A NEWGH&SYSTEM FOR AN ELECTRI C TYPE VEH CLE The present invention concerns
a notor systemof an electric type vehicle. Mire particularly, the present
i Rfventi on concerns a notor systemfor an electric vehicle for which there
is a defined right-hand side and | eft-hand side relative to an axis of
-travel of the vehi-cle, conprising at | east one first asynchronous el ectric
motor for driving a first wheel situated on the right-hand side of the
vehicle,. and a second @as DLOL f.or dr|V|no a_second
wheel situated on the $ef ; ¥ reh DR BRISE St em of an
el ectric vehicle conprising at Ieast one not or dr|V|ng a wheel situated on
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is required tofgﬁndrgﬁé@gfﬁcS@G@PﬁoM@e@d é&@ﬁa@EdtW@ sheoredity heosk =alde f or
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i nappropriate on-the-road drivi QﬁgaV|our in several possible situations
t hat coul d not be lﬁtQQFQFéﬁy lectric vehicle comprising at

least one motor driving a wheel situated on the right-hand

side of the wvehicle and another motor driving a wheel
situated on the left-hand side of the vehicle is known
from DE-4 011 291. The supply to each of these motors is
controlled by a separate secondary control defining an
instruction value for either the power supplied to the
respective wheel or the angular speed of this wheel. The
secondary controls are then connected to a principal
control whose purpose is to ensure homogeneity in the
control of the various motors so that each motor performs
in a coherent manner relative to the performance of the
other motors as a function of the vehicle's driving
conditions. )

The above-described motor system has sevefal
drawbacks. Firstly, the various secondary controls and the
central control provided in this motor system are
expensive. Secondly, such a motor “system in which a
central control is required to send specific controls to
each of the secondary controls for controlling supply of
‘one motor involves substantial risks of generating
inappropriate on-the-road driving behaviour,in several
possible situations that could not be integrated into the
central control or into the secondary controls in view of
their complexity. The multiple controls of this system



central control or into the secondary controls in view of their conplexity.
The multiple controls of this system 2 formfilters which, when one
notor is nonentarily in an extreme situation, substantially dimnish the
possibility for consequential instantaneous reaction of the other nbtors so
as to ensure proper road-handling of the ¢ehi cle. Such a notor systemt hus
has a limted flexibility and a | ow i nstantaneous reaction capacity, which
makes it .inef fﬁd:&xenfibteirgawmehr,i aihen rorsevies @br di 5 Vinbaeaichtrd Qiyonis tdnat
can arise. An aimof th resent invention Js to. palli.ate the dr cks of
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. and having very good on-the-road driving performances.
Another aim of the present invention is to provide a motor
system which ensures a very high energy efficiency and
optimum use of the motors. _

The present invention thus provides a motor system
for an electric type vehicle comprising at 1least two
asynchronous electric motors, each of these motors being
coupled to a respective single wheel of said vehicle and
comprising :

_ - a stator winding arranged to produce a magnetic
field turning at a stator frequency in response to an AC
supply current supplied to said stator winding by electric
supply means at an AC voltage defining a supply frequency;

- a rotor magnetically coupled to said stator

' winding, this rotor rotating at a rotor fregquency whose
value depends on the value of said turning magnetic field;
the motor system being characterized in that said rotor
frequency of each of said motors is measured by first
measuring means and is supplied to electronic measuring-
signal processing means forming part of said motor system,
this electronic processing means issuing at a first
output, connected to a first input of a control device, a
frequency signal which represents, among said measured
rotor frequencies, the maximum rotor frequency, said
control device supplying to said electric supply means a
first control signal in response to said frequency signal

applied to this control signal, said first control signal



frequency of each of said motors is neasured by first neasuring neans and
is supplied to el ectronic neasuring- signal processing means formng part
of said notor system this electronic processing neans issuing at a first
out put, connected to a first input of a control device, a frequency signal
whi ch represents, anong sai d neasured r ofor frequenci es, the maxi mum rotor
frequency, said control device supplying to said electric supply, meaps a
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means of the vehicle equipped with this motor system.
Then, wheﬁ the drive mode of this motor system is
activated, all of said motors are operated in a drive
mode, because whatever may be the driving conditions, for
example going around bends or along a road having an
uneven surface, the slip of each of said asynchronous
electric motors is always positive.

Moreover, if one of said wheels accelerates due to a
loss of adherence, the torque exerted on that wheel drops
because the slip is instantaneously reduced, in view of
the reaction time interval necessary for :the rotor
frequency measuring means, for the control device and for
the electric supply means. In the latter case, the wheel
immediately loses speed and returns to a situation where
it adheres to the ground. A self-regulation of the
conditions for adherence of all of the vehicle wheels
coupled to respective motors of the motor system is thus
observed as long as at least one of said wheels fulfills
the aforesaid condition of adherence. It will also be
noted that when one of said wheels instantaneously loses
adherence, its frequency will hardiy exceed Said frequency
of rotation of the turning magnetic field because beyond
this frequency of rotation, the motor coupled to said

wheel goes into a braking mode.
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Moreover, if one of said wheels accelerates due to a | oss of adherence, the
torque exerted on that wheel drops because the slip is instantaneously
reduced, in view of the reaction tine interval necessary for the rotor
frequency neasuring neans, for the control device and for the electric
supply nmeans. In the latter case, the whed I mmedi ately | oses speed and
returns to a situation where it adheres to the ground. A self-regul ation of
the conditions for adherence of all of the vehicle wheels coupled to
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frequency leads to a well-performing braking device,
preventing locking of the wheels. If a wheel goes out of
control during braking, its speed can only drop and hence
the braking torgue applied to this wheel drops. As a
consequence, the wheel once again adheres and resumes its
normal rolling speed. Hence, the maximum braking torque is
always supplied to wheels that adhere well to the ground.
It will be noted that at the end of braking, it is of
course arranged that the first frequency control signal
always corresponds to a positive frequency. _

According to a particular embodiment of the
invention, a motor system is provided with sblely two
asynchronous electric motors, these two motors being
coupled with respective wheels situated on opposite sides
of the wvehicle. It is thus possible to provide a front
wheel.drive vehicle or a rear wheel drive wvehicle.

According to another particular embodiment of the
invention, each.wheel of the vehicle equipped with the
motor system is coupled with a respective motor.

Accoxrding to this particular embodiment, it is thus
possible to provide an all-wheel drive wvehicle. It is
noted here that it is possible to make the motors at the
front of the vehicle of different dimensions to the motors
at the rear of the vehicle so that the mechanical power
delivered by the front motors is greater than or less than
the mechanical power delivered by the rear motors.



control during braking, its speed can only drop and hence the braking
torque applied to this wheel drops. As a consequence, the wheel once again
adheres and resunes its nornmal rolling speed. Hence, the nmaxi mum braking
torque is always supplied to wheels that adhere well to the ground. It wll
be noted that at the end of braking, it i @ of course arranged that the
first frequency control signal always corresponds to a positive frequency
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According to other characteristics of the motor

system according to the invention, the amplitude of said
supply voltage is determined by the value of a second
control signal, the first control signal being applied to

a first input of said electric supply means by the first

regulation means for regulating the suppiy frequency, the

second control signal being applied to a second input of

said electric supply means by second regulation means for

regulating the supply amplitude, said first and second
regulation means being arranged so that, for each value of

said stator frequency, said supply amplitude is able to

vary in dependence upon a_regulation signal between a
minimum value and a maximum value defined for each value

of the stator freguency, said maximum values together:
defining a voltage limit curve, the supply fregquency being

adjus;ed so that, for each value of said stator freguency,

the difference in the frequency of rotation between said
stator frequency and said maximum rotor frequency is

maintained substantially constant as .long as said supply
amplitude has a value less than the defined maximum value
for this value of the stator frequency, the first and
second regulation means being arranged so that the

absolute value of said frequency difference can be
increased in dependence upon said regulation signal when,

for any value of the stator frequency, said supply
,amplitude has a value equal to said defined maximum value
for said value of the stator frequency. |



substantial reduction of the cost of the notor system according to the

I nvention. Moreover, this solution also provides electrically related
advant ages, particularly when the source of energy is formed by an electric
battery. According to other characteristics of the notor system according
to the invention, the anplitude of said $uppl y voltage I s determ ned by the
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frequency difference between a motor's stator frequency
and rotor frequency, whatever may be the rotor frequency
and the supply voltage amplitude and as long as the latter
generates a magnetic flux through the rotor winding that
is sufficiently remote from the saturation flux of this
motor. The value of said frequency difference providing
optimum efficiency is determined in dependence upon the
characteristics of the used asynchronous motors.

These characteristics also lead to the possibility of
increasing the value of the power supplied to the motors
up to a threshold value at which the motors operate at
their maximum capacity. Given that it is possible to vary
the supply amplitude in dependence upon the required
torque, the voltage limit curve may be situated relatively
close to magnetic saturation of the motors and, by
increasing the slip, the torque is increased as long as
the value of the slip is situated in the motors' working
range. '

According to another particular characteristic of the
invention, the motor system comprises a device for
measuring the principal supply current supplied by the
electric supply means to the motors of this motor system.
This measuringhdevice transmits a signai representing
either the amplitude or the intensity of the principal

supply current to a unit producing the regulation signal



6 These characteristics result in a notor system wherein the supply
amplitude of the supply voltage is able to vary independently of the supply
frequency, which leads to a very broad donai n of possi bl e operating
conditions for the notors used. It is possible, for a given naxi mum rotor
freduency, to vary the torque supplied by the notors to the vehicle by
varying firstly the supply anplitude of the supply voltage and secondly the
val ue of the sPétokhipediehey ofvsheRce Bhet heegpilptiprussipnals pEssEBl e
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According to a particular embodiment of the
invention, the motor system according to the invention may
be used in a drive mode and in a braking mode. To do this,
there is provided a drive control and a braking control
respectively supplying a drive signal and a braking signal
to a selection device. This selection device is arranged
to supply at its output said instruction signal, with a
value corresponding to said drive signal when the braking
signal has a non- braklng value and to that of the braking
signal when the value of the latter is dlfferent from the
non-braking value.

This particular embodiment of the invention results.
in a motor system wherein a drive mode and a braking mode
of the associated vehicle can be activated. Moreover, the
braking control always has precedence over the drive
control, which ensures safe driving in the case of
simultaneous contradictory commands.

The present invention will be better understood with
the help of the following description, made with reference
to the accompanying drawings which are given solely by way
of example and in which :

- Figure 1 schematically shows a first embodiment
of a motor system according to the invention, which
comprises two asynchronous electric motors supplied in
parallel;



I nvention, the notor system conprises a device for neasuring the principal
supply current supplied by the electric supply neans to the notors of this
motor system This neasuring device transmits a signal representing either
the anplitude or the intensity of the principal supply current to a unit
produci ng the regul ati on signal 7 of tHis notor system The regul ation
signal is so determ ned that the value of the signal neasuring the _
princi pal” supply current, is equal to the value of an instryction signa
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val ue. defining a variable rotation fregquency difference between

a turning stator magnetic field and a maximum rotor
frequency, as a function of a regulation signal in the
case of the first embodiment of the invention;

~ Figure 6 represents an embodiment of a regulation
signal production'unit for the first embodiment of the
in#ention;

- Figure 7 schematically shows a second embodiment
of motor system according to the invention;

- Figure 8 schematically shows two characteristics
defining a variable rotation frequency difference between
the turning stator magnetic field and the maximum rotor
frequency, as a function of a regulation signal in the
case of -the second embodiment of the invention;

- Figure 9 schematically shows a characteristic
giving a signal for correcting a signal for controlling
the supply amplitude of the supply voltage as.é function
of the voltage level of a battery used as energy source.

Referring to Figures 1 to 6 a -first embodiment of
motor system according to the invention will hereinafter
be described.

In Figure 1, the motor system according to the
invention comprises electric supply means 2, hereinafter
also referred to as central electric supply., supplying a
first asynchronous electric motor M1 and a second
asynchronous electrié motor M2 in parallel. '



This particul ar enbodi nent of the invention results in a notor system
wherein a drive node and a braking node of the associated vehicle can be
activated. Mreover, the braking control always has precedence over the
drive control, which ensures safe driving in the case of sinultaneous
contradi ctory commands. The present inventfon will be better understood
with the help of the foll ow ng description, made with reference to the
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supply frequency; - Figure che ically sho charactieristic defining
SUPbeT 1 Ci ant GHETERA (Al e GPIBES k. RBFYEPR, 85 CBRt Sy b PIARS st
function of a ofguhat ifirsi gmakpr- éndjutheb sgEhyt coakeptsit® af the
characteristic Adﬂdglq} variable rotation frequency difference between a
tic fi

turni ng stator nagne el d and _a maxi mumrotor frequency, as a function
of a regul ation si ghe stRtee vanding Be B sis capbangedt sef thed said

invention; - JhEihe KuRAteINLS 18D eFbeALMRBEpREL fve 6AbESE | PTowing in
this stator winding generates a turning magnetic field
CMl1l, CM2 at a stator frequency FST in the region of the
respective rotor, which has a rotor frequency of rotation
FRT1, FRT2 that depends on the turning magnetic fluk and
the load.

Each of motors M1, M2 is coupled to a single
respective wheel of the vehicle of this first embodiment
of motor system of the invention. The frequency of
rotation of each of these wheels is a linear function of
the rotor frequency FRT1, FRT2 of the respective rotor R1,
R2. _

Operation of an asynchronous electric motor will
hereinafter be briefly described. When the rotor R1, R2
has a frequency of rotation FRT1l, FRT2 which is different
from the fregquency of rotation FST of the turning magnetic
field CM1, CM2, the flux of this turning magnetic field
passing through the rotor winding induces in this winding
'an induced voltage generating an induced electric current
therein. In this instance, the rotor is acted upon by an
electromagnetic force resulting from the coupling between
the turning magnetic field CM1l, CMZ and the electric
current induced in the rotor winding, which generates a
torgque on the output shaft of motor M1, M2. For such an
asynchronous motor, a slip S can be defined, equal to the
relative frequency difference between the frequency of
rotation of the turning magnetic field and the frequency
of rotation of the rotor.



signal production unit for the first enbodi nent of the invention; - Figure
7 schematically shows a second enbodi ment of notor system according to the
invention; - Figure 8 schematically shows two characteristics defining a
vari abl e rotation frequency difference beiﬁeen the turning stator nagnetic
field and the maxi nrumrotor frequency, function of a regulation signal
in the case of the second enbodi nent of the invention; - Figure 9
schematical | y showBoa ehgizenesitatios direaqwpraysikfiladdra cotvent sngray
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function of the voltage | evel of a batfery used as energy source. Referring
to Figures 1 PBSSrXeﬁl Yaen o BRe df HEntS oingrRaTe Sy S fiedde 85dPRg 16 TERES

invention w | bfhehel rafidife hehgleserié belipl Rralriigy dekwddie afmi@fosyauam
according to thg [ nvggt i OEHO glrrprlfes el ectric. s her ei naf t er

al so referred@ hEr ettt ?&pp"t’?}lcgu%gﬁpeylrﬂﬁxém‘f"i“rsttor%%cﬁﬁonous
el ectric not oredthadd @hseramge asfy iAo ust alectsliip wompribRd bepaeahl el .
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wi nding Bl, B a rotor having a rotor wn formng a aPosed
| oop. The. cenPP&Iradlidd r rengigppFr2 ‘@h@dmfsoa Famcitpal %Wﬁha%‘éat\er

el ectric suppkyeguehept Féflarsd ﬁhéﬂgﬂﬁéh.%%bbégeaﬂﬁihﬂﬁdé supply anpl i tude
UAL and a supply frequ en FAL. _Supply curreg; | AL is f gy t he sum of
the suppl y curr ont FRRERBFTRE t £PEL At nd RHESHDpI SEEFPRNE PRESH t he
second notor.slip S, an increase in the torque is observed when the
supply amplitude increases and as long as the motor has
not reached magnetic saturation.

In the first embodiment of motor system according to
the invention shown in Flgure 1, devices 10 for measuring
rotor frequency FRT1l, FRT2 of each of the rotors R1l, R2
have been provided. These measuring devices 10 supply to a
measurement-signal processing unit 4 a first signal MFR1
representing the rotor frequency FRT1 of first motor M1l
and a signal MFR2 representing the rotor frequency FRT2 of
second motor M2.

The central electric supply 2 and processing unit 4
are connected to a control device 6. Processihg unit 4 is
arranged to supply at an output 4a a signal SFMX
representing'the maximum rotor frequency‘between the rotor
frequency FRT1l of first motor M1l and the rotor frequency
FRT2 of second motor M2. Signal SFMX is applied to an
input of control device 6 constituted by input lla of an
adder 11. The control device 6 is arranged to apply to a
first input 12 of central electric supply 2 a first signal
SCF for controlling the supply frequency FAL and to apply
to a second input 14 of central supply 2 a second signal
SCA for controlling the supply amplitude UAL.

Control device 6 comprises a unit 20 for producing a
regglation signal SRG, issued from an output 20a of unit
20 An input 20b of unit 20 is connected to a deVice_Zz
for measuring the principal supply current IAL which

supplies to it a measurement signal SMI of the principal



The stator winding Bl, B2 is arranged so that said supply current IM, IM
of the respective notor flowing in this stator winding generates a turning
magnetic field CML, CM2 at a stator frequency FST in the region of the
respective rotor, which has a rotor frequency of rotation FRT1, FRT2 that
depends on the turning magnetic flux and4lhe |oad. Each of nmotors ML, M is
coupled to a single respective wheel of the vehicle of this first )
enbodi ment of SARVFTLGsTEPREY FRECPALenfpreiherhdnprdqddscplofunidt &9 ohs of

e?chhof these ydieedstéa %fl i%aﬁ.r(%ﬁﬂﬁbit@ibrp;uﬁh@ pat afhf¢reqeapey ek lan FRT2
of the respect,ve rotor ., R2. tign of an gsynchronpus eleciric notor
W11 her oi naf CASBESGELER 7 idai | 600 WhAFihe POLGr 4% £ miodncing
frequency of rmégiianieRTlsiBREA WSReh iis datfremerdd f tam predussuaricys of
rotation FST [ NRLILC 4 ] §N%s e fLux. t.hi
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wi ndi ng an i nchrek BCH | irumyd g@ﬁérﬁhlﬁguahtinduced el ectric current therein.
In this instance, tHgu1Qitdlord $idehedsRBORSPYpANiBEEEL QNBINSEE C3ELISE a
resulting fromthe COQ&%%“ bet ween t he Hg&ghgg nqgngtl f;ﬁ%? CML, CME and
the electric cHt¥en?i YRR (TR HRE SRES W CHRY ST THYEE br que
on the output dwedtioi betwsedlthdPstdiosr sfdnaena@s YFShrand ushembatimans! i p
S can be define equal tao th |l ative frequency,di,fference be n:the
frequency of rot ati o ?ﬁuﬁqﬁg'?ﬁﬁﬁiﬁﬁdhgﬁngglc? EFdhgﬁdo h% *?%%3§§c§°6f
rotation of tlErodiwing an R igagivon cordféritnbqObRcyissTedntirem given
supply output 32b of unit 32.

Unit 30 supplies at an output 30b a signal DVA

representing a variable frequency-difference, this signal
DVA being applied to an input 11b of adder 11. An input
llc of adder 11 is connected to a unit 36 for producing a
signal DFI representing a fixed-frequency difference.
Adder 11 adds the signals SFMX, DVA and DFI applied to its
inputs lla, 1llb, and llc and supplies at its output 114 a
signal SFRS corresponding to a resulting frequency. Signal
SFRS serves to form the first control signal SCF of supply
frequency FAL. Then, signal SFRS issuing from output 11d
of adder 11 is applied to an input 40a of a unit 40
wherein a normalized voltage-freqguency curve 42,
schematically represented in Figure 3, is memorized. Unit
40 is arranged to supply at its output 40b a normalized
voltage amplitude UNO in dependence upon signal SFRS
applied to its input 40a.

Signal UNO from unit 40 and signal CAP from unit 42
are respectively applied to an input 42a and an input 42b
of a unit 42 wherein these two signéls CAP and UNO are
multiplied. The result of this multiplication issues from
the output 42c¢ of unit 42 to form the second control
signal SCA of supply amplitude UAL. '

It will be noted that an amplifier 46 is provided in
the elecﬁric path 48 connecting adder 11 to supply 2 in
the case where the number of pairs of poles of the stator

windings Bl, B2, which are identical, is other than 1. If



vol tage anplitude, an increase of the supply current is observed when the
slip S increases, as well as an increase of the torque when the slip varies
between a zero value and a threshold value at which the maxi numtorque is
reached. The range of values of the slip conprised between the zero val ue
and the threshol d val ue defines an operatildg range for the notor for the

gi ven stator frequency FST and the given supply anplitude. Furthernore, for
a stator frequeneyntBienani pagiveoSipgples @ stet@aseindinde Bhrapd B3

observed when ihe | )., a I § LACr eas a r-.pas
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accordi ng to tietatiaemtebhrrhehgmrom ik gedaced BrvacEactorf bf Pnedkieh ngs
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regulation Sig§§|o§R¥Ee&ﬁ§H89 @gggkgntﬂgkp%%ezgﬁa%%fﬂgfequency FST can
.have.

For each frequency value Fl comprised in the range 52
of wvalues, the supply amplitude UAL is able to wvary
between a minimum value U0 and a maximum value Ul, these
values being defined in a specific manner for each
fregquency Fl1l of said range 52. The maximum wvalues Ul
together define a voltage limit curve 54.

The control device 6 of the motor system according to
the invention is so arranged that, firstly, the stator
frequency FST, whose value is defined by the value of the
resulting frequency FRS, is equal tb the sum of the
maximum rotor frequency FMX and the fixed £frequency
difference DFI as long as the supply amplitude UAL of the
supply voltagelhas a value less than the maximum value Ul
for this statof frequency FST, which corresponds to a zero
value for the variable frequency difference DVA and,
secondly, the variable frequency-difference DVA is able to
have a value greater than zero when the supply voltage
anmplitude UAL is equal to a maximum value Ul along the
voltage limit curve 54.

The above-described supply principle is achieved in
particular by means of the transfer function of unit 30,
defined by curve 60 schematically shown in Figure 5, the
transfer function of unit 40 defined by the normalized



20. An input 20b of unit 20 is connected to a device 22 for neasuring the
principal supply current | AL which supplies to it a neasurenent signal SM
of* t he pri nci pal el ectric supply current. Another input 20c of unit 20
i's connected to an instruction unit 24 which supplies an instruction signal
SCS thereto. Unit 20 for producing regul 33 on signal SRGis arranged to
produce this regulation signal SRG in dependence upon the signal SM and
SCS i nput i nt ovdhiageriitequitegiyt aturore di2grehebRGicalappkhednt bnaRigapat 330a
of a unit 30 f r aLi dj el f regu A r ty

bet ween the sta %r%?l;geqég%gﬁtflg%T gé\%gteﬁgﬁm%({nﬁﬁgfot%? g%g%ltfgén%y %aRl\}ll'ﬂgnd
to the input FhArFctemifitiQzuwyae fRodgbengtisahhyl showntinFienerf i4oi ent

CAP, issued from anpuiiiredPtn Gindifi,t i32cabnblk 3BsevpBli eRadt tRE G4l Pt
30b a signal DVA represent ? uencg_—dlffere ce, .this signal

in vari abl e_f
DVA bei ng appl$edhe %Wri g’i%q‘b?n%’@ég%e% ittt 1% adbereud i s
connected to aasinidngdbaborrepfditdiory saigiaghatREFLsr eplesenrt igigren value

fixed-frequency, difference. e . ad | . VA and_ DFI
applied to i tsé/:lL hp%?]”sé‘i‘i%?’ 1 Q éamn%% Jl%:g%%{ su%%)%gg%&a %A%)uf%€¥eﬁ%sa
si gnal SFRS coimespentistgnitdad lyesindar) mameerentsy. dSbgndlenseRIumsT velset o

formthe first-conigelofi %§né@sﬁ& HeRleed requency sFAL. vI18a. sY 9dh
SFRS issuing fromoutput |id of adder 11 is applied to an input_40a of a

unit 40 wher ei YAaURoel | 2Bd 1ol RAGRVEF e RSTRP t&ir ¥8@ AXTaRgRndbedal Fye _
represent ed i nvdd Pabe 3 £ riegruepity-ididEeddiide 4VA sineranged tsQighyily &b its

out put 40b a nornal Lzed voltage anplitude WNO_i.n ndence on signal
SFRS appl i ed t e??%a??iﬁﬁtuﬁﬁﬁ. Fegulation signal Sg{%o%eq:ween e vaPl&s
S0 and S1.

_ For value S1, the amplification coefficient CAP
reaches its maximum value Cl. When regulation signal SRG
is greater than 81, the amplification coefficient is
maintained at the maximum value Cl. This coefficient Cl is
determined such that the normalized voltage-frequency
curve 42 of Figure 3 multiplied by said coefficient C1
gives the voltage limit curve 54 schematically shown in
Figure 2, this voitage limit curve 54 being predetermined
depending on the characteristics and dimensions of the
used asynchronous motors.

Also, when regulation signal SRG is greater than S1,
the variable frequency-difference DVA takes values greater
than zero as shown in Figure 5. The variable frequency-.
difference DVA is greater than zero when regulation signal
SRG is greater than S1 for a drive mode PPS of the motor
system and increases substantially 1linearly with
regulation signal SRG. _

Thus, as long as regulation signal SRG is below value
S1, the resulting frequency FRS, forming the first control
signal SCF of supply frequency FAL, corresponds
substantially to the maximum rotor frequency FMX to which
has been added a predetermined fixed frequency-difference
DFI cofresponding to almost optimum operating conditions
over almost the entire supply domain 50 of the used

asynchronous motors.



Signal UNO fromunit 40 and signal CAP fromunit 42 are respectively
applied to an input 42a and an input 42b of a unit 42 wherein these two
si.gnal s CAP and UNO are nmultiplied. The result of this nmultiplication

i ssues fromthe output 42c of unit 42 to formthe second control signal SCA
of supply anplitude UAL. It will be noted4hat an anplifier 46 is provided
in the electric path 48 connecting adder 11 to supply 2 in the case where

t he nunber of pairsiofipaessdftidte st atorasmndrogsiiille B2,swgletlarand

identical, is Q l. the n I pai: f I f at or
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suppl i ed by cedmadn t®ctric supply 2. The supply vol tage donmain 50 is
re}oresent ed b]}/ a grapso gi vk ridiaigsupp! rhanptalude diAterof tohe el tyion
voltage as a function st ator_frequency. FST, 1he | ue,of 1 he tter

bei ng a whol e %h%%f ﬁg{;tl??ﬁ‘@e%’? e Véjf%]éa fv%%%%l%@f?% u‘é%clf/eFéA * of *The
supply vol t agesedtmd vaduesol heignah $CA takesubylyt anpl i fude Uékc yaPisTied
toget her defi 08,52,0 e uesihal, the Stald gcgegélﬁ?\py
FST can have. %ﬁégghg?rgau%ﬁ%§%§gl %ggg\%éégn%rl sey in the range 52 o

val ues, the suppryeafBl vedue OfLthe zssalidngadraspencen RS AR e WO
and a maxi mum yahteublvalhesel vahaes hetivuteldDed U0 2l eRgctihé cvonpage for

each frequencyIE%igfcéﬁgéjg&ﬁnge 52. The maxi mum val ues Ul
Moreover, when regulation signal SRG has a value dgreater
than value Sl1, the diﬁference of frequency between stator
frequency FST and the maximum rotor fregquency FMX is
increased, and the wvalue of signal DVA representing a
variable frequency-~-difference then increases
significantly.
It will be noted that, advantageously, the variable
frequency-difference DVA is held constant when it has
reached a predétermined maximum wvalue. In other words,
from a given value of the regulation signal, an increase
of this regulation signal no longer generates an increase
in the variable frequency-difference DVA.

When the value of regulation signal SRG is greater
than wvalue 81, the coefficient of amplification CAP
maintains a constant value Cl. As a result, the second
control signal SCA of the supply amplitude UAL of supply
voltage corresponds to a value of the voltage limit curve
54, whatever may be the value of the resulting frequency
FRS.

In summary, the supply amplitude UAL of the supply
voltage increases, for a given maximum frequency of
rotation FMX, between minimum value U0 and maximum value
Ul, which is predetermined for the stator freqguency FST
equal to said maximum rotor frequency FMX to which is
added an optimal, fixed, frequency-difference DFI, when

the regulation signal increases between the initial value



together define a voltage limt curve 54. The control device 6 of the notor
system according to the invention is so arranged that, firstly, the stator
frequency FST, whose value is defined by the value of the resulting

frequency FRS, is equal to the sum of the maxi mumrotor frequency FMX and
the fixed frequency di fference DFI as Iori'gl5 as the supply anplitude UAL of

t he supply VOlI"Ft geg%as a.val u t han t he maxi mum.val ue Ul for ”Laodf
stator frequeridy P Wﬁ‘?‘b‘ﬁ c res s (HEPLRTvarte FERTRE &S
frequency dif fiaresnoen &Y/A FMRI, resedm yq:ohhéan&rlanbde threequedoy doff ertence
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anpl i tude UAL I maxi mum val ue e vo tage imt curve
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of the transfqrrémdpwgf HAB! m3&int@l IREhDYEBEEUENED SEREMRdldds
shown in Fi gure he tr nsfe 6:ylnctlon of 40 def)ned by the

nor mal i zed ¥eq &H’{}ée‘éﬁo%gﬁeﬁﬁt A 13CERRN R Fltfure 3
and the t ransfne:rtdnm‘ctsb:tppfamxﬂn théstpﬁlpedmbylthéecUarr_.a@tfertll'ﬁ |smpp11ryr/e 62

schemat i cal |y 0L NG, fen | BCELOUNES £oa00: 8. Jfortidp b ohsarved

that the valu varia requency- d| er ence ZEéro as
long as regul &dtarssiMhAndRE itakre de mgixiey sass igile I\Wﬁlém/efror ttee

ampl i ficationcagffighgnts LARERELCABRE 'd’i-a sebantiwdly, | iviear sygier in
dependence upon the regul atjon_si gnal SRG between an initlal val ue SO and
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signal SRG betmeenzgq§u%9%&¢%he unit 20 producing regulation signal SRG
is shown in Figure 6. In this Figuré, it is noted that the
instruction signal SCS and the measuring signal SMI of the
principal current supply IAL are subtracted from one
another by means of a differentiator 66. The result of
this differentiation is then applied to proportional plus
integral regulator 68. The signal issuing from regulator
68, notably a voltage signal, then constitutes the
regulation signal SRG.

It will thus become apparent that the first
embodiment of motor system for an electric type_vehicle,
described in Figures 1 to 6, enables the total torque
supplied by the asynchronous motors to said vehicle to be
regulated by means of the measurement of the principal
electric supply current IAL, of the instruction unit 24
and of the arrangement of unit 20 serving to produce
regulation signal SRG. By varying the wvalue of the
instruction signal SCS, control device 6 reacts such that
the value of signal SMI correépondiﬁg to the principal
supply current takes a value egual to the wvalue of
instruction signal SCS.

Next, the motor system according to this first
embodiment of the invention provides for each of the
asynchronous motors an operatihg.mode corresponding to a
drive mode, the value of the first control signal SCF of
the value of the supply fréquency FAL being set so that
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SO and S1. For value S1, the anplification coefficient CAP reaches its
maxi mum val ue ClL. Wen regul ation signal SRGis greater than S1, the
anplification coefficient is nmaintained at the nmaxi nrumvalue CL. This
coefficient Cl is determ ned such that thﬁ normal i zed vol t age-frequency
curve 42 of Figure 3 nultiplied by said c &f ficient CL gi ves the vol tage
limt curve 54 schematically shown in Figure 2, this voltage Iimt curve .54
bei ng predet er theedatbpents ngleays heredtamaditan dthie vadng difndhsl oaxiglum he

used asynchronguéfgv%Qe ﬁg M&heﬁnrﬁﬁélébb@inbgﬁékesﬁﬁéké ghgaighyhan

S1, the variab re ue erence DVA takes val ues greater than zero as
shown in FlguréfSrOFﬁé @aﬁﬂ&spéyfFgaéeﬁéyflﬁﬁFf@PéﬁEeMBVAsl§q§PéaF@rtPﬁan

zero when regukatiuencgi %@brSBGeq&egeyaFRmzt B&NmStokom22 dhevewdoaetBRE of
the notor system and i gase substanhlallx "nﬁﬁﬁlg mnthRﬁegu a& %

signal SRG Thi%e® § gppg a?l Bofl SHPBAY sVERAPISREPPE e PRV aFTR L&t udhe
resul ting freqUAhcanRSppbdynfmgqUBBCY|FAL eoert set sbgaal t8CRavk supphky
frequency FAL, searggggEQ§n%gg%5agthﬁkl pt2rENBRERKLINE BOLAS L b2ALRAGE FIX

to which has b8en a sterm ned Tixe equency- erence
correspondi ng m@tarﬁmspnépﬁlﬁan%p@? &9 rsge@@rrduﬁlﬁaﬁ@l@/é:rlgau- PESLorRansstire
supply domai n §@e0bst BReUfi§EoASYNChr ONOUS Nt Or S. 14 It is noted that it

i fferonce between Bhe SHIA B0 BrAse: Te bRk | n OF ROFSSRLS otingur o

absol ut e opti niedddilkidndoeanditt thds ﬁmesttbmbedhmeatsupphave a specific
electric supply for each of the two motors Ml and M2, each
of these supplies being adjusted as regards their supply
frequency by the first control signal SCF and as regards
the supply amplitude by the second control signal SCA. In
this particular case, the device 22 for measuring the
principal electric supply current IAL is replaced by an
equivalent device directly measuring the currents IM1 and
IM2 each suppiying the two motors M1 and M2, the current-
measuring signal SMI then corresponding to the sum of the
two measured currents IM1 and IM2.

With reference to Figures 7 to 9, a second embodiment

- of motor system accordlng to the invention will now be
described.

Parts designated by the references cited above in the
description of the first embodiment of motor system
according to the invention will not be described again in
detail. Only new units and elements, or those which have
been modified relative to the first embodiment of the
invention will be described hereinafter. |

The motor system of an electric.vehicle according to
this second embodiment comprises four motors M1, M2, M3
and M4 each supplied in parallel by the central electric
supply 2, each motor being supplied by its own AC supply
current IM1, IM2, IM3 and IM4. It will be noted that the
four motors shown in Figure 7 are substantially similar to
thé motors M1, M2 described in the first embodiment

according to the invention shown in Figure 1.



domai n 50. Also, according to the value given to regul ation signal SRG
between the initial value SO and val ue Sl1, the second control signal SCA of
supply anplitude UAL applied by unit 42 to central electric supply 2 is

able to

m ni nrum val ue Ul and a maxi num val ue U2

vary,

for each value of the resulting frequency FRS, between a

Mor eover, when regul ati on signal SRG has a val-ue greater than value Si,
di fference of frequency between stator fregﬁfncy FST and the maxi mum rot

frequency FMX is i néridasedneasdring 1eras .

vari abl e
be not ed
hel d con

anplitud

curve 54, what
t he supad ynuaey taflenddlrsofirt thes wmtor \egtttaye aadwerrenses, td tthea

sunmary,

s{QR&Y Dvg rhr EBBAEI Mpaps

atbng the voltage limt curve 54.
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words, from a gieraresahtingf tihe reguwratfoegeeged ,ofin dmecr ediseclné tfuwer
regul ation sig pe) te i pc | h riakle ..
frequency-diffg%!nce%%ggg%wé§¥§%%°vg 3gh%$ ?ggﬁﬁﬁ??é% gFé%é|%%ﬁbﬁ¥§nal
greater than vAREK supnlied a&f PugPeht 46f OANPrP¢LLAIHIITAP helf SRR FRIES
constant val ue tgk iScAmiSHbtort PRERERAY 68NthHE! fougNabteed Heddissadppl y

t hat
st ant

e UAL

of supply voltage corresponds to a_val ue of .the voltage.l
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maxi num val ue l}fsr%\%ﬁ}c ‘i st%er e e‘%ngarrim%@%qger -t %2 orsqt tuo@rﬂzfﬁ é%q#ug)ﬁ(l:(% neqfqual
to sai d maxi numnddt ¢ derresPeydF MOt bhehnakinymandsdrafreguemsly, offi xedld,
frequency-di f f ghneR tidel. When the regul ation signal increases between t

initial

val ue

" Second measuring means 72 for measuring the
temperature of each of motors M1 to M4 (only one of these
means being referenced) supply to processing unit 4
measuring signals MT1, MT2, MT3 and MT4 corresponding to
the value of the temperature of the respective motors.
Processing unit 4 issues at an output 4b a signal STR
whose value depends on the temperature values measured by
second measuring means 72. Signal STR is applied to an
input 204 of wunit 20. This unit 20 for producing
regulation signal SRG is arranged to produce this
regulation signal SRG in dependence on instruction signal
SCS, on signal SMI from the measurement of the principal
electric supply current IAL, and on signal STR, the latter
providing information about the temperaturé of the motors.

As 1in the first embodiment according to the
invention, the value of principal supply current IAL is
adjusted in dependence upon instruction signal SCS, the
signal STR representing the temperature of the motors
serving as a parameter for correction or limitation of
instruction signal SCS. It is noted here that is it also
possible in a modified form of this second embodiment of
the invention to produce a regulation signal in the same
way as with the first embodiment of the invention, the
value of this regulation signal then being adapted in
dependence upon the value of signal STR.

he



15 SO and val ue S1. Then, supposing the maxi numrotor frequency FMX renai ns
constant and the value of the regulation signal continues to increase above
value S1, the difference of rotation frequency between stator frequency FST
and maxi mumrotor frequency FMX increases significantly, which corresponds
to an increase in the notors' slip, and tlife supply anplitude UAL of the
supply voltage with which central electric supply 2 supplies notors ML and
M2 takes the naxi numhpoqstiﬁeiyalluealmtrhe rWlYn@ f LequiBscye&RBYOr A

respectively, E?Ee St76COg)to§,«g tﬁégﬁi?;%h & A t85 %Efgg\ﬁgcylﬁ§§lated

resulting from creas re uenc¥ eren the unit
20 produci ng rgeﬁﬁatPé@Q%%fuﬂtﬁ§K§4%t@ﬁ§mn 1ﬁ5ﬁﬂguﬁ§dﬁ.alﬁ9¥h$§ FYgeEs, it
is noted that haaugggng@ﬁwmylgngnal SCS and the neasuring signal SM  of

t he princi pal curren% sggg g are s btracteg from noth E means
of a differentiator 88 8 r@? I?eSPn hFERHF Pfef &P Fl F i 80 h appfi ed
to proportionakepba&tumbﬂgrakmﬂeguiaﬂ@rlﬁﬁutihazsm@maua asﬂlpgléeowidth

regul ator 68, palably & vald a0 S1 gaabe dNien (Gonstigtubes Lhe regul akkgn

si gnal us becone "appar at”t he enbodi nent
systen1for an mpé@ﬂﬂtort?Qeap@hn@ﬁetOdDQWﬁrbéultﬁhFﬂéuaesOmenoaed Gﬁabﬁes

the total torqueqauRPIsoRd Wi dH&IANY FHWISoPOA DEG éﬂdsélngﬁQ' eketh@ be
regul at ed by neans of the nepasurenent of the €r|n0|pa el ectric supply

current 1AL, ofifferend: (it tehesinfakiaga P ofhi fe PRWEXN GEHERE ofeUAFE - 20
serving to progagearggul it sappliesala SRt By vV anireht heBvaloueclod bbeer

Instruction Si%%%kcﬁcﬁeV%%%FHQ'a%eV' 1§area8%s %hvggggus elements of
central electric supply 2 described here thus enable the
supply amplitude UAL and supply freguency FAL to be
controlled independently.

Battery 76 applies to unit 20 and to a control unit
84 a signal SUB representing the battery voltage. Battery
76 also applies to unit 20 a signal SIB representing the
battery current IB supplied to power switch device 78. It
will be noted thét the battery current IB serves to
provide the principal supply current IAL issuing from
power switch device 78. Control unit 84 has a transfer
function corresponding to that defined by the
characteristic curve 88 schematically shown in Figure 9.
This Figure 9 shows a correction signal SCR issuing from
output 84a of unit 84 in dependence upon signal SUB
representing the voltage of battery 76 applied to input
84b of unit 84. It will be noted that the correction value
is zero when the battery voltage is equal to the nominal
voltage UBN of the battery. _

Signal SCR is then applied to ah input 42'd of unit
42 producing the second control signal SCA of supply
amplitude UAL, and to an input 90a of an adder 90, a
second input 90b of this adder being connected to unit 32
which applies thereto a  signal representing an
amplification coefficient as described with reference to
Figure 4. The result of the addition made by adder 90 is

applied to an output 90c and defines a corrected



the value of signal SM corresponding to the principal supply current takes
a value equal to the value of instruction signal SCS. Next, the notor
system according to this first enbodi ment of the invention provides for
“each of the asynchronous notors an operatjng node corresponding to a drive
node, the value of the first control si gn]a? SCF of the value of the supply
frequency FAL being set so that 16 the latter is always greater than the
val ue of the mmpilificeadction fooedfifdnderEMSidnal EAGpethis cstasalwiacle ishe

value o Lot e o gy ot W el (udle g begel |
vol t age whoseazyppogdarksl it ML ahdslipbplicaeipRnegtwagnskBesanpy§ as
to have a very20@0d:R4f iGiSRNEY 40vq), t heeentd s € toRer abiRg1do@d Nvel chiese
notors, and al so_so to,permt_flexible high-performance use qQf th
motors, It shBBPA Gt ciRele MR PP e GRS bi8 (1 ERTRAPH i & f 6PR of
this first enmbodireentted anplvif fcapbon f coeffecient sigmal ,f atheachootddhe
(10, oLors, LBt g Sat Ui Sa P4 R B 0 b shedns siggin
supply anplit 668 lapriieddconinpeht £al dspgnainisCA2'|.n The sfpaali sesadtcase,
the device 22,HehipRRSUd Nbd NEed' 8CHARbUE! QOUIH GrRIDRY M UERENEekBhd S
jeplaced by an equi val ent device glrectl¥ n%'surln the currents_ LM and
M2 each suppFPPAFOenSIIRA DT R sIRE SRF WL IERE ddtS eTHRP HEa8WPLAG S gnal
SM then correggponding to the sumof the two neasured currents I M. and | M.
Wth reference to EkggéﬁétzqﬁougitazE?ﬁé?é’é%ﬁ%%ﬁégﬁ“a drive control 94

and a braking control 96. Drive control 94 supplies a

drive signal SPP to a selection device 98. The braking

control supplies a braking signal SFN to selection device

98. This device 98 is arranged so that at its output 98a

it supplies an instructipn signal SCS corresponding to the

value of drive signal SPP when the value of braking signal

SFN corresponds to a non-braking value of the motor system

of this second embodiment of the invention. However, unit

98 is arranged so that the instruction signal SCS it

‘supplies to unit 20' corresponds to the wvalue of the

braking signal SFN wheﬁ the latter has a value other than

a non-braking wvalue. It will thus be seen that braking

control 96 takes precedence over drive cdntrol 94.

Selection device 98 supplies at an output 98b a mode
signal SMO that is applied to an input 30'c of unit 30
and to unit 36'. This mode signal SMO specifies to units
30" and 36' the activated mode of the motor, namely
whether the drive mode PPS or the braking mode FRN is
activated. The drive mode is activated when instruction
signal SCS corresponds to drive signal SPP. Likewise, the
braking mode is activated when instruction signal SCS
corresponds to braking signal SFN.

When the drive mode PPS is activated, the fixed
frequency-difference DFI memorized in unit 36' takes a
positive value. However, when the braking mode FRN is
activated, the value of fixed frequency-difference DFI is



of notor system according to the invention will now be described. Parts
desi gnated by the references cited above in the description of the first

enbodi nent of notor system according to the invention will not be described
again in detail. Only new units and el eng ;@ or those which have been
nodified relative to the first enbodi nent®of the invention will be

descri bed hereinafter. The nmotor system of an electric vehicle according to
this second enbedatiwve.cdmra qefanredoiarm, ofithip, sagonddenhodasient ,

supplied in paggkl %smutt@e \f%ﬁ'ﬁé s eél’i‘&tfiﬁeéuﬁi?%%u %ﬁa&lﬂffBE@ﬁchb@ﬁ
supplied by its o current

\Wwn .
noted that t hel\so&lﬂeﬁﬁ%ﬁf"g E%BV\FM* e qnssiple Eloéﬁﬁsf’gn’f—]ilﬁlrp‘}t%ﬁfm lar to
the nmotors ML, M2 deskewhed,i udite F0rsisecabpedngedt sacati nowhént Beive

i nvention shown in E.qure 1. . 17 First measurl ans 10 nl.y one of
these means befR§Sr gf%létﬁsce%stlsvuaplﬁé/:’ n%ské%u‘(?’ﬁbagﬁgngengyﬁﬁﬁﬁ\é,erﬁﬁﬁ? and
MFR4, each of Dﬁés@eﬁ#pﬁﬂsbyespecchaeayteeﬁsgsenmmmyatﬁﬂ&cmbrFigeqaeﬁcy
of one of the fayesasyEuanans PRIAESwhbl aghi1RRhC Wit ARG | AEsSkonal

SFMX supplied at output” 4 rocessing unit represent’s the maxi mum

rotor frequencyadiie HEFIRRY nbEBRs V@ i bed Hevevern y&edr dthei brafkingne
noted that, \Ahﬁaba\éewnmﬁéﬂ%dﬂe:mmeruﬂtnmorﬁslarfmgé@t@ds S¥Sten to

ccoording {o | Reel Bhen oD e stanal Pl bod Al OBl ta ol PLges3lng
measuri ng neans,72hhoresaa5mngngarheblenﬁneqﬂenay«ﬁlﬁiaﬁen@b pyRonis Khito M
(only one of t%%%% being negative when the value of regulation signal
' SRG is greater than S1. Again, in the preferred: form of
this second embodiment, the absolute value of the variable
frequency-difference DVA for a given regulation signal SRG
is identical for the two modes of the motor.

Thus, 1in the preferred form of this second
embodiment, a symmetry of operation is observed between
the drive mode PPS and the braking mode FRN. This
operating symmetry results in an optimum efficiency both
in the drive mode and in the braking mode.

It will also be seen that the instruction signal sCs
is arranged to have thé same mathematical sign for the two
possible modes of the motor. In this second embodiment
according of the invention, the mathematical sign of the
value of instruction signal'SCS is positive. Likewise, the
mathematical sign of regulation signal SRG supplied by
unit '20' is positive in both modes of the motor in this
second embodiment of the motor system according to the
invention. This particular'arrangement has the advantage
that it permits regulation of the dfive mode PPS and of
the braking mode FRN by means of the same measuring signal
SMI of the principal supply current IAL supplied by the
common measuring device 22 of this principal supply
current IAL. '

The above-described particular characteristic is
derived from the observation of the fact that the

principal supply current IAL has, both in the drive mode



]

means being referenced) supply to processing unit 4 measuring signals M1,
Mr2, MI3 and MI4 corresponding to the value of the tenperature of the
respective notors. Processing unit 4 issues at an output 4b a signal STR
whose val ue depends on the tenperature valges measured by second measuring
means 72. Signal STR is applied to an inp 20d of wunit 20. This unit 20
for producing regulation signal SRGis arranged to produce this regulation
si gnal SRG i n RRpeaddnda dhe nerakiery onodiegFRIN.SES) bfiestgral SMsTywrRt he

”PaSUfe”EHt(ﬁvéfﬁépfbﬂde%o@%ﬁckbkﬁdﬂﬂé¥é&6éﬁfSﬂtHH&-sﬁ@ﬂt@“o&'%ﬁ%
STR, the IattS{ OV|d|ng i nf.ormat.i gbo:feé the te ture of the nntors.
As in the firdOBDOBPHERE Modrily Ph EHES RRSATDACTPRILDENGe O the
princi pal supplnvent ient mﬂls31amex§kainéddbyenﬂ&ncéaupomhastthetuam

Signal SCS. the. sl apabySIECCUESEN L1go i hBIBekatuLe Of EREWIR 9P o

serving as a pa correction i O Of instructron
SCS. It is notwabrietizatienicurrentsgepesatbhe Bntarmigiof imegrfedrim oflushi s

second enbodi fo;EH 2 LbBeilavenkhentt 0 B adiC e Asd BgHLALT @RSk YHIr Idbdde
same way as with the first enbodi ment of the jnvention, the value of, this

regul ation si g BRER GBenFaRmpiERANARaYpeidaRtE kiRTh #Re thal I BH RS gnal
STR 18 Thengdhaekpal fe.eemrli:nsuanéy Zeg&d‘rprrmﬂ byha babtery, 7&hgowner

and & pul s WIRTROHAGHOY FBREERS0 L srtenatie ol S850RE EONEr o™i Thal s

SCF and SCA arthe emctsumﬂyyapmlmbeo prpdisit@ abbliéd nagpelseat idim

modul ator 80. - LEHPONSHE,4 ,0_ é&@"iﬁégcneﬁ_q:z'aﬁ{%é%rrent does not produce
any active power. However, the active current is once more
dephased by 90° in relation to the magnetization current.
Two possible cases are thus distinguished, one
corresponding to the drive mode PPS and the other to
braking mode FRN.

In the drive mode, the active current is in phase
with the AC supply voltage. As a result, there is a
positive active power corresponding to the power supplied
to the motors, of which a part is transformed into
mechanical energy driving the wvehicle. In the braking
mode, the active current is "dephased by 180° relative to
the AC supply voltage, i.e. its value is negative relative
to the active current of the drive mode. In this case, the
resulting active power is negative and corresponds to
electric power supplied partly to the principal electric
supply, this supplied electric power resulting from a
transformation of mechanical energy into electrical energy
produced by braking,-i.e. by negative acceleration of the
vehicle equipped wiﬁh the second embodiment of the motor
system.

Hence, the amplitude of the supply current or its
intensity remain identical for the same absolute value of
the active current, whatever may be the mode of operation
of the motor, namely the drive mode or the braking mode.
In the second embodiment, this latter property is used to
simplify the motor system according to the inventién as



nodul at or 80 applies to power switch 78 an open and cl ose signal SOF which
controls the opening and closing of the different swtches making up this
power sw tch device. Battery 76 supplies a battery current 1B to the power
switch device 78 at a voltage UB. The various el enents of central electric
supply 2 described here thus enable the s%%pl y anplitude UAL and supply
frequency FAL to be controlled independently. Battery 76 applies to unit 20
and to a contrdamrd Meailsigndlo S tkeps esenthayg the bmplérydeokifaghe

Battery 76 als A t ' i | Sl I s t
current 1B oupbay P e e ey T e (TP he e Baerh Se T
battery currentf Bhs vayneptpdsy measptredpr Hesicsal iSups Posgiidmt toause

i ssuing from par, SkhéChed@UrGhe 8BaetBbr @2 Ut 8hehasrnd 15a8T @hpply
function corresponding_to that 1qeflned b ,thf characterjstic curv gg
schemat i cal |y SHEWERT TALyARG SHSTRRES FRET 20 SHOREPEP s i (HasH I thelh
SCR i ssui ng frehomatlpgrc84a of unit 84 in dependence upon signal SUB
representing the vollog gf abler Y1008 ked Lo laput e4R.af sunid, Bk It

will be noted that € correction value i'S Zero en tHhe ry voltage is
equal to the nénmbmiqueolsuagpd IgBNYf thise Modiore by, aSicgdgiraseRthe tvedvicdmpl i ed

to an input 42 4 of US&ué2opT eHECIsBthe! RBAGANY FONIL Oke St ORG! «SCRA Y Kke
supply anplitude UAL, and to an ip Oa_of _an adder 90, a second i nput

I ut 9
90b of this add&te BEMFEPNASCPEIRY HRi WheEhRm @etass itks tPeNdt Bayesiggnal
representing apcyidivé cati eregunrifid C&Bhp . aTHEeSeilPeddwptla viefrer eAC & Hed

Figure & The gl Qfsdde 2ddiLion, nBde RY Ad0Ere 90a 8o 2BRLLEG:AR Fhe
drive mode PPS to the braking mode FRN thus consists in
inverting the sign of the slip, while keeping the same
mathematical sign for instruction signal SCS.

It will furthermore be noted that the fact of
regulating the supply frequency FAL, which is identical
for all of the motors, on the basis of the single signal
SFMX representing the maximum rotor frequency of all the
motors included in the motor system according to the
invention has numerous advantages. The first advantage to
be noted resides in the fact that the stator frequency of
all the motors, and hénce the supply frequency FAL of all
the motors, is regulated on the bases of only two signals,
namely instruction signal SCS and sighal SFMX. Next, the
stator frequency of all the motors is regulated on the
basis of the same two signals both in the drive mode PPS
and in the braking mode FRN.

Moreover, selection of signal SFMX as parameter for
regulating the stator frequency FST of all the motors
guarantees an adequate and coherent operation of all the
motors, both in the drive mode and in the braking mode.
Specifically, in the drive mode the motor system according
to the invention assures the same driving conditions for
each of said motors. '

In the case of the braking mode, the motor system
according to the invention provides very good braking
performances by regulating the stator fregquency of all of



19 anmplification coefficient signal CAC. This signal CACis then applied to
the input 42 b of unit 42. Unit 42 is arranged to carry out a

mul tiplication between the input 42 a and input 42 b, i.e. -of ‘the

normal i zed vol tage anplitude signal UNO, as defined in Figure 3, by the
corrected anplification coefficient signalk3 then to add the result of this
multiplication to the value of signal SCR applied to input 42'd of unit

42' . The final result obtained is applied to output 42 ¢ and fornms the
second control ;si (o] W oYo) | i.3g e pl iaﬁ@ éﬁl -

I nstruction unﬁ'lfégﬁ %?%Ag%ngpgsgégg%dﬂ%vgﬁ%onsﬁ{% 94 an éaygfea |ngdc%¥1trol
96. Drive contgignal SEMP| Fesrgspppdéngi §Ralthspmepympus 1oy ofr eveReY 98,
The braking cogtrglisMepbkes &tbhakiehgutednalo Sdi0 15EGd G e Vé&€u28.
This device 98_is a raaned so that at its output 98a [t supplies an
Instruction si Gl "EESSYET cOBBRAPNPITFETR T4 (P! YHFETe S9GRaP SR fhen
t he val ue of htaktnglsdgrahgSEMakimoespirgisspeed oan- bniki rjmialish odndhe

not or system [ s c odi t | nventj o 11,98
'S arranged sqohor PhS EREEHEY TR, LopilRd RS ke d SR i)
corresponds tocoueled| te shishmobeakidugpsi-ghsl sSFengrauenine | dtherviesl a
val ue other thaf.@ R9PebRaKLEREsYBhHE reklmds! | tihu A 1S8Rt 4y ik

control 96 takes precedence over drjve control  94. Sel ectjon device 98
suppl i es at arPBut pdit 5B LVeak SfgnBFastoceidy | EeEPpIFLCTBRGR i nptt
30'c of unit 3fredgdenoyuliffiddencéhneviadesdaydd O spacioffi ahd of ieds 30
and 36 the activated node.af _the no naqrel et her .t drive mpde PPS
or the braki ng-hod8“FRK g%gggﬁe\rllg eg’%rhaer?dr?%e%dé’aféag’gﬁ vfa T Wheh
i nstruction si@htfeSg8e Vs fvals a codoiry sysitgnalth8pPhagi Rbei sdyantege
braking node i g¢ agtiNAHLMENNLRS HHC I SA908! 0FCRhe wheels to the
ground during braking. . -
It is noted that at the end of braking, the first

signal SCF for controlling the supply frequency FAL is of

course arranged to correspond at all times to a positive
'frequency.

Lastly, in a form of this second embodiment of motor
system according to the invention with all-wheel drive, it
is possible to providg motors of different dimensions at
the front and at the rear of the vehicle. In such a case,
the characteristics and dimensions of the front motors are
adapated to those of the rear motors sé that each of the
motors appropriately operates in response to the same
control device.

It will be noted that, in this form, it is also
possible to provide two electric supplies, one for the
front motors and the other for the rear motors, these two
electric supplies being controlled by the same control
device 6. In the latter case, it 1is possible to amplify
the second signal for controlling the supply amplitude
between the control device and the electric supply
supplying the more powerful motors so that these more
powerful motors may have a greater supply amplitude
proportional to the supply amplitude of the less powerful

motors.



correspondS“Tﬁ“braktng~s+gnal -SFN. When the drive node PPS is activated,

the fixed fr ference DFI menorized in unit 36' takes a positive
val ue. Fbme klng node FRN i s activated, the value of fixed
frequency- dl* 20 negative, In a preferred formof this

second enbodi rrent the absol ute val ue of e fixed frequency-difference DFI
I's identical for the two possible nodes of the notor. Likew se, unit 30 is
arranged so tEg;i ggen drive node PPS is activated, the variable-
frequency-dif DVA defined by the characteristic curve 100 of Figure
8 takes a positive val ue when regul ation signal SRG has a val ue greater

than val ue S1. Howeyer ghen th |rm£ dg FFMLCS ti gted unit. 30 is
arranged to switch o TR Ehﬁ?& gtls K S A=ato SX |C§PFF ESHToW? i n
Figure 8, the a:tes'Lﬁtastngtwar |a@Mn@Hrmcmewcqldctrecemeom‘¢A (ML t hM8; caBe

bei ng negati vehengg 2 ee%%tﬂxqgmﬁtr%néteéeﬁlbs n%eﬁfser vlay

Again, in the preferre fornto this“seco odi nent, the ol-ute value
of the vari ablc@URIRReRS - @ f FEFRFSE IR Meed gl%nsﬁééul ¥ehés lg gadd SRG
is identical fQmpthgihyo:nodes of the notor. Thus, in the preferred

form of _this second_enbodi nent. S try..of o erat| s _ob erved
bet ween the drive nndeaPﬁgagﬁa Fﬁ@nggiﬁﬁﬁw ; B eP&P

synmetry resuhagnatxutfmﬂl@untnlfchémcydmmﬂmgrauhe dtauernﬁdeqmemqytthe
br aki ng node. I . n thale ' ' nalp3CS 4

arranged to ha\ftgﬂhéhsg]ﬁ%%ﬁ%%he:%%t |af':r1a %dtg%s gdgm blﬂé rméés of

t he notor. InﬁMﬁk;ﬁuﬂﬂﬁkﬁénﬁgdﬁﬁéﬁt%&@ﬁﬂﬁﬁWﬂP@#Hchylﬁ eatrsa, sumply

mathemati cal glegmOf (4)1€at an AC voltage defining a supply fregquency
(FAL) ;

- a rotor (R1, RZ)'magnetically coupled to said
stator winding, this rotor rotating at a rotor frequency
(FRT1, FRT2) whose value depends on the value of said
turning magnetic field; ' .
the motor system being characterized in that said rotor
frequency of each of said motors is'measured by first
measuring means (10) and is supplied to electronic
measuring-signal processing means (4) forming part of said
motor system, this electronic processing means issuing at
a first output (4a), connected to a first input (lla) of a
control device (6}, a frequency signal (SFMX) which
represents, among said measured rotor frequencies, the
maximum rotor frequency, said control device supplying to
said electric supply means (2) a first control signal
(SCF) in response to said frequency signal applied to this
control device, said first control signal determining, for
each of said motors, a common value for said supply
frequency, this value of said supply frequency definihg
for said stator frequency of each of said motors a common
‘resulting wvalue, said control device being arranged so
that said resulting value is greater than the value of
said frequency signal having served to regulate said
'resulting value when said motor system is activated in a

" drive mode (PPS).



val ue of i lon signal SCS is positive. Likew se, the mathemati cal
sign of reEﬂi,mmnummmél RG supplied by unit 20" is positive in both
nodes of t Wil I8lisecond enbodi ment of the notor system according
to the invention. This particular arrangenent has the advantage that it
permts regulation of the drive node PPS%hd of the br aki ng node FRN by
means of the same neasuring signal SM of the principal supply current |AL

suppl i ed by the conhpMoteasusysigeneadoer Pngftd héBajmi hei ghdraappryzedr r ent
| AL. The above:-d i parti.cular actaristic | i yed ;

observation of ™t ﬁég{:a%?qtdhg:tOBt élpﬁeg;é%roeal (.taguplg% y%:%érf}ﬁén‘t% %./&ALt}}tﬁétg,ms%gtgh I n
t he drive nodeesulpingpialyel ¢h the SralidnnesyencrN,(FSA) | dentreal thBbol ut e

value for a tghal viPhEUSE eXBId efr-LNdhts, YW=y qfsriike havisgmebeyeaMiot o M
of this second enbodi nent _of tge invention. This s explained g he . f act
£ blraﬁs} é 1s

t
that the AC stRPP{2ERrFatt BFSWHEIRE) M th et oPREE AFRY)
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current does not produce any active power. However, the active current is
once nore depMASEESHY & r3 FHPPeNaEmH itide e (FRLhefrEstRdRed ¥ nEReTuo
possi bl e casegadtie tdiUsediohid NEOHEHEY, sERMLOr (BEAPNE ISP Ded hdydr sy gdnode

PPS and t he Oégg{,réf é)é%lfci:gg(éso.de FRN.

4. Motor system according to any one of claims 1 to
3, characterized in that said electric vehicule comprises
two front wheels and two rear wheels, this electric
vehicule comprising two asynchronous electric motors (M1,
M2; M3, M4) coupled respectively to the two front wheels
or to the two rear wheels.

5. Motor system according to any one of claims 1 to
3, characterized in that said electric vehicule comprises
two front wheels and two rear wheels, this electric
vehicule comprising two asynchronous electric motors (M1,
M2) coupled respéctively-to said two front wheels and two
asynchronous electric motors (M3, M4) coupled réspectiVely
to said two rear wheels.

6. Motor system according to claim 5, characterized
in that said two asynchronous electric motors (M1, M2)
coupled respectively to said two front wheels have
different dimensions from said two asynchronous electric
motors (M3, M4) coupled respectively to said two rear
wheels so that the power delivéred by said two
asynchronous electric motors coupled with said two front
wheels is different from the power delivered by said two
asynchronous electric motors coupled to said two rear
wheeéls. '

7. Motor system according to claim 5, characterized
in that said supply means (2) of said asynchronous

electric motors (M1, M2, M3, M4) form a common central



In the drive no the active current is in phase with the AC supply

de ac
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vehicle, or anengUdyoketbadsasgudlsoblltfeardd UE3BLrA0 NaLA;0 4 gk@4, 90)

also forming part of said control device (6) for
regulating said supply amplitude (UAL), said first and
second regulation means being arranged so that, for each
value of said stator frequency (FST), said supply
amplitude is able to vary in dependence upon a regulation
signal (SRG) between a minimum value (U0) and a maximum
value (Ul) defined for each value (Fl) of said stator
frequency (FST), said maximum values together defining a
voltage limit curve (54), said supply frequency (FAL)
being adjusted'SO that, for each value of said stator
frequency, the rotation frequency-difference between said
stator frequency (FST) and said maximum rotor fréquency is
maintained substantially constant as long as said supply
amplitude (UAL) has a value less than said defined maximum
value for this value of the stator frequency, said first
and second regulation means being arranged so that the
absolute value of said frequéncy' difference can be
increased in dependence upon said regulation signal (SRG)
when, for any wvalue of the stator fréquency,'said supply
amplitude has a value equal to said defined maximum value
for said value of the stator frequency.

9. Motor system according to claim 8, characterized
in that said first regulation means (10, 30, 36; 30', 36')
comprise; _

- a first unit (36; 36') able to supply a signal
(DFI) representing a fixed frequency difference;
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negative sﬂmmmgnmmfmpt ation of the notor system according to the
i fvention td passtfromsthe drive node PPS to the braking node FRN t hus
consists in inverting the sign of the sl ing,csv\hi | e keeping the sane

mat hemati cal sign for instruction signal . It will furthernore be noted
that the fact of regulating the supply frequency FAL, which is identical
for all of the notors, 2orfefenBadiititef (B9 sPRGN e EPHnFeIEN Frpr &8 i ng

t he maxi mum r gidxa € i sgquederefiemt{ -HAE farHicei NbetdErd N HLANDEGE tHASt em
according to the inventi f)as némerogs advant ageg. T?g first a%éﬂ]nﬁt)q_%f to
be noted resi d&STH e '35 tHAT TRe sTator 8 Shcy T6RYER Y tors,
and hence t he isagpt yatr equepeypBAL (@0kal | 30hk) notfor shiss seaguidat vdion & he
bases of only {3 i x‘bf'ﬂd?é ' ' ' e%ﬁn%@d il g .
él\%a?leg@r@y 0 alél(arhﬂ%‘jf VAL E ated on c?lhe baesr%évg(f

Next, the stator |1 the notors iIs regul ]
the same two SiyrE@SPPsIh T TR dregelabierPPsornd i(FREHe aBPARIEy tode

FFNi Nb][eover,fisi%JFﬁgcm tﬂ(3?h9n63|0t'$ﬁl\ﬁ’6ﬂss§il?ai§%h@hdf anirt_e?lyi/ahid%j{]ﬂf t
St at or requency, (0]} . e notors uarant ees an ade ale an coneren
operation of r¥1 héorm %r%, fﬁﬁ“ﬁngnpiiﬁg q i%%lﬁ'oﬂ%n%’ﬁ %F‘f’ﬁ“ee bY&kiTRF

nmode. Speci f i qadddncing shéddregelavilen tdisgmait,or system according to the
i nvention assures the Vi ONLLLO r. e of i d or. In
éﬁ%éfe?ﬂ:éft’ hg@% Qﬂbé% Eﬁaﬁl‘%s figll@n,g Jfflé‘ 1&22 axe

the case of the brakin ] tor systemacco 0 thé Imvention
provi des very Qpige ity SPeid Grlmatdenisy mesd atdInd heracaseritg ddency
of all of med A Y Yigrl ¢ Mnday Ssald G AP FRXTIE urideld Nehdy

output (11d) of said adder being connected to said first
input (12) of said electric supply means (2) and to said
regulation means (32, 40, 42; 42', 84, 90) for regulating
the supply amplitude (UAL) of the supply voltage, this
adder adding said frequency signal (SFMX) represehting
said maximum rotor frequency to said signal (DFI)
representing said fixed frequency-difference and to éaid
signal (DVA) representing said variable frequency-
difference to issue at its output (11d) a signal (SFRS)
repreSenting a resulting frequency which serves to produce
said first control signal (SCF). _

10. Motor system according to claim 9, characterized
in that an amplifief (46) is provided in the electric path
(48) connecting said adder (11) to said electric supply
means (2), this amplifier multiplyihg said signal (SFRS)
representing said resultihg frequency by a factor
corresponding to a number of pairs of poles provided for
each of‘said stator windings (Bl, B2) of said asynchronous
electric motors (M1, M2). '

11. Motor system accbrding to claim 9 or 10,
characterized in that said second regulation means (32,
40, 42; 42', 84, 90) of said supply amplitude (UAL) of
said supply voltage comprise :

- a fourth unit (40) having an input (40a)
connected to the output (11d) of said adder (11) and in
which is memorized a normalized voltage-fréquency curve
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enabling a multiplication to be carried out between said
signal (UNO) representing said normalized voltage
amplitude from the fourth unit and said amplification
coefficient (CAP} from the fifth unit, the result of said
multiplication serving to define said second control
signal (SCA) transmitted to said second input (14) of said
electric supply means (2).

12. Motor system according to any one of claims 9 to
11, characterized in that said third unit (20, 20') for
producing said regulation signal (SRG) has a first input
(20b;20'b) connected to a. device (22) for measuring the
sum (IAL) of said AC supply currents {(IM1l, IM2, IM3, IM4)
supplying said motors (M1, M2, M3, M4), this measuring
device supplying a signal (SMI) representing a measurement
of this sum, and a second input (20c; 20'c) connected to
an instruction unit (24) which supplies thereto an
instruction signal (SCS), this third unit being arranged
to produce said regulation signal (SRG) in response to
said instruction signal (SCS) and said measuring signal.
(SMI).

13. Motor system according to claim 12, characterized
in that said instruction unit (24) comprises a drive
control (94) for producing a drive signal (SPP) and a
braking control (96) for producing a braking signal (SFN),
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CLAI M5 1. I\/bto ﬁ W \aﬂ“ll ectric vehicle conprising at |east two
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braklng 51gnal (SFN) has a non-braking value and to said
braking signal when the value of the latter is different
from said non—braking value, said selection device (98)
supplying at its sécond output (98b) a mode signal (SMO)
having a first wvalue corresponding to said drive mode
(PPS) when said instruction signal (SCS) corresponds to
said drive signal (SPP) and having a second value
corresponding to said braking mode (FRN) when said
instruction signal corresponds to said braking signal
(SFN) . '

14. Motor system according to claim 13, characterized
in that said first and second units (30', 36') are
respectively arranged so that said fixed frequency-
difference and said variable frequency-difference are
respectively positive when said mode signal (SMO) defines
a drive mode (PPS) and negative when said mode signal
defines a braking mode (FRN). '

15. Motor“system according to any one of claims 9 to
14, characterized in that second means (72) for measuring
the temperature of at least one of said asynchronous
electric motors (M1, M2, M3, M4) are'provided, a signal
(STR) representing the measured temperature being supplied
to said third'unit (20‘) for producing the regulation
signal and serving to form the value of said regulation
signal.

16. Motor system according to any one of the
preceding claims, characterized in that said electric

supply means (2) comprise at least one battery (76)
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amplitude. control means, this signal being used to
determine the x}alue of said second control signal (SCA).

18. Motor system according to claim 17, characterized
in that said third unit (20') is connected to said battery
(76) which supplies to it said first signal (SUB)
representing its voltage level and a second signal (SIB)
representing a battery current (IB) that this third unit
supplies to said power switching means (80).
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notors (M3, M4) coupl ed respectively to rd two rear wheels so

t hat the

power delivered by said two agynchronous electric notors coupled with said

two front wheels is different‘kron1theﬁaomer delivered by said t
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val ue of said stator frequency (FST), said supply anplitude is able to vary
i n _dependence upon a regul ation signal (SRG between a m ni mum val ue (UO
and a nmaxi mum val ue (Ul) defined for each value (F1) of said stator
frequency (FST),; said maxi mum val ues together defining a voltage limt
curve (54), said supply frequency (FAL) being adjusted so that, for each
val ue of said stator frequency, the rotation frequency-difference between
said stator frequency (FST) and said naxi umngotor frequency is maintained
substantially constant as long as said supply anplitude (UAL) has a val ue
| ess than said defined maxi mum value for this value of the stator _
frequency, said first and second regul ati on neans bei ng arranged so that

t he absol ute val ue of said frequency difference can be increased in
dependence upon said regulation signal (SRG when, for any value of the
stator frequency, said supply anplitude has a value equal to said defined
maxi mum val ue for said value of the stator frequency. 9. Mtor system
according to claim.8, chgracterized in that said first regul ati on neans
(10, 30, 36; 30, 3;£Agon§éise; - afirst unit (36; 36) able to supply a
signal (DFl) repres i‘'nd~a fixed frequency difference; 27 - a second
unit (30; 30) for regulating said rotation frequency-difference between
said stator frequency (FST) and said maxi mumrotor frequency able to issue
at an output (30b, 30b) of this second unit a signal (DVA) representing a
vari abl e frequency-difference in response to said regulation signal (SRG
applied to a first input (30a, 30a) of said second unit by a third
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unit (20, 20) forming part of said control device (6) for producing said
regul ation signal; - an adder (11) whose inputs (1lla, 1l1lb, 11c) are
connected to said electronic neans (4) for processing the measuring signals
and to said first and second units, the output (lid) of said adder being
connected to said first input (12) of said electric supply neans (2) and to
said regul ation neans (32, 40, 42 42',é£?, 90) for regulating the supply
anplitude (UAL) of the supply voltage, ésadder addi ng sai d frequency
signal (SFMX) representing said nmaxi numrotor frequency to said signa

(DFI') representing said fixed frequency-difference and to said signal (DVA)
“representing said variable frequency- difference to issue at its output
(lid) a signal (SFRS) representing a resulting frequency which serves to
produce said first control signal (SCF). 10. Mdtor system according to
claim9, characterized in that an anplifier (46) is provided in the
electric path (48) connecting said adder (11) to said electric supply neans
(2), this anplifger nuldy plying said signal (SFRS) representing said

resul ting frequE%bgLTb .a factor corresponding to a nunber of pairs of
pol es provided for ch of said stator w ndings (Bl, B2) of said
asynchronous electric notors (ML, M2). 11. Mdtor system according to claim
9 or 10, characterized in that said second regul ati on neans (32, 40, 42
42', 84, 90) of said supply anplitude (UAL) of said -supply voltage conprise
- afourth unit (40L1Rﬁji g an input (40a) connected to the output (11d)
of said adder (11) an Jﬂich is menorized a normalized vol tage-frequency
curve
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28:(42) enabling a signal representing a nornalized voltage anplitude (UNO
to be produced and supplied at an output (40b) of said fourth unit in
dependence upon said signal (SFRS) representing said resulting frequency
fromsaid adder; - a fifth unit (32) having an input (32a) connected to
said third unit (20, 20') enabling an anplification coefficient (CAP) to be
produced and supplied at an output (32b) of said fifth unit in response to
sai'd regul ation signal (SRG supplied by#sgpd third unit; - a sixth unit
(42; 42), having inputs (42a, 42b; 42a, 42'b) connected respectively to
said fourth and fifth units and havi ng an out put (42c, 42c) connected to
said second input (14) of said electric supply neans (2) enabling a

mul tiplication to be carried out between said signal (UNO representing
said normalized voltage anplitude fromthe fourth unit and said
anplification coefficient (CAP) fromthe fifth unit, the result of said

mul tiplication serving to define said second control signal (SCA)
transmitted to sald, second i nput (14) of said electric supply neans (2).
12. Motor system f di to any one of clains 9 to 11, characterized in
that said third uni g2 20" ) for producing said regulation signal (SRG
has a first input (20b; 20b) connected to a device (22) for neasuring the
sum (I'AL) of said AC supply curgents (1ML, IM, IM, |IM4) supplying said
notors (ML, M, M3, M4), téVA\‘,asuri ng device supplying a signal (SM)
representing a neasurenent of tphis sum and a second input (20c; 20'c)
connected to an instruction unit (24) which supplies thereto an instruction
signal (SCS), this third unit bging arranged to produce said regul ation
signal (SRG in response to saifl instruction signal (SCS) and .said
measuring signal : 60

-
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(SM). 13. Mdtor systemaccording to claim12, characterized in that said
instruction unit (24) conprises a drive control (94) for producing a drive
signal (SPP) and a braking control (96) for producing a braking signal
(SFN), 29 this instruction unit conprising a selection device (98)
connected to said drive control and to said, braking control, a first output
(98a) of this selection device being connéeféd to a second I nput (20c) of
said third unit (20) and a second output (98b) of this selection device
bei ng connected to a second input (30'c) of said second unit (30), and to
said first unit, said selection device (98) being arranged to supply at its
first output (98a) said imstruction signal (SCS wth a val ue correspondi ng
to that of said drive signRa@ (S when sai d breki ng signal (SFN) has a

non- braki ng v and—t o—sai d—-brald ng- si-gral—whfen- t-he—val ue of t-he lLatter
Is different |ron1said noni br aki ng, val ue, said (sel ecti on devifle (98)
supplying at jjts second pulpu, (9&D) a nmode iy (SMO) haviwgg a first
val ue correspondirg—te—s@i d drf ve~hdde (PPS)| when [said instrugtion signal
(SCS) corresp ds to said dritvie—srgmn PP ~_anddfavi ) al u
correspondi ng,tlo sai " brEgkiqg jhode (F gn said i ngtruction sighal
corresponds t& sai d Brakingf srgnal (SFN).;14. NMotor §?§HEﬁT§bcordi1g 85

claim 13, chafdct gri=e
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a.drive node (PPS) and negative when said node signal defines a braking
mode (FRN). 15. Mdtor system according to any one of clains 9 to 14,
characterized in that second neans (72) for neasuring the tenperature of at
| east one of said asynchronous electric notors (M, M2, M3, M) are

provi ded, a signal (STR) representing the neasured tenperature being
supplied to said third unit (20') for producing the regul ation signal and
serving to formthe value of said regulg;yqy.signal. 16. Motor system
according to any one of the preceding clalns, characterized in that said

el ectric supply nmeans (2) conprise at |east one battery (76) 30
connected to a pulse width nodulator (78), the latter al so being connected
to power swi tching neans (80), said first and second inputs (12, 14) of
sai'd electric supply neans form ng part of said pulse width nodul ator. 17.
Mot or .system according to clains 15 and 16, characterized in that said
battery (76) supplies a first signal (SUB) representing its voltage |evel
to a control unit (84) of this voltage level, this control unit supplying a
correction sign tng) o said second voltage anplitude control neans,
this signal bein d determ ne the val ue of said second control signa
(SCA). 18. Mdtor system according to-claim17, characterized in that said
third unit (20) is connected to said battery (76) which supplies to it said
first signal (SUB) representing its voltage |level and a second signal (SIB)
representing a battery curr B) that this ,rd unit supplies to said
power sw tching neans (80). WAK }éb

PPS
FRN | S1 SRG
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ABSTRACT

A MOTOR SYSTEM FOR AN ELECTRIC TYPE VEHICLE

4

The invention concerns a motor system of an electric type
vehicle, comprising at least two asynchronous electric
motors . (M1, M2) supplied in parallel by a central electric
supply (2). .
This central electric supply is controlled by a control
device (6) supplying thereto a_fifst control signal (SCF)

.determining the value of the supply frequency (FAL) and a
second control signal (SCA) determining the value of the
supply amplitude (UAL) of the supply voltage.

These first and second control signals are regulated
essentially in dependence upon a signal (SMI) which is a
measurement of the principal supply current (IAL), an

instruction signal (SCS) and a signal (SFMX) representing

the maxiﬁum value of the rotational frequency of the
rotors (R2, R2) of said motors. .

Figure 1



