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Description 

This  invention  relates  to  fuel  injector  body  as- 
semblies  of  the  type  comprising  an  injector  and  an  air 
flow  meter  located  upstream  of  the  throttle  valve. 

In  the  recent  years  attention  has  been  directed  to 
fuel  injector  body  assemblies  comprising  a  fuel  injec- 
tor  located  upstream  of  the  throttle  valve  for  supply- 
ing  pressurized  fuel  to  an  engine  in  accordance  with 
the  amount  of  air  intake  and  the  operating  conditions 
of  the  engine. 

One  type  of  fuel  injector  body  assembly  known  in 
the  art  is  disclosed  in  GB-A-2082252  (corresponding 
to  DE-A-3  032  067). 

In  the  fuel  injector  body  assembly  described  in 
the  document  referred  to  hereinabove,  air  intake 
measuring  means  comprising  an  air  bypass  passage- 
way  having  a  hot  wire  air  flow  meter  arranged  therein 
are  provided  as  an  entity  separate  from  the  main  air 
conduit  in  which  an  injector  is  mounted.  The  air  con- 
duit  consists  of  an  air  chamber  part,  a  venturi  cham- 
ber  and  a  throttle  chamber  part  which  are  fixedly  con- 
nected  to  each  other.  The  air  intake  measuring  means 
which  is  a  separate  entity  is  connected  to  the  air  con- 
duit  from  outside. 

Some  disadvantages  are  associated  with  the  fuel 
injector  body  assembly  of  the  aforesaid  prior  art  con- 
struction.  The  main  disadvantages  are: 

(1)  Since  the  air  intake  measuring  means  are  lo- 
cated  outside  the  air  conduit,  the  air  intake  meas- 
uring  means  would  be  damaged  when  foreign 
matters  of  a  large  mass  would  impinge  thereon, 
and 
(2)  the  longerthe  bypass  passageway,  the  higher 
is  the  measurement  accuracy  of  the  hot-wire  air 
flow  meter  (if  the  length  of  the  bypass  passage- 
way  is  short,  pulsations  of  the  air  intake  would  not 
be  damped  in  the  bypass  passageway  and  would 
be  sensed  by  the  hot-wire  air  flow  meter,  so  that 
the  accuracy  of  the  measurement  of  the  air  intake 
could  be  improved  by  increasing  the  length  of  the 
bypass  passageway).  However,  if  the  length  of 
the  bypass  air  passageway  would  be  increased, 
also  the  overall  length  of  the  fuel  injector  body 
assembly  and  consequently  the  size  thereof 
would  be  increased,  thereby  raising  problems  in 
designing  the  engine  space  layout. 
Another  fuel  injector  body  assembly  is  disclosed 

in  US-A-4  264  961  which  comprises  an  air  conduit 
comprising  a  venturi  and  a  throttle  chamber,  and  an 
air  bypass  passageway  formed  in  the  body  of  the  ven- 
turi  chamber.  The  air  bypass  passageway  having  an 
L-shaped  cross-sectional  form  begins  in  the  wide 
portions  of  the  venturi  chamber  and  ends  in  the  nar- 
rowest  area  thereof,  the  length  of  it  therefore  being 
relatively  short.  Therefore,  the  air  intake  is  not  free 
from  pulsations.  Furthermore,  a  cover  is  provided 
above  the  venturi  chamber  so  as  to  prevent  dust  and 

other  foreign  matterf  rom  entering  the  air  bypass  pas- 
sageway. 

DE-A-3  019  544  describes  a  fuel  injector  body  as- 
sembly  with  an  air  conduit  in  which  a  fuel  injector  is 

5  centrically  arranged  and  which  comprises  an  air 
chamber  in  which  an  air  cleaner  is  provided,  a  venturi 
chamber  and  a  throttle  valve  chamber,  whereby  the 
air  conduit  is  designed  as  one  single  piece.  The  air  by- 
pass  passageway  begins  upstream  the  narrowest 

10  section  of  the  venturi  chamber  and  ends  near  this 
section  in  the  air  conduit.  It  comprises  two  portions, 
a  first  portion  which  is  approximately  parallel  to  the 
axis  of  the  venturi  chamberand  a  second,  end  portion 
perpendicular  thereto.  The  length  of  the  air  bypass 

15  passageway  therefore  is  rather  short  which  brings  up 
the  risk  of  pulsations. 

In  DE-A-3  032  066  a  fuel  injection  body  assembly 
is  disclosed  comprising  an  air  conduit  consisting  of  an 
air  chamber,  a  venturi  chamber  and  a  throttle  cham- 

20  ber,  and  an  injector  being  mounted  in  the  vicinity  of 
the  center  of  the  air  conduit.  In  this  construction  the 
air  inlet  conduit  is  made  of  different  separate  mem- 
bers.  The  airflow  meter  is  arranged  directly  in  the  air 
stream,  and  no  air  bypass  passageway  is  provided. 

25  From  the  DE-A-30  44  152  an  air  flow  rate  meter 
device  for  measuring  the  intake  air  of  an  internal  com- 
bustion  engine  is  known.  In  a  passageway  by-passing 
the  venturi  portion  of  the  manifold  a  hot  wire  element 
is  disposed.  The  inletand  the  outlet  opening  of  the  by- 

30  pass  passageway  are  formed  as  a  small  annular  slot 
directed  in  the  circumferential  direction  and  disposed 
at  the  upper  and  lower  end  of  the  venturi  portion,  re- 
spectively.  This  slotted  openings  expand  into  a  nar- 
row  continuous  annular  space  defined  by  the  conical 

35  outer  surface  at  the  upper  edge  of  the  venturi  portion, 
wherein  lugs  at  a  sleeve  fill  this  annular  space  and 
divide  that  space  into  several  short  portions.  For  this 
reason  the  air  does  not  flow  sufficiently  uniformly  in 
the  portion  of  the  bypass  passageway  comprising  the 

40  hot  wire  element. 
It  is  the  object  of  this  invention  to  provide  a  fuel 

injector  body  assembly  of  compact  size  and  high  pre- 
cision  which  allows  measurement  of  the  air  intake 
without  the  risk  of  pulsations  and  damages  due  to  im- 

45  pinging  foreign  matters. 
The  above  object  is  achieved  according  to  claim 

1.  Advantageous  embodiments  of  the  invention  are 
defined  in  the  dependent  claims. 

The  solution  in  accordance  with  the  invention  is 
so  based  on  the  principle  of  increasing  the  length  of  the 

air  bypass  passageway,  while  keeping  it  mounted  in- 
side  the  fuel  injector  body  assembly.  This  is  per- 
formed  by  forming  a  part  of  the  air  bypass  passage- 
way  as  a  ring  segment  shaped  portion  provided  at  the 

55  joint  interface  of  the  air  chamber  part  and  the  venturi 
chamber  part.  Thereby  the  height  of  the  fuel  injector 
body  can  remain  unchanged.  Since  the  ring  shaped 
portion  of  the  passageway  is  disposed  at  the  inter- 
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face  of  the  air  chamber  part  and  of  the  venturi  cham- 
ber  part,  it  can  be  made  by  providing  grooves  at  the 
joint  surfaces  thereof,  forming  an  air  bypass  passa- 
geway  after  connection  of  these  parts.  This  con- 
struction  is  simple  in  comparison  with  usual  fuel  in- 
jector  body  assemblies  where  complicated  drilling 
techniques  are  to  be  applied,  and  allows  using  a  die 
casting  method  for  producing  the  fuel  injector  body 
assembly  in  accordance  with  the  invention.  In  the  fol- 
lowing,  the  invention  will  be  described  with  reference 
to  preferred  embodiments  and  the  drawings. 

Fig.  1  is  a  plan  view  of  the  fuel  injector  body  as- 
sembly  according  to  one  embodiment  of  the  in- 
vention; 
Fig.  2  is  a  sectional  view  along  the  line  ll-ll  in  Fig. 
1; 
Fig.  3  is  a  plan  view  of  a  fuel  injector  body  assem- 
bly  according  to  a  second  embodiment  of  the  in- 
vention; 
Fig.  4  is  a  sectional  view  along  the  line  IV-IV  in 
Fig.  3; 
Fig.  5  is  a  plan  view  of  the  fuel  injector  body  as- 
sembly  according  to  a  third  embodiment  of  the  in- 
vention; 
Fig.  6  is  a  sectional  view  along  the  line  VI-VI  in 
Fig.  5; 
Fig.  7  is  a  plan  view  of  the  fuel  injector  body  as- 
sembly  according  to  a  fourth  embodiment  of  the 
invention; 
Fig.  8  is  a  sectional  view  along  the  line  VIM-VIM 
in  Fig.  7; 
Fig.  9  is  a  schematic  diagram  showing  the  de- 
pendence  of  the  output  of  a  hotwire  airflow  meter 
on  the  air  intake,  and 
Fig.  10  is  a  sectional  view  of  the  fuel  injector  body 
assembly  according  to  a  fifth  embodiment  of  the 
invention. 
Figs.  1  and  2  show  a  first  embodiment  of  the  fuel 

injector  body  assembly  according  to  the  invention.  As 
shown,  a  throttle  valve  1  is  mounted  in  a  throttle 
chamber  part  forming  a  throttle  chamber  2,  which 
constitutes,  together  with  an  air  chamber  part  form- 
ing  an  air  chamber  4  and  a  venturi  chamber  part  form- 
ing  a  venturi  chamber  5,  an  air  conduit  12.  The  air 
chamber  part  is  connected  with  its  upper  end  to  an  air 
cleaner  3.  The  air  conduit  12  is  accordingly  composed 
of  three  members  which  are  fixedly  connected.  The 
lower  end  of  the  air  chamber  part  is  connected  to  the 
venturi  chamber  part  through  a  gasket  h  for  avoiding 
air  leaks,  while  the  venturi  chamber  part  is  connected 
with  its  upper  end  to  the  air  chamber  part  and  with  its 
lower  end  to  the  throttle  chamber  part,  with  an  insu- 
lator  l2  being  arranged  between  these  parts  for  avoid- 
ing  heat  transfer.  The  venturi  chamber  part  has  a  ven- 
turi  structure  6  provided  on  its  inner  peripheral  sur- 
face  which  is  open  in  a  bell  shaped  form  at  the  upper 
portion  which  is  joined  to  the  air  chamber  part  to  re- 
duce  thereby  the  diameter  of  the  air  conduit  12. 

A  fuel  injector  7  is  supported  by  an  injector  sup- 
port  8  located  in  a  central  portion  of  the  air  conduit 
12  and  comprises  a  lower  injector  support  9  secured 

5  to  the  wall  of  the  venturi  chamber  5  and  an  upper  in- 
jector  support  10  secured  to  the  wall  of  the  air  cham- 
ber  4.  The  lower  injector  support  9  is  open  at  its  up- 
stream  end  for  receiving  the  fuel  injector  7  so  that  its 
nozzle  is  directed  against  the  throttle  valve  1.  The  up- 

10  per  injector  support  1  0  is  open  at  its  downstream  end 
and  connected  to  the  open  upstream  end  of  the  lower 
injector  support  9  so  as  to  support  the  injector  7  is 
hermetically  sealed  condition  in  the  injector  support 
8.  The  upper  and  lowerinjectorsupports9and  10  are 

15  secured  to  the  walls  of  the  venturi  chamber  5  and  the 
air  chamber  4  through  upper  support  arms  11  A  and 
lower  support  arms  11B,  respectively.  Thus  the  air 
condu  it  1  2  provides  a  circular  air  channel  1  2A  t  hrough 
which  air  is  supplied  to  the  throttle  valve  1  .  The  lower 

20  injector  support  9  has  a  conical  forward  end  portion 
to  obtain  good  mixing  of  airwith  fuel  injected  through 
the  nozzle  of  the  fuel  injector  7. 

The  joint  interface  between  the  air  chamber  part 
and  the  venturi  chamber  part  has  a  groove  formed 

25  therein  to  provide  an  air  bypass  passageway  1  3  to  al- 
low  a  portion  of  the  air  intake  to  flow  in  a  bypass 
stream.  As  can  be  clearly  seen  in  Fig.  1  ,  the  air  by- 
pass  passageway  1  3  is  in  the  form  of  an  arc  and  con- 
centric  with  the  air  channel  12A,  i.e.  following  the  in- 

30  ner  peripheral  wall  of  the  air  conduit  12.  The  air  by- 
pass  passageway  13  has  an  inlet  opening  14  provid- 
ed  in  the  air  chamber  4  and  an  outlet  opening  15  in 
the  venturi  structure  6  of  the  venturi  chamber  5.  The 
inlet  opening  14  opens  peripherally  at  the  inner  per- 

35  ipheral  surface  of  the  wall  of  the  air  chamber  4.  Thus 
the  inlet  opening  14  is  open  in  the  form  of  an  arc 
which  is  concentric  with  the  air  channel  12A.  A  hot 
wire  airflow  meter  16  is  mounted  in  the  vicinity  of  the 
outlet  opening  15  in  the  air  bypass  passageway  13. 

40  More  specifically,  the  hot  wire  airflow  meter  16  is  lo- 
cated  inwardly  of  the  outlet-opening  15  of  the  air  by- 
pass  passageway  13  so  that  it  will  be  cooled  by  air 
flowing  in  the  air  bypass  stream  through  the  air  by- 
pass  passageway  13.  The  hot  wire  air  flow  meter  16 

45  is  electrically  connected  to  an  air  flow  rate  measuring 
circuit  1  7  mounted  on  an  outer  surface  of  the  venturi 
chamber  part. 

The  wall  of  the  throttle  chamber  2  in  which  the 
throttle  valve  1  is-  provided  with  an  annular  groove  18 

so  which  is  connected  for  circulating  cooling  water  of  the 
engine  so  as  to  heat  the  throttle  chamber  2  and  the 
throttle  valve  1.  Thus  the  fuel  air  mixture  flowing  at 
the  outer  periphery  of  the  throttle  valve  1  can  be  heat- 
ed,  whereby  the  atomization  of  the  fuel  is  improved 

55  and  icing  of  the  outer  periphery  of  the  throttle  valve 
under  high  humidity  conditions  is  prevented. 

In  the  fuel  injector  body  assembly  according  to 
the  invention,  air  drawn  by  suction  into  the  engine 
flows  through  the  air  channel  12A.  Aportion  of  the  air 
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intake  is  introduced  into  the  air  bypass  passageway 
13  formed  at  the  joint  interface  between  the  air  cham- 
ber  part  and  the  venturi  chamber  part  by  virtue  of  the 
pressure  difference  existing  between  the  inlet  open- 
ing  14  and  the  outlet  opening  15  of  the  air  bypass  pas- 
sageway  13,  so  that  the  amount  of  air  intake  is  meas- 
ured  by  the  hot  wire  air  flow  meter  16  while  the  hot 
wire  itself  is  cooled.  The  fuel  is  pressurized  by  a  fuel 
pump  (not  shown)  and  fed  through  a  fuel  pipe  19  lo- 
cated  in  the  lower  support  arms  11  B  into  the  fuel  in- 
jector  7  where  it  is  injected  in  a  controlled  manner  by 
means  of  the  period  of  time  and  the  number  of  times 
the  injector  valve  is  opened. 

The  air-fuel  ratio  of  the  air  fuel  mixture  supplied 
to  the  engine  is  controlled  by  processing  information, 
such  as  the  amount  of  air  intake,  the  opening  degree 
of  the  throttle  valve,  the  pressure  of  the  air  intake,  the 
engine  speed,  the  atmospheric  pressure,  the  ambient 
temperature,  the  engine  temperature,  etc.,  by  means 
of  a  microcomputer  and  deciding  the  amount  of  fuel 
injected  through  the  fuel  injector  7  and  the  corre- 
sponding  injection  timing. 

The  fuel  injector  body  assembly  in  conformity 
with  the  invention  offers  the  following  advantages. 
The  arrangement  of  the  air  intake  measuring  means 
comprising  the  air  bypass  passageway  1  3  and  the  hot 
wire  airflow  meter  16  inside  the  fuel  injector  body  as- 
sembly  allows  to  increase  the  length  of  the  air  bypass 
passageway  13  without  the  risk  of  having  the  air 
measuring  means  damaged  by  foreign  matters  im- 
pinging  thereon  and  without  increasing  the  length  of 
the  fuel  injector  body  assembly  which  would  other- 
wise  be  necessary  because  of  the  arcuate  form  of  the 
air  bypass  passageway  13.  This  is  conducive  to  in- 
creased  precision  of  the  air  intake  measurement  and 
allows  a  compact  construction  of  the  fuel  injector 
body  assembly.  The  composition  of  the  upper  portion 
of  the  air  conduit  12  of  the  air  chamber  part  and  the 
venturi  chamber  part  makes  it  possible  to  mount  the 
fuel  injector  7  and  to  form  the  air  bypass  passageway 
13  at  the  same  time,  which  improves  the  productivity. 

Figs.  3  and  4  shows  a  second  embodiment  which 
is  distinct  from  the  first  embodi  ment  in  that  the  air  by- 
pass  passageway  13  has  an  inlet  opening  20  of  the 
dynamic  pressure  type.  More  specifically,  the  inlet 
opening  20  of  the  air  bypass  passageway  13  opens 
toward  the  upstream  side  of  the  air  channel  whereby 
a  portion  of  the  air  intake  is  directly  introduced  into 
the  air  bypass  passageway  13. 

In  this  construction,  air  in  turbulent  flow  tending 
to  develop  at  the  upper  end  of  the  venturi  structure 
6  is  prevented  from  being  introduced  into  the  air  by- 
pass  passageway  13.  Thereby  variations  in  the  out- 
put  of  the  hotwire  air  flow  meter  with  regard  to  the  air 
intake  caused  by  introduction  of  air  in  turbulent  flow 
can  be  avoided,  and  accordingly,  there  is  no  need  for 
an  additional  correction  circuit  for  the  control  circuit 
of  the  hot  wire  flow  meter  16.  Besides  of  the  simpli- 

fication  of  the  control  circuit  this  construction  allows 
a  relatively  stable  measurement  of  the  air  intake. 

A  third  embodiment  will  be  described  with  refer- 
5  ence  to  Figs.  5  and  6  in  which  parts  similar  to  those 

shown  in  Figs.  1  to  4  are  designated  by  the  same  ref- 
erence  numerals  and  signs.  In  Figs.  5  and  6,  the  inlet 
opening  21  for  introducing  a  portion  of  the  air  intake 
into  the  air  bypass  passageway  13  is  provided  in  the 

10  side  wall  of  the  upper  injector  support  1  0.  To  this  end, 
an  inlet  portion  22  of  the  air  bypass  passageway  13 
is  formed  in  the  upper  support  arms  11Aof  the  upper 
injector  support  10  which  is  in  communication  with  an 
inner  space  of  the  injector  support  8;  By  this  arrange- 

rs  ment,  a  portion  of  the  air  intake  is  led  through  the  inlet 
opening  21  in  the  side  wall  of  the  upper  injector  sup- 
port  10  into  the  air  bypass  passageway  13  through 
the  inner  space  of  the  injector  support  8  and  the  inlet 
portion  22  of  the  upper  support  arm  11  A.  The  inlet 

20  opening  21  is  of  course  disposed  upstream  the  outlet 
opening  15. 

In  the  embodiment  of  the  fuel  injector  body  as- 
sembly  of  the  aforesaid  construction,  the  air  intake  is 
led  through  the  air  conduit  12  to  the  throttle  valve  1. 

25  A  portion  of  the  air  intake  is  introduced  into  the  air  by- 
pass  passageway  13  by  virtue  of  the  pressure  differ- 
ence  between  the  inlet  opening  21  and  the  outlet 
opening  15  thereof.  After  being  measured  at  the  hot 
wire  air  flow  meter  16,  the  portion  of  the  air  intake 

30  flowing  through  the  air  bypass  passageway  13  joins 
the  air  stream  flowing  through  the  air  conduit  at  the 
outlet  opening  15.  In  this  embodiment,  a  turbulent 
flow  B  of  air  develops  at  the  upper  end  of  the  venturi 
structure  6  at  which  the  inner  diameter  of  the  air  con- 

35  duit  shows  a  sudden  change.  However,  since  the  inlet 
opening  21  is  provided  in  the  side  wall  of  the  injector 
support  8  located  in  a  central  portion  of  the  air  con- 
duit,  the  turbulent  flow  B  of  air  exerts  almost  no  influ- 
ence  on  the  inlet  opening  21  of  the  air  bypass  passa- 

40  geway  1  3. 
Afourth  embodiment  is  shown  in  Figs.  7  and  8  in 

which  the  inner  space  of  the  injector  support  8  is 
merely  shaped  to  contain  the  fuel  injector  7,  and  the 
inlet  portion  22  of  the  air  bypass  passageway  13  is 

45  formed  in  the  head  portion  of  the  upper  injector  sup- 
port  10  while  an  inlet  opening  23  is  formed  in  the  side 
wall  of  the  head  portion.  Thus  the  fourth  embodiment 
is  distinct  from  the  other  embodiments  in  that  the  in- 
let  opening  23  directly  opens  in  the  side  wall,  and  not 

so  through  the  inner  space  of  the  injector  support  8.  The 
embodiment  shown  in  Figs.  7  and  8  operates  in  the 
same  manner  and  achieves  the  same  results  as  the 
embodiments  shown  in  Figs.  1  to  6. 

When  the  air  cleaner  is  directly  mounted  on  the 
55  air  chamber  part  in  the  third  and  fourth  embodi- 

ments,  a  problem  might  occur  with  regard  to  the  pos- 
ition  of  the  inlet  of  the  air  cleaner  and  the  inlet  open- 
ings  21,  23  of  the  air  bypass  passageway  13.  More 
specifically,  the  output  voltage  Voutof  the  hotwire  air 
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flow  meter  16  changes  in  dependence  of  the  amount 
of  air  intake  GA  as  shown  in  Fig.  9  depending  on  the 
relative  direction  of  the  inlet  of  the  air  cleaner  and  the 
inlet  openings  21,  23  of  the  air  bypass  passageway 
13.  For  example,  when  the  inlet  opening  of  the  air 
cleaner  is  disposed  in  the  same  direction  as  the  inlet 
openings  21  ,  23  of  the  air  bypass  passageway  1  3,  the 
amount  of  air  flowing  through  the  air  bypass  passa- 
geway  13  increases  as  shown  by  the  dashed  curve 
in  Fig.  9  due  to  the  influence  of  the  dynamic  pressure 
applied  to  the  inlet  openings  21,  23,  and  the  output 
Vout  increases.  However,  when  the  inlet  openings  21  , 
23  of  the  air  bypass  passageway  1  3  are  turned  by  45 
or  90  degrees  with  respect  to  the  inlet  opening  of  the 
air  cleaner,  the  amount  of  air  flowing  through  the  air 
bypass  passageway  13  decreases,  and  the  output 
Vout  also  decreases  as  shown  by  the  solid  curve  of  the 
dash-and-dot  curve  of  Fig.  9.  Since  the  pulse  dura- 
tion  of  fuel  injection  bythefuel  injector  7  may  vary  de- 
pending  on  the  amount  of  air  intake  GA,  it  is  necessary 
to  increase  the  precision  of  the  air  intake  calculation 
and  to  thereby  increase  the  precision  of  the  control  of 
fuel  consumption  by  avoiding  development  of  varia- 
tions  in  the  output  voltage  Voutof  the  hotwire  airflow 
meter  16  is  dependence  of  the  amount  of  the  air  in- 
take  GA  as  shown  in  Fig.  9. 

To  cope  with  this  situation,  a  shield  wall  is  provid- 
ed  in  a  fifth  embodiment  of  the  invention  shown  in  a 
sectional  view  of  Fig.  10,  to  render  the  inlet  openings 
21,  23  of  the  air  bypass  passageway  13  impervious 
to  the  influences  exerted  by  the  dynamic  pressure  of 
air  drawn  through  the  air  cleaner.  As  shown,  a  ring 
shaped  shield  wall  25  is  provided  which  surrounds 
the  outer  periphery  of  the  upper  part  of  the  upper  in- 
jector  support  10  at  which  the  inlet  opening  24  of  the 
air  bypass  passageway  13  is  formed.  The  shield  wall 
25  is  juxtaposed  against  the  inlet  opening  24  with  a 
predetermined  spacing  therebetween  and  surrounds 
the  peripheral  surface  as  a  whole  including  the  inlet 
opening  24.  The  shield  wall  25  extends  unitarily  from 
the  upper  injector  support  10,  and  is  provided  with  re- 
spect  to  the  inlet  26  of  the  air  cleaner  mounted  on  the 
air  chamber  part  in  such  a  manner  that  it  is  in  face- 
to-face  relation  to  the  inlet  opening  24. 

In  the  construction  of  the  fifth  embodiment  air  in- 
troduced  through  the  inlet  26  of  the  air  cleaner  is  led 
in  a  circular  way  from  the  opening  of  the  ring  shaped 
shield  wall  25  at  its  upper  end  to  the  inlet  opening  24 
of  the  air  bypass  passageway  13.  By  this  arrange- 
ment,  dynamic  pressure  is  prevented  from  exerting 
influence  on  the  hot  wire  air  flow  meter  16  in  the  air 
bypass  passageway  13.  This  eliminates  differences 
which  might  otherwise  exist  between  the  calculated 
amount  of  air  intake  based  on  the  output  of  the  hot 
wire  airflow  meter  1  6  and  the  real  amount  of  air  intake 
due  to  dynamic  pressure.  As  a  result,  the  fuel  injec- 
tion  can  be  controlled  with  higher  accuracy  to  achieve 
the  desired  air-fuel  ratio  under  all  engine  operation 

conditions. 

5  Claims 

1  .  A  fuel  injector  body  assembly  comprising 
(a)  an  air  conduit  (12)  consisting  of  the  follow- 
ing  separate  parts: 

10  -  an  air  chamber  part  (4)  forming  an  air 
chamber  and  being  connectable  with  its 
upper  end  to  an  air  cleaner  (3), 

-  a  venturi  chamber  part  (5)  forming  a 
venturi  chamber  and  being  fixedly  con- 

15  nected  with  its  upper  end  to  the  lower 
end  of  the  air  chamber  part  (4)  and 

-  a  throttle  chamber  part  (2)  forming  a 
throttle  chamber,  housing  a  throttle 
valve  (1)  and  being  fixedly  connected  to 

20  the  lower  end  of  the  venturi  chamber 
part  (5), 

(b)  a  fuel  injector  (7)  supported  in  the  vicinity 
of  the  center  of  the  air  conduit  (12)  upstream 
of  the  throttle  valve  (1)  by  support  arms  (11  A, 

25  11B) 
(c)  an  air  bypass  passageway  (13)  its  inlet 
opening  (14,  20,  21,  23,  24)  being  provided  at 
the  upstream  side  of  the  venturi  chamber  (5) 
and  its  outlet  opening  (15)  being  provided  in 

30  the  venturi  chamber  (5),  and  comprising  an 
enclosed  ring  segment  shaped  portion 
formed  at  the  joint  interface  of  the  air  cham- 
ber  part  and  the  venturi  chamber  part  and  be- 
ing  connected  at  its  one  end  to  said  inlet  open- 

35  ing  and  at  its  other  end  to  a  portion  of  said  air 
bypass  passageway  (13)  in  which  an  airflow 
meter  (16)  is  located  in  the  vicinity  of  the  out- 
let  opening  (15). 

40  2.  A  fuel  injector  body  assembly  according  to  claim 
1,  wherein  the  air  conduit  (12)  has  a  circular  cross 
section  in  a  plane  perpendicular  to  the  airflowdi- 
rection,  and  the  ring  segment  shaped  portion  of 
the  air  bypass  passageway  (13)  is  concentric  to 

45  the  air  conduit  (12). 

3.  A  fuel  injector  body  assembly  according  to  claim 
1  or  2,  wherein  the  inlet  opening  (14)  of  the  air  by- 
pass  passageway  (13)  is  provided  in  the  inner 

so  peripheral  wall  of  the  air  conduit  (12)  (Fig.  2). 

4.  A  fuel  injector  body  assembly  according  to  claim 
1  or  2,  wherein  the  inlet  opening  (20)  of  the  air  by- 
pass  passageway  (13)  is  directed  against  the  di- 

ss  rection  of  the  airflow  through  the  air  conduit  (12) 
(Fig.  4). 

5.  A  fuel  injector  body  assembly  according  to  one  of 
claims  1  to  4,  wherein  the  ring  segment  shaped 
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portion  of  the  air  bypass  passageway  (13)  is 
formed  by  grooves  provided  in  the  joint  interface 
of  the  air  chamber  part  and  the  venturi  chamber 
part. 

6.  Afuel  injector  body  assembly  according  to  one  of 
claims  1  to  5,  wherein  a  gasket  (l̂   for  avoiding  air 
leaks  is  provided  at  the  joint  interface  between 
the  air  chamber  part  and  the  venturi  chamber 
part. 

7.  Afuel  injector  body  assembly  according  to  one  of 
claims  1  to  6,  wherein  an  airflow  rate  measuring 
circuit  (17)  is  mounted  on  an  outer  wall  surface  of 
the  venturi  chamber  part. 

8.  Afuel  injector  body  assembly  according  to  one  of 
claims  1  to  7,  wherein  the  fuel  injector  (7)  is  held 
between  an  upper  injector  support  (10)  located 
on  upper  support  arms  (11  A)  secured  to  the  wall 
of  the  air  chamber  part  and  a  lower  injector  sup- 
port  (9)  located  on  lower  support  arms  (1  1  B)  se- 
cured  to  the  wall  of  the  venturi  chamber  part. 

9.  Afuel  injector  body  assembly  according  to  claim 
8,  wherein  afuel  pipe  (19)  is  provided  in  said  low- 
er  support  arms  (11B)  for  feeding  fuel  into  the 
fuel  injector. 

10.  Afuel  injector  body  assembly  according  to  claim 
8  or  9,  wherein  the  inlet  opening  (23)  of  the  air  by- 
pass  passageway  opens  in  the  upper  injector 
support  (10)  through  an  inlet  portion  (22)  formed 
in  the  upper  support  arms  (11  A)  (Fig.  5,  6). 

11.  Afuel  injector  body  assembly  according  to  claim 
10,  wherein  the  inlet  opening  (23)  is  disposed  at 
a  right  angle  to  the  air  flow  direction  flowing 
through  the  air  conduit  (12). 

12.  Afuel  injector  body  assembly  according  to  claim 
11,  wherein  the  upper  injector  support  (11  A),  is 
provided  with  a  ring  shaped  shield  wall  (25)  locat- 
ed  at  a  right  angle  to  the  axis  of  the  inlet  opening 
(24). 

13.  Afuel  injector  body  assembly  according  to  one  of 
claims  1  to  12,  wherein  an  insulator  (l2)  is  provid- 
ed  between  the  lower  end  of  the  venturi  chamber 
part  and  the  upper  end  of  the  throttle  chamber 
part  for  avoiding  heat  transfer  to  the  venturi 
chamber  part. 

14.  Afuel  injector  body  according  to  one  of  claims  1 
to  1  3,  wherein  a  groove  (1  8)  is  formed  in  the  wall 
of  the  throttle  chamber  part  for  cooling  water  cir- 
culation. 

Patentanspruche 

1.  Kraftstoffeinspritzdusen-Aggregat,  umfassend 
5  (a)  eine  Luftleitung  (12),  die  aus  folgenden 

Einzelteilen  besteht: 
-  einem  Lufkammerteil  (4),  dereine  Luft- 

kammer  bildet  und  mit  seinem  Oberen- 
de  an  einen  Luftfilteranschlielibar  ist, 

10  -  einem  Lufttrichterkammerteil  (5),  der 
eine  Lufttrichterkammer  bildet  und  mit 
seinem  Oberendefestmitdem  Unteren- 
de  des  Luftkammerteils  (4)  verbunden 
ist,  und 

15  -  einem  Drosselklappenkammerteil  (2), 
der  eine  Drosselklappenkammer  bildet, 
eine  Drosselklappe  (1)  aufnimmt  und 
mit  dem  Unterende  des  Lufttrichter- 
kammerteils  (5)  fest  verbunden  ist, 

20  (b)  eine  Kraftstoffeinspritzduse  (7),  die  nahe 
der  Mitte  der  Luftleitung  (12)  stromauf  der 
Drosselklappe  (1)  durch  Tragarme  (11  A,  11  B) 
festgelegt  ist, 
(c)  einen  Luftbypalikanal  (13),  dessen  Ein- 

25  lalioffnung  (14,  20,  21  ,  23,  24)  an  der  Strom- 
aufseite  der  Lufttrichterkammer  (5)  und  des- 
sen  Auslalioffnung  (15)  in  der  Lufttrichter- 
kammer  (5)  vorgesehen  sind,  und  der  einen 
ringsegmentformigen  Abschnitt  enthalt,  der 

30  an  der  gemeinsamen  Grenzflache  zwischen 
dem  Luftkammerteil  und  dem  Lufttrichter- 
kammerteil  ausgebildet  und  mit  seinem  einen 
Ende  mit  der  Einlalioffnung  sowie  mit  seinem 
anderen  Ende  mit  einem  Teil  des 

35  Luftbypalikanals  (13)  verbunden  ist,  in  wel- 
chem  ein  Luftstrommesser  (16)  in  der  Nahe 
der  Auslalioffnung  (15)  angeordnet  ist. 

2.  Kraftstoffeinspritzdusen-Aggregat  nach  An- 
40  spruch  1,  wobei  die  Luftleitung  (12)  in  einerzur 

Luftstromungsrichtung  senkrechten  Ebene 
Kreisquerschnitt  hat  und  wobei  der  ringsegment- 
formige  Abschnitt  des  Luftbypasskanals  (13)  mit 
der  Luftleitung  (12)  konzentrisch  ist. 

45 
3.  Kraftstoffeinspritzdusen-Aggregat  nach  An- 

spruch  1  oder  2,  wobei  die  Eintrittsoffnung  (14) 
des  Luftbypasskanals  (13)  in  der  Innenumfangs- 
wand  der  Luftleitung  (12)  ausgebildet  ist  (Fig.  2). 

50 
4.  Kraftstoffeinspritzdusen-Aggregat  nach  An- 

spruch  1  oder  2,  wobei  die  Eintrittsoffnung  (20) 
des  Luftbypasskanals  (13)  der  Richtung  des 
Luftstroms  durch  die  Luftleitung  (12)  entgegen- 

55  gerichtet  ist  (Fig.  4). 

5.  Kraftstoffeinspritzdusen-Aggregat  nach  einem 
derAnspruche  1-4,  wobei  der  ringsegmentformi- 
ge  Abschnitt  des  Luftbypasskanals  (13)  durch 
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Nuten  gebildet  ist,  die  in  der  gemeinsamen 
Grenzflache  von  Luftkammerteil  und  Lufttrich- 
terkammerteil  ausgebildet  sind. 

6.  Kraftstoffeinspritzdusen-Aggregat  nach  einem 
derAnspruche  1-5,  wobei  eine  den  Luftaustritt 
verhindernde  Dichtung  (l̂   an  der  gemeinsamen 
Grenzflache  von  Luftkammerteil  und  Lufttrich- 
terkammerteil  vorgesehen  ist. 

7.  Kraftstoffeinspritzdusen-Aggregat  nach  einem 
derAnspruche  1-6,  wobei  an  einer  Aulienwand- 
flache  des  Lufttrichterkammerteils  ein  Luft- 
durchsatz-Melikreis  (17)  angeordnet  ist. 

8.  Kraftstoffeinspritzdusen-Aggregat  nach  einem 
derAnspruche  1-7,  wobei  die  Kraftstoffeinspritz- 
duse  (7)  zwischen  einer  oberen  Dusenhalterung 
(10),  die  auf  an  der  Wand  des  Luftkammerteils 
befestigten  oberen  Haltearmen  (11A)  position  iert 
ist,  und  einer  unteren  Dusenhalterung  (9),  die  auf 
an  der  Wand  des  Lufttrichterkammerteils  befe- 
stigten  unteren  Haltearmen  (11B)  positioniert  ist, 
gehalten  ist. 

9.  Kraftstoffeinspritzdusen-Aggregat  nach  An- 
spruch  8,  wobei  eine  Kraftstoff  leitung  (1  9)  in  den 
unteren  Haltearmen  (11B)  zurKraftstoffzufuhrin 
die  Kraftstoffeinspritzduse  vorgesehen  ist. 

10.  Kraftstoffeinspritzdusen-Aggregat  nach  An- 
spruch  8  oder  9,  wobei  die  Eintrittsoffnung  (23) 
des  Luftbypasskanals  sich  in  die  obere  Dusen- 
halterung  (10)  durch  einen  in  den  oberen  Halte- 
armen  (11A)  ausgebildeten  Eintrittsabschnitt 
(22)  offnet  (Fig.  5,  6). 

11.  Kraftstoffeinspritzdusen-Aggregat  nach  An- 
spruch  10,  wobei  die  Eintrittsoffnung  (23)  recht- 
winklig  zur  Stromungsrichtung  der  die  Luftlei- 
tung  (12)  durchstromenden  Luft  angeordnet  ist. 

12.  Kraftstoffeinspritzdusen-Aggregat  nach  An- 
spruch  11,  wobei  die  obere  Dusenhalterung 
(11  A)  mit  einer  ringformigen  Abschirmwand  (25) 
versehen  ist,  die  rechtwinklig  zur  Achse  der  Ein- 
trittsoffnung  (24)  angeordnet  ist. 

13.  Kraftstoffeinspritzdusen-Aggregat  nach  einem 
derAnspruche  1-12,  wobei  zwischen  dem  Unter- 
ende  des  Lufttrichterkammerteils  und  dem 
Oberende  des  Drosselklappenkammerteils  ein 
Isolierkorper  (l2)  zur  Vermeidung  einer  Warme- 
ubertragung  zum  Lufttrichterkammerteil  vorge- 
sehen  ist. 

14.  Kraftstoffeinspritzdusen-Aggregat  nach  einem 
derAnspruche  1  -1  3,  wobei  in  der  Wand  des  Dros- 

selklappenkammerteils  eine  Nut  (18)  fur  den 
Kuhlwasserumlauf  ausgebildet  ist. 

5 
Revendications 

1  .  Ensemble  formant  corps  d'injecteur  de  carburant 
comprenant  : 

10  (a)  un  conduit  d'air  (12)  constitue  par  les  pie- 
ces  separees  suivantes  : 

-  une  partie  (4)  formant  chambre  a  air  et 
pouvantetre  raccordee  parson  extremi- 
te  superieure  a  un  filtre  a  air  (3), 

15  -  une  partie  (5)  qui  forme  une  chambre  a 
venturi  et  est  raccordee  a  demeure,  par 
son  extremite  superieure,  a  I'extremite 
inferieure  de  la  partie  (4)  formant  cham- 
bre  a  air,  et 

20  -  une  partie  (2)  formant  chambre  a  papil- 
lon  des  gaz  logeant  un  papillon  des  gaz 
(1  )  et  raccordee  a  demeure  a  I'extremite 
inferieure  de  la  partie  (5)  formant  cham- 
bre  a  venturi, 

25  (b)  un  injecteur  de  carburant  (7)  supporte  au 
voisinage  du  centre  du  conduit  d'air  (12),  en 
amontdu  papillon  des  gaz(1),  par  des  bras  de 
support  (11A,  11B), 
(c)  un  passage  de  derivation  d'air  (13),  dont 

30  I'ouverture  d'admission  (14,  20,  21,  23,  24) 
est  prevue  sur  le  cote  amont  de  la  chambre  a 
venturi  (5)  et  dont  I'ouverture  de  sortie  (15) 
est  prevue  dans  la  chambre  a  venturi  (5),  et 
comprenant  une  partie  renfermee  en  forme 

35  de  segment  annulaire,  formee  au  niveau 
d'une  interface  de  jonction  de  la  partie  for- 
mant  chambre  a  air  et  de  la  partie  formant 
chambre  a  venturi  et  raccordee,  par  I'une  de 
ses  extremites,  a  ladite  ouverture  d'admis- 

40  sion  et,  par  son  autre  extremite,  a  une  partie 
dudit  passage  de  derivation  d'air  (13),  dans 
lequel  un  debitmetre  d'air  (16)  est  dispose  au 
voisinage  de  I'ouverture  de  sortie  (15). 

45  2.  Ensemble  formant  corps  d'injecteur  de  carburant 
selon  la  revendication  1,  dans  lequel  le  conduit 
d'air  (12)  possede  une  section  transversale  cir- 
culaire  dans  un  plan  perpendiculaire  a  la  direction 
d'ecoulement  de  I'air,  et  la  partie  en  forme  de 

so  segment  annulaire  du  passage  de  derivation  d'air 
(13)  est  concentrique  au  conduit  d'air  (12). 

3.  Ensemble  formant  corps  d'injecteur  de  carburant 
selon  la  revendication  1  ou  2,  dans  lequel  I'ouver- 

55  ture  d'admission  (14)  du  passage  de  derivation 
d'air  (1  3)  est  menagee  dans  la  paroi  peripherique 
interieure  du  conduit  d'air  (12)  (figure  2). 

4.  Ensemble  formant  corps  d'injecteur  de  carburant 
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selon  1  ou  2,  dans  lequel  I'ouverture  d'admission 
(20)  du  passage  de  derivation  d'air  (13)  est  diri- 
gee  a  I'encontre  de  la  direction  de  I'ecoulement 
de  I'air  a  travers  le  conduit  d'air  (1  2)  (figure  4).  5 

selon  la  revendication  11,  dans  lequel  le  support 
superieur  (1  1  A)  de  I'injecteur  est  muni  d'une  paroi 
de  protection  (25)  de  forme  annulaire,  perpend  i- 
culaire  a  I'axe  de  I'ouverture  d'admission  (24). 

5.  Ensemble  formant  corps  d'injecteur  de  carburant 
selon  I'une  des  revendications  1  a  4,  dans  lequel 
la  partie  en  forme  de  segment  annulaire  du  pas- 
sage  de  derivation  d'air  (13)  est  formee  par  des  10 
gorges  menagees  dans  I'interface  de  jonction  en- 
tre  la  partie  formant  chambre  a  air  et  la  partie  for- 
mant  chambre  a  venturi. 

6.  Ensemble  formant  corps  d'injecteur  de  carburant  15 
selon  I'une  quelconque  des  revendications  1  a  5, 
dans  lequel  une  garniture  d'etancheite  (l̂   ser- 
vant  a  eviterdes  fuites  d'air  est  prevue  au  niveau 
de  I'interface  de  jonction  entre  la  partie  formant 
chambre  a  air  et  la  partie  formant  chambre  a  ven-  20 
turi. 

13.  Ensemble  formant  corps  d'injecteur  de  carburant 
selon  I'une  quelconque  des  revendications  1  a 
12,  dans  lequel  un  isolant  (l2)  est  prevu  entre  I'ex- 
tremite  inferieure  de  la  partie  formant  chambre  a 
venturi  et  I'extremite  superieure  de  la  partie  for- 
mant  chambre  a  papillon  af  in  d'eviter  un  transfert 
thermique  a  la  partie  formant  chambre  a  venturi. 

14.  Corps  d'injecteur  de  carburant  selon  I'une  quel- 
conque  des  revendications  1  a  13,  dans  lequel 
une  gorge  (18)  est  menagee  dans  la  paroi  de  la 
partie  formant  chambre  a  papillon  pour  la  circu- 
lation  de  I'eau  de  refroidissement. 

7.  Ensemble  formant  corps  d'injecteur  de  carburant 
selon  I'une  quelconque  des  revendications  1  a  6, 
dans  lequel  un  circuit  (17)  de  mesure  du  debit  25 
d'air  est  monte  sur  une  surface  exterieure  d'une 
paroi  de  la  partie  formant  chambre  a  venturi. 

8.  Ensemble  formant  corps  d'injecteur  de  carburant 
selon  I'une  des  revendications  1  a  7,  dans  lequel  30 
I'injecteur  de  carburant  (7)  est  maintenu  entre  un 
support  superieur  (1  0)  de  I'injecteur,  situe  sur  des 
bras  superieurs  de  support  (11  A)  fixes  a  la  paroi 
de  la  partie  formant  chambre  a  air  et  un  support 
inferieur  (9)  de  I'injecteur,  situe  sur  des  bras  de  35 
support  inferieurs  (11  B)  fixes  a  la  paroi  de  la  par- 
tie  formant  chambre  a  venturi. 

9.  Ensemble  formant  corps  d'injecteur  de  carburant 
selon  la  revendication  8,  dans  lequel  une  canali-  40 
sation  de  carburant  (19)  est  prevue  dans  lesdits 
bras  inferieurs  de  support  (11  B)  pour  renvoi  du 
carburant  dans  I'injecteur  de  carburant. 

1  0.  Ensemble  formant  corps  d'injecteur  de  carburant  45 
selon  la  revendication  8  ou  9,  dans  lequel  I'ouver- 
ture  d'admission  (23)  du  passage  de  derivation 
d'air  debouche,  dans  le  support  superieur  (1  0)  de 
I'injecteur,  dans  une  partie  d'admission  (22)  me- 
nagee  dans  les  bras  superieurs  de  support  (11  A)  50 
(figures  5,  6). 

11.  Ensemble  formant  corps  d'injecteur  de  carburant 
selon  la  revendication  10,  dans  lequel  I'ouverture 
d'admission  (23)  est  disposee  perpendiculaire-  55 
ment  a  la  direction  de  I'ecoulement  de  I'air  traver- 
sal   le  conduit  d'air  (12). 

12.  Ensemble  formant  corps  d'injecteur  de  carburant 
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