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54)  Throttle  valve  control  device  for  an  engine. 
A  throttle  valve  control  device  (27)  in  an  engine  of  the 

type,  in  which  a  control  member  having  a  controlling  electric 
motor  (35)  is  attached  to  an  intake  barrel  member  (21)  formed 
with  an  intake  passage  (22)  and  equipped  with  a  throttle  valve 
(24,24')  in  said  intake  passae,  and  in  which  said  throttle  valve 
has  its  opening  controlled  by  said  electric  motor  (35).  A  cam 
disc  (33a),  drivingly  connected  with  said  electric  motor  (35),  is 
formed  with  a  spiral  groove  (36)  around  its  center  axis  and 
said  control  member  is  formed  with  guide  portions  (38,  39; 
40;  50)  extending  radially  from  said  cam  disc  (33a).  There  is 
provided  a  sliding  member  (37)  engaging  with  said  groove 
(36)  and  said  guide  portions.  Said  sliding  member  (37)  and 
said  throttle  valve  (24,24')  are  connected  by  means  of  a  con- 
necting  member  (41,41',41"). 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  c o n t r o l   d e v i c e   f o r   t h e  

e n g i n e   t h r o t t l e   v a l v e ,   w h i c h   i s   s u i t a b l e   f o r   a  m o t o r  

b i c y c l e   or  o t h e r   s m a l l - s i z e d   v e h i c l e s ,   and  more  p a r t i c -  

u l a r l y   to  a  d e v i c e   f o r   o p e n i n g   and  c l o s i n g   t h e   t h r o t t l e  

v a l v e   by  m e a n s   of   an  e l e c t r i c   m o t o r .  

A c c o r d i n g   to  t he   p r i o r   a r t ,   t h e r e   has   been  known  a  d e v i c e ,  

in  w h i c h   a  s c r e w   i s   made  to  f o l l o w   an  e l e c t r i c   m o t o r  

t h e r e b y   to   c o n t r o l   t h e   o p e n i n g   of  t he   t h r o t t l e   v a l v e   to  a  

l a r g e r   or  s m a l l e r   l e v e l   t h r o u g h   t h e   r o t a t i o n s   of  the   s c r e w  

so  t h a t   t h e   v e h i c l e   may  run   a t   a  d e s i r e d   s p e e d   ( a s   i s  

d i s c l o s e d   in  Japanese  l a i d - o p e n   u t i l i t y   model  a p p l i c a t i o n   No.  54-42822 .  

H o w e v e r ,   t h e   d e v i c e   d i s c l o s e d   has   a  d i s a d v a n t a g e   t h a t ,   i n  

c a s e   t h e   e l e c t r i c   m o t o r   f u r t h e r   o p e r a t e s   in  t he   o p e n i n g   o r  

c l o s i n g   d i r e c t i o n   when  t h e   t h r o t t l e   v a l v e   i s   in  i t s   f u l l y  

o p e n e d   or  c l o s e d   p o s i t i o n ,   t h e   s c r e w   is   l o c k e d   so  t h a t   t h e  

s u b s e q u e n t   r e v e r s e   o p e r a t i o n   i s   made  i m p o s s i b l e   by  t h e  

wedge  a c t i o n .  

G e n e r a l l y   s p e a k i n g ,   t h e r e   h a v e   b e e n   known  in  t he   a r t   a  

n u m b e r   of  d e v i c e s ,   in  w h i c h   a  cam  f o l l o w i n g   an  e l e c t r i c  

m o t o r   i s   u s e d   to  open   and  c l o s e   a  b u t t e r f l y - t y p e   t h r o t t l e  

v a l v e   so  t h a t   a  v e h i c l e   may  run   a t   a  d e s i r e d   s p e e d .   I f  

i t   i s   i n t e n d e d   to  a p p l y   s u c h   d e v i c e   to  t he   c a r b u r e t o r  

w h i c h   i s   e q u i p p e d   w i t h   t h e   p i s t o n - t y p e   t h r o t t l e   v a l v e   a n d  

w h i c h   i s   f r e q u e n t l y   u s e d   in  a  s m a l l - s i z e d   e n g i n e   of  t h e  



m o t o r   b i c y c l e ,   t h e   r o t a t i o n a l   o u t p u t   of  t h e   e l e c t r i c   m o t o r  

h a s   to   be  c o n v e r t e d   i n t o   r e c i p r o c a l   m o t i o n s .   In  o r d e r   t o  

p r e v e n t   t h a t   d e v i c e   f rom  b e i n g   l a r g e - s i z e d ,   h o w e v e r ,   t h e  

k i n d   of  a  cam  u s a b l e   i s   l i m i t e d ,   and  s t i l l   t h e   w o r s e   a  

c l e a r a n c e   i s   l i a b l e   to   be  e s t a b l i s h e d   in  t h e   c o n n e c t i o n  

b e t w e e n   t h e   cam  f o l l o w e r   and  t h e   t h r o t t l e   v a l v e   t h e r e b y   t o  

make  i t   d i f f i c u l t   to   f i n e l y   a d j u s t   t h e   o p e n i n g   of  t h e  

t h r o t t l e   v a l v e .  

I t   i s   t h e   t a s k   of  t h e   i n v e n t i o n   to  i m p r o v e   a  t h r o t t l e  

v a l v e   c o n t r o l   d e v i c e   as  i n d i c a t e d   in  t h e   i n t r o d u c t o r y   p a r t  

of  c l a i m   1  s u c h   t h a t   i t   a l l o w s   f o r   a  more  s i m p l e   c o n s t r u c -  

t i o n   and  a v o i d s   t h e   d a n g e r   of  b l o c k i n g   r e v e r s e   o p e r a t i o n  

in  c a s e   t h e   e l e c t r i c   m o t o r   f u r t h e r   o p e r a t e s   when  t h e  

t h r o t t l e   v a l v e   i s   in  i t s   f u l l y   o p e n e d   or  c l o s e d   p o s i t i o n ,  

and  a l l o w s   f o r   f i n e   c o n t r o l   of  t h e   o p e n i n g   of  t h e   t h r o t t l e  

v a l v e .  

In  a  t h r o t t l e   v a l v e   c o n t r o l   d e v i c e ,   s a i d   t a s k   of  t h e  

i n v e n t i o n   i s   s o l v e d   by  t h e   f e a t u r e s   as  c o n t a i n e d   in  t h e  

c h a r a c t e r i z i n g   p a r t   of  c l a i m   1 .  

By  m e a n s   of   t h e   cam  d i s c   f o r m e d   w i t h   a  s p i r a l   g r o o v e   f o r  

d r i v i n g l y   c o n n e c t i n g   t h e   e l e c t r i c   m o t o r   w i t h   t h e   t h r o t t l e  

v a l v e ,   even   i f ,   a t   t h e   f u l l y   o p e n e d   or  c l o s e d   p o s i t i o n   o f  

t h e   t h r o t t l e   v a l v e ,   t h e   e l e c t r i c   m o t o r   f u r t h e r   o p e r a t e s  

in  i t s   o p e n i n g   or  c l o s i n g   d i r e c t i o n ,   t h e   s u b s e q u e n t  

r e v e r s e   o p e r a t i o n s   can  be  p r e v e n t e d   f rom  b e i n g   l o c k e d   a n d  

u n a b l e d   by  t h e   wedge   a c t i o n ,   as  i s   d i f f e r e n t  f r o m   t h e  

p r i o r   a r t   u s i n g   a  s c r e w .   A l s o ,   s i n c e   t h e   t h r o t t l e   v a l v e  

i s   f o r c e d l y   o p e n e d   and  c l o s e d   by  t h e   a c t i o n s   of  t h e   s p i r a l  

g r o o v e s   and  t he   s l i d i n g   m e m b e r  i n   a c c o r d a n c e   w i t h   t h e  

r o t a t i o n s   of  t h e   s p i r a l   g r o o v e ,   t he   t r a n s m i s s i o n   of  t h e  

o p e r a t i n g   f o r c e   i s   s m o o t h   and  i r r e v e r s i b l e   so  t h a t   t h e  

o p e r a t i o n s   of  t h e   t h r o t t l e   v a l v e   a r e   n o t   d i s t u r b e d   by  t h e  

f l u c t u a t i o n s   in  t he   i n t a k e   vacuum  e x e r t e d   upon  t h e   l o w e r  

f a c e   t h e r e o f   and  by  o t h e r   d i s t u r b a n c e s   bu t   c a n  b e   c o n -  

t r o l l e d   p r e c i s e l y .  



F u r t h e r   d e v e l o p m e n t s   and  i m p r o v e m e n t s   of  the   p r e s e n t  

i n v e n t i o n   a r e   c l a i m e d   in  the   s u b c l a i m s .  

In  p a r t i c u l a r ,   t he   t h r o t t l e   v a l v e   i s   d e s i g n e d   e i t h e r  

as  a  s l i d i n g   p i s t o n - t y p e   v a l v e   or  as  a  b u t t e r f l y - t y p e  

v a l v e .  

A l s o ,   t h e   cam  d i s c   i s   e i t h e r   c o n n e c t e d   to  s a i d   e l e c t r i c  

m o t o r   t h r o u g h   a  r e d u c t i o n   g e a r   means   or  i s   d i r e c t l y  

c o n n e c t e d   to  s a i d   e l e c t r i c   m o t o r .  

F u r t h e r m o r e ,   the   c o n n e c t i n g   member  f o r   c o n n e c t i n g   t h e  

s l i d i n g   member  and  the   t h r o t t l e   v a l v e   may  be  a  r a c k  

e n g a g i n g   a  g e a r   c o n n e c t e d   w i t h   t he   b u t t e r f l y - t y p e  

t h r o t t l e   v a l v e .  

A l s o ,   s a i d   c o n n e c t i n g   member  may  be  a  c o n n e c t i n g   l e v e r  

h a v i n g   b i f u r c a t e d   s u p p o r t i n g   a r m s ,   w h i c h   e x t e n d ,   w h i l e  

i n t e r p o s i n g   s a i d   cam  d i s c   i n b e t w e e n ,   to  s u p p o r t   t he   t w o  

e n d s   of  s a i d   s l i d i n g   m e m b e r .  

A l t e r n a t i v e l y ,   t he   s l i d i n g   member  may  be  c o n n e c t e d   w i t h  

a  t w o - a r m e d   l e v e r ,   one  arm  b e i n g   p i v o t a l l y   m o u n t e d   by  a  

s t a t i o n a r y   p in   and  t he   o t h e r   arm  b e i n g   c o n n e c t e d   w i t h  

t h e   c o n n e c t i n g   m e m b e r .  

The  i n v e n t i o n   w i l l   be  d e s c r i b e d   in  c o n n e c t i o n   w i t h   t h e  

d r a w i n g s   s h o w i n g   d i f f e r e n t   e m b o d i m e n t s   of  t he   i n v e n t i o n .  

F i g .   1  -  is   a  s i d e   e l e v a t i o n   s h o w i n g   a  p o r t i o n   o f  

the   b i c y c l e ,   w h i c h   i s   d r i v e n   by  a  p r i m e  

mover   and  on  w h i c h   t he   d e v i c e   a c c o r d i n g  

to  t he   p r e s e n t   i n v e n t i o n   is   i n s t a l l e d ,  



F i g .   2  -  i s   a  s e c t i o n a l   v i e w ,   s h o w i n g   an  e s s e n t i a l  

p o r t i o n   of  a  f i r s t   e m b o d i m e n t   of  a  c o n t r o l  

d e v i c e  a c c o r d i n g   to   t h e   i n v e n t i o n ,  

F i g .   3  -  i s   a  s e c t i o n   t a k e n   a l o n g   l i n e   I I I - I I I   o f  

F i g .   2 ,  

F i g .  4   -  i s   a  s e c t i o n a l   v i e w   s i m i l a r   to  F i g .  2 ,  

s h o w i n g   a  s e c o n d   e m b o d i m e n t   of  t h e  

i n v e n t i o n ,  

F i g .   5  -  i s   a  s e c t i o n   t a k e n   a l o n g   l i n e   V-V  of  F i g .   4 ,  

F i g .   6  -  shows   an  e n l a r g e d   d e t a i l  o f   t h e   e m b o d i m e n t  

as  shown  in  F i g s .  4   and  5 ,  

F i g s .   7A  and  7B  -  show  a  c r o s s - s e c t i o n   and  a  s i d e  

e l e v a t i o n  o f  a   m o d i f i c a t i o n   of  t h e   e m b o d i -  

m e n t s   as  shown  in  F i g s .   1  to   3 ,  

F i g s .   8A  to   8C  -  show  a  f u r t h e r   e m b o d i m e n t   of  t h e  

i n v e n t i o n ,  

a n d  

F i g s .   9A  to   9C  -  show  a  f u r t h e r   e m b o d i m e n t   of  t h e  

i n v e n t i o n .  



F i g .   1  i s   a  s i d e   e l e v a t i o n   s h o w i n g   a  p o r t i o n   of  t he   p r i m e  

move r   d r i v e n   b i c y c l e ,   on  wh ich   t he   d e v i c e   a c c o r d i n g   to  t h e  

p r e s e n t   i n v e n t i o n   is   i n s t a l l e d .   I n d i c a t e d   a t   r e f e r e n c e  

n u m e r a l s   1  and  2  in  F i g .   1  a re   t he   f r a m e   of  t h e   m o t o r  

b i c y c l e   and  the   e n g i n e   w h i c h   i s   s u s p e n d e d   on  t he   f r a m e   1 ,  

r e s p e c t i v e l y .   N u m e r a l   3  i n d i c a t e s   the   r e a r   w h e e l   w h i c h  

i s   d r i v e n   by  a  p u l l e y  4   f o r c e d   i n t o   c o n t a c t   w i t h   t h e   o u t e r  

c i r c u m f e r e n c e   t h e r e o f .   T h i s   p u l l e y  4   i s   c o u p l e d   w i t h   t h e  

c e n t r i f u g a l   c l u t c h   6  w h i c h   i s   d r i v e n   by  t he   e n g i n e   2  t h r o u g h  

a  V - b e l t   5.  More  s p e c i f i c a l l y ,   when  t he   e n g i n e   2  i s  

s t a r t e d   to  r e a c h   a  h i g h e r   s p e e d   t h a n   a  p r e d e t e r m i n e d   l e v e l ,  

t he   c e n t r i f u g a l   c l u t c h   6  i s   a p p l i e d   to  r o t a t e   t he   p u l l e y   4 

t h e r e b y   to  d r i v e   t he   r e a r   w h e e l   3  so  t h a t   t he   b i c y c l e   i s  

d r i v e n   to  r u n .   N u m e r a l   7  i n d i c a t e s   t he   i n t a k e   p i p e   o f  

t h e   e n g i n e   2,  w h i c h   has   c o m m u n i c a t i o n   w i t h   t h e   a t m o s p h e r e  

by  way  of  a  c a r b u r e t o r   8  and  an  a i r   c l e a n e r   9.  N u m e r a l   11 

i n d i c a t e s   an  e x h a u s t   p i p e   wh ich   f u n c t i o n s   to  e x h a u s t   t h e  

b u r n e d   g a s e s   to  t h e   a t m o s p h e r e   v i a   a  m u f f l e r   12.  N u m e r a l  

13  i n d i c a t e s   a  p a i r   of  f o o t - t y p e   c r a n k   p e d a l s ,   t h r o u g h  

w h i c h   t h e   r e a r   w h e e l   3  can  be  d r i v e n   t h r o u g h   a  c h a i n   14 

and  a  ( n o t   shown)   f r e e   w h e e l   in  a  s i m i l a r   m a n n e r   to  a  

u s u a l   b i c y c l e .   In  the   e m b o d i m e n t   b e i n g   d e s c r i b e d ,   t h e  

c r a n k   p e d a l s   13  a r e   u s e d   to  d r i v e   t he   r e a r   w h e e l   3  so  a s  

to  s t a r t   or  h e l p   t he   e n g i n e   2.  N u m e r a l   15  i n d i c a t e s   t h e  

o i l   t a n k   w h i c h   has   i t s   i n s i d e   s p a c e   d i v i d e d   i n t o   t w o  

c o m p a r t m e n t s   f o r   r e s e r v i n g   a  f u e l   and  a  l u b r i c a n t   s e p a r a t e l y  

f rom  e a c h   o t h e r .  

F i g s .   2  and  3  show  b o t h   the   c a r b u r e t o r   s u i t a b l e   f o r   t h e  

e n g i n e   of  t h i s   t y p e   and  a  c o n t r o l   m e c h a n i s m   t h e r e f o r .  

I n d i c a t e d   at  n u m e r a l   21  i s   t he   i n t a k e   b a r r e l   of  t h e  

c a r b u r e t o r   8,  w h i c h   i s   f o r m e d   w i t h   b o t h   an  i n t a k e   p a s s a g e  

22  and  a  g u i d e   b o r e   23  i n t e r s e c t i n g   the   i n t a k e   p a s s a g e   22  

at   a  r i g h t   a n g l e   f o r   g u i d i n g   the   t h r o t t l e   v a l v e .  

N u m e r a l   24  i n d i c a t e s   t he   p i s t o n - t y p e   t h r o t t l e   v a l v e   w h i c h  

is   f i t t e d   in  and  g u i d e d   by  the   a f o r e - m e n t i o n e d   g u i d e   b o r e  

23  so  t h a t   i t   can  move  back   and  f o r t h   in  t he   i n t a k e  

p a s s a g e   22  t h e r e b y   to  c o n t r o l   t h e   f l o w   r a t e   of  i n t a k e   a i r .  



N u m e r a l   25  i n d i c a t e s   t h e   j e t   n e e d l e   w h i c h   i s   a t t a c h e d   t o  

t he   l o w e r   f a c e   of  t he   t h r o t t l e   v a l v e   24  f o r   v a r y i n g   t h e  

e f f e c t i v e   open   a r e a   of  a  f u e l   i n j e c t i o n   p o r t   26  in  a c c o r d -  

a n c e   w i t h   t h e   u p w a r d   and  d o w n w a r d   m o v e m e n t s   of  t h e   t h r o t t l e  

v a l v e   24  t h e r e b y   to  c o n t r o l   t h e   i n j e c t i o n   r a t e   of  t he   f u e l .  

I n c i d e n t a l l y ,   n u m e r a l   20  i n d i c a t e s   t h e   i d l e   a d j u s t i n g   s c r e w  

w h i c h   has   i t s   l e a d i n g   end  e n g a g i n g   w i t h   t h e   i n c l i n e d   g r o o v e  
24a  of   t h e   t h r o t t l e   v a l v e   24  t h e r e b y   to   c o n t r o l   t h e   m i n i m u m  

o p e n i n g   of   t h e   t h r o t t l e   v a l v e   24 .   The  c o n s t r u c t i o n   of  t h e  

c a r b u r e t o r   8  t h u s   f a r   d e s c r i b e d   i s   s u b s t a n t i a l l y   s i m i l a r  

to  t h e   w e l l - k n o w n   o n e .  

A  c o n t r o l   member   27  f o r   o p e n i n g   and  c l o s i n g   t h e   t h r o t t l e  

v a l v e   24  i s   f a s t e n e d   to  t h e   u p p e r  p o r t i o n   o f  t h e   i n t a k e  

b a r r e l   21  by  means   of  a  s c r e w   S.  The  c o n t r o l   m e m b e r  

27  i s   e q u i p p e d   w i t h   b o t h   a  ma in   c a s e   28  f o r m e d   w i t h   a n  

o p e n i n g   and  a  c o v e r   29  f o r  c l o s i n g   t h e   o p e n i n g   of  t he   m a i n  

c a s e   28  and  i s   f o r m e d   in  i t s   i n s i d e   w i t h   a  m e c h a n i s m  

c h a m b e r   31.   T h e r e   a r e   d i s p o s e d   w i t h i n   t h i s   m e c h a n i s m  

c h a m b e r   31  b o t h   a  l a r g e r   g e a r   33  l o o s e l y   f i t t e d   in  a  

c e n t e r   p i v o t   p i n   32  and  a  s m a l l e r   g e a r   34  m e s h i n g   w i t h   t h e  

l a r g e r   g e a r   33  s u c h   t h a t   t h e   two  g e a r s   3 3  a n d   34  c o n s t i t u t e  

a  r e d u c t i o n   g e a r   m e c h a n i s m .   T h i s   g e a r   m e c h a n i s m   is   d r i v e n  

by  t h e   e l e c t r i c   m o t o r   35  w h i c h   i s  a t t a c h e d   to   t h e   o u t e r  

s i d e   of  t h e   m a i n   c a s e   28.   A  s t e p   m o t o r   i s   u s e d   as  t h e  

e l e c t r i c   m o t o r   35  of  t he   e m b o d i m e n t .   N u m e r a l   35a  i n d i -  

c a t e s   t h e   o u t p u t   s h a f t   of  t h e   e l e c t r o m o t o r   3 5 , w h i c h  

e x t e n d s   t h r o u g h   t r e m a i n   c a s e   28  w h i l e   r e t a i n i n g   t h e   a f o r e -  

m e n t i o n e d   s m a l l e r   g e a r   34  t h e r e o n .   On  t he   o t h e r   h a n d ,  

t h e   a f o r e - m e n t i o n e d   l a r g e r   g e a r   33  has   a  cam  d i s c   3 3 a  

f o r m e d   a r o u n d   i t s   c e n t e r   a x i s   w i t h   a  s p i r a l   g r o o v e   3 6 ,  

t h r o u g h   w h i c h   a  p i n - s h a p e d   s l i d i n g   member   or  f o l l o w e r   p i n  

37  e x t e n d s .   T h i s   s l i d i n g   member   37  has   i t s   two  e n d  

p o r t i o n s   e n g a g i n g   w i t h   t h e   r a d i a l   g u i d e   g r o o v e s   38  and  3 9 ,  

w h i c h   a r e   f o r m e d   to  f a c e   t he   i n n e r   w a l l s   of  t he   m a i n  

c a s e   28  and  t h e   c o v e r   29,  so  t h a t   i t   r e c i p r o c a t e s   w i t h i n  

t h e   g u i d e   g r o o v e s   38  and  39  in   a c c o r d a n c e   w i t h   i t s   d i s -  

p l a c e m e n t   w i t h i n   t he   s p i r a l   g r o o v e   36  as  t h e   l a r g e r   g e a r   3 3  



r o t a t e s .   N u m e r a l   41  i n d i c a t e s   a  s t e e l   s t r i n g   w h i c h  

c o n n e c t s   t he   s l i d i n g   member  37  and  the   t h r o t t l e   v a l v e   24  

and  w h i c h   has   i t s   l o w e r   end  p o r t i o n ,   as  v i e w e d   in  t h e  

d r a w i n g s ,   c o n n e c t e d   to  t he   t h r o t t l e   v a l v e   24  in  a  k n o w n  

m a n n e r   and  i t s   u p p e r   end  p o r t i o n   f i x e d   to  a  c o u p l i n g  

member  41a  l o o s e l y   f i t t e d   in  t he   s l i d i n g   member  3 7 .  

N u m e r a l   42  i n d i c a t e s   a  weak  s p r i n g   wh ich   f u n c t i o n s   to   b i a s  

t he   t h r o t t l e   v a l v e   24  a t   a l l   t i m e s   in  t he   same  d i r e c t i o n  

and  w h i c h   may  be  d i s p e n s e d   w i t h   i f   t he   s t e e l   s t r i n g   41  i s  

s h o r t .   The  w i d t h   of  t he   s p i r a l   g r o o v e   36  i s   made  a t   t h e  

same  s i z e   e x c e p t   i t s   p o r t i o n   f o r   p u s h i n g   the   s l i d i n g   m e m b e r  

37  to  t he   l o w e r m o s t   p o s i t i o n ,   i . e . ,   i t s   o u t e r   end  p o r t i o n  

and  at   a  s l i g h t l y   l a r g e r   s i z e   t h a n   the   s l i d i n g   member  3 7 .  

The  r e a s o n   why  t he   g r o o v e   36  has   i t s   o u t e r   end  p o r t i o n   3 6 a  

s l i g h t l y   w i d e n e d   i s   to  p r e v e n t   t he   s l i d i n g   member  37  f r o m  

b e i n g   f o r c e d   i n t o   c o n t a c t   w i t h   one  s i d e   of  t he   g r o o v e   36  

by  the   d i s p l a c e m e n t   of  t he   t h r o t t l e   v a l v e   24  t h e r e b y  

p a r t l y  t o   make  t h e   o p e r a t i o n s   of  t he   l a r g e r   g e a r   33  

i r r e g u l a r   and  p a r t l y   to  damage   t he   g r o o v e   3 6 .  

In  t he   t h r o t t l e   v a l v e   c o n t r o l   d e v i c e   t h u s   c o n s t r u c t e d ,  

when  t he   e l e c t r i c   m o t o r   35  is   a u t o m a t i c a l l y   r o t a t e d   f o r w a r d  

or  b a c k w a r d   by  the   i n t e n t i o n   of  t he   r i d e r   of  the   b i c y c l e ,  

i . e . ,   by  the   r i d e r ' s   m a n i p u l a t i o n   of  a  c o n t r o l   member  o r  

in  a c c o r d a n c e   w i t h   t he   r u n n i n g   c o n d i t i o n   of  t he   b i c y c l e ,  

t h e s e   f o r w a r d   or  b a c k w a r d   r o t a t i o n s   a r e   t r a n s m i t t e d  

t h r o u g h   the   s m a l l e r   g e a r   34  to  t he   l a r g e r   g e a r   33  t h e r e b y  

to  r o t a t e   t he   s p i r a l   g r o o v e   36  w h i c h   i s   f o r m e d   in  t he   cam 

d i s c   33a  of  the   l a t t e r   g e a r   33.  When  the   g r o o v e   36  i s  

r o t a t e d ,   the   s l i d i n g   member  37  m e s h i n g   t h e r e w i t h   i s  

r e c i p r o c a l l y   moved ,   w h i l e   b e i n g   g u i d e d   by  the   g u i d e   g r o o v e s  

38  and  39,  so  t h a t   t he   t h r o t t l e   v a l v e   24  c o n n e c t e d   t h e r e t o  

t h r o u g h   the   s t e e l   s t r i n g   41  i s   o p e n e d   and  c l o s e d .   T h e  

minimum  o p e n i n g   of  t he   t h r o t t l e   v a l v e   24  i s   p r e d e t e r m i n e d  

by  means   of  the   s c r e w   20  such   t h a t   the   i n c l i n e d   s u r f a c e  

24a  of  the   t h r o t t l e   v a l v e   24  i s   bo rn   on  the   t a p e r e d   l e a d i n g  

end  of  the   s c r e w   20  t h e r e b y   to  b l o c k   f u r t h e r   o p e n i n g   o f  

the   t h r o t t l e   v a l v e   2 4 .  



As  h a s   b e e n   d e s c r i b e d   h e r e i n b e f o r e ,   a c c o r d i n g   to  t h e  

p r e s e n t   i n v e n t i o n ,   s i n c e   t h e   t h r o t t l e   v a l v e   24  i s   f o r c i b l y  

o p e n e d   and  c l o s e d   by  t h e   a c t i o n s   of  t h e   s p i r a l   g r o o v e   36  

and  t he   s l i d i n g   member   37  in  a c c o r d a n c e   w i t h   t he   r o t a t i o n s  

of  t h e   s p i r a l   g r o o v e   36 ,   t h e   t r a n s m i s s i o n   of  t h e  o p e r a t i n g  

f o r c e   i s   s m o o t h   and  i r r e v e r s i b l e   so  t h a t   t he   o p e r a t i o n s   o f  

t h e   t h r o t t l e   v a l v e   24  a r e   n o t   d i s t u r b e d   by  t h e   f l u c t u a t i o n s  

in  t h e   i n t a k e   vacuum  e x e r t e d   upon   t h e   l o w e r   f a c e   t h e r e o f  

and  by  o t h e r   d i s t u r b a n c e s   b u t   can   be  c o n t r o l l e d   p e r c i s e l y .  

M o r e o v e r ,   s i n c e   t h e   s p i r a l   g r o o v e   36  i s   u s e d ,   even   i f ,   a t  

t h e   f u l l y   o p e n e d   or  c l o s e s   p o s i t i o n  o f   t h e   t h r o t t l e   v a l v e  

24,   t h e   e l e c t r i c   m o t o r   35  f u r t h e r   o p e r a t e s   in  i t s   o p e n i n g  

or  c l o s i n g   d i r e c t i o n ,   t h e   s u b s e q u e n t   r e v e r s e  o p e r a t i o n s   c a n  

be  p r e v e n t e d   f rom  b e i n g   l o c k e d   and  u n a b l e d   by  t he   w e d g e  

a c t i o n ,   as  i s   d i f f e r e n t   f rom  t h e   c a s e  u s i n g   t h e  s c r e w .  

S t i l l   m o r e o v e r ,   s i n c e   t h e   s p i r a l   g r o o v e   36  has   i t s   r o t a t i o n s  

e f f e c t e d ,   w h i l e   b e i n g   r e d u c e d ,   by  t h e   s m a l l e r   and  l a r g e r  

g e a r s   34  and  33,  e v e n   i f   t h e   e r r o r   in  t h e   s t o p p e d   p o s i t i o n  

of  t h e   e l e c t r i c   m o t o r   35  i s   more   or  l e s s   e n l a r g e d ,   i t   d o e s  

n o t   a p p e a r   as  a  l a r g e   e r r o r   in  t h e   s t o p   p o s i t i o n   of  t h e  

s p i r a l   g r o o v e .  

F i g s .  4   to   6  show  a n o t h e r   e m b o d i m e n t   of  t h e   p i s t o n   v a l v e  

t y p e   c a r b u r e t o r   8  s u i t a b l e   f o r   t h e   e n g i n e   of  t he   a f o r e -  

m e n t i o n e d   t y p e   and  an  o p e n i n g   c o n t r o l   d e v i c e   f o r   t h e  

c a r b u r e t o r   8.  The  same  r e f e r e n c e   n u m e r a l s   a r e   u s e d   f o r  

s i m i l a r   or  c o r r e s p o n d i n g   p a r t s   and  e l e m e n t s .   T h i s  

c a r b u r e t o r   8  i s   e q u i p p e d   w i t h   b o t h   an  i n t a k e   b a r r e l   21 

f o r m i n g   an  i n t a k e   p a s s a g e   22  and  a  g u i d e   b o r e   23  f o r  

g u i d i n g   a  p i s t o n - t y p e   t h r o t t l e   v a l v e   24.   N u m e r a l s   25  a n d  

20  i n d i c a t e   a  n e e d l e   v a l v e   m o u n t e d   in  t h e   l o w e r   s i d e   of  t h e  

t h r o t t l e   v a l v e   24  and  s t o p   s c r e w   20  f o r   a d j u s t i n g   t h e   i d l e  

o p e n i n g   of  t h e   t h r o t t l e   v a l v e   24,   r e s p e c t i v e l y .  

A  t h r o t t l e   v a l v e   c o n t r o l   d e v i c e   27  f o r   o p e n i n g   and  c l o s i n g  

t h e   t h r o t t l e   v a l v e   24  i s   f a s t e n e d   to  t h e   u p p e r   p o r t i o n   o f  

t h e   g u i d e   b o r e   23  by  m e a n s   of  a  s c r e w   S.  In  a  c a s e   28  

c o n s t i t u t i n g   a  p a r t   of  t h e   d e v i c e   27,   t h e r e   i s   d i s p o s e d   t h e  



r e d u c t i o n   g e a r   m e c h a n i s m   w h i c h   i s   c o m p o s e d   of  b o t h   a  l a r g e r  

g e a r   33  l o o s e l y   f i t t e d   on  a  c e n t e r   p i v o t   p in   32  and  a  

s m a l l e r   g e a r   34  m e s h i n g   w i t h   t he   l a r g e r   g e a r   33.  T h e s e  

g e a r s   33  and  34  a r e   d r i v e n   by  the   e l e c t r i c   m o t o r   35  w h i c h  

is   a t t a c h e d   to  t he   o u t e r   s i d e   of  t he   c a s e   28.  N u m e r a l  

35a  i n d i c a t e s   t h e   e l e c t r i c   m o t o r   s h a f t   wh ich   i s   d i s p o s e d   t o  

e x t e n d   t h r o u g h   t h e   c a s e   28  and  to  w h i c h   the   a f o r e - m e n t i o n e d  

s m a l l e r   g e a r   34  i s   f i x e d .   The  cam  d i s c   33a  of  t he   a f o r e -  

m e n t i o n e d   l a r g e r   g e a r   33  i s   f o r m e d   w i t h   a  s p i r a l   g r o o v e   3 6  

a r o u n d   t he   c e n t e r   a x i s   t h e r e o f .   A  f o l l o w e r   p in   37  i s  

d i s p o s e d   t h r o u g h   t h a t   g r o o v e   36.  The  f o l l o w e r   p in   37  i s  

s i z e d   and  p o s i t i o n e d   to  e n g a g e   w i t h   t he   two  v e r t i c a l   g u i d e  

g r o o v e s   38  and  39,  w h i c h   have   b o t h   t h e i r   end  p o r t i o n s  

f a c i n g   t h e   i n n e r   s i d e s   of  t he   c a s e   28,  so  t h a t   i t   can  m o v e  

up  and  down  w i t h i n   i t s   g u i d e   g r o o v e s   38  and  39  as  t h e   l a r g e r  

g e a r   33  r o t a t e s .   N u m e r a l   4 1 '  i n d i c a t e s   t he   c o n n e c t i n g  

l e v e r   w h i c h   c o n n e c t s   t he   f o l l o w e r   p in   37  to  t he   t h r o t t l e  

v a l v e   24 .   T h i s   c o n n e c t i n g   l e v e r   41'   i s   m o l d e d   of  a  

s y n t h e t i c   r e s i n   and  is   f o r m e d   a t   i t s   u p p e r   p o r t i o n ,   a s  

v i e w e d   f rom  the   d r a w i n g ,   w i t h   t he   two  s u p p o r t i n g   arms  4 1 a ,  

w h i c h   e x t e n d ,   w h i l e   i n t e r p o s i n g   the   cam  d i s c   33a  i n b e t w e e n ,  

to  s u p p o r t   t he   end  p o r t i o n s   of  t he   f o l l o w e r   p in   37,  and  a t  

i t s   l o w e r   p o r t i o n   w i t h   b o t h   a  r e c e s s   43  and  an  o u t w a r d l y  

e x t e n d i n g   f l a n g e   44.   I n d i c a t e d   a t   n u m e r a l   45  a r e   t h e  

s l i t s   w h i c h   a r e   f o r m e d   a t   a  p l u r a l i t y   of  c i r c u m f e r e n t i a l  

p o s i t i o n s   in  t he   l o w e r   p o r t i o n   of  t he   c o n n e c t i n g   l e v e r   4 1 ' .  

On  t he   o t h e r   h a n d ,   a  b o r e   46  a t   t he   u p p e r   p o r t i o n   of  t h e  

t h r o t t l e   v a l v e   24  c o n n e c t e d   to  t he   c o n n e c t i n g   l e v e r   41'   i s  

f o r m e d   w i t h   an  i n n e r   c i r c u m f e r e n t i a l   g r o o v e   47,  as  b e t t e r  

s e e n   f rom  F i g .   6,  and  t he   l o w e r   p o r t i o n   of  the   c o n n e c t i n g  

l e v e r   41 '   has   i t s   o u t e r   c i r c u m f e r e n c e   r e d u c e d   w i t h   t he   u s e  

of  the   s l i t s   45  so  t h a t   i t   e n g a g e s   w i t h   the   a f o r e - m e n t i o n e d  

i n n e r   c i r c u m f e r e n t i a l   g r o o v e   47  t h r o u g h   the   b o r e   46.  T h e  

i n n e r   c i r c u m f e r e n t i a l   g r o o v e   47  has   a  l a r g e r   w i d t h   t h a n   t h e  

t h i c k n e s s   of  t he   f l a n g e   44  so  t h a t   t he   c o n n e c t i n g   l e v e r  

41 '   can  s l i g h t l y   move  in  t he   a x i a l   d i r e c t i o n   but   i s  

u s u a l l y   u r g e d   o n t o   the   u p p e r   w a l l   of  t he   i n n e r   c i r c u m f e r -  

e n t i a l   g r o o v e   47  by  the   a c t i o n   of  a  s p r i n g   42 '   w h i c h   i s  



m o u n t e d   u n d e r   c o m p r e s s i o n   on  the   l o w e r   s i d e  o f   t h e  

c o n n e c t i n g   l e v e r   4 1 ' .   I n c i d e n t a l l y ,   t h a t   s p r i n g   4 2 '  

f u n c t i o n s ,   a t   i t s   l o w e r   end ,   t o  p u s h   and  h o l d   t h e   n e e d l e  

v a l v e   25  o n t o   and  a t   t h e   t h r o t t l e   v a l v e   24,   r e s p e c t i v e l y ,  

t h r o u g h   a  c l i p   48  w h i c h   i s   r e t a i n e d   b y  t h e   n e e d l e   v a l v e   2 5 .  

The  i d l e   a d j u s t m e n t   i s   p e r f o r m e d   a t   a  p o s i t i o n ,   in  w h i c h  

t h e   g r o o v e   36  p u s h e s   t h e   f o l l o w e r   p i n   37  to   t h e   l o w e r m o s t  

l e v e l ,   and  u n d e r   t h e   c o n d i t i o n ,   in  w h i c h   t h e   e l e c t r i c  

m o t o r   35  i s   l e f t   i n o p e r a t i v e .   T h i s   i d l e  a d j u s t m e n t   i s  

a c t u a l l y   e f f e c t e d   by  r o t a t i n g   t he   s t o p   s c r e w   20.   By  t h e  

r o t a t i o n s   of  t h e   s t o p   s c r e w   20,  t he   t h r o t t l e   v a l v e   24  i s  

moved  up  and  down  ( F i g .   6  shows  t he   c o n d i t i o n   u n d e r   w h i c h  

t h e   t h r o t t l e   v a l v e   24  i s   l o c a t e d   a t   i t s   l o w e r m o s t   p o s i t i o n ) ,  

bu t   t h e s e   u p w a r d   and  d o w n w a r d   m o v e m e n t s   a r e   a b s o r b e d   by  t h e  

c l e a r a n c e   in  t h e   a f o r e - m e n t i o n e d   g r o o v e  4 2   so  t h a t   t h e r e   i s  

no  f e a r   of  t h e   f o l l o w e r   p i n   37  b i t i n g   t h e   g r o o v e   3 6 .  

In  t h e   t h r o t t l e   v a l v e   c o n t r o l   d e v i c e   t h u s   c o n s t r u e d ,   i f  

t h e   e l e c t r i c  m o t o r  3 5   i s   r o t a t e d   f o r w a r d   or  b a c k w a r d   i n  

a c c o r d a n c e   w i t h   e i t h e r   t h e   i n t e n t i o n   of  t h e   r i d e r   of  t h e  

b i c y c l e   or  t h e   r u n n i n g   c o n d i t i o n   o f  t h e   b i c y c l e ,   t h e  

f o r w a r d   or  b a c k w a r d   r o t a t i o n s   a r e   r e d u c e d   by  t h e   a c t i o n s   o f  

t h e   s m a l l e r   and  l a r g e r   g e a r s   34  and  33  t h e r e b y   to  r o t a t e  

t h e   g r o o v e   36  w h i c h   i s   f o r m e d   in  t he   cam  d i s c   3 3 a .   I n  

a c c o r d a n c e   w i t h   t h e   r o t a t i o n s   of  t h e   g r o o v e   36,   t h e  

f o l l o w e r   p in   37  i s   moved  up  and  down  w i t h i n   t h e   g u i d e  

g r o o v e s   38  and  39  t h e r e b y   to  move  up  and  down  t h e   c o n n e c t -  

i n g   l e v e r   41 '   s u p p o r t i n g   t h e   end  p o r t i o n   of  t h e   f o l l o w e r  

p i n   37  so  t h a t   t h e   t h r o t t l e   v a l v e   24  i s   e i t h e r   p u l l e d   up  b y  

t h e   u p p e r   s i d e   of  t h e   f l a n g e   44  or  p u s h e d   down  by  t h e   l o w e r  

s i d e   of  t h e   same  a g a i n s t   t h e   a c t i o n   of  t h e   s p r i n g   4 2 ' .  

T h u s ,   t h e   t h r o t t l e   v a l v e   24  i s   o p e n e d   and  c l o s e d   by  t h e  

cam  d i s c   3 3 a .  

As  has   b e e n   d e s c r i b e d   h e r e i n b e f o r e ,   a c c o r d i n g   to  t h e  

p r e s e n t   i n v e n t i o n ,   s i n c e   t h e   r o t a t i o n s   o f  t h e   e l e c t r i c  

m o t o r   f o r   c o n t r o l l i n g   t h e   t h r o t t l e   v a l v e   a r e   r e d u c e d   b y  



t h e   r e d u c t i o n   g e a r   m e c h a n i s m   t h e r e b y   to  d r i v e   t he   g e a r  

d i s c   w i t h   t h e   r e s u l t a n t l y   s t r e n g t h e n e d   f o r c e ,   t h e r e   i s  

o b t a i n e d   an  a d v a n t a g e   t h a t   the   use  of  a  s m a l l - s i z e d   e l e c t r i c  

m o t o r   i s   made  p o s s i b l e .   M o r e o v e r ,   s i n c e   t he   r o t a t i o n s   o f  

t h e   e l e c t r i c   m o t o r   and  a c c o r d i n g l y   the   cam  d i s c   a r e   c o n -  

v e r t e d   i n t o   r e c i p r o c a l   m o t i o n s ,   the   d r i v e   f o r c e   i s  

s t r e n g t h e n e d   s i m u l t a n e o u s l y   w i t h   t he   c o n v e r s i o n ,   t h u s  

r e s u l t i n g   in  a n o t h e r   a d v a n t a g e   t h a t   t he   d r i v e   power   i s  

f u r t h e r   s t r e n g t h e n e d .   S t i l l   m o r e o v e r ,   s i n c e   t he   f o l l o w e r  

p i n   has   i t s   end  p o r t i o n s   s u p p o r t e d   by  t he   s u p p o r t i n g   a r m s  

of  t h e   c o n n e c t i n g   l e v e r   a t   bo th   the   s i d e s   of  t he   cam  d i s c ,  

i t   i s   p r e v e n t e d   f rom  b e i n g   v e r t i c a l l y   i n c l i n e d   d u r i n g   i t s  

o p e r a t i o n   t h e r e b y   to  e n s u r e   t he   smooth   o p e r a t i o n s   of  t h e  

t h r o t t l e   v a l v e ,   t h u s   i n v i t i n g   s t i l l   a n o t h e r   a d v a n t a g e   t h a t  

t h e   o p e n i n g   and  c l o s i n g   o p e r a t i o n s   of  t he   t h r o t t l e   v a l v e  

in  a  s m a l l   q u a n t i t y   can  be  p e r f o r m e d   h i g h l y   p r e c i s e l y .  

I n c i d e n t a l l y ,   t h e   p r e s e n t   i n v e n t i o n   may  be  m o d i f i e d   s u c h  

t h a t   t h e   cam  d i s c   i s   r o t a t e d   no t   i n d i r e c t l y   t h r o u g h   t h e  

r e d u c t i o n   g e a r   m e c h a n i s m   but   d i r e c t l y   by  t he   e l e c t r i c  

m o t o r   ( as   shown  in  F i g s .   7A  and  7B) .   As  a r r a n g e m e n t   a n d  

o p e r a t i o n   of  t he   r e m a i n i n g   c o n t r o l   d e v i c e   a r e   t he   same  a s  

t h p s e   in  t he   f o r e g o i n g   e m b o d i m e n t s ,   a  f u r t h e r   d e s c r i p t i o n   i s  

no t   n e c e s s a r y .   By  t h i s   c o n s t r u c t i o n   i t s   o v e r a l l   h e i g h t   c a n  

be  r e d u c e d   and  i t   may  be  m a n u f a c t u r e  m o r e   e a s i l y   and  a t  

l o w e r   c o s t s .  

T h u s ,   t h e r e   can  be  a t t a i n e d   an  a d v a n t a g e   t h a t   a  c o m p l e x  

c o n s t r u c t i o n   f o r   e f f e c t i n g   the   f e e d b a c k   c o n t r o l   of  t h e  

e l e c t r i c   m o t o r   35  in  a c c o r d a n c e   w i t h   t he   p o s i t i o n   of  t h e  

s p i r a l   g r o o v e   36  can  be  d i s p e n s e d   w i t h   so  t h a t   t he   d e v i c e  

can  be  p r o d u c e d   in  a  s m a l l   s i z e   and  at   a  low  c o s t .  

A l so   in  t he   e m b o d i m e n t   as  shown  in  F i g s .   8A  to  8C,  t h e  

cam  d i s c   33  i s   r o t a t e d   d i r e c t l y   by  the   e l e c t r i c   m o t o r   3 5 .  

H o w e v e r ,   t he   c o n n e c t i n g   member  b e t w e e n   t he   t h r o t t l e   v a l v e  

24'   and  the   s l i d i n g   member  37  e n g a g i n g   t he   s p i r a l   g r o o v e  

36  of  t he   cam  d i s c   33  i s  c o n n e c t e d  t o   a  r a c k   4 1 ' ' ,   w h i c h  



i s   g u i d e d   in  a  g u i d i n g   member   40 .   S a i d   r a c k   4 1 "   e n g a g e s  
w i t h   i t s   t e e t h   a  g e a r   49,   w h i c h   i s   d i r e c t l y   c o n n e c t e d   w i t h  

t h e   b u t t e r f l y - t y p e   t h r o t t l e   v a l v e   2 4 ' .   In  F i g .   8C  a  

s e c t i o n   a l o n g   t h e   l i n e   C-C  t h r o u g h   t h e   g u i d i n g   member   4 0  

and  t h e   r a c k   4 1 "   i s   s h o w n .  

A l t h o u g h   n o t   shown ,   t h i s   e m b o d i m e n t   of  t he   i n v e n t i o n   m a y  
a l s o   be  m o d i f i e d   s u c h   t h a t   t h e   cam  d i s c  3 3   i s   r o t a t e d  

i n d i r e c t l y   t h r o u g h   t h e   r e d u c t i o n   g e a r   m e c h a n i s m   as  s h o w n  

in  t h e   f i r s t   and  s e c o n d   e m b o d i m e n t s   i n s t e a d   of  b e i n g  

r o t a t e d   d i r e c t l y   by  t h e   e l e c t r i c   m o t o r   3 5 .  

In  t h e   o p e r a t i o n   of  t h e   e m b o d i m e n t   as  shown  in  F i g s .   8A 

to  8C,  t h e   rack 41''   i s   moved  up  and  down  by  r o t a t i n g   t h e  

cam  d i s c   33,   w h i c h   i s   a t t a c h e d   to   t he   s h a f t   35a  o f  t h e  

p u l s e   m o t o r   35,  so  t h a t   t h e   p i n i o n   g e a r   49  a t t a c h e d   t o  

t h e   s h a f t   of  t he   b u t t e r f l y   v a l v e   24 '   may  be  r o t a t e d   t o  

c o n t r o l   t h e   b u t t e r f l y   v a l v e .  

In   t h i s   e m b o d i m e n t ,   t h e   m o t o r   c a n n o t   be  r o t a t e d   f rom  t h e  

s i d e   of  t h e   b u t t e r f l y   v a l v e   b e c a u s e   t he   b u t t e r f l y   v a l v e  

i s   a l w a y s   o p e r a t e d   by  t h e   command  f rom  t h e   m o t o r .  

In  F i g s .   9A  to  9C  t h e r e   i s   shown  a  f u r t h e r   e m b o d i m e n t   o f  

t h e   i n v e n t i o n ,   w h i c h   d i f f e r s   f rom  t he   f o r e g o i n g   e m b o d i -  

m e n t s   in  t h a t   t h e   f o l l o w e r   p i n   or  s l i d i n g   member   37  i s  

c o n n e c t e d   to   a  t w o - a r m e d   l e v e r   50,  one  arm  of  w h i c h   i s  

p i v o t a l l y   m o u n t e d   a b o u t   a  s t a t i o n a r y   p i n   51,   w h e r e a s   t h e  

o t h e r   arm  i s   c o n n e c t e d   w i t h   t h e   m e t a l   s t r i n g   41  as  a l s o  

u s e d   in  t h e   f i r s t   e m b o d i m e n t .  

When  r o t a t i n g   t h e   cam  d i s c   33a  by  t h e   p u l s e   m o t o r   35,  t h e  

s l i d i n g   member   37  r o t a t e s   t he   l e v e r   50  a b o u t  i t s   p i v o t .  

By  t h e s e   r o t a t i o n s ,   t h e   t h r o t t l e   v a l v e   24,  w h i c h   i s  

a t t a c h e d   to  t he   l o w e r   end  of  t he   m e t a l   s t r i n g   a t t a c h e d   t o  

t h e   l e a d i n g   end  of  t he   l e v e r   50,   i s   moved  up  and  d o w n .  



As  t h e   c e n t e r   a x i s   of  t he   s p i r a l   g r o o v e   cam  d i s c   i s  

o f f s e t   f rom  the   c e n t e r   l i n e   of  the   t h r o t t l e   v a l v e   2 4 ,  

t he   h e i g h t   of  t he   o v e r a l l   c o n s t r u c t i o n   can  be  r e d u c e d .  

S i n c e   the   s t r o k e   of  t he   upward   and  downward   m o v e m e n t s   o f  

t he   t h r o t t l e   v a l v e   can  be  a m p l i f i e d   in  a c c o r d a n c e   w i t h   t h e  

l e v e r   r a t i o ,   t he   s p i r a l   g r o o v e   s t r o k e ,   t h a t   means   t h e  

cam  d i s c   d i a m e t e r ,   can  a l s o   be  r e d u c e d .  

F i g .   9C  shows  a  v i ew  of  t he   t w o - a r m e d   l e v e r   50  and  t h e  

cam  d i s c   33  in  t h e   d i r e c t i o n   A.  As  shown  t h e r e i n ,   t h e  

t w o - a r m e d   l e v e r   50  may  have   a  U - s h a p e d   c r o s s - s e c t i o n   a t  

i t s   l e a d i n g   end  w i t h   i t s   c o n n e c t i n g   l eg   r e m o v e d   at   i t s  

r e m a i n i n g   p a r t   in  o r d e r   to  e n c l o s e   the   cam  d i s c   33  a t  

i t s   two  s i d e   s u r f a c e s ,   as  shown  a l s o   in  F i g .   9B  of  t h e  

d r a w i n g s .  



1.  A  t h r o t t l e   v a l v e   c o n t r o l   d e v i c e   (27)   f o r   an  e n g i n e   o f  

t h e   t y p e ,   in  w h i c h   a  c o n t r o l   member   h a v i n g   a  c o n t r o l l i n g  

e l e c t r i c   m o t o r   ( 3 5 )   i s   a t t a c h e d   to  an  i n t a k e   b a r r e l  

member   (2)   f o r m e d   w i t h   an  i n t a k e   p a s s a g e   ( 2 2 )   and  e q u i p p e d  

w i t h   a  t h r o t t l e   v a l v e   ( 2 4 , 2 4 ' )   in  s a i d   i n t a k e   p a s s a g e ,   a n d  

in  w h i c h   s a i d   t h r o t t l e   v a l v e   has   i t s   o p e n i n g   c o n t r o l l e d  

by  s a i d   e l e c t r i c   m o t o r   ( 3 5 ) ,   c h a r a c t e r i z e d   in  t h a t   a  c am 

d i s c   ( 3 3 a )   d r i v i n g l y   c o n n e c t e d   w i t h   s a i d   e l e c t r i c   m o t o r  

( 3 5 )   i s   f o r m e d   w i t h   a  s p i r a l   g r o o v e   (36)   a r o u n d   i t s   c e n t e r  

a x i s ,   in  t h a t   s a i d   c o n t r o l   member  i s   f o r m e d   w i t h   g u i d e  

p o r t i o n s   ( 3 8 , 3 9 ; 4 0 ; 5 0 )   e x t e n d i n g   r a d i a l l y   f rom  s a i d   cam 

d i s c   ( 3 3 a ) ,   in  t h a t   t h e r e   i s   p r o v i d e d   a  s l i d i n g   m e m b e r  

( 3 7 )   e n g a g i n g   w i t h   s a i d   g r o o v e   (36)   and  s a i d   g u i d e   p o r t i o n s ,  

and  in  t h a t   s a i d   s l i d i n g   member   (37)   and  s a i d   t h r o t t l e  

v a l v e   ( 2 4 , 2 4 ' )   a r e   c o n n e c t e d   by  means   of  a  c o n n e c t i n g  

member   ( 4 1 , 4 1 ' , 4 1 " ) .  

2.  A  t h r o t t l e   v a l v e   c o n t r o l   d e v i c e   as  s e t   f o r t h   i n  

c l a i m   1,  f u r t h e r   c h a r a c t e r i z e d   in  t h a t   s a i d   t h r o t t l e   v a l v e  

( 2 4 )   i s   d e s i g n e d   as  a  s l i d i n g   p i s t o n - t y p e   v a l v e .  

3.  A  t h r o t t l e   v a l v e   c o n t r o l   d e v i c e   as  s e t   f o r t h   i n  

c l a i m   1,  f u r t h e r   c h a r a c t e r i z e d   in  t h a t   s a i d   t h r o t t l e   v a l v e  

( 2 4 ' )   i s   d e s i g n e d   as  a  b u t t e r f l y - t y p e   v a l v e .  

4.  A  t h r o t t l e   v a l v e   c o n t r o l   d e v i c e   as  s e t   f o r t h   i n  

c l a i m   1  or  2,  c h a r a c t e r i z e d   in   t h a t   s a i d   cam  d i s c   ( 3 3 a )  

c o n n e c t e d   to  s a i d   e l e c t r i c   m o t o r   (35)   i s   f o r m e d   as  a  g e a r  

( 3 3 )   m e s h i n g   w i t h   a  s m a l l e r   g e a r   ( 3 4 ) ,   t h e   g e a r   (33)   a n d  

t h e   s m a l l e r   g e a r   (34 )   f o r m i n g   r e d u c t i o n   g e a r   means   ( 3 3 , 3 4 ) .  

5.  A  t h r o t t l e   v a l v e   c o n t r o l   d e v i c e   as  s e t   f o r t h   i n  

c l a i m   3  or  4,  c h a r a c t e r i z e d   in  t h a t   s a i d   c o n n e c t i n g  

member   ( 4 1 " )   i s   a  r a c k   e n g a g i n g   a  g e a r   (49 )   c o n n e c t e d  

w i t h   t h e   b u t t e r f l y - t y p e   t h r o t t l e   v a l v e   ( 2 4 ' ) .  



6.  A  t h r o t t l e   v a l v e   c o n t r o l   d e v i c e   as  s e t   f o r t h   in  a n y  
of  c l a i m s   1  to  4,  c h a r a c t e r i z e d   in  t h a t   s a i d   c o n n e c t i n g  

member   ( 4 1 ' )   is   a  c o n n e c t i n g   l e v e r   h a v i n g   b i f u r c a t e d  

s u p p o r t i n g   arms  ( 4 1 a ' )   w h i c h   e x t e n d ,   w h i l e   i n t e r p o s i n g  

s a i d   cam  d i s c   ( 3 3 a )   i n b e t w e e n ,   to  s u p p o r t   the   two  e n d s  

of  s a i d   s l i d i n g   member   ( 3 7 ) .  

7.  A  t h r o t t l e   v a l v e   c o n t r o l   d e v i c e   as  s e t   f o r t h   i n  

c l a i m   1  or  2,  c h a r a c t e r i z e d   in  t h a t   s a i d   s l i d i n g   m e m b e r  

( 3 7 )   i s   c o n n e c t e d   w i t h   a  t w o - a r m e d   l e v e r   ( 5 0 ) ,   one  a r m  

of  w h i c h   b e i n g   p i v o t a l l y   m o u n t e d   on  a  s t a t i o n a r y   p i n   ( 5 1 ) ,  

and  the   o t h e r   arm  b e i n g   c o n n e c t e d   w i t h   the   c o n n e c t i n g  

member   ( 4 1 ) .  

8.  A  t h r o t t l e   v a l v e   c o n t r o l   d e v i c e   as  s e t   f o r t h   in  a n y  
of  c l a i m s   1  to  3  and  5  to  7,  c h a r a c t e r i z e d   in  t h a t   s a i d  

cam  d i s c   ( 3 3 a )   i s   d i r e c t l y   c o n n e c t e d   to  s a i d   e l e c t r i c  

m o t o r   ( 3 5 ) .  
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