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Description 

BACKGROUND  OF  THE  INVENTION 

The  present  invention  relates  to  an  ignition 
device  for  an  internal  combustion  engine  having 
transistor  switching  means  in  series  with  an  ignition 
coil  for  on-off  controlling  a  primary  current  from  a 
voltage  source  to  said  ignition  coil  to  produce  a 
high  voltage  for  spark  ignition,  including  a  refer- 
ence  voltage  generator  for  producing  a  reference 
voltage,  a  primary  current  detecting  circuit  for  pro- 
ducing  a  voltage  corresponding  to  a  primary  cur- 
rent  of  said  ignition  coil,  a  comparator  for  compar- 
ing  said  reference  voltage  (Vref)  with  said  voltage 
produced  by  said  primary  current  detecting  circuit 
and  a  control  circuit  responsive  to  an  output  of  said 
comparator  to  control  a  base  voltage  of  said  tran- 
sistor  switching  means  to  a  predetermined  constant 
value.  Such  a  device  is,  for  example,  described  in 
US-A-4  509  494. 

Figure  3  shows  an  example  of  a  conventional 
ignition  device  of  this  type,  in  which  a  reference 
numeral  1  depicts  a  power  source,  2  an  ignition 
coil,  3  an  ignition  device  and  4  and  5  are  a  resistor 
and  a  transistor,  respectively,  constituting  a  circuit 
for  producing  a  drive  signal  for  the  ignition  device. 

The  ignition  device  3  includes  an  output  termi- 
nal  31  connected  to  the  ignition  coil  2,  a  grounding 
terminal  32  and  an  input  terminal  33  connected  to 
the  circuit.  When  the  transistor  5  of  the  circuit  is 
on/off  operated,  a  signal  is  supplied  to  the  input 
terminal  33  of  the  ignition  device  3  such  that,  upon 
a  turn-off  of  the  transistor  5,  a  current  flows  from 
the  power  source  1  through  the  resistor  4  and  an 
internal  resistance  303  of  the  ignition  device  to  a 
base  of  a  Darlington  power  transistor  301  to  turn 
the  latter  on  to  thereby  supply  a  primary  current  to 
the  ignition  coil  2. 

A  primary  current  detecting  resistor  302  is  pro- 
vided  between  an  emitter  of  the  power  transistor 
301  and  a  grounding  point  so  that  a  voltage  across 
the  resister  302  increases  with  increase  of  the 
primary  current. 

A  transister  307  has  a  base  connected  through 
a  resister  304  to  the  emitter  of  the  power  transister 
301,  an  emitter  grounded  and  a  collector  con- 
nected  to  the  base  of  the  power  transister  301. 
Between  the  base  and  the  emitter  of  the  transister 
307,  a  circuit  constituted  with  a  resister  305  and  a 
transister  306  is  connected.  When  a  voltage  across 
the  primary  current  detecting  resister  302  exceeds 
a  turn-on  voltage  of  the  transister  307,  a  current 
flows  through  the  resister  304  to  the  base  of  the 
transister  307  and  the  resister  305.  The  collector  of 
the  transister  307  absorbs  a  portion  of  the  base 
current  of  the  power  transister  301  correspondingly 
to  a  degree  of  conduction  of  the  transister  307. 

The  primary  current  of  the  ignition  coil  is  limit- 
ed  to  a  constant  value  when  a  balance  condition 
determined  by  the  base  current  of  the  power  tran- 
sister  301,  the  voltage  across  the  primary  current 

5  detecting  resister  302,  the  base  current  of  the 
transister  307  and  a  current  amplification  factor  of 
the  transister  circuit  composed  of  the  power  tran- 
sister  301  and  the  transister  307  is  satisfied. 

The  collector  and  the  base  of  the  transister  306 
io  are  short-circuited  so  that  it  functions  as  a  diode. 

That  is,  a  temperature  dependency  of  the  base- 
emitter  voltage  of  the  transister  307  is  compen- 
sated  for  by  a  temperature  dependency  of  base- 
emitter  voltage  of  the  transister  306  to  thereby 

75  solving  a  temperature  dependency  problem  of  cur- 
rent  limitation. 

With  such  scheme  as  mentioned  above,  the 
primary  current  of  the  ignition  coil  is  limited  to  a 
constant  value  which  is  just  enough  for  ignition, 

20  allowing  a  use  of  a  relatively  small  power  transister. 
In  the  conventional  device  mentioned  above, 

however,  the  constant  primary  current  means  that  a 
current  amount  to  be  absorbed  by  the  transister 
307  is  constant,  while  the  base  current  of  the 

25  transister  301  varies  with  a  variation  of  the  source 
voltage.  That  is,  it  is  impossible  to  obtain  a  con- 
stant  current  limitation  value  when  the  source  volt- 
age  varies.  For  example,  when  the  source  voltage 
increases,  the  base  current  of  the  power  transister 

30  301  increases  correspondingly.  In  order  to  absorb 
a  current  increment  by  means  of  the  transister  307, 
it  is  necessary  to  increase  the  voltage  across  the 
primary  current  detecting  resister,  i.  e.,  to  increase 
the  primary  current,  requiring  a  large  power  tran- 

35  sister.  On  the  contrary,  when  the  source  voltage 
decreases,  the  current  limit  value  is  lowered,  caus- 
ing  an  output  of  a  secondary  coil  of  the  ignition  coil 
to  be  lowered  or  a  heat  generation  problem  to 
occur. 

40  It  is  usual  that  the  transister  306  provided  for 
compensation  of  temperature  denpendency  of  the 
current  limit  value  is  not  enough  to  cancel  out  a 
temperature  dependent  variation  of  a  base-emitter 
voltage  of  the  transistor  307  and  that,  due  to  the 

45  fact  that  the  primary  current  detecting  resistor  302 
is  of  a  metal  having  resistance  varying  with  tem- 
perature,  the  current  limit  value  is  large  at  low 
temperature  and  small  at  high  temperature. 

50  SUMMARY  OF  THE  INVENTION 

An  object  of  the  present  invention  is  to  provide 
an  ignition  device  for  an  internal  combustion  engine 
which  is  capable  of  maintaining  a  current  limit 

55  value  constant  for  a  variation  of  a  source  voltage 
and  for  a  variation  of  temperature. 

The  present  invention  provides  an  ignition  de- 
vice  as  set  out  in  the  opening  paragraph  of  the 
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present  specification  and  is  characterised  by  said 
reference  voltage  generator  being  a  temperature 
compensated  reference  voltage  generator  compris- 
ing  first  and  second  transistors  connected  in  par- 
allel,  the  bases  of  said  first  and  second  transistors 
being  connected  together  and  the  base  of  one  of 
these  transistors  being  connected  together  to  the 
collector  thereof;  a  first  resistor  connected  between 
the  emitter  of  the  other  transistor  and  ground  po- 
tential;  and  second  and  third  resistors  connected  in 
series  between  the  base  and  emitter  of  said  other 
transistor,  the  output  of  said  reference  voltage  gen- 
erator  being  connected  to  the  junction  point  of  said 
second  and  third  resistors. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  circuit  diagram  of  an  ignition  device 
for  an  internal  combustion  engine  according  to 
an  embodiment  of  the  present  invention; 
Fig.  2  shows  waveforms  at  various  points  in  the 
circuit  shown  in  Fig.  1;  and 
Fig.  3  is  a  circuit  diagram  of  a  conventional 
ignition  device. 

DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENT 

In  Fig.  1,  a  power  source  and  an  ignition  are 
depicted  by  reference  numerals  1  and  2,  respec- 
tively,  and  an  ignition  device  according  to  the 
present  invention  is  depicted  by  a  reference  nu- 
meral  3.  A  transister  5  is  on-off  controlled  by  an 
output  signal  of  a  control  device  which  is  not 
shown  and  has  a  collector  connected  to  an  input 
terminal  33  of  the  ignition  device  3  and  to  a  termi- 
nal  of  a  resister  4  whose  the  other  terminal  is 
connected  to  the  power  source  1  .  The  transister  5 
supplies  a  drive  signal  for  the  ignition  device  3. 
The  latter  has  an  output  terminal  31,  a  grounding 
terminal  32  and  an  input  terminal  33,  as  in  the 
conventional  device,  and  the  output  terminal  31  is 
connected  to  a  primary  terminal  of  the  ignition  coil 
2. 

The  input  terminal  33  of  the  ignition  device  3  is 
connected  through  an  input  protection  resister  303 
to  a  power  transister  301  and  a  constant  current 
control  circuit  308  and  the  output  terminal  31  is 
connected  to  a  collector  of  the  power  transister 
301.  A  primary  current  detecting  resister  302  hav- 
ing  a  resistance  r1  for  detecting  a  current  of  the 
primary  coil  of  the  ignition  coil  is  connected  be- 
tween  an  emitter  of  the  power  transister  301  and  a 
grounding  point  32,  in  parallel  to  a  series  con- 
nected  resisters  304  and  305  having  resistances  r2 
and  r3,  respectively.  A  junction  of  the  resisters  304 
and  305  is  connected  through  a  resister  352  to  one 
of  input  terminals  of  a  comparator  composed  of 

transisters  313  to  318  and  a  resister  353  of  a 
constant  current  control  circuit  308.  The  other  input 
of  the  comparator  is  connected  to  an  output  of  a 
reference  voltage  generator  composed  of  trans- 

5  isters  319  to  322  and  resisters  354,  355  and  356 
having  resistances  r4,  r5  and  r6,  respectively.  A 
transister  325  and  resisters  358  and  359  constitute 
an  actuation  circuit  for  the  reference  voltage  gener- 
ator  and  the  comparator  and  transisters  323  and 

io  324  and  a  resister  357  constitute  a  circuit  for 
making  the  actuation  circuit  inoperative  after  the 
reference  voltage  generator  and  the  comparator 
start  to  operate. 

In  operation,  when  the  base  voltage  of  the 
is  transister  5  becomes  "L"  level  as  shown  a 

waveform  a  in  Fig.  2,  the  latter  is  turned  off  and  a 
current  flows  from  the  power  source  1  through  the 
resisters  4  and  303  to  the  base  of  the  power 
transister  301  to  turn  the  latter  on.  A  base  voltage 

20  of  the  power  transister  301  at  this  time  becomes 
equal  to  a  base-emitter  voltage  thereof.  Upon  the 
conduction  of  the  power  transister  301,  a  primary 
current  flowing  through  the  resister  302  increases 
as  shown  by  a  waveform  d  in  Fig.  2,  upon  which  a 

25  voltage  across  the  primary  current  detecting  re- 
sister  302  increases  correspondingly.  Therefore, 
the  base  voltage  of  the  power  transister  becomes  a 
sum  of  the  above  mentioned  base-emitter  voltage 
and  the  incremented  voltage  apeared  on  the  re- 

30  sister  302,  which  is  shown  by  a  waveform  b  in  Fig. 
2.  It  is  known  that  the  base-emitter  voltage  of  the 
power  transister  which  is  of  Darlington  type  is  in 
the  order  of  1.4  V.  When  a  base  voltage  of  the 
power  transister  by  which  the  latter  is  turned  on  is 

35  applied  to  the  constant  current  control  circuit  308, 
the  transister  325  is  firstly  turned  on  and  absorbs  a 
current  from  bases  of  the  transisters  318  to  320 
and  323  which  constitute  a  current  mirror  circuit 
through  the  resister  358  to  thereby  turn  the  tran- 

40  sisters  318  to  320  and  328  of  the  current  mirror 
circuit  on.  Then,  when  the  transisters  322  and  321 
are  turned  on  by  a  collector  current  of  the  tran- 
sister  320,  a  voltage  is  produced  across  the  re- 
sister  356  the  value  of  which  depeds  upon  an 

45  emitter  current  ratio  between  the  transisters  322 
and  321.  A  current  flowing  through  the  current 
mirror  circuit  is  determined  by  the  produced  volt- 
age  across  the  resister  356  and  its  resistance  value 
r6.  A  voltage  produced  across  the  resister  357  by  a 

50  current  supplied  from  the  transister  323  turns  the 
transister  324  on  and  transister  325  of  the  actuation 
circuit  off. 

Since  the  amplification  factor  of  transister  is 
large  enough,  an  emitter  current  thereof  is  substan- 

55  tially  equal  to  its  collector  current.  When  a  sum  of 
the  resistances  of  the  resisters  354  and  355  con- 
nected  between  the  base-emitter  of  the  transister 
321  is  set  large  such  that  a  current  flowing  from 

3 
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the  resister  355  to  the  resister  356  is  small  com- 
pared  with  the  emitter  current  of  the  transister  321  , 
a  current  flowing  from  the  collector  of  the  transister 
320  to  the  resister  354  is  small  compared  with  the 
collector  current  of  the  transister  320.  Therefore, 
the  emitter  current  of  the  transister  321  becomes 
equal  to  the  current  flowing  through  the  resister 
356  and  the  emitter  current  of  the  transister  322 
becomes  equal  to  the  collector  current  of  the  tran- 
sister  320. 

The  current  11  flowing  through  the  resister  356 
is  determined  by  the  resistance  r6  of  the  resister 
356  and  a  difference  A  VBE  between  the  base- 
emitter  voltage  of  the  transister  322  and  the  base- 
emitter  voltage  of  the  transister  321.  The  curren  11 
and  the  difference  A  VBE  are  given  by  the  following 
equations: 

11  =  (  AVBE  )/R6  (1) 

AVBE  =  (kT  l„  ED322)/(q  ED321)  (2) 

where 
k  =  Boltzman  constant 
T  =  absolute  temperature 
q  =  charge  of  electron 
ED322  =  emitter  current  density  of  transister 

322 
ED321  =  emitter  current  density  of  transister 

321 
The  ratio  of  current  density  between  the  tran- 

sisters  321  and  322  in  the  equation  (2)  is  given  by 
the  following  equation  since  an  error  component 
thereof  can  be  made  negligible  by  setting  the  val- 
ues  r4  and  r5  of  the  resisters  354  and  355  as 
mentioned  previously. 

(ED322)/(ED321)  =  (EA321)(EA320)/(EA322)- 
(EA319)  (3) 

where 
EA321  :  emitter  area  of  transister  321 
EA320:  emitter  area  of  transister  320 
EA322:  emitter  area  of  transister  322 
EA319:  emitter  area  of  transister  319 

The  reference  voltage  Vref  provided  by  the  refer- 
ence  voltage  generator  circuit  is  supplied  from  a 
junction  of  the  resisters  354  and  355  connected 
between  the  base  and  the  emitter  of  the  transister 
321  to  a  base  of  the  transister  317.  The  reference 
voltage  Vref  is  shown  by  a  dotted  waveform  c  in 
Fig.  2  and  given  by  the  following  equation: 

Vref  =  A  VBE  +  VBE  (321)  (R5/(R4  +  R5))  (4) 

where 
VBE  (321):  base-emitter  voltage  of  transister 

321. 

The  reference  voltage  generator  circuit  oper- 
ates  when  the  base  voltage  Vb(301)  of  the  power 
transister  301  satisfies  the  following  condition: 

5  Vb  >  VBE  (322)  +  VCE(320)  (5) 

or 

Vb  >  AVBE  +  VCE(321)  +  VBE(319)  (6) 
10 

where 
VBE  (322):  base-emitter  voltage  of  transister 

322 
VCE  (320):  collector-emitter  saturation  voltage 

is  V  CE  (321):  collector-emitter  saturation  voltage 
V  BE  (319):  base-emitter  voltage  of  transister 

319 
Since  base-emitter  voltage  and  collector-emit- 

ter  voltage  of  a  transister  are  0.7V  and  0.1V,  re- 
20  spectively,  and  A  VBE  <  0.25,  generally,  it  can  be 

operated  by  the  base  voltage  of  the  Darlington 
connected  power  transister  upon  which  the  latter  is 
turned  on. 

Since  A  VBE  in  the  first  term  of  the  right  side  of 
25  the  equation  (4)  has  a  positive  temperature  depen- 

dency  while  the  temperature  dependency  of  VBE- 
(321)  is  usually  -2mV/C°,  the  temperature  depen- 
dency  of  the  second  term  of  the  right  side  of  the 
equation  (4)  can  be  negative  by  settings  of  the 

30  value  r4  and  r5  of  the  resisters  354  and  355, 
resulting  in  the  reference  voltage  Vref  having  ar- 
bitrarily  settable  temperature  dependency  as  a  to- 
tal. 

The  base  of  the  transister  314  which  con- 
35  stitutes  an  input  of  the  comparator  circuit  is  sup- 

plied  with  a  voltage  through  the  resister  352  which 
is  a  fraction  of  the  voltage  generated  across  the 
primary  current  detecting  resister  302  and  derived 
from  the  junction  between  the  resisters  304  and 

40  305.  The  base  voltage  VB  (314)  of  the  transister 
314  is  shown  by  a  solid  waveform  c  in  Fig.  2  and 
given  by  the  following  equation: 

VB  (314)  =  Ipr  R1  R3/(R2  +  R3)  (7) 
45 

where 
Ipr:  primary  current  of  ignition  coil 
When  V  B  (314)  defined  by  the  equation  (7)  is 

going  to  exceed  the  Vref  given  by  the  equation  (4), 
50  a  current  is  supplied  from  a  junction  between  the 

collector  of  the  transister  316  and  the  collector  of 
the  transister  313  which  constitutes  an  output  of 
the  comparator  to  a  base  of  the  Darlington  con- 
nected  transisters  312  and  311  to  make  the  latter 

55  conductive  to  thereby  absorb  the  base  current  of 
the  power  transister  301  .  Thus,  a  balance  is  estab- 
lished  when  Vref  shown  by  the  equation  (4)  be- 
comes  equal  to  the  VB  (314)  shown  by  the  equation 

4 
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(7),  so  that  the  primary  current  of  the  ignition  coil 
can  be  limited  to  a  constant  current  value. 

The  comparator  circuit  operates  when  the  base 
voltage  Vb  of  the  power  transister  301  satisfies  the 
following  condition, 

Vb  >  Vref  +  VCE(315)  +  VBE(313)  (8) 

where 

VCE  (315):  collector-emitter  saturation  voltage 
of  transister  315. 

VBE  (313):  base-emitter  voltage  of  transister 
313. 

Therefore,  it  can  be  operated  reliably  upon  the 
base  voltage  of  the  power  transister  upon  which  the 
latter  is  turned  on. 

The  operating  voltage  of  the  Darlington  tran- 
sisters  312  and  31  1  is 

VBE(311)  +  VBE(312)  +  VCE(313)  (9) 

where 
VBE(311):  base-emitter  voltage  of  transister 

311 
VBE(312):  base-emitter  voltage  of  transister 

312 
VCE(313):  collector-emitter  saturation  voltage 

of  transister  313. 
This  is  substantially  the  same  as  the  base-emitter 
voltage  of  the  Darlington  power  transister  when 
turned  on.  Since,  however,  the  transisters  311  and 
312  are  to  be  operated  only  when  the  primary 
current  is  increased,  the  base  voltage  of  the  power 
transister  is  increased  as  shown  by  the  waveform  b 
in  Fig.  2  to  a  value  much  higher  than  the  voltage 
defined  by  the  equation  (9)  under  such  condition. 
Therefore,  the  constant  current  control  circuit  308 
which  is  operated  by  the  base  voltage  of  the  Dar- 
lington  power  transistor  301  can  regulate  the  cur- 
rent  limit  value  to  a  constant  value  regardless  of 
source  voltage  variation  and  temperature  variation. 

As  described  hereinbefore,  according  to  the 
present  invention  by  which  it  is  possible  to  limit  the 
primary  current  of  the  ignition  coil  to  a  constant 
value  regardless  of  variations  of  source  voltage  and 
temperature,  low  rated  transisters  can  be  used  with 
high  reliability. 

Claims 

1.  An  ignition  device  for  an  internal  combustion 
engine  having  transistor  switching  means  (301) 
in  series  with  an  ignition  coil  (2)  for  on-off 
controlling  a  primary  current  from  a  voltage 
source  (1)  to  said  ignition  coil  (2)  to  produce  a 
high  voltage  for  spark  ignition,  including  a  ref- 
erence  voltage  generator  (319-322,  354-356) 

for  producing  a  reference  voltage  (Vref),  a  pri- 
mary  current  detecting  circuit  (302,  304,  305, 
352)  for  producing  a  voltage  (VB)  correspond- 
ing  to  a  primary  current  of  said  ignition  coil  (2), 

5  a  comparator  (313-318)  for  comparing  said  ref- 
erence  voltage  (Vref)  with  said  voltage  (VB) 
produced  by  said  primary  current  detecting 
circuit  (302)  and  a  control  circuit  (311,312) 
responsive  to  an  output  of  said  comparator 

io  (313-318)  to  control  a  base  voltage  of  said 
transistor  switching  means  (301)  to  a  predeter- 
mined  constant  value, 

characterized  by 
said  reference  voltage  generator  (319-322, 

is  354-356)  being  a  temperature  compensated 
reference  voltage  generator  comprising: 

first  and  second  transistors  (321,322)  con- 
nected  in  parallel,  the  bases  of  said  first  and 
second  transistors  (321,322)  being  connected 

20  together  and  the  base  of  one  (322)  of  these 
transistors  being  connected  together  to  the  col- 
lector  thereof; 

a  first  resistor  (356)  connected  between 
the  emitter  of  the  other  transistor  (321)  and 

25  ground  potential;  and 
second  and  third  resistors  (354,355)  con- 

nected  in  series  between  the  base  and  emitter 
of  said  other  transistor  (321),  the  output  of  said 
reference  voltage  generator  (319-322,  354-356) 

30  being  connected  to  the  junction  point  of  said 
second  and  third  resistors  (354,355). 

2.  The  ignition  device  as  claimed  in  claim  1, 
further  comprising  an  actuation  circuit  (325, 

35  358,  359)  for  actuating  said  comparator  (SIS- 
SIS)  only  when  the  primary  current  of  the 
ignition  coil  (2)  increases  above  a  predeter- 
mined  value. 

40  3.  The  ignition  device  as  claimed  in  claim  2, 
wherein  said  reference  voltage  generator  (319- 
322,  354-356)  further  comprises  third  and 
fourth  transistors  (319,320)  with  their  emitter- 
collector  paths  connected  in  series  with  the 

45  emitter-collector  paths  of  the  first  and  second 
transistors  (321,322),  respectively,  and  their 
bases  connected  to  the  output  of  the  actuator 
circuit  (325,  358,  359)  for  actuating  said  refer- 
ence  voltage  generator  only  when  the  primary 

50  current  of  the  ignition  coil  (2)  increases  above 
said  predetermined  value. 

Patentanspruche 

55  1.  Zundvorrichtung  fur  einen  Verbrennungsmotor 
mit 
einem  in  Serie  zu  einer  Zundspule  (2)  ange- 
schlossenen  Transistor-Schaltmittel  (301)  zum 

5 
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Steuern  des  ArWAbschaltens  eines  von  einer 
Spannungsquelle  (1)  zu  der  Zundspule  (2)  flie- 
Benden  Primarstroms  zum  Erzeugen  einer  ho- 
hen  Spannung  fur  eine  Funkenzundung,  sowie 
einen  Referenzspannungs-Generator  (319-322,  5 
354-356)  zum  Erzeugen  einer  Referenzspan- 
nung  (Vref), 
eine  Primarstrom-Detektorschaltung 
(302,304,305,352)  zum  Erzeugen  einer  einem 
Primarstrom  der  Zundspule  (2)  entsprechen-  10 
den  Spannung  (VB), 
einen  Komparator  (313-318)  zum  Vergleichen 
der  Referenzspannung  (Vref)  mit  der  durch  die 
Primarstrom-Detektorschaltung  (302)  erzeugten 
Spannung  (VB)  und  is 
eine  auf  ein  Ausgangssignal  des  Komparators 
(313-318)  reagierende  Steuerschaltung 
(311,312)  zum  Steuern  einer  Basisspannung 
des  Transistorschaltmittels  (301)  auf  einen  vor- 
bestimmten  konstanten  Wert,  20 
dadurch  gekennzeichnet,  daB 
der  Referenzspannungs-Generator  (319- 
322,354-356)  ein  temperaturkompensierter  Re- 
ferenzspannungs-Generator  ist,  mit: 
einem  ersten  und  einem  zweiten  Transistor  25 
(321,322),  die  parallel  verbunden  sind,  wobei 
die  Basisanschlusse  des  ersten  und  zweiten 
Transistors  (321,322)  miteinander  verbunden 
sind  und  der  BasisanschluB  eines  (322)  dieser 
Transistoren  mit  dessen  KollektoranschluB  ver-  30 
bunden  ist; 
einem  zwischen  dem  EmitteranschluB  des  an- 
deren  Transistors  (321)  und  Erdpotential  ange- 
schlossenen  ersten  Widerstand  (356);  und 
einem  zweiten  und  dritten  Widerstand  35 
(354,355),  die  in  Serie  zwischen  dem  Basisan- 
schluB  und  dem  EmitteranschluB  des  anderen 
Transistors  (321)  angeschlossen  sind,  wobei 
der  Ausgang  des  Referenzspannungs-Genera- 
tors  (319-322,  354-356)  mit  dem  Verbindungs-  40 
punkt  zwischen  dem  zweiten  und  dritten  Wi- 
derstand  (354,355)  verbunden  ist. 

2.  Zundvorrichtung  nach  Anspruch  1,  dadurch  ge- 
kennzeichnet,  daB  sie  eine  Aktivierungsschal-  45 
tung  (325,358,359)  enthalt,  mit  der  der  Kompa- 
rator  (313-318)  nur  dann  aktiviert  wird,  wenn 
der  von  der  Zundspule  (2)  ausgehende  Primar- 
strom  uber  einen  vorbestimmten  Wert  ansteigt. 

50 
3.  Zundvorrichtung  nach  Anspruch  2,  dadurch  ge- 

kennzeichnet,  daB  der  Referenzspannungs-Ge- 
nerator  (319-322,354-356)  ferner  dritte  und 
vierte  Transistoren  (319,320)  enthalt,  deren 
Emitter-Kollektor-Strecken  jeweils  in  Serie  zu  55 
den  Emitter-Kollektor-Strecken  des  ersten  und 
zweiten  Transistors  (321  ,322)  liegen  und  deren 
Basisanschlusse  mit  dem  Ausgang  der  Aktivie- 

rungsschaltung  (325,358,  359)  verbunden  sind, 
damit  der  Referenzspannungs-Generator  nur 
dann  aktiviert  wird,  wenn  der  von  der  Zundspu- 
le  (2)  ausgehende  Primarstrom  uber  einen  vor- 
bestimmten  Wert  ansteigt. 

Revendicatlons 

1.  Installation  d'allumage  pour  un  moteur  a  com- 
bustion  interne  comportant  un  moyen  de  com- 
mutation  par  transistor  (301)  en  serie  avec  une 
bobine  d'allumage  (2)  pour  une  commande  de 
marche-arret  d'un  courant  primaire  en  prove- 
nance  d'une  source  de  tension  (1)  vers  ladite 
bobine  d'allumage  (2)  afin  de  produire  une 
haute  tension  pour  un  allumage  de  bougie, 
comprenant  un  generateur  de  tension  de  refe- 
rence  (319  -  322,  354  -  356)  pour  produire  une 
tension  de  reference  (Vref),  un  circuit  de  de- 
tection  de  courant  primaire  (302,  304,  305, 
352)  pour  produire  une  tension  (VB)  correspon- 
dent  a  un  courant  primaire  de  ladite  bobine 
d'allumage  (2),  un  comparateur  (313  -  318) 
destine  a  comparer  ladite  tension  de  reference 
(Vref)  avec  ladite  tension  (VB)  produite  par  un 
ledit  circuit  de  detection  de  courant  primaire 
(302)  et  un  circuit  de  commande  (311,  312) 
repondant  a  une  sortie  du  dit  comparateur 
(313  -  318)  pour  commander  une  tension  de 
base  dudit  moyen  de  commutation  par  transis- 
tor  (301)  a  une  valeur  constante  predetermi- 
ned, 

caracterisee  en  ce  que 
ledit  generateur  de  tension  de  reference 

(319  -  322,  354  -  356)  est  un  generateur  de 
tension  de  reference  a  compensation  de  tem- 
perature  comprenant  : 

un  premier  et  un  second  transistor  (321, 
322)  relies  en  parallele,  les  bases  des  dits 
premier  et  second  transistors  (321,  322)  etant 
relies  ensemble  et  la  base  de  I'un  (322)  de  ces 
transistors  etant  reliee  au  collecteur  de  ceux-ci; 

une  premiere  resistance  (356)  connectee 
entre  I'emetteur  de  I'autre  transistor  (321)  et  un 
potentiel  de  terre;  et 

une  seconde  et  une  troisieme  resistance 
(354,  355)  reliees  en  serie  entre  la  base  et 
I'emetteur  dudit  autre  transistor  (321),  la  sortie 
dudit  generateur  de  tension  de  reference  (319 
-  322,  354  -  356)  etant  reliee  au  point  de 
jonction  desdites  seconde  et  troisieme  resis- 
tances  (354,  355). 

2.  Installation  d'allumage  selon  la  revendication  1  , 
comprenant  en  outre  un  circuit  de  commande 
(325,  358,  359)  pour  commander  ledit  compa- 
rateur  (313  -  318)  uniquement  lorsque  le  cou- 
rant  primaire  de  la  bobine  d'allumage  (2)  de- 

6 
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passe  une  valeur  predetermined. 

3.  Installation  d'allumage  selon  la  revendication  2, 
dans  laquelle  ledit  generateur  de  tension  de 
reference  (319  -  322,  354  -  356)  comprend  en  5 
outre  un  troisieme  et  un  quatrieme  transistors 
(319,  320)  dont  les  emetteurs-collecteurs  sont 
respectivement  connected  en  serie  aux  emet- 
teurs-collecteurs  des  premier  et  second  tran- 
sistors  (321  ,  322),  et  leurs  bases  connectees  a  10 
la  sortie  du  circuit  de  commande  (325,  358, 
359)  pour  commander  ledit  generateur  de  ten- 
sion  de  reference  uniquement  lorsque  le  cou- 
rant  primaire  de  la  bobine  d'allumage  (2)  de- 
passe  ladite  valeur  predetermined.  is 
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