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©  Throttle  valve  assembly. 
A  throttle  valve  assembly  having  a  throttle  valve  (18)  in 

an  air  passageway  (12)  and  a  fuel  injection  valve  (14) 
supported  by  a  support  arm  (16)  in  the  air  passageway  in  a 
position  upstream  of  the  throttle  valve,  the  support  arm 
splitting  the  air  passageway  into  two  portions  (32,  34).  A 
bypass  passageway  (22)  having  a  thermal  type  air  flowmeter 
(28)  mounted  therein  has  an  inlet  (24)  opening  in  the  air 
passageway  in  a  position  upstream  of  the  fuel  injection 
valve,  and  outlets  (26A.  26B)  opening  in  the  two  portions  (32, 
34)  of  the  splitted  air  passageway,  respectively,  whereby  a 
correct  value  of  the  flow  rate  of  air  flowing  through  the  air 
passageway  can  be  measured. 



BACKGROUND  OF  THE  INVENTION 

T h i s   i n v e n t i o n   r e l a t e s   to  a  t h r o t t l e   v a l v e  

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

v a l v e   and  a  t h e r m a l   t y p e   a i r   f l o w m e t e r   l o c a t e d   in   a  p o s i t i o n  

u p s t r e a m   of  t h e   t h r o t t l e   v a l v e .  

One  t y p e   o f   t h r o t t l e   v a l v e   a s s e m b l y   known  in  t h e  

a r t   c o m p r i s e s   a  t h r o t t l e   v a l v e   and  a  f u e l   i n j e c t i o n   v a l v e  

u p s t r e a m   of  t h e   t h r o t t l e   v a l v e .   In  r e c e n t   y e a r s ,   p r o p o s a l s  

h a v e   b e e n   m a d e ,   as  d i s c l o s e d   in  J a p a n e s e   P a t e n t   A p p l i c a t i o n  

L a i d - O p e n   No.  7 3 8 5 8 / 8 2 ,   f o r   e x a m p l e ,   t o   u s e   a n o t h e r   t y p e  

of  t h r o t t l e   v a l v e   a s s e m b l y   w h i c h   c o m p r i s e s   a  t h e r m a l   t y p e  

a i r   f l o w m e t e r   in   a d d i t i o n   to   t h e   t h r o t t l e   v a l v e   and  f u e l  

i n j e c t i o n   v a l v e .  

In  t h e   t h r o t t l e   v a l v e   a s s e m b l y   d e s c r i b e d   in  t h e  

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

s p l i t t e d   i n t o   two  p o r t i o n s   by  a  s u p p o r t   arm  s u p p o r t i n g   t h e  

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

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

of  t he   two  p o r t i o n s   of   t h e   s p l i t t e d   a i r   p a s s a g e w a y .  

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

r a t e s   of   a i r   f l o w i n g   t h r o u g h   t h e   two  a i r   p a s s a g e w a y   p o r t i o n s  

d i f f e r   f rom  e a c h   o t h e r   d e p e n d i n g   on  t h e   c o n d i t i o n   o f  

o p e r a t i o n   of  t h e   e n g i n e ,   d i f f i c u l t i e s   a r e   e x p e r i e n c e d   i n  

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

t h r o u g h   t h e   t h r o t t l e   v a l v e .   More  s p e c i f i c a l l y ,   even   i f   t h e  



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

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

t h r o u g h   one  of   t h e   two  a i r   p a s s a g e w a y   p o r t i o n s   to   t h e   f l o w  

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

p o r t i o n   w o u l d   v a r y   d e p e n d i n g   on  t h e   d e g r e e   of  o p e n i n g   o f  

t h e   t h r o t t l e   v a l v e .   T h u s ,   e v e n   i f   t h e   f l o w   r a t e   of  a i r  

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

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

m i g h t   show  a  v a r i a t i o n   in   s p i t e   of   t h e   f a c t   t h a t   t h e r e   i s  

no  c h a n g e   in   t h e   f l o w   r a t e   of   a i r   a c t u a l l y .  

SUMMARY  OF  THE  INVENTION 

T h i s   i n v e n t i o n   has   as  i t s   o b j e c t   t h e   p r o v i s i o n   o f  

a  t h r o t t l e   v a l v e   a s s e m b l y   w h i c h   m a k e s   i t   p o s s i b l e   t o  

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

f l o w i n g   t h r o u g h   t h e   a i r   p a s s a g e w a y .  

The  o u t s t a n d i n g   c h a r a c t e r i s t i c   of   t h e   i n v e n t i o n  

e n a b l i n g   t h e   a f o r e s a i d   o b j e c t   t o   b e  a c c o m p l i s h e d   i s   t h a t  

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

two  p o r t i o n s   of   t h e  s p l i t t e d   a i r   p a s s a g e w a y ,   r e s p e c t i v e l y ,  

so  t h a t   t h e   f l o w  r a t e s  o f   a i r   f l o w i n g   t h r o u g h   t h e   two  a i r  

p a s s a g e w a y   p o r t i o n s   can   be  m e a s u r e d   to   o b t a i n   a  c o r r e c t  

v a l u e   f o r   t h e   f l o w   r a t e   of  a i r   f l o w i n g   t h r o u g h   t h e   a i r  

p a s s a g e w a y .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

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

a s s e m b l y   c o m p r i s i n g   one  e m b o d i m e n t   o f   t h e   i n v e n t i o n ;  



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

I I - I I   in   F i g .   1;  a n d  

F i g .   3  i s   a  d i a g r a m m a t i c   r e p r e s e n t a t i o n   of   t h e  

r e l a t i o n   b e t w e e n   t h e   d e g r e e   of  o p e n i n g   of  t h e   t h r o t t l e   v a l v e  

and  t h e   o u t p u t   of   t h e   t h e r m a l   t y p e   a i r   f l o w m e t e r .  

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENT 

F i g s .   1  and  2  show  t h e   t h r o t t l e   v a l v e   a s s e m b l y  

c o m p r i s i n g   one  e m b o d i m e n t   of   t h e   i n v e n t i o n .   As  s h o w n ,  

t h e   t h r o t t l e   v a l v e   a s s e m b l y   c o m p r i s e s   a  ma in   b o d y   20,   a n d  

an  a i r   p a s s a g e w a y   12  f o r m e d   in   t h e   m a i n   body   1 0 .  

L o c a t e d   in   t h e   a i r   p a s s a g e w a y   12  i s   a  f u e l  

i n j e c t i o n   v a l v e   14  s u p p o r t e d   by  a  s u p p o r t   arm  16  c o m p r i s i n g  

a  p a i r   of   arm  e l e m e n t s   in   w h i c h   a  f u e l   s u p p l y   p a s s a g e w a y  

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

a  f u e l   t o   t h e   f u e l   i n j e c t i o n   v a l v e   14  and  d i s c h a r g i n g   t h e  

f u e l   t h e r e f r o m .  

A  t h r o t t l e   v a l v e   18  s e c u r e d   to   a  t h r o t t l e   v a l v e  

s t e m   20  i s   d i s p o s e d   in   t h e   a i r   p a s s a g e w a y   12  in   a  p o s i t i o n  

d o w n s t r e a m   of  t h e   f u e l   i n j e c t i o n   v a l v e   1 4 .  

The  s u p p o r t   arm  16  and   t h r o t t l e   v a l v e   s t e m   20  a r e  

s u p e r p o s e d   one  a b o v e   a n o t h e r   so  as  to  v e r t i c a l l y   a l i g n  

w i t h   e a c h   o t h e r   as  v i e w e d   in   a  d i r e c t i o n   of  t h e   a i r   f l o w  

t h r o u g h   t h e   a i r   p a s s a g e w a y   1 2 .  

L o c a t e d   p a r a l l e l   to   t h e   a i r   p a s s a g e w a y   12  i s   a  

b y p a s s   p a s s a g e w a y   22  w h i c h   i s   a l s o   f o r m e d   in   t h e   ma in   b o d y  

10.  The  b y p a s s   p a s s a g e w a y   22  has   an  i n l e t   24  o p e n i n g   i n  

t h e   a i r   p a s s a g e w a y   12  in   a  p o s i t i o n   u p s t r e a m   of  t h e   f u e l  



i n j e c t i o n   v a l v e   14,  and   a t   l e a s t   two  o u t l e t s   26A  and  26B 

o p e n i n g   in   an  a n n u l a r   gap   d e f i n e d   b e t w e e n   t h e   f u e l   i n j e c -  

t i o n   v a l v e   14  and  a  w a l l   of   t h e   a i r   p a s s a g e w a y   1 2 .  

L o c a t e d   m i d w a y   in   t h e   b y p a s s   p a s s a g e w a y   22  i s   a  

t h e r m a l   t y p e   a i r   f l o w m e t e r   28  w h i c h   s u p p l i e s   an  o u t p u t   t o  

a  m o n i t o r i n g   c i r c u i t   30  t o   m e a s u r e   t h e   r a t e   o f   f l o w   of   a i r  

f l o w i n g   t h r o u g h   t h e   b y p a s s   p a s s a g e w a y   2 2 .  

B a s e d   on  t h e   m e a s u r e m e n t   of  t h e   f l o w   r a t e   of   a i r  

f l o w i n g   t h r o u g h   t h e   b y p a s s   p a s s a g e w a y   22,  t h e   f l o w   r a t e   o f  

a i r   f l o w i n g   t h r o u g h   t h e   a i r   p a s s a g e w a y   12  i s   d e t e r m i n e d  

and  t h u s   t h e   a m o u n t   of  f u e l   to   be  i n j e c t e d   t h r o u g h   t h e   f u e l  

i n j e c t i o n   v a l v e   14  i s   d e c i d e d .  

In  d e c i d i n g   t h e   a m o u n t   of  f u e l   t o   be  i n j e c t e d  

t h r o u g h   t h e   f u e l   i n j e c t i o n   v a l v e   14,  c a l c u l a t i o n   i s   d o n e  

by  a  c o m p u t e r ,   n o t   s h o w n .  

A t t e n t i o n   i s   d i r e c t e d ,   in  t h i s   c o n n e c t i o n ,   t o  

t h e   a r r a n g e m e n t   in   w h i c h   t h e   two  o u t l e t s   26A  and   26B  o f  

t h e   b y p a s s   p a s s a g e w a y   22  o p e n   in   two  p o r t i o n s   of   t h e   a i r  

p a s s a g e w a y   12  or   a  f i r s t   u p s t r e a m   a i r   p a s s a g e w a y   p o r t i o n  

32  and  a  s e c o n d   u p s t r e a m   a i r   p a s s a g e w a y   p o r t i o n   3 4 ,  

r e s p e c t i v e l y ,   i n t o   w h i c h   t h e   a i r   p a s s a g e w a y   12  i s   s p l i t t e d  

by  t h e   s u p p o r t   arm  1 6 .  

The  o u t l e t s   26A  and   26B  of  t h e   b y p a s s   p a s s a g e w a y  

22  i s   p o s i t i o n e d   s u c h   t h a t   a  l i n e   c o n n e c t i n g   t h e   c e n t e r   o f  

e a c h   of   t h e   o u t l e t s   26A  and   26B  w i t h   t h e   c e n t e r   a x i s   o f  

t h e   a i r   p a s s a g e w a y   12  and   a  l i n e   A-A  e x t e n d i n g   t h r o u g h   t h e  

c e n t e r   a x i s   of  t h e   s u p p o r t   arm  16  form  an  a n g l e   6  e q u a l  

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



In  t h e   t h r o t t l e   v a l v e   a s s e m b l y   of   t h e   a f o r e s a i d  

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

t h e   a i r   p a s s a g e w a y   12  i s   c o n s t a n t ,   t h e   d e g r e e   of  o p e n i n g   o f  

t h e   t h r o t t l e   v a l v e   18  may  v a r y   d e p e n d i n g   on  t h e   c o n d i t i o n  

of   o p e r a t i o n   of   t h e   e n g i n e .   For   e x a m p l e ,   a t   h i g h   l o a d s  

and  a t   low  l o a d s ,   t h e   d e g r e e   of   o p e n i n g   of   t h e   t h r o t t l e  

v a l v e   18  w i l l   show  a  v a r i a t i o n   b e c a u s e   of   a  d i f f e r e n c e   i n  

t h e   rpm.   of   t h e   e n g i n e ,   e v e n   i f   t h e   f l o w  r a t e   of  a i r   f l o w i n g  

t h r o u g h   t h e   a i r   p a s s a g e w a y   12  i s   t h e   s a m e .  

When  t h e   d e g r e e   of   o p e n i n g   of   t h e   t h r o t t l e   v a l v e  

18  shows   a  v a r i a t i o n ,   t h e   p r o p o r t i o n   of   t h e   f l o w   r a t e   o f  

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

p o r t i o n   36  d e f i n e d   b e t w e e n   t h e   t h r o t t l e   v a l v e   18  and  t h e  

w a l l   of   t h e   a i r   p a s s a g e w a y   12  to   t h e   f l o w   r a t e   of   a i r  

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

p o r t i o n   38  a l s o   d e f i n e d   b e t w e e n   t h e   t h r o t t l e   v a l v e   18  a n d  

t h e   w a l l   of  t h e   a i r   p a s s a g e w a y   12  w i l l   show  a  v a r i a t i o n ,  

w i t h   t h e   r e s u l t   t h a t   t h e   f l o w   r a t e s   of  a i r   f l o w i n g   t h r o u g h  

t h e   f i r s t   u p s t r e a m   a i r   p a s s a g e w a y   p o r t i o n   32  t h e   s e c o n d  

u p s t r e a m   a i r   p a s s a g e w a y   p o r t i o n   34  w i l l   a l s o   show  a  

v a r i a t i o n .  

In  t h e   t h r o t t l e   v a l v e   a s s e m b l y   of  t h e   a f o r e s a i d  

c o n s t r u c t i o n ,   i f   t h e   b y p a s s   p a s s a g e w a y   22  o p e n e d   o n l y   i n  

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

32  and  34,   t h e   f l o w   r a t e   of  a i r   f l o w i n g   t h r o u g h   t h e   b y p a s s  

p a s s a g e w a y   22  w o u l d   show  a  v a r i a t i o n   d e p e n d i n g   on  t h e   d e g r e e  

of  o p e n i n g   of  t h e   t h r o t t l e   v a l v e   18  e v e n   i f   t h e   f l o w   r a t e  

of  a i r   f l o w i n g   t h r o u g h   t h e   a i r   p a s s a g e w a y   12  r e m a i n e d  



c o n s t a n t .  

For   e x a m p l e ,   a s s u m e   t h a t   t h e   b y p a s s   p a s s a g e w a y  

22  o n l y   o p e n s   i n   t h e  - f i r s t   u p s t r e a m   a i r   p a s s a g e w a y   p o r t i o n  

32.  When  e x p e r i m e n t s   w e r e   c o n d u c t e d   w i t h   t h e   s t r u c t u r e ,  

t h e   r e s u l t s   has   b e e n   o b t a i n e d   in   w h i c h   t h e   r e l a t i o n   b e t w e e n  

t h e   d e g r e e   of   o p e n i n g   of  t h e   t h r o t t l e   v a l v e   18  and  t h e  

r a t i o   of   o u t p u t s   of   t h e   t h e r m a l   t y p e   a i r   f l o w m e t e r   28  t o  

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

b y p a s s   p a s s a g e w a y   22  when  t h e   f l o w   r a t e   of  a i r   r e m a i n s   a t  

a  p r e d e t e r m i n e d   l e v e l ,   i s   s u c h   t h a t ,   as  r e p r e s e n t e d   by  a  

l i n e   - -   shown  in  F i g .   3,  t h e   o u t p u t s   of   t h e   t h e r m a l  

t y p e   a i r   f l o w m e t e r   28  b e c o m e   l a r g e r   in   t h e   s m a l l e r   d e g r e e  

of   o p e n i n g   of  t h e   t h r o t t l e   v a l v e   18  e v e n   i f   t h e   f l o w   r a t e  

of  a i r   r e m a i n s   c o n s t a n t .   T h i s   w o u l d   show  t h a t   t h e   f l o w  

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

p a s s a g e w a y   p o r t i o n   36  i s   h i g h   u n t i l   t h e   d e g r e e   of  o p e n i n g  

of  t h e   t h r o t t l e   v a l v e   18  b e c o m e s   30  d e g r e e s   or  t h e r e a b o u t s .  

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

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

w h i c h   t h e   o u t l e t s   26A  and  26B  of   t h e   b y p a s s   p a s s a g e w a y   22  

open   in   t h e   f i r s t   and  s e c o n d   u p p e r   a i r   p a s s a g e w a y   p o r t i o n s  

32  and  34 ,   r e s p e c t i v e l y ,   h a v e   shown  t h a t   o u t p u t s   of   t h e  

t h e r m a l   t y p e   a i r   f l o w m e t e r   28  r e p r e s e n t   s u b s t a n t i a l l y  

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

t h e   a i r   p a s s a g e w a y   12,   as  r e p r e s e n t e d   by  a  l i n e   o - o - o  

shown  in   F i g .   3 .  

From  t h e   f o r e g o i n g   d e s c r i p t i o n ,   i t   w i l l   b e  

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



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

o b t a i n e d   f o r   t h e   f l o w   r a t e   of  a i r   f l o w i n g   t h r o u g h   t h e   a i r  

p a s s a g e w a y   12  b a s e d   on  t h e   o u t p u t   of   t h e   t h e r m a l   t y p e   a i r  

f l o w m e t e r   to   t h e r e b y   make  i t   p o s s i b l e   to   o b t a i n   a  c o r r e c t  

v a l u e   f o r   t h e   a m o u n t   of  f u e l   t o   be  i n j e c t e d   t h r o u g h   t h e  

f u e l   i n j e c t i o n   v a l v e   1 4 .  



1.  A  t h r o t t l e   v a l v e   a s s e m b l y   c o m p r i s i n g :   a  ma in   b o d y  

(1,0)  h a v i n g   a n - a i r   p a s s a g e w a y   (12)  f o r m e d   t h e r e i n ;   a  

t h r o t t l e   v a l v e   (18)  f i x e d   to   a  t h r o t t l e   v a l v e   s t em   ( 2 0 )  

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

e x t e n d   s u b s t a n t i a l l y   a t   a  r i g h t   a n g l e   t o   an  a i r   f l o w  

t h r o u g h   s a i d   a i r   p a s s a g e w a y ;   a  f u e l   i n j e c t i o n   v a l v e   ( 1 4 )  

a r r a n g e d   in   s a i d   a i r   p a s s a g e w a y   in   a  p o s i t i o n   u p s t r e a m   o f  

s a i d   t h r o t t l e   v a l v e ;   a  s u p p o r t   arm  (16)  s u p p o r t i n g   s a i d  

f u e l   i n j e c t i o n   v a l v e ;   a  b y p a s s   p a s s a g e w a y   (22)  h a v i n g   a n  

i n l e t   (24)  o p e n i n g   in   s a i d   a i r   p a s s a g e w a y   in   a  p o s i t i o n  

u p s t r e a m   of   s a i d   f u e l   i n j e c t i o n   v a l v e   and  an  o u t l e t   (26A)  

o p e n i n g   in   an  a n n u l a r   gap   d e f i n e d   b e t w e e n   s a i d   f u e l  

i n j e c t i o n   v a l v e   and  a  w a l l   of  s a i d   a i r   p a s s a g e w a y ;   and  a  

t h e r m a l   t y p e   a i r   f l o w m e t e r   (28)  l o c a t e d   m i d w a y   in   s a i d  

b y p a s s   p a s s a g e w a y ,   c h a r a c t e r i z e d   in   t h a t   s a i d   a i r   p a s s a g e w a y  

(12)  i s   s p l i t t e d   i n t o   two  p o r t i o n s   (32 ,   34)  by  s a i d   s u p p o r t  

arm  (16)  in   t h e   v i c i n i t y   of  s a i d   f u e l   i n j e c t i o n   v a l v e   ( 1 4 ) ,  

and   s a i d   o u t l e t   (26A)  i s   p o s i t i o n e d   to   o p e n   in   one  (32)  o f  

s a i d   two  p o r t i o n s   of   t h e   s p l i t t e d   a i r   p a s s a g e w a y ,   and  s a i d  

b y p a s s   p a s s a g e w a y   (22)  h a s   a n o t h e r   o u t l e t   (26B)  o p e n i n g   i n  

t h e   o t h e r   (34)  of  s a i d   two  p o r t i o n s   of   t h e   s p l i t t e d   a i r  

p a s s a g e w a y .  

2.  A  t h r o t t l e   v a l v e   a s s e m b l y   as  c l a i m e d   in  c l a i m   1 ,  

c h a r a c t e r i z e d   in   t h a t   s a i d   s u p p o r t   arm  (16)  and   s a i d   t h r o t t l e  

v a l v e   s t e m   (20)  a r e   s u p e r p o s e d   one  a b o v e   a n o t h e r   so  as  t o  

v e r t i c a l l y   a l i g n   w i t h   e a c h   o t h e r   as  v i e w e d   in   a  d i r e c t i o n  

of   t h e   a i r   f l o w   t h r o u g h   s a i d   a i r   p a s s a g e w a y   ( 1 2 ) .  



3.  A  t h r o t t l e   v a l v e   a s s e m b l y   as  c l a i m e d   in  c l a i m   1 ,  

c h a r a c t e r i z e d   in   t h a t   s a i d   o u t l e t s   (26A,  26B)  of   s a i d   b y p a s s  

p a s s a g e w a y   (22)  o p e n i n g   in   s a i d   two  p o r t i o n s   ( 32 ,   34)  of  t h e  

a i r   p a s s a g e w a y   ( 1 2 ) ,   r e s p e c t i v e l y ,   a r e   l o c a t e d   s y m m e t r i c a l l y  

w i t h   r e s p e c t   to   t h e   a x i s   of   s a i d   s u p p o r t   arm  ( 1 6 ) .  

4.  A  t h r o t t l e   v a l v e   a s s e m b l y   as  c l a i m e d   in   c l a i m   1 ,  

c h a r a c t e r i z e d   in   t h a t   s a i d   b y p a s s   p a s s a g e w a y   (22)  i s   f o r m e d  

in   s a i d   m a i n   body   ( 1 0 ) .  
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