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(54)  Carburetor  having  metering  valve  with  improved  air-fuel  ratio  adjusting  performance 

(57)  A  carburetor  (1)  having  a  single  fuel  supply 
system  of  a  simple  construction  and  capable  of  stable  ! 
fuel  supply  to  an  engine  in  an  appropriate  air-fuel  ratio  is  J~ 
provided.  Air  and  fuel  is  mixed  to  obtain  a  constant  air-  ^ ^ y ^ —   ■ - ^ ^ ^ ^ ^ ^  
fuel  ratio  in  a  negative  pressure  moderating  chamber  HfTi  
(1  3)  so  controlled  under  negative  pressure  that  adverse  TH  UL  ' 
effect  of  air  compressibility  can  be  practically  negligible.  j  \  jf~  -  rx\̂   -  —  2 
Then,  air-fuel  mixture  and  main  intake  air  metered  |M  \  _)  j___rmrjK  ĵi  —  m-i  

' 

through  a  main  intake  air  restriction  (8)  are  mixed  at  the  J   ^4   't 
restriction  or  in  a  main  intake  passage  (3)  downstream  ( y y ^ ^ M   ^ t l l ^   ■  A  v~ thereof.  Both  the  air-fuel  mixture  and  the  main  intake  air  fzyr-  y / / ^ / / ^ ^ ^ ^ ~ ^ K \ ^ h : ^ ^  
are  compressible  fluids,  so  that  there  is  a  direct  propor-  |  IH   K 
tion  between  the  intake  air  flow  rate  and  the  air-fuel  mix-  L ^ K J V   " 
ture  amount  injected  from  the  negative  pressure  g  m J ^ H R ;   — 
moderating  chamber  (13).  Thus,  the  air-fuel  ratio  of  the  ~ ^ ^ ^ E l ^ - ^ 7  
mixture  composed  in  said  main  intake  passage  (3)  is  

/  /  / ^ ^ ^ | ^ / 3 / y L ^ a   & 

kept  constant  in  all  the  running  operations  of  the  engine.  W f ^ t t T ^ ^ W ^  
This  permits  fuel  supply  with  a  single  supply  system.  1  1  ^ ^ ^ ^ ^ ^ W T n o u \ ^ \  
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Description 

BACKGROUND  OF  THE  INVENTION 

1  .  Field  of  the  Invention 

The  present  invention  relates  to  a  carburetor  having 
a  metering  valve  adapted  to  accurately  adjust  an  air-fuel 
ratio  of  air-fuel  mixture  supplied  to  an  internal  combus- 
tion  engine. 

2.  Description  of  the  Prior  Art 

Generally,  in  a  carburetor,  when  a  negative  pres- 
sure  of  an  intake  passage  is  large  as  during  idling  oper- 
ation  of  an  engine,  the  compressibility  of  air  causes 
intake  air  amount  (weight)  to  be  reduced,  thus  providing 
a  rich  air-fuel  ratio.  In  contrast,  when  the  negative  pres- 
sure  of  the  intake  passage  is  small  as  in  normal-  or 
high-speed  engine  operation,  a  lean  air-fuel  ratio  is  pro- 
vided,  causing  shortage  of  fuel.  Therefore,  individual 
fuel  supply  systems  have  been  required  both  for  low 
speed  operation  and  for  high  speed  operation.  Here,  by 
large  negative  pressure  of  an  intake  passage  is  meant 
low  pressure  therein,  namely,  large  pressure  difference 
from  the  atmospheric  pressure.  Accordingly,  the  smaller 
the  negative  pressure  will  be,  the  nearer  it  will  approach 
the  atmospheric  pressure. 

However,  such  a  multi-systematization  of  the  fuel 
supply  systems  complicates  air-fuel  ratio  control,  and 
prohibits  smooth  shift  between  the  fuel  supply  systems 
when  a  vehicle  starts  and  rapidly  accelerates.  This 
causes  a  discontinuous  combustion,  thus  preventing 
smooth  control  of  the  running  conditions  of  the  engine. 

In  some  carburetors,  a  jet  needle  interlocked  with  a 
metering  valve  is  inserted  in  a  needle  jet  so  as  to 
change  the  area  of  a  clearance  defined  between  the  jet 
and  the  needle,  thereby  controlling  the  air-fuel  ratio  to 
be  substantially  constant  from  idling  operation  to  full- 
open  running  operation.  Still,  adverse  effect  of  the  air 
compressibility  to  the  air-fuel  ratio  cannot  be  avoided, 
because  compressible  air  is  controlled  by  the  metering 
valve  and  incompressible  fuel  is  controlled  by  the  jet 
needle  in  this  system.  Thus,  it  is  difficult  to  accurately 
stabilize  the  air-fuel  ratio  for  all  the  running  conditions  of 
the  engine. 

SUMMARY  OF  THE  INVENTION 

It  is,  accordingly,  an  object  of  the  present  invention 
to  provide  a  carburetor  having  a  metering  valve  and  a 
single  fuel  supply  system  of  a  simple  construction  and 
capable  of  supplying  fuel  to  an  engine  stably  in  a  proper 
air-fuel  ratio. 

According  to  the  present  invention,  an  air-fuel  mix- 
ture  metering  jet  and  a  fuel  metering  jet  are  provided  for 
cooperating  with  a  jet  needle  movable  in  association 
with  an  opening  and  closing  of  a  metering  valve.  Specif- 
ically,  the  jet  needle  is  inserted  both  through  the  air-fuel 

mixture  metering  jet  and  through  the  fuel  metering  jet 
provided  between  a  fuel  chamber  and  a  negative  pres- 
sure  moderating  chamber.  The  negative  pressure  mod- 
erating  chamber  communicates  with  the  main  intake 

5  passage  upstream  of  the  metering  valve  through  an  air 
metering  jet  and  downstream  of  the  metering  valve 
through  the  air-fuel  mixture  metering  jet. 

With  this  construction,  not  only  the  main  intake  air 
flows  in  the  main  intake  passage,  but  also  sub-intake  air 

10  flows  therein  through  the  air  metering  jet,  the  negative 
pressure  moderating  chamber,  and  the  air-fuel  mixture 
metering  jet.  In  this  case,  negative  pressure  in  the  neg- 
ative  pressure  moderating  chamber  varies  with  the  neg- 
ative  pressure  of  the  main  intake  passage  downstream 

15  of  the  metering  valve.  It  should  be  noted  that  the  nega- 
tive  pressure  in  the  negative  pressure  moderating 
chamber  is  moderated  compared  with  that  in  the  main 
intake  passage  downstream  of  the  metering  valve.  The 
fuel  is  introduced  through  the  fuel  metering  jet  into  the 

20  negative  pressure  moderating  chamber  and  is  trans- 
formed  into  an  air-fuel  mixture  which  is  then  introduced 
into  the  main  intake  passage  through  the  air-fuel  mix- 
ture  metering  jet. 

The  fuel  metering  jet  is  provided  between  the  fuel 
25  chamber  and  the  negative  pressure  moderating  cham- 

ber,  and  the  negative  pressure  in  the  negative  pressure 
moderating  chamber  is  smaller  than  that  in  the  main 
intake  passage.  Thus,  the  air-fuel  ratio  of  the  air-fuel 
mixture  produced  in  the  negative  pressure  moderating 

30  chamber  is  accurately  controlled  independently  of  the 
variation  of  the  negative  pressure  in  the  main  intake 
passage.  Such  an  accurately  adjusted  air-fuel  mixture  is 
introduced  into  the  main  intake  passage  through  the  air- 
fuel  mixture  metering  jet,  so  that  the  mixture  supplied  to 

35  the  engine  is  accurately  adjusted  in  the  air-fuel  ratio. 
The  present  invention  will  be  more  fully  understood 

from  the  following  detailed  description  and  appended 
claims  when  taken  with  the  accompanying  drawings. 

40  BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

FIG.  1  is  a  vertical  cross-sectional  view  of  a  carbu- 
retor  with  a  slidable  metering  valve  according  to  an 
embodiment  of  the  present  invention; 

45  FIG.  2  is  a  cross-sectional  view  of  the  essential 
parts  of  a  modification  according  to  the  present 
invention  to  the  embodiment  of  FIG.  1  ; 
FIG.  3  is  an  explanatory  view  of  another  modifica- 
tion  according  to  the  present  invention  wherein  a 

so  manual  adjusting  valve  is  provided  in  an  air  intro- 
duction  passage; 
FIG.  4  is  an  explanatory  view  of  still  another  modifi- 
cation  according  to  the  present  invention  wherein  a 
solenoid  valve  driven  by  an  02  sensor  is  provided  in 

55  the  air  introduction  passage; 
FIG.  5  is  an  explanatory  view  of  a  further  modifica- 
tion  according  to  the  present  invention  where  in  a 
temperature-responsive  valve  is  provided  in  the  air 
introduction  passage; 

2 
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FIG.  6  is  an  explanatory  view  of  a  still  further  modi- 
fication  according  to  the  present  invention  wherein 
a  high-altitude  compensation  valve  is  provided  in 
the  air  introduction  passage;  and 
FIG.  7  is  a  vertical  cross-sectional  view  of  a  carbu- 
retor  with  a  butterfly  valve  according  to  another 
embodiment  of  the  present  invention. 

DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENT 

Referring  now  to  FIG.  1  ,  shown  therein  in  section  is 
a  carburetor  1  with  a  slidable  metering  valve  5  embody- 
ing  the  present  invention.  The  carburetor  1  includes  a 
carburetor  body  2  defining  a  main  intake  passage  3 
formed  therethrough.  The  main  intake  passage  3  is  pro- 
vided  with  a  valve  guide  cylinder  4  into  which  the  slida- 
ble  metering  valve  5  is  retractably  inserted  to  directly 
control  engine  output.  The  slidable  metering  valve  5  has 
a  bottom  6  from  which  a  projection  wall  7  is  downwardly 
projected.  The  projection  wall  7  and  an  opposing  inside 
wall  of  the  main  intake  passage  3  form  a  main  intake  air 
restriction  8  therebetween  to  control  an  effective  aper- 
ture  of  the  main  intake  passage  3. 

The  carburetor  body  2  further  defines  a  negative 
pressure  moderating  chamber  13  and  a  fuel  chamber 
17.  The  negative  pressure  moderating  chamber  13  is 
communicated  with  the  main  intake  passage  3  down- 
stream  of  the  metering  valve  5,  the  main  intake  passage 
3  upstream  of  the  metering  valve  5  and  the  fuel  cham- 
ber  17.  An  air-fuel  mixture  supply  hole  10  is  opened  to 
the  main  intake  passage  3  and  is  located  downstream 
of  the  metering  valve  5.  To  be  more  exact,  the  air  fuel 
mixture  supply  hole  10  is  located  downstream  of  the 
main  intake  air  restriction  8.  An  air-fuel  mixture  metering 
jet  1  1  is  provided  between  the  negative  pressure  mod- 
erating  chamber  13  and  the  main  intake  passage  3.  A 
fuel  metering  jet  12  is  provided  between  the  negative 
pressure  moderating  chamber  1  3  and  the  fuel  chamber 
17.  An  air  introduction  passage  14  is  provided  between 
the  negative  pressure  moderating  chamber  1  3  and  the 
main  intake  passage  3  upstream  of  the  metering  valve 
5.  An  air  metering  jet  15  is  provided  between  the  air 
introduction  passage  14  and  the  main  intake  passage  3. 
The  air-fuel  mixture  metering  jet  1  1  and  the  fuel  meter- 
ing  jet  12  are  located  on  a  line  along  which  the  metering 
valve  5  slides. 

The  downward  side  of  the  fuel  metering  jet  12  is 
communicated  with  the  fuel  chamber  1  7  at  a  position 
under  the  fuel  level  in  the  fuel  chamber  1  7.  The  fuel  level 
of  the  fuel  chamber  17  is  kept  constant  by  a  floating 
mechanism  including  a  float  18  and  a  needle  valve  19. 
This  floating  mechanism  is  well  known  in  the  art,  and  its 
description  will  be  omitted. 

A  jet  needle  21  is  attached  to  the  bottom  6  of  the  sli- 
dable  metering  valve  5.  The  jet  needle  21  has  an  end 
inserted  into  the  air-fuel  mixture  metering  jet  1  1  and  the 
fuel  metering  jet  12  with  clearances  therearound.  Fuel 
flow  from  the  fuel  chamber  1  7  to  the  negative  pressure 

moderating  chamber  13  is  metered  through  the  clear- 
ance  defined  between  the  jet  needle  21  and  the  fuel 
metering  jet  12.  An  air-fuel  mixture  is  produced  in  the 
negative  pressure  moderating  chamber  1  3  by  the  fuel 

5  flow  from  the  fuel  chamber  1  7  through  the  fuel  metering 
jet  12  and  an  air  flow  from  the  main  intake  passage  3 
through  the  air  metering  jet  15.  The  air-fuel  mixture  is 
metered  through  the  clearance  defined  between  the  jet 
needle  21  and  the  air-fuel  mixture  metering  jet  1  1  ,  and 

10  is  then  injected  into  the  main  intake  passage  3. 
As  should  be  apparent  from  the  above  description, 

the  jet  needle  21  is  advanced  and  retracted  in  associa- 
tion  with  the  opening  and  closing  of  the  metering  valve 
5.  The  air-fuel  mixture  metering  jet  11,  through  which 

15  the  jet  needle  21  is  inserted  with  a  clearance,  is  formed 
downstream  of  the  metering  valve  5  and  between  the 
main  intake  passage  3  and  the  negative  pressure  mod- 
erating  chamber  13.  The  fuel  metering  jet  12,  through 
which  the  jet  needle  21  is  inserted  with  a  clearance,  is 

20  formed  between  the  negative  pressure  moderating 
chamber  13  and  the  fuel  chamber  17.  The  negative 
pressure  moderating  chamber  13  is  communicated 
through  the  air  introduction  passage  14  and  the  air 
metering  jet  15  with  the  main  intake  passage  3 

25  upstream  of  the  metering  valve  5. 
The  negative  pressure  in  the  negative  pressure 

moderating  chamber  13  is  controlled  both  by  the  air 
metering  jet  1  5  and  the  clearance  defined  between  the 
air-fuel  mixture  metering  jet  11  and  the  jet  needle  21. 

30  The  area  of  the  air  metering  jet  15  is  determined  to  be 
larger  than  that  of  the  clearance  between  the  air-fuel 
mixture  metering  jet  11  and  the  jet  needle  21,  so  that 
the  negative  pressure  of  the  negative  pressure  moder- 
ating  chamber  13  is  suppressed,  even  when  the  nega- 

35  tive  pressure  at  the  main  intake  passage  3  downstream 
of  the  metering  valve  5  becomes  highest  such  as  in 
idling  and  decelerating  operations  of  the  engine,  to  be 
60  mmHg  or  lower  under  which  the  effect  of  the  air  com- 
pressibility  to  the  air-fuel  ratio  A/F  is  practically  negligi- 

40  ble.  With  this  construction,  air  and  fuel  are  mixed  always 
in  the  same  proportion  In  weight  volume  in  the  negative 
pressure  moderating  chamber  13,  thus  assuring  a  con- 
stant  air-fuel  ratio  A/F. 

Further,  the  air-fuel  mixture  produced  in  the  nega- 
45  tive  pressure  moderating  chamber  13  is  metered 

through  the  clearance  between  the  air-fuel  mixture 
metering  jet  1  1  and  the  jet  needle  21  to  be  injected  into 
the  downstream  of  the  main  intake  air  passage  3  and 
mixed  with  the  air  metered  by  the  main  intake  air  restric- 

50  tion  8.  The  air-fuel  mixture  produced  in  the  negative 
pressure  moderating  chamber  13  and  the  air  flowing  in 
the  main  intake  passage  3  are  both  compressible  fluids. 
Accordingly,  the  air-fuel  mixture  and  the  air  are  directly 
proportional  to  each  other  in  volume,  and  therefore,  the 

55  air-fuel  ratio  A/F  of  a  mixture  supplied  to  the  engine  is 
kept  constant  in  all  the  running  operations. 

The  operation  of  the  above  embodiment  will  now  be 
described.  The  negative  pressure  in  the  negative  pres- 
sure  moderating  chamber  13  is  determined  by  the  area 

3 
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ratio  of  the  clearance  defined  between  the  jet  needle  21 
and  the  air-fuel  mixture  metering  jet  1  1  to  the  air  meter- 
ing  jet  1  5,  so  that  it  may  be  controlled  to  be  60  mmHg  or 
lower  under  which  adverse  effect  of  the  air  compressi- 
bility  to  the  air-fuel  ratio  is  practically  negligible.  There- 
fore,  the  flow  rate  of  the  sub-intake  air  sucked  from  the 
air  metering  jet  15  through  the  air  introduction  passage 
1  4  into  the  negative  pressure  moderating  chamber  1  3  is 
constantly  proportional  to  the  amount  of  the  fuel  sucked 
from  the  fuel  metering  jet  12,  and  accordingly,  the  air- 
fuel  ratio  A/F  of  the  air-fuel  mixture  produced  in  the  neg- 
ative  pressure  moderating  chamber  13  is  always  kept 
constant.  On  the  other  hand,  the  main  intake  air  flowing 
through  the  main  intake  passage  3  is  metered  through 
the  main  intake  air  restriction  8,  and  is  mixed  with  the 
air-fuel  mixture  injected  from  the  negative  pressure 
moderating  chamber  13  through  the  clearance  defined 
between  the  mixture  metering  jet  1  1  and  the  jet  needle 
21  .  The  air-fuel  mixture  in  the  negative  pressure  moder- 
ating  chamber  13  is  a  compressible  fluid  because  of  its 
large  ratio  of  the  air-volume  to  the  fuel-volume.  There- 
fore,  the  main  intake  air  flow  rate  metered  through  the 
main  intake  air  restriction  8  and  the  amount  of  air-fuel 
mixture  injected  from  the  air-fuel  mixture  supply  hole  10 
are  constantly  proportional  to  each  other.  Thus,  the  air- 
fuel  ratio  A/F  of  the  mixture  supplied  to  the  engine  is 
kept  constant  in  its  all  running  operations. 

FIG.  2  shows  a  modification  according  to  the  inven- 
tion  in  which  an  idle  passage  25  is  provided  such  that 
one  end  thereof  is  connected  to  the  negative  pressure 
moderating  chamber  13  and  the  other  end  thereof  is 
connected  to  the  main  intake  passage  3  downstream  of 
the  main  intake  air  restriction  8.  With  this  construction, 
fuel  supply  during  idling  operation  is  effected  from  the 
idle  passage  25,  so  that  the  idling  operation  can  be  sta- 
bilized. 

FIGS.  3  to  6  show  further  modifications  according 
to  the  invention  in  which  compensation  valves  27a  to 
27d  capable  of  adjusting  air  amount  are  provided  in  the 
air  introduction  passage  14,  so  that  the  air-fuel  ratio  A/F 
can  be  compensated  by  adjusting  the  negative  pressure 
of  the  negative  pressure  moderating  chamber  13. 

The  compensation  valve  27a  shown  in  FIG.  3  is  in 
the  form  of  an  adjusting  valve  31  which  manually 
adjusts  the  area  of  an  air  metering  jet  30.  Preferably,  the 
adjusting  valve  31  is  so  coupled  to  the  air  metering  jet 
1  5  of  a  fixed  diameter  that  the  negative  pressure  of  the 
negative  pressure  moderating  chamber  1  3  can  be  con- 
trolled  not  to  exceed  60  mmHg  even  when  the  adjusting 
valve  31  is  fully  opened.  However,  the  adjusting  valve  31 
may  serve  only  for  opening  and  closing  operation. 

The  compensation  valve  27b  shown  in  FIG.  4  is  in 
the  form  of  a  solenoid  valve  38  which  is  driven  by  an 
output  signal  from  an  electronic  control  circuit  37  into 
which  a  signal  from  an  02  sensor  36  mounted  on  a  dis- 
charge  pipe  35  is  inputted.  In  the  compensation  valve 
27b,  the  air-fuel  ratio  is  feedback  controlled  according  to 
02  density  in  the  discharge  air. 

The  compensation  valve  27c  shown  in  FIG.  5  is  in 
the  form  of  a  temperature-responsive  valve  40  which  is 
driven  by  bimetal  and  waxes  responsive  to  an  engine 
temperature.  The  temperature-responsive  valve  40  is 

5  opened  when  the  engine  temperature  is  high,  and  is 
closed  when  it  is  low.  Thus,  when  the  engine  is  at  low 
temperature,  the  negative  pressure  of  the  negative 
pressure  moderating  chamber  13  is  increased  to  have  a 
richer  air-fuel  ratio. 

10  The  compensation  valve  27d  shown  in  FIG.  6  is  in 
the  form  of  a  high-altitude  compensation  valve  43  which 
is  driven  by  a  high-altitude  compensator  42.  In  a  high 
place,  the  compensation  valve  43  serves  to  increase  air 
flow  rate  from  the  air  introduction  passage  14  into  the 

15  negative  pressure  moderating  chamber  13. 
It  will  be  noted  that  the  above  described  compensa- 

tion  valves  27a  to  27d  can  be  used  alone  or  in  combina- 
tion. 

FIG.  7  shows  a  butterfly  valve  carburetor  45  embod- 
20  ying  the  present  invention.  The  butterfly  valve  carbure- 

tor  45  includes  a  butterfly  valve  47  mounted  on  a  valve 
shaft  46  across  the  main  intake  passage  3.  The  butterfly 
valve  47  is  rotated  to  open  and  close  the  main  intake 
passage  3  so  that  the  engine  output  is  directly  control- 

25  led.  The  butterfly  valve  47  and  the  jet  needle  21  arecon- 
nected  by  a  link  or  cam  48.  The  peripheral  edge  49  of 
the  butterfly  valve  47  and  the  inside  wall  of  the  main 
intake  passage  3  form  the  main  intake  air  restriction  8 
therebetween. 

30  As  described  above,  according  to  the  present 
invention,  air  and  fuel  are  mixed  in  the  negative  pres- 
sure  moderating  chamber  in  which  the  negative  pres- 
sure  is  controlled  within  the  range  that  the  effect  of  the 
air  compressibility  to  the  air  fuel  ratio  is  practically  neg- 

35  ligible,  so  that  an  air-fuel  mixture  of  the  constant  air-fuel 
ratio  can  be  obtained.  Further,  the  air-fuel  mixture  and 
the  main  intake  air  metered  through  the  main  intake  air 
restriction  are  mixed  in  the  main  intake  passage  down- 
stream  of  the  main  intake  air  restriction,  so  that  the  air- 

40  fuel  ratio  supplied  to  the  engine  is  kept  constant  in  all 
the  running  conditions  of  the  engine.  Accordingly,  the 
fuel  amount  can  be  controlled  by  a  single  system,  thus 
reducing  the  cost  and  preventing  combustion  discontin- 
uation  in  starting,  rapid  accelerating  and  in  other  opera- 

45  tions. 
While  the  invention  has  been  described  with  refer- 

ence  to  preferred  embodiments  thereof,  it  is  to  be 
understood  that  modifications  or  variations  may  be  eas- 
ily  made  without  departing  from  the  scope  of  the 

so  present  invention  which  is  defined  by  the  appended 
claims. 

Claims 

55  1.  A  carburetor  comprising: 
a  body  defining  a  main  intake  passage,  a 

negative  pressure  moderating  chamber  and  a  fuel 
chamber; 

a  metering  valve  for  opening  and  closing 

4 
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said  main  intake  passage; 
said  negative  pressure  moderating  chamber 

being  communicated  with  said  main  intake  passage 
downstream  of  said  metering  valve  through  an  air- 
fuel  mixture  metering  jet,  said  main  intake  passage 
upstream  of  said  metering  valve  through  an  air 
metering  jet  and  said  fuel  chamber  through  a  fuel 
metering  jet;  and 

a  jet  needle  movable  in  association  with  the 
opening  and  closing  of  said  metering  valve  and 
inserted  through  said  air-fuel  mixture  metering  jet 
and  said  fuel  metering  jet  with  a  clearance  therea- 
round,  respectively. 

2.  The  carburetor  as  defined  in  claim  1  ,  wherein  said 
air  metering  jet  has  an  area  larger  than  the  area  of 
the  clearance  defined  between  said  air-fuel  meter- 
ing  jet  and  said  jet  needle. 

3.  The  carburetor  as  defined  in  claim  1,  wherein  a 
negative  pressure  of  said  negative  pressure  moder- 
ating  chamber  is  adjusted  to  be  60  mmHg  or  lower 
even  when  a  negative  pressure  in  said  main  intake 
passage  downstream  of  said  metering  valve  is 
highest  such  as  in  idling  or  decelerating  operation 
of  an  engine. 

4.  The  carburetor  as  defined  in  claim  1  ,  wherein  said 
metering  valve  is  a  slidable  metering  valve  having  a 
valve  guide  cylinder  disposed  across  said  main 
intake  passage  and  into  which  said  slidable  meter- 
ing  valve  is  slidably  inserted  to  be  advanced  and 
retracted  in  said  main  intake  passage,  thereby  con- 
trolling  the  opening  and  closing  of  said  main  intake 
passage. 

5.  The  carburetor  as  defined  in  claim  4  further  com- 
prising  a  projection  wall  projected  downwardly  from 
a  bottom  of  said  slidable  metering  valve,  said  pro- 
jection  wall  and  an  opposing  inside  wall  of  said 
main  intake  passage  forming  an  intake  air  restric- 
tion  therebetween. 

6.  The  carburetor  as  defined  in  claim  1  ,  wherein  said 
metering  valve  is  a  butterfly  valve  mounted  on  a 
valve  shaft  disposed  across  said  main  intake  pas- 
sage  such  that  the  rotation  of  said  butterfly  valve 
controls  the  opening  and  closing  of  said  main  intake 
passage. 

7.  The  carburetor  as  defined  in  claim  1  ,  wherein  said 
air  metering  jet  includes  a  compensation  valve 
capable  of  adjusting  airflow  rate. 

8.  The  carburetor  as  defined  in  claim  7,  wherein  said 
compensation  valve  is  manually  adjusted  or  manu- 
ally  opened  and  closed. 

9.  The  carburetor  as  defined  in  claim  7,  wherein  said 
compensation  valve  is  driven  by  signals  from  an  02 
sensor  mounted  on  a  discharge  pipe. 

5  10.  The  carburetor  as  defined  in  claim  7,  wherein  said 
compensation  valve  is  driven  by  a  temperature- 
responsive  member  responsive  to  an  engine  tem- 
perature. 

10  11.  The  carburetor  as  defined  in  claim  7,  wherein  said 
compensation  valve  is  connected  to  a  high-altitude 
compensator. 

15 

25 

30 

35 

40 

45 

50 

5 



EP  0  728  935  A1 

6 



P  0  728  935  A1 



EP  0  728  935  A1 

8 



EP  0  728  935  A1 

9 



EP  0  728  935  A1 

Kuronean  Patent  .  ,  Application  Number buropean  ratent  EUROPEAN  SEARCH  REPORT 
Office  EP  96  10  2351 

DOCUMENTS  CONSIDERED  TO  BE  RELEVANT 

Category Citation  of  document  with  indication,  where  appropriate, 
of  relevant  passages 

Relevant 
to  claim 

ULA&alMCA  l  lurv  ur  I  nr. APPLICATION  (Int.C1.6) 

Y 
A 

Y 

Y 

3B-A-1  375  419  (M0RGENR0TH) 
"  page  2,  line  34  -  line  53  * 
*  page  3,  line  25  -  line  39  * 
*  page  3,  1  ine  54  -  1  ine  94  * 
*  page  4,  line  72  -  line  77;  figure  1  * 

SB-A-2  033  482  (NISSAN) 
*  page  1,  line  127  -  page  2,  line  3  * 
*  page  2,  line  25  -  line  37  * 
*  page  2,  1  ine  81  -  1  ine  83  * 
*  page  2,  line  91  -  line  99;  figure  4  * 

3B-A-2  112  072  (TOYOTA) 

*  page  1,  line  115 
*  page  2,  line  104 
figure  1 

page  2,  line  24  * 
1  ine  105;  claim  1; 

DE-C-673  510  (BAILEY  POLLARD  DAWES) 
*  page  1,  line  33  -  page  2,  line  40; 
figures  1,3  * 

DE-A-29  41  705  (TOYOTA) 
*  page  10,  paragraph  3;  figures  1,2,4  * 
*  page  11,  paragraph  1-2  * 

GB-A-2  034  823  (NISSAN) 
*  page  1,  line  97  -  line  114;  figure  1  * 

US-A-4  091  781  (MITUYASU) 
*  column  2,  line  17  -  line  51;  figure  2  * 

GB-A-2  086  988  (TOYOTA) 
*  page  2,  line  40  -  line  56;  figure  8  * 

US-A-3  925  521  (0TANI) 
*  column  2,  line  40  -  line  63  * 

The  present  search  report  has  been  drawn  up  for  all  claims 

L.2,6-8 

3-11 

1,6-8 

F02M9/06 
F02M7/22 

L,4 ,5 ,7 ,  
L0 

1,4 

1,4 

1,6,7 

1,7 

10 

11 

Itl  MINU.Al.  HLLUS SEARCHED  (Int.CI.6) 

Place  of  search 
THE  HAGUE 

Date  of  completion  ot  the  scar  en 
20  May  1996 J o n s ,   J 

CATEGORY  OF  CITED  DOCUMENTS 
X  :  particularly  relevant  if  taken  alone Y  :  particularly  relevant  if  combined  with  another 

document  of  the  same  category A  :  technological  background O  :  non-written  disclosure 
P  :  intermediate  document 

theory  or  principle  underlying  the  invention earlier  patent  document,  but  published  on,  or after  the  filing  date document  cited  in  the  application 
document  cited  for  other  reasons 

&  :  member  ot  the  same  patent  family,  corresponding document 

10 



EP  0  728  935  A1 

J )  European  Patent  EUROPEAN  SEARCH  REPORT  APP'iCa,i°n  ^  
Office  EP  96  10  2351 

DOCUMENTS  CONSIDERED  TO  BE  RELEVANT 

Category Citation  of  document  with  indication,  where  appropriate, 
of  relevant  passages 

Relevant 
to  claim 

CLA5S1MCA1IUN  u»  itit 
APPLICATION  (Int.CI.6) 

A 

A 

FR-A-1  499  111  (DE  PONTAC) 
*  page  2,  line  R,  paragraph  3;  figure  1  * 

GB-A-2  042  088  (AMAL  LTD) 
*  figures  1-3  * 

DE-C-476  520  (BROWN  &  BARLOW) 
*  figures  2,5  * 

US-A-5  054  449  (STARK) 
*  column  4,  line  42  -  line  49;  figure  3  * 
*  column  4,  line  59  -  line  62  * 
*  column  5,  line  12  -  line  19  * 

10,11 

7,8 

TECHNICAL  rlELUa 
SEARCHED  (Int.CI.6) 

The  present  search  report  has  been  drawn  up  for  all  claims 
Place  of  search 

THE  HAGUE 
Date  of  completion  of  the  search 
20  May  1996 

Examine 
Jor is ,   J 

CATEGORY  OF  CITED  DOCUMENTS 
X  :  particularly  relevant  if  taken  alone Y  :  particularly  relevant  if  combined  with  another 

document  of  the  same  category A  :  technological  background O  :  non-written  disclosure 
P  :  intermediate  document 

T  :  theory  or  principle  underlying  the  invention E  :  earlier  patent  document,  but  published  on,  or after  the  filing  date 
D  :  document  cited  in  the  application L  :  document  cited  for  other  reasons 
&  :  member  of  the  same  patent  family,  corresponding document 

11 


	bibliography
	description
	claims
	drawings
	search report

