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Fluid  mixing  device  -  carburetor. 
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A  fluid  mixing  device  in  the  form  of  a  carburetor  is 
described  which  has  a  system  for  metering  fuel.  The  car- 
buretor  includes  an  air  passageway  (16,  18),  and  a  throttle 
valve  (14)  which  has  a  throttle  aperture  (26)  and  is  movable 
across  the  air  passageway  (16,  18)  to  control  the  effective 
cross-sectional  dimension  of  the  throttle  opening.  The  fuel 
metering  system  includes  a  fuel  metering  tube  (40)  extend- 
ing  through  a  complimentary  lateral  aperture  (46)  in  the 
throttle  valve  such  that  the  throttle  valve  (14)  is  slidable 
upon  the  metering  tube  (40).  A  longitudinal  fuel  distribution 
outlet  extends  (62)  along  one  side  of  the  fuel  metering  tube 
and  the  effective  length  of  the  distribution  outlet  (62)  is 
controlled  in  dependence  on  the  cross-sectional  dimension 
of  the  throttle  opening  by  the  position  of  the  throttle  valve 
(14).  The  flow  of  fuel  through  the  distribution  outlet  (62)  is 
further  controlled  in  relation  to  the  pressure  of  air  in  the  air 
passageway  (16, 18),  in  a  number  of  ways. 



T h i s   i n v e n t i o n   r e l a t e s   to  a  f l u i d   m i x i n g   d e v i c e   a n d  i n  
f u e l   m e t e r i n g  

p a r t i c u l a r ,   t h o u g h   no t   e x c l u s i v e l y ,   to  a  c a r b u r e t o r   h a v i n g  a   /  

sy s t em  for   s u p p l y i n g   a  h o m o g e n e o u s   m i x t u r e   of  f u e l   and  a i r  

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

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

For  so  long  as  i n t e r n a l   c o m b u s t i o n   e n g i n e s   have   been  i n  

e x i s t e n c e ,   v a r i o u s   c a r b u r e t o r s   have  been   d e v e l o p e d   to  s u p p l y  

a  r e q u i r e d   a i r - f u e l   m i x t u r e   to  the   e n g i n e   to  p r o m o t e   p r o p e r  
and  e f f i c i e n t   c o m b u s t i o n .   A l t h o u g h   m y r i a d s   of  c a r b u r e t i o n  

schemes   and  d e v i c e s   have   deen  d e v e l o p e d ,   a  c o n t i n u i n g  

p r o b l e m   has  been   m e t e r i n g   of  the   a i r - f u e l   m i x t u r e   in  a  c o n -  

s i s t e n t l y   h o m o g e n e o u s   b l e n d   such  t h a t   the   a i r - f u e l   m i x t u r e  

r e c e i v e d   by  each   c y l i n d e r   of  the   i n t e r n a l   c o m b u s t i o n   e n g i n e  
is   the   same  as  t h a t   s u p p l i e d   to  each  o t h e r   c y l i n d e r .  

In  a d d i t i o n ,   not   o n l y   is  i t   i m p o r t a n t   to  c o n t r o l   t h e  

h o m o g e n e i t y   of  the   f u e l - a i r   m i x t u r e ,   i t   is   a l s o   i m p o r t a n t   t o  

c o n t r o l   the   a c t u a l   q u a n t i t y   of  the   f u e l   i n j e c t e d   i n t o   t h e  

a i r   s t r e a m   in  r e l a t i o n   to  the   d e n s i t y   of  t he   a i r   p a s s i n g  

t h r o u g h   the   c a r b u r e t o r .   Thus,   when  the   a i r   d e n s i t y  

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

so  t h a t   the   a i r - f u e l   b l e n d   s u p p l i e d   to  the   i n t e r n a l  

c o m b u s t i o n   e n g i n e   is   no t   f u e l   r i c h .   Th i s   is   p a r t i c u l a r l y  

i m p o r t a n t   in  a i r c r a f t ,   where  at   h i g h   a l t i t u d e s ,   the   a i r  

d e n s i t y   is  c o n s i d e r a b l y   r e d u c e d .   A  c o m m e n s u r a t e   r e d u c t i o n  
in  the   f low  r a t e   of  t he   f u e l   must   be  made  in  o r d e r   t o  

p r o p e r l y   l e a n   the   m i x t u r e   to  a v o i d   f u e l   w a s t e   or  p o s s i b l e  

e n g i n e   f l o o d i n g .  



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

v e l o c i t y   of  the   a i r   p a s s i n g   t h r o u g h   a  v e n t u r i   p o r t i o n  i s  

assumed  to  c o r r e s p o n d   d i r e c t l y   to  the   a i r   mass  f low.   T h i s  

a s s u m p t i o n   r e m a i n s   c o r r e c t   so  long  as  t h e r e   is  no  change   i n  

a i r   d e n s i t y .   If   t he   a m b i e n t   a i r   t e m p e r a t u r e   or  p r e s s u r e  
does  c h a n g e ,   t hen   t he   r e s u l t a n t   change   in  d e n s i t y   i n v a l i -  

d a t e s   t h i s   a s s u m p t i o n   and  the   c a r b u r e t o r   or  i n j e c t i o n   s y s t e m  

e x p e r i e n c e s   a  change   in  a i r - f u e l   r a t i o .   I f   the   a i r   d e n s i t y  

i n c r e a s e s ,   t h e n   the   a i r - f u e l   r a t i o   becomes   l e a n e r   and  i f   t h e  

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

r i c h e r .   In  most   c a r b u r e t o r   a p p l i c a t i o n s   e x c e p t   a i r c r a f t   t h e  

r e c e n t   low  c o s t   of  f u e l   has   made  m i x t u r e   c o n t r o l   not   c o s t  

e f f e c t i v e .   In  a i r c r a f t ,   where   d e n s i t y - r e l a t e d   m i x t u r e  

c h a n g e s   due  to  a l t i t u d e   r e s u l t   in  l a r g e   power-  r e d u c t i o n s ,  

m i x t u r e   c o n t r o l   has   a l w a y s   been   a  n e c e s s a r y   f e a t u r e .  

The  v e n t u r i   s y s t e m   of  m e a s u r i n g   a i r   f low  and  m e t e r i n g  

f u e l   is   b a s e d   upon  the   B e r n o u l l i   p r i n c i p l e   as  e x p r e s s e d   b y  

the   B e r n o u l l i   e q u a t i o n   as  f o l l o w s :  

Where  P  =  P r e s s u r e ,   V  =  a i r f l o w   v e l o c i t y ,  e   =  a i r   d e n s i t y  

As  the   B e r n o u l l i   e q u a t i o n   a p p l i e s   to  a i r   f low  in  a  v e n t u r i ,  

i t   can  be  r e w r i t t e n   as  f o l l o w s :  

o r ,  

w i t h   t he   s u b s c r i p t s   1  a n d   2  r e f e r r i n g  t o   d i f f e r e n t   a x i a l  

l o c a t i o n s   in  the   f low  t u b e .   I f  t h e  v e l o c i t y   at   l o c a t i o n   2 



is  h igh   ( such   as  o c c u r s   a t   t he   t h r o a t   of  a  v e n t u r i )   t h e  

p r e s s u r e   is  lower   t han   the  p r e s s u r e   at   a  l o c a t i o n   where  t h e  

v e l o c i t y   is  low.  From  the  B e r n o u l l i   e q u a t i o n ,   i t   is  s e e n  

t h a t   the   amount  of  p r e s s u r e   d i f f e r e n c e   is  much  g r e a t e r   t h a n  

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

e q u a t i o n   are  s q u a r e d .  
The  p r e s s u r e   t h a t   is  s e n s e d   in  a  d i r e c t i o n   p e r p e n d i c u -  

l a r   to  t he   d i r e c t i o n   of  l o c a l   f low  in  a  v e n t u r i   is  t h e  

s t a t i c   p r e s s u r e   and  i s   e q u a l   to  t h a t   wh ich   would  be  s e n s e d  

by  a  p r e s s u r e   i n s t r u m e n t   moving  w i t h   t he   a i r   f low.   The  

p r e s s u r e   t h a t   i s   s e n s e d   by  a  p r o b e   i n s e r t e d   in  the  f low  p a t h  
and  o r i e n t e d   wi th   i t s   o p e n i n g   f a c i n g   the   oncoming  a i r   i s  

d e f i n e d   as  the   t o t a l   p r e s s u r e .   The  d i f f e r e n c e   b e t w e e n   t h e  
t o t a l   p r e s s u r e   and  the  s t a t i c   p r e s s u r e   is  the   d y n a m i c  

p r e s s u r e   and  is   r e l a t e d   to  t he   f low  v e l o c i t y   by  B e r n o u l l i ' s  

e q u a t i o n   as  f o l l o w s :  

In  the   a b s e n c e   of  f r i c t i o n ,   the   t o t a l   p r e s s u r e   r e m a i n s  

c o n s t a n t   a l ong   the   l e n g t h   of  a  f low  t ube   or  v e n t u r i .   In  a n  
a r e a   where   the  f low  v e l o c i t y   i n c r e a s e s   due  to  a  c o n s t r i c t i o n  
in  f low  a r e a ,   the   s t a t i c   p r e s s u r e   i s   c o m m e n s u r a t e l y   l o w .  

S l i d e - t y p e   c a r b u r e t o r s   c o n s i s t i n g   of  an  a i r   p a s s a g e   a n d  

a  t h r o t t l e   p l a t e   movab le   to  p r o v i d e   an  a d j u s t a b l e   t h r o t t l e  

o p e n i n g   to  a l t e r a b l y   c o n s t r i c t   t he   a i r   p a s s a g e w a y   have  b e e n  
in  e x i s t e n c e   for   some  t i m e ,   as  e v i d e n c e d   by  U.S.  P a t e n t s   No.  

3 , 7 0 9 , 4 6 9   and  3 , 9 5 7 , 9 3 0 .   Such  d e v i c e s   p r o v i d e   f o r  

t h r o t t l i n g   of  the  a i r   f low  in  c o m b i n a t i o n   w i t h   m e c h a n i c a l  
c o n t r o l   of  the   f u e l   q u a n t i t i e s   added  to  the  c a r b u r e t o r .  

However ,   b e c a u s e   f u e l   is  i n j e c t e d   i n t o   one  s i de   of  - t h e  



t h r o t t l e   o p e n i n g   in  e i t h e r   of  t h e s e   d e v i c e s ,   they  s u f f e r   f r o m  
an  i n a b i l i t y   to  s u p p l y   a  homogeneous   a i r - f u e l   m i x t u r e   a c r o s s  
the  t h r o t t l e   o p e n i n g   and  do  not  p e r m i t   a  f u l l   r ange   o f  
a i r - f u e l   m i x t u r e   c o n t r o l .  

Other   d e v i c e s   are  known  for  m e t e r i n g   f u e l   f l o w  

a c r o s s   the  t h r o a t   of  a  c a r b u r e t o r ,   as  e v i d e n c e d   by  U . S .  
P a t e n t s   No.  1 , 1 4 2 , 7 6 3   and  4 , 2 0 5 , 0 2 4 .   While  such  d e v i c e s   do 
p e r m i t   f ue l   d i s t r i b u t i o n   e f f e c t i v e l y   a c r o s s   the  c a r b u r e t o r ,  
i t   is  d i f f i c u l t   w i t h   such  d e v i c e s   to  a d j u s t   the  a i r - f u e l  
m i x t u r e   as  the  c a r b u r e t o r   a i r   p a s s a g e w a y   is  t h r o t t l e d .  

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

mix ing   d e v i c e ,   p r e f e r a b l y   in  the  form  of  a  c a r b u r e t o r ,   w h i c h  

o v e r c o m e s   the  a b o v e - d e l i n e a t e d   s h o r t   comings   of  the  p r i o r  
a r t , a n d   o t h e r s .  

A c c o r d i n g l y   the  i n v e n t i o n   p r o v i d e s   f l u i d   m i x i n g  
d e v i c e   c o m p r i s i n g :   a  f l u i d   p a s s a g e w a y   for   a  f i r s t   f l u i d ,   a n  
a d j u s t a b l e   t h r o t t l e   v a l v e   which   has  a  t h r o t t l e   a p e r t u r e   w h i c h  
is  so  a r r a n g e d   in  r e l a t i o n   to  the  p a s s a g e w a y   so  as  to  form  i n  
the  p a s s a g e w a y   a  t h r o t t l e   o p e n i n g   of  c o n t r o l l a b l e  

c r o s s - s e c t i o n a l   d i m e n s i o n ,   and  a  f l u i d   m e t e r i n g   sys t em  m e a n s  
fo r   s u p p l y i n g   a  second   f l u i d   to  the  p a s s a g e w a y   t h r o u g h   a  
d i s t r i b u t i o n   o u t l e t   which   e x t e n d s   a c r o s s   the  p a s s a g e w a y   and  
the  e f f e c t i v e   l e n g t h   of  which   is  d e t e r m i n e d   by  t h e  
c r o s s - s e c t i o n a l   d i m e n s i o n   of  the  t h r o t t l e   o p e n i n g ,   and  m e a n s  
f o r   a l t e r i n g   the  p r o p o r t i o n a t e   f low  of  the  second  f l u i d  

t h r o u g h   the  d i s t r i b u t i o n   o u t l e t   in  r e l a t i o n   to  the  f low  o f  
the  f i r s t   f l u i d   in  the  p a s s a g e w a y .  

P r e f e r a b l y   the  f u e l   m e t e r i n g   sys tem  m e a n s  
i n c o r p o r a t e s   a  f u e l   m e t e r i n g   tube   wh ich   e x t e n d s   a c r o s s   t h e  

t h r o t t l e . o p e n i n g .   The  d i s t r i b u t i o n   o u t l e t   is  p r e f e r a b l y  
l o c a t e d   in  m e t e r i n g   tube   for   m e t e r i n g   of  f u e l   a c r o s s   t h e  
e n t i r e   w i d t h   of  the  t h r o t t l e   o p e n i n g ,   not  m a t t e r   what  s i z e  

t h r o t t l e   o p e n i n g   is  p r e s e n t e d .  



In  one  embodiment   of  the  i n v e n t i o n ,   the  f u e l  

m e t e r i n g   sys tem  i n c l u d e s   means  to  a l t e r   the  flow  of  f u e l  

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

of  the  fue l   m e t e r i n g   tube  from  a  maximum  lean   p o s i t i o n ,   w h e r e  
f u e l   flow  may  be  e s s e n t i a l l y   e l i m i n a t e d ,   to  a  f u l l   f u e l   f l o w  

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

m i x t u r e .  

In  t h i s   e m b o d i m e n t ,   in  o r d e r   to  a l t e r   the  flow  o f  

f u e l   t h r o u g h   the  f u e l   d i s t r i b u t i o n   o u t l e t ,   the  f u e l   m e t e r i n g  
tube  p r e f e r a b l y   is  r o t a t a b l e   about   i t s   l o n g i t u d i n a l   ax i s   t o  

change   the  c i r c u m f e r e n t i a l   l o c a t i o n   of  the  d i s t r i b u t i o n  

o u t l e t .   The  o u t l e t   is  p o s i t i o n a b l e   be tween   a  maximum  l e a n  

c o n d i t i o n   f a c i n g   u p s t r e a m   in  the  d i r e c t i o n   of  a i r   p a s s a g e ,  
and  a  maximum  r i c h   c o n d i t i o n   90  d e g r e e s   t h e r e f r o m   in  w h i c h  

the  d i s t r i b u t i o n   o u t l e t   f a c e s   a c r o s s   the  pa th   of  a i r   f l o w .  

In  a n o t h e r   embodiment   of  the  i n v e n t i o n ,   the  f u e l  

supp ly   c o m p r i s e s   a  f i x e d   m e t e r i n g   tube  having   i t s  

d i s t r i b u t i o n   o u t l e t   e x t e n d i n g   a long   one  s i de   and  o r i e n t e d  

p e r p e n d i c u l a r   to  a i r   f low  t h r o u g h   the  t h r o a t   of  t h e  

c a r b u r e t o r .   In  o r d e r   to  c o n t r o l   the  f u e l   f low,   a  p r e s s u r e  
d e t e c t i n g   tube  is  l o c a t e d   in  c o m m u n i c a t i o n   w i th   the  a i r  

p a s s a g e w a y   to  s e n s e   a  p o r t i o n   of  the  dynamic  p r e s s u r e   of  t h e  

a i r   as  i t   p a s s e s   t h r o u g h   the  c a r b u r e t o r .   This   d e t e c t e d  

p r e s s u r e   is  then   used  to  m a i n t a i n   the  p r e s s u r e   of  the  f u e l   a t  
the  d e t e c t e d   p r e s s u r e   as  the  f u e l   is  i n t r o d u c e d   i n t o   t h e  

f i x e d   m e t e r i n g   t u b e .  

In  t h i s   second  embodiment   of  the  i n v e n t i o n ,   t h e  

d e t e c t i n g   tube  has  an  i n l e t   in  one  s i d e   and  is  very   s i m i l a r  

to  the  f ue l   m e t e r i n g   tube  of  the  f i r s t   embodiment   of  t h e  

i n v e n t i o n .   The  d e t e c t i n g   tube  is  r o t a t a b l e   to  change   t h e  
c i r c u m f e r n e t i a l   l o c a t i o n   of  the  i n l e t   and  t h e r e f o r e   c h a n g e  



the  amount   of  the   dynamic   a i r   p r e s s u r e   t h a t   is  s e n s e d  

T h e r e f o r e ,   b e c a u s e   of  t he   r o t a t a b l e   n a t u r e   of  t he   d e t e c t i n g  

t u b e ,   the   t u b e   can  be  made  to  s e n s e   any  p r e s s u r e   b e t w e e n   t h e  

t o t a l   p r e s s u r e   and  the   s t a t i c   p r e s s u r e   of  the   a i r   f l o w .  

In  o r d e r   to  c o n t r o l   the   f u e l   f low  in  t h i s   e m b o d i m e n t   o f  

the  i n v e n t i o n ,   t h e   i n v e n t i o n   i n c l u d e s   a  b a l a n c i n g   r e g u l a t o r  
which  is   r e g u l a t e d   by  the   s e n s e d   p r e s s u r e .   The  b a l a n c i n g  

r e g u l a t o r   has  an  i n l e t   on  one  s i d e   fo r   t he   f u e l ,   a n d  

i n c l u d e s   a  c o n t r o l   r e s p o n s i v e   to  the   s e n s e d   p r e s s u r e   a n d  

o p e r a b l e   to  p e r m i t   t he   f l ow  of  f u e l   t h r o u g h   the   f u e l   i n l e t  

a t   such  a  r a t e   so  as  to  m a i n t a i n   e q u a l i t y   b e t w e e n   f u e l  

p r e s s u r e   and  the   s e n s e d   p r e s s u r e .  
In  a n o t h e r   e m b o d i m e n t   of  the   i n v e n t i o n ,   the   f u e l  

m e t e r i n g   t u b e   is   a l s o   f i x e d   w i th   t he   d i s t r i b u t i o n   o u t l e t  

e x t e n d i n g   p e r p e n d i c u l a r   to  t he   a i r   f l o w .   A  p r e s s u r e  
t r a n s m i t t i n g   t u b e   h a v i n g   one  end  e x t e n d i n g   i n t o   the   a i r   f l o w  
is   o r i e n t e d   to  d e t e c t   t he   t o t a l   p r e s s u r e   of  t he   a i r .   A 

second  p r e s s u r e   t r a n s m i t t i n g   tube   has  one  end  e x t e n d i n g   i n t o  

the   a i r   a t   t he   t h r o t t l e   p a s s a g e w a y   in  o r d e r   to  d e t e c t   t h e  

s t a t i c   p r e s s u r e   of  the   a i r   p a s s i n g   t h e r e t h r o u g h .   The  t u b e s  

a re   j o i n e d   a t   t h e i r   o t h e r   ends  and  a  t h i r d   p r e s s u r e   t r a n s -  

m i t t i n g   t u b e   l e a d s   from  t h i s   j u n c t i o n   to  a  b a l a n c i n g  

r e g u l a t o r   to   c o n t r o l   p r e s s u r e   of  t he   f u e l .   The  s e c o n d  

p r e s s u r e   t r a n s m i t t i n g   t u b e   has  a  v a l v e   o p e r a b l e   to  p e r m i t   a  

p o r t i o n   of  t h e   t o t a l   p r e s s u r e   in  the   f i r s t   p r e s s u r e   t r a n s -  

m i t t i n g   t u b e   to  b l e e d   i n t o   the   s e c o n d   p r e s s u r e   t r a n s m i t t i n g  

t u b e , - ' l e a v i n g   a  r e s u l t a n t   d i f f e r e n t i a l   p r e s s u r e   in  the   t h i r d  

p r e s s u r e   t r a n s m i t t i n g   t u b e .   The  r e s u l t a n t   d i f f e r e n t i a l  

p r e s s u r e   i s   used   to  c o n t r o l   the   p r e s s u r e   of  the   f u e l   as  i t  

is  i n t r o d u c e d   i n t o   the   f u e l   o u t l e t .  



In  t h i s   e m b o d i m e n t   of  the   i n v e n t i o n ,   a  b a l a n c i n g  

r e g u l a t o r   is  a g a i n   used  to  c o n t r o l   the   f u e l   f l ow.   T h e  

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

an  i n l e t   for  the   f u e l .   The  r e g u l a t o r   i n c l u d e s   a  f u e l  

c o n t r o l   r e s p o n s i v e   to  the  s e n s e d   d i f f e r e n t i a l   p r e s s u r e   a n d  

o p e r a b l e   to  p e r m i t   f low  of  f u e l   t h r o u g h   the   f u e l   i n l e t   a t  

such  a  r a t e   so  as  to  m a i n t a i n   e q u a l i t y   of  p r e s s u r e   b e t w e e n  

the  f u e l   and  the   s e n s e d   d i f f e r e n t i a l   p r e s s u r e .  
In  b o t h   l a t t e r   e m b o d i m e n t s   of  t he   i n v e n t i o n ,   the   f u e l  

is  d e l i v e r e d   to  t h e   i n l e t   of  t he   b a l a n c i n g   r e g u l a t o r   f r o m  

some  e x t e r n a l   s o u r c e   such  as  a  f u e l   pump  or  e l e v a t e d   f u e l  

r e s e r v o i r .   The  b a l a n c i n g   r e g u l a t o r   t h e r e f o r e   is  used  t o  

r e d u c e   the   p r e s s u r e   of  t he   f u e l   to  t h e  r e q u i r e d   p r e s s u r e  
b e f o r e   f u e l   is  p e r m i t t e d   to  e n t e r   the   f u e l   m e t e r i n g   t u b e .  

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

sys t em  c o m p r i s e s   a  n o r m a l l y   a x i a l l y   s t a t i o n a r y   f u e l   m e t e r i n g  

t u b e   e x t e n d i n g   a c r o s s   t he   t h r o t t l e   o p e n i n g .   In  one  f o r m ,  
the   d i s t r i b u t i o n   o u t l e t   in  the   f u e l   m e t e r i n g   t ube   c o m p r i s e s  

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

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

c o m p r i s e s   an  a x i a l   s l o t   a l o n g   one  s i d e   of  the   m e t e r i n g   t u b e .  

In  a l l   c a s e s ,   t he   m e t e r i n g   t ube   p r e f e r r a b l y   is  p o s i t i o n e d   i n  

r e g i s t r a t i o n   w i t h   the   t h r o t t l e   v a l v e   and  e x t e n d s   t h r o u g h   a  

c o m p l i m e n t a r y   l a t e r a l   a p e r t u r e   in  the   t h r o t t l e   v a l v e .   The  

t h r o t t l e   v a l v e   is   s l i d a b l e   upon  the   m e t e r i n g   t ube   to  a d j u s t  
the   t h r o t t l e   o p e n i n g   and  c h a n g e   the   e f f e c t i v e   l e n g t h   o f  

t h e f u e l   d i s t r i b u t i o n   o u t l e t ;   T h e r e f o r e ,   no  m a t t e r   how  l a r g e  
the  t h r o t t l e   o p e n i n g ,   a  u n i f o r m   d i s t r i b u t i o n   of  f u e l   i s  

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



The  t h r o t t l e   v a l v e   is  a d j u s t a b l e   b e t w e e n   l i m i t s   t o  

p r o v i d e   a  maximum  t h r o t t l e   o p e n i n g   and  a  minimum  t h r o t t l e  

o p e n i n g .   In  o r d e r   to  p r e c i s e l y   c o n t r o l   the   f u e l - a i r   m i x t u r e  

at  the   minimum  t h r o t t l e   o p e n i n g ,   the   a x i a l   l o c a t i o n   of  t h e  

f u e l   m e t e r i n g   t u b e   can  be  a d j u s t e d .   Thus,   a  g r e a t e r   o r  
l e s s e r   p o r t i o n   of  the   d i s t r i b u t i o n   o u t l e t   can  be  p r e s e n t e d  
a c r o s s   the   t h r o t t l e   o p e n i n g   at  i t s   minimum  s e t t i n g .  

O f t e n ,   in  s i t u a t i o n s   of  i n c r e a s e d   a c c e l e r a t i o n ,   i t   i s  

n e c e s s a r y   to  m o m e n t a r i l y   e n r i c h   the   f u e l - a i r   m i x t u r e .   To  do  

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

w i t h   t h e   a i r   p a s s a g e w a y .   As  the   t h r o t t l e   o p e n i n g   i s  

e n l a r g e d   to  i n c r e a s e   the   c r o s s - s e c t i o n a l   d i m e n s i o n   of  t h e  

a i r   p a s s a g e w a y ,   t h e   i n v e n t i o n   i n c l u d e s   means  to  i n j e c t   s u p -  
p l e m e n t a l   f u e l   i n t o   the  a i r   p a s s a g e w a y .   Such  i n j e c t i o n  

o c c u r s   o n l y   when  the   t h r o t t l e   o p e n i n g   is   i n c r e a s e d   i n  

d i m e n s i o n ,   and  on ly   when  the   r a t e   of  i n c r e a s e   of  t h e  

t h r o t t l e   o p e n i n g   is   such  t h a t   an  e n r i c h e d   f u e l   m i x t u r e   i s  

r e q u i r e d .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

The  above   f e a t u r e s   of  t he   i n v e n t i o n ,   and  o t h e r s ,   a r e  
d e s c r i b e d   in  g r e a t e r   d e t a i l   in  the   f o l l o w i n g   d e s c r i p t i o n   o f  

a  number   of  p r e f e r r e d   e m b o d i m e n t s ,   where   r e f e r e n c e   i s   m a d e  t o  

the   a c c o m p a n y i n g   d r a w i n g s ,   in   w h i c h :  
F i g u r e   1  is   an  e x p l o d e d   i l l u s t r a t i o n   of  t he   i n v e n t i o n ,  

w i th   some  p a r t s   o m i t t e d   and  o t h e r   p a r t s   in  c r o s s - s e c t i o n   t o  

p e r m i t   i l l u s t r a t i o n   of  t h e  p r i m a r y   c o m p o n e n t s   of  the   i n v e n -  
t i o n .  

F i g u r e   2  i s   a  c r o s s - s e c t i o n a l   i l l u s t r a t i o n   of  t h e  

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

to  a  m i n i m a l   t h r o t t l e   o p e n i n g .  



F i g u r e   3  i s   an  i l l u s t r a t i o n   s i m i l a r   to  F i g u r e   2,  b u t  

wi th   the   t h r o t t l e   v a l v e   t r a n s l a t e d   s u f f i c i e n t l y   to  p r o v i d e  a  
p a r t i a l   t h r o t t l e   o p e n i n g .  

F i g u r e   4  is  a  v iew  s i m i l a r   to  F i g u r e   2  b u t   w i th   t h e  

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

F i g u r e   5  is   an  e n l a r g e d   c r o s s - s e c t i o n a l   i l l u s t r a t i o n  

t aken   a l ong   l i n e s   5-5  of  F i g u r e   4 .  

F i g u r e   6  i s   an  e n l a r g e d   c r o s s - s e c t i o n a l   i l l u s t r a t i o n  

t a k e n   a l o n g   l i n e s   6-6  of  F i g u r e   2 .  

F i g u r e   7  i s   an  e n l a r g e d   c r o s s - s e c t i o n a l   i l l u s t r a t i o n  

t a k e n   a l o n g   l i n e s   7-7  of  F i g u r e   4 .  

F i g u r e   8  i s   an  e n l a r g e d ,   p a r t i a l l y   t r u n c a t e d   view  o f  

one  e m b o d i m e n t   of  the   f u e l   m e t e r i n g   t u b 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 u r e   9  is  an  e l o n g a t e d   c r o s s - s e c t i o n a l   i l l u s t r a t i o n  

t a k e n   a l o n g   l i n e s   9-9  of  F i g u r e   8'. 

F i g u r e   10  is   a  t r u n c a t e d   top  p l a n   v iew  of  an  a l t e r n a -  
t i v e   e m b o d i m e n t   of  the   f u e l   m e t e r i n g   t u b 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 u r e s   11  t h r o u g h   13  i l l u s t r a t e   r o t a t i o n   of  the   f u e l  

m e t e r i n g   t u b e   r e s p e c t i v e l y   b e t w e e n   a  l e a n   m i x t u r e   s e t t i n g ,  
and  a  r i c h   m i x t u r e   s e t t i n g .  

F i g u r e s   14  i l l u s t r a t e s ,   in  c r o s s   s e c t i o n ,   a  m o d i f i e d  

embod imen t   of  t he   i n v e n t i o n .  

F i g u r e   15  i l l u s t r a t e s   a  m o d i f i c a t i o n   of  t he   e m b o d i m e n t  
of  F i g u r e   14,  showing   a n o t h e r   form  of  the   f u e l   m e t e r i n g  

s y s t e m .  
F i g u r e   15a  t h r o u g h   15c  i l l u s t r a t e   a  p a r t i a l   c r o s s -  

s e c t i o n   t a k e n   a l o n g   l i n e s   1 5 a  -   15a  of  F i g u r e   15,  w i t h  

F i g u r e s   15b  and  15c  showing   r o t a t i o n   of  the   p r e s s u r e  
d e t e c t i n g   t u b e .  



F i g u r e   16  i l l u s t r a t e s   a  f u r t h e r   m o d i f i c a t i o n   of  t h e  

embod imen t   of  F i g u r e   14,  showing  ye t   a n o t h e r   form  of  t h e  

f u e l   m e t e r i n g   s y s t e m .  

F i g u r e   17  i l l u s t r a t e s   a  f u r t h e r   m o d i f i c a t i o n   of  t h e  

embod imen t   of  F i g u r e   14,  showing   a  f i n a l   form  of  the   f u e l  

m e t e r i n g   s y s t e m .  

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS 

A  f l u i d   m i x i n g   d e v i c e   a c c o r d i n g   to  t he   i n v e n t i o n ,   i n  

the  form  of  a  c a r b u r e t o r ,   is  shown  in  a s s e m b l y   f a s h i o n   i n  

F i g u r e   1.  P r i m a r y   c o m p o n e n t s   of  the   c a r b u r e t o r   i n c l u d e   a  

top  p l a t e   10,  a  b o t t o m   p l a t e  1 2 ,   and  a  t h r o t t l e   v a l v e   1 4 .  

A l t h o u g h   the   top   p l a t e   10  and  b o t t o m   p l a t e   12  a r e   d e l i n e a t e d  

as  such,   i t   s h o u l d   be  o b v i o u s   t h a t   the   d e s i g n a t i o n s   " t o p "  
and  " b o t t o m "   a r e   fo r   the   p u r p o s e s   of  e x p l a n a t i o n   o n l y ,   a n d  

the   r e s p e c t i v e   r o l e s   of  the   p l a t e s   10  and  12  can  be  r e v e r s e d  
as  n e c e s s a r y .   In  a d d i t i o n ,   t he   top   p l a t e   10  has   been   shown 
in  c r o s s - s e c t i o n   fo r   the   p u r p o s e s   of  d e s c r i p t i o n ,   and  w o u l d  

i n c l u d e   a  s e c o n d   h a l f   c o m p l i m e n t a r y   to  t h a t   shown  in  F i g u r e  
1 .  

The  top   p l a t e   10  i n c l u d e s   an  a i r   i n l e t   16.  The  b o t t o m  

p l a t e   12  i n c l u d e s   an  a i r - f u e l   o u t l e t   18  l o c a t e d   in  c o n -  
c e n t r i c   r e g i s t r a t i o n   w i t h   t he   a i r   i n l e t   16.  The  i n l e t   16 

and  o u t l e t   18  a re   p r e f e r a b l y   of  e q u a l   d i a m e t e r .  

When  the   c a r b u r e t o r   is   a s s e m b l e d ,   the   t h r o t t l e   v a l v e   14 
is  s a n d w i c h e d   b e t w e e n   the   top   p l a t e   10  and  t he   b o t t o m   p l a t e  
12  fo r   s l i d i n g   movement   b e t w e e n   the   two  p l a t e s .   The  p l a t e s  
10  and  12  a re   s u i t a b l y   f i x e d   t o g e t h e r   as  by  means  of  a  

p l u r a l i t y   of  s c r e w s   20  p a s s i n g   t h r o u g h   a p e r t u r e s   22  in  t h e  

b o t t o m   p l a t e   12  and  e n g a g i n g   c o r r e s p o n d i n g   t h r e a d e d  

a p e r t u r e s   24  in  t he   top  p l a t e   1 0 .  



A l t h o u g h ,   as  i n d i c a t e d   a b o v e ,   t he   t h r o t t l e   v a l v e   14  i s  

s i t u a t e d   b e t w e e n   the  p l a t e s   10  and  12  for   s l i d i n g   m o v e m e n t ;  

the   t h r o t t l e   v a l v e   14  is   d i m e n s i o n e d   f o r   a  c l o s e   f i t   in  t h e  

a p e r t u r e   formed  be tween   the  p l a t e s   10  and  12  when  a s s e m b l e d .  

The  t h r o t t l e   v a l v e   14  may  be  formed  of  a  m a t e r i a l   s u s c e p -  
t i b l e   to  f o r m i n g   a  s e a l ,   such  as  T e f l o n , '  w h i l e   the  p l a t e s   10 

and  12  may  be  formed  of  a l u m i n u m ,   s t e e l   or  o t h e r   r e l a t i v e l y  

s t i f f   m a t e r i a l .   Other   m a t e r i a l s   may  be  used   as  d e s i r e d .  

As  b e s t   shown  in  F i g u r e   1,  t he   t h r o t t l e   v a l v e   14 

i n c l u d e s   a  t h r o t t l e a p e r t u r e   26.  The  c r o s s   s e c t i o n a l   d i m e n -  

s i o n   of  t he   a p e r t u r e 2 6   is  the   same  as  the   d i a m e t e r s   of  t h e  

i n l e t   16  and  o u t l e t   18  so  t h a t   i f   t he   i n l e t   16,  o p e n i n g   26 

and  o u t l e t   18  a re   a l i g n e d ,   an  uninhibited throttle opening or bore  i s  f o r m e d  

t h r o u g h   t he   c a r b u r e t o r .   At  t h i s   p o s i t i o n ,   as  d e s c r i b e d   i n  

g r e a t e r   d e t a i l   be low,   a i r   f low  is   maximum  and,   as  is  w e l l  

known,  t he   c a r b u r e t o r   is  at   i t s   f u l l   t h r o t t l e   p o s i t i o n .  

As  b e s t   shown  in  F i g u r e s   2  t h r o u g h   4,  t he   p o s i t i o n   o f  

the   t h r o t t l e   v a l v e   14  b e t w e e n   the   s a n d w i c h e d   p l a t e s   10  a n d  

12  i s   d e t e r m i n e d   by  means  of  a  c o n t r o l   rod  28.  The  rod  28  

is   s e c u r e d   w i t h i n   a  bo re   30  formed  in  the   t h r o t t l e   v a l v e   14 

and  p a s s e s   t h r o u g h   an  a l i g n e d   a p e r t u r e   32  formed  in  t h e  

s i d e w a l l   of  the   top  p l a t e   10.  A  p i n   or  s e t   s c r ew  34,  p a s -  
s i n g   t h r o u g h   a  h o l e   36  in  the   rod  28  and  l o d g e d   w i t h i n   a  
h o l e   3 8  f o r m e d   in  the  t h r o t t l e   v a l v e   14,  s e c u r e s   the   c o n t r o l  
rod  28  w i t h i n   the   t h r o t t l e   v a l v e   1 4 .  

For  f u e l   m e t e r i n g ,   t he   c a r b u r e t o r   i n c l u d e s   a  f u e l  

m e t e r i n g   t u b e   40  which  p a s s e s   l o n g i t u d i n a l l y   t h r o u g h   the  e n -  
t i r e   t h r o t t l e   v a l v e   14  and  e x t e n d s   t h r o u g h   a p e r t u r e s   42  a n d  
44  a t   o p p o s i t e   ends  of  the   top   p l a t e   10.  The  t h r o t t l e   v a l v e  
14  i n c l u d e s   a  c l o s e - f i t t i n g   l o n g i t u d i n a l   a p e r t u r e   46  t h r o u g h  
which   the   f u e l   m e t e r i n g   t u b e   40  p a s s e s   and  upon  which  t h e  



t h r o t t l e   v a l v e   14  i s   mounted   f o r   s l i d i n g   b e t w e e n   the  e x t r e m e  
l o c a t i o n s   shown  in  F i g u r e s   2  t h r o u g h   4.  The  l o n g e r   b o r e  o f  

the   l o n g i t u d i n a l   a p e r t u r e   46  may  i n c l u d e   s e a l i n g   r i n g s   o r  
t h e   l i k e   (no t   i l l u s t r a t e d )   to  a s s u r e   a  f l u i d - t i g h t   s e a l  
b e t w e e n   the   f u e l   m e t e r i n g   t ube   40  and  the   a p e r t u r e   4 6 .  

The  a p e r t u r e   44  is  t h r e a d e d ,   as  i l l u s t r a t e d .   A  f u e l  

c o n n e c t i o n   n i p p l e   48  i s   e n g a g e d   on  the   t h r e a d s   of  the   a p e r -  
t u r e   44  and  is  shaped   fo r   c o n n e c t i o n   to  an  e x t e r n a l   f u e l  

s o u r c e   ( n o t   i l l u s t r a t e d )   in  a  w e l l   known  manner   not   f u r t h e r  

d e s c r i b e d   h e r e i n .   The  f u e l   c o n n e c t i o n   n i p p l e   48  may  i n c l u d e  

a  s e a l i n g   r i n g   or  some  s i m i l a r   d e v i c e   to  p r o v i d e   a  f l u i d  

t i g h t   s e a l   b e t w e e n   the   n i p p l e   48  and  the   f u e l   m e t e r i n g   t u b e  

4 0 .  

The  f u e l   m e t e r i n g   t u b e   40  is   r o t a t a b l e   abou t   i t s  

l o n g i t u d i n a l   a x i s   to  c o n t r o l   the   f u e l - a i r   r a t i o .   R o t a t i o n  
is   c o n t r o l l e d   by  means  of  an  arm  50  a t t a c h e d   to  t h e  e n d   o f  

t he   f u e l   m e t e r i n g   t u b e   40  o p p o s i t e   to  t h a t   of  t he   c o n n e c t i o n  

n i p p l e   48.  The  arm  50  s e a l i n g l y   c l o s e s   the   t ube   40  at  i t s  

p o i n t   of  c o n n e c t i o n ,   and  is   c o n t r o l l e d   fo r   r o t a t i o n   by  s u i t -  

a b l e   means  ( n o t   i l l u s t r a t e d ) ,   such  as  a  c o n t r o l   c a b l e   w h i c h  

may  be  c l amped   to  the   arm  50  t h r o u g h   a  b o r e   52  by  a  b o l t   5 4 .  

I m m e d i a t e l y   a d j a c e n t   the   arm  50,  a  c o l l a r   56  is  p e r -  
m a n e n t l y   s e c u r e d   to  t he   f u e l   m e t e r i n g   t u b e   40.  A  k e e p e r  
s c r ew  58,  t h r e a d e d l y   s e c u r e d   w i t h i n   the   top  p l a t e   10,  e n -  

g a g e s   a  c i r c u m f e r e n t i a l   c h a n n e l   60  fo rmed   in  the   c o l l a r   5 6 .  

Thus ,   the   k e e p e r   sc rew  58  m a i n t a i n s   p r e c i s e   a x i a l   a l i g n m e n t  
of   the   f u e l   m e t e r i n g   t u b e   40.  By  s u i t a b l e   a d j u s t m e n t   of  t h e  

k e e p e r   s c rew  58,  the   a x i a l   p o s i t i o n   of  t he   f u e l   m e t e r i n g  
t u b e   40  may  be  a l t e r e d   fo r   p u r p o s e s   d e s c r i b e d   in  g r e a t e r   d e -  

t a i l   b e l o w .  



As  b e s t   shown  in  F i g u r e s   1  and  4,  the   f u e l .   m e t e r i n g  

t ube   40  i n c l u d e s   a  d i s t r i b u t i o n   o u t l e t   62  e x t e n d i n g   a c r o s s  

the   e n t i r e   w i d t h   of  the   t h r o t t l e  a p e r t u r e   26  when  the  t h r o t -  

t l e   v a l v e   14  is  in  the  f u l l   t h r o t t l e   p o s i t i o n .   Thus,   w i t h  

the   a x i a l   a l i g n m e n t   of  the   f u e l   m e t e r i n g   t ube   40  b e i n g   f i x e d  

by  the  k e e p e r   sc rew  58,  no  m a t t e r   what   the   p o s i t i o n   of  t h e  

t h r o t t l e   v a l v e   14  b e t w e e n   the   top   and  b o t t o m   p l a t e s   10  a n d  

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

t i v e   t h r o t t l e   o p e n i n g .  
As  shown  in  e n l a r g e d   f a s h i o n   in   F i g u r e s   8  and  9,  i n  

t h i s  f i r s t   e m b o d i m e n t ,   the   d i s t r i b u t i o n   o u t l e t   62  i s   c o m p o s e d  

of  a  p l u r a l i t y   of  h o l e s   64  s p a c e d   a x i a l l y   a l o n g   one  s i d e   o f  

the   f u e l   m e t e r i n g   t ube   40.  The  h o l e s   64  may  be  e v e n l y  

s p a c e d .   However ,   i f   the   i n t e r n a l   d i a m e t e r   of  the   f u e l  

m e t e r i n g   t u b e   40  i s   q u i t e   s m a l l ,   and  i f   the   f u e l   p r e s s u r e   i s  

low,  the   i n t e r n a l   f low  r e s i s t e n c e   c r e a t e d   w i t h i n   the   f u e l  

m e t e r i n g   t u b e   40  i s   s u f f i c i e n t   to  r e d u c e   the   f low  to  a  l a r g e  

enough  e x t e n t   so  t h a t   the   f u e l   f low  r a t e   t h r o u g h   the   r i g h t -  
most   h o l e s   64  ( F i g u r e   8)  is  s i g n i f i c a n t l y   more  t han   t h a t  

f l o w i n g   t h r o u g h   the   l e f t - m o s t   h o l e s .   In  o r d e r   to  avo id   t h i s  

r e s u l t ,   t he   h o l e s   64  may  be  g r o u p e d   and  t h o s e   in  an  a r e a   o f  

l e s s   f u e l   p r e s s u r e   (and  c o n s e q u e n t l y ,   l e s s   f u e l   f low  r a t e )  

can  be  g r o u p e d   c l o s e r   t o g e t h e r   so  t h a t   the   f u e l   f l o w   r a t e  

a long   the   e n t i r e   d i s t r i b u t i o n   o u t l e t   62  r e m a i n s   e s s e n t i a l l y  

c o n s t a n t .   As  shown  in  F i g u r e   8,  t he   h o l e s   64  have   b e e n  

g a t h e r e d   in  t h r e e   g r o u p s   66,  68  and  70  in  o r d e r   to  o v e r c o m e  
the   r e d u c t i o n   of  t he   f u e l   f low  r a t e   over   the   l e n g t h   of  t h e  
d i s t r i b u t i o n   o u t l e t   62.  Of  c o u r s e ,   as  i n d i c a t e d   a b o v e ,  
s h o u l d   the  r e d u c t i o n   of  the   f u e l   f low  r a t e   a l ong   the  l e n g t h  
of  the  d i s t r i b u t i o n   o u t l e t   62  be  m i n i m a l ,   the   s p a c i n g   of  t h e  

h o l e s   64  need  on ly   be  c o n s t a n t   o r  m a y   be  spaced   such  t h a t  



each  h o l e   is  p o s i t i o n e d   a t  t h e   c e n t e r   of  e q u a l   a i r   f l o w  
a r e a s   when  the   t h r o t t l e   v a l v e   is  in  i t s   open  p o s i t i o n .  

F i g u r e   10  i l l u s t r a t e s   an  a l t e r n a t i v e   embod imen t   of  t h e  

d i s t r i b u t i o n   o u t l e t ,   d e s i g n a t e d   as  6 2 ' .   In  t h i s   e m b o d i m e n t ,  

the   h o l e s   64  a r e   e l i m i n a t e d   and  i n s t e a d   the   d i s t r i b u t i o n  

o u t l e t   62'  c o m p r i s e s   an  a x i a l   s l o t  o p e n i n g   a l o n g   one  s i d e   o f  

the   m e t e r i n g  t u b e   40.  In  the   same  manner   a s  g r o u p i n g   of  t h e  

h o l e s   64  in  t he   d i s t r i b u t i o n   o u t l e t   62,  i f   t h e r e   is   a  f u e l  

f low  r e d u c t i o n   w i t h i n   the   f u e l   m e t e r i n g   t u b e   40  from  one  end  

of  the  d i s t r i b u t i o n   o u t l e t   62'  to  the   o t h e r ,   the   s l o t   of  t h e  

d i s t r i b u t i o n   o u t l e t   62'   may  be  fo rmed   in  an  i n c r e a s i n g   t a p e r  
f a s h i o n ,   a s  i l l u s t r a t e d ,   in  o r d e r   to  m a i n t a i n   c o n s t a n t   f u e l  

o u t l e t   f low  t h r o u g h   t he   d i s t r i b u t i o n   o u t l e t   6 2 ' .   A g a i n ,   i f  

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

d i s t r i b u t i o n   o u t l e t   62'   is   u n n e c e s s a r y   and  the  o u t l e t   may  b e  

formed  as  a  l o n g i t u d i n a l   s l o t   of  c o n s t a n t   d i m e n s i o n .  

The  f u e l   d i s t r i b u t i o n   o u t l e t   62  may  t a k e   o t h e r   f o r m s ,  

d e p e n d i n g   on  t he   f u e l   d i s t r i b u t i o n   c h a r a c t e r i s t i c s   d e s i r e d .  

A  s e r i e s   o f  t w o   or   more  c i r c u m f e r e n t i a l l y   s p a c e d   o u t l e t s   c a n  
be  u sed ,   and  h o l e s   or  s l o t s   f o r   f u e l   d i s t r i b u t i o n   can  b e  

used  in  c o m b i n a t i o n ,   or  can  be  r e p l a c e d   by  e q u i v a l e n t   o u t l e t  

means .   As  an  a l t e r n a t i v e ,   t he   d i s t r i b u t i o n   o u t l e t   62  may  
f o l l o w   o t h e r   t h a n   a  s t r a i g h t   p a t t e r n   in  o r d e r   to  a l t e r   f u e l  

m e t e r i n g   c a p a b i l i t i e s   a l o n g   i t s   l e n g t h .  
As  i s   w e l l   known,   d e p e n d i n g   on  the   p o s i t i o n   of  t h e  

t h r o t t l e   v a l v e   14  and  t h e r e f o r e   t he   c r o s s   s e c t i o n a l   d i m e n -  

s i o n   of  the   t h r o t t l e   open ing   t h r o u g h   the   c a r b u r e t o r ,   a i r   f l o w  

t h r o u g h   the   c a r b u r e t o r   is  c o n t r o l l e d .   With  the   t h r o t t l e  

v a l v e   14  in  the   p o s i t i o n   i l l u s t r a t e d   in  F i g u r e s   4,  5  and  7 ,  
m a x i m u m - a i r   f low  is  p e r m i t t e d   and  t h e r e f o r e   t he   c a r b u r e t o r  

is   at   f u l l   t h r o t t l e .   With  t he   t h r o t t l e   v a l v e   14  a t   t h e  



p o s i t i o n   i n d i c a t e d   in  F i g u r e s   2  and  6,  the   c a r b u r e t o r   i s  a t  
i t s   t h r o t t l e   c l o s e d   p o s i t i o n .   The  l o c a t i o n   shown  in  F i g u r e  

3  is  a  m i d - t h r o t t l e   p o s i t i o n .   As  shown  in  F i g u r e   2,  t h e  

maximum  c l o s u r e   of  the  t h r o t t l e   v a l v e   14  is  d e t e r m i n e d   by  a  

s e t   s c rew  72.  With  the  s e t   s c r e w   72  a d j u s t e d   to  the   p o s i -  

t i o n   shown  in  F i g u r e   2,  a  minimum  a i r   p a s s a g e w a y   74  i s  

f o rmed .   As  shown  in  the  d r a w i n g s ,   t he   d i m e n s i o n   of  min imum 

a i r   p a s s a g e w a y   74  can  be  i n c r e a s e d   or  d e c r e a s e d   as  d e s i r e d  

by  a d j u s t m e n t   of  t he   s e t   s c r ew  72.  In  f a c t ,   i f   d e s i r e d ,   t h e  

minimum  a i r   p a s s a g e w a y   74  can  be  o m i t t e d   c o m p l e t e l y ,  

a l t h o u g h   such  a  s i t u a t i o n   i s   no t   n o r m a l l y   a c c e p t a b l e .  

Also  as  shown  in  F i g u r e   2,  on ly   a  v e r y   s m a l l   p o r t i o n   o f  

the   d i s t r i b u t i o n   o u t l e t   62  e x t e n d s   i n t o   the   minimum  a i r   p a s -  

sageway  74.  I f   d e s i r e d ,   a  g r e a t e r   p o r t i o n   of  the   d i s -  

t r i b u t i o n   o u t l e t   can  e x t e n d   i n t o   the   minimum  a i r   p a s s a g e w a y  
74  by  a d j u s t m e n t   of  the   k e e p e r   s c r ew  58.  Assuming   t h a t ,   i n  

the   p o s i t i o n   shown  in  F i g u r e   2,  a  s i n g l e   h o l e   64  ( F i g u r e   8 )  

of  the   d i s t r i b u t i o n   o u t l e t   62  e x t e n d s   i n t o   the   minimum  a i r  

p a s s a g e w a y   74,  by  s u i t a b l e   a d j u s t m e n t   of  the   k e e p e r   s c r e w  

58,  a  g r e a t e r   p o r t i o n   of  t he   d i s t r i b u t i o n   o u t l e t   62  c a n  

a p p e a r   in  the   minimum  a i r   p a s s a g e w a y   74,  a l l o w i n g   one  o r  

more  a d d i t i o n a l   h o l e s   64  to  i n j e c t   f u e l   i n t o   the   minimum  a i r  

p a s s a g e w a y .   Thus ,   by  a d j u s t m e n t   of  the   s e t   s c rew  72  and  t h e  

k e e p e r   s c rew  58,  the   d i m e n s i o n s   of  the   minimum  a i r   p a s s a g e -  

way  74  a r e   d i c t a t e d ,   and  a l s o   the   f u e l   m e t e r i n g   c a p a c i t y   a t  

t h i s   minimum  s e t t i n g   is  d e t e r m i n e d .  
In  many  c a r b u r e t o r s ,   such   as  an  a i r c r a f t   c a r b u r e t o r   o f  

the   n a t u r e   of  the   i n v e n t i o n ,   f u e l   p r e s s u r e   e n t e r i n g   t h e  

c a r b u r e t o r   f u e l   m e t e r i n g   s e c t i o n   is  e s e n t i a l l y   e q u a l   t o  

a m b i e n t   p r e s s u r e .   T h e r e f o r e ,   f u e l   is  a s p i r a t e d   from  t h e  

d i s t r i b u t i o n   o u t l e t   62  of  the   f u e l   m e t e r i n g   t u b e   40  b y  



p r e s s u r e   d i f f e r e n c e s   c r e a t e d   w i t h i n   the   e f f e c t i v e   a i r  

p a s s a g e w a y .   In  many  s i t u a t i o n s ,   and  in  p a r t i c u l a r   i n  a n  

a i r c r a f t ,   t he   c a r b u r e t o r   must  have   the  c a p a b i l i t y   o f  

r e d u c i n g   the   f u e l   f low  as  i n c r e a s e s   in  a i r c r a f t   a l t i t u d e  

r e d u c e   the  d e n s i t y   of  t he   a i r   e n t e r i n g   the  a i r   i n l e t   16  o f  

the   c a r b u r e t o r .   Changes   in  the   a i r - f u e l   m i x t u r e   a r e  
e f f e c t e d   by  r o t a t i o n   of  the   f u e l   m e t e r i n g   t ube   40,  as  b e s t  

shown  d i a g r a m m a t i c a l l y   in  F i g u r e s   11  t h r o u g h   13.  With  t h e  

f u e l   m e t e r i n g   t u b e   40  in   the  p o s i t i o n   shown  in  F i g u r e   1 1 ,  

the   d i s t r i b u t i o n   o u t l e t   is  aimed  u p s t r e a m   d i r e c t l y   t o w a r d  

the   a i r   i n l e t   16,  and  the   c a r b u r e t o r   is  in  the   " i d l e   c u t o f f "  

p o s i t i o n .   When  t he   f u e l   p r e s s u r e   in  the   m e t e r i n g   tube   i s  

r e g u l a t e d   in  such   a  way  so  as  to  be  m a i n t a i n e d   a p p r o x i m a t e l y  

e q u a l   to  the   t o t a l   p r e s s u r e   of  the   a i r ,   t he   dynamic   a i r -  

p r e s s u r e   w i t h i n   t he   a i r   i n l e t   16  c o m p l e t e l y   i n h i b i t s   t h e  

f low  of  f u e l ,   c a u s i n g   the   e n g i n e   to  s t o p .  
In  the   p o s i t i o n   shown  in  F i g u r e   13,  t he   d i s t r i b u t i o n  

o u t l e t   62  i s   t u r n e d   a t   90  d e g r e e s   to  the   a i r f l o w .   This   i s  
t he   p o s i t i o n   f o r   p r o v i d i n g   the   r i c h e s t   p o s s i b l e   a i r - f u e l  

m i x t u r e   such  as  i s   n o r m a l l y   r e q u i r e d   a t   low  a l t i t u d e s .   I n  
t h i s   p o s i t i o n ,   t he   f u e l   f low  from  the   d i s t r i b u t i o n   o u t l e t   i s  

b e i n g   a s p i r a t e d   i n t o   t he   a i r   p a s s a g e w a y   by  the   d i f f e r e n c e   i n  

p r e s s u r e   b e t w e e n   t he   f u e l   i n s i d e   the   f u e l   m e t e r i n g   t u b e   4 0  
and  the  s t a t i c   a i r   p r e s s u r e   o u t s i d e   of  t he   d i s t r i b u t i o n   o u t -  
l e t   62  wh ich   i s   r e d u c e d   b e l o w   a m b i e n t   p r e s s u r e   in  a c c o r d a n c e  

wi th   the  B e r n o u l l i   e q u a t i o n .  
To  a d j u s t   the   c a r b u r e t o r   to  a  l e a n e r   a i r - f u e l   m i x t u r e  

as  would  be  r e q u i r e d   a t   h i g h e r   a l t i t u d e s ,   the   f u e l   m e t e r i n g  
tube   40  i s   r o t a t e d   to  a  mid-way  o r i e n t a t i o n   such  as  t h a t  

shown  in   F i g u r e   12.  In  t h i s   p o s i t i o n ,   the   a i r   p r e s s u r e   o u t -  
s i d e   of  t he   f u e l   d i s t r i b u t i o n   o u t l e t   62  i s   i n c r e a s e d   by  a  



dynamic  c o m p o n e n t   of  the   v e l o c i t y   of  the   a i r   e n t e r i n g   t h e  

a i r   i n l e t   16.  Th is   r e d u c e s   the   d i f f e r e n t i a l   b e t w e e n   t h e  

s t a t i c   and  dynamic   p r e s s u r e s   which  a s p i r a t e s   the   f u e l   f r o m  

the  d i s t r i b u t i o n   o u t l e t   62,  and  t h e r e f o r e   r e d u c e s   the   f u e l  

f low  r a t e  f r o m   t h a t  o f   the   o r i e n t a t i o n   shown  in  F i g u r e   1 3 .  

C o n s e q u e n t l y ,   a  l e a n e r   f u e l   m i x t u r e   is  a t t a i n e d   w i t h o u t   f u e l  

f low  c u t o f f   as  shown  in  F i g u r e   1 1 .  

T h e r e f o r e ,   t he   i n v e n t i o n   a c h i e v e s   an  even  f u e l  

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

c a r b u r e t o r   to  c o n t r o l   an  e n g i n e   no  m a t t e r   what  a m b i e n t  

c o n d i t i o n s   may  be  e n c o u n t e r e d .   Not  o n l y   does   the   t h r o t t l e  

va lve   14  c o n t r o l   t he   a i r   f low  t h r o u g h   t he   c a r b u r e t o r ,   b u t  

a l s o   t he   t h r o t t l e   v a l v e   14,  when  s l i d i n g   a l o n g   the   f u e l  

m e t e r i n g   t u b e   40  a c r o s s   the   d i s t r i b u t i o n   o u t l e t   6 2 ,  
m a i n t a i n s   t h e   a i r - f u e l   m i x t u r e   c o n s t a n t   no  m a t t e r   what   t h e  

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

a d d i t i o n ,   by  r o t a t i o n   of  t he   f u e l   m e t e r i n g   t u b e   40,  t h e  
r i c h n e s s   of  t he   a i r - f u e l   m i x t u r e   can  be  p r e c i s e l y   c o n t r o l l e d  
to  a c c o u n t   f o r   c h a n g e s   in  a m b i e n t   a i r   d e n s i t y .  

In  some  i n t e r n a l   c o m b u s t i o n   e n g i n e s   i t   is   n e c e s s a r y   t o  

i n j e c t   a d d i t i o n a l   f u e l   i n t o   the   t h r o t t l e  a p e r t u r e  2 6   d u r i n g  
p e r i o d s   of  e n g i n e   a c c e l e r a t i o n .   B e c a u s e   f u e l   is  a v a i l a b l e  

d i r e c t l y   a t   the   o u t l e t   62,  a c c e l e r a t i o n   e n r i c h m e n t   is   n o t  

n o r m a l l y   r e q u i r e d   w i t h   the   p r e s e n t   i n v e n t i o n .   I f   d e s i r e d ,  

h o w e v e r ,   t he   t h r o t t l e   v a l v e   14  may  i n c l u d e   b o r e s   76  and  7 8 .  

N o r m a l l y ,   as  shown  in  F i g u r e   2 ,  a   r e s e r v o i r   80  f o r m e d  
be tween   the   p l a t e s   10  and  12  is   f l o o d e d   w i t h   f u e l .   I f   t h e  
t h r o t t l e   v a l v e   14  is  opened  r a p i d l y   d u r i n g  a   p e r i o d   of  h i g h  
a c c e l e r a t i o n ,   some  of  the   f u e l   in  the  r e s e r v o i r   80  w i l l   p a s s  
t h r o u g h :   t he   b o r e   78  and  be  e m i t t e d   d i r e c t l y   i n t o   t h e  

t h r o t t l e   a p e r t u r e   26.  The  r e m a i n d e r   t h e r e o f   w i l l   p a s s  



t h r o u g h   the   l a r g e r   b o r e   76  i n t o   a  s e c o n d   r e s e r v o i r   8 2  o n  
the  o p p o s i t e   s i d e   of  the   t h r o t t l e   v a l v e   14.  The  m o r e  

r a p i d l y   t he   t h r o t t l e   v a l v e   is  opened  ( r i g h t   to  l e f t   i n  

F i g u r e s   2  t h r o u g h   4 ) ,   the   g r e a t e r   the  q u a n t i t y   of  f u e l   w h i c h  

is  f o r c e d   t h r o u g h   the   b o r e   78  i n t o   the   t h r o t t l e   a p e r t u r e   2 6 .  

On  the  o t h e r   h a n d ,   i f   the   t h r o t t l e   v a l v e   14  is  w i t h d r a w n   a t  

a  slow  r a t e ,   v e r y   l i t t l e ,   i f   any,  f u e l   p a s s e s   t h r o u g h   t h e  

bo re   78,  t he   m a j o r i t y   t h e r e o f   p a s s i n g   t h r o u g h   the   b o r e   76 

i n t o   the   n e w l y - f o r m e d   r e s e r v o i r   82.  Thus ,   d u r i n g   p e r i o d s   o f  

h igh   a c c e l e r a t i o n ,   an  a d d i t i o n a l   q u a n t i t y   of  f u e l   i s  

i n j e c t e d   i n t o   t he   t h r o t t l e   a p e r t u r e 2 6 .  

An  a l t e r n a t e   me thod   is   a v a i l a b l e   to  p r o v i d e   a c c e l e r -  

a t i o n   e n r i c h m e n t   i f   t he   f u e l   m e t e r i n g   t u b e   40  i s   p r o v i d e d  
wi th   a  f u e l   b l e e d   o r i f i c e   84  in  s u b s t i t u t i o n   fo r   t he   b o r e  

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

l e f t w a r d   c a u s e s   t he   t h r o t t l e   p l a t e   14  to  f o r c e   the   f u e l  

c o n t a i n e d   in  t he   r e s e r v o i r   80  t h r o u g h   t he   b l e e d   o r i f i c e   84  

i n t o   t he   m e t e r i n g   t u b e   40  and  ou t   of  t he   d i s t r i b u t i o n   o u t l e t  

62  i n t o   t h e  . t h r o t t l e   a p e r t u r e 2 6 .  
I t   s h o u l d   be  a p p a r e n t   t h a t   o t h e r   forms  of  a c c e l e r a t i o n  

e n r i c h m e n t   can  be  i n c l u d e d   as  w e l l .   In  a d d i t i o n ,   r a t h e r  

t han   f o r m i n g   a  b o r e   76  as  i l l u s t r a t e d   in  the   d r a w i n g s ,   o n e  

or  b o t h   of  t he   s i d e s   of  the   t h r o t t l e   v a l v e   14  a b u t t i n g   t h e  

top  p l a t e   10  can  i n c l u d e   a  g r o o v e   e x t e n d i n g   from  t h e  
r e s e r v o i r   80  to   t he   r e s e r v o i r   82.  A d d i t i o n a l l y ,   i f   t h e  

c a r b u r e t o r   i s   c o n s t r u c t e d   such  t h a t   f u e l   is   a b s e n t   from  t h e  

r e s e r v o i r s   80  and  82,  o t h e r   means  of  i n j e c t i n g   a d d i t i o n a l  

f u e l   in  r e s p o n s e   to  t he   speed   of  t r a n s l a t i o n '  o f   the   t h r o t t l e  

v a l v e   14  can  be  e m p l o y e d   as  w e l l .  

F i g u r e   14  i l l u s t r a t e s   an  a l t e r n a t i v e   e m b o d i m e n t   of  t h e  

i n v e n t i o n   h a v i n g   m o d i f i c a t i o n   of  t he   t h r o t t l e   v a l v e '  a n d   f u e l  



sys tem  l e a d i n g   to  the   f ue l   i n l e t   t ube   40.  O t h e r   c o m p o n e n t s  
of  the  i n v e n t i o n   r ema in   the  same  and  t h e r e f o r e   b e a r   the  same 
r e f e r e n c e   n u m e r a l s .   S ince   t h e s e   e l e m e n t s   were  d e s c r i b e d  

above ,   f u r t h e r   d e s c r i p t i o n   is  o m i t t e d .  

As  i l l u s t r a t e d ,   the  t h r o t t l e   v a l v e   14'  in  F i g u r e   14  i s  

t r u n c a t e d ,   o m i t t i n g   a  p o r t i o n   of  the   t h r o t t l e   v a l v e   14  w h i c h  

is   u n n e c e s s a r y .   As  shown,  t h e  t h r o t t l e   v a l v e   14'  i n c l u d e s   a  
t h r o t t l e   a p e r t u r e 2 6 '   h a v i n g   a  d i a m e t e r   e q u a l   to  t h a t   of  t h e  
a i r - f u e l   m i x t u r e   o u t l e t   18  so  t h a t ,   in  a  f u l l   t h r o t t l e   o p e n  
p o s i t i o n   ( s u c h   as  t h a t   i l l u s t r a t e d   in  F i g u r e   4 ) ,   t h e r e   is  no  
o b s t r u c t i o n   to  f low  by  the   t h r o t t l e   v a l v e   1 4 ' .  

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

r e g u l a t o r   90  o p e r a b l e   to  c o n t r o l   f u e l   p r e s s u r e   in  the  f u e l  
i n l e t   t u b e   40  to  a m b i e n t   p r e s s u r e .   The  b a l a n c i n g   r e g u l a t o r  
90  has   an  i n l e t   92  fo r   f u e l   u n d e r   p r e s s u r e .   The  i n l e t   92 
l e a d s   to  a  n i p p l e   94  which  may  be  c o n n e c t e d   to  a  s o u r c e   o f  
f u e l   ( n o t   i l l u s t r a t e d ) .  

The  i n l e t   92  is  t e r m i n a t e d   by  a  f l u i d   c o n t r o l   b a l l  
v a l v e   96  o r  b y   a  c o n v e n t i o n a l   n e e d l e   v a l v e   and  s e a t   a s s e m b l y  
(no t   i l l u s t r a t e d ) .   The  v a l v e   96  has  an  i n t e r n a l   o r i f i c e   98 
which   may  be  c l o s e d   by  a  p a i r   of  b a l l s   100.  An  arm  1 0 2 ,  
p i v o t a l l y   c o n n e c t e d   in  i t s   m i d - s e c t i o n   at  104  to  t h e  
b a l a n c i n g   r e g u l a t o r   90,  has   one  end  which   b e a r s   a g a i n s t   t h e  

l a r g e r   of  t he   b a l l s   100.  The  o t h e r   end  of  the   arm  102  b e a r s  
a g a i n s t   a  b i a s i n g   c o m p r e s s i o n   s p r i n g   106  wh ich   in  t u r n   b e a r s  
a g a i n s t   a  s c rew  108  t h r e a d e d   i n t o   t he   body  of  the   top  p l a t e  
1 0 .  D e p e n d i n g   on  the  c o m p r e s s i o n   s t r e n g t h   of  the   s p r i n g  
106,  the   s p r i n g   n o r m a l l y   p i v o t s   the   arm  a b o u t   the   p i v o t   1 0 4 ,  
u r g i n g   the   b a l l s   100  i n t o   the  o r i f i c e   98  to  p r e c l u d e   f u e l  
f low  t h r o u g h   the   i n l e t   92  i n t o   the   i n t e r i o r   of  t h e  b a l a n c i n g  



r e g u l a t o r   90  and  from  t h e r e   i n t o   t he   f u e l   i n l e t   t ube   4 0 .  
F ine   a d j u s t m e n t   of  the   c o m p r e s s i o n   s t r e n g t h   of  the   s p r i n t  
106  w i th   t he   sc rew  108  to  a c h i e v e   t h i s   end  is  w e l l - k n o w n .  

The  b a l a n c i n g   r e g u l a t o r   90  a l s o   i n c l u d e s   a  m o v a b l e  

d i a p h r a g m   110  h a v i n g   a  c e n t r a l   c o n t a c t   112  in  a l i g n m e n t   w i t h  

one  end  o f ' t h e   arm  102.  The  b a l a n c i n g   r e g u l a t o r   90  a l s o  

i n c l u d e s   an  o p e n i n g   114  to   the   a m b i e n t   s u r r o u n d i n g s .  
The  m e t e r i n g   s y s t e m   of  t he   b a l a n c i n g   ' r e g u l a t o r   90 

o p e r a t e s   in  a  w e l l - k n o w n   m a n n e r .   S i n c e   the   o p e n i n g   114  i s  

to  the  a m b i e n t   p r e s s u r e   which   is  u s u a l l y   e q u a l   to  t h e  

a i r f l o w   t o t a l   p r e s s u r e ,   the   a m b i e n t   p r e s s u r e   n o r m a l l y   u r g e s  
the   c o n t a c t   112  a g a i n s t   the   arm  102,  p e r m i t t i n g   f u e l   t o  

e n t e r   the   r e g u l a t o r   90  t h r o u g h   t h e   i n l e t   92.  Not  o n l y   d o e s  

t h e   e n t e r i n g   f u e l   f low  t h r o u g h   t h e   f u e l   i n l e t   t u b e   40  a n d  

e x i t   t h r o u g h   the   d i s t r i b u t i o n   o u t l e t   62,  the   f u e l   a l s o   b e a r s  

a g a i n s t   t he   o p p o s i t e   s i d e   of  t h e   d i a p h r a g m   110  from  t h a t  

open  to  the   a m b i e n t   p r e s s u r e   e x p e r i e n c e d   t h r o u g h   the   o p e n i n g  
114.  I f   t he   f u e l   p r e s s u r e   i s   h i g h e r   t h a n   the  a m b i e n t  

p r e s s u r e ,   t h e   i n c r e a s e d   p r e s s u r e   of  t h e   f u e l   t e n d s   to  u r g e  
the   c o n t a c t  1 1 2   away  from  the   arm  102,  p e r m i t t i n g   the  s p r i n g  
106  to  p i v o t   the   arm  a b o u t   t he   p i v o t   104,  u r g i n g   the   b a l l s  

100  i n t o   t h e   c l o s e d   p o s i t i o n .   T h e r e f o r e ,   the   d i a p h r a g m   110  

a lways   p o s i t i o n s   i t s e l f   as  n e c e s s a r y   to  e q u a l i z e   the   f u e l  

p r e s s u r e   on  t he   f u e l   s i d e   of  t he   d i a p h r a g m   w i t h   the   a m b i e n t  
a i r   p r e s s u r e   on  the   a i r   s i d e   of  t he   d i a p h r a g m .   Thus ,   t h e  

f u e l   p r e s s u r e   in  the   i n l e t   t u b e   40  i s   a l w a y s   m a i n t a i n e d   a t  

a p p r o x i m a t e l y   t h e   same  p r e s s u r e   as  t he   a m b i e n t   a i r   p r e s s u r e  
s u r r o u n d i n g   t h e   c a r b u r e t o r .  

F i g u r e   15  i l l u s t r a t e s   a  m o d i f i e d   v e r s i o n   of  t h e  
i n v e n t i o n   in  which   f u e l   f low  is   c o n t r o l l e d   t o t a l l y   by  a i r  

p r e s s u r e   and  t he   f u e l   i n l e t   t u b e   40  i s   f i x e d   w i th   the   i n l e t  



62  o r i e n t e d   so  as  to  s e n s e   s t a t i c   p r e s s u r e ,   in  t h i s  

embodiment   p e r p e n d i c u l a r   to  the   d i r e c t i o n   of  a i r   f l o w  

t h r o u g h   the   c a r b u r e t o r .  

As  seen  in  F i g u r e   15,  the   o p e n i n g   114  of  the   b a l a n c i n g  

r e g u l a t o r   90  i s   no t   opened   to  a m b i e n t   p r e s s u r e .   R a t h e r ,   a  
c o n d u i t   116  l e a d s   from  the   o p e n i n g   114  to  a  p r e s s u r e  

d e t e c t i n g   t u b e   118  e x t e n d i n g   a c r o s s   the   a i r   i n l e t   16.  The  
tube   l18  must   be  i m m e d i a t e l y   a d j a c e n t   the   f u e l   d i s t r i b u t i o n  

o u t l e t   62,  and  i s   shown  d i r e c t l y   above   the   t ube   40  in  F i g u r e  
15.  The  d e t e c t i n g   tube   118  i n c l u d e s   an  a p e r t u r e   120  

t h e r e i n ,   t h u s   p e r m i t t i n g   t h e   t ube   118  to  s e n s e   the  a i r  

p r e s s u r e   in  t he   a i r   i n l e t   16.  The  t ube   118  is  a x i a l l y  
r o t a t a b l e   as  shown  in  F i g u r e   15  and  in  F i g u r e s   1 5 a  -   15c  i n  

o r d e r   to  p e r m i t   a l t e r i n g   the   c i r c u m f e r e n t i a l   l o c a t i o n   of  t h e  

a p e r t u r e   and  t h e r e f o r e   v a r y   the   p e r c e n t a g e   of   the   d y n a m i c  

p r e s s u r e   t h a t   is   s e n s e d .   ·  

S i n c e   the   d i s t r i b u t i o n   o u t l e t   62  of  t he   f u e l   i n l e t   t u b e  
40  is  f i x e d   a t   an  o r i e n t a t i o n   p e r p e n d i c u l a r   to  t h e  a i r   f l o w  
t h r o u g h   t he   c a r b u r e t o r ,   the   d i s t r i b u t i o n   o u t l e t   62 

e x p e r i e n c e s   o n l y   the   s t a t i c   c o m p o n e n t   of  the   t o t a l   a i r  

p r e s s u r e   in  t he   c a r b u r e t o r   a t   i t s   p a r t i c u l a r   l o c a t i o n .   So 
long  as  the   f u e l   i n t r o d u c e d   i n t o   the   i n l e t   t u b e   40  is  at   a  
p r e s s u r e   g r e a t e r   t h a n   the   s t a t i c   p r e s s u r e   e x i s t i n g   a t   t h e  
d i s t r i b u t i o n   o u t l e t   62,  f u e l   w i l l   f low  from  the   d i s t r i b u t i o n  
o u t l e t   and  be  mixed  w i th   t he   i n c o m i n g   a m b i e n t   a i r .  

The  p r e s s u r e   b a l a n c i n g   f u n c t i o n   of  t h e   b a l a n c i n g  
r e g u l a t o r   90  c a u s e s   the   p r e s s u r e   in  the  m e t e r i n g   tube   40  t o  
be  equa l   to  the   p r e s s u r e   s e n s e d   by  the   p r e s s u r e   d e t e c t i n g  
tube   118.  With  the   o r i e n t a t i o n   of  the   a p e r a t u r e   120  s h o w n  
in  F i g u r e   15  and  F i g u r e   15a  (open   to  the   a i r   f l o w ) ,   t h e  

a p e r t u r e   120  d e t e c t s   the  t o t a l   p r e s s u r e   of  t he   a i r   at  t h i s  
l o c a t i o n .   The  b a l a n c i n g   r e g u l a t o r   a d j u s t s   the   f ue l   p r e s s u r e  
in  the  m e t e r i n g   t u b e   40  to   e q u a l   the   t o t a l   p r e s s u r e   s e n s e d  



by  the   a p e r t u r e   120.  S i n c e   the   p r e s s u r e   a t   t he   f u e l   o u t l e t  

62  is  e q u a l   to  the   s t a t i c   p r e s s u r e ,   f u e l   f low  o c c u r s   t h r o u g h  
the  f ue l   o u t l e t   6 2 .  

I f ,   on  t he   o t h e r h a n d ,   the   a p e r t u r e   120  i s   o r i e n t e d   a s  

shown  in  F i g u r e   15b,  the   a p e r t u r e   120  s e n s e s   a  l o w e r  

p r e s s u r e   t h a t ' i s   e q u a l   to  the   s t a t i c   p r e s s u r e   p l u s   a  l e s s e r  

dynamic   c o m p o n e n t   t h a t   d e p e n d s   on  the   u p s t r e a m   o r i e n t a t i o n  

of  the   a p e r t u r e   120.  This   l ower   p r e s s u r e   i s   t r a n s m i t t e d  

t h r o u g h   the   c o n d u i t   116  to  the   d i a p h r a m   110.  The  d i a p h r a m  
110  p o s i t i o n s   i t s e l f   such  t h a t   the   b a l l   v a l v e   96  a d m i t s   f u e l  

to   the  f u e l   s i d e   of  the   d i a p h r a g m   110  a t   such  a  r a t e   so  a s  
to  make  the   f u e l   p r e s s u r e   in  t he   m e t e r i n g   t u b e  4 0   e q u a l   t o  

the   a i r   p r e s s u r e   s e n s e d   by  the   a p e r t u r e   120  in  the   p r e s s u r e  
d e t e c t i n g   t u b e   1 1 8 .  

W h e n  t h e   p r e s s u r e   s e n s i n g   a p e r t u r e   is   o r i e n t e d   as  shown  
in  F i g u r e   15c ,   t he   r e s u l t i n g   p r e s s u r e   in  the   f u e l   m e t e r i n g  
t u b e   40  i s   e q u a l   to  t he   s t a t i c   p r e s s u r e   e x i s t i n g   at   t h e  
o u t l e t   62.  With  the   o r i e n t a t i o n   shown  in  F i g u r e   15c,  n o  
f u e l   would  f l o w .  

F i g u r e  1 6   i l l u s t r a t e s   a  m o d i f i c a t i o n   of  t he   s y s t e m   f o r  

i n j e c t i n g   f u e l  i n t o   the   c a r b u r e t o r .   A  p o r t i o n   of  the   a i r  
i n l e t   16  of   t he   top  p l a t e   10  is  shown  s u p e r i m p o s e d   above  t h e  

c r o s s - s e c t i o n a l   i l l u s t r a t i o n   of  t he   c a r b u r e t o r   as  d e p i c t e d  
and  d e s c r i b e d   in  F i g u r e   14.  In  t h i s   e m b o d i m e n t ,   a  f i r s t  

p r e s s u r e   t r a n s m i t t i n g   t u b e   122  l e a d s   from  the   a i r   i n l e t   16  

and  j o i n s   a  s e c o n d   p r e s s u r e   t r a n s m i t t i n g   124  l e a d i n g   f r o m  
the   m i x t u r e   o u t l e t   18.  A  t h i r d   p r e s s u r e   t r a n s m i t t i n g   t u b e  

126  l e a d s   from  the   j u n c t u r e   of  the   t u b e s   122  and  124  to  t h e  

o p e n i n g   114  of   the   b a l a n c i n g   r e g u l a t o r   90.  As  shown,  t h e  

end  1 2 8 , o f   t he   t u b e   122  in  the   a i r   i n l e t   16  f a c e s   u p s t r e a m  



and  t h e r e f o r e   s e n s e s   the   t o t a l   a i r   p r e s s u r e   in  the  a i r   i n l e t  

16.  The  t u b e   124  is  i n t r o d u c e d   at  t he   s i de   of  the   m i x t u r e  

o u t l e t   18,  and  t h e r e f o r e   d e t e c t s   the   s t a t i c   p r e s s u r e   at  t h a t  

l o c a t i o n .   An  a d j u s t a b l e   n e e d l e   v a l v e   130  is  l o c a t e d   in  t h e  

t ube   124  and  may  be  a d j u s t e d   to  c l o s e   the   tube   124  

c o m p l e t e l y ,   or  p e r m i t   any  o p e n i n g   r e q u i r e d .  
Because   the   end  128  of  the   t u b e   122  is   opened  to  t h e  

t o t a l   p r e s s u r e ,   and  b e c a u s e   the   t ube   124  is  opened  to  t h e  

lower   s t a t i c   p r e s s u r e ,   i f   the   n e e d l e   v a l v e   130  is  o p e n e d  

s l i g h t l y ,   a  p o r t i o n   of  t he   t o t a l   p r e s s u r e   in  the  tube   122  

is   b led   t h r o u g h   the   n e e d l e   v a l v e   130  i n t o   the   tube   1 2 4 .  

This   l e a v e s   a  r e s u l t a n t   d i f f e r e n t i a l   p r e s s u r e   in  the  t u b e  

126,  which  is   d i r e c t e d   t h r o u g h   the   o p e n i n g   114  to  t h e  

i n t e r i o r   of  t he   b a l a n c i n g   r e g u l a t o r   90.  Thus,   by  j u d i c i o u s  

a d j u s t m e n t   of  the   n e e d l e   v a l v e   130,  the   d i f f e r e n t i a l  

p r e s s u r e   e x p e r i e n c e d   by  the   b a l a n c i n g   r e g u l a t o r   9 0  m a y   b e  

a d j u s t e d   as  d e s i r e d .   S i n c e   the   d i s t r i b u t i o n   o u t l e t   62  o f  

the   f ue l   i n l e t   t u b e   40  is   o r i e n t e d   p e r p e n d i c u l a r   to  the  f l o w  

d i r e c t i o n ,   and  t h e r e f o r e   e x p e r i e n c e s   o n l y   the   s t a t i c  

p r e s s u r e   of  the   f low,   the   b a l a n c i n g   r e g u l a t o r   90  is  o p e r a t e d  
as  d e s c r i b e d   above  and  f u e l   is  d r i v e n   t h r o u g h   the   o u t l e t   6 2  

by  the   d i f f e r e n c e   b e t w e e n   the   d i f f e r e n t i a l   p r e s s u r e   w i t h i n  .  

the   tube   126  and  the   s t a t i c   p r e s s u r e   at   the   d i s t r i b u t i o n  

o u t l e t   62.  So  long  as  t h e   d i f f e r e n t i a l   p r e s s u r e   is  g r e a t e r  
t h a n   the  s t a t i c   p r e s s u r e ,   f u e l   w i l l   f l o w .  

F i g u r e   17  i l l u s t r a t e s   a n o t h e r   embod imen t   of  t h e  
i n v e n t i o n   h a v i n g   m o d i f i c a t i o n   of  t he   t h r o t t l e   v a l v e   and  f u e l  

sy s t em  l e a d i n g   to  the   f u e l   i n l e t   t u b e   40.  Components   w h i c h  

have   been  d e s c r i b e d   above   b e a r   the   same  r e f e r e n c e   n u m e r a l s  

and  p e r f o r m   the   same  f u n c t i o n s .   F u r t h e r   d e s c r i p t i o n ,  
t h e r e f o r e ,   is   o m i t t e d .   , 

In  t h i s   e m b o d i m e n t ,   the   i n v e n t i o n   i n c l u d e s '   a  f u e l  



m e t e r i n g   f l o a t   r e g u l a t o r   140  o p e r a b l e   to  m a i n t a i n   f u e l  

p r e s s u r e   in  the  f u e l   i n l e t   t u b e   40  at   a m b i e n t   p r e s s u r e .  

f l o a t   r e g u l a t o r   140  i n c l u d e s   the  f l u i d   c o n t r o l   b a l l   v a l v e   96  

and  a s s o c i a t e d   c o m p o n e n t   d e s c r i b e d   above .   The  arm  102  o f  

the   p r i o r   e m b o d i m e n t s   of  F i g u r e s   14  t h r o u g h   16  is  r e p l a c e d  
wi th   an  arm  142  which   is  p i v o t a l l y   c o n n e c t e d   in  i t s  

m i d - s e c t i o n   a t   144.  One  end  of  the   a r m  1 4 2   b e a r s   a g a i n s t  

the   l a r g e r   of  t he   b a l l s   100.  The  o t h e r   end  of  the   arm  1 4 2  

is   c o n n e c t e d   to  a  f l o a t   146  m a i n t a i n e d   w i t h i n   a  f u e l  

r e s e r v o i r   148  of  the   f l o a t   r e g u l a t o r   140.  The  f l o a t   146  i s  

s i t u a t e d   such  t h a t   d u r i n g   no rma l   o p e r a t i o n ,   t he   l e v e l   of  t h e  

f u e l   150  w i t h i n   the   f u e l   r e s e r v o i r   148  is  s u f f i c i e n t   t o  

a l l o w   f u e l   to  e n t e r   t he   f u e l   i n l e t   t ube   40.  I f   the   p r e s s u r e  
of  the   f u e l   150  w i t h i n   t he   r e s e r v o i r   148  is  g r e a t e r   t han   t h e  
a i r   p r e s s u r e   e x p e r i e n c e d   a t   t he   d i s t r i b u t i o n   o u t l e t   62  o f  

t h e  i n l e t   t u b e   40,  f u e l   w i l l   f low  from  the   d i s t r i b u t i o n  

o u t l e t .   C o n v e r s e l y ,   i f   t he   a i r   p r e s s u r e   is  t he   same  as  o r  
h i g h e r   t h a n   the  f u e l   p r e s s u r e ,   no  f u e l   w i l l   f low  from  t h e  
d i s t r i b u t i o n   o u t l e t   6 2 .  

As  shown  d i a g r a m m a t i c a l l y ,   the   f u e l   r e s e r v o i r   1 4 8  

i n c l u d e s   an  a p e r t u r e   152  open  to  the   a m b i e n t   s u r r o u n d i n g s .  
T h e r e f o r e ,   the   f u e l   150  w i t h i n   the   r e s e r v o i r   148  i s  
m a i n t a i n e d   a t   a m b i e n t   p r e s s u r e .  

The  m e t e r i n g   s y s t e m   of  t he   f l o a t   r e g u l a t o r   140  o p e r a t e s  
in  a  known  m a n n e r .   S i n c e   the   a p e r t u r e   152  i s   opened   t o  
ambien t   p r e s s u r e ,   and  a s s u m i n g   f u e l   p r e s s u r e   in  the  i n l e t   92 
is  g r e a t e r   t h a n   a m b i e n t   p r e s s u r e ,   f u e l   e n t e r s   the   r e s e r v o i r  
148  from  the   i n l e t   92  and  m a i n t a i n s   a  l e v e l   p e r m i t t e d   by  t h e  
f l o a t   146.  The  f u e l   150,  a t   a m b i e n t   p r e s s u r e ,   a l s o   e n t e r s  
the  f ue l   i n l e t   t u b e   40,  and  is   p r e s e n t   at  the   d i s t r i b u t i o n  

o u t l e t   62.  With  t he   d i s t r i b u t i o n   o u t l e t   aimed  u p s t r e a m   i n  



the   o r i e n t a t i o n   i l l u s t r a t e d   in  F i g u r e   17,  the   t o t a l   p r e s s u r e  
is  e x p e r i e n c e d .   S ince   the  t o t a l   p r e s s u r e   e q u a l s   the  a m b i e n t  

p r e s s u r e ,   a t   the  o r i e n t a t i o n   i l l u s t r a t e d ,   f u e l   f low  t h r o u g h  

the  o u t l e t   62  w i l l   be  p r e v e n t e d .   However ,   i f   the   f ue l   i n l e t  

t ube   40  i s   r o t a t e d   s l i g h t l y ,   the   p r e s s u r e   e x p e r i e n c e d   at  t h e  

d i s t r i b u t i o n   o u t l e t   w i l l   be  l e s s   t han   the   t o t a l   p r e s s u r e .  
Thus,   f u e l   w i l l   f low  from  the  d i s t r i b u t i o n   o u t l e t   62.  The  

f u e l / a i r   m i x t u r e   is  t h e r e f o r e   c o n t r o l l e d   by  the   r o t a t i o n a l  

o r i e n t a t i o n   of  the   f u e l   i n l e t   t u b e   40,  in  the  same  manner   a s  
d e s c r i b e d   above  w i t h   r e g a r d   to  p r i o r   e m b o d i m e n t s .  

In  t h i s   e m b o d i m e n t   of  the   i n v e n t i o n ,   f u e l   w i l l   e n t e r  

the   r e s e r v o i r   148  from  the   i n l e t   92  so  long  as  the  f u e l   i n  

the   i n l e t   92  i s   unde r   p r e s s u r e .   T h e r e f o r e ,   when  an  i n t e r n a l  

c o m b u s t i o n   e n g i n e   i n c o r p o r a t i n g   the   i n v e n t i o n   is  s t o p p e d ,  

o p e r a t i o n   of  t he   pump  ( n o t   i l l u s t r a t e d )   s u p p l y i n g   f u e l   t o  

the   i n l e t   92  must   a l s o   be  s t o p p e d .   T h e  f u e l   150  c o n t a i n e d  
w i t h i n   t he   r e s e r v o i r   148  w i l l ,   t h e r e f o r e ,   a t   maximum  d r a i n  

to  a  l o w e r   l e v e l   where   no  f u e l   e n t e r s   the   i n l e t   t ube   4 0 .  

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

m e t e r i n g   f l u i d   f low  and  m i x i n g   of  two  f l u i d s .   By 
a p p r o p r i a t e   o r i e n t a t i o n   of  the   f u e l   o u t l e t   62  of  the   f u e l  

i n l e t   t u b e   40  in  c o m b i n a t i o n   w i t h   r e g u l a t e d   f u e l   p r e s s u r e  
and  a p p r o p r i a t e   a d j u s t m e n t   of  the   t h r o t t l e   v a l v e   14,  o p t i m u m  
f u e l / a i r   r a t i o   can  be  p r o v i d e d   ove r   the   f u l l   r a n g e   of  e n g i n e  

power  and  o p e r a t i n g   e n v i r o n m e n t .  

B e c a u s e   no  o b s t r u c t i o n s   e x i s t   d o w n s t r e a m   of  the   f u e l  

o u t l e t ,   t h e   c a r b u r e t o r   a c c o r d i n g   to  the   i n v e n t i o n   i s  

n o n - i c i n g .   Th is   f e a t u r e   is   q u i t e   a d v a n t a g e o u s   p a r t i c u l a r l y  



in  a i r c r a f t   which  o p e r a t e   a t   a l t i t u d e s   or  t e m p e r a t u r e s  
where  i c i n g   can  o c c u r   in  c o n v e n t i o n a l   c a r b u r e t o r s .  

C o n v e n t i o n a l   c a r b u r e t o r s   which  a re   used  in  a u t o m o t i v e  

a p p l i c a t i o n s   r e q u i r e   a  choke  v a l v e   of  some  n a t u r e   to  p r o v i d e  

e x t r a   r i c h n e s s   f o r  e n g i n e   s t a r t i n g .   No  c h o k e  v a l v e   i s  

r e q u i r e d   in  the   p r e s e n t   i n v e n t i o n   s i n c e   the   r e q u i r e d  
r i c h n e s s   fo r   , s t a r t i n g   can  be  o b t a i n e d   by  the   c o m b i n a t i o n   o f  

the  f u e l   i n l e t   t u b e   40,  t h r o t t l e   v a l v e   14,  and  p r e s s u r e   a n d  

o u t l e t   r a t e   of  t he   f u e l   w i t h i n   the   i n l e t   t ube   4 0 .  

A c c e l e r a t i o n   e n r i c h m e n t   i s   not   n o r m a l l y   r e q u i r e d   w i t h  

the   i n v e n t i o n .   In  a  c o n v e n t i o n a l   c a r b u r e t o r ,   f u e l   is  k e p t  
in  a  f l o a t   r e s e r v o i r   a t   some  d i s t a n c e   from  the   f u e l   o u t l e t ,  
and  t h u s   some  f i n i t e   p e r i o d   of  t ime   is   r e q u i r e d   when  

a d d i t i o n a l   f u e l   f l ow  is  n e e d e d .   In  the  p r e s e n t   i n v e n t i o n ,  

a d d i t i o n a l   f u e l   f low  c a p a b i l i t y   i s   a lways   p r e s e n t   at   t h e  

o u t l e t   6 2 .  

With  the   e x c e p t i o n   of  t he   embod imen t   of  F i g u r e   17,  t h e  

i n v e n t i o n   can  be  used  a t   any  a t t i t u d e   o r i e n t a t i o n ,   and  a l s o  
w i t h   the   e x c e p t i o n   of  t he   e m b o d i m e n t   of  F i g u r e   17  can  b e  
used  in  any  c o n d i t i o n   of  h o r i z o n t a l   or  v e r t i c a l   a c c e l e r a t i o n  

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

m e t e r i n g   r e q u i r e   a  s u b s t a n t i a l l y   c o n s i s t a n t   o r i e n t a t i o n   t o  

p r e v e n t   f u e l   s t a r v a t i o n   or  f l o o d i n g   in  the   c a r b u r e t o r .  

A l t h o u g h   the   i n v e n t i o n   has  been   d i s c l o s e d   in  t h e  
e n v i r o n m e n t   of  a  c a r b u r e t o r ,   i t   s h o u l d   be  e v i d e n t   t h a t   t h e  
nove l   f l u i d   m i x i n g   and  m e t e r i n g   c h a r a c t e r i s t i c s   of  t h e  
i n v e n t i o n   may  be  employed   ',in  o t h e r   a p p l i c a t i o n s   r e q u i r i n g  
p r e c i s e   c o n t r o l   of  t he   m i x i n g   the   two  f l u i d s ,   e i t h e r   one  o f  
which  may  be  l i q u i d   or  g a s .  



1.  A  f l u i d   mix ing   d e v i c e   c o m p r i s i n g :   a  f l u i d  

p a s s a g e w a y   for  a  f i r s t   f l u i d ,   an  a d j u s t a b l e   t h r o t t l e   v a l v e  
which  has  a  t h r o t t l e   a p e r t u r e   which  is  so  a r r a n g e d   i n  

r e l a t i o n   to  the  p a s s a g e w a y   so  as  to  form  in  the  p a s s a g e w a y   a 
t h r o t t l e   open ing   of  c o n t r o l l a b l e   c r o s s - s e c t i o n a l   d i m e n s i o n ,  
and  a  f l u i d   m e t e r i n g   sys tem  means  for  s u p p l y i n g   a  s e c o n d  
f l u i d   to  the  p a s s a g e w a y   t h r o u g h   a  d i s t r i b u t i o n   o u t l e t   w h i c h  

e x t e n d s   a c r o s s   the  p a s s a g e w a y   and  the  e f f e c t i v e   l e n g t h   o f  

which  is  d e t e r m i n e d   by  the  c r o s s - s e c t i o n a l   d i m e n s i o n   of  t h e  

t h r o t t l e   o p e n i n g ,   and  means  for   a l t e r i n g   the  p r o p o r t i o n a t e  
flow  of  the  second  f l u i d   t h r o u g h   the  d i s t r i b u t i o n   o u t l e t   i n  

r e l a t i o n   to  the  f low  of  the  f i r s t   f l u i d   in  the  p a s s a g e w a y .  

2.  A  mix ing   d e v i c e   a c c o r d i n g   to  c l a i m   1  in  which  s a i d  

f l u i d   supp ly   i n c l u d e s   a  n o r m a l l y   a x i a l l y   s t a t i o n a r y   m e t e r i n g  
tube  e x t e n d i n g   a c r o s s   s a id   t h r o t t l e   o p e n i n g .  

3.  A  mixing   d e v i c e   a c c o r d i n g   to  c l a i m   2  in  which  s a i d  

d i s t r i b u t i o n   o u t l e t   is  l o c a t e d   in  s a id   m e t e r i n g   tube  a c r o s s  
sa id   t h r o t t l e   o p e n i n g .  



4.  A  m i x i n g   d e v i c e   a c c o r d i n g   to  c l a i m  3  i n  w h i c h   s a i d  

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

spaced   a x i a l l y   a l o n g   at   l e a s t   one  s i d e   of  s a i d   m e t e r i n g  

t u b e .  

5.  A  m i x i n g   d e v i c e   a c c o r d i n g   to  c l a i m   3  in  which  s a i d  

d i s t r i b u t i o n   o u t l e t   c o m p r i s e s   a t   l e a s t   one  a x i a l   s l o t   a l o n g  

one  s ide   of  s a i d   m e t e r i n g   t u b e .  

6.  A  m i x i n g   d e v i c e   a c c o r d i n g   to  c l a i m   2  in  which  s a i d  

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

t h r o t t l e   v a l v e   and  e x t e n d s   t h r o u g h   a  c o m p l e m e n t a r y  
l o n g i t u d i n a l   a p e r t u r e   in  s a i d   t h r o t t l e   v a l v e ,   and  s a i d  

t h r o t t l e   v a l v e   i s  s l i d a b l e   upon  s a i d   m e t e r i n g   t ube   to  a d j u s t  
the   t h r o t t l e   o p e n i n g   and  c h a n g e   the   e f f e c t i v e   l e n g t h   of  s a i d  

d i s t r i b u t i o n   o u t l e t .  

-7.  A  m i x i n g   d e v i c e   a c c o r d i n g   to  c l a i m   2  i n c l u d i n g  
means  to  a d j u s t   t he   a x i a l   l o c a t i o n   of  s a i d   m e t e r i n g   t u b e .  

8.  A  m i x i n g   d e v i c e   a c c o r d i n g   to  c l a i m   7  in  which   s a i d  

t h r o t t l e   v a l v e   is   a d j u s t a b l e   b e t w e e n   l i m i t s   to  p r o v i d e   a  
maximum  t h r o t t l e   o p e n i n g   and  a  minimum  t h r o t t l e   o p e n i n g ,   a n d  

f u r t h e r   i n c l u d i n g   means  to  a l t e r   s a i d   minimum  t h r o t t l e   o p e n -  
i n g .  

9.  A  m i x i n g   d e v i c e   a c c o r d i n g   to  c l a i m   1  in  which   s a i d  

s u p p l y   means  c o m p r i s e s   a  n o r m a l l y   a x i a l l y   s t a t i o n a r y   m e t e r -  

ing  tube   h a v i n g   s a i d   d i s t r i b u t i o n   o u t l e t   e x t e n d i n g   a l ong   a t  
l e a s t   one  s i d e   t h e r e o f ,   and  s a i d   means  to  a l t e r   c o m p r i s e s  

means  to  r o t a t e   s a i d   m e t e r i n g   t ube   abou t   i t s   l o n g i t u d i n a l  



a x i s   to  c h a n g e   the   c i r c u m f e r e n t i a l   l o c a t i o n   of  s a i d  

d i s t r i b u t i o n   o u t l e t .  

10.  A  m i x i n g   d e v i c e   a c c o r d i n g   to  c l a i m   1  in  which  s a i d  

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

d i s t r i b u t i o n   o u t l e t   e x t e n d i n g   a l ong   one  s i d e   t h e r e o f ,   a n d  

sa id   means  to  a l t e r   c o m p r i s e s   a  p r e s s u r e   d e t e c t i n g   tube   i n  

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

i n c l u d i n g   means  to  s e n s e   a  p r e s s u r e   of  s a i d   f i r s t   f l u i d ,   a n d  

s a i d   means  to  a l t e r   f u r t h e r   i n c l u d i n g   means  to  c o n t r o l   t h e  

p r e s s u r e   of  s a i d   s econd   f l u i d   a t   s a i d   s e n s e d   p r e s s u r e   o f  

sa id   f i r s t   f l u i d .  

11.  A  m i x i n g   d e v i c e   a c c o r d i n g   to  c l a i m   10  in  w h i c h  

s a i d   means  to  s e n s e   c o m p r i s e s   an  i n l e t   in  one  s i d e   of  s a i d  

d e t e c t i n g   t u b e ,   s a i d   d e t e c t i n g   t u b e   b e i n g   r o t a t a b l e   t o  

change   the   c i r c u m f e r e n t i a l   l o c a t i o n   of  s a i d   i n l e t   a n d  

t h e r e b y   c h a n g e   the   s e n s e d   p r e s s u r e   of  s a i d   f i r s t   f l u i d .  

12.  A  m i x i n g   d e v i c e   a c c o r d i n g   to  c l a i m   10  in  w h i c h  

s a i d   means  to  c o n t r o l   c o m p r i s e s   a  b a l a n c i n g   r e g u l a t o r  

r e g u l a t e d   by  s a i d   s e n s e d   p r e s s u r e ,   s a i d   b a l a n c i n g   r e g u l a t o r  

h a v i n g   an  i n l e t   for   s a i d   s econd   f l u i d ,   and  i n c l u d i n g   a  f l u i d  

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

p e r m i t   f low  of  s a i d   s econd   f l u i d   t h r o u g h   s a i d   second   f l u i d  

i n l e t   at   such   a  r a t e   so  as  to  c a u s e   e q u a l i t y   of  p r e s s u r e  
b e t w e e n   the   s e c o n d   f l u i d   and  the   s e n s e d   p r e s s u r e .  

13.  A  m i x i n g   d e v i c e   a c c o r d i n g   to  c l a i m   1  in  w h i c h  

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

t u b e   h a v i n g   one  end  e x t e n d i n g   i n t o   s a i d   f i r s t   f l u i d  



o r i e n t e d   so  as  to  d e t e c t   the   t o t a l   p r e s s u r e   t h e r e o f   and  a  
second  p r e s s u r e   t r a n s m i t t i n g   tube   h a v i n g   one  end  e x t e n d i n g  
i n t o   s a i d   f i r s t   f l u i d   at   s a i d   f i r s t   f l u i d   p a s s a g e w a y  
o r i e n t e d   so  as  to  d e t e c t   the  s t a t i c   p r e s s u r e   t h e r e o f ,   s a i d  

t u b e s   b e i n g   j o i n e d   a t   t h e i r   o t h e r   ends  and  h a v i n g   a  t h i r d  

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

p r e s s u r e   t r a n s m i t t i n g   tube   h a v i n g   v a l v e   means  t h e r e i n  

o p e r a b l e   to  p e r m i t   a  p o r t i o n   of  the   t o t a l   p r e s s u r e   in  s a i d  

f i r s t   p r e s s u r e   t r a n s m i t t i n g   t ube   to  b l e e d   i n t o   s a i d   s e c o n d  

p r e s s u r e   t r a n s m i t t i n g   t ube   l e a v i n g   a  r e s u l t a n t   d i f f e r e n t i a l  

p r e s s u r e   in  s a i d   t h i r d   p r e s s u r e   t r a n s m i t t i n g   t u b e ,   and  s a i d  

means  to  a l t e r   f u r t h e r   i n c l u d i n g   means  to  c o n t r o l   t h e  

p r e s s u r e   of  s a i d   s e c o n d   f l u i d   at   s a id   d i f f e r e n t i a l   p r e s s u r e .  

14.  A  m i x i n g   d e v i c e   a c c o r d i n g   to  c l a i m   13  in  w h i c h  

s a i d   means  to  c o n t r o l   c o m p r i s e s   a  b a l a n c i n g   r e g u l a t o r  

r e g u l a t e d   by  s a i d   d i f f e r e n t i a l   p r e s s u r e ,   s a i d   b a l a n c i n g  

r e g u l a t o r   h a v i n g   an  i n l e t   for   s a i d   s econd   f l u i d ,   a n d  

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

p r e s s u r e   and  o p e r a b l e   to  p e r m i t   f low  of  s a i d   s econd   f l u i d  

t h r o u g h  s a i d   s e c o n d   f l u i d   i n l e t   a t   such  a  r a t e   so  as  t o  
m a i n t a i n   e q u a l i t y   of  p r e s s u r e   b e t w e e n   s a i d   s econd   f l u i d   a n d  
s a i d   d i f f e r e n t i a l   p r e s s u r e .  

15.  A  m i x i n g   d e v i c e   a c c o r d i n g   to  c l a i m   1  i n c l u d i n g   a  
s o u r c e   of  s a i d   s econd   f l u i d   m a i n t a i n e d   a t   a  p r e s s u r e   a t  
l e a s t   as  g r e a t   as  t he   t o t a l   p r e s s u r e   of  s a i d   f i r s t   f l u i d ,  
and  f u r t h e r   i n c l u d i n g   m e a n s  t o   c o n t r o l   the   p r e s s u r e   of  s a i d  
second  f l u i d   in  s a i d   f l u i d   s u p p l y   a t   a  p r e s s u r e  
a p p r o x i m a t e l y   e q u a l   to  the   t o t a l   p r e s s u r e   of  s a i d   f i r s t  
f l u i d .  



16.  A  mix ing   d e v i c e   a c c o r d i n g   to  c l a i m   15  in  which  s a i d  

means  to  c o n t r o l   c o m p r i s e s   a  b a l a n c i n g   r e g u l a t o r   having  an  
i n l e t   for   s a id   second  f l u i d   from  sa id   s o u r c e ,   and  i n c l u d i n g   a 
f l u i d   c o n t r o l   o p e r a b l e   to  p e r m i t   flow  of  sa id   second  f l u i d  

t h r o u g h   sa id   second  f l u i d   i n l e t   at  such  a  r a t e   so  as  t o  
m a i n t a i n   e q u a l i t y   of  p r e s s u r e   be tween   sa id   second  f l u i d   and 
t h e . t o t a l   p r e s s u r e   of  sa id   f i r s t   f l u i d .  

17.  In  a  c a r b u r e t o r   hav ing   an  a i r   p a s s a g e w a y ,   a  m o v a b l e  
t h r o t t l e   v a l v e   having   a  t h r o t t l e   a p e r t u r e   which   is  so  . 
a r r a n g e d   in  the  a i r   p a s s a g e w a y   so  as  to  form  a  t h r o t t l e  

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

s o u r c e   for   s u p p l y i n g   fue l   to  the  a i r   p a s s a g e w a y   for  m i x t u r e  

w i th   a i r   p a s s i n g   t h e r e t h r o u g h ,   and  a  f u e l   m e t e r i n g   s y s t e m  
h a v i n g  

a.  a  n o r m a l l y   a x i a l l y   s t a t i o n a r y   f u e l   m e t e r i n g   t u b e  
c o n n e c t e d   to  sa id   f u e l   s o u r c e   and  e x t e n d i n g   a c r o s s   sa id   a i r  

p a s s a g e w a y ,   s a id   m e t e r i n g   tube  be ing   p o s i t i o n e d   i n  

r e g i s t r a t i o n   wi th   sa id   t h r o t t l e   va lve   and  e x t e n d i n g   t h r o u g h   a 

c o m p l e m e n t a r y   l a t e r a l   a p e r t u r e   in  s a id   t h r o t t l e   va lve   s u c h  

t h a t   s a i d   t h r o t t l e   v a l v e   is  s l i d a b l e   upon  sa id   m e t e r i n g   t u b e  

w i t h   s a i d   m e t e r i n g   tube  e x t e n d i n g   a c r o s s   the  t h r o t t l e  

a p e r t u r e ,  
b.  a  l o n g i t u d i n a l   f u e l   d i s t r i b u t i o n   o u t l e t   in  s a i d  

m e t e r i n g   tube  e x t e n d i n g   s u b s t a n t i a l l y   a c r o s s   the  w i d t h   o f  

s a id   a i r   p a s s a g e w a y ,   and  

c.  means  to  r o t a t e   s a id   m e t e r i n g   tube  about   i t s  

l o n g i t u d i n a l   ax i s   to  change   the  c i r c u m f e r e n t i a l   l o c a t i o n   o f  

s a i d  f u e l   d i s t r i b u t i o n   o u t l e t   and  t h e r e b y   a l t e r   the  flow  o f  

f u e l   t h r o u g h   sa id   f ue l   d i s t r i b u t i o n   o u t l e t .  
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