowing the battery to be recharged from a
single-phase current, and using the coils of the eclectric motor to
contribute to the filtering function. The proposed system requires the
neutral point of the motor to be brought out and to be made accessible,
for example, by means of connectors. It cannot therefore be adapted to
a motor in which the accessibility of the neutral point has not been
designed for this purpose. Moreover, this system does not allow
recharging using three-phase current.

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 flowing 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.

The object of the invention is to propose an integrated
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 addition 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.

The subject of the invention is therefore an electric motor
assembly, notably for an electrically driven automobile vehicle,
comprising a multi-phase electric motor, 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 comprises 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
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system, and comprises a group of contacts allowing it to be connected
to a multi-phase mains system. 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 recharged from a multi-phase mains system.

Direct recharging from the single-phase mains system is
understood to mean recharging which does not require the
intermediate connection of a specific filtering interface between the
mains system and the electric motor assembly. Conversely, recharging
from the multi-phase mains system may require an adapted electric
filtering interface.

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.

According to one preferred embodiment, the housing also
comprises one or more second switches allowing the interruption or re-
establishment simultancously of at least two connections between the
inverter and, each time, a phase of a coil of the motor, including the
first coil and a second coil.

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.

Thus, by wusing, for example, the first, second and third
switches, the housing allowing the simultaneous connection of the first
terminal of the battery to a first coil of the motor, the interruption of
the connection between this first coil and the inverter, and the
interruption of the connection between the second coil and the
inverter, by closing the connection between the third coil and the
inverter.

According to a preferred embodiment, each of the contacts with

the single-phase mains system is connected to a different plug,
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allowing the housing to be connected 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 housing to be
connected to a phase of the first coil of the motor.

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.

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 connecting the housing to the inverter.

The inductor may, for example, be of the stator coil type.

The housing may also comprise two coupled inductors, ecach
connected between a contact with the single-phase mains system and
its associated plug for connecting the housing to the inverter.

According to a preferred embodiment, the inverter is
programmed to function alternatively as an inverter of the motor
supply, as a rectifier of a multi-phase current arriving from the motor
or arriving from the external 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 example, through an
adaptation of the program lines or an electronic card of an electronic
control unit controlling the inverter.

According to a different aspect of the invention, a connection
housing comprises plugs allowing the connection 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 system.

The housing comprises switches according to the position of which the
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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 recharged from a
multi-phase mains system.

Other objects, characteristics and advantages of the invention
will become evident from a reading of the detailed description of an
embodiment of the invention, provided in a non-limiting manner, and
the attached drawings, in which:

- Figure 1 shows schematically a vehicle electric motor
assembly including a connection housing according 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 invention, in a configuration
for charging from a single-phase mains system;

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

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 device, i.e. installed onboard the
vehicle.

The electric motor assembly 1 comprises a battery 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 connection housing 20. The connection housing 20
comprises 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
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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 example to a 32-ampere socket. The
housing 20 furthermore comprises three external contacts 29, 30, 31
adapted to be connected to an external three-phase mains system, for
example in the form of a plug dedicated to a specific recharging
terminal.

The external contacts 29, 30, 31 are connected to plugs 57, 58
and 59 respectively for connecting the housing to the inverter.

The external contacts 40 and 41 are connected to the plugs 58
and 57 respectively, via the coils L4 and L5 respectively.

The plugs 51 and 53 are connected via a connection 21 within
the housing 20. The plug 50 is connected 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 connection, isolating the
plug 50 from the plug 52, and then connecting the plug 50 to a
connection 23 within the housing 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.

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.

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
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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.

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.

In Figure 1, the switching devices R1, R2, R3 are in the closed
position, connecting the coils of the motor and the plugs 57, 58, 59.

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 capacitor 7 is connected via the plugs 53 and 51 and the
connection 21 to the terminal 4 of the battery 2. The inverter 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.

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 connections 67, 68, 69 to a phase L1,
L2 and L3 respectively of the motor.

More precisely, ecach connection 17, 18, 19 departs 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.

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
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actually connected to the corresponding 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 configuration as
shown in Figure 1, the electric motor assembly 1 can operate either in
the drive mode of the vehicle or in the kinetic energy recovery mode
of the vehicle.

When the electronic control unit 27 receives a positive
instruction to couple with the wheels of the vehicle (motor coupling
instruction), for example from a man-machine interface (not shown)
including, for example, 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.

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.c. a
current entering via the terminal 3 of the battery.

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 clements then being denoted by the same
references. A three-phase mains system 32, for example a 125-ampere
three-phase mains system outside the vehicle, is connected by an
electrical filtering device 33 to the three contacts 29, 30, 31 of the
connection 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
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always being connected to the terminals of the capacitor 7 of the
inverter 6.

In the configuration shown in Figure 2, the electronic control
unit 27 detects a three-phase electric current 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
connection 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.

The filtering device 33 filters the current absorbed 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 system, notably in terms of harmonics. This
filtering device 33 includes inductors adapted to high currents (for
example 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.

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 references.
A first terminal of the single-phase mains system 34 is connected to
the contact 40 of the connection housing 20, while the other terminal
of the single-phase mains system 34 is connected to the contact 41 of
the connection housing 20.

The first terminal is thus connected via the inductor 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
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inductor L5 and the connection 17 to the triple junction 42 of the
branch 9 of the inverter 6.

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.

The switching device R1 is open, isolating the coil L1 from its
connection 17 to the inverter 6.

The switching device R2 is open, isolating the coil L2 of the
motor 5 from its connection 18 to the inverter 6.

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.

In this configuration, the electronic control unit 27 detects, for
example, a signal with a predefined voltage, 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 capacitor 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 recharge the latter. In
other words, the single-phase current arriving from the mains system
34 is filtered by the inductors 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
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then discharges the capacitor 7 via the coils L1 and L3 of the motor,
to the supply terminal, here the “plus” terminal 3 of the battery.

In the configuration shown in Figure 3, the electric 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.

Figure 4 shows a variant embodiment of an eclectric 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 clements
being denoted 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 interconnected.

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.

This variant embodiment avoids the risk of overvoltage
induced in the coil L2 and in the switch R2, which could damage R2
or require voltage over-dimensioning 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 averaged.

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 figures are again shown in Figure 5, the same elements
then being denoted by the same references. In the connection housing
20 shown in Figure 5, the switching device 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.
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On the other hand, a switching device R5 has been inserted
into the connection 21 connecting the “minus” terminal of the battery
2 and the other terminal of the capacitor 7. The switching device RS5
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 re-
established. When the connection 21 is interrupted, 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 configuration 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
system 34 wvia the connections 17 and 18 1is 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.

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 ecither with the contact 40 or with the
contact 41. This coil will then advantageously be a stator coil, in such
a way as to have a sufficient inductance in a reduced volume. Variant
embodiments can also be envisaged in which the two coils L4 and L5
are both stator coils, these stator coils being separated, or the two

coils L4 and L5 being coupled, i.e. wound around the same stator.
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Advantageously, the electronic control unit 27 is connected to
sensors enabling the measurement of the voltage across the terminals
of the battery 2, the voltage 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 connections 17, 18 and 19,
and/or the currents circulating in each of the coils L1, L2 and L3 of
the motor.

On the basis of the voltages and currents thus measured, the
electronic control unit 27 sends the adapted commands to the different
transistors 26 of the inverter 6, in such a way as to make this inverter
operate cither 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 simultanecously, and two other switches,
one switch allowing R3 to be actuated and the other switch allowing
R4 or RS to be actuated.

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 vehicle 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 connection housing, and by modifying, in
the electronic control 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 recharging points, to be accessed.
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CLAIMS

1. An clectric motor assembly (1), notably for an electrically
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 connection 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 housing (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 contacts (29, 30, 31) allowing it to be
connected to a multi-phase mains system (32), characterized in that the
housing (20) comprises 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 inverter (6), and the motor (5) connected
solely by its phases, alternatively allows the motor (5) to be supplied
from the battery (2), the battery (2) to be recharged directly from a
single-phase mains system (34), and the battery to be recharged from a
multi-phase mains system (32).

2. The electric motor assembly as claimed in claim 1, the
housing (20) comprising at least a first switch (R4) allowing a first
terminal (3, 4) of the battery (2) to be connected alternatively either to
the inverter (6) or to a phase of a first coil (L1) of the motor (5).

3. The eclectric motor assembly as claimed in one of the
preceding claims, the housing (20) comprising one or more sccond
switches (R1, R2) allowing the interruption or re-establishment
simultanecously 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).

4. The electric motor assembly as claimed in one of the

preceding claims, the housing (20) comprising a third switch (R3)
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allowing the interruption or re-establishment of a connection (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).

5. The electric motor assembly as claimed in one of the
preceding claims, the housing (20) allowing the simultaneous
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).

6. The eclectric 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 connected to a different plug (58,
57) allowing the housing (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 allowing 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.

7. 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 cither
to the phase of the first coil (L1) of the motor or to the phase of the
third coil of the motor (L3).

8. 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
connecting the housing (20) to the inverter (6).

9. The electric motor assembly as claimed in the preceding
claim, in which the inductor (L4, L5) is of the stator coil type.

10. The electric motor assembly as claimed in the preceding

claim, the housing (20) comprising two coupled inductors (L4, LS5),
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cach 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).

11. The electric motor assembly as claimed in one of the
preceding claims, in which the inverter (6) is programmed to function
alternatively as an inverter of the motor supply, as a rectifier of a
multi-phase current 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).

12. A connection housing (20) comprising plugs (50, 51, 52,
53, 54, 55, 56, 57, 58, 59) allowing the connection of the phases of a
multi-phase electric motor (5), notably an automobile vehicle motor,
the terminals (3, 4) of a battery (2) of accumulators and at least five
connections to an inverter (6) suitable for converting the direct-current
of the battery (2) into multi-phase alternating current adapted to
supply the motor (5), the housing (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 contacts (29, 30, 31)
allowing it to be connected to a multi-phase mains system (32),
characterized in that the housing (20) comprises switches (R1, R2, R3,
R4, R5, R6) according to the position of which the system comprising
the housing (20), the battery (2), the inverter (6) and the motor (5)
connected solely by its phases, alternatively allows the motor (5) to be
supplied from the battery (2), the battery (2) to be recharged directly
from a single-phase mains system (34), and the battery to be recharged

from multi-phase mains system (32).
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