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(54)  Throttle  valve  control  device 

(57)  A  throttle  drum  (40)  with  a  first  return  spring 
(54)  disposed  therearound  is  rotatably  mounted  on  a 
throttle  shaft  (28),  and  a  cruise  control  drum  (60)  with  a 
second  return  spring  (72)  disposed  therearound  is  rotat- 
ably  disposed  around  the  throttle  drum  (40).  The  throttle 

drum  (40)  and  the  cruise  control  drum  (60)  are  arranged 
in  a  radially  double-walled  structure  around  the  throttle 
shaft  (28),  which  may  be  of  a  relatively  short  axial 
length. 
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Description 

The  present  invention  relates  to  a  throttle  valve  con- 
trol  device  for  rotating  a  throttle  shaft  about  its  own  axis 
by  holding  an  operating  drum  angularly  movable  by  an  s 
accelerator  pedal  and  an  operating  drum  for  cruise  con- 
trol  independently  against  a  throttle  lever  that  is  fixedly 
mounted  on  the  throttle  shaft. 

There  has  been  known  an  automobile  cruise  con- 
trol  system  which  allows  the  driver  of  an  automobile  to  to 
drive  the  automobile  constantly  at  a  certain  desired 
speed  without  the  need  for  operating  the  accelerator 
pedal  by  turning  on  a  cruise  control  switch  at  the  time 
the  automobile  has  reached  the  desired  speed. 

Various  throttle  valve  control  devices  incorporating  15 
such  an  automobile  cruise  control  system  have  been 
proposed  in  the  art  (see,  for  example,  Japanese  laid- 
open  utility  model  publication  No.  62-130140).  One 
such  proposed  throttle  valve  control  device  will  be 
described  below  with  reference  to  FIG.  7  of  the  accom-  20 
panying  drawings. 

As  shown  in  FIG.  7,  a  throttle  shaft  4  is  integrally 
joined  to  a  throttle  valve  2  which  is  supported  by  a  valve 
casing  1,  and  a  valve  opening/closing  lever  (throttle 
lever)  6  is  fixedly  mounted  on  the  throttle  shaft  4.  The  25 
valve  opening/closing  lever  6  has  an  engaging  arm  8 
spaced  from  and  extending  parallel  to  the  throttle  shaft 
4.  On  the  throttle  shaft  4,  there  are  angularly  movably 
mounted  a  first  operating  member  10  connected  to  an 
accelerator  pedal  (not  shown)  and  a  second  operating  30 
member  12  connected  to  a  cruse  control  system  (not 
shown).  The  first  and  second  operating  members  10,12 
are  angularly  movable  independently  of  each  other  and 
associated  with  respective  return  springs  14,  16.  When 
the  first  operating  member  1  0  or  the  second  operating  35 
member  12  engages  the  engaging  arm  8,  it  angularly 
moves  the  throttle  shaft  4  about  its  own  axis  for  thereby 
opening  or  closing  the  throttle  valve  2. 

In  order  to  allow  the  first  and  second  operating 
members  10,  1  2  to  turn  smoothly  on  the  throttle  shaft  4,  40 
the  first  and  second  operating  members  10,  12  have 
respective  drums  1  0a,  1  2a  which  are  mounted  on  the 
throttle  shaft  4  in  axially  adjacent  relation  to  each  other. 
The  drums  10a,  12a  have  respective  axial  widths  in  the 
directions  indicated  by  the  arrow  X,  which  are  substan-  45 
tially  greater  than  the  widths  of  the  first  and  second 
operating  members  10,  12.  The  first  and  second  operat- 
ing  members  10,  12  are  positioned  axially  in  tandem  in 
the  directions  indicated  by  the  arrow  X.  Therefore,  the 
throttle  shaft  4  is  required  to  be  of  an  axial  length  large  so 
enough  to  support  the  drums  10a,  12a  thereon. 

As  a  result,  the  span  or  distance  from  the  point  on 
the  throttle  shaft  4  where  the  load  from  the  outermost 
second  operating  member  12  is  applied  to  the  bearing 
of  the  valve  casing  1  which  supports  the  throttle  valve  2  55 
is  so  large  that  the  throttle  shaft  4  tends  to  cause  scuff- 
ing  on  itself  and  the  valve  casing  1  when  the  throttle 
valve  4  rotates.  When  the  engine  of  the  automobile 

vibrates  and  also  the  automobile  vibrates  while  running, 
the  throttle  shaft  4  is  subject  to  large  vibrations,  result- 
ing  in  a  large  load  imposed  on  the  throttle  shaft  4  and 
the  bearing  of  the  valve  casing  1  . 

If  the  axial  lengths  of  the  drums  1  0a,  1  2a  of  the  first 
and  second  operating  members  10,  12  are  reduced, 
then  the  durability  of  the  return  springs  14,  16  is  low- 
ered,  and  the  first  and  second  operating  members  10, 
12  become  unstable  in  operation,  tending  to  cause 
more  scuffing  on  itself  and  the  valve  casing  1  . 

It  is  therefore  an  aim  of  the  present  invention  to  pro- 
vide  a  throttle  valve  control  device  which  has  a  throttle 
shaft  having  a  minimum  axial  length  and  two  operating 
drums  that  are  connected  respectively  to  an  accelerator 
pedal  and  a  cruise  control  system  and  are  smoothly  and 
effectively  angularly  movable  about  the  throttle  shaft. 

The  above  and  other  aims,  features,  and  advan- 
tages  of  the  present  invention  will  become  more  appar- 
ent  from  the  following  description  when  taken  in 
conjunction  with  the  accompanying  drawings  in  which 
preferred  embodiments  of  the  present  invention  are 
shown  by  way  of  illustrative  example. 

FIG.  1  is  a  vertical  cross-sectional  view  of  a  throttle 
valve  control  device  according  to  a  first  embodi- 
ment  of  the  present  invention; 
FIG.  2  is  a  perspective  view  of  a  portion  of  the  throt- 
tle  valve  control  device  according  to  the  first 
embodiment; 
FIG.  3  is  a  side  elevational  view  of  the  throttle  valve 
control  device  according  to  the  first  embodiment; 
FIG.  4  is  a  fragmentary  vertical  cross-sectional 
view  of  a  throttle  valve  control  device  according  to  a 
second  embodiment  of  the  present  invention; 
FIG.  5  is  a  perspective  view  of  a  guide  member  of 
the  throttle  valve  control  device  according  to  the 
second  embodiment; 
FIG.  6  is  a  fragmentary  vertical  cross-sectional 
view  of  a  throttle  valve  control  device  according  to  a 
third  embodiment  of  the  present  invention;  and 
FIG.  7  is  a  fragmentary  vertical  cross-sectional 
view  of  a  conventional  throttle  valve  control  device. 

FIG.  1  shows  a  throttle  valve  control  device  20 
according  to  a  first  embodiment  of  the  present  inven- 
tion.  The  throttle  valve  control  device  20  may  be  used  in 
a  fuel  injector  or  a  carburetor  for  an  internal  combustion 
engine.  In  the  illustrated  embodiment,  the  throttle  valve 
control  device  20  is  incorporated  in  a  fuel  injector  com- 
bined  with  the  internal  combustion  engine  of  an  automo- 
bile. 

The  throttle  valve  control  device  20  includes  a  valve 
casing  22  having  a  passage  24  defined  therein  and  a 
throttle  valve  26  angularly  movably  mounted  in  the  valve 
casing  44  for  selectively  opening  and  closing  the  pas- 
sage  24.  The  throttle  valve  26  is  fixedly  supported  on  a 
throttle  shaft  28  which  has  an  axial  end  30  supported  in 
the  valve  casing  22. 
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The  throttle  shaft  28  has  an  opposite  axial  end 
angularly  movably  supported  in  the  valve  casing  22  by  a 
bearing  32  and  terminating  in  a  distal  end  portion  which 
has  a  substantially  elliptical  cross  section  shaped  by  a 
pair  of  diametrically  opposite  recesses  34a,  34b  defined  5 
therein.  A  throttle  lever  36  is  mounted  on  the  distal  end 
portion  of  the  throttle  shaft  28  and  fixedly  secured 
thereto  by  the  recesses  34a,  34b  for  rotation  therewith. 
The  throttle  lever  36  has  a  substantially  elliptical  central 
hole  37  which  is  complementary  in  shape  to  the  sub-  w 
stantially  elliptical  cross  section  of  the  throttle  shaft  28. 
The  throttle  lever  36  includes  an  engaging  arm  38  (see 
FIGS.  1  and  2)  radially  spaced  outwardly  from  and  axi- 
ally  expanding  parallel  to  the  throttle  shaft  28  in  the 
directions  indicated  by  the  arrows  X.  15 

A  throttle  drum  (operating  drum)  40  is  rotatably 
mounted  on  the  throttle  shaft  28.  The  throttle  drum  40 
has  a  drum  body  42  extending  axially  of  the  throttle 
shaft  28  and  a  disk  44  extending  radially  outwardly  from 
an  axial  end  of  the  drum  body  42  and  integrally  formed  20 
therewith.  The  drum  body  42  and  the  disk  44  may  be 
formed  separately  from  each  other  and  then  integrally 
joined  to  each  other.  The  disk  44  includes  a  projecting 
bar  48  extending  radially  outwardly  therefrom  for 
engagement  with  the  engaging  arm  38.  A  first  wire  50  25 
fixed  at  one  end  thereof  to  the  disk  44  extends  through 
a  guide  52  of  U-shaped  cross  section  and  is  connected 
to  an  accelerator  pedal  (not  shown). 

A  first  return  spring  54  in  the  form  of  a  coiled  torsion 
spring  has  an  end  fixed  to  the  disk  44,  and  is  disposed  30 
around  the  drum  body  42.  The  other  end  of  the  first 
return  spring  54  engages  a  support  rod  56  secured  to 
the  valve  casing  22.  The  first  return  spring  54  normally 
urges  the  throttle  drum  40  to  turn  about  its  own  axis  in 
the  direction  indicated  by  the  arrow  B  (see  FIGS.  2  and  35 
3)  for  thereby  holding  the  projecting  bar  48  against  the 
support  rod  56. 

A  cruise  control  drum  (operating  drum)  60  is  rotata- 
bly  mounted  on  the  throttle  shaft  28  around  the  first 
return  spring  54.  The  cruise  control  drum  60  has  a  drum  40 
body  62  extending  axially  of  the  throttle  shaft  28  and  a 
disk  64  extending  radially  outwardly  from  an  axial  end  of 
the  drum  body  62  and  integrally  formed  therewith.  The 
drum  body  62  is  disposed  around  and  positioned  coax- 
ially  with  the  drum  body  42  of  the  throttle  drum  40.  45 

The  drum  body  62  has  an  opening  (not  shown) 
defined  therein  through  which  the  other  end  of  the  first 
return  spring  54  extends  radially  outwardly  for  engage- 
ment  with  the  support  rod  56.  The  disk  64  includes  a 
projecting  bar  66  extending  radially  outwardly  therefrom  so 
for  engagement  with  the  engaging  arm  38.  A  second 
wire  68  (see  FIG.  1)  which  has  an  end  fixed  to  the  disk 
64  extends  through  a  guide  70  of  U-shaped  cross  sec- 
tion  and  is  connected  to  a  cruise  control  system  (not 
shown).  55 

As  shown  in  FIG.  2,  a  second  return  spring  72  in  the 
form  of  a  coiled  torsion  spring  has  an  end  fixed  to  the 
disk  64,  and  is  disposed  around  the  drum  body  62.  The 
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other  end  of  the  second  return  spring  72  engages  the 
support  rod  56.  The  cruise  control  drum  60  is  normally 
urged  to  turn  about  its  own  axis  to  hold  the  projecting 
bar  66  against  the  support  rod  56  under  the  resiliency  of 
the  second  return  spring  72. 

As  shown  in  FIG.  1  ,  a  first  throttle  return  spring  74a 
in  the  form  of  a  coiled  torsion  spring  is  interposed 
between  the  throttle  lever  36  and  the  valve  casing  22  for 
returning  the  throttle  valve  26  to  close  the  passage  24, 
and  a  second  throttle  return  spring  74b  in  the  form  of  a 
coiled  torsion  spring  is  interposed  between  the  axial 
end  30  of  the  throttle  shaft  28  and  the  valve  casing  22 
for  returning  the  throttle  valve  26  to  close  the  passage 
24. 

Operation  of  the  throttle  valve  control  device  20 
according  to  the  first  embodiment  will  be  described 
below. 

When  the  accelerator  pedal  and  the  cruise  control 
system  are  not  operated,  the  throttle  valve  26  is 
returned  to  close  the  passage  24  under  the  bias  of  the 
first  and  second  throttle  return  springs  74a,  74b  as 
shown  in  FIG.  1  . 

When  the  accelerator  pedal  is  depressed,  the  first 
wire  50  connected  to  the  throttle  drum  40  is  pulled, 
rotating  the  throttle  drum  40  in  the  direction  indicated  by 
the  arrow  A  against  the  bias  of  the  first  return  spring  54 
as  shown  in  FIG.  3.  The  projecting  bar  48  of  the  throttle 
drum  40  presses  the  engaging  arm  38  of  the  throttle 
lever  36  in  the  direction  indicated  by  the  arrow  A,  so  that 
the  throttle  lever  36  angularly  moves  with  the  throttle 
shaft  28  in  the  direction  indicated  by  the  arrow  A.  When 
the  throttle  lever  36  thus  rotates,  the  throttle  valve  26  is 
angularly  moved  an  angle  depending  on  the  depth  to 
which  the  accelerator  pedal  is  pressed,  thus  opening 
the  passage  24. 

At  this  time,  the  cruise  control  drum  60  is  held  in 
position  under  the  bias  of  the  second  return  spring  27 
against  angular  movement  with  the  throttle  drum  40. 
When  the  accelerator  pedal  is  released,  the  throttle 
drum  40  is  angularly  moved  in  the  direction  indicated  by 
the  arrow  B  under  the  bias  of  the  first  return  spring  54, 
back  to  a  return  position  in  which  the  projecting  bar  48 
is  held  against  the  support  rod  56. 

When  the  second  wire  68  is  pulled  by  the  cruise 
control  system  that  is  operated,  the  cruise  control  drum 
60  to  which  the  second  wire  68  is  secured  is  angularly 
moved  in  the  direction  indicated  by  the  arrow  A  against 
the  bias  of  the  second  return  spring  72.  The  projecting 
bar  66  of  the  cruise  control  drum  60  presses  the  engag- 
ing  arm  38,  angularly  moving  the  throttle  lever  36  in  the 
direction  indicated  by  the  arrow  A.  The  throttle  shaft  28 
on  which  the  throttle  lever  36  is  fixedly  mounted  is  now 
held  in  a  certain  angular  position  established  by  the 
cruise  control  system.  The  automobile  now  runs  at  a 
constant  speed.  When  the  cruise  control  drum  60  angu- 
larly  moves,  the  throttle  drum  40  is  prevented  from 
angularly  moving  with  the  cruise  control  drum  60  by  the 
first  return  spring  54. 
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In  the  first  embodiment,  the  throttle  drum  40  and 
the  cruise  control  drum  60  are  independently  rotatably 
mounted  on  the  throttle  shaft  28  in  a  coaxially  double- 
walled  structure  around  the  throttle  shaft  28.  Therefore, 
the  throttle  shaft  28  is  much  shorter  than  the  throttle 
shaft  of  the  conventional  structure  in  which  the  throttle 
drum  40  and  the  cruise  control  drum  60  would  be  sup- 
ported  axially  in  tandem  on  the  throttle  shaft  28. 

Consequently,  the  throttle  valve  control  device  20 
has  a  relatively  compact  overall  size,  allowing  the  throt- 
tle  drum  40  and  the  cruise  control  drum  60  to  be  posi- 
tioned  as  closely  to  the  valve  casing  22  as  possible. 
When  the  engine  of  the  automobile  vibrates  and  also 
the  automobile  vibrates  while  running,  the  throttle  shaft 
4  is  subject  to  relatively  small  vibrations,  resulting  in  a 
greatly  reduced  load  imposed  on  the  throttle  shaft  28 
and  the  bearing  32  and  neighboring  regions. 

Since  the  throttle  drum  40  and  the  cruise  control 
drum  60  are  assembled  in  a  radially  double-walled 
structure,  their  drum  bodies  42,  62  may  be  of  a  desired 
effective  axial  length  axially  of  the  throttle  shaft  28.  The 
entire  weight  of  the  throttle  valve  control  device  20  may 
thus  be  reduced,  and  the  throttle  drum  40  and  the  cruise 
control  drum  60  may  be  angularly  moved  smoothly  on 
the  throttle  shaft  28. 

FIG.  4  shows  a  throttle  valve  control  device  80 
according  to  a  second  embodiment  of  the  present 
invention.  Those  parts  shown  in  FIG.  4  which  are  identi- 
cal  to  those  shown  in  FIG.  1  are  denoted  by  identical 
reference  numerals,  and  will  not  be  described  in  detail 
below. 

As  shown  in  FIG.  4,  the  throttle  valve  control  device 
80  has  a  bearing  guide  82  disposed  radially  outwardly 
of  a  throttle  drum  40  on  which  a  first  return  spring  54  is 
disposed,  and  a  cruise  control  drum  (operating  drum) 
84  on  which  a  second  return  spring  72  is  disposed  is  sli- 
dably  mounted  on  an  outer  circumferential  surface  of 
the  bearing  guide  82. 

The  bearing  guide  82  comprises  a  tubular  body  86 
radially  spaced  outwardly  from  and  axially  extending  in 
the  directions  indicated  by  the  arrow  X  parallel  to  a 
throttle  shaft  28,  and  a  disk  88  extending  radially 
inwardly  from  and  integral  with  an  axial  end  of  the  tubu- 
lar  body  86.  The  disk  88  has  a  central  hole  90  which  is 
complementary  in  shape  to  the  cross  section  of  the 
throttle  shaft  28.  As  shown  in  FIG.  5,  the  tubular  body  86 
has  an  opening  92  including  a  portion  extending  axially 
and  having  a  certain  width  and  another  portion  extend- 
ing  circumferentially  adjacent  to  the  disk  88.  The  open- 
ing  92  serves  to  pass  the  first  return  spring  54  radially 
outwardly  therethrough. 

The  cruise  control  drum  84  is  of  a  substantially 
tubular  shape  having  a  drum  body  94,  a  guide  96,  and  a 
projecting  bar  98.  The  drum  body  94  is  slidably  dis- 
posed  on  the  outer  circumferential  surface  of  the  tubular 
body  86. 

In  the  throttle  valve  control  device  80  according  to 
the  second  embodiment,  the  bearing  guide  82  is  angu- 

larly  movable  in  unison  with  the  throttle  shaft  28,  and  the 
tubular  body  86  supports  the  cruise  control  drum  84. 
Therefore,  the  cruise  control  drum  84  is  allowed  to 
angularly  move  smoothly  and  reliably  around  the  throt- 

5  tie  shaft  28.  The  cruise  control  drum  84  does  not  have 
any  portion  corresponding  to  the  disk  64  of  the  cruise 
control  drum  60  according  to  the  first  embodiment. 
Therefore,  the  cruise  control  drum  84  is  simpler  in 
shape  than  the  cruise  control  drum  60  according  to  the 

10  first  embodiment. 
FIG.  6  shows  a  throttle  valve  control  device  100 

according  to  a  third  embodiment  of  the  present  inven- 
tion.  Those  parts  shown  in  FIG.  6  which  are  identical  to 
those  shown  in  FIGS.  1  and  4  are  denoted  by  identical 

15  reference  numerals,  and  will  not  be  described  in  detail 
below. 

As  shown  in  FIG.  6,  the  throttle  valve  control  device 
100  has  a  throttle  drum  (operating  drum)  102  is  fitted 
over  a  set  collar  101  and  a  metal  insert  103  which  are 

20  disposed  over  a  throttle  shaft  28.  Axially  opposite  ends 
of  the  metal  insert  103  are  sealed  by  respective  seals 
104  disposed  on  the  set  collar  101.  A  cruise  control 
drum  (operating  drum)  106  is  disposed  around  the 
throttle  drum  102,  with  a  first  support  108  interposed 

25  between  a  bearing  guide  82  and  the  cruise  control  drum 
106. 

The  first  support  108  comprises  a  ring-shaped 
guide  body  1  1  0  extending  axially  of  the  throttle  shaft  28 
in  the  directions  indicated  by  the  arrow  X  and  radially 

30  spaced  a  clearance  from  the  outer  circumferential  sur- 
face  of  a  tubular  body  86  of  the  bearing  guide  82  or  the 
inner  circumferential  surface  of  a  drum  body  1  06a  of  the 
cruise  control  drum  106,  and  a  flange  112  extending 
radially  outwardly  from  an  axial  end  of  the  ring-shaped 

35  guide  body  1  10  and  bearing  an  end  of  a  second  return 
spring  72. 

A  second  support  114  that  is  angularly  movable 
with  respect  to  the  throttle  shaft  28  is  disposed  between 
a  drum  body  1  02a  of  the  throttled  rum  1  02  and  a  disk  88 

40  of  the  bearing  guide  82.  The  second  support  114  com- 
prises  a  ring-shaped  guide  body  116  extending  axially 
of  the  throttle  shaft  28  and  guiding  a  first  return  spring 
54  thereon,  and  a  flange  118  extending  radially  out- 
wardly  from  an  axial  end  of  the  ring-shaped  guide  body 

45  116  and  bearing  an  end  of  the  first  return  spring  54. 
The  first  support  1  08  and  the  second  support  1  1  4 

are  made  of  a  resin  material.  Although  the  throttle  drum 
1  02  and  the  cruise  control  drum  1  06  may  be  made  of  a 
metallic  material,  they  are  preferably  made  of  a  resin 

so  material. 
In  the  third  embodiment,  the  first  support  1  08  is  dis- 

posed  between  the  bearing  guide  82  fixed  to  the  throttle 
shaft  28  and  the  cruise  control  drum  106  angularly  mov- 
able  with  respect  to  the  throttle  shaft  28,  and  a  certain 

55  clearance  is  defined  between  the  ring-shaped  guide 
body  1  10  of  the  first  support  108  and  the  bearing  guide 
82  or  the  cruise  control  drum  106. 

Due  to  the  above  clearance,  the  cruise  control  drum 

4 
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106  can  angularly  move  in  unison  with  the  first  support 
1  08  reliably  with  respect  to  the  bearing  guide  82,  so  that 
the  cruise  control  drum  106  can  angularly  move 
smoothly  without  sticking. 

The  first  and  second  supports  108,  1  14  provided  in  s 
addition  to  the  bearing  guide  82  is  effective  to  simplify 
the  shape  of  the  cruise  control  drum  106.  The  throttle 
drum  102  and  the  cruise  control  drum  106  can  reliably 
be  positioned  and  are  allowed  to  angularly  move  highly 
smoothly.  10 

With  the  flanges  112,  118  of  the  first  and  second 
supports  108,  114  bearing  the  first  and  second  return 
springs  54,  72,  respectively,  the  first  and  second  sup- 
ports  108,  114  are  angularly  moved  under  rotational 
forces  imposed  by  the  first  and  second  return  springs  15 
54,  72.  The  first  and  second  supports  108,  1  14  are  thus 
prevented  from  damage,  and  the  throttle  drum  102,  the 
throttle  lever  36,  and  the  bearing  guide  82  are  also  pre- 
vented  from  damage.  If  they  are  made  of  a  metallic 
material,  then  they  are  made  highly  resistant  to  corro-  20 
sion  by  the  above  arrangement.  The  load  on  the  throttle 
shaft  28  can  be  reduced  because  of  a  reduced  axial 
length  of  the  throttle  drum  102  and  the  cruise  control 
drum  106,  and  the  throttle  drum  102,  the  cruise  control 
drum  1  06,  and  the  first  and  second  supports  1  08,  1  1  4  25 
may  be  made  of  a  resin  material.  As  a  consequence, 
the  throttle  valve  control  device  100  has  a  relatively 
small  weight,  and  any  vibrations  to  which  they  are  sub- 
ject  are  relatively  small. 

In  the  first  through  third  embodiments,  the  throttle  30 
drum  40  (102)  is  mounted  on  the  throttle  shaft  28,  and 
the  cruise  control  drum  60  (84  or  106)  is  disposed 
around  the  throttle  drum  40  (102).  However,  the  cruise 
control  drum  60  (84  or  106)  may  be  disposed  on  the 
throttle  shaft  28,  and  the  throttle  drum  40  (1  02)  may  be  35 
disposed  radially  outwardly  of  the  cruise  control  drum 
60  (84  or  106). 

The  throttle  valve  control  devices  according  to  the 
present  invention  offer  the  following  advantages: 

One  of  the  operating  drums  on  which  the  first  return  40 
spring  is  disposed  is  mounted  to  the  throttle  shaft,  and 
the  other  operating  drum  on  which  the  second  return 
spring  is  mounted  is  disposed  around  the  first  return 
spring.  Therefore,  the  axial  length  of  the  throttle  shaft  is 
much  smaller  than  the  throttle  shaft  on  which  the  two  45 
operating  drums  would  be  disposed  axially  in  tandem 
on  the  throttle  shaft.  The  operating  drums  may  have  rel- 
atively  large  axial  lengths,  respectively.  Because  of 
these  positional  and  dimensional  features,  the  throttle 
valve  control  devices  according  to  the  present  invention  so 
are  subject  to  relatively  small  vibrations,  and  the  operat- 
ing  drums  are  allowed  to  angularly  move  independently 
and  smoothly. 

Although  certain  preferred  embodiments  of  the 
present  invention  have  been  shown  and  described  in  ss 
detail,  it  should  be  understood  that  various  changes  and 
modifications  may  be  made  therein  without  departing 
from  the  scope  of  the  appended  claims. 

15  A1  8 

Claims 

1  .  A  throttle  valve  control  device  comprising: 

a  throttle  shaft  (28); 
a  throttle  lever  (36)  fixedly  mounted  on  said 
throttle  shaft  (28); 
a  first  operating  drum  (40)  rotatably  mounted 
on  said  throttle  shaft  (28)  and  angularly  mova- 
ble  by  an  accelerator  pedal  for  engaging  said 
throttle  lever  (36)  to  angularly  move  said  throt- 
tle  shaft  (28)  about  its  own  axis; 
a  second  operating  drum  (60)  disposed  around 
said  first  operating  drum  (40)  and  angularly 
movable  by  a  cruise  control  system  for  engag- 
ing  said  throttle  lever  (36)  to  angularly  move 
said  throttle  shaft  (28)  about  its  own  axis; 
a  first  return  spring  (54)  disposed  around  said 
first  operating  drum  (40)  for  normally  urging 
said  first  operating  drum  (40)  to  angularly  move 
back  to  a  predetermined  position;  and 
a  second  return  spring  (72)  disposed  around 
said  first  return  spring  (54)  for  normally  urging 
said  second  operating  drum  (60)  to  angularly 
move  back  to  a  predetermined  position. 

2.  A  throttle  valve  control  device  according  to  claim  1  , 
wherein  said  throttle  lever  (36)  has  an  engaging 
arm  (38)  extending  axially  of  said  throttle  shaft  (28), 
and  said  first  operating  drum  (40)  and  said  second 
operating  drum  (60)  have  respective  projecting  bars 
(48),  (66)  for  individually  engaging  said  engaging 
arm  (38). 

3.  A  throttle  valve  control  device  according  to 

claim  1,  further  comprising:  a  single  support 
rod  (56)  extending  parallel  to  said  throttle  shaft 
(28),  said  first  return  spring  (54)  and  said  sec- 
ond  return  spring  (72)  having  respective  ends 
engaging  said  single  support  rod  (56). 

4.  A  throttle  valve  control  device  according  to  claim  1  , 
further  comprising: 

a  pair  of  supports  (108),  (114)  disposed 
between  said  first  operating  drum  (40)  and  said 
second  operating  drum  (60)  and  angularly 
movable  with  respect  to  said  throttle  shaft  (28); 
said  supports  (108),  (114)  having  respective 
ring-shaped  guide  bodies  (110),  (116)  extend- 
ing  axially  of  said  throttle  shaft  (28)  and  respec- 
tive  flanges  (112),  (118)  extending  radially  from 
said  ring-shaped  guide  bodies  (110),  (116)  and 
bearing  said  first  and  second  return  springs 
(54),  (72),  respectively. 

5.  A  throttle  valve  control  device  according  to  claim  1  , 
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further  comprising: 

a  bearing  guide  (82)  disposed  between  said 
first  operating  drum  (40)  and  said  second  oper- 
ating  drum  (84),  said  second  operating  drum  s 
(84)  being  supported  by  said  bearing  guide 
(82). 

6.  A  throttle  valve  control  device  according  to  claim  5, 
wherein  said  bearing  guide  comprises:  10 

a  disk  (88)  fixedly  mounted  on  said  throttle 
shaft  (28);  and 
a  tubular  body  (86)  extending  axially  of  said 
throttle  shaft  (28)  from  said  disk  (88),  said  sec-  is 
ond  operating  drum  (84)  being  slidably  sup- 
ported  on  an  outer  circumferential  surface  of 
said  tubular  body  (86). 

7.  A  throttle  valve  control  device  according  to  claim  6,  20 
further  comprising: 

a  first  support  (108)  disposed  between  said 
bearing  guide  (82)  and  said  second  operating 
drum  (1  06)  and  angularly  movable  with  respect  25 
to  said  throttle  shaft  (28); 
said  first  support  (108)  comprising  a  ring- 
shaped  guide  body  (110)  extending  axially  of 
said  throttle  shaft  (28)  and  radially  spaced  a 
clearance  from  an  outer  circumferential  surface  30 
of  said  bearing  guide  (82)  or  an  inner  circum- 
ferential  surface  of  said  second  operating  drum 
(106),  and  a  flange  (112)  extending  radially 
outwardly  from  said  ring-shaped  guide  body 
(1  1  0)  and  bearing  an  end  of  said  second  return  35 
spring  (72). 

8.  A  throttle  valve  control  device  according  to  claim  6, 
further  comprising: 

40 
a  second  support  (114)  disposed  between  said 
bearing  guide  (82)  and  said  first  operating 
drum  (102)  and  angularly  movable  with  respect 
to  said  throttle  shaft  (28); 
said  second  support  (1  1  4)  comprising  a  ring-  45 
shaped  guide  body  (116)  extending  axially  of 
said  throttle  shaft  (28)  and  guiding  said  first 
return  spring  (54),  and  a  flange  (118)  extending 
radially  outwardly  from  said  ring-shaped  guide 
body  (116)  and  bearing  an  end  of  said  first  so 
return  spring  (54). 

6 
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