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The  aim  of  the  present  invention  is  to  provide  a 
starting  fuel  supply  system  for  an  internal  com- 
bustion  engine,  designed  to  overcome  the 
aforementioned  drawbacks,  i.e.  a  system 
enabling  fast,  efficient  fuel  supply  to  the  cylin- 
ders,  so  as  to  minimise  the  time  lapse  between 
identification  of  the  engine  strokes  and  produc- 
tion  of  the  first  effective  explosion,  and  thereby 
provide  for  optimum  start-up  of  the  engine. 

Further  aims  and  advantages  of  the  system 
according  to  the  present  invention  will  be  dealt 
with  in  the  following  description 

With  this  aim  in  view,  according  to  the  present 
invention,  there  is  provided  a  starting  fuel  supply 
system  for  an  internal  combustion  engine,  com- 
prising  an  electronic  injection  system,  which 
system  comprises  processing  means  which,  prior 
to  stroke  identification  of  the  said  engine,  cause 
fuel  to  be  supplied  to  more  than  one  injector 
associated  to  a  respective  cylinder,  including  the 
injector  relative  to  the  cylinder  first  reaching  the 
ignition  point  subsequent  to  such  identification, 
and  which  has  already  completed  the  induction 
stroke,  thus  enabling  substantially  total  intake  of 
the  fuel  injected  into  the  said  cylinder,  the  said 
processing  means  comprising  means  for  detect- 
ing  signals  (S,  C)  from  first  sensor  means 
designed  to  detect  given  angles  of  a  drive  shaft, 
and  from  second  sensor  means  designed  to 
detect  given  angles  of  a  distributor  shaft,  the  said 
detecting  means  controlling,  as  a  function  of  the 
said  incoming  signals  (S,  C),  fuel  supply  to  a  given 
combination  of  the  said  injectors,  characterised 
by  the  fact  that,  upon  reception  of  a  signal  (C) 
from  the  said  second  sensor  means  or  a  sequence 
of  signals  (S)  from  the  said  first  sensor  means, 
and  prior  to  stroke  identification  of  the  said 
engine,  the  said  detecting  means  respectively 
control  the  said  fuel  supply  only  to  a  given  first  or 
a  given  second  pair  of  the  said  injectors  asso- 
ciated  to  a  respective  couple  of  cylinders,  and  for 
a  single  timed  supply  calculated  by  said 
processing  means. 

One  embodiment  of  the  present  invention  will 
now  be  described,  by  way  of  a  non-limiting 
example,  with  reference  to  the  accompanying 
drawings,  in  which: 

Fig.  1  shows  a  schematic  view  of  an  electronic 
injection  system  for  an  internal  combustion 
engine  with  a  starting  fuel  supply  system  accord- 
ing  to  the  present  invention; 

Fig.  2  shows  an  indicative  schematic  view  of  a 
number  of  component  elements  on  the  Fig.  1 
system; 

Fig.  3  shows  an  operating  block  diagram  of  the 
starting  fuel  supply  system  according  to  the 
present  invention; 

Fig.  4  shows  an  operation  graph  relative  to  a 
number  of  blocks  in  the  Fig.  3  diagram; 

Fig.  5  shows,  schematically,  a  number  of 
signals  on  the  starting  fuel  supply  system  accord- 
ing  to  the  present  invention. 

Fig.  1  shows  a  schematic  view  of  an  electronic 
injection  system  for  an  internal  combustion 
engine  101,  conveniently  a  four-cylinder  engine, 

Description 

The  present  invention  relates  to  a  starting  fuel 
supply  system  for  an  internal  combustion  engine, 
comprising  an  electronic  injection  system,  in  par-  5 
ticular,  a  sequential,  timed  electronic  injection 
system. 

Electronic  injection  systems  on  internal  com- 
bustion  engines  are  known  to  present  an  elec- 
tronic  control  system  which,  depending  on  the  10 
signals  received  from  various  sensors  (mainly 
engine  speed/stroke  and  intake  air  pressure/ 
temperature  sensors),  determines,  for  example, 
air  density  inside  the  manifold  and  engine  speed, 
and  calculates,  via  interpolation  on  respective  15 
memorised  maps,  the  stroke  and  timing  for  inject- 
ing  fuel  into  the  injectors,  as  well  as  the  spark 
lead.  Such  a  sequential,  timed  electronic  injection 
system  therefore  employs  a  given  number  of 
angular  references  on  the  drive  and  distributor  20 
shafts,  for  enabling  the  control  system  to  deter- 
mine  the  stroke  (induction,  compression,  expan- 
sion,  exhaust)  of  each  cylinder.  Each  half  revolu- 
tion  of  the  engine,  the  control  system  is  therefore 
able  to  open  the  specific  injector  relative  to  the  25 
cylinder  performing  the  required  stroke.  The 
engine  strokes,  however,  must  be  identified  by 
the  control  system  within  the  shortest  possible 
time  after  starting,  for  enabling  correct  fuel 
supply  as  soon  as  the  engine  is  started  up.  30 

For  fuel  to  be  supplied  correctly,  i.e.  full  intake 
by  the  cylinder  during  the  induction  stroke,  the 
exact  stroke  of  each  cylinder  must  be  accurately 
determined  for  ensuring  supply  to  the  first 
cylinder  in  a  position  to  complete  a  full  induction  35 
and  compression  stroke.  Such  supply  precision, 
however,  conflicts  with  the  need  for  the  control 
system  to  supply  the  engine  quickly  and  effi- 
ciently  under  unfavourable  and,  at  times,  even 
critical  starting  conditions.  In  fact,  with  the  engine  40 
set  at  the  worst  possible  starting  angle,  full 
identification  of  the  engine  strokes  may  mean 
waiting  for  the  engine  to  turn  through  820°,  i.e. 
over  two  revolutions,  before  the  first  effective 
explosion  is  produced.  45 

In  order  to  overcome  these  problems  some  new 
systems  have  been  provided,  i.e.  the  system 
disclosed  in  US  —  A  —  4  418  674,  in  which  a  plu- 
rality  of  fuel  injection  valves  are  all  opened  at  the 
same  time  to  supply  fuel  to  all  the  cylinders  of  the  50 
engine,  immediately  upon  closing  of  the  starting 
switch;  none  of  the  fuel  injection  valves  is  opened 
until  after  the  pistons  of  all  the  cylinders  each 
have  finished  its  one  suction  stroke  after  the 
above  closing  of  the  starting  switch.  A  similar  55 
system  is  described  in  EP—  A—  58561  (Fig.  2). 
Upon  start,  upon  a  first  TDC-signal  all  injectors 
are  actuated  prior  to  cylinder  identification  by  a 
crank  angle  sensor. 

However,  these  systems  are  still  unsatisfactory,  60 
because  they  waste  fuel  for  cylinders  which  have 
completed  the  suction  stroke  and  reached  the  top 
dead  center  before  the  stroke  identification  of  the 
engines,  and  therefore  before  the  ignition  signals 
be  enabled.  65 
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strokes  (I,  C,  E,  Ex)  on  the  said  engine,  charac- 
terised  by  the  fact  that  the  said  second  sensor 
means  comprise  a  single  sensor  element. 

As  shown  in  Fig.  2  pulley  104  present  four 
projecting  teeth  31  equally  spaced  at  90°  intervals, 
sensor  103  being  arranged  facing  the  passage  of 
the  said  teeth  31  and  at  such  an  angle  as  to  detect 
passage  of  the  same  at  +10°  and  +100°  respec- 
tively  in  relation  to  the  top  dead  centre  of  each 
cylinder.  The  sequence  of  signals  (S)  supplied  by 
the  said  sensor  103  during  rotation  of  drive  shaft 
125  is  shown  in  Fig.  5a.  Also  as  shown  in  Fig.  2, 
sensor  105  is  arranged  facing  a  disc  32  secured 
angularly  to  the  shaft  of  distributor  126  and 
having  two  projecting  teeth  33  spaced  90°  apart. 
In  more  detail,  the  said  sensor  105  is  located  in 
the  distributor  portion  relative  to  cylinder  3  and  at 
such  an  angle  that,  when  a  tooth  31  is  arranged 
facing  speed  sensor  103,  the  first  tooth  33  on  disc 
32  lags  by  27.5°  in  relation  to  the  axis  of  sensor 
105.  Fig.  5b  shows  the  sequence  of  signals  (C) 
supplied  by  sensor  (105,  which,  for  each  complete 
cycle  of  engine  101  ,  presents  a  first  signal  lagging 
by  55°  in  relation  to  the  foregoing  signal  from 
sensor  103,  and,  in  the  example  shown,  leading 
by  135°  in  relation  to  the  top  dead  centre  of 
cylinder  3  (indicated  by  P3  in  Fig.  5d  in  which  P1( 
P4  and  P2  indicate  the  top  dead  centres  of  the 
other  cylinders  1,  4  and  2).  The  second  signal 
supplied  by  sensor  105,  when  the  second  tooth  33 
passes  in  front  of  it,  leads  by  135°  in  relation  to  the 
top  dead  centre  (P4)  of  cylinder  4,  and  lags  by  180° 
in  relation  to  the  first  signal  from  sensor  105,  by 
virtue  of  each  full  turn  of  disc  32  corresponding  to 
two  turns  of  drive  shaft  125  and,  consequently,  of 
pulley  104.  Fig.  5d  shows,  one  on  top  of  the  other 
for  cylinders  4,  2,  1  and  3  respectively,  the  stroke 
sequence  of  each  cylinder  as  related  to  the  angle 
sequence  of  the  signals  from  sensor  103  shown  in 
Fig.  5a.  The  letters  I,  C,  E  or  Ex  in  each  box 
indicate  the  induction,  compression,  expansion  or 
exhaust  stroke  respectively  of  each  cylinder. 

Operation  of  the  fuel  supply  system  for  starting 
engine  101,  according  to  the  present  invention, 
will  now  be  described  with  reference  to  Fig.  3.  Via 
block  140,  microprocessor  121  detects  an  incom- 
ing  signal  from  sensor  103  or  105  (Fig.  5a  or  5b 
respectively).  Upon  receiving  one  of  the  said 
signals,  block  140  goes  on  to  block  141  which 
determines  whether  or  not  the  incoming  signal  is 
from  sensor  105.  If  it  is,  block  141  goes  on  to  block 
142  (shown  by  the  dotted  line)  which  performs  a 
simplified  calculation  of  supply  time  to  the  injec- 
tors,  preliminary  to  stroke  identification  of  engine 
101.  Operation  of  the  said  block  142  is  shown  in 
Fig.  4,  which  shows  a  graph  of  the  said  prelimi- 
nary  injection  time  (TJPRE)  in  relation  to  the 
absolute  pressure  in  induction  manifold  107 
(MAP),  the  lines  on  the  said  graph  becoming 
increasingly  steeper  as  the  temperature  of  the 
cooling  water  on  engine  101  decreases.  As  a 
function  of  the  actual  water  temperature  detected 
by  sensor  1  10,  a  first  block  143  determines,  from  a 
memory  register  containing  the  various  angle 
coefficients  (m)  of  the  lines  as  a  function  of 

illustrated  partially  in  cross  section.  The  said 
system  comprises  an  electronic  control  system 
102  comprising,  in  substantially  known  manner,  a 
microprocessor  121  and  registers  in  which  are 
memorised  maps  relative  to  various  operating 
conditions  of  engine  101.  The  said  control  system 
102  also  comprises  a  counter  122,  an  updatable 
memory  register  123  and  other  memory  registers 
109.  The  said  control  system  102  receives  signals 
from: 

a  sensor  103  for  detecting  the  speed  of  engine 
101  and  located  opposite  a  pulley  104  on  drive 
shaft  125; 

a  sensor  105  for  detecting  the  stroke  of  engine 
101  and  located  inside  a  distributor  126  as 
detailed  later  on; 

a  sensor  106  for  detecting  the  absolute  pressure 
inside  induction  manifold  107  on  engine  101; 

a  sensor  108  for  detecting  the  air  temperature 
inside  manifold  107; 

a  sensor  110  for  detecting  the  water  tempera- 
ture  inside  the  cooling  jacket  on  engine  101, 

a  sensor  111,  substantially  consisting  of  a 
potentiometer,  for  detecting  the  setting  of  a 
throttle  valve  112  located  inside  induction  mani- 
fold  107  and  controlled  by  accelerator  pedal  113; 
parallel  with  the  said  throttle  valve  112,  there  is 
provided  an  additional  air  intake  valve  114. 

The  said  electronic  control  system  102  is  con- 
nected  to  an  electrical  supply  battery  115  and 
grounded,  and,  depending  on  the  signals  re- 
ceived  from  the  aforementioned  sensors,  engine 
speed  and  air  density  are  employed  for  deter- 
mining  fuel  supply  according  to  the  required  mix- 
ture  strength.  The  said  control  system  102  there- 
fore  controls  the  opening  time  of  electroinjectors 
116  located  inside  manifold  107  next  to  the 
intake  valve  of  each  respective  cylinder,  so  as  to 
control  the  amount  of  fuel  supplied  to  the  various 
cylinders  on  engine  101,  and  also  controls  injec- 
tion  timing  for  commencing  fuel  supply  according 
to  the  strokes  (induction,  compression,  expan- 
sion,  exhaust)  of  engine  101.  Each  electroinjector 
116  is  supplied  with  fuel  via  a  pressure  regulator 
117  sensitive  to  the  pressure  inside  induction 
manifold  107  and  having  a  fuel  intake  pipe  118 
from  a  pump  (not  shown)  and  a  return  pipe  1  19  to 
a  tank  (not  shown).  Electronic  control  system  102 
is  also  connected  to  an  ignition  pulse  control  unit 
120. 

Fig.  2  shows  a  detail  of  the  system  for  identify- 
ing  the  strokes  of  engine  101,  said  system,  in  the 
present  specific  example,  being  as  described  in 
the  European  Patent  Application  entitled  "Internal 
combustion  engine  stroke  identification  system" 
filed  on  May  22,  1986  by  the  present  Applicant 
under  the  No.  86106960.7  (EP—  A—  204221  ), 
which  mainly  refers  to  a  system  for  identifying  the 
strokes  (I,  C,  E,  Ex)  on  an  internal  combustion 
engine,  said  system  comprising  first  sensor 
means  for  detecting  given  angles  of  a  drive  shaft, 
second  sensor  means  for  detecting  given  angles 
of  a  distributor  shaft,  and  third  processing  means 
for  receiving  signals  (S,  C)  from  the  said  first  and 
said  second  sensor  means,  and  for  identifying  the 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 



EP  0  204  220  B1 

various  water  temperatures,  the  present 
coefficient  (m),  and  then  moves  on  to  block  144 
which  calculates  preliminary  injection  time 
(TJPRE)  by  multiplying  the  coefficient  determined 
by  block  143  (m)  by  the  pressure  (MAP)  detected  5 
by  sensor  106.  Block  142  then  goes  on  to  block 
145  which  controls  fuel  supply  to  injectors  116 
relative  to  cylinders  4  and  2  for  the  said  prelimi- 
nary  injection  time  (TJPRE)  determined  by  block 
142,  and  also  disables  fuel  supply  to  the  same  to 
injectors  116  of  the  said  cylinders  4  and  2  until 
given  conditions  are  established,  subsequent  to 
stroke  identification  of  engine  101,  as  explained  in 
more  detail  later  on.  Block  145  then  goes  on  to 
block  146  which  determines  whether  or  not  the  15 
strokes  of  engine  101  have  been  identified,  by 
means  of  signals  from  sensors  103  and  105 
received  in  one  of  a  number  of  prearranged 
combinations. 

If,  on  the  other  hand,  the  signal  detected  by  20 
block  140  is  found  to  be,  not  from  sensor  105,  but 
from  sensor  103,  block  141  goes  on  to  block  148 
which  determines  whether  the  next  incoming 
signal  from  the  sensors  is  again  from  sensor  103. 
If  it  is  not,  block  148  goes  on  to  block  142.  If  it  is,  25 
block  148  goes  on  to  block  149  which  determines 
whether  the  next  signal  (i.e.  the  third  in  a  row) 
received  from  the  sensors  is  again  from  sensor 
103.  if  it  is  not,  block  149  goes  on  to  block  142.  If  it 
is,  block  149  goes  on  to  block  142',  which  30 
operates  in  the  same  way  as  block  142  for  cal- 
culating  preliminary  injection  time,  and  which 
goes  on  to  block  151  which  controls  fuel  supply 
(for  the  calculated  time  TJPRE)  to  injectors  116 
relative  to  cylinders  4  and  3,  and  also  disables  35 
further  fuel  supply  to  the  said  injectors  until  given 
conditions  are  established,  subsequent  to  stroke 
identification  of  engine  101,  as  in  block  145.  Block 
151  goes  on  to  block  146  which,  as  already  stated, 
only  controls  performance  of  the  main  injection  40 
routine,  via  block  152,  upon  identification  of  the 
stroke  of  engine  101,  which,  in  the  case  of  the 
aformentioned  European  Patent  Application  filed 
by  the  present  Applicant,  amounts  to  receiving 
one  of  a  number  of  prearranged  signal  sequences  45 
from  sensors  103  and  105.  The  said  sequences  are 
listed  in  the  following  Table  1  in  which  the  letter  S 
indicates  the  signals  from  sensor  103,  and  C  the 
signals  from  sensor  105.  The  number  from  0  to  9 
beside  each  sequence  is  the  number  to  which  is  so 
preset  counter  122,  the  output  sequence  of  which 
is  shown  in  Fig.  5c.  The  said  counter  122  is  moved 
forward  one  unit  for  each  incoming  signal  from 
sensor  103  or  105,  and  has  a  maximum  capacity 
ranging  from  0  to  9.  When  the  maximum  count  (9)  55 
is  reached,  the  next  signal  from  sensor  103  sends 
the  counter  back  to  0,  in  that  the  same  signal  cycle 
from  sensors  103  and  105  and  the  same  stroke 
cycle  of  engine  101  are  repeated  continually.  The 
output  from  0  to  9  of  counter  122  thus  indicates  60 
the  strokes  of  engine  101,  by  informing  the  output 
switch,  as  shown  in  Fig.  5,  of  the  intermediate  or 
final  status  of  each  specific  stroke  of  each 
cylinder.  For  example,  when  the  output  of  counter 
122  switches  to  7,  this  means  the  cylinders  on  65 

engine  101  are  roughly  halfway  through:  expan- 
sion  (cylinder  4),  compression  (cylinder  2),  induc- 
tion  (cylinder  1)  and  exhaust  (cylinder  3).  In  more 
detail,  by  means  of  block  152,  microprocessor  121 
receiving  the  output  of  counter  122  assigns,  to 
each  said  output  value,  one  of  the  numbers 
shown  in  Fig.  5d  relative  to  the  various  cylinders 
on  engine  101  and  indicating  the  stroke  status  of 
the  same.  For  example,  with  an  output  of  8  on 
counter  122,  microprocessor  121  assigns  a  3  to 
cylinder  4,  a  1  to  cylinder  2,  a  7  to  cylinder  1  and  a 
5  to  cylinder  3,  thus  indicating  that  the  said  four 
cylinders  are  at  the  end  of  the  expansion,  com- 
pression,  induction  and  exhaust  stroke  respec- 
tively.  In  like  manner,  fuel  supply  to  injectors  116 
and  ignition  by  unit  120,  as  determined  by 
respective  maps  stored  in  control  unit  102,  are 
performed  at  the  required  cylinder  strokes,  when 
the  said  numbers  from  0  to  7  indicating  the 
specific  stroke  status  of  each  cylinder  are  sup- 
plied.  Table  1  below  shows,  beside  each  memor- 
ised  sequence  identifying  the  strokes  of  engine 
101,  the  first  effective  ignition  point,  with 
reference  to  Fig.  5d. 

TABLE  1 

P2 
P3 
P3-P4 
P4 

C S S S  
S S S S S S  
s s s c  
c s s c  

7 
0 
1 
4 

As  shown  in  the  above  Table,  in  the  event  of 
sequence  SSSC  being  identified,  the  first  effective 
ignition  point,  i.e.  relative  to  a  cylinder  which  has 
actually  sucked  in  the  amount  of  fuel  injected, 
could  be  P3  or  P4,  depending  on  the  starting  angle 
of  the  engine,  as  described  in  more  detail  later  on, 
with  reference  to  Figs.  5g  and  5h. 

Subsequent  to  stroke  identification  of  engine 
101,  block  152  provides  for  sequential  ignition 
pulse  supply  via  block  120,  distribution  to  the 
various  cylinders  being  performed  via  distributor 
126,  as  well  as  for  controlling  sequential,  timed 
fuel  supply  to  the  four  electroinjectors  1  16  for  the 
periodic  supply  cycles  in  the  routine  memorised 
and  controlled  by  microprocessor  121.  In  more 
detail,  subsequent  to  stroke  identification  of 
engine  101,  fuel  is  supplied  starting  with  the 
cylinder  in  stroke  6  on  counter  122  (i.e.  the 
cylinder  roughly  halfway  through  the  induction 
stroke)  and  then  progressively  to  those  which,  for 
each  increase  in  the  output  of  counter  122, 
present  stroke  figures  gradually  decreasing  down 
to  the  steady  state  figure  provided  for  in  the 
routine.  It  should  be  noted  that  the  injectors  may 
be  supplied,  and  fuel  fed  into  the  induction 
manifold  in  the  proximity  of  the  intake  valve  on 
the  respective  cylinder,  considerably  in  advance 
of  the  valve  opening  stage  and  mixture  intake  into 
the  cylinder.  For  synchronizing  preliminary 
supply  of  injectors  116  and  steady  state  supply, 
supply  to  injectors  116  having  received  the  said 
preliminary  supply,  subsequent  to  stroke  identifi- 
cation  by  block  145  or  151,  is  only  enabled  by 
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to  block  152,  which  operate  as  already  described. 
If,  on  the  other  hand,  identification  commences  at 
angle  R3,  direct  recognition  of  signal  C  by  block 
141  results  in  direct  activation  of  blocks  142  and 

5  145  for  supplying  fuel  to  the  cylinder  4  and  2 
injectors  and  subsequent  operation  of  blocks  146 
and  152  as  described. 

As  shown  in  Fig.  5f,  should  start-up  commence 
at  angle  R4,  three  S  signals  in  a  row  are  recog- 

10  nized  by  blocks  141,  148  and  149  (Fig.  3),  so  that, 
via  block  142',  block  149  goes  on  to  block  151 
which  controls  fuel  supply  to  electroinjectors  116 
relative  to  cylinders  4  and  3  for  the  injection  time 
TJPRE  determined  by  block  142',  after  which, 

w  block  151  goes  on  to  block  146.  As,  in  this  start-up 
condition,  stroke  identification  is  effected  by 
means  of  a  sequence  of  six  S  signals  from  sensor 
103,  block  146,  which  detects  stroke  identification 
resulting  in  counter  122  being  preset  to  output  0, 

20  enables  the  routines  of  block  152  and,  as  already 
described  with  reference  to  Fig.  5e,  the  first 
ignition  pulse  is  enabled  at  point  P3  for  cylinder  3 
supplied  with  fuel  preliminary  to  stroke  identifica- 
tion.  The  various  ignition  pulses  for  cylinder 

25  sequence  4,  2,  1,  3,  etc.  are  then  supplied  pro- 
gressively,  in  sequential  and  timed  manner  (via 
distributor  126).  Injector  116  relative  to  cylinder  3 
is  therefore  enabled  immediately,  upon  stroke 
identification,  whereas  injector  116  relative  to 

30  cylinder  4  is  enabled  upon  completion  of  the 
induction  stroke.  As  no  enabled  injector  116 
presents  stroke  reference  6  subsequent  to  stroke 
identification  of  engine  101,  the  first  injector  116 
to  be  supplied  is  the  one  relative  to  cylinder  2, 

35  which  is  supplied  at  stroke  reference  5  and 
followed  by  injector  116  relative  to  cylinder  1  at 
stroke  reference  4,  injector  116  relative  to  cylinder 
3  at  stroke  reference  3,  injector  116  relative  to 
cylinder  4  (now  enabled)  at  stroke  reference  2, 

40  and,  finally,  all  injectors  116  progressively 
presenting  steady  state  stroke  reference  1. 

As  shown  in  Fig.  5g,  if  start-up  commences  at 
angle  R5  or  R6,  the  sequence  of  three  S  signals 
supplied  by  sensor  103,  and  picked  up  by  blocks 

45  141,  148  and  149,  again  controls,  via  block  151, 
fuel  supply  to  electroinjectors  116  of  cylinders  4 
and  3,  whereas  stroke  identification  of  engine  101 
is  effected  upon  identification  of  the  SSSC  signal 
sequence  presetting  counter  122  to  output  1. 

so  Block  151  therefore  goes  on  to  block  146  which, 
subsequent  to  identification  of  the  said  signal 
sequence  and,  consequently  also,  of  the  strokes 
of  engine  101,  first  enables,  via  block  152,  ignition 
of  cylinder  3  into  which  a  preliminary  fuel  supply 

55  has  been  fed,  and  then  sends  out  a  sequential, 
timed  control  for  supplying  electroinjectors  116 
and  igniting  the  cylinders,  as  already  described 
with  reference  to  Fig.  5f.  If,  on  the  other  hand, 
start-up  commences  at  angle  R7  (Fig.  5h),  a 

60  sequence  of  three  consecutive  signals  is  again 
supplied  by  sensor  103  and  detected  by  blocks 
141,  148  and  149,  so  that  supply  is  again  effected, 
via  block  151,  to  electroinjectors  116  relative  to 
cylinders  4  and  3.  In  this  case,  the  first  effective 

65  cylinder  in  terms  of  ignition,  and  in  a  position  to 

block  152,  subsequent  to  stroke  identification  of 
engine  101,  upon  microprocessor  121  ascertain- 
ing  the  completion  of  an  effective  induction  stroke 
and  substantially  full  intake  of  the  preliminary  fuel 
injected  into  the  cylinders. 

Which  pair  of  electroinjectors  116  is  supplied 
depends  on  the  starting  angle  of  the  engine.  As 
shown  in  Fig.  5e,  in  the  case  of  start-up  commenc- 
ing  after  the  first  tooth  33  moves  past  sensor  105 
(angle  R,),  the  first  signal  picked  up  by  block  140 
(Fig.  3)  is  an  S  signal  from  sensor  103.  Con- 
sequently,  block  141  goes  on  to  block  148  which, 
as  the  next  signal  is  again  from  sensor  103,  goes 
on  to  block  149.  As  the  next  signal  is  a  C  signal 
from  sensor  105,  block  149  goes  on  to  block  142 
and,  from  there,  to  block  145  which  controls  fuel 
supply  to  injectors  1  1  6  of  cylinders  4  and  2  for  the 
assessed  preliminary  injection  time  (TJPRE). 
Block  1  45  goes  on  to  block  1  46  which,  for  the  said 
starting  angle  R1f  detects  a  recognized  stroke 
identification  sequence  of  CSSSS,  which,  as 
shown  in  Table  1,  amounts  to  counter  122  being 
preset  to  output  7.  Block  146  then  goes  on  to  block 
152  which,  as  already  stated,  only  enables  injector 
116  relative  to  cylinder  4  upon  completion  of  the 
induction  stroke,  whereas  injector  116  relative  to 
cylinder  2  is  enabled  immediately,  in  that, 
cylinder  2  has  already  completed  the  induction 
stroke,  thus  enabling  effective  preliminary  injec- 
tion.  (The  thick  black  lines  in  Fig.  5  indicate  the 
periods  in  which  the  said  pre-fed  injectors  are 
disabled).  In  the  specific  case  shown,  in  which 
steady  state  fuel  is  supplied  at  stroke  reference  1 
(i.e.  at  the  end  of  the  compression  stroke),  supply 
commences  with  injector  1  1  6  relative  to  cylinder  1 
at  stroke  reference  6,  followed  by  injector  116 
relative  to  cylinder  3  at  stroke  reference  5,  (no 
supply  at  stroke  reference  4  to  disabled  injector 
116  relative  to  cylinder  4),  injector  116  relative  to 
cylinder  2  at  stroke  reference  3,  and,  finally, 
injector  116  relative  to  cylinder  1  at  stroke  ref- 
erence  2.  From  cylinder  3  onwards,  all  injectors 
116  are  supplied  sequentially  at  steady  state 
stroke  reference  1. 

Block  152  then  enables  supply  of  the  first 
ignition  pulse  to  cylinder  2,  which  is  the  first, 
subsequent  to  stroke  identification,  to  reach  top 
dead  centre  (P2)  and  is  one  of  the  two  cylinders 
into  which  preliminary  fuel  has  been  injected. 
Ignition  pulses  are  then  sent  progressively  to  the 
other  cylinders  in  the  top  dead  centre  position,  so 
as  to  progressively  ignite,  in  cylinders  1,  3,  4,  2, 
etc.  the  air-fuel  mixture  injected  respectively  at: 
stroke  reference  6,  stroke  reference  5,  preliminary 
to  stroke  identification  (hence,  no  waste  of  the 
fuel  injected  simultaneously  with  that  of  cylinder 
2  providing  the  first  effective  ignition),  stroke 
reference  3,  etc. 

If,  on  the  other  hand,  start-up  commences  after 
tooth  31  moves  past  sensor  103  (angle  R),  signal 
identification  is  performed  by  block  141  and  block 
148  which  goes  on  to  block  142  and  block  145 
which,  as  already  explained,  controls  fuel  supply 
to  electroinjectors  116  relative  to  cylinders  4  and 
2.  Block  145  goes  on  to  block  146  and,  from  there, 
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reference  signals  received  from  sensors  103  and 
105,  and,  therefore,  on  the  starting  angle  of  the 
engine;  one  of  the  said  two  electroinjectors 
undoubtedly  being  relative  to  the  cylinder  first 
reaching  the  top  dead  centre  position  enabling 
effective  ignition  subsequent  to  stroke  identifica- 
tion,  and  the  fuel  injected  into  the  other  cylinder 
being  preserved  for  intake  during  a  subsequent 
stroke,  when  the  respective  intake  valve  is 
opened.  As  stated  in  the  foregoing  description, 
upon  reception  of  a  signal  from  sensor  105,  the 
first  effective  cylinder  may  be  cylinder  2  (Fig.  5e) 
or  cylinder  4  (Fig.  5h),  so  that  fuel  is  supplied  to 
electroinjectors  116  relative  to  cylinders  2  and  4. 
When,  on  the  other  hand,  a  sequence  of  three 
consecutive  signals  is  detected  from  sensor  103, 
the  first  ignition-effective  cylinder  may  be 
cylinder  3  or  4,  so  that  fuel  is  supplied  to  electro- 
injectors  116  relative  to  cylinders  3  and  4. 

A  further  characteristic  of  the  system  according 
to  an  embodiment  of  the  present  invention  is  the 
simplified  manner  in  which  the  amount  of  fuel 
injected,  preliminary  to  stroke  identification,  is 
calculated  by  block  142  or  142',  thus  relieving  the 
operating  load  on  microprocessor  121,  which, 
under  such  starting  conditions,  is  already  heavy 
enough,  by  virtue  of  having  to  process  various 
parameters  from  various  sensors,  with  no  steady 
state  reference  data  to  go  by.  Finally,  the  starting 
fuel  supply  system  according  to  the  present 
invention  guarantees  that  the  fuel  injected  into 
the  cylinders  is  sucked  up  by  the  same  in  sub- 
stantially  one  respective  induction  stroke. 

To  those  skilled  in  the  art  it  will  be  clear  that 
changes  may  be  made  to  the  starting  fuel  supply 
system. 

For  example,  changes  may  be  made,  as 
required,  to  the  steady  state  stroke  reference  at 
which  fuel  is  supplied  to  electroinjectors  116. 
Microprocessor  121  may  be  designed  to  disable 
the  Fig.  3  blocks  relative  to  fuel  injection  prelimi- 
nary  to  stroke  identification,  when  the  speed  of 
engine  101  exceeds  a  given  prearranged 
threshold,  thus  preventing  unnecessary  injection, 
e.g.  in  the  event  of  stroke  identification  temp- 
orarily  escaping  control  system  102,  even  with  the 
engine  already  started.  As  preliminary  injection  is 
effected  at  relatively  low  speed,  the  former  pro- 
vision  also  ensures  practically  total  fuel  induction 
into  the  cylinder,  even  when  fuel  is  injected 
roughly  halfway  through  the  induction  stroke. 

Claims 

1.  A  starting  fuel  supply  system  for  an  internal 
combustion  engine  (101),  comprising  an  elec- 
tronic  injection  system,  which  system  comprises 
processing  means  (102)  which,  prior  to  stroke 
identification  of  the  said  engine  (101),  cause  fuel 
to  be  supplied  to  more  than  one  injector  (116) 
associated  to  a  respective  cylinder,  including  the 
injector  relative  to  the  cylinder  first  reaching  the 
ignition  point  subsequent  to  such  identification, 
and  which  has  already  completed  the  induction 
stroke,  thus  enabling  substantially  total  intake  of 

complete  a  full  induction  cycle,  is  cylinder  4,  in 
that  cylinder  3  is  supplied  with  fuel  towards  the 
end  of  the  induction  stroke.  In  this  case,  therefore, 
upon  reception  of  signal  C,  resulting  in  a  stroke 
identification  signal  sequence  of  SSSC,  which  5 
presets  counter  122  to  output  1  ,  block  146  goes  on 
to  block  152  which  first  enables  ignition  point  P3. 
As  this  is  ineffective,  however,  in  that  fuel  has  not 
been  sucked  up  by  cylinder  3,  thus  making  P4  the 
first  effective  ignition  point,  the  various  sequen-  10 
tial  ignition  points  are  enabled  as  already 
described. 

Injector  116  relative  to  cylinder  4  only  remains 
disabled  up  to  point  P3,  whereas  injector  116 
relative  to  cylinder  3  remains  disabled  until  com-  is 
pletion  of  the  induction  stroke  subsequent  to 
identification  (i.e.  up  to  point  P^. 

Subsequent  to  stroke  identification  of  engine 
101,  the  first  cylinder  to  reach  stroke  reference  6  is 
cylinder  4,  the  respective  injector  116  of  which,  20 
however,  is  not  supplied,  by  virtue  of  it  still  being 
disabled  by  preliminary  injection.  The  first  injec- 
tor  1  16  to  be  supplied  is  therefore  the  one  relative 
to  cylinder  2  at  stroke  reference  5,  followed  by 
injector  116  relative  to  cylinder  1  at  stroke  25 
reference  4.  Injector  116  relative  to  cylinder  3  is 
not  supplied  at  stroke  reference  3  in  that  it  is  still 
disabled.  The  next  injector  116  supplied  at  stroke 
reference  2  is  therefore  the  one  relative  to 
cylinder  3,  after  which,  fuel  is  supplied  pro-  30 
gressively  to  the  various  injectors  116  relative  to 
cylinders  at  steady  state  stroke  reference  1  . 

In  the  case  of  start-up  commencing  at  one  of 
angles  R8,  R9  or  R10,  as  shown  in  Fig.  5i,  as  three 
consecutive  signals  are  not  received  from  sensor  35 
103,  upon  reception  of  signal  C  supplied  by 
sensor  105  and  detected,  for  the  said  three  angles, 
by  blocks  149,  148  and  141  respectively,  the  said 
blocks  go  on  to  block  142  and  from  there,  to  block 
145  which  controls  fuel  supply  to  electroinjectors  40 
116  relative  to  cylinders  4  and  2.  Block  145  then 
goes  on  to  block  146  which  detects  identification 
of  the  CSSC  sequence  resulting  in  counter  122 
being  preset  to  output  4.  Subsequent  to  such 
stroke  identification  of  engine  101,  a  sequential,  45 
timed  control  is  issued,  via  block  152,  for 
supplying  electroinjectors  116  and  igniting  the 
cylinders,  as  already  described,  and  with  the  first 
ignition  point  P4  supplied  to  cylinder  4  injected 
with  fuel  preliminary  to  stroke  identification.  so 

The  advantages  of  the  starting  fuel  supply 
system  for  an  internal  combustion  engine,  com- 
prising  an  electronic  injection  system,  according 
to  the  present  invention,  will  be  clear  from  the 
foregoing  description.  In  particular,  it  provides  for  55 
considerably  accelerating  start-up  of  the  engine, 
by  virtue  of  enabling  an  effective  ignition  pulse  to 
be  supplied  to  the  first  cylinder  reaching  the  top 
dead  centre  position  subsequent  to  stroke  iden- 
tification  of  the  engine,  which  cylinder  has  been  so 
fed  with  a  preliminary  fuel  supply  which  may  be 
sucked  up  almost  entirely  in  the  respective  induc- 
tion  stroke.  On  the  starting  fuel  supply  system 
according  to  the  present  invention,  fuel  is  suppied 
to  a  pair  of  electroinjectors,  depending  on  the  65 
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nary  to  identification  of  the  said  engine  (101) 
strokes,  is  received  substantially  entirely  by  the 
respective  cylinder  in  one  single  induction  stroke. 

8.  A  system  as  claimed  in  one  of  the  foregoing 
5  Claims,  characterised  by  the  fact  that  the  said 

processing  means  (102)  for  the  said  fuel  supply, 
preliminary  to  identification  of  the  said  engine 
(101)  strokes,  are  enabled  at  an  engine  speed 
below  a  given  preset  engine  speed. 

10 
Patentanspriiche 

1.  Treibstoffzufuhrsystem  in  der  Startphase  fur 
einen  Verbrennungsmotor  (101),  bestehend  aus 

15  einem  elektronischen  Einspritzungssystem, 
welches  wiederum  aus  Vorrichtungen  (102) 
besteht,  die,  bevor  der  Zeitraum  fur  eine  Kolben- 
hubbewegung  des  besagten  Motors  (101)  identifi- 
ziert  ist,  die  Treibstoffzufuhr  fur  mehr  als  ein 

20  Einspritzventil  (116)  regeln,  welche  Teil  eines 
entsprechenden  Zylinders  sind,  welcher  das  Ein- 
spritzventil  umfalSt,  das,  in  Bezug  auf  den  Zyiin- 
der,  als  erstes  den  Startpunkt  erreicht,  der  dieser 
Identifikation  folgt,  und  welches  bereits  die  Kol- 

25  benhubbewegung  zu  Beginn  vollendet  hat  und 
damit  grundsatzlich  den  gesamten  EinlalS  des 
Treibstoffes,  der  in  besagten  Zylinder  eingespritzt 
wurde,  ermoglichend,  besagte  Vorrichtungen 
umfassen  Vorrichtungen  (140,  141,  148,  149,  145, 

30  151),  die  Signale  (S,  C)  aufzeichnen,  die  von 
ersteren  Sensoren  (103)  abgegeben  werden,  so 
gefertigt,  dalS  sie  die  vorgegebenen  Winkel  der 
Hauptwelle  (125)  aufsuchen,  und  von  zweiten 
Sensoren  (105),  so  gefertigt,  dalS  sie  die  vorgege- 

35  benen  Winkel  einer  Verteilerwelle  (126)  aufsu- 
chen,  besagte  Detektoren  (140,  141,  148,  145,  151, 
149)  kontrollieren,  mit  Hilfe  der  ankommenden 
Signale  (S,  C),  die  Kraftstoffzufuhr  nach  einer 
vorgegebenen  Kombination  der  besagten  Ein- 

40  spritzventile  (116),  dadurch  gekennzeichnet,  dafc, 
uber  dem  Empfang  eines  Signals  (C)  von  besag- 
tem  zweiten  Sensor  (105)  oder  einer  Sequenz  von 
Signalen  (S)  von  besagtem  ersteren  Sensor  (103), 
und  bevor  der  Zeitraum  fur  eine  Kolbenhubbewe- 

45  gung  des  besagten  Motors  (101)  identifiziert  ist, 
besagte  Detektoren  (140,  141,  148,  149,  145,  151) 
die  besagte  Kraftstoffzufuhr  nur  fur  ein  vorgege- 
benens  ersteres  (4,  2)  oder  ein  vorgegebenes 
zweites  (4,  3)  der  besagten  Einspritzventilpaare 

so  (116),  die  an  ein  entsprechendes  Zylinderpaar 
angeschlossen  sind,  entsprechend  kontrollieren 
und  nur  fur  den  Zeitraum  einer  einzigen  Zufuhr, 
berechnet  durch  besagte  Vorrichtungen. 

2.  System  nach  Anspruch  1,  dadurch  gekenn- 
55  zeichnet,  dalS  besagte  Sequenz  drei  aufeinander- 

folgende  Signale  (S)  des  ersteren  Sensors  (103) 
umfafSt. 

3.  System  nach  einem  der  vorangegangenen 
Anspriiche,'  dadurch  gekennzeichnet,  dalS  besagte 

60  Vorrichtungen  (102)  aus  Vorrichtungen  bestehen 
(142,  142'),  die  die  Menge  der  Treibstoffzufuhr  fur 
besagte  Einspritzventile  (116)  berechnen,  bevor 
der  Zeitraum  fur  eine  Kolbenhubbewegung  iden- 
tifiziert  ist,  mittels  Vorrichtungen  von  reduziertem 

65  Parameter  und  in  vereinfachter  Weise  wie  ver- 

the  fuel  injected  into  the  said  cylinder,  the  said 
processing  means  comprising  means  (140,  141, 
148,  149,  145,  151)  for  detecting  signals  (S,  C) 
from  first  sensor  means  (103)  designed  to  detect 
given  angles  of  a  drive  shaft  (125),  and  from 
second  sensor  means  (105)  designed  to  detect 
given  angles  of  a  distributor  (126)  shaft,  the  said 
detecting  means  (140,  141,  148,  145,  151,  149) 
controlling,  as  a  function  of  the  said  incoming 
signals  (S,  C),  fuel  supply  to  a  given  combination 
of  the  said  injectors  (116),  characterised  by  the 
fact  that,  upon  reception  of  a  signal  (C)  from  the 
said  second  sensor  means  (105)  or  a  sequence  of 
signals  (S)  from  the  said  first  sensor  means  (103), 
and  prior  to  stroke  identification  of  the  said 
engine  (101),  the  said  detecting  means  (140,  141, 
148,  149,  145,  151)  respectively  control  the  said 
fuel  supply  only  to  a  given  first  (4,  2)  or  a  given 
second  (4,  3)  pair  of  the  said  injectors  (116) 
associated  to  a  respective  couple  of  cylinders,  and 
for  a  single  timed  supply  calculated  by  said 
processing  means. 

2.  A  system  as  claimed  in  Claim  1  ,  characterised 
by  the  fact  that  the  said  sequence  comprises  three 
consecutive  signals  (S)  from  the  said  first  sensor 
means  (103). 

3.  A  system  as  claimed  in  any  one  of  the 
foregoing  Claims,  characterised  by  the  fact  that 
the  said  processing  means  (102)  comprise  means 
(142,  142')  for  calculating  the  amount  of  fuel 
supplied  to  the  said  injectors  (116),  prior  to 
identification,  by  means  of  reduced  parameters 
and  in  simplified  manner  as  compared  with  the 
calculation  performed  for  subsequent  sequential, 
timed  supply  of  individual  injectors  (116). 

4.  A  system  as  claimed  in  Claim  3,  characterised 
by  the  fact  that  the  said  parameters  comprise  only 
the  cooling  water  temperature  and  the  air 
pressure  inside  the  induction  manifold  (107)  on 
the  said  engine  (101). 

5.  A  system  as  claimed  in  one  of  the  foregoing 
Claims,  characterised  by  the  fact  that  the  said 
processing  means  (145,  151)  controlling  fuel 
supply  to  the  said  injectors  (116),  preliminary  to 
identification  of  the  said  engine  strokes,  disable 
subsequent  fuel  supply  to  the  same  injectors 
(116)  until  the  respective  cylinder  has  completed 
the  induction  stroke  for  sucking  up  substantially 
all  of  the  injected  fuel;  and  that,  subsequent  to 
identification  of  the  said  engine  strokes,  the  said 
processing  means  (152)  control  sequential,  timed 
fuel  supply  to  the  said  injectors  (116)  and  enable 
ignition  of  the  said  cylinders  on  the  said  engine 
( 1 0 1 ) . .   M 6.  A  system  as  claimed  in  Claim  5,  characterised 
by  the  fact  that,  subsequent  to  identification  of  the 
said  engine  strokes,  the  said  processing  means 
(152)  control  the  said  sequential,  timed  fuel 
supply  to  the  said  injectors  (116)  starting  from  an 
initial  stroke  reference  value  and  working  through 
stroke  reference  values  tending  progressively 
towards  a  steady  state  stroke  reference  value. 

7.  A  system  as  claimed  in  one  of  the  foregoing 
Claims,  characterised  by  the  fact  that  the  amount 
of  fuel  supplied  to  the  said  injectors  (116),  prelimi- 



EP  0  204  220  B1 14 13 

moyens  (140,  141,  148,  149,  145,  151)  de  detection 
de  signaux  (S,  C)  emis  par  des  premiers  moyens 
capteurs  (103)  concus  pour  detecter  des  angles 
donnes  d'un  arbre  d'entrainement  (1  25),  et  par  des 
deuxiemes  moyens  capteurs  (105)  concus  pour 
detecter  des  angles  donnes  d'un  arbre  de  distribu- 
tion  (126),  lesdits  moyens  de  detection  (140,  141, 
148,  145,  151,  149)  commandant,  par  unefonction 
desdits  signaux  entrants  (S,  C),  I'alimentation  en 
carburant  desdits  injecteurs  (116)  selon  une  com- 
binaison  donnee  d'entre  eux,  caracterise  en  ce 
qu'a  reception  d'un  signal  (C)  emis  par  lesdits 
deuxiemes  moyens  capteurs  (105)  ou  d'une 
sequence  de  signaux  (S)  emis  par  lesdits  premiers 
moyens  capteurs  (103),  et  avant  ('identification  de 
la  course  dudit  moteur  (101),  lesdits  moyens  de 
detection  (140,  141,  148,  149,  145,  151)  comman- 
dent  respectivement,  ladite  alimentation  en  carbu- 
rant  uniquement  d'une  premiere  (4,  2)  ou  d'une 
deuxieme  (4,  3)  paires  donnees  desdits  injecteurs 
(116)  couples  a  un  couple  correspondant  de  cylin- 
dres,  et  pour  une  unique  alimentation  calculee  par 
lesdits  moyens  de  traitement. 

2.  Systeme  selon  la  revendication  1  ,  caracterise 
en  ce  que  ladite  sequence  comprend  trois  signaux 
consecutifs  (S)  provenant  desdits  premiers 
moyens  capteurs  (103). 

3.  Systeme  selon  I'une  des  revendications  pre- 
cedentes,  caracterise  en  ce  que  lesdits  moyens  de 
traitement  (102)  comprennent  des  moyens  (142, 
142')  pour  calculer  la  quantitede  carburant  foumie 
auxdits  injecteurs  (116),  avant  ('identification,  au 
moyen  de  parametres  reduits  et  d'une  maniere 
simplified  par  rapport  aux  calculs  executes  pour 
I'alimentation  sequentielle  et  temporisee  des 
injecteurs  individuels  (116). 

4.  Systeme  selon  la  revendication  3,  caracterise 
en  ce  que  lesdits  parametres  comprennent  seule- 
ment  la  temperature  de  I'eau  de  refroidissement  et 
la  pression  de  I'air  a  I'interieur  du  collecteur 
d'admission  (107)  dudit  moteur  (101). 

5.  Systeme  selon  I'une  des  revendications  pre- 
cedentes,  caracterise  en  ce  que  lesdits  moyens  de 
traitement  (145,  151)  commandant  I'alimentation 
en  carburant  desdits  injecteurs  (116),  avant  I'iden- 
tification  desdites  courses  du  moteur,  desactive 
I'alimentation  en  carburant  subsequente  des 
mimes  injecteurs  (116)  jusqu'a  ce  que  le  cylindre 
correspondant  ait  achieve  la  course  d'admission 
afin  d'aspirer  pratiquement  tout  le  carburant 
injecte,  et  en  ce  qu'a  la  suite  de  I'identification 
desdites  courses  du  moteur,  lesdits  moyens  de 
traitement  (152)  commandent  I'alimentation 
sequentielle  et  temporisee  en  carburant  desdits 
injecteurs  (116)  et  activent  1'allumage  desdits 
cylindres  dudit  moteur  (101). 

6.  Systeme  selon  la  revendication  5,  caracterise 
en  ce  qu'a  la  suite  de  I'identification  desdites 
courses  du  moteur,  lesdits  moyens  de  traitement 
(152)  commandent  ladite  alimentation  sequen- 
teille  et  temporisee  en  carburant  desdits  injecteurs 
(116)  en  commencant  parunevaleurde  reference 
de  course  initiate  et  en  utilisant  des  valeurs 
tendant  progressivement  vers  une  valeur  de  refe- 
rence  d'etat  regulier  de  course. 

glichen  mit  der  Berechnung,  die  fur  nachfolgende 
Sequenzen  vollzogen  wurde,  zeitlich  begrenzte 
Zufuhrfur  die  einzelnen  Einspritzventile  (116).- 

4.  System  nach  Anspruch  3,  dadurch  gekenn- 
zeichnet,  daB  besagte  Parameter  nur  die  Kuhlwas-  5 
sertemperatur  und  den  Luftdruck  innerhalb  des 
Induktionskollektors  (107)  des  besagten  Motors 
(101)  umfassen. 

5.  System  nach  einem  der  vorangegangenen 
Anspruche,  dadurch  gekennzeichnet,  daB  besagte  io 
Vorrichtungen  (145,  151)  die  Treibstoffzufuhr  fur 
besagte  Einspritzventile  (116)  kontrollieren,  vor 
der  Identifikation  der  besagten  Kolbenhubbewe- 
gung,  ungunstige  nachfolgende  Treibstoffzufuhr 
fur  dieselben  Einspritzventile  (116)  verhindernd  is 
bis  der  entsprechende  Zylinder  den  Induktionskol- 
benhubzur  Ansaugung  des  gesamten  eingespritz- 
ten  Treibstoffes  abgeschlossen  hat,  und  dalS,  auf 
die  Identifikation  des  besagten  Zeitraums  fur  eine 
Kolbenhubbewegung  folgend,  besagte  Vorrich-  20 
tungen  (152)  folgende  zeitlich  begrenzte  Treib- 
stoffzufuhr  fur  besagte  Einspritzventile  (116)  kon- 
trollieren  und  die  Zundung  der  besagten  Zylinder 
des  besagten  Motors  (101)  ermoglichen. 

6.  System  nach  Anspruch  5,  dadurch  gekenn-  25 
zeichnet,  dalS  auf  die  Identifikation  des  Zeitraums 
fur  eine  Kolbenhubbewegung  folgend,  besagte 
Vorrichtungen  (152)  besagte  nachfolgende  zeitlich 
begrenzte  Treibstoffzufuhr  fur  besagte  Einspritz- 
ventile  (116)  kontrollieren,  beginnend  bei  einem  30 
Naherungswert  fur  den  ersten  Kolbenhub  uber 
einen  Naherungswert  fur  die  Arbeitsphase  fort- 
schreitend  hin  zu  einem  Naherungswert  fur  den 
Dauerzustand. 

7.  System  nach  einem  der  vorangegangenen  35 
Anspruche,  dadurch  gekennzeichnet,  da  IS  die 
Menge  der  Treibstoffzufuhr  fur  besagte  Einspritz- 
ventile  (116)  vor  der  Identifikation  der  besagten 
Kolbenhubbewegung  des  Motors  (101)  in  ihrer 
gesamten  Menge  von  den  Zylinderen  in  einem  40 
einzigen  Kolbenhub  empfangen  wird. 

8.  System  nach  einem  der  vorangegangenen 
Anspruche,  dadurch  gekennzeichnet,  dal3  besagte 
Vorrichtungen  (102)  fur  besagte  Treibstoffzufuhr, 
vor  der  Identifikation  der  besagten  Kolbenhubbe-  45 
wegung  des  Motors  (101)  durch  eine  Motorge- 
schwindigkeit  unterhalb  der  vorbestimmten 
Motorgeschwindigkeit  in  Funktion  gesetzt  wer- 
den. 

so 
Revendications 

1.  Systeme  d'alimentation  en  carburant  a  I'allu- 
mage  pour  un  moteur  a  combustion  interne  (101) 
comprenant  un  systeme  electronique  d'injection  55 
comprenant  des  moyens  de  traitement  (102)  qui, 
avant  I'identification  de  la  course  dudit  moteur 
(101),  permettent  I'alimentation  en  carburant  de 
plus  d'un  injecteur  (116)  associe  a  un  cylindre 
correspondant,  y  compris  I'injecteur  correspon-  60 
dant  au  cylindre  atteignant  le  premier  le  point 
d'allumage  a  la  suite  de  cette  identification,  et 
permettant  ainsi  I'admission  pratiquement  com- 
plete  du  carburant  injecte  dans  ledit  cyiindre, 
lesdits  moyens  de  traitement  comprenant  des  65 
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8.  Systeme  selon  I'une  des  revendications  pre- 

cedentes,  caracterisee  en  ce  que  lesdits  moyens 
de  traitement  (102)  pour  ladite  alimentation  en 
carburant,  avant  I'identification  desdites  courses 
du  moteur  (101),  sont  actives  a  une  vitesse  du 
moteur  inferieure  a  une  vitesse  donnee  predeter- 
minee. 

7.  Systeme  selon  I'une  des  revendications  pre- 
cedentes,  caracterise  en  ce  que  la  quantite  de 
carburant  fournie  auxdits  injecteurs  (116),  avant 
I'identification  desdites  courses  du  moteur  (101), 
est  recue  pratiquement  entierement  par  le  cylin- 
dre  correspondant  en  une  seule  course  d'admis- 
sion. 
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