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the  butterfly  valve  be  performed,  through  a  per- 
formed  calculation  of  said  pressure  difference. 

According  to  the  present  invention,  there  is  pro- 
vided  a  system  for  the  rapid  correction  of  the  fuel 

5  mixture  strength  supplied  to  a  heat  engine  having  an 
electronic  injection  system,  including  means  for  de- 

-  tecting  at  each  induction  stroke  of  a  respective  cyl- 
inder  of  the  said  engine  differences  (CORi)  in  the 
value  of  the  pressure  in  the  induction  manifold  with 

10  respect  to  the  pressure  value  existing  at  the  mo- 
ment  of  the  detection  for  calculation  of  the  normal 
injection  time  (DJi)  relating  to  the  said  cylinder,  and 
in  dependence  on  the  value  of  the  said  difference 
determining  whether  or  not  to  enable  a  supplementa- 

15  ry  injection  (DJE)  of  fuel,  characterized  in  that  the 
said  pressure  difference  (CORi)  used  for  deciding 
whether  a  supplementary  injection  should  be  per- 
formed  is  the  difference  between  the  measured 
pressure  used  for  calculating  a  basic  injection 

20  amount  and  the  pressure  measured  during  the  in- 
duction  stroke  in  which  said  basic  injection  amount 
is  sucked  into  a  cylinder. 

For  a  better  understanding  of  the  present  inven- 
tion  a  particular  embodiment  is  now  described,  pure- 

25  ly  by  way  of  example,  with  reference  to  the  attached 
drawings,  in  which: 

Figure  1  is  a  schematic  view  of  an  electronic  fuel 
injection  system  for  a  heat  engine  with  the  rapid  fuel 

30  mixture  strength  correction  system  formed  accord- 
ing  to  the  present  invention; 

Figure  2  is  a  flow  chart  illustrating  a  first  part  of 
the  correction  system  of  the  present  invention; 

Figures  3a  and  3b  illustrate  flow  charts  of  a  sec- 
35  ond  part  of  the  correction  system  of  the  present  in- 

vention; 
Figures  4a  to  4g  illustrate,  in  schematic  form, 

various  signals  present  in  the  electronic  injection 
system  with  the  correction  system  of  the  present  in- 

40  vention;  and 
Figures  5a  and  5b  illustrate,  in  schematic  form, 

other  signals  present  in  the  correction  system  of 
the  present  invention. 

45  With  reference  to  Figure  1  ,  there  is  schematically 
shown  an  electronic  fuel  injection  system  for  a  heat 
engine  101,  conveniently  a  four  cylinder  engine, 
shown  partially  and  in  section.  This  system  includes 
a  central  electronic  control  unit  102  including,  in  a 

50  substantially  known  way,  a  microprocessor  121  and 
registers  in  which  are  memorised  mappings  relating 
to  different  operating  conditions  of  the  engine  101, 
as  well  as  various  counters,  including  a  counter 
122,  and  various  read  and  write  memory  registers 

55  (RAM),  including  registers  123  and  124  in  particular, 
each  having  four  memory  cells.  This  central  control 
unit  102  receives  signals  from: 
a  sensor  103  detecting  the  speed  of  rotation  of  the 
engine  101,  disposed  opposite  a  pulley  104  having 

60  four  equally  spaced  teeth  131  fitted  to  an  engine 
shaft  125, 
a  sensor  103  for  detecting  the  phase  of  the  engine 
101  ,  positioned  in  a  distributor  126, 
a  sensor  106  for  detecting  the  absolute  pressure  ex- 

65  isting  in  an  induction  manifold  1  07  for  the  engine  1  01  , 

Description 

The  present  invention  relates  to  a  system  for  the 
rapid  correction  of  the  fuel  mixture  strength  sup- 
plied  to  a  heat  engine  having  an  electronic  injection 
system,  in  particular  a  sequential  and  phased  sys- 
tem. 

As  is  known,  following  variations  in  the  quantity 
of  air  inducted  into  the  induction  manifold  of  the  en- 
gine,  mainly  because  of  the  variation  of  the  angular 
position  of  the  butterfly  valve  connected  to  the  ac- 
celerator,  it  is  necessary  to  correct  the  fuel  mixture 
strength  in  that  the  time  for  which  the  injector  is 
open  is  determined  by  previously  detected  parame- 
ters  which  are  therefore  not  the  current  values,  af- 
ter  transients  which  settle  down  and  which  modify 
the  value  of  the  parameters  themselves.  To  im- 
prove  the  speed  of  correction  of  the  mixture 
strength  there  have  been  used  systems  which  de- 
tect  the  variation  in  the  angular  position  of  the  but- 
terfly  valve  and  modify  the  injection  time  as  a  re- 
sult.  Such  known  control  systems  are,  however, 
usually  unsatisfactory  principally  because  of  the 
requirements  for  very  rapid  and  precise  correc- 
tion,  and  this  limits  the  performance  during  such 
transient  phases  of  such  electronic  fuel  injection 
systems  which,  in  general,  define  a  very  precise 
and  rapid  control  strategy  for  the  operation  of  the 
engine  in  that  there  is  an  electronic  central  control 
unit  which,  in  dependence  on  signals  which  it  re- 
ceives  from  the  various  sensors  (principally  sen- 
sors  detecting  the  speed  of  rotation  and  the  phase 
of  the  engine,  and  sensors  detecting  the  pressure 
and  temperature  of  the  inducted  air)  determines  for 
example  the  density  of  the  air  in  the  manifold  and  the 
speed  of  rotation  of  the  engine  and  calculates,  by 
interpolation  on  associated  memorised  mappings, 
the  timing  and  the  duration  of  the  fuel  injection  to  the 
injectors,  as  well  as  the  ignition  advance. 

Therefore,  there  have  been  provided  systems 
for  the  rapid  correction  of  the  fuel  mixture  strength 
supplied  to  a  heat  engine  having  an  electronic  fuel 
injection  system,  which  systems  include  means  for 
detecting,  at  each  induction  stroke  of  an  associated 
cylinder  of  the  engine,  differences  in  the  value  of 
the  pressure  in  the  induction  manifold  with  respect 
to  the  pressure  value  existing  at  the  moment  of  de- 
tection  for  calculation  of  the  normal  injection  time  re- 
lating  to  the  said  cylinder,  and  in  dependence  on  the 
value  of  the  said  difference,  said  means  determine 
whether  or  not  to  enable  a  supplementary  injection 
of  fuel  (See  GA-A  2  053  51  1  ). 

As  disclosed  in  GB-A  2  053  511,  to  detect  said 
pressure  difference  only  previous  pressure  val- 
ues  are  used,  and  FR-A  2  524  554  only  teaches  to 
extrapolate  the  pressure  values,  which  might  pre- 
vail  during  the  intake  stroke,  from  previous  values. 

However,  the  object  of  the  present  invention  is 
to  improve  the  characteristic  of  rapid  correction  by 
the  system,  by  allowing  that  the  mixture  strength  be 
corrected  directly  in  the  first  induction  stroke  fol- 
lowing  a  variation  in  the  quantity  of  air  inspired,  in 
the  expectation  that  the  correction  calculated 
through  the  usual  measurement  of  the  variation  in 
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Figure  4g,  the  reference  numerals  from  0  to  7  indi- 
cate  the  associated  conditions  of  100°  or  10°  of  the 
compression,  expansion,  exhaust  and  induction 
strokes,  which  numbers,  for  a  specific  cylinder, 

5  correspond  unequivocally  with  two  respective  pre- 
determined  numbers  of  the  counter  122:  for  example 

-  -  4he  number  8  in  the  counter  122  corresponds  to  the 
numbers  5,  3,  1  and  7  of  the  associated  cylinders  3, 
4,  2  and  1,  which  indicate  that  they  are  at  10°  from 

10  the  end  of  the  respective  exhaust,  expansion,  com- 
pression  and  induction  strokes. 

In  Figure  4f  there  is  further  shown,  with  a  box, 
the  calculation  time  of  the  main  programme  of  the  mi- 
croprocessor  121,  which  starting  from  the  detection 

15  of  the  signals  from  the  various  sensors,  in  corre- 
spondence  with  each  S10,  determines  the  normal  in- 
jection  time  indicated  DJi.  Indicating  with  the  num- 
bers  from  0  to  7  the  various  updated  calculation 
programmes  of  the  injection  times  (Figure  4f),  in  Fig- 

20  ure  4g  there  are  indicated  the  corresponding  injec- 
tion  times  (DJO,  DJ1,  DJ2,  DJ3,  DJ4  ...)  which  start 
from  number  4,  corresponding  to  100°  of  the  ex- 
haust  stroke  of  each  cylinder,  supposing  this  injec- 
tion  phase  to  be  established  at  an  exemplary  value 

25  of  the  engine  speed  of  about  1400  revolutions  per 
minute. 

The  system  of  the  present  invention  for  rapid 
correction  of  the  fuel  mixture  strength  supplied  to 
the  engine  101,  made  necessary  by  transient  varia- 

30  tion  conditions  of  the  operating  parameters,  deter- 
mined  principally  by  opening  or  closure  of  the  but- 
terfly  valve  112  by  the  driver,  is  therefore  principal- 
ly  based  on  the  measurement  of  the  difference  in 
the  induction  pressure  existing  at  the  moment  in 

35  which  the  injection  time  is  calculated,  with  respect  to 
the  induction  pressure  present  at  the  moment  when 
the  mixture  is  effectively  inspired  and  burnt;  to  this 
correction  strategy  there  is  further  added  a  supple- 
mentary  correction  strategy  deriving  from  the 

40  measurement  of  the  position  of  butterfly  valve  112 
with  respect  to  the  position  which  this  valve  had  in 
the  preceding  calculation  conditions.  The  main  cor- 
rection  strategy  therefore  effects  a  correction  of 
the  injection  time  by  means  of  a  supplementary  injec- 

45  tion  of  fuel,  being  based  on  the  measurement  of  the 
difference  between  the  value  of  the  absolute  pres- 
sure  in  the  induction  manifold  107  detected  in  corre- 
spondence  with  the  signal  S100  subsequent  to  the 
signal  S10  at  which  is  measured  the  value  of  the  ab- 

50  solute  pressure  in  the  manifold  107  (which  is  utilised 
by  the  programme  for  calculating  the  injection  time 
DJi)  and  the  value  of  the  pressure  in  the  manifold 
107  measured  in  correspondence  with  the  signal 
S100  of  the  induction  stroke  of  the  cylinder  in- 

55  voived;  this  latter  value  is,  in  fact,  more  indicative 
of  the  first  relative  to  the  calculation  of  the  quantity 
of  inducted  air.  During  the  performance  of  the  pro- 
gramme  for  calculation  and  actuation  of  a  certain  in- 
jection  time  there  is  therefore  memorised  in  a  four 

60  cell  memory,  one  for  each  cylinder,  the  value  of  the 
pressure  in  the  manifold  107  in  correspondence  with 
signal  S100  subsequent  to  the  signal  S10  at  the  be- 
ginning  of  the  calculation  programme,  that  is  to  say 
a  pressure  value  very  close  to  that  utilised  for  the 

65  calculation  of  the  injection  time  and  can  be  correlat- 

a  sensor  108  for  detecting  the  temperature  of  the 
air  in  the  manifold  107, 
a  sensor  110  for  detecting  the  temperature  of  the 
water  in  the  cooling  jacket  of  the  engine  101  , 
a  sensor  1  1  1  substantially  constituted  by  a  potentiom- 
eter  and  angular  position  detector  of  a  butterfly 
valve  112  disposed  in  the  induction  manifold  107  and  ■ 
controlled  by  the  accelerator  pedal  1  1  3: 
between  the  zones  of  the  induction  manifold  107  up- 
stream  and  downstream  of  the  butterfly  valve  112 
there  is  connected  a  by-pass  valve  114  for  the  in- 
troduction  of  supplementary  air,  the  position  of 
which  is  controlled  by  the  central  control  unit  102:  in 
particular  this  valve  114  can  be  an  electromagneti- 
cally  controlled  valve  of  the  type  described  in  Ital- 
ian  Patent  application  No.  3386-A/83  filed  12  April 
1983  by  the  same  applicant.  This  electronic  central 
control  unit  102  is  connected  to  an  electrical  supply 
battery  115,  and  to  earth,  and  in  dependence  on  sig- 
nals  from  the  said  sensors,  the  operating  conditions 
of  the  engine  and  the  density  of  the  air  are  utilised 
to  determine  the  quantity  of  fuel  in  dependence  on 
the  desired  mixture  strength.  This  central  control 
unit  102  therefore  controls  the  time  for  which  the 
electronically  controlled  injectors  116  disposed  in 
the  manifold  107  adjacent  the  induction  valve  of 
each  associated  cylinder  are  open  to  control  the 
quantity  of  fuel  provided  to  the  various  cylinders  of 
the  engine  101,  and  controls  the  timing  of  the  injec- 
tion  to  determine  the  commencement  of  the  delivery 
of  fuel  with  respect  to  the  stroke  (induction,  com- 
pression,  expansion,  exhaust)  of  the  engine  101. 
Each  electronically  controlled  injector  116  is  sup- 
plied  with  fuel  through  a  pressure  regulator  117  sen- 
sitive  to  the  pressure  in  the  induction  manifold  107 
and  having  a  fuel  inlet  duct  118  coming  from  a  pump 
(not  illustrated)  and  a  return  duct  119  for  returning 
to  a  reservoir  (not  illustrated).  This  central  elec- 
tronic  control  unit  102  is  moreover  connected  to  a 
unit  120  for  controlling  the  ignition  pulses  which  are 
supplied  to  the  various  cylinders  through  the  dis- 
tributor  126. 

Before  describing  the  operation  of  the  correction 
system  according  to  the  present  invention  refer- 
ence  will  be  made  to  Figure  4  which  illustrates  at 
lines  a  and  b  the  temporal  sequence  of  signals  S  and 
C  provided  by  the  sensors  103  and  105  the  opera- 
tion  of  which  has  been  described  in  detail  in  Italian 
Patent  application  No.  67512-A/85  filed  4  June  1985 
by  the  same  applicant,  the  contents  of  which  are  in- 
corporated  here  simply  by  reference  for  the  neces- 
sary  parts.  The  signals  S  are  therefore  provided  by 
the  sensors  103  at,  respectively,  10°  and  100°  in  ad- 
vance  of  the  top  dead  centre  point  of  each  cylinder, 
which  are  indicated  respectively  with  the  letters  Pi, 
P2,  P3  and  P4  for  the  cylinders  1,  2,  3  and  4  (as  is 
visible  in  Figure  4g,  in  which  the  associated  induc- 
tion,  compression,  expansion  and  exhaust  strokes 
are  also  indicated  with  the  letters  A,  C,  E,  S).  In  Fig- 
ure  4b  there  is  indicated  the  temporal  sequence  of 
signals  C  provided  by  the  sensor  105,  and  the  com- 
bination  of  the  signals  S  and  C  determines  the  pro- 
gressive  content  from  0  to  9  of  a  counter  122  the 
value  of  which  therefore  identifies  the  associated 
stroke  condition  of  each  cylinder.  As  is  visible  in 
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of  the  engine  101  causes  an  induction  of  supplemen- 
tary  air  through  the  valve  114  of  considerable  mag- 
nitude,  in  fact  this  induction  could  produce  a  signifi- 
cant  weakening  of  the  mixture,  the  injection  time  cal- 

5  culation  programme  not  yet  having  the  power  to 
utilise  the  new  induction  pressure  values.  The  nor- 

-  mal  injection  time  -is  therefore  corrected  in  an  addi- 
tive  form  with  an  additional  injection  time  calculated 
starting  from  the  current  value  of  the  quantity 

10  DMAPC,  transformed  through  suitable  scale  con- 
stants,  and  corrected  in  dependence  on  the  water 
temperature  of  the  engine  through  respective  tabu- 
lated  coefficients. 

With  reference  to  Figure  2,  there  is  shown  a 
15  block  schematic  diagram  indicating  the  main  correc- 

tion  strategy,  which  is  repetitively  performed  by 
means  of  the  microprocessor  121  of  the  central  con- 
trol  unit  102  whenever  a  signal  S  provided  by  the  ro- 
tation  sensor  103  arrives  at  the  central  control  u  nit 

20  102  itself.  This  therefore  leads  to  block  201  which 
evaluates  if  the  signal  S  has  detected  a  signal  S10: 
in  the  positive  case  the  programme  leads  to  a  block 
202  which  tests  if  there  is  a  cylinder  in  the  stroke 
established  for  commencement  of  the  normal  injec- 

25  tion  time.  In  the  negative  case  this  leads  to  a  block 
203  which  causes  continuation  of  the  programme,  in- 
cluding  calculation  of  the  injection  time  (DJi)  with  the 
parameters  detected  in  correspondence  with  the 
signal  S10  which  has  caused  commencement  of  the 

30  performance  of  the  calculation  programme  itself. 
This  block  203  also  calculates  the  coefficient  KAP- 
PAi  equal  to  the  said  injection  time  DJi  divided  by 
the  value  of  the  pressure  in  the  induction  manifold 
107  detected  by  the  sensor  106  in  correspondence 

35  with  the  signal  S10  upon  commencement  of  the  pro- 
gramme  for  calculation  of  the  injection  time  and  mem- 
orises  this  value  KAPPi  in  a  corresponding  cell  of 
the  memory  124.  In  the  event  of  a  positive  condition 
detected  by  the  block  202  this  leads  to  a  block  204 

40  which  checks  if  the  previously  calculated  normal  in- 
jection  time  has  a  duration  certainly  less  than  the  in- 
terval  between  the  current  injection  stroke  and 
about  half  of  the  following  induction  stroke,  so  that 
the  injector  is  certainly  closed  half  way  through  this 

45  induction  stroke  to  allow  a  possible  supplementary 
injection  of  fuel  in  a  correct  manner,  according  to 
the  correction  system  of  the  present  invention,  with 
the  characteristics  which  will  be  described  in  more 
detail  below.  This  block  204  therefore  tests  if  the 

50  difference  between  the  supplementary  injection 
stroke  (stroke  6)  and  the  current  injection  stroke  (in 
the  specific  case  stroke  4)  multiplied  by  the  interval 
between  the  two  signals  S,  is  greater  than  a  prede- 
termined  safety  value  at  the  current  injection  time. 

55  In  the  positive  case  this  leads  to  a  block  204  which 
puts  the  condition  EXT  =  1,  to  enable  a  supplementa- 
ry  injection  of  fuel,  and  which  memorises  the  value 
KAPPAi  in  a  memory  cell  relating  to  the  cylinder  in 
which  the  main  injection  will  be  controlled  to  effect, 

60  in  the  case  of  transients,  the  calculation  of  the  sup- 
plementary  injection  in  that  same  cylinder;  and  then 
leads  to  a  block  206  which  controls  the  normal  injec- 
tion  of  fuel  in  the  pre-established  stroke  detected 
by  the  block  202;  in  the  case  of  the  negative  condi- 

65  tion  detected  by  the  block  204  this  leads  instead  to 

ed,  for  the  same  conditions,  with  the  value  of  the 
pressure  which  will  be  measured  half  way  through 
the  induction  stroke,  also  in  correspondence  with 
the  signal  S100;  moreover,  in  the  calculation  pro- 
gramme  there  is  stored  a  parameter  KAPPAi  equal 
to  the  calculated  injection  time  DJi  divided  by  the 
value  of  the  pressure  in  the  induction  manifold  107 
in  correspondence  with  the  signal  S10  at  the  com- 
mencement  of  calculation,  this  parameter  KAPPAi  is 
therefore  proportional  to  the  normal  injection  time  in 
each  cylinder,  and  will  be  utilised  for  the  effective 
calculation  of  the  necessary  supplementary  correc- 
tive  injection. 

Finally,  at  the  moment  of  normal  injection,  which 
with  reference  to  Figure  4  is  supposed  for  example 
to  be  in  stroke  4,  that  is  half  way  through  the  ex- 
haust  stroke,  the  possible  supplementary  correc- 
tive  injection  is  effectively  enabled,  which  will  take 
place  half  way  through  the  subsequent  induction 
stroke,  that  is  to  say  in  stroke  6,  on  condition  that 
the  normal  injection  time  is  reasonably  less  than  the 
time  available  before  the  commencement  of  stroke 
6,  for  the  purpose  of  avoiding  the  possibility  that  at 
the  moment  of  supplementary  injection  of  fuel  the  in- 
jector  may  be  still  open,  which  would  result  in  an  un- 
wanted  reduction  of  the  main  injection  time. 

The  duration  of  the  supplementary  fuel  injection 
is  therefore  calculated  starting  from  the  memorised 
value  KAPPAi  relating  to  that  cylinder,  and  by  multi- 
plying  it  by  the  difference  between  the  value  of  the 
pressure  in  the  induction  manifold  107  read  half  way 
through  the  induction  stroke,  and  the  value  of  the 
pressure  memorised  at  signal  S100  indicative  of  the 
pressure  situation  in  the  induction  manifold  107  at 
the  moment  when  the  normal  injection  time  is  calculat- 
ed;  to  this  value  there  is  added  a  further  correction 
factor  depending  on  the  battery  voltage  necessary 
to  obtain  the  effective  control  time  for  the  injector 
1  16  from  the  calculated  supplementary  injection  time. 

The  additional  correction  strategy  consists  on 
the  other  hand  in  measuring  the  increment  of  the  an- 
gular  position  of  the  butterfly  valve  112  at  each  en- 
gine  stroke,  in  correspondence  with  each  signal 
S10,  and  then  calculating  a  quantity  proportional  to 
the  required  correction,  indicated  DMAPCi,  which 
modifies  the  content,  (DMAPC)  of  a  memory  cell,  di- 
rectly  proportional  to  the  correction  to  be  effected, 
only  if  it  is  of  greater  magnitude.  This  value 
DMAPC  is  decremented  by  predetermined  values 
(KDR)  at  each  predetermined  engine  stroke  number, 
for  example  four,  to  obtain  a  decreasing  injection 
enrichment  with  time  in  the  instants  subsequent  to 
the  transient.  Subsequent  transient  conditions  will 
replace  the  present  enrichment  only  if  they  are  of 
greater  magnitude.  A  deceleration  condition  (re- 
duction  in  the  angular  position  of  the  butterfly  valve 
112)  without  this  returning  to  the  idling  position,  will 
not  alter  the  correction  in  progress.  On  the  other 
hand  in  conditions  where  the  butterfly  valve  112  re- 
turns  to  the  idling  position,  any  additional  injection 
time  is  cancelled. 

An  increased  contribution  to  the  injection  time 
equivalent  to  that  caused  by  an  increase  in  the  an- 
gular  position  of  the  butterfly  valve  112  is  calculated 
in  the  condition  in  which  the  idling  control  strategy 
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value  of  a  first  coefficient  KDER  from  a  respective 
table  of  four  values  memorised  in  ROM  memory, 
and  a  coefficient  CP  from  a  second  table  of  16  val- 
ues  memorised  in  ROM  memory.  The  block  250  leads 

5  to  a  block  251  which,  in  the  associated  memory  regis- 
ters  which  store  memorised  values  of  previously 

-  calculated  parameters,  effects  the  updating  of 
these  parameters,  in  particular,  the  angular  position 
value  (FARFI)  of  the  butterfly  valve  112  detected  in 

10  the  preceding  cycle  is  updated  so  that  the  memo- 
rised  value  FARFI  is  put  equal  to  FAROLD;  the  val- 
ue  of  a  parameter  (DUTYT)  calculated  in  the  pre- 
ceding  cycle  is  also  updated,  which  indicates  the 
percentage  of  the  time  for  which  the  valve  1  14  is  ac- 

15  tivated  and  therefore  the  quantity  of  supplementary 
air  supplied  through  this  valve,  the  test  for  which 
has  been  described  in  Italian  Patent  application  No. 
67544-A/85  filed  1  1  June  1  985  by  the  same  applicant 
and  the  content  of  which  is  incorporated  herein  by 

20  simple  reference  for  the  parts  necessary;  the  block 
251  therefore  puts  the  stored  value  DUTYT  equal  to 
DUTYTO. 

The  block  251  leads  to  a  block  252  which,  through 
the  potentiometer  1  1  1  acquires  a  new  value  (FARFI) 

25  of  the  angular  position  of  the  butterfly  valve  112, 
and  then  leads  to  a  block  253  which  evaluates  if  this 
new  value  detected  by  the  block  252  is  greater  than 
the  value  FAROLD)  of  the  preceding  cycle  memo- 
rised  in  the  block  251.  In  the  positive  case  the  pro- 

30  gramme  leads  to  a  block  254  which  calculates  the 
difference  between  the  current  value  of  the  angu- 
lar  position  of  the  butterfly  valve  112  and  the  value 
in  the  preceding  cycle,  and  therefore  puts  DFARF 
equal  to  FARFI  minus  FAROLD;  the  block  254  leads 

35  to  a  block  254  which  evaluates  if  this  difference 
DFARF  is  greater  than  a  threshold  value  DFS:  in 
the  positive  case  it  leads  to  a  block  256  which  calcu- 
lates  a  parameter  DMAPCI  as  a  product  of  the  dif- 
ference  value  DFARF  and  a  conversion  constant 

40  KDALM.  From  the  block  256  the  programme  leads 
to  a  block  257  which  evaluates  if  the  value  DMAP- 
CI  calculated  by  the  block  256  is  greater  than  a  cur- 
rent  value  DMAPC  the  variability  of  which  will  be  il- 
lustrated  further  below.  In  the  positive  case  the 

45  programme  leads  on  to  a  block  258  which  evaluates 
if  this  value  DMAPCI  is  less  than  or  equal  to  a  maxi- 
mum  limit  value  KMAPSS:  in  the  negative  case  it 
leads  to  a  block  259  which  puts  this  value  DMAPCI 
equal  to  the  limit  value  KMAPSS  and  then  passes 

50  on  to  a  block  260  which  puts  the  value  DMAPC 
equal  to  the  value  DMAPCI,  whilst  in  the  case  of 
the  positive  condition  the  block  258  leads  directly  to 
the  block  260.  From  this  block  260  it  then  passes  to 
a  block  262  which  puts  a  parameter  i  equal  to  4  and 

55  then  leads  on  to  a  block  263  which  calculates  an  ad- 
ditional  injection  time  (DJA)  equal  to  this  value 
DMAPC  times  a  constant  KMPDIN,  all  multiplied  by 
the  parameter  CP  determined  by  the  block  250. 
From  the  block  263  it  leads  to  a  block  264  which 

60  tests  if  the  starting  phase  of  the  engine  has  fin- 
ished,  that  is  to  say  if  the  current  speed  of  rotation 
(RPM)  is  greater  than  a  threshold  value  (RPM1), 
and  in  the  positive  case  leads  on  to  a  block  265 
which  calculates  the  total  normal  injection  time  (DJi) 

65  as  a  sum  of  the  injection  time  (DJi)  already  calculat- 

a  block  207  which  puts  the  condition  EXT  =  0,  that  is 
to  say  the  supplementary  injection  of  fuel  is  not  ena- 
bled  and  then  leads  to  the  block  206. 

The  block  206  leads  to  the  block  203  which  has 
the  function  of  continuation  of  the  calculation  pro- 
gramme  just  described.  If  the  block  201  detects  the 
negative  condition,  that  is  to  say  in  the  presence  of  - 
a  signal  S100,  it  leads  to  a  block  208  which  acquires 
through  the  sensor  106  the  value  of  the  pressure 
(MAPM)  in  the  induction  manifold  107  in  corre- 
spondence  with  this  signal  S100.  This  then  leads  to  a 
block  209  which  memorises  this  pressure  value  de- 
tected  by  the  block  208  in  the  memory  123  and  in  the 
cell  TABMAPi  corresponding  to  the  cylinder  i  in 
which  there  has  been,  or  there  will  be,  controlled  the 
injection  of  duration  equal  to  DJi  generated  by  the 
preceding  signals  10. 

The  block  209  leads  to  a  block  210  which  evalu- 
ates  if  EXT  is  equal  to  1  :  in  the  negative  case  (which 
indicates  that  there  is  no  enablement  for  supplemen- 
tary  fuel  injection)  the  programme  leads  to  a  block 
212  which  puts  the  condition  DJE  equal  to  zero,  and 
then  leads  to  block  202,  whilst  in  the  positive  case  it 
leads  to  a  block  213  which  calculates  the  difference 
between  the  current  pressure  in  the  induction  mani- 
fold,  detected  by  the  block  208,  and  the  value,  stiil 
in  correspondence  with  the  signal  S100,  which  has 
been  memorised  in  the  register  123  relative  to  the 
cylinder  which  is  now  in  the  induction  stroke,  this 
difference,  indicated  CORi  is  equal  to  MAPM  minus 
TABMAPi.  The  block  213  leads  to  a  block  214  which 
tests  if  this  value  CORi  is  greater  than  a  threshold 
value  DMEX:  in  the  negative  case  this  leads  to  the 
block  212,  whilst  in  the  positive  case  it  leads  to  a 
block  215  which  calculates  the  value  DJE  which  de- 
fines  the  supplementary  fuel  injection  time.  This  val- 
ue  DJE  is  equal  to  the  value  KAPPAi  memorised  in 
the  memory  124  and  relative  to  the  cylinder  which  is 
now  in  stroke  6  (halfway  through  the  induction 
stroke)  multiplied  by  the  value  CORi  determined  by 
the  block  213,  to  which  is  added  a  value  CORVAT 
which  is  a  function  of  the  voltage  of  the  battery  115. 
The  block  215  then  leads  to  a  block  217  which  con- 
trols  the  supplementary  fuel  injection  by  means  of 
the  electronic  injector  116  relative  to  that  cylinder 
for  the  time  DJE  calculated  by  the  block  215  in  the 
cylinder  in  stroke  6.  The  block  217  leads  then  to  a 
block  218  which  puts  DJE  equal  to  zero  and  then  re- 
turns  to  block  202. 

As  well  as  the  operation  determined  by  the  detec- 
tion  of  the  variations  in  pressure  in  the  induction 
manifold  107  described  with  reference  to  Figure  2, 
the  rapid  fuel  mixture  strength  correction  system  of 
the  present  invention  has  a  further  mode  of  opera- 
tion  in  dependence  on  the  detection  of  the  quantity 
of  air  provided  to  the  induction  manifold  107  through 
detection  of  the  variation  in  the  angular  position  of 
the  butterfly  valve  112  or  the  variation  in  the  quanti- 
ty  of  air  introduced  through  the  supplementary 
valve  114  which  will  now  be  analysed  in  detail  with 
reference  to  Figures  3a  and  3b.  The  operating  pro- 
gramme  of  Figure  3  is  performed  at  each  signal  S10 
and  leads  to  a  block  250  which,  in  dependence  on 
the  value  of  the  cooling  water  of  the  engine  101  de- 
tected  by  the  sensor  110  controls  the  choice  of  the 



EP  0  230  638  B1 10 

duct  of  the  value  K  Q  detected  by  the  block  282  and 
a  transformation  coefficient  KDUMP,  and  then 
from  the  block  285  leads  to  the  block  257. 

A  detail  of  the  operating  sequence  of  the  correc- 
5  tion  system  according  to  the  present  invention  will 

now  be  described  with  reference  to  Figure  4,  in 
-  which  the  line  d  represents  a  step-like  increase  in 

the  angular  position  of  the  butterfly  valve  112  start- 
ing  from  the  idling  position  so  there  is  a  correspond- 

10  ing  progressive  increase  in  the  pressure  (MAPM) 
in  the  induction  manifold  107,  indicated  by  the  line  e. 
Starting,  for  example,  from  the  signal  S10  corre- 
sponding  to  the  point  0  of  Figure  4e  there  is  the 
commencement  of  the  ZERO  calculation  programme 

15  (row  4f)  and  from  block  201  (Figure  2)  the  pro- 
gramme  leads  to  block  202  which,  not  detecting  any 
cylinder  in  the  established  injection  phase,  sends  to 
the  block  203  which  proceeds  to  calculate  the  injec- 
tion  time  DJO  and  the  associated  coefficient  KAP- 

20  PAL  At  the  next  signal  S100  (in  the  hypothesis  of 
Figure  4  before  the  end  of  the  calculation  of  DJO)  it 
leads  from  the  block  201  to  the  block  208  which  de- 
tects  the  value  of  the  pressure  in  the  manifold  107 
and  memorises  it  by  means  of  the  block  209  in  the 

25  memory  register  cell  123  associated  with  the  injec- 
tion  time  DJO  still  in  the  calcuation  phase.  It  then 
passes  to  the  block  210  and,  supposing  that  the  con- 
dition  EXT  is  equal  to  1  ,  to  the  block  213  which  calcu- 
lates  the  value  CORi  which,  since  there  is  not  a 

30  pressure  transient,  is  equal  to  zero.  From  the  block 
214  it  therefore  leads  to  the  block  212  which  puts  the 
supplementary  fuel  injection  time  equal  to  zero  and 
then  leads  to  the  block  202  which  detects  if  the  cyl- 
inder  1  is  in  the  established  injection  phase  (stroke 

35  4)  from  which  it  leads  to  block  204  which  evaluates 
on  the  basis  of  the  normal  injection  time  for  the  cylin- 
der  1  if  this  time  is  certainly  less  than  the  achieve- 
ment  of  stroke  6  (half  induction)  for  the  cylinder  1  it- 
self,  and,  in  this  case  the  positive  condition  being 

40  verified,  since  the  duration  of  the  injection  time  is  in- 
dicated  in  broken  lines  in  Figure  4g,  it  leads  to  block 
205  which  with  the  condition  EXT  equal  to  1  enables 
a  possible  supplementary  injection  of  fuel  to  the  cyl- 
inder  1  itself.  It  then  leads  to  block  206  which  con- 

45  trols  injection  of  the  fuel  for  this  time  calculated  in  a 
stroke  not  present  in  Figure  4,  indicated  in  broken 
outline,  and  then  goes  to  block  203  for  the  continua- 
tion  of  the  calculation  programme  for  the  normal  in- 
jection  time  DJO. 

50  At  the  next  signal  S1  0  it  goes  from  the  block  201  to 
the  block  202  and  from  this  to  block  203  for  per- 
formance  of  the  calculation  programme  of  the  injec- 
tion  time  DJ1  .  At  the  next  signal  S100  (point  3  of  Fig- 
ure  4e)  it  goes  to  block  208  and  then  to  block  209 

55  which  memorises  the  pressure  value  read  by  the 
sensor  106  in  the  register  123  associated  with  the 
time  DJ1,  and  then  from  the  block  210  goes  to  block 
213  which  in  this  case  also  calculates  the  correction 
value  CORi  for  the  cylinder  1  equal  to  zero,  the 

60  pressure  still  being  unchanged,  so  that  from  block 
214  it  goes  to  block  212  and  then  to  block  202  which 
detects  that  cylinder  3  is  established  in  the  injection 
phase.  The  next  block  204  with  the  block  205  ena- 
bles  a  possible  supplementary  injection  of  fuel  into 

65  cylinder  3  (in  the  subsequent  induction  phase)  and 

ed  by  the  programme  and  the  additional  time  (DJA) 
calculated  by  the  block  263.  From  the  block  265  it 
then  leads  to  a  block  266  for  continuation  of  the  cal- 
culation  programme  in  the  microprocessor  121.  If  the 
negative  condition  is  detected  by  the  block  264  it 
leads  to  a  block  268  which  puts  the  condition 
DMAPC  equal  to  zero  and  then  to  a  block  269  which 
consequently  puts  the  additional  injection  time 
(DJA)  also  equal  to  zero,  and  then  leads  on  to  a 
block  270  which  puts  the  parameter  i  equal  to  4  and 
then  to  the  block  265.  If  the  negative  condition  is  de- 
tected  by  the  block  255  (Figure  3a)  it  leads  to  a 
block  272  which  checks  if  the  value  of  the  parame- 
ter  DAMPC  is  equal  to  zero:  in  the  positive  case  it 
leads  to  the  block  269  for  cancellation  of  the  addi- 
tional  injection  time,  whilst  in  the  negative  case  it 
leads  to  a  block  274  (Figure  3b)  which  decrements 
the  parameter  i  by  one  unit,  putting  i  equal  to  i  minus 
1  .  From  the  block  274  it  leads  to,  a  block  275  which 
evaluates  if  the  parameter  i  is  equal  to  zero,  and  in 
the  negative  case  leads  to  the  block  263,  whilst  in 
the  positive  case  it  leads  to  a  block  276  which  dec- 
rements  the  value  of  the  parameter  DMAPC  by  the 
value  KDER  established  by  the  block  250,  thus 
putting  DMAPC  equal  to  DMAPC  minus  KDER.  The 
block  276  leads  to  a  block  277  which  establishes  the 
value  of  the  parameter  i  equal  to  4  and  then  leads  to 
the  block  263.  The  programme  arrives  at  the  same 
block  274  in  the  case  of  a  negative  condition  detect- 
ed  by  the  block  257  (Figure  3a). 

In  the  case  of  a  negative  condition  detected  by 
the  block  253,  that  is,  in  the  case  that  the  angular 
position  of  the  butterfly  valve  112  is  constant  or  de- 
creasing,  it  leads  to  a  block  280  which  evaluates  if 
the  position  of  the  butterfly  valve  112  (FARFI)  is  the 
minimum  value  (FARSM)  in  the  negative  case  that  is 
to  say,  in  conditions  of  a  constant  angular  position 
of  the  butterfly  valve  112  greater  than  the  minimum, 
or  decreasing  to  values  greater  than  the  minimum,  it 
leads  to  the  block  272,  whilst  in  the  positive  condi- 
tion,  that  is  if  the  butterfly  valve  112  is  at  the  mini- 
mum,  it  leads  to  a  block  281  which  evaluates  if  the 
butterfly  valve  112  was  also  in  the  minimum  position 
in  the  preceding  cycle,  for  which  it  evaluates  if 
FAROLD  is  equal  to  FARSM.  In  the  negative  case, 
in  which  there  has  been  a  reduction  in  the  angular 
position  of  the  butterfly  valve  1  12  to  the  minimum  val- 
ue  from  the  preceding  cycle  to  the  current  cycle,  it 
leads  to  a  block  268  for  cancellation  of  the  addition- 
al  fuel  injection,  whilst  in  the  case  of  the  positive 
condition,  that  is  to  say,  maintenance  of  the  minimum 
position  for  a  certain  time,  it  leads  to  a  block  282 
which  evaluates  a  variation  in  the  rate  of  flow  of  air 
through  the  valve  114  as  a  difference  between  the 
current  value  of  the  parameter  DUTYT  and  the  val- 
ue  (DUTYTO)  calculated  in  the  preceeding  cycle, 
and  this  difference  is  put  equal  to  K  Q  which  is  then 
compared  in  a  subsequent  block  283  with  a  thresh- 
old  value  Qi.  If  the  value  detected  by  the  block  282 
is  less  than  this  threshold  value  Qi  no  correction  on 
the  additional  injection  time  is  effected  and  the  pro- 
gramme  then  leads  on  to  block  272,  whilst  in  the 
case  of  a  positive  condition  detected  by  the  block 
283  it  leads  to  a  block  285  which  calculates  the  va- 
lue  of  the  correction  parameter  DMAPCI  as  a  pro- 
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zero  so  that  the  block  214  leads  on  to  block  212 
which  puts  the  supplementary  injection  time  equal  to 
zero.  On  the  other  hand,  if  the  normal  injection  time 
is  rather  long,  so  as  to  terminate  almost  half  way 

5  through  the  induction  stroke,  the  block  204  detects 
the  negative  condition  so  that  the  block  207,  with 

_  the  condition  EXT  equals  0,  does  not  enable  the  sup- 
plementary  fuel  injection  and  at  the  subsequent  sig- 
nal  S1  the  programme  transfers  from  block  210  to 

10  block  212. 
The  intervention  of  the  additional  correction 

strategy,  as  a  function  of  the  detection  of  the  varia- 
tion  in  the  angular  position  of  the  butterfly  valve 
112,  is  described  in  detail  with  reference  to  Figures 

15  3a  and  3b.  At  the  instants  zero  and  2  of  Figure  4e  in 
which  the  butterfly  valve  112  is  maintained  in  the 
idling  position,  from  block  253  the  programme  pass- 
es  to  block.  280  and  from  this  to  block  281  and  282 
which  supposes  that  no  variation  in  the  rate  of  flow 

20  of  additional  air  through  the  supplementary  valve 
114  is  detected.  From  block  283  it  then  passes  to 
block  272  which  detects  the  condition  DMAPC 
equal  to  zero,  and  from  this  leads  on  to  block  269 
which  puts  the  duration  of  the  additional  injection 

25  time  DJA  equal  to  zero  so  that  the  block  265  does 
not  alter  the  calculated  value  of  the  normal  injection 
time  DJi.  At  the  next  signal  S10  (instant  4-)  the  bloc 
k  252  detects  an  increased  value  of  FARFI  so  that 
from  block  253  it  leads  to  blocks  254  and  255  which, 

30  supposing  that  the  increment  threshold  value  DFS 
is  exceeded,  passes  to  block  256  for  the  calculation 
of  the  value  DMAPCI.  From  block  256  it  leads  to 
block  257  and  then  to  the  blocks  258  and  260,  and 
through  the  block  262  leads  to  block  263  which  cal- 

35  culates  the  value  DJA  equal  to  the  additional  injec- 
tion  time.  Supposing  that  the  starting  phase  of  the 
engine  has  passed,  from  block  264  it  leads  to  block 
265  which  at  the  normal  injection  time  (DJ2)  relating 
to  programme  two  in  operation  at  instant  4,  adds  the 

40  additional  time  DJA  calculated  by  this  block  263,  as 
is  visible  in  Figure  4g,  for  the  cylinder  2.  Supposing 
that  the  butterfly  valve  112  remains  constantly  open 
at  this  increased  opening  value,  at  each  signal  S10 
the  programme  leads  from  the  block  253  to  the  block 

45  280  and  then  to  the  block  272  which  detects  the  neg- 
ative  condition  so  that,  through  the  block  274,  there 
is  a  progressive  reduction  in  the  parameter  i  at 
each  engine  stroke.  Since  i  has  been  established 
equal  to  4  by  the  block  262,  for  three  successive 

50  strokes  the  block  275  leads  to  the  block  263  and 
then  to  blocks  264  and  265  for  the  addition  of  the  in- 
jection  time  DJA  in  the  manner  already  described 
and  is  illustrated  in  Figure  4g  for  the  successive 
cylinders  1,3  and  4.  At  the  next  signal  S10  (fifth  rep- 

55  etition  of  the  programme)  it  leads  from  block  275  to 
block  276  which  decrements  the  value  of  the  magni- 
tude  DMAPC  of  the  quantity  KDER  so  that  there  is 
a  reduction  in  the  value  of  the  additional  injection 
time  DJA  calculated  by  the  block  263  and  which  in 

60  the  block  265  is  added  to  the  normal  injection  time 
DJ6  for  the  total  time  of  injection  to  the  cylinder  2. 
This  new  value  DMAPC  and  therefore  DJA  also  re- 
main  constant  for  four  strokes,  and  then  decrement 
again  by  the  quantity  KDER  as  already  described. 

65  The  operation  of  this  additional  correction  strate- 

then  goes  on  to  block  206  which  controls  the  normal 
injection  for  the  time  DJO  in  the  cylinder  3,  likewise 
memorising  the  value  of  KAPPAi  relative  to  time 
DJO  and  the  pressure  value  read  on  the  signal  S100 
(instant  1  of  Figure  4a)  in  memory  cells  relative  to 
cylinder'  3  in  which  injection  has  just  been  taking 
place.  At  the  next  signal  S10  which  determines  initia- 
tion  of  the  calculation  programme  2,  it  goes  from  the 
block  201  to  the  block  202  and  then  to  block  203  and 
then  at  the  following  signal  S100  it  goes  from  block 
201  to  block  208  which  detects  an  increased  value  in 
the  absolute  pressure  in  the  induction  manifold  107 
(instant  5  of  Figure  4e)  and  this  new  value  is  memo- 
rised  by  the  block  209  in  the  register  cell  123  associ- 
ated  with  the  calculation  time  DJ2.  The  block  210  de- 
tects  the  condition  EX2  equal  to  1  for  the  cylinder  3 
now  in  phase  6  (half  way  through  induction)  previ- 
ously  determined  by  the  blocks  204  and  205  in  that 
the  injection  time  DJO  injected  in  that  cylinder  was 
sufficiently  limited  and  therefore  lead  to  block  213 
which  calculates  the  value  COR0  equal  to  the  differ- 
ence  between  the  value  MAPN  at  this  instant  5  and 
that  memorised  in  the  cell  TABMAP  3,  read  at  in- 
stant  1  (Figure  4e)  corresponding  to  the  consecu- 
tive  signal  S100  after  signal  S10  which  has  started 
the  programme  for  calculation  of  DJO.  Supposing 
this  value  COR0  to  be  greater  than  the  threshold 
value  DMEX,  from  the  block  214  it  goes  to  block  215 
which  calculates  the  duration  of  this  supplementary 
fuel  injection  equal  to  DJE  as  a  product  of  the  coef- 
ficient  KAPPAi  memorised  in  the  calculation  of  the 
ZERO  programme  for  the  cylinder  3,  for  this  value 
CORO  and  to  which  is  added  the  corrective  coeffi- 
cient  CORBAT.  From  the  block  215  it  goes  to  the 
block  216  which  detects  the  stroke  6  for  the  cylinder 
3  and  then  the  block  217  controls  opening  of  the  in- 
jector  116  relating  to  this  cylinder  3  for  the  calculat- 
ed  supplementary  injection  time  DJE.  From  the  block 
217  it  then  goes  to  the  block  218  which  zeros  this 
supplementary  injection  time,  and  then  to  the  block 
202  which  detects  the  cylinder  4  in  the  established 
injection  phase  4,  for  which  the  duration  of  the  nor- 
mal  injection  time  DJ1  is  controlled  through  block 
206.  In  this  case  too,  the  blocks  204  and  205  enable 
a  possible  supplementary  injection  of  fuel  in  the  sub- 
sequent  induction  phase  for  the  cylinder  4  and  mem- 
orise  in  cells  related  to  the  cylinder  4  the  associat- 
ed  values  of  KAPPAi  and  pressure  at  S100  (instant 
3  of  Figure  4e).  Proceeding  in  a  manner  similar  to 
that  described,  for  the  subsequent  sequence  of  sig- 
nals  S10  and  S100,  as  is  visible  in  Figure  4g,  one 
has  that  at  instant  7  for  Figure  4e  the  magnitude  of 
correction  COR1  is  calculated  as  the  difference  be- 
tween  the  pressure  signals  at  the  instants  7  and  3 
which  give  rise  to  the  supplementary  injection  time 
DJE  for  the  cylinder  4;  similarly  at  instant  9  the 
pressure  difference  with  respect  to  instant  5  gives 
rise  to  the  correction  magnitude  COR2  for  the  sup- 
plementary  injection  time  DJE  at  stroke  6  for  cylin- 
der  2,  and  at  instant  1  1  the  pressure  difference  with 
respect  to  instant  7,  equal  to  the  value  COR3,  gives 
rise  to  the  supplementary  injection  time  DJE  at 
stroke  6  for  cylinder  1.  Subsequently,  at  instant  13, 
since  there  is  no  longer  a  pressure  difference  with 
respect  to  instant  9,  the  block  213  detects  the  value 
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from  block  253  it  goes  to  block  254  and  then  to 
block  255  which  detects  the  negative  condition  so 
that  it  goes  to  block  272  which  detects  in  turn  the  ze- 
roing  condition  of  the  magnitude  DMAPC,  so  that  it 

5  leads  to  block  269  which  maintains  the  value  of  the 
additional  injection  time  at  zero.  On  the  other  hand, 
if,  .for  example,  at  instant  6,  in  which  the  butterfly 
valve  112  is  in  the  idling  position,  by  means  of  the 
idling  regulation  system  described  in  the  first  speci- 

10  fied  Patent  application  by  the  same  applicant,  there 
is  controlled  an  introduction  of  supplementary  air 
through  the  valve  114  in  a  sufficiently  high  quantity, 
from  block  253  it  goes  to  block  280  and  then  to  block 
281  which  detecting  the  positive  condition  of  mainte- 

15  nance  of  the  idling  position  moves  on  to  block  282 
which  detects  this  additional  increase  in  flow  rate 
through  the  valve  114  and  then  leads  on  to  block  283 
which  detects  that  this  flow  rate  exceeds  the  thresh- 
old  value  aQi  so  that  it  goes  on  to  block  285  which 

20  calculates  the  value  DMAPCI  indicated  in  broken 
outline  in  Figure  5b;  the  successive  performance  of 
the  programme  through  the  blocks  257  and  so  on  is 
similar  to  what  has  already  been  described  herein- 
above,  with  the  subsequent  decrementing  of  the 

25  magnitude  DMAPC  every  four  engine  strokes. 
The  advantages  obtained  with  the  rapid  correc- 

tion  system  of  the  fuel  mixture  strength  supplied  to  a 
heat  engine  having  an  electronic  injection  system,  in 
particular  a  sequential  and  phased  system,  are  evi- 

30  dent  from  what  has  been  described,  since  through 
the  main  correction  strategy  which  detects  the  pres- 
sure  in  the  induction  manifold  107  during  the  induc- 
tion  stroke  and  its  variation  with  respect  to  the  de- 
tection  for  the  calculation  of  the  injection  time  ai- 

35  ready  effected  relative  to  this  cylinder,  it  is 
possible  to  effect  a  correction  with  a  possible  sup- 
plementary  injection  of  fuel  in  that  induction  stroke 
immediately  following  the  variation  in  the  quantity  of 
air  inducted  to  the  engine,  generally  due  to  the  vari- 

40  ation  in  the  angular  position  of  the  butterfly  valve 
112.  The  additional  strategy  of  increasing  the  normal 
injection  time  by  a  progressively  decremented  value 
as  a  function  of  the  speed  of  rotation  of  the  engine 
(number  of  engine  strokes)  is  rather  useful  for  im- 

45  proving  the  precision  of  correction. 

Claims 

1.  A  system  for  the  rapid  correction  of  the  fuel 
50  mixture  strength  supplied  to  a  heat  engine  (1  01  )  hav- 

ing  an  electronic  injection  system,  including  means 
(102)  for  detecting  at  each  induction  stroke  of  a  re- 
spective  cylinder  of  the  said  engine  (101)  differenc- 
es  (CORi)  in  the  value  of  the  pressure  in  the  induc- 

55  tion  manifold  (107)  with  respect  to  the  pressure  val- 
ue  existing  at  the  moment  of  the  detection  for 
calculation  of  the  normal  injection  time  (DJi)  relating 
to  the  said  cylinder,  and  in  dependence  on  the  value 
of  the  said  difference  determining  whether  or  not  to 

60  enable  a  supplementary  injection  (DJE)  of  fuel, 
characterized  in  that  the  said  pressure  difference 
(CORi)  used  for  deciding  whether  a  supplementary 
injection  should  be  performed  is  the  difference  be- 
tween  the  measured  pressure  used  for  calculating  a 

65  basic  injection  amount  and  the  pressure  measured 

gy  in  dependence  on  the  position  of  the  butterfly 
valve  112  is  further  illustrated  in  a  more  complete 
manner  for  the  different  possible  situations  in  Fig- 
ure  5,  in  which,  in  Figure  a  there  are  indicated  vari- 
ous  successive  butterfly  positions,  whilst  in  Figure 
b  there  is  indicated  the  temporal  progression  of  the 
corresponding  quantity  DMAPC.  In  the  section 
from  zero  to  1  in  which  the  butterfly  1  12  is  in  the  idling 
position  FARSM,  the  value  DMAPC  also  remains 
at  zero;  then,  at  the  instant  1,  with  the  increase  in 
the  position  of  the  butterfly  valve  112  greater  than 
the  threshold  value  DFS,  the  control  strategy  goes 
from  block  253  (Figure  3a)  through  blocks  254  and 
255  to  arrive  at  block  256  which  calculates  the  val- 
ue  DMAPC1.  From  block  257  it  goes  to  block  258 
and  then  to  block  260  which  through  block  262  goes 
on  to  block  263  for  the  calculation  of  the  additional 
injection  time  DJA  in  the  manner  already  described. 
As  is  illustrated  in  Figure  5b,  with  reference  to  what 
has  already  been  described  hereinabove,  the  value 
of  the  magnitude  DMAPC  reduces  by  the  quantity 
KDER  every  four  engine  strokes  until  it  arrives  at 
the  instant  2  in  which  there  is  a  new  increase  (5a)  in 
the  angular  position  of  the  butterfly  valve  112.  From 
block  253  it  therefore  goes  to  block  254  and  then  to 
block  255  which  detects  the  passing  of  the  increas- 
ing  threshold  so  that  the  block  256  calculates  a  new 
value  DMAPC2.  Since  the  block  257  detects  that 
this  new  value  DMAPC2  is  greater  than  the  current 
value  DMAPC  (Figure  5b,  instant  2)  from  block  257 
it  goes  to  block  258  and  then  to  block  260  and 
through  block  262  causes  with  block  263  a  new  cal- 
culation  of  the  additional  injection  time  DJA  starting 
from  this  new  value  DMAPC2,  with  the  subsequent 
decrease  in  the  value  KDER  every  four  engine 
strokes  as  already  described  hereinabove.  At  in- 
stant  3  in  which  there  is  a  new  increase  in  the  angu- 
lar  position  of  the  butterfly  valve  112  (Figure  5a) 
from  block  253  it  goes  again  to  blocks  254,  255  and 
256  which  calculate  the  value  DMAPC3.  Since  in 
this  case  (Figure  5b)  the  block  257  detects  that  the 
value  DMAPC3  is  less  t  han  the  current  value 
DMAPC,  the  performance  of  the  calculation  in 
progress  is  not  altered  and  therefore  from  block 
257  it  goes  to  blocks  274  and  275  which,  every  four 
strokes,  through  the  block  276  cause  the  value 
DMAPC  to  be  reduced  by  the  quantity  KDER.  A  re- 
duction  in  the  angular  position  of  the  butterfly  valve 
1  1  2  at  instant  4  (Figure  5a)  causes  the  strategy  to 
pass  from  block  253  to  block  280  and  then  to  block 
272,  which  detecting  a  reduction  in  the  value 
DMAPC  does  not  alter  the  performance  of  the  cal- 
culation  in  progress  so  that  it  returns  to  the  blocks 
274  and  275  with  the  continuation  of  the  progres- 
sive  decrementing  of  the  magnitude  DMAPC  until 
the  instant  5  in  which  the  butterfly  valve  1  12  is  re- 
leased  at  the  idling  position  (FARSM).  In  this  condi- 
tion,  from  block  253  it  goes  to  block  280  and  then  to 
block  281  which,  in  the  case  of  the  first  detection  of 
the  achievement  of  the  idling  condition,  passes  to 
block  268  which  cancels  the  value  of  the  quantity 
DMAPC  so  that  the  value  of  the  additional  injection 
time  DJA  is  nullified.  If  at  instant  7  (Figure  5a)  there 
is  an  increase  in  the  angular  position  of  the  butter- 
fly  valve  112  less  than  the  threshold  value  DFS, 
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said  means  (255)  detecting  an  increase  greater  than 
a  predetermined  threshold  value  (DFS)  to  determine 
whether  or  not  to  enable  the  calculation  of  the  initial 
value  of  the  said  additional  time  (DJA). 

5  1  1  .  A  system  according  to  claim  10,  characterised 
by  the  fact  that  the  said  means  (280,  281,  282,  283) 
for  detecting  the  said  increase  in  quantity  of  air  fur- 
ther  detects  an  increase  greater  than  a  predeter- 
mined  value  in  the  quantity  of  air  inducted  by  means 

10  of  a  supplementary  valve  (114)  disposed  in  parallel 
with  the  butterfly  valve  (112)  controlled  by  the  accel- 
erator  pedal  (113). 

12.  A  system  according  to  claims  10  or  1  1  ,  charac- 
terised  by  the  fact  that  the  said  means  include 

15  means  (257)  for  enabling  the  calculation  of  a  new  ini- 
tial  value  of  the  said  additional  time  (DJA)  in  depend- 
ence  on  whether  or  not  the  current  value 
(DMAPC),  progressively  decremented  by  a  quanti- 
ty  proportional  to  the  said  additional  time,  exceeds 

20  the  said  threshold  or  not  following  the  said  increase 
in  the  quantity  of  air. 

13.  A  system  according  to  any  of  claims  from  10  to 
12,  characterised  by  the  fact  that  it  includes  means 
(280,  281,  268,  269)  for  cancelling  the  said  addition- 

25  al  time  (DJA)  in  the  event  that  the  said  butterfly 
valve  (112)  returns  to  the  idling  position  (FARSM). 

14.  A  system  according  to  any  of  claims  from  9  to 
13,  characterised  by  the  fact  that  the  said  initial  cal- 
culated  value  (DMAPCI)  and  the  current  progres- 

30  sive  values  (DMAPC)  of  a  quantity  proportional  to 
the  said  additional  time  are  decremented  each  time 
after  a  plurality  of  strokes  of  the  said  engine  (1  01  ). 

15.  A  system  according  to  claim  14,  characterised 
by  the  fact  that  the  said  plurality  of  strokes  is  equal 

35  to  four. 
16.  A  system  according  to  any  of  claims  from  9  to 

15,  characterised  by  the  fact  that  it  includes  means 
(264)  for  disabling  the  application  of  the  said  addi- 
tional  injection  time  (DJA)  if  the  said  engine  (101)  has 

40  not  yet  passed  an  initial  starting  condition. 
17.  A  system  according  to  any  preceding  claim, 

characterised  by  the  fact  that  the  said  means  (102) 
include  a  microprocessor  (121)  for  control  of  the 
said  electronic  injection  system. 

45 
Patentanspruche 

1.  System  fur  die  rasche  Korrektur  der  Starke 
des  Kraftstoffgemisches,  mit  dem  eine  Warmekraft- 

50  maschine  (101)  mit  einem  elektronischen  Einspritzsy- 
stem  versorgt  wird,  enthaltend  Mittel  (102),  urn  bei 
jedem  Ansaughub  eines  jeweiligen  Zylinders  der 
Maschine  (101)  Differenzen  (CORi)  im  Wert  des 
Drucks  in  der  Ansaugleitung  (107)  in  bezug  auf  den 

55  Druckwert  nachzuweisen,  welcher  in  dem  Moment 
herrscht,  in  welchem  er  zur  Berechnung  der  norma- 
len  Einspritzzeit  (DJi)  fur  den  jeweiligen  Zylinder 
nachgewiesen  wird,  urn  in  Abhangigkeit  des  Wertes 
der  genannten  Differenz  zu  bestimmen,  ob  eine  Zu- 

60  satzeinspritzung  (DJE)  von  Kraftstoff  freigegeben 
wird  Oder  nicht,  dadurch  gekennzeichnet,  daB  die 
Druckdifferenz  (CORi),  welche  zur  Entscheidung 
verwendet  wird,  ob  eine  Zusatzeinspritzung  erfol- 
gen  soil,  die  Differenz  ist  zwischen  dem  gemesse- 

65  nen  und  zur  Berechnung  einer  Basis-Einspritzmen- 

during  the  induction  stroke  in  which  said  basic  injec- 
tion  amount  is  sucked  into  a  cylinder. 

2.  A  system  according  to  claim  1,  characterised 
by  the  fact  that  the  said  means  include  means  (213) 
for  comparing  the  pressure  value  (MAPM)  in  the  in- 
duction  manifold  (107)  at  about  half  way  through  the 
said  induction  stroke  with  a  substantially  corre- 
sponding  pressure  value,  that  is  to  say  about  half 
way  through  an  engine  stroke  which  follows  the  mo- 
ment  of  detection  for  calculation  of  the  said  injec- 
tion  time  (DJi). 

3.  A  system  according  to  claim  1  or  claim  2  charac- 
terised  by  the  fact  that  the  said  means  include 
means  (214)  for  enabling  the  said  supplementary  in- 
jection  (DJE)  in  dependence  on  whether  or  not  a 
threshold  value  (DMEX)  for  the  said  difference 
(CORi),  between  the  pressure  values  is  being  ex- 
ceeded. 

4.  A  system  according  to  any  preceding  claim, 
characterised  by  the  fact  that  it  includes  means 
(215)  for  calculating  the  duration  of  the  said  supple- 
mentary  fuel  injection  (DJE)  as  a  function  of  the 
said  difference  (CORi)  between  the  said  pressure 
values. 

5.  A  system  according  to  claim  4,  characterised 
by  the  fact  that  the  said  means  (215)  calculate  the 
duration  of  the  said  supplementary  injection  (DJE) 
as  a  function  of  the  ratio  (KAPPAi)  between  the  cal- 
culated  injection  time  (DJi)  and  the  pressure  value 
(MAPM)  detected  for  the  calculation  of  the  said  in- 
jection  time  (DJi). 

6.  A  system  according  to  claim  4  or  claim  5,  char- 
acterised  by  the  fact  that  the  said  means  (215)  cal- 
culate  the  duration  of  the  said  supplementary  injec- 
tion  (DJE)  also  as  a  function  of  a  parameter 
(CORBAT)  dependent  on  the  value  of  a  supply  bat- 
tery  voltage  (115)  for  the  injectors  (116)  of  the  said 
system. 

7.  A  system  according  to  any  preceding  claim, 
characterised  by  the  fact  that  the  said  supplementa- 
ry  injection  (DJE)  of  fuel  is  effected  at  about  half 
way  through  the  induction  phase  for  the  associated 
cylinder. 

8.  A  system  according  to  any  preceding  claim, 
characterised  by  the  fact  that  it  includes  means 
(204)  for  determining  if  the  normal  calculated  fuel  in- 
jection  (DJi)  has  terminated  with  at  least  a  margin  of 
time  established  before  reaching  the  said  half  way 
point  in  the  induction  stroke  for  the  associated  cyl- 
inder,  to  determine  whether  or  not  to  enable  the  pos- 
sible  supplementary  fuel  injection  (DJE). 

9.  A  system  according  to  any  preceding  claim, 
characterised  by  the  fact  that  it  includes  means 
(102)  for  detecting  increases  in  the  quantity  of  air  in- 
ducted  to  the  said  induction  manifold  (107)  and  con- 
sequently  to  correct  the  said  normal  injection  time 
(DJi)  with  an  additional  time  (DJA)  the  said  additional 
time  (DJA)  being  progressively  decremented  by  an 
initial  calculated  value  (DMAPCI),  in  dependence 
on  the  speed  of  rotation  of  the  said  engine. 

10.  A  system  according  to  claim  9,  characterised 
by  the  fact  that  the  said  means  (253)  for  detecting 
the  said  increase  in  the  quantity  of  air,  detects  a 
variation  in  the  angular  position  of  a  butterfly  valve 
(112)  controlled  by  the  accelerator  pedal  (113),  the 
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nahme  der  Luftmenge  eine  Anderung  der  Winkelpo- 
sition  einer  durch  das  Gaspedal  (113)  gesteuerten 
Drosselklappe  (112)  nachweisen,  wobei  die  Mittel 
(255)  einen  Zuwachs  nachweisen,  welcher  groBer 

5  ist  als  ein  vorbestimmter  Schwellenwert  (DFS),  urn 
zu  bestimmen,  ob  die  Berechnung  des  Anfangs- 
werts  der  Zusatzzeit  (DJA)  ermoglicht  wird  oder 
nicht. 

11.  System  nach  Anspruch  10,  dadurch  gekenn- 
10  zeichnet,  daB  die  Mittel  (280,  281,  282,  283)  zum 

Nachweis  der  Zunahme  der  Luftmenge  ferner  eine 
Zunahme  nachweisen,  weiche  groBer  ist  ais  ein  vor- 
bestimmter  Wert  der  Luftmenge,  die  mitteis  eines 
Zusatzventils  (114)  eingefuhrt  wird,  weiches  parallel 

15  zu  der  vom  Gaspedal  (113)  gesteuerten  Drosselklap- 
pe  (112)  angeordnet  ist. 

1  2.  System  nach  Anspruch  1  0  oder  1  1  ,  dadurch  ge- 
kennzeichnet,  daB  die  genannten  Mittel  Mittel  (257) 
enthalten,  urn  die  Berechnung  eines  neuen  Anfangs- 

20  werts  der  Zusatzzeit  (DJA)  abhangig  davon  zu  er- 
moglichen,  ob  der  gegenwartige  Wert  (DMAPC), 
fortschreitend  um  eine  der  Zusatzzeit  proportionate 
GroBe  abnehmend,  infolge  der  Zunahme  der  Luft- 
menge  die  Schwelle  erreicht  oder  nicht. 

25  13.  System  nach  einem  der  Anspruche  10  bis  12, 
dadurch  gekennzeichnet,  daB  es  Mittel  (280,  281, 
268,  269)  enthalt,  um  die  Zusatzzeit  (DJA)  fur  den 
Fall  aufzuheben,  daB  das  Gaspedal  (112)  zu  der 
Leerlaufstellung  (FARSM)  zuruckkehrt. 

30  14.  System  nach  einem  der  Anspruche  9  bis  13, 
dadurch  gekennzeichnet,  daB  der  anfanglich  be- 
rechnete  Wert  (DMAPCI)  und  die  laufend  fort- 
schreitenden  Werte  (DMAPC)  von  einer  der  Zu- 
satzzeit  proportionalen  GroBe  jedesmai  nach  einer 

35  Mehrzahl  von  Huben  der  Maschine  (101)  vermin- 
dert  werden. 

15.  System  nach  Anspruch  14,  dadurch  gekenn- 
zeichnet,  daB  die  Mehrzahl  von  Huben  gleich  vier 
ist. 

40  16.  System  nach  einem  der  Anspruche  9  bis  15, 
dadurch  gekennzeichnet,  daB  es  Mittel  (264)  ent- 
halt,  um  die  Anwendung  der  zusatzlichen  Einspritz- 
zeit  (DJA)  unwirksam  zu  machen,  wenn  die  Maschi- 
ne  (101)  eine  anfangliche  Startbedingung  noch  nicht 

45  erreicht  hat. 
17.  System  nach  einem  der  vorhergehenden  An- 

spruche,  dadurch  gekennzeichnet,  daB  die  Mittel 
(102)  einen  Mikroprozessor  (121)  zur  Steuerung  des 
elektronischen  Einspritzsystems  enthalten. 

50 
Revendications 

1  .  Systeme  de  correction  rapide  de  la  richesse  du 
melange  combustible  fourni  a  un  moteur  thermique 

55  (101)  possedant  un  systeme  d'injection  electronique, 
comprenant  des  moyens  (102)  destines  a  detecter  k 
chaque  temps  d'admission  d'un  cylindre  respectif 
dudit  moteur  (101),  des  differences  (CORi)  que  la  va- 
leur  de  la  pression  du  coilecteur  d'admission  (107) 

60  presente  par  rapport  a  la  valeur  de  la  pression  qui 
existe  au  moment  de  la  detection  qui  a  servi  pour  le 
calcui  du  temps  d'injection  normal  (DJi)  relatif  audit 
cylindre  et,  en  fonction  de  la  valeur  de  ladite  diffe- 
rence,  determine  s'il  valide  ou  ne  valide  pas  une  in- 

65  jection  (DJE)  de  carburant  supplemental,  caracte- 

ge  verwendeten  Druck  und  dem  wahrend  des  An- 
saughubs  gemessenen  Druck,  wahrend  dessen  die 
Basis-Einspritzmenge  in  einen  Zyiinder  gesaugt 
wird. 

2.  System  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  daB  die  genannten  Mittel  Mittel  (213)  ent- 
halten  zum  Vergleich  des  Druckwertes  (MAPM)  in 
der  Ansaugleitung  (107)  auf  etwa  halbem  Weg  wah- 
rend  des  Ansaughubs  mit  einem  im  wesentlichen  ent- 
sprechenden  Druckwert,  d.h.  auf  halbem  Weg  wah- 
rend  eines  Maschinenhubs,  welcher  dem  Moment 
des  Nachweises  fur  die  Berechnung  der  Einspritz- 
zeit  (DJi)  folgt. 

3.  System  nach  Anspruch  1  oder  2,  dadurch  ge- 
kennzeichnet,  daB  die  genannten  Mittel  Mittel  (214) 
enthalten,  um  die  Zusatzeinspritzung  (DJE)  freizu- 
geben,  abhangig  davon,  ob  ein  Schwellwert 
(DMEX)  fur  die  Differenz  (CORi)  zwischen  den 
Druckwerten  uberschritten  wird  oder  nicht. 

4.  System  nach  einem  der  vorhergehenden  An- 
spruche,  dadurch  gekennzeichnet,  daB  es  Mittel 
(215)  aufweist  zur  Berechnung  der  Dauer  der  Zu- 
satzeinspritzung  (DJE)  als  einer  Funktion  der  Dif- 
ferenz  (CORi)  zwischen  den  genannten  Druckwer- 
ten. 

5.  System  nach  Anspruch  4,  dadurch  gekenn- 
zeichnet,  daB  die  Mittel  (215)  die  Dauer  der  Zusatz- 
einspritzung  (DJE)  berechnen  als  Funktion  des 
Verhaltnisses  (KAPPAi)  zwischen  der  berechneten 
Einspritzzeit  (DJi)  und  dem  Druckwert  (MAPM), 
welcher  zur  Berechnung  der  Einspritzzeit  (DJi) 
nachgewiesen  wird. 

6.  System  nach  Anspruch  4  oder  5,  dadurch  ge- 
kennzeichnet,  daB  die  Mittel  (215)  die  Dauer  der  Zu- 
satzeinspritzung  (DJE)  auch  als  Funktion  eines  Pa- 
rameters  (CORBAT)  berechnen,  welcher  von  dem 
Wert  einer  Batterieversorgungsspannung  (115)  fur 
die  Einspritzer  (116)  des  Systems  abhangt. 

7.  System  nach  einem  der  vorhergehenden  An- 
spruche,  dadurch  gekennzeichnet,  daB  die  Zusatz- 
einspritzung  (DJE)  von  Kraftstoff  auf  etwa  halbem 
Weg  wahrend  der  Ansaugphase  des  zugeordneten 
Zyiinders  bewirkt  wird. 

8.  System  nach  einem  der  vorhergehenden  An- 
spruche,  dadurch  gekennzeichnet,  daB  es  Mittel 
(204)  zur  Bestimmung  aufweist,  ob  die  normal  be- 
rechnete  Kraftstoffeinspritzung  (DJi)  zumindest  mit 
einer  Zeitspanne  geendet  hat,  weiche  vor  dem  Er- 
reichen  des  Punktes  auf  halbem  Weg  des  An- 
saughubs  fur  den  zugeordneten  Zyiinder  festge- 
setzt  ist,  um  zu  entscheiden,  ob  die  mogliche  Kraft- 
stoff-Zusatzeinspritzung  (DJE)  freigegeben  wird 
oder  nicht. 

9.  System  nach  einem  der  vorhergehenden  An- 
spruche,  dadurch  gekennzeichnet,  daB  es  Mittel 
(102)  aufweist,  um  Mengenzunahmen  der  in  die  An- 
saugleitung  (107)  eingefuhrten  Luft  nachzuweisen 
und  folglich  die  normale  Injektionszeit  (DJi)  um  eine 
Zusatzzeit  (DJA)  zu  korrigieren,  wobei  die  Zusatz- 
zeit  (DJA)  fortschreitend  um  einen  anfanglich  be- 
rechneten  Wert  (DMAPCI)  vermindert  wird,  in  Ab- 
hangigkeit  von  der  Drehgeschwindigkeit  der  Ma- 
schine. 

10.  System  nach  Anspruch  9,  dadurch  gekenn- 
zeichnet,  daB  die  Mittel  (253)  zum  Nachweis  der  Zu- 

10 
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calcuiee  initiale  (DMAPCI)  en  fonction  de  la  vitesse 
de  rotation  dudit  moteur. 

10.  Systeme  selon  la  revendication  9,  caracterise 
par  le  fait  que  lesdits  moyens  (253)  destines  a  de- 

5  teeter  ledit  accroissement  de  la  quantite  d'air  de- 
tectent  en  variation  de  la  position  angulaire  d'un  pa- 
pillon  (112)  command^  par  la  pedale  d'accSlerateur 
(113),  lesdits  moyens  (255)  detectant  un  accroisse- 
ment  superieur  a  une  valeur  de  seuil  predeterminee 

10  (DFS)  pour  determiner  si  Ton  valide  ou  ne  valide 
pas  le  calcul  de  la  valeur  initiale  dudit  temps  addi- 
tionnel  (DJA). 

11.  Systeme  selon  la  revendication  10,  caracterise 
par  le  fait  que  lesdits  moyens  (280,  281  ,  282,  283) 

15  destines  a  deiecter  ledit  accroissement  de  la  quanti- 
ty  d'air  detectent  en  outre  un  accroissement  supe- 
rieur  a  une  valeur  pred&erminee  de  la  quantite  d'air 
admise  au  moyen  d'une  valve  supplementaire  (114) 
disposee  en  parallele  avec  le  papillon  (112)  comman- 

20  de  par  la  pedale  d'accelerateur  (113). 
12.  Systeme  selon  la  revendication  10  ou  1  1  ,  carac- 

terise  par  le  fait  que  lesdits  moyens  comprennent 
des  moyens  (257)  pour  valider  le  calcul  d'une  nou- 
velle  valeur  initiale  dudit  temps  additionnei  (DJA) 

25  selon  que  la  valeur  actuelle  (DMAPC),  progressi- 
vement  decremented  d'une  quantite  proportionnelle 
audit  temps  additionnei,  excede  ou  n'excede  pas  le- 
dit  seuil,  a  la  suite  dudit  accroissement  de  la  quanti- 
te  d'air. 

30  13.  Systeme  selon  Tune  quelconque  des  revendi- 
cations  10  a  12,  caracterise  par  le  fait  qu'il  comprend 
des  moyens  (280,  281,  268,  269)  pour  annuler  iedit 
temps  additionnei  (DJA)  dans  le  cas  ou  ledit  papillon 
(112)  revient  a  la  position  de  ralenti  (FARSM). 

35  14.  Systeme  selon  I'une  quelconque  des  revendi- 
cations  9  a  13,  caracterise  en  ce  que  ladite  vaieur 
calcuiee  initiale  (DMAPCI)  et  les  valeurs  actuelles 
progressives  (DMAPC)  d'une  grandeur  qui  est  pro- 
portionnelle  audit  temps  additionnei  sont  decremen- 

40  t§es  apres  chaque  passage  d'un  nombre  determine 
de  temps  dudit  moteur  (101). 

15.  Systeme  selon  la  revendication  14,  caracteri- 
se  par  le  fait  que  ledit  nombre  de  temps  est  egal  a 
quatre. 

45  16.  Systeme  selon  I'une  quelconque  des  revendi- 
cations  9  a  15,  caracterise  par  le  fait  qu'il  comprend 
des  moyens  (264)  pour  inhiber  I'application  dudit 
temps  d'injection  additionnei  (DJA)  si  ledit  moteur 
(101)  n'a  pas  encore  franchi  une  condition  initiale  de 

50  demarrage. 
17.  Systeme  selon  I'une  quelconque  des  revendi- 

cations  precedentes  caracterise  par  le  fait  que  les- 
dits  moyens  (102)  comprennent  un  microprocesseur 
(121)  pour  commander  ledit  systeme  d'injection  elec- 

55  tronique. 

rise  par  le  fait  que  ladite  difference  de  pression 
(CORi)  utiiisee  pour  decider  si  une  injection  supple- 
mentaire  doit  etre  executee  est  la  difference  entre 
la  pression  mesuree  utiiisee  pour  calculer  une  quan- 
tite  d'injection  de  base  et  la  pression  mesuree  pen- 
dant  le  temps  d'admission  dans  lequel  ladite  quantite 
d'injection  de  base  est  aspirSe  dans  un  cylindre. 

2.  Systeme  selon  la  revendication  1,  caracterise 
par  le  fait  que  lesdits  moyens  comprennent  des 
moyens  (213)  destines  a  comparer  la  valeur 
(MAPM)  de  la  pression  regnant  dans  le  collecteur 
d'admission  (107)  a  peu  pres  a  la  moitie  dudit  temps 
d'admission  a  une  valeur  de  pression  sensiblement 
correspondante,  e'est-a-dire  qui  rdgne  a  peu  pres 
a  la  moitie  d'un  temps  du  moteur  qui  suit  ie  moment  de 
la  detection  qui  sert  au  calcul  dudit  temps  d'injection 
(DJi).  • 

3.  Systeme  selon  la  revendication  1  ou  la  revendi- 
cation  2,  caracterise  par  le  fait  que  lesdits  moyens 
comprennent  des  moyens  (214)  destines  a  valider  la- 
dite  injection  supplementaire  (DJE)  selon  qu'on  de- 
passe  ou  qu'on  ne  depasse  pas  une  vaieur  de  seuil 
(DMEX)  pour  ladite  difference  (CORi)  entre  les  va- 
leurs  de  la  pression. 

4.  Systeme  selon  I'une  quelconque  des  revendi- 
cations  precedentes,  caracterise  par  le  fait  qu'il 
comprend  des  moyens  (215)  destines  a  calculer  ia 
duree  de  ladite  injection  de  carburant  suppiementai- 
re  (DJE)  en  fonction  de  ladite  difference  (CORi) 
existant  entre  lesdites  valeurs  de  la  pression. 

5.  Systeme  selon  la  revendication  4,  caracterise 
par  le  fait  que  lesdits  moyens  (215)  caiculent  la  du- 
ree  de  ladite  injection  supplementaire  (DJE)  en  fonc- 
tion  du  rapport  (KAPPAi)  entre  le  temps  d'injection 
calculi  (DJi)  et  la  valeur  de  pression  (MAPM)  de- 
tectee  pour  le  calcul  dudit  temps  d'injection  (DJi). 

6.  Systeme  selon  la  revendication  4  ou  la  reven- 
dication  5,  caracterise  par  le  fait  que  lesdits 
moyens  (215)  caiculent  la  duree  de  ladite  injection 
supplementaire  (DJE)  egaiement  en  fonction  d'un 
parametre  (CORBAT)  qui  depend  de  la  valeur  de  ia 
tension  de  I'accumulateur  (115)  qui  aiimente  les  injec- 
teurs  (116)  dudit  systeme. 

7.  Systeme  selon  I'une  quelconque  des  revendi- 
cations  precedentes,  caracterise  par  le  fait  que  la- 
dite  injection  de  carburant  supplementaire  (DJE)  est 
executee  a  peu  pres  a  la  moitie  du  temps  d'admission 
du  cyiindre  correspondant. 

8.  Systeme  selon  I'une  quelconque  des  revendi- 
cations  precedentes,  caracterise  par  le  fait  qu'il 
comprend  des  moyens  (204)  destines  a  determiner 
si  I'injection  normale  de  carburant  caiculee  (DJi) 
s'est  terminee  avec  au  moins  une  marge  de  temps 
etablie  avant  qu'on  n'atteigne  ledit  point  milieu  du 
temps  d'admission  pour  le  cylindre  correspondant, 
pour  determiner  si  I'on  doit  ou  ne  doit  pas  valider  I'in- 
jection  de  carburant  supplementaire  possible  (DJE). 

9.  Systeme  selon  I'une  quelconque  des  revendi- 
cations  precedentes,  caracterise  par  le  fait  qu'il 
comprend  des  moyens  (102)  pour  detecter  des  ac- 
croissements  de  ia  quantite  d'air  induite  dans  ledit 
collecteur  d'admission  (107)  et  pour  corriger  ensuite 
ledit  temps  d'injection  normal  (DJi)  avec  un  temps 
additionnei  (DJA),  ledit  temps  additionnei  (DJA) 
etant  progressivement  decremente  d'une  valeur 

60 
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