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z/  ■  nrowie  vaive  assemoiy  Dody. 

\ẑ r  »-i  unuiuo  vaivo  assemoiy  Doay  compnses  a 
main  valve  body  portion  (II)  formed  integrally  a  pair 
of  intake  air  passages  (I2a,  I2b)  therein  and  a  throttle 
valve  shaft  (14)  having  two  throttle  valves  (I5a,  I5b). 
Three  through-hole  portions  (I3a,  I3b,  I3c)  are  formed 
through  the  main  valve  body  portion  (II)  so  as  to 
penetrate  the  throttle  valve  shaft  (14).  Two  end 
through-hole  portions  (I3a,  I3b)  support  and  fit  freely 
rotatively  the  throttle  valve  shaft  (14).  An  intermediate 
through-hole  portion  (13)  has  a  larger  diameter  that  of 
an  outer  diameter  of  the  throttle  valve  shaft  (14).  A 
clearance  (c)  is  formed  between  the  intermediate 
through-hole  portion  (I3c)  and  the  throttle  valve  shaft 

!(I4).  The  clearance  (c)  is  set  larger  than  a  bending *  amount  of  the  throttle  valve  shaft  (14).  The  clearance 
h(c)  is  to  be  set  more  than  80um.  Friction  and/or 
■seizure  can  not  cause  at  the  intermediate  through- 
'hole  DOrtion  t\5n\  snri  tho IIU .  '  -■  ■  —  —  ■  >«̂"  v.  uiq  *?iiiwiuiy nina  Of  the  thrnttlo  valvo  ehaft  (IA\  ôn  k~  i 
 ̂ a  —  —  —  .  v  u..uii  î-r;  w«  i  euiaineu. 
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UROTTLE  VALVE  ASSEMBLY  BUUY 

IACKGROUND  OF  THE  INVENTION 

Field  of  the  Invention  ) 

The  present  invention  relates  to  a  throttle  valve 
issembly  body  and,  more  particularly  to  a  throttle 
alve  assembly  body  comprising  a  main  valve 
>ody  portion  having  a  pair  of  intake  air  passages 
>ach  of  which  provides  a  throttle  valve  therein, 
espectively.  The  throttle  valve  assembly  body  of 
his  kind  is  used  widely  in  a  fuel  injection  type 
jasoline  internal  combustion  engine  such  as  in  an 
lutomobile. 

Description  of  the  Pnor  Art  ) 

Fig.  4  shows  a  cross-sectional  view  of  one 
jxample  of  a  twin  type  throttle  valve  assembly 
jody  of  the  fuel  injection  type  gasoline  internal 
;ombustion  engine.  The  twin  type  throttle  valve 
assembly  body  including  a  pair  of  main  valve  body 
Dortions  have  been  known  in  Japanese  Patent  Laid- 
Dpen  Publication  No.  214654/1983. 

The  above  conventional  twin  type  throttle  valve 
assembly  body  includes  a  pair  of  main  valve  body 
portions  101a  and  101b.  A  pair  of  throttle  valve  shafts 
102a  and  102b  are  arrayed  at  orthogonally  through 
and  supported  rotatively  within  the  respective  main 
valve  body  portions  101a  and  101b.  Each  of  throttle 
valve  103a  or  »3b  is  fixed  on  the  throttle  valve  shaft 
102a  or  102b,  respectively. 

An  accelerator  lever  114  is  provided  to  the  throt- 
tle  valve  shaft  102b  and  forced  to  give  a  turning 
force  by  a  spring  115  at  a  close-valve  direction.  Two 
stopper  levers  114a  and  114b  are  mounted  on  one 
end  portion  of  the  throttle  valve  shafts  102a  and 
102b,  respectively. 

An  intermediate  link  107  is  connected  to  be- 
tween  the  throttle  valve  shafts  102a  and  102b  and 
interlocks  together  the  throttle  valve  shafts  102a  and 
102b.  Thereby  the  throttle  valve  shaft  102a  can  be 
turn  at  the  same  turning  degree  that  of  the  throttle 
valve  shaft  102b,  when  another  throttle  valve  shaft 
102b  is  turned  through  the  accelerator  lever  114. 

The  interlocking  mechanism  will  be  explained 
below  in  detail.  The  throttle  valve  shaft  102a  or  102b 
forms  respectively  a  male  screw  portion  at  a  facing 
end  portion  to  the  throttle  valve  shaft  102b  or  102a. 
Two  levers  105  and  112  are  mounted  on  the  respec- 
tive  male  screw  portions  by  nuts  106a  and  106b. 
The  nuts  106a  and  106b  form  respectively  ball  bear- 
ing  portions  within  themselves. 

me  intermeaiaie  iinK  iu/  rorms  iniegrany  iv»u 
ball  members  107a  and  107b  at  both  end  portions 
thereof.  The  ball  members  107a  and  107b  are  fitted 
respectively  themselves  into  the  ball  bearing  por- 

>  tions  of  the  nuts  106a  and  106b.  Two  levers  107c 
and  I07d  are  mounted  integrally  on  the  intermedi- 
ate  portion  of  the  intermediate  link  107  and  dis- 
posed  to  be  opposite  respectively  to  the  lever  105 
and  the  lever  112. 

o  The  lever  105  and  the  lever  107c  are  fixed  at  a 
relative  position  by  a  setscrew  110  and  a  check  nut 
III.  The  lever  112  and  the  lever  I07d  are  fixed  at  a 
relative  position  by  suitably  adjusting  an  adjust- 
ment  screw  108.  A  spring  109  is  disposed  between 

5  the  adjustment  screw  108  and  the  lever  112. 
When  the  relationship  position  between  the  le- 

ver  107c  and  the  lever  112  is  adjusted,  however  the 
lever  I07d  can  be  move  any  amount  of  range  by 
squeezing  the  adjustment  screw  108.  Because  of 

>.o  even  though  one  stopper  104a  of  which  the  stop- 
pers  104a  and  104b  contacts  to  the  main  valve  body 
portion  101a,  another  stopper  104b  parts  from  the 
main  body  portion  101b. 

As  a  result,  the  adjustment  of  an  air  amount 
»5  during  idling  operation  becomes  difficult  extremely. 

For  the  interlocking  mechanism  having  the  inter- 
mediate  link  107  interlockes  two  throttle  valve  shafts 
102a  and  102b  each  other,  therefore  many  constitut- 
ing  components  may  be  necessity,  and  further  the 

30  throttle  valve  assembly  body  may  be  become  large 
and  increase  in  weight. 

For  the  dissolution  of  the  above  inconvenien- 
ces,  a  throttle  valve  assembly  body,  in  which  two 
main  valve  body  portions  are  combined  to  each 

36  other  and  formed  integrally  and  further  single  throt- 
tle  valve  shaft  penetrates  through  the  combined 
main  valve  body  portion,  may  be  supposed.  How- 
ever,  by  the  adaption  of  such  a  throttle  valve  as- 
sembly  body,  the  throttle  valve  assembly  body 

40  may  be  become  small  and  light  in  weight  and 
further  require  no  adjustment  operation  such  as  the 
intermediate  link  member. 

However,  when  single  throttle  valve  shaft  hav- 
ing  two  throttle  valves  thereon  is  disposed  so  as  to 

45  be  penetrated  the  combined  main  valve  body  por- 
tion,  the  throttle  valve  shaft  may  be  supported  at 
three  through-hole  portions  of  the  combined  main 
valve  body  portion,  which  are  two  end  through-hole 
portions  and  a  central  through-hole  portion, 

so  If  the  throttle  valve  shaft  bend,  a  locally  strong 
pressure  may  be  cause  at  a  part  of  bearing  por- 
tions  or  two  end  through-hole  portions,  therefore 
there  is  the  possibility  that  the  throttle  valve  shaft 
can  not  turn  smoothly. 
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turning  smoothly,  for  example,  even  though  the 
driver  releases  a  force  from  the  accelerator  pedal, 
the  inconveniences  such  as  a  check  for  operating 
the  close-valve  direction  of  the  throttle  valve  shaft 
by  the  spring  will  be  brought. 

An  object  of  the  present  invention  is  to  provide 
a  throttle  valve  assembly  body  wherein  a  throttle 
/alve  shaft  can  be  turn  smoothly. 

Another  object  of  the  present  invention  is  to 
jrovide  a  throttle  valve  assembly  body  wherein  a 
hrottle  valve  shaft  is  not  contact  with  an  inner 
surface  of  a  central  through-hole  portion  of  a  main 
'alve  body  portion. 

Further  object  of  the  present  invention  is  to 
>rovide  a  throttle  valve  assembly  body  wherein  a 
lumber  of  the  constituting  components  therefor 
an  be  decreased. 

Still  object  of  the  present  invention  is  to  pro- 
ide  a  throttle  valve  assembly  body  wherein  a 
irottle  valve  assembly  body  can  be  made  smaller 
nd  lighter  in  weight. 

A  throttle  valve  assembly  body  comprises  a 
lain  valve  body  portion  formed  integrally  a  pair  of 
itake  air  passages  therein  and  a  throttle  valve 
haft  having  two  throttle  valves  at  orthogonally  to 
le  pair  of  intake  air  passages.  Two  throttle  valves 
re  disposed  respectively  one  of  the  intake  air 
assages. 

Three  through-hole  portions  are  formed 
irough  the  main  valve  body  portion  so  as  to 
anetrate  the  throttle  valve  shaft.  Two  end  through- 
ale  portions  of  three  through-hole  portions  support 
id  fit  freely  rotatively  the  throttle  valve  shaft.  An 
termediate  through-hole  portion  of  three  through- 
)le  portions  has  a  larger  diameter  that  of  an  outer 
ameter  of  the  throttle  valve  shaft.  A  clearance  is 
rmed  between  the  intermediate  through-hole  por- 
>n  and  the  throttle  valve  shaft.  The  clearance  is 
it  larger  than  a  bending  or  deflection  amount  of 
e  throttle  valve  shaft.  The  clearance  is  to  be  set 
ore  than  80um.  The  throttle  valve  shaft  may  be 
ipported  at  two  end  portions  via  bearing  mem- 
»rs  and  bearing  pressure  members. 

According  to  the  throttle  valve  assembly  body 
the  present  invention,  the  throttle  valve  shaft  is 

pported  on  two  end  through-hole  portions  among 
three  through-hole  portions  in  which  the  throttle 
Ive  shaft  penetrates  through  the  main  valve  body 
rtion  and  loosely  fitted  on  the  intermediate 
ough-hole  portion  of  three  through-hole  portions, 
ereby  even  though  the  throttle  valve  shaft  bend, 

incuon  ana/or  seizure  can  not  cause  at  the  inter- 
mediate  through-hole  portion  and  the  assurance  of 
the  smoothly  turning  of  the  throttle  valve  shaft  can 
be  attained. 

5  According  to  the  present  invention,  the  throttle 
valve  assembly  body  can  be  constituted  smaller, 
lighter  in  weight  and  at  low  cost.  The  throttle  valve 
shaft  can  be  turned  smoothly,  and  also  the  throttle 
valve  assembly  body  has  an  excellent  effect  that 

>o  there  is  no  need  for  maintenance  and  inspection. 

onicr  uca^HlK  i  IUIM  UF  THE  DRAWINGS 

'5  Fig.  I  shows  a  cross-sectional  view  of  a 
throttle  valve  assembly  body  according  to  one  em- 
bodiment  of  the  present  invention; 

Fig.  2  shows  an  explanation  view  for  setting 
a  clearance 

v  and  also  a  relationship  between  measurement  por- 
tions  and  bending  amounts  of  the  throttle  valve 
shaft; 

Fig.  3  shows  a  cross-sectional  view  of  a 
throttle  valve  assembly  body  according  to  another 

5  embodiment  of  the  present  invention;  and 
Fig.  4  shows  a  cross-sectional  view  of  prior 

art  of  a  conventional  twin  type  throttle  valve  assem- 
bly  body. 

DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

Fig.  I  shows  a  cross-sectional  view  of  a  throttle 
;  valve  assembly  body  according  to  one  embodi- 

ment  of  the  present  invention.  A  main  valve  body 
portion  II  of  the  throttle  valve  assembly  body  in  a 
fuel  injection  type  gasoline  internal  combustion  en- 
gine  such  as  in  an  automobile  forms  integrally  and 

'  provides  a  pair  of  intake  air  passages  12a  and  12b 
therein.  The  main  valve  body  portion  II  has  three 
through-hole  portions  13a,  13b  and  13c  therewith  at 
same  plan  linear  line. 

Single  throttle  valve  shaft  14  is  disposed  within 
the  main  valve  body  portion  II  at  orthogonally  to  the 
pair  of  intake  air  passages  12a  and  12b  through 
three  through-hole  portions  13a,  13b  and  13c.  The 
throttle  valve  shaft  14  provides  two  throttle  valves 
15a  and  115b  thereon.  The  throttle  valve  15a  is  dis- 
posed  in  the  intake  air  passage  12a.  While  the 
throttle  valve  15b  is  disposed  in  the  intake  air  pas- 
sage  12b.  An  accelerator  lever  16  is  provided  to  the 
throttle  valve  shaft  14  and  forced  to  give  a  turning 
force  by  a  spring  17  at  a  close-valve  direction. 

Among  of  three  through-hole  portions  13a,  13b 
and  13c,  two  through-hole  portions  13a  and  13b 
which  are  positioned  respectively  at  end  portions 
and  constitutes  bearing  portions  of  the  throttle 
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alve  shaft  14  so  that  the  throttle  valve  shaft  14  can 
>e  fitted  freely  rotatively  at  two  end  through-hole 
>ortions  13a  and  13b.  Besides,  the  central  or  inter- 
nediate  through-hole  portion  13c  has  larger  diam- 
rter  than  an  outer  diameter  of  the  throttle  valve 
shaft  14  and  constitutes  a  loose  fit  portion. 

Therefore,  a  clearance  c  is  formed  between  an 
)uter  surface  of  the  throttle  valve  shaft  14  and  an 
nner  surface  of  the  central  through-hole  portion 
3c.  The  dimensions  of  the  clearance  c  are  set 
arger  than  a  bending  or  deflection  amount  of  the 
hrottle  valve  shaft  14  which  is  a  deflection  amount 
jeflected  by  receiving  a  bending  force. 

To  put  it  concretely,  the  dimensions  of  the 
:learance  c  is  set  larger  than  the  bending  or  de- 
lection  amount  which  correspondes  an  estimate 
•naximum  bending  amount  when  the  throttle  valve 
shaft  14  would  be  received. 

By  this  throttle  valve  assembly  body,  when  the 
throttle  valve  shaft  14  is  bent,  the  throttle  valve  shaft 
14  is  not  contact  with  the  inner  surface  of  the 
central  through-hole  portion  13c,  therefore  the  throt- 
tle  valve  shaft  14  is  free  from  the  prevention  of  the 
smoothly  turning. 

Fig.  2  shows  an  explanation  view  of  one  exam- 
ple  for  setting  the  dimensions  of  the  clearance  c. 
The  throttle  valve  shaft  14  is  made  of  the  soft  iron  ( 
JIS  S45C  )  and  is  a  10  mm  in  the  diameter. 

Four  measurement  portions  A,  B,  C  and  D  are 
set  on  the  throttle  valve  shaft  14.  Such  a  measure- 
ment  portions  A,  B,  C  and  D  are  positioned  at 
installation  portions  of  two  throttle  valves  15a  and 
15b  with  the  throttle  valve  shaft  14.  The  bending 
amounts  of  the  throttle  valve  shaft  14  in  the  mea- 
surement  portions  A,  B,  C  and  D  are  shown  as  a 
curve  Y  in  Fig.  2,  when  the  throttle  valve  assembly 
body  is  subjected  to  under  a  negative  pressure 
value  at  -650  mm  Hg.  The  maximum  bending 
amount  of  the  throttle  valve  shaft  14  in  this  case  is 
about  80u.m.  The  dimensions  of  the  clearance  c 
must  be  set  larger  than  that  of  this  maximum  value, 
namely  more  than  SOttm. 

Fig.  3  shows  different  second  embodiment  of 
the  present  invention.  The  difference  between  the 
second  embodiment  and  the  first  embodiment  is 
constituting  components  for  supporting  the  throttle 
valve  shaft  14.  The  throttle  valve  shaft  14  in  the 
second  embodiment  is  supported  at  two  end 
through-hole  portions  13a  and  13b  thereof  via  bear- 
ing  members  21a  and  21b.  The  clearance  c  is 
formed  between  the  inner  surface  of  the  central  or 
intermediate  through-hole  portion  13c  and  the  outer 
surface  of  the  throttle  valve  shaft  14  and  constitutes 
a  loose  fit  portion  as  same  as  the  first  embodiment. 
The  bearing  members  21a  and  21b  are  hold  by 
bearing  pressure  members  22a  and  22b,  respec- 
tively. 

Altnougn  oy  tnis  tnrottie  vaive  assemDiy  Doay, 
when  the  throttle  valve  shaft  14  is  bent,  the  throttle 
valve  shaft  14  is  not  contact  with  the  inner  surface 
of  the  central  through-hole  portion  13c,  therefore  the 

i  throttle  valve  shaft  14  is  free  from  the  prevention  of 
the  smoothly  turning. 

In  both  the  first  and  the  second  embodiments, 
the  throttle  valve  assembly  body  is  made  smaller 
so  as  to  constitute  the  integral  component  structure 

o  of  the  main  valve  body  portion.  The  throttle  valve 
assembly  body  structure  becomes  to  be  simple 
and  also  cut  down  the  manufacturing  cost  thereof, 
because  of  no  intermediate  link  member  and  no 
attaching  members  thereof.  Further  it  is  not  neces- 

5  sary  to  provide  the  intermediate  link  member  there- 
in. 

Claims 
>o 

1.  A  throttle  valve  assembly  body  comprising; 
a  main  valve  body  portion  (II)  formed  integrally  a 
pair  of  intake  air  passages  (12a,  12b)  therein,  a 
throttle  valve  shaft  (14)  having  two  throttle  valves  - 

»  (15a,  15b)  disposed  through  said  main  valve  body 
portion  (II)  at  orthogonally  to  the  pair  of  intake  air 
passages  (12a,  12b),  and  said  throttle  valves  (15a, 
15b)  disposed  respectively  one  of  the  intake  air 
passages  (I2a,  12b)  characterized  in  that 

30  three  through-hole  portions  (13a,  13b,  13c)  are 
formed  through  said  main  valve  body  portion  (II)  so 
as  to  penetrate  said  throttle  valve  shaft  (14),  two 
end  through-hole  portions  (13a,  13b)  of  said  three 
through-hole  portions  (13a,  13b,  13c)  support  and  fit 

35  freely  rotatively  said  throttle  valve  shaft  (14),  an 
intermediate  through-hole  portion  (I3c)  of  said  three 
through-hole  portions  (13a,  13b,  13c)  has  a  larger 
diameter  that  of  an  outer  diameter  of  said  throttle 
valve  shaft  (14),  and  a  clearance  (c)  is  formed 

40  between  said  intermediate  through-hole  portion  - 
(13c)  and  said  throttle  valve  shaft  (14). 

2.  A  throttle  valve  assembly  body  according  to 
claim  I,  characterized  in  that  said  clearance  (c)  is 
set  larger  than  a  bending  amount  of  said  throttle 

45  valve  shaft  (14). 
3.  A  throttle  valve  assembly  body  according  to 

claim  I,  characterized  in  that  said  clearance  (c)  is  to 
be  set  more  than  80um. 

4.  A  throttle  valve  assembly  body  comprising; 
so  a  main  valve  body  portion  (II)  formed  integrally  a 

pair  of  intake  air  passages  (12a,  12b)  therein,  a 
throttle  valve  shaft  (14)  having  two  throttle  valves  - 
(15a,  15b)  disposed  through  said  main  valve  body 
portion  (II)  at  orthogonally  to  the  pair  of  intake  air 

55  passages  (12a,  12b),  and  said  throttle  valves  (15a, 
15b)  disposed  respectively  one  of  the  intake  air 
passages  (12a,  12b)  characterized  in  that 
three  through-hole  portions  (13a,  13b,  13c)  are 

4 



as  to  penetrate  said  throttle  valve  shaft  (14)  at  two 
end  portions  via  bearing  members  (21a,  21b)  and 
bearing  pressure  members  (22a,  22b),  two  end 
through-hole  portions  (13a,  13b)  of  said  three  s 
through-hole  portions  (13a,  13b,  13c)  support  and  fit 
Freely  rotatively  said  throttle  valve  shaft  (14),  an 
ntermediate  through-hole  portion  (13c)  of  said  three 
tirough-hole  portions  (13a,  13b,  13c)  has  a  larger 
iiameter  that  of  an  outer  diameter  of  said  throttle  io reive  shaft  (14),  and  a  clearance  (c)  is  formed 
>etween  said  intermediate  through-hole  portion  - 
13c)  and  said  throttle  valve  shaft  (14). 

5.  A  throttle  valve  assembly  body  according  to 
:laim  4,  characterized  in  that  said  clearance  (c)  is  75 :et  larger  than  a  bending  amount  of  said  throttle 
alve  shaft  (14). 

6.  A  throttle  valve  assembly  body  according  to 
laim  4,  characterized  in  that  said  clearance  (c)  is 
3  be  set  more  than  80um.  20 
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