
J »  

Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets (R)  Publication  number:  0  4 1 0   559   B 1  

EUROPEAN  PATENT  S P E C I F I C A T I O N  

©  mt.  ci.6:  H02J  7/14,  F02N  11 /08  @  Date  of  publication  of  patent  specification 
30.11.94  Bulletin  94/48 

(2i)  Application  number  :  90303454.4 

(22)  Date  of  filing  :  30.03.90 

Power  supply  device. 

(30)  Priority  :  27.07.89  JP  195345/89 72)  Inventor  :  Shirata,  Akihiro 
3-11,  Seya  6-chome, 
Seya-ku 
Yokohama-shi,  Kanagawa  (JP) 
Inventor  :  Koshizawa,  Toshifumi 
2-2,  Oshima-cho  2-chome, 
Kawasaki-ku 
Kawasaki-shi,  Kanagawa  (JP) 
Inventor  :  Koyama,  Yuichi 
15-12,  Morino  2-chome 
Machida-shi,  Tokyo  (JP) 
Inventor  :  Tsuchiya,  Yoshinobu 
330-4,  Shimotsuchidana 
Fujisawa-shi,  Kanagawa  (JP) 

(43)  Date  of  publication  of  application 
30.01.91  Bulletin  91/05 

Publication  of  the  grant  of  the  patent  : 
30.11.94  Bulletin  94/48 

@  Designated  Contracting  States  : 
DE  FR  GB  IT 

References  cited  : 
SOVIET  INVENTIONS  ILLUSTRATED  Section 
PQ,  Week  8809,  3  March  1988  Derwent  Publi- 
cations  Ltd.,  London,  GB;  Class  Q54,  AN 
88-062885  ;  &  SU-A-1  326  769 
SOVIET  INVENTIONS  ILLUSTRATED  Section 
PQ,  Week  8723,  17  June  1987  Derwent  Publi- 
cations  Ltd.,  London,  GB;  Class  Q54,  AN 
87-161988  ;  &  SU-A-1  265  391 

Representative  :  Brunner,  Michael  John  et  al 
GILL  JENNINGS  &  EVERY 
Broadgate  House 
7  Eldon  Street 
London  EC2M  7LH  (GB) 

Proprietor  :  Isuzu  Motors  Limited 
6-22-10  Minamiooi 
Shinagawa-ku 
Tokyo  140  (JP) 

DQ 

o  

LU 

Note  :  Within  nine  months  from  the  publication  of  the  mention  of  the  grant  of  the  European  patent,  any 
person  may  give  notice  to  the  European  Patent  Office  of  opposition  to  the  European  patent  granted. 
Notice  of  opposition  shall  be  filed  in  a  written  reasoned  statement.  It  shall  not  be  deemed  to  have  been 
filed  until  the  opposition  fee  has  been  paid  (Art.  99(1)  European  patent  convention). 

Jouve,  18,  rue  Saint-Denis,  75001  PARIS 



1 EP  0  410  559  B1 

Description 

BACKGROUND  OF  THE  INVENTION 

The  present  invention  relates  to  a  power  supply 
device  having  a  charging  power  supply  such  as  an  al- 
ternator  or  a  battery  and  a  plurality  of  capacitors  for 
supplying  electric  energy,  which  has  been  charged  by 
the  charging  power  supply,  to  an  electric  load. 

Lead  storage  batteries  are  mounted  on  motor  ve- 
hicles  as  a  power  supply  for  an  engine  starter  and 
other  electric  loads  such  as  accessories. 

When  the  engine  is  to  be  started,  electric  energy 
stored  in  the  lead  storage  battery  is  supplied  to  ener- 
gize  the  starter  motor.  A  pinion  gear  of  the  starter  mo- 
tor  is  brought  into  mesh  with  a  ring  gear  mounted  on 
the  crankshaft  of  the  engine,  and  rotated  to  rotate  the 
crankshaft,  thereby  starting  the  engine. 

An  electric  current  which  is  supplied  from  the  bat- 
tery  to  the  starter  motor  when  starting  the  engine  is 
very  high,  e.g.,  100  Aor  more,  though  it  is  supplied  in 
a  short  period  of  time.  The  capacity  of  a  battery  to  be 
installed  on  a  motor  vehicle  is  determined  primarily  in 
view  of  its  ability  to  start  the  engine.  The  large  electric 
power  which  is  consumed  to  start  the  engine  is  sup- 
plemented  when  the  battery  is  charged  by  electric 
power  generated  by  an  alternator  mounted  on  the  mo- 
tor  vehicle  and  driven  by  the  engine  while  the  motor 
vehicle  is  running. 

Batteries  mounted  on  motor  vehicles  are  known 
lead  batteries  as  secondary  batteries,  and  they  are 
charged  and  discharged  through  a  chemical  reaction 
between  electrodes  and  an  electrolytic  solution. 
Such  a  battery  can  discharge  a  large  current  within  a 
short  period  of  time.  The  battery  is  charged  with  a  cur- 
rent  of  10  Aor  less  which  is  supplied  overa  long  period 
of  time  and  through  a  gradual  chemical  reaction. 
Therefore,  if  a  much  larger  current  is  supplied  to 
charge  the  battery,  the  battery  would  be  excessively 
heated  and  the  electrodes  might  be  deformed  and 
damaged. 

Motor  vehicles  which  are  mainly  used  by  commut- 
ers  run  over  short  distances,  and  motor  vehicles  used 
as  delivery  cars  are  repeatedly  stopped  and  started 
highly  frequently.  Since  these  motor  vehicles  require 
the  engines  to  be  started  frequently  and  are  continu- 
ously  driven  over  short  periods  of  time,  the  batteries 
mounted  on  these  motor  vehicles  cannot  be  charged 
sufficiently  enough  to  make  up  for  the  electric  power 
consumed  when  the  engines  are  started.  Accordingly, 
the  batteries  tend  to  be  used  up,  or  run  down,  failing 
to  start  the  engines. 

To  solve  the  above  problems,  the  applicant  has 
proposed  a  motor  vehicle  power  supply  device  which 
has  a  large-capacitance  capacitor  that  is  charged  by 
a  battery  mounted  on  the  motor  vehicle  and  that  dis- 
charges  stored  electric  energy  to  actuate  the  engine 
starter  to  start  the  engine  (see  Japanese  Patent  Ap- 

plication  No.  63(1988)-329,846,  U.S.  Patent  Applica- 
tion  Ser.  454,267  and  EPC  Patent  Application  No. 
89313559.0. 

With  the  proposed  motor  vehicle  power  supply 
5  devices,  the  engine  starter  is  energized  by  the  electric 

energy  stored  in  the  large-capacitance  capacitor.  The 
large-capacitance  capacitor  can  supply  an  intensive 
current.  Therefore,  even  if  the  voltage  of  the  battery 
is  somewhat  lowered,  the  engine  may  be  started  by 

w  the  electric  energy  stored  in  the  capacitor.  To  charge 
the  capacitor  after  its  stored  electric  energy  has  been 
discharged,  a  large  initial  current  is  required,  and 
hence  the  alternator  and  the  battery  and  the  large- 
capacitance  capacitor  have  to  be  connected  by  thick 

15  harnesses  which  can  withstand  large  currents. 
Fig.  3  of  the  accompanying  drawings  schemati- 

cally  shows  a  circuit  arrangement  in  which  a  plurality 
of  (e.g.,  three)  capacitors  are  employed  to  provide  a 
large  capacitance.  The  capacitors  are  charged  by  an 

20  alternator,  and  a  starter  is  connected  as  an  electric 
load  to  the  capacitors.  The  capacitors,  which  are  con- 
nected  parallel  to  each  other,  and  the  alternator  are 
coupled  to  each  other  by  thick  harnesses.  During  an 
initial  stage  of  the  process  of  charging  the  capacitors, 

25  a  large  current  flows  through  the  harnesses  into  the 
capacitors.  The  large  current  tends  to  shorten  the  ser- 
vice  life  of  the  alternator  since  the  alternator  is  over- 
loaded. 

30  SUMMARY  OF  THE  INVENTION 

It  is  an  object  of  the  present  invention  to  provide 
a  power  supply  device  having  a  charging  power  sup- 
ply  and  a  plurality  of  capacitors  for  supplying  electric 

35  energy,  which  has  been  charged  by  the  charging  pow- 
er  supply,  to  an  electric  load,  the  power  supply  device 
including  means  for  reducing  a  rush  current  required 
to  charge  the  capacitors,  so  that  thick  harnesses  are 
not  needed  to  connect  the  capacitors  and  the  charg- 

40  ing  power  supply. 
Another  object  of  the  present  invention  is  to  pro- 

vide  a  power  supply  device  which  will  not  overload  a 
charging  power  supply  such  as  an  alternator  that 
charges  a  plurality  of  capacitors  of  the  power  supply 

45  device. 
According  to  the  present  invention,  there  is  pro- 

vided  a  power  supply  device  comprising  a  charging 
power  supply,  a  plurality  of  capacitors,  chargeable  by 
the  charging  power  supply,  for  simultaneously  sup- 

50  plying  stored  electric  energy  to  an  electric  load,  and 
successive  charging  means  for  charging  the  capaci- 
tors  one  by  one  with  the  charging  power  supply  to  re- 
duce  the  rush  current. 

The  above  and  other  objects,  features  and  ad- 
55  vantages  of  the  present  invention  will  become  more 

apparent  from  the  following  description  when  taken  in 
conjunction  with  the  accompanying  drawings  in  which 
a  preferred  embodiment  of  the  present  invention  is 
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shown  by  way  of  illustrative  example. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  isacircuitdiagramofapowersupplydevice  5 
according  to  an  embodiment  of  the  present  inven- 
tion; 
Fig.  2  is  a  graph  showing  the  relationship  be- 
tween  a  charging  time  and  a  current  required  to 
charge  capacitors;  and  w 
Fig.  3  is  a  circuit  diagram  of  a  conventional  power 
supply  device  which  employs  a  plurality  of  capac- 
itors  which  are  connected  parallel  to  each  other. 

DETAILED  DESCRIPTION  OF  THE  PREFERRED  15 
EMBODIMENT 

Fig.  1  shows  a  power  supply  device  for  a  motor 
vehicle,  according  to  an  embodiment  of  the  present 
invention.  The  power  supply  device  has  a  plurality  of  20 
(three  in  Fig.  1  )  large-capacitance  capacitors  C1,  C2, 
C3  connected  parallel  to  each  other,  each  of  the  ca- 
pacitors  C1  ,  C2,  C3  comprising  an  electric  double  lay- 
er  capacitor. 

An  alternator  G  which  is  driven  by  an  engine  in-  25 
eludes  a  rectifying  circuit  and  produces  DC  electric 
energy  at  its  output  terminal.  The  alternator  G  serves 
as  a  power  supply  for  charging  the  capacitors  C1  ,  C2, 
C3  and  also  a  battery  B.  A  switch  SC  serves  as  a 
charging  switch  for  the  capacitors  C1,  C2,  C3.  A  30 
switch  SD  serves  to  supply  electric  energy  stored  in 
the  capacitors  C1  ,  C2,  C3  to  an  electric  load  L  such 
as  an  engine  starter  on  the  motor  vehicle,  for  thereby 
starting  the  engine  on  the  motor  vehicle. 

A  relay  circuit  R1  has  normally  open  contacts  35 
RSI,  RSII,  the  contact  RSII  being  connected  to  the 
positive  terminal  of  the  capacitor  C1  .  A  relay  circuit  R2 
has  a  normally  open  contact  RS2  connected  to  the 
positive  terminal  of  the  capacitor  C2.  A  relay  circuit  R3 
has  a  normally  open  contact  RS3  connected  to  the  40 
positive  terminal  of  the  capacitor  C3.  The  relay  cir- 
cuits  R1,  R2,  R3  are  connected  such  that  when  these 
relay  circuits  R1,  R2,  R3  are  energized,  circuits  in- 
cluding  their  corresponding  capacitors  C1  ,  C2,  C3  are 
made  or  turned  on.  45 

Unidirectional  elements  comprising  diodes  D1 
through  D5  are  connected  to  the  capacitors  C1,  C2, 
C3.  More  specifically,  when  the  capacitors  C1,  C2, 
C3  are  charged,  the  diodes  D1  ,  D2  are  connected  in 
series  with  the  capacitors  C1  ,  C2,  respectively.  When  50 
the  capacitors  C1  ,  C2,  C3  are  discharged,  the  diodes 
D3,  D4,  D5  are  connected  in  series  with  the  capaci- 
tors  C1  ,  C2,  C3,  respectively. 

Zener  diodes  ZD1  ,  ZD2  allow  only  a  small  current 
to  pass  therethrough  when  a  reverse  voltage  applied  55 
thereto  is  lower  than  a  predetermined  value  (break- 
down  voltage),  but  allows  a  sudden  reverse  current  to 
pass  therethrough  when  the  reverse  voltage  reaches 

the  predetermined  value.  The  zener  diode  ZD1  has  a 
cathode  connected  to  the  terminal  of  the  contact  RSII 
remote  from  the  capacitor  C1  ,  and  an  anode  connect- 
ed  to  the  coil  of  the  relay  circuit  R2.  When  the  capac- 
itor  C1  is  charged,  the  contact  RSII  is  closed.  In  a  final 
stage  of  the  process  of  charging  the  capacitor  C1  ,  the 
voltage  across  the  capacitor  C1  rises  up  to  the  break- 
down  voltage  of  the  zener  diode  ZD1,  whereupon  a 
current  from  the  alternator  G  and  the  battery  B  flows 
through  the  diode  D1  and  the  zener  diode  ZD1  into 
the  coil  of  the  relay  circuit  R2.  The  contact  RS2  of  the 
relay  circuit  R2  is  now  closed  to  start  charging  the  ca- 
pacitor  C2  with  the  current  which  is  supplied  through 
the  diode  D2. 

The  zener  diode  ZD2  has  a  cathode  connected  to 
the  terminal  of  the  contact  RS2  remote  from  the  ca- 
pacitor  C2,  and  an  anode  connected  to  the  coil  of  the 
relay  circuit  R3.  As  is  the  case  with  the  zener  diode 
ZD1,  the  zener  diode  ZD2  detects  a  final  stage  of  the 
process  of  charging  the  capacitor  C2  and  energizes 
the  relay  circuit  R3  to  charge  the  capacitor  C3. 

Operation  of  the  power  supply  device  thus  con- 
structed  will  be  described  below. 

In  order  to  charge  the  capacitors  C1  ,  C2,  C3,  the 
switch  SC  is  closed.  The  coil  of  the  relay  circuit  R1  is 
energized  to  close  the  contacts  RSI,  RSII  thereof.  The 
voltage  of  the  alternator  G  and  the  battery  B  is  applied 
through  the  diode  D1  and  the  contact  RSII  to  the  ca- 
pacitor  C1,  which  now  starts  being  charged. 

After  elapse  of  a  certain  period  of  time,  which  va- 
ries  depending  on  the  internal  resistances  of  the  al- 
ternator  G  and  the  battery  B  and  the  resistance  of  the 
circuit  through  which  the  charging  current  flows,  the 
process  of  charging  the  capacitor  C1  approaches  its 
final  stage.  When  the  voltage  across  the  capacitor  C1 
reaches  the  breakdown  voltage  of  the  zener  diode 
ZD1  ,  the  relay  circuit  R2  is  energized  with  the  current 
flowing  through  the  diode  D1  and  the  zener  diode 
ZD1  .  The  contact  RS2  of  the  relay  circuit  R2  is  closed, 
whereupon  the  capacitor  C2  starts  being  charged. 

After  elapse  of  a  certain  period  of  time,  the  proc- 
ess  of  charging  the  capacitor  C2  also  approaches  its 
final  stage.  A  sudden  reverse  current  flowing  through 
the  zener  diode  D2  energizes  the  relay  circuit  R3, 
thereby  charging  the  capacitor  C3.  During  this  time, 
the  alternator  G  and  the  battery  B  supply  a  current, 
which  is  required  to  charge  only  one  capacitor,  suc- 
cessively  to  the  capacitors  C1  ,  C2,  C3.  In  this  manner, 
the  charging  of  the  capacitors  C1,  C2,  C3  is  complet- 
ed. 

Fig.  2  shows  the  relationship  between  a  charting 
time  and  a  charging  current  which  is  supplied  to 
charge  the  capacitors  C1,  C2,  C3.  The  solid-line 
curve  shows  the  charging  current  supplied  from  the 
alternator  G  and  the  battery  B  in  the  power  supply  de- 
vice  according  to  the  present  invention.  The  dotted- 
line  curve  shows  a  charging  current  which  is  required 
to  charge  three  parallel-connected  capacitors  in  a 
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conventional  power  supply  device.  The  current  sup- 
plied  to  charge  the  capacitors  in  the  power  supply  de- 
vice  of  the  present  invention  is  of  a  peak  value  which 
is  about  1/3  of  the  peak  value  of  the  charging  current 
flowing  into  the  capacitors  in  the  conventional  power  5 
supply  device. 

When  the  switch  SD  is  closed,  the  electric  energy 
stored  in  the  capacitor  C1,  the  electric  energy  stored 
in  the  capacitor  C2,  and  the  electric  energy  stored  in 
the  capacitor  C3  are  simultaneously  supplied  through  w 
the  respective  diodes  D3,  D4,  D5  to  the  electric  load 
L.  Therefore,  a  rush  current  is  fed  to  the  engine  star- 
ter,  for  example,  to  energize  the  engine  starter,  thus 
starting  the  engine. 

After  the  engine  has  started,  the  switch  SD  is  15 
opened  to  stop  the  discharging  of  the  electric  energy 
from  the  capacitors  C1,  C2,  C3.  The  capacitors  C1, 
C2,  C3  thus  discharged  can  be  charged  again  in  the 
manner  described  above. 

With  the  present  invention,  as  described  above,  20 
the  large-capacitance  capacitors  C1,  C2,  C3  are  not 
simultaneously  charged  by  the  alternator  G  or  the 
battery  B,  but  are  successively  charged,  one  by  one, 
by  the  zener  diodes  ZD1  ,  ZD2  and  the  relay  circuits 
R2,  R3,  which  serve  as  a  successive  charging  means.  25 
The  peak  value  of  the  charging  current  required  to 
charge  the  capacitors  C1  ,  C2,  C3  is  much  lower  than 
that  of  the  charging  current  supplied  to  charge  the  ca- 
pacitors  in  the  conventional  power  supply  device. 
Therefore,  the  charging  power  supply  and  the  capac-  30 
itors  may  be  connected  by  wires  which  have  a  much 
lower  current  capacity.  Since  the  wires  used  have  a 
small  cross-sectional  area,  the  harnesses  can  be 
wired  with  ease.  The  charging  current  supplied  during 
an  initial  charging  stage  has  a  low  peak  value,  the  35 
charging  power  supply  or  alternator  is  prevented  from 
being  overloaded,  and  the  service  life  of  the  alterna- 
tor  is  not  unduly  shortened. 

Although  a  certain  preferred  embodiment  has 
been  shown  and  described,  it  should  be  understood  40 
that  many  changes  and  modifications  may  be  made 
therein  without  departing  from  the  scope  of  the  ap- 
pended  claims. 

wherein  said  charging  power  supply  comprises 
an  alternator  (G). 

3.  A  power  supply  device  according  to  claim  1, 
wherein  said  charging  power  supply  comprises  a 
battery  (B). 

4.  A  power  supply  device  according  to  claim  1, 
wherein  said  successive  charging  means  com- 
prises  detecting  means  (ZD1,ZD2)  for  detecting 
the  amount  by  which  each  of  said  capacitors  is 
charged,  and  control  means  (R2,R3),  responsive 
to  detection  by  said  detecting  means  of  a  prede- 
termined  amount  by  which  one  of  said  capacitors 
is  charged,  for  connecting  another  of  said  capac- 
itors  to  said  charging  power  supply. 

5.  A  power  supply  device  according  to  claim  4, 
wherein  said  detecting  means  comprises  means 
(ZD1,ZD2)  for  detecting  the  voltage  across  each 
of  said  capacitors. 

6.  A  power  supply  device  according  to  claim  5, 
wherein  said  detecting  means  comprises  a  zener 
diode  (ZD1,ZD2). 

7.  A  power  supply  device  according  to  claim  6, 
wherein  said  control  means  comprises  a  relay  cir- 
cuit  (R2,R3)  having  a  coil  connected  to  said  zener 
diode  (ZD1,ZD2). 

8.  A  power  supply  device  according  to  claim  1, 
wherein  said  capacitors  (C1,C2,C3)  are  connect- 
ed  parallel  to  said  electric  load. 

Patentanspriiche 

1.  Stromversorgungseinrichtung  mit: 
einer  ladenden  Stromversorgung  (G,  B); 
mehreren  Kondensatoren  (C1  ,  C2,  C3),  welche 
durch  die  ladende  Stromversorgung  fur  ein 
gleichzeitiges  Zufuhren  von  gespeicherter  elek- 
trischer  Leistung  zu  einer  elektrischen  Last  (L) 
aufladbarsind;  und 
aufeinanderfolgenden  Lademitteln  fur  das  Laden 
der  Kondensatoren,  einer  nach  dem  anderen,  mit 
der  ladenden  Stromversorgung,  so  dali  das  An- 
schwellen  des  Stromes  vermindert  wird. 

2.  Stromversorgungseinrichtung  nach  Anspruch  1, 
wobei  die  ladende  Stromversorgung  einen 
Wechselstromgenerator  (G)  aufweist. 

3.  Stromversorgungseinrichtung  nach  Anspruch  1, 
wobei  die  ladende  Stromversorgung  eine  Batte- 
rie  (B)  aufweist. 

45 
Claims 

1.  A  power  supply  device  comprising: 
a  charging  power  supply  (G,B); 
a  plurality  of  capacitors  (C1,C2,C3),  50 

chargeable  by  said  charging  power  supply,  for  si- 
multaneously  supplying  stored  electric  energy  to 
an  electric  load  (L);  and 

successive  charging  means  for  charging 
said  capacitors  one  by  one  with  said  charging  55 
power  supply  to  reduce  the  rush  current. 

2.  A  power  supply  device  according  to  claim  1, 
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4.  Stromversorgungseinrichtung  nach  Anspruch  1  , 
wobei  die  aufeinanderfolgenden  Lademittel  Er- 
fassungsmittel  (ZD1  ,  ZD2)  zum  Erfassen  des  Be- 
trages,  mitwelchemjederderKondensatoren  ge- 
laden  wird,  und  Steuermittel  (R2,  R3)  umfalit, 
welche  von  dem  erfaliten  Wert  durch  die  Erfas- 
sungsmittel  mit  einem  vorgegebenen  Betrag  ab- 
hangig  sind,  mit  welchem  einer  der  Kondensato- 
ren  geladen  wird,  so  dad  ein  anderer  der  Konden- 
satoren  mit  der  ladenden  Stromversorgung  ver- 
bunden  wird. 

5.  Stromversorgungseinrichtung  nach  Anspruch  4, 
wobei  die  Erfassungsmittel  Mittel  (ZD1,  ZD2) 
zum  Erfassen  der  Spannung  aufweisen,  welche 
an  jedem  der  Kondensatoren  anliegt. 

6.  Stromversorgungseinrichtung  nach  Anspruch  5, 
wobei  die  Erfassungsmittel  eine  10er  Diode 
(ZD1,  ZD2)  aufweisen. 

7.  Stromversorgungseinrichtung  nach  Anspruch  6, 
wobei  die  Steuermittel  eine  Relaisschaltung  (R2, 
R3)  umfassen,  welche  eine  Spule  aufweist,  die 
mit  der  10er  Diode  (ZD1  ,  ZD2)  verbunden  ist. 

8.  Stromversorgungseinrichtung  nach  Anspruch  1  , 
wobei  die  Kondensatoren  (C1  ,  C2,  C3)  parallel  zu 
der  elektrischen  Last  geschaltet  sind. 

(ZD1  ,  ZD2)  pour  detecter  le  niveau  de  charge  de 
chacun  desdits  condensateurs,  et  un  moyen  de 
commande  (R2,  R3),  sensible  a  la  detection  par 
ledit  moyen  de  detection  d'un  niveau  predetermi- 
ne  de  charge  de  I'un  desdits  condensateurs,  pour 
connecter  un  autre  desdits  condensateurs  a  ladi- 
te  alimentation  en  energie  de  charge. 

5.  Dispositif  d'alimentation  en  energie  selon  la  re- 
vendication  4,  dans  lequel  ledit  moyen  de  detec- 
tion  comprend  un  moyen  (ZD1,  ZD2)  pour  detec- 
ter  la  tension  aux  bornes  de  chacun  desdits 
condensateurs. 

6.  Dispositif  d'alimentation  en  energie  selon  la  re- 
vendication  5,  dans  lequel  ledit  de  detection 
comprend  une  diode  de  Zener  (ZD1,  ZD2). 

7.  Dispositif  d'alimentation  en  energie  selon  la  re- 
vendication  6,  dans  lequel  ledit  moyen  de 
commande  comprend  un  circuit  de  relais  (R2,  R3) 
dont  une  bobine  est  connectee  a  ladite  diode  de 
Zener  (ZD1,ZD2). 

8.  Dispositif  d'alimentation  en  energie  selon  la  re- 
vendication  1,  dans  lequel  lesdits  condensateurs 
(C1,  C2,  C3)  sont  connectes  en  parallele  a  ladite 
charge  electrique. 
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Revendications 

1.  Dispositif  d'alimentation  en  energie  compre- 
nant  :  35 

une  alimentation  en  energie  de  charge  (G, 
B); 

une  pluralite  de  condensateurs  (C1,  C2, 
C3)  pouvant  etre  charges  par  ladite  alimentation 
en  energie  de  charge,  pour  delivrer  a  une  charge  40 
(L),  de  facon  simultanee,  de  I'energie  electrique 
emmagasinee  ;  et 

un  moyen  de  charge  successif  pour  char- 
ger  lesdits  condensateurs  un  par  un  a  I'aide  de  la- 
dite  alimentation  en  energie  de  charge,  pour  re-  45 
duire  I'afflux  de  courant. 

2.  Dispositif  d'alimentation  en  energie  selon  la  re- 
vendication  1,  dans  lequel  ladite  alimentation  en 
energie  de  charge  comprend  un  alternateur  (G). 

3.  Dispositif  d'alimentation  en  energie  selon  la  re- 
vendication  1,  dans  lequel  ladite  alimentation  en 
energie  de  charge  comprend  une  batterie  (B). 

4.  Dispositif  d'alimentation  en  energie  selon  la  re- 
vendication  1,  dans  lequel  ledit  moyen  de  charge 
successive  comprend  un  moyen  de  detection 
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