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54)  A  carburettor  and  a  method  of  carburation. 
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he  invention  provides  a  carburettor  for  an  internal  com- 
bustion  engine,  comprising  an  upper  plate  element,  a  lower 
plate  element  and  a  side  wall  structure  which  spaces  the  plate 
elements  from  one  another  to  define  a  mixing  chamber  within 
its  surround.  A  tangential  inlet  to  the  chamber  is  defined  in  the 
side  wall  structure  while  a  central  outlet  from  the  chamber  is 
provided  so  that  fluid  entering  the  inlet  follows  a  vortical  path 
en  route  to  the  outlet.  In  a  preferred  arrangement  the  inlet  is 
provided  with  a  variable  throat  which  includes  a  hinged  flap 
adapted  automatically  to  open  the throat  in  proportion  to  air 
flow  therethrough  so  that  velocity  through  the  throat  remains 
substantially  constant  until  the  flap  is  fully  open.  A  fuel  jet  is 
disposed  a  short  distance  downstream  from  the  free  end  of 

the  flap  so  that  with  the  flap  partially  open,  the  jet  is  subjected 
to  a  constant  pressure  differential  and  in  order  to  compensate 
for  increasing  airflow,  a  number  of  jets  are  provided  succes- 
sively  upstream  from  the  first  jet.  Once  the  flap  is  fully  open,  in- 
creased  air  flow  results  in  an  increased  pressure  differential 
over  the  jets  so  that  the  air  fuel  ratio  remains  substantially  con- 
stant.  A  feature  of  the  invention  is  that  during  low  engine 
speeds,  for  example,  during  starting  and  idling,  the  air  velocity 
is  sufficiently  high  to  effect  vaporisation  of  liquid  fuel. While  the 
carburettor  is  of  extremely  simple  construction,  the  mixing 
chamber  ensures  a  high  degree  of  vaporisation  of  liquid  fuel 
without  the  application  of  heat  or  dependancy  upon  a  manifold 
for  the  internal  combustion  engine. 



THIS  i n v e n t i o n   r e l a t e s   to  a  c a r b u r e t t o r   f o r   a n  

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 t   is  w e l l   r e c o g n i z e d   t h a t   w i t h   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   g o o d  v a p o r i s a t i o n   of  l i q u i d   f u e l  

in  t he   c o m b u s t i o n   a i r   is  h i g h l y   d e s i r a b l e   in  o r d e r  

to  o b t a i n   maximum  p e r f o r m a n c e ,   m i n i m u m   f u e l  

c o n s u m p t i o n ,  a n d   min imum  p o l u t i o n   e m i s s i o n .   I t   i s  

a l s o   i m p o r t a n t   to  m a i n t a i n   t he   r a t i o   of   f u e l   to  a i r  

mass   r e a s o n a b l y   c o n s t a n t   t h r o u g h o u t   t h e   r a n g e   o f  

e n g i n e   s p e e d s   to  e n s u r e   good  c o m b u s t i o n .   In  a n  

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

have   become  more  c o m p l e x   and  c o s t l y ,   d i f f i c u l t   t o  

a d j u s t ,   l e s s   f l e x i b l e   and  b u l k y .  

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

c a r b u r e t t o r s   r e s i d e s   t h e r e i n .   t h a t   a t   low  e n g i n e  

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

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

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

a i r s t r e a m .   D u r i n g   low  e n g i n e   s p e e d s ,   t h e r e f o r e ,  

f u e l   is   d r a w n   f rom  an  i d l e  j e t   w h i c h   is   d i s p o s e d  



d o w n s t r e a m   f rom  t h e   t h r o t t l e   c o n t r o l   of  t h e  

c a r b u r e t t o r   and  f u e l  i s   i n t r o d u c e d   d i r e c t l y   i n t o  

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

v a p o r i s a t i o n .   I t   w i l l   be  a p p r e c i a t e d   t h a t  w h e r e  

t he   m a n i f o l d   is   h e a t e d   by  e x h a u s t   g a s e s ,   t h e -  

e f f i c i e n c y   of  t he   e n g i n e   w i l l   be  l o w e r e d   as  a  

r e s u l t   of  a  d e c r e a s e   in  the   d e n s i t y   and  mass   o f  

w o r k i n g   f l u i d .   M o r e o v e r ,   w h e r e   t h e   m a n i f o l d   i s  

r e l i e d   upon   f o r   v a p o r i s a t i o n   p u r p o s e s ,   a n  

e x c e s s i v e l y   r i c h   f u e l / a i r   m i x t u r e   i s   r e q u i r e d  

d u r i n g   c o l d   c o n d i t i o n s   w h i c h   r e s u l t s   in  l i q u i d  f u e l  

e n t e r i n g   the   e n g i n e   and  c a u s i n g   r e s u l t a n t   w e a r ,   a n d  

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

p o l l u t i o n .  

V a r i o u s   p r o p o s a l s   h a v e   been   made  to  i m p r o v e   t h e  

v a p o r i s a t i o n   p r o b l e m  d e s c r i b e d   a b o v e .   For   e x a m p l e ,  

US  P a t e n t   N o  1   642  795  d i s c l o s e s   a  v a p o r i s e r   w h i c h  

is   in  t h e   n a t u r e .   of  a  v o r t e x   c h a m b e r   h e a t e d   b y  

e x h a u s t   g a s e s ,   and  w h i c h   is  a d a p t e d   to  be  d i s p o s e d  

i n t e r m e d i a t e   t he   c a r b u r e t t o r   and  m a n i f o l d .   S i m i l a r  

a r r a n g e m e n t s   a r e   d i s c l o s e d  i n   B r i t i s h   P a t e n t   No  4 1 3  

6 3 0 ,   E u r o p e a n   P a t e n t   A p p l i c a t i o n   No  0  011  3 6 0 / A l  



and  US  P a t e n t   No  3  3 3 6   017.   T h e s e   a r r a n g e m e n t s   a l l  

s u f f e r   f rom  the   d i s a d v a n t a g e   t h a t   t h e y  t e n d   t o  

r e n d e r   t he   f u e l   s u p p l y   to  the   e n g i n e   more   c o m p l e x  

and  c o s t l y .  

I t   is   a c c o r d i n g l y   an  o b j e c t   of  t h e   p r e s e n t  

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

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

a d e q u a t e l y .   A  f u r t h e r   o b j e c t   of  t he   i n v e n t i o n   i s  

to  p r o v i d e   a  c a r b u r e t t o r   w h i c h   w i l l   p e r f o r m  

s a t i s f a c t o r i l y   d u r i n g   s t a r t   and  i d l i n g   c o n d i t i o n s .  

A c c o r d i n g   to  the   i n v e n t i o n ,   a  c a r b u r e t t o r   a d a p t e d  

to  p r o v i d e .   an  a i r / f u e l   m i x t u r e   to  a n  i n t e r n a l  

c o m b u s t i o n   e n g i n e   c o m p r i s e s   a  m i x i n g   c h a m b e r ,   a  

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

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

d e f i n i n g   a  v o r t i c a l   p a t h w a y   f rom  t h e   i n l e t   to  t h e  

o u t l e t ,   and  means   a t   t he   zone   of   t h e   i n l e t   f o r  

c a u s i n g   l i q u i d   a n d / o r   g a s e o u s   f u e l   to  be  e n t r a i n e d  

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



a d a p t e d   to  form  a  zone  of  r e d u c e d   p r e s s u r e   r e l a t i v e  

to  a m b i e n t   p r e s s u r e   in  an  a i r s t r e a m   p a s s i n g   t h r o u g h  

t h e   i n l e t   and  a  f u e l   i n l e t   d i s p o s e d   in  s u c h   zone   s o  

t h a t   f u e l   is  e m i t t e d   f rom  s u c h   i n l e t .  

F u r t h e r   a c c o r d i n g   to  t he   i n v e n t i o n ,   t he   m i x i n g  

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

and  t he   i n l e t   is  a d a p t e d   to  d i r e c t   f l u i d   i n t o   t h e  

c h a m b e r   t a n g e n t i a l l y .   In  a  p r e f e r r e d   e m b o d i m e n t ,  

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

u p p e r   and  a  l o w e r   p l a t e   e l e m e n t   s p a c e d   f rom  o n e  

a n o t h e r   by  a  s i d e   w a l l   s t r u c t u r e ,   w i t h   the   i n l e t  

b e i n g   in  the   n a t u r e   of  a  s l o t   e x t e n d i n g   t h r o u g h   t h e  

s i d e   w a l l ,   w h i l e   t he   o u t l e t   is  p r o v i d e d   by  a  

c e n t r a l   a x i a l   a p e r t u r e   in  one  of  t he   p l a t e  

e l e m e n t s .   Wi th   t h i s   a r r a n g e m e n t   an  a n n u l a r   a i r  

f i l t e r   d e v i c e   may  be  s a n d w i c h e d   b e t w e e n   the   p l a t e  

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

w i t h i n   t h e   s u r r o u n d   of  t he   f i l t e r   d e v i c e .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   t he   p l a t e  e l e m e n t s  

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



c o n f i g u r a t i o n   to  t he   m i x i n g   c h a m b e r   and  in  a  

p r e f e r r e d   a r r a n g e m e n t   one  or  b o t h   p l a t e   e l e m e n t s  

w i l l   be  of  c o n v e x   p r o f i l e   w i t h   t h e   c o n v e x i t y  

d i r e c t e d   t o w a r d s   t he   c h a m b e r   so  t h a t   i t   has   a  

r e d u c e d   c r o s s - s e c t i o n a l   a r e a   in  t h e   c e n t r a l   z o n e  

t h e r e o f .   B a f f l e s   a n d / o r   f l o w   d i r e c t i n g   v a n e s  

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

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

f l o w   v e l o c i t i e s   of  the   a i r / f u e l   m i x t u r e .  

A l s o   a c c o r d i n g   to  t he   i n v e n t i o n ,   the   m i x i n g   c h a m b e r  

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

i n l e t   is  r a d i a l l y   more  r e m o t e   f rom  the   o u t l e t   t h a n  

f l u i d   w h i c h   has  t r a v e l l e d   one  or  more  c o n v o l u t i o n s  

in  t h e   m i x i n g   c h a m b e r   en  r o u t e   to  t he   o u t l e t .  

F u r t h e r   a c c o r d i n g   to  the   i n v e n t i o n ,   t he   means   f o r  

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

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

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

d i s p o s e d   in  the   z o n e  o f   the   t h r o a t   of  the   v e n t u r i .  



In  a  p r e f e r r e d   a r r a n g e m e n t ,   t h e   means   f o r  

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

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

w h i c h   i n c l u d e s   a  body   member   d e f i n i n g   a  p a s s a g e  

t h e r e t h r o u g h ,   and  a  c l o s u r e   member   w i t h i n   t h e  

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

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

p a s s a g e   and  b e i n g   a d a p t e d   to  move  p r o g r e s s i v e l y   t o  

o p e n   t h e   p a s s a g e   in  p r o p o r t i o n   to  a i r   f l o w  

t h e r e t h r o u g h .  

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

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

n a t u r e   of  a  j e t   or  t he   l i k e   and  is  d i s p o s e d   in  t h e  

zone   of  t he   c l o s u r e   m e m b e r .   P r e f e r a b l y   the   f u e l  

i n l e t   w i l l   be  d i s p o s e d   a  s h o r t   d i s t a n c e   d o w n s t r e a m  

f rom  the   c l o s u r e   in  i t s   c l o s e d   p o s i t i o n .  

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

be  in  t he   n a t u r e   of  a  h i n g e d   f l a p   e l e m e n t   w h i c h   i s  

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



p a s s a g e .   The  f l a p   e l e m e n t   may  be  b i a s e d   t o w a r d s  

i t s   c l o s e d   p o s i t i o n   by  means   of  a  s p r i n g  

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

by  means   of  g r a v i t y .   Wi th   t h i s   a r r a n g e m e n t   t h e  

f u e l   i n l e t   w i l l   p r e f e r a b l y   be  d i s p o s e d   i n  

s u b s t a n t i a l   a l i g n m e n t   to  t he   f r e e  e n d   of  the   f l a p  

e l e m e n t   r e m o t e   f rom  i t s   p i v o t .   T h u s ,   d u r i n g  

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

w i t h   the   f l a p   e l e m e n t   o n l y  m i n i m a l l y   o p e n e d ,   a i r  

f l o w   w i l l   n e v e r t h e l e s s   be  d i r e c t e d   o v e r   t he   f u e l  

i n l e t   to  e n s u r e   t h a t   v a p o r i s a t i o n   is  e f f e c t e d .   A s  

a i r   f l o w   is  i n c r e a s e d   t he   f l a p   e l e m e n t   w i l l   o p e n  

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

o v e r   t he   f u e l   i n l e t   r e m a i n s   s u b s t a n t i a l l y  

c o n s t a n t .   I t   w i l l   be  a p p r e c i a t e d   t h a t   o n l y   w h e n  

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

has   b e e n   f u l l y   o p e n e d ,   w i l l   t he   p r e s s u r e  

d i f f e r e n t i a l   o v e r   t he   f u e l   i n l e t   i n c r e a s e .  

A l s o   a c c o r d i n g   to  t he   i n v e n t i o n ,   one  or  m o r e  

a d d i t i o n a l   s u p p l e m e n t a r y   f u e l   i n l e t s   a r e   p r o v i d e d  

in  p o s i t i o n s   u p s t r e a m   f rom  the   p r i m a r y   f u e l   i n l e t  

so  t h a t   a  p r e s s u r e   d i f f e r e n t i a l   is  e f f e c t e d   a c r o s s  



s u c h   a d d i t i o n a l   f u e l   i n l e t   once   the   c l o s u r e   h a s  

b e e n   o p e n e d   a t   l e a s t   p a r t i a l l y .   P r e f e r a b l y  

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

u p s t r e a m   f rom  t he   c l o s u r e   w i t h   a  p r e s s u r e  

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

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

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

r e l a t i v e l y   c l o s e   p r o x i m i t y   to  t h e   f l a p   e l e m e n t ,  

w i l l   be  s u b j e c t e d   to  a  p r e s s u r e   d i f f e r e n t i a l  a s   a  

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

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

d i s p o s e d   f u r t h e r   u p s t r e a m   w i l l   be  s u b j e c t e d   to  a  

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

e l e m e n t   is  in  i t s   f u l l y   o p e n e d   p o s i t i o n .  

S t i l l   f u r t h e r   a c c o r d i n g   to  t he   i n v e n t i o n ,   d a m p i n g  

m e a n s   i s   p r o v i d e d   f o r   t he   c l o s u r e   m e m b e r .   S u c h  

d a m p i n g   means   c o u l d ,   f o r   e x a m p l e ,   be  in  the   n a t u r e  

of  a  f l y   w h e e l   a d a p t e d   to  dampen   t h r o u g h   an  i n e r t i a  

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

l i k e .   In  one  a r r a n g e m e n t ,   t h e   f o r c e   of  g r a v i t y  

c o u l d   be  u t i l i z e d   to  b i a s   t he   c l o s u r e   e l e m e n t   t o  

i t s   c l o s e d   p o s i t i o n   or   a l t e r n a t i v e l y   a  - s p r i n g  



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

b i a s i n g   f o r c e   t h r o u g h o u t   i t s   r a n g e  o f   o p e r a t i o n  

c o u l d   be  u t i l i s e d .  

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

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

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

c h a m b e r   in  p r o p o r t i o n   to  the   f l o w   r a t e   t h r o u g h   t h e  

c h a m b e r ,   so  t h a t   t he   v e l o c i t y   of  f l o w   t h r o u g h   t h e  

i n l e t   can  be  h e l d   s u b s t a n t i a l l y   c o n s t a n t ,   s u c h  

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

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

a c c o r d a n c e   w i t h   f l o w   t h r o u g h   the   c h a m b e r .   I n  o n e  

a r r a n g e m e n t ,   t h e   s u b s i d i a r y   i n l e t s   may  e a c h   b e  

p r o v i d e d   w i t h   a  c l o s u r e   w h i c h   is  b i a s e d   to  a  

p o s i t i o n   w h e r e i n   i t   c l o s e s   t h e s e   i n l e t s ,   w i t h   t h e  

b i a s i n g   f o r c e   b e i n g   i n c r e a s e d   f rom  one  to  the   o t h e r  

so  t h a t   t he   i n l e t s   o p e n   p r o g r e s s i v e l y   as  t h e  

d e p r e s s i o n   in  t he   m i x i n g   c h a m b e r   i n c r e a s e s .   I f  

d e s i r a b l e   the   s u b s i d i a r y   i n l e t s   may  be  o p e r a t e d   b y  

e x t r a n e o u s   means   s u c h   as  e l e c t r o - m a g n e t s ,   a  

t h r o t t l e   c o n t r o l   or  t he   l i k e .  



F u r t h e r   i n c l u d e d   w i t h i n   the   s c o p e   of  t h e   i n v e n t i o n ,  

is  a  m e t h o d   of  p r o v i d i n g   an  a i r / f u e l   m i x t u r e   f o r  

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   c o m p r i s i n g   the   s t e p s  

of  p r o v i d i n g   a   m i x i n g   c h a m b e r   h a v i n g   a  

s u b s t a n t i a l l y   p e r i p h e r a l   i n l e t   f o r   a i r   to  t h e  

c h a m b e r ,   an  i n l e t   f o r   f u e l   in  t he   zone   of  t he   a i r  

i n l e t ,   and  a  s u b s t a n t i a l l y   c e n t r a l   o u t l e t   f rom  t h e  

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

s u c t i o n   a t   t he   o u t l e t ,   c a u s i n g   a  zone   of  r e d u c e d  

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

of   t he   f u e l   i n l e t   so  t h a t   f u e l   i s   e m i t t e d   f rom  t h e  

f u e l   i n l e t   and  e n t r a i n e d   in  t he   a i r ,   and  d u c t i n g  

t h e   a i r / f u e l   m i x t u r e   a l o n g   a  v o r t i c a l   p a t h   a b o u t  

t h e   o u t l e t   en  r o u t e   t h e r e t o .  

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

t h e   c h a m b e r   is  s u b s t a n t i a l l y   c i r c u l a r   and  the   f l u i d  

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

t a n g e n t i a l l y   and  w i t h d r a w n   t h e r e f r o m   a x i a l l y  

r e l a t i v e   to  t he   v o r t i c a l   p a t h .  

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

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

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

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

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



p a s s a g e   in  p r o p o r t i o n   to  a i r   f l o w   t h e r e t h r o u g h ,   a n d  

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

f u e l   m i x t u r e   i n t o   the   c h a m b e r   by  means   of  s u c t i o n  

f rom  t h e   c a r b u r e t t o r   w i t h   t he   c l o s u r e   m e m b e r  

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

r e l a t i v e l y   l o w  a i r / f u e l   r a t i o   is  p r o v i d e d ;   a n d  

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

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

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

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

r a t i o   i n c r e a s i n g   p r o g r e s s i v e l y   as  a i r   m a s s  

i n c r e a s e s .  

Yet   f u r t h e r   a c c o r d i n g   to  t h i s   a s p e c t   of  t h e  

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

p e r m i t t i n g   the   c l o s u r e   to  o p e n   f u l l y   so  t h a t   t h e  

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

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

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

as  a i r   d e n s i t y   d e c r e a s e s .  

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

one  or  more  a d d i t i o n a l   f u e l   i n l e t s   to  p r o v i d e   f u e l  

when  the   c l o s u r e   e l e m e n t s   a r e   in  a  p a r t i a l l y   o p e n e d  

p o s i t i o n   and  t h u s   to  r e d u c e   the   a i r / f u e l   r a t i o .  

P r e f e r a b l y   a  p l u r a l i t y   o f  a d d i t i o n a l   s u p p l e m e n t a r y  



a i r / f u e l   i n l e t s   w i l l   be  b r o u g h t   i n t o   o p e r a t i o n  

s u c c e s s i v e l y .  

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

some  e m b o d i m e n t s  t h e r e o f   a r e   d e s c r i b e d   h e r e u n d e r  

p u r e l y   by  way  of   e x a m p l e   w i t h   r e f e r e n c e  t o   t h e  

a c c o m p a n y i n g   d r a w i n g s   w h e r e i n  :  

F i g u r e   1  is   a  s c h e m a t i c   s e c t i o n e d   e l e v a t i o n   of  a  

f i r s t   c a r b u r e t t o r ,  

F i g u r e   2  is  a  s c h e m a t i c   p l a n   of  t he   c a r b u r e t t o r  

in   F i g u r e   1  w i t h o u t   i t s   top   l i d ,  

F i g u r e   3  is   a  s c h e m a t i c   e n l a r g e d   s e c t i o n e d  

e l e v a t i o n   of  p a r t   of  the   l e f t   h a n d  

p o r t i o n   of  t he   c a r b u r e t t o r   in  F i g u r e   1 ,  

s h o w i n g   the   main   and  a c c e l e r a t i o n   j e t s  

t h e r e o f ,  

F i g u r e   4  is   a  f u r t h e r  s c h e m a t i c   e n l a r g e d  

s e c t i o n e d   p l a n   of  t he   j e t s   in  F i g u r e   3 

and  a  v e n t u r i   i n l e t ,  

F i g u r e   5  is   an  i d l i n g   j e t   a r r a n g e m e n t   o f   t h e  

c a r b u r e t t o r   in  F i g u r e   1  shown  in  a  

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



F i g u r e   6  is   a  s c h e m a t i c   s i d e   v i e w   of  t h e  

a r r a n g e m e n t   in  F i g u r e   5 ,  

F i g u r e   7  is  a  s c h e m a t i c   e n l a r g e d   s e c t i o n e d   p l a n  

of  one  of  the   s u p p l e m e n t a r y   v e n t u r i s  

e m p l o y e d   in  the   c a r b u r e t t o r   in  F i g u r e  

1 ,  

F i g u r e   8  is   a  s c h e m a t i c   s e c t i o n e d   e l e v a t i o n   o f  a  

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

F i g u r e  9   is   a  s c h e m a t i c   e n l a r g e d   p l a n   of  t h e  

a r r a n g e m e n t   in  F i g u r e   8  w i t h   t he   t o p  

l i d   r e m o v e d ,  

F i g u r e   10  is  a  s c h e m a t i c   e n l a r g e d   s e c t i o n e d  

e l e v a t i o n   of  t he   l e f t   hand  p o r t i o n s   o f  

t h e  c a r b u r e t t o r   in  F i g u r e   8,  s h o w i n g  

i n t e r   a l i a   the   m a i n  a n d   a c c e l e r a t i o n  

j e t s   t h e r e o f ,  

F i g u r e   11  is  a  s c h e m a t i c   e n l a r g e d   s e c t i o n e d   v i e w  

i l l u s t r a t i n g   t he   i d l i n g   j e t   of  t h e  

c a r b u r e t t o r   in  F i g u r e  8 .  



F i g u r e   12  is   a  s c h e m a t i c   s e c t i o n e d   e l e v a t i o n   o f  

an  i n l e t   f o r   a  c a r b u r e t t o r   i n  

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 ,  

F i g u r e  1 3   is  a  s c h e m a t i c   s e c t i o n e d   p l a n   of  t h e  

i n l e t   in  F i g u r e   1 2 ,  

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

d i f f e r e n t   e m b o d i m e n t   of  an  i n l e t   f o r   a  

c a r b u r e t t o r ,  

F i g u r e   15  is   a  s c h e m a t i c   s e c t i o n e d   p l a n   of  t h e  

i n l e t   in  F i g u r e   1 4 ,  

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

y e t   a  d i f f e r e n t   e m b o d i m e n t   of  an  i n l e t  

f o r   a  c a r b u r e t t o r ,  

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

t h i r d   c a r b u r e t t o r   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 ,  



F i g u r e   18  is   a  s c h e m a t i c   p l a n   of  t he   c a r b u r e t t o r  

in  F i g u r e   17 ,   w i t h o u t   a  top   c l o s u r e  

p l a t e   t h e r e f o r ,  

F i g u r e  1 9   i s  a   s c h e m a t i c   p l a n   of   a  d i f f e r e n t  

e m b o d i m e n t   of  the   t h i r d   c a r b u r e t t o r  

s h o w i n g   o n l y   p o r t i o n   of   s u c h  

c a r b u r e t t o r   c o m p r i s i n g   a  m i x i n g   c h a m b e r  

and  a  p r i m a r y   and  s u p p l e m e n t a r y   i n l e t  

to  s u c h   c h a m b e r ,  

F i g u r e   20.  is  a  s c h e m a t i c   p l a n   of  a  s u p p l e m e n t a r y  

i n l e t   f o r   t he   c a r b u r e t t o r   in  F i g u r e   1 9 ,  

F i g u r e  2 1   is  a  g r a p h  s h o w i n g   t he   r e l a t i o n s h i p  

b e t w e e n   a i r   v e l o c i t y   t h r o u g h   an  i n l e t  

in  a c c o r d a n c e   w i t h   the   i n v e n t i o n ,   a n d  

the   a n g l e   of  a  c l o s u r e   d i s p o s e d   in  s u c h  

i n l e t ,  

F i g u r e   22  is  a  g r a p h   s h o w i n g   t he   r e l a t i o n s h i p  

b e t w e e n   t h e   a i r / f u e l   r a t i o ;   and  a i r  

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

c o n d i t i o n s ,  



F i g u r e   23  is   a  s c h e m a t i c   s e c t i o n e d   e l e v a t i o n   o f  

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

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

and  v e n t u r i   f o r m a t i o n s   in  s u c h   s i d e  

w a l l   s t r u c t u r e ,  

F i g u r e   24  i s   a  s c h e m a t i c   p e r s p e c t i v e   v i e w   o f  

p o r t i o n   of  t h e   s e c t i o n   of   t h e  

c a r b u r e t t o r   shown  in  F i g u r e   2 3 ,  

F i g u r e   25  is   a  s c h e m a t i c   p e r s p e c t i v e   v i ew   of  a  

c l o s u r e   f o r   a  v e n t u r i   f o r m a t i o n   in  t h e  

s i d e   w a l l   s t r u c t u r e   in  F i g u r e   2 3 ,  

F i g u r e   26  is  an  e n l a r g e d   s e c t i o n e d   e l e v a t i o n   of  a  

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

i n v e n t i o n   s h o w i n g   a n  i n l e t   in  t he   s i d e  

w a l l   s t r u c t u r e   t h e r e o f   and  f u e l   s u p p l y  

to  a  f u e l   i n l e t   to  the   c a r b u r e t t o r ,   a n d  

F i g u r e   27  is   a  s e c t i o n e d   p l a n   of  a  c a r b u r e t t o r  

w i t h   l i q u i d   f u e l   i n j e c t i o n .  



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

i l l u s t r a t e d ,   t he   f i r s t   in  F i g u r e s  1   to  7,  t h e  

s e c o n d   in  F i g u r e s   8  to  1 1  a n d   the   t h i r d   p r e f e r r e d  

c a r b u r e t t o r   in  F i g u r e s   12  to  22 .   T h e s e  

c a r b u r e t t o r s   a r e   a l l   b a s e d   on  the   same  s t r u c t u r a l  

c o n c e p t   a n d  a l s o   on  t h e   same  c o n c e p t   of  v o r t i c a l  

m i x i n g   of  t he   a i r  a n d   f u e l .   I t   is  to  be  s t r e s s e d  

t h a t   any  n u m b e r   o f   c o n v e n t i o n a l   v a r i a t i o n s   such   a s  

i d l i n g   f u e l   i n l e t ,   a c c e l e r a t i n g   f u e l   i n l e t s   e t c .  

c a n   be  i n c o r p o r a t e d   and   the   e x a m p l e s   b e l o w   s e r v e  

o n l y   to  i l l u s t r a t e   some  of  t h e s e -  

The  b a s i c   s t r u c t u r e   of  t h e  c a r b u r e t t o r   c o m p r i s e s   a  

g e n e r a l l y   c i r c u l a r   c h a m b e r  1 0   w h i c h   i s   d e f i n e d  

b e t w e e n   an  u p p e r   p l a t e - l i k e   l i d   11  and  a  l o w e r  

p l a t e   12  w i t h   a  c e n t r a l   o u t l e t   14  b e i n g   d i s p o s e d   i n  

t h e   l o w e r   p l a t e   12  and   a d a p t e d   to  be  m o u n t e d   on  a  

m a n i f o l d   of   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 .   T h e  

c h a m b e r   10  i s  f u r t h e r   d e f i n e d   w i t h i n   a  c i r c u l a r  

w a l l   s t r u c t u r e   13  w h i c h   s p a c e s   the   u p p e r   p l a t e   11  

f rom  t he   l o w e r   p l a t e   12,   and  w h i c h   d e f i n e s   a  m a i n  



s u b s t a n t i a l l y   t a n g e n t i a l   i n l e t   26  t h e r e i n .  

S u b s i d i a r y   i n l e t s   may  a l s o   be  d i s p o s e d   i n  

t h e   s i d e   w a l l   as  w i l l   be  e x p l a i n e d   in  more  d e t a i l  

b e l o w .   A r r a n g e d   p e r i p h e r a l l y   a b o u t   t h e   c i r c u l a r  

s i d e   w a l l   13  i s   an  a i r   f i l t e r   e l e m e n t   1 8  w h i c h   i s  

a l s o   s a n d w i c h e d   b e t w e e n   t h e   u p p e r  l i d   11  and  t h e  

l o w e r  p l a t e   12 .   One  or  more  f u e l   i n l e t s   w h i c h  

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

t h e   main   i n l e t   26  w i l l   in  a l l   c a s e s   b e  p r o v i d e d   i n  

t he   zone   t h e r e o f .  

W i t h i n   t he   f r a m e w o r k   of   t he   b a s i c   s t r u c t u r e  

d e s c r i b e d   a b o v e ,   v a r i o u s   r e f i n e m e n t s   and  a d d i t i o n s  

may  be  i n c o r p o r a t e d   and  some  o f  t h e s e   w i l l   b e  

d e s c r i b e d   b e l o w .   From  a  s t r u c t u r a l   p o i n t   of  v i e w  

w h e r e   t he   ma in   i n l e t   26  i s   a d a p t e d   to   be  in  t h e  

n a t u r e   of  a  c o n v e r g i n g - d i v e r g i n g   v e n t u r i ,   t he   s i d e  

w a l l   s t r u c t u r e   13  c o u l d   be  o f  t h e   t y p e   i l l u s t r a t e d  

in  F i g u r e s   23  and  24.   In  t h i s   a r r a n g e m e n t   the   s i d e  

w a l l   s t r u c t u r e   13  c o m p r i s e s   an  i n n e r   w a l l   13a  a n d  

an  o u t e r   w a l l   13b ,   w i t h   t he   v e n t u r i   13c  d e f i n i n g  

t h e   main   i n l e t .   The  v e n t u r i   13c  w i l l   be  p r o f i l e d  

f o r   s u i t a b l e   f l o w   c h a r a c t e r i s t i c s   and  p r e f e r a b l y   i t  



w i l l   be  of  l e s s e r   h e i g h t   t h a n   the   s i d e   w a l l  

s t r u c t u r e   13  so  t h a t   i t   c o u l d   r e a d i l y   be  c l o s e d   b y  

m e a n s   of  a  c l o s u r e   w h i c h  w i l l   be  d e s c r i b e d   in  m o r e  

d e t a i l   b e l o w .  

A  l e s s   c o m p l e x   and  p r e f e r r e d   w a l l   s t r u c t u r e   i s  

shown  in  F i g u r e   18  and  F i g u r e   19  and  s u c h   w a l l  

s t r u c t u r e   is  in  f a c t   p a r t i c u l a r l y   s u i t a b l e   w h e r e   a  

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

w i l l   be  more  f u l l y   s e t   o u t   h e r e i n a f t e r .   I t   w i l l   b e  

n o t e d   t h a t   t he   w a l l   s t r u c t u r e   in  F i g u r e s   18  and  19 

is   s p i r a l l y   s h a p e d   so  t h a t   f l u i d   r o t a t i n g   in  t h e  

c h a m b e r   w i l l   n o t   i n t e r f e r e   to  any  s i g n i f i c a n t  

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

i n l e t .  

A  f u r t h e r   s t r u c t u r a l   f e a t u r e   of  t h e   c a r b u r e t t o r  

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

a  f u e l   s u p p l y   c o u l d   c o n v e n i e n t l y   be  in  t h e   form  o f  

a  c o n v e n t i o n a l   f l o a t   c h a m b e r ,   f o r   e x a m p l e ,   shown  a t  

17,   F i g u r e   1  and  a t   2 3 0 ,   F i g u r e   26 .   Wi th   r e f e r e n c e  

to  F i g u r e   26  the   f l o a t   c h a m b e r   is   d e f i n e d   by  a  



h o u s i n g   234  w h i c h   h o u s e s   a  f l o a t   c o n t r o l  v a l v e  

i n d i c a t e d   a t   235 .   P r e f e r a b l y   t he   f l o a t   of  t h e  

f l o a t   c o n t r o l   235  w i l l   be  s e t   so  t h a t   t he   l e v e l   o f  

f u e l   in  t he   c h a m b e r   is   s u f f i c i e n t l y   low  to  p r e v e n t  

f l o o d i n g   when  the   c a r b u r e t t o r   is  t i l t e d .   For  s o m e  

a p p l i c a t i o n s   i t   is  r e q u i r e d   t h a t   t h e   c a r b u r e t t o r   b e  

c a p a b l e   of  b e i n g   t i l t e d   to  a b o u t  3 0 °   o u t   of  t h e  

h o r i z o n t a l   and  t he   f u e l   l e v e l   in  the   h o u s i n g   can  b e  

c o n t r o l l e d   a c c o r d i n g l y .   F u e l   p a s s a g e s   l e a d   f r o m  

t h e   l o w e r   r e g i o n   of  t he   c h a m b e r   to  j e t s   shown  a t  

2 3 6 ,   237  and  238  w h i c h   a r e   d i s p o s e d   in  t he   t h r o a t  

of  a  v e n t u r i - l i k e   m a i n   i n l e t   26 .   In  t h i s  

a r r a n g e m e n t ,   f u e l   is  i n d u c e d   i n t o   t h e   c h a m b e r   10  

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

r e s p e c t i v e   f u e l   i n l e t s .   An  a l t e r n a t i v e  

a r r a n g e m e n t ,   F i g u r e   27,   p r o v i d e s   f o r   f u e l   to  b e  

i n j e c t e d  i n t o   t he   a i r s t r e a m   p a s s i n g   t h r o u g h   t h e  

i n l e t   26  by  means   of  a  s u i t a b l e   i n j e c t i o n   d e v i c e  

shown  s c h e m a t i c a l l y   a t   40 .   The  a m o u n t   of  f u e l  

i n j e c t e d   i n t o   the   a i r s t r e a m   w i l l   be  m e t e r e d   in  t h e  

n o r m a l   m a n n e r   and  be  r e s p o n s i v e ,   f o r   e x a m p l e ,   t o  

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

r e v o l u t i o n s  a n d   h i g h / l o w   d e m a n d .   W i t h   s u c h   a n  

a r r a n g e m e n t ,   w o r k i n g   f l u i d   may  be  c o o l e d   i f  



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

i n j e c t i n g   w a t e r   i n t o   t he   a i r s t r e a m   p a s s i n g   t h r o u g h  

t h e   i n l e t s   2 6 .  

A  f u r t h e r   s t r u c t u r a l   v a r i a t i o n   is  shown  in  F i g u r e  

26  w h e r e i n   t he   t op   c l o s u r e   p l a t e   1 1  i s   p r o v i d e d  

w i t h   a  c o n v e x   f o r m a t i o n   in  i t s   c e n t r a l   r e g i o n   a t  

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

o u t l e t   14.   I t   w i l l   be  a p p r e c i a t e d   t h a t   by  r e d u c i n g  

t h e   c r o s s - s e c t i o n a l   a r e a   of  the   c h a m b e r   10  by  w a y  

of  t he   c o n v e x i t y   l l b ,   t he   v e l o c i t y   of  t h e   w o r k i n g  

f l u i d   in  t h i s   zone   w i l l  b e   i n c r e a s e d .  

The  a b o v e m e n t i o n e d   v a r i a t i o n s   w i l l   i n d i c a t e   t o  

p e r s o n s   s k i l l e d   in  the   a r t   t h a t   t he   b a s i c   s t r u c t u r e  

of  t he   c a r b u r e t t o r   c o u l d   be  v a r i e d   t o   s u i t  

r e q u i r e m e n t s .  

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

o p e r a t e s   as  f o l l o w s  :  



D u r i n g   o p e r a t i o n   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  

o n  w h i c h  t h e   c a r b u r e t t o r   is  m o u n t e d ,   a i r   is  d r a w n  

i n t o   the   c h a m b e r   10  t h r o u g h   the   t a n g e n t i a l   i n l e t   26  

and  moves   a l o n g   a  v o r t i c a l   p a t h   to  the   o u t l e t   1 4 .  

F u e l   d r o p l e t s   a r e   m a i n t a i n e d   in  the  a i r s t r e a m   as  i t  

moves   t h r o u g h   t h e   i n l e t   26  and  c e n t r i f u g a l   f o r c e  

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

c e n t r i p e t a l   a i r   d r a g   and  w i l l   t e n d   to  r e t a i n   l a r g e r  

p a r t i c l e s   in  r o t a t i o n   a t   t he   p e r i p h e r a l   zone  of  t h e  

c h a m b e r   10  and  t h u s   p r e v e n t   them  f r o m   p a s s i n g  

t h r o u g h   the   o u t l e t   14 .   As  a  r e s u l t   o f  a t t r i t i o n ,  

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

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

t h e   o u t l e t   14  en  r o u t e   to  t h e   i n t e r n a l   c o m b u s t i o n  

e n g i n e .  

As  p r e v i o u s l y   m e n t i o n e d ,   in  o r d e r   to  m i n i m i z e  

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

10  and  f l u i d   e n t e r i n g   the   i n l e t   26,   i t   is  p r e f e r r e d  

t h a t   t he   c h a m b e r   s p i r a l s   to  a  d e g r e e   t o w a r d s   t h e  

o u t l e t   14  so  t h a t   f l u i d   e n t e r i n g   the   i n l e t  2 6   i s  

r a d i a l l y   more  r e m o t e   f rom  the   o u t l e t   14  t h a n   f l u i d  



w h i c h  i s   r o t a t i n g   in  the   c h a m b e r   10  a s   shown  i n  

F i g u r e   18.  The  s w i r l i n g   r o t a t i o n a l   e m o t i o n   of  t h e  

f u e l / g a s   m i x t u r e   can  a l s o  .  b e   m a i n t a i n e d   as  t h e  

m i x t u r e   moves   down  the   o u t l e t   14  by  p r o v i d i n g   a  

cone   f o r m a t i o n   16,   F i g u r e   3,  a t   t he   m o u t h   of  t h e  

o u t l e t   14,   t he   cone   f o r m a t i o n   16  b e i n g   m o u n t e d   b y  

means   of  a  p i l l a r   16a  w h i c h   e x t e n d s   f rom  the  top   o f  

t he   l i d   1 1 .  

Means   f o r   i n t r o d u c i n g   f u e l   i n t o   an  a i r s t r e a m  

p a s s i n g   t h r o u g h   t he   i n l e t   26  can   t a k e   o n  v a r i o u s  

f o r m s   and  t h r e e   e x a m p l e s   a r e   d i s c u s s e d   b e l o w .  

E x a m p l e   1 

A  f i r s t   c a r b u r e t t o r   is  i l l u s t r a t e d   in  F i g u r e s   1  t o  

7  and  o p e r a t e s   on  a  s e m i - c o n s t a n t   d e p r e s s i o n  

p r i n c i p l e .  

Wi th   r e f e r e n c e   to  F i g u r e   2  t he   i n l e t   26  w h i c h   has  a  

v e n t u r i - l i k e   p r o f i l e   is  p r o v i d e d   w i t h   a  ma in   j e t   1 9  

and  a c c e l e r a t i o n   j e t   20  in  t he   t h r o a t   of  t h e  



v e n t u r i .   For  i d l i n g   p u r p o s e s ,   an  a d d i t i o n a l   f u e l  

i n l e t   25  is   p r o v i d e d   in  t he   o u t l e t   14  of  t h e  

c a r b u r e t t o r ,   d o w n s t r e a m   f rom  a  b u t t e r f l y - t y p e   f l o w  

c o n t r o l   v a l v e   15 .   F u e l   a t   a  c o n s t a n t   head   i s  

s u p p l i e d  t o   t he   j e t s   19  and  20  and  f u e l   i n l e t   2 5  

f rom  a  c o n v e n t i o n a l   f l o a t   c h a m b e r   17  and  f u e l   p u m p  

[ n o t   s h o w n ] .  

D u r i n g   s t a r t i n g   a n d  i d l i n g   t he   b u t t e r f l y - t y p e   v a l v e  

15  d i s p o s e d   in  t he   o u t l e t   14  w i l l   be  s u b s t a n t i a l l y  

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

d o w n s t r e a m   t h e r e f r o m .   As  a  r e s u l t   of  the   p r e s s u r e  

d r o p   f u e l   w i l l   be  d r awn   f rom  a  f u e l   d u c t   24  t h r o u g h  

an  i d l i n g   j e t   30.   The  f u e l  t h e n   moves   o v e r   a  

s y p h o n  h u m p   31  w h i c h   has  i t s   u p p e r   e x t r e m i t y   a b o v e  

t he   l e v e l   of  f u e l   in  the   f l o a t   c h a m b e r   17  and  w h i c h  

t h u s   p r e v e n t s   f l o o d i n g   t h r o u g h   the   i n l e t   25.   F u e l  

p a s s i n g   o v e r   t h e  s y p h o n   hump  31  i s   m i x e d   w i t h   a i r  

w h i c h   is   d r a w n   in  t h r o u g h   an  a i r   b l e e d - i n   j e t   32  

and  t he   f u e l   m i x t u r e   t h e n   moves   to  t he   i n l e t   2 5 ,  

v i a   a  m e t e r i n g   j e t   32a  and  a  l e a d   2 5 b .   For  m i x t u r e  

a d j u s t m e n t   p u r p o s e s ,   a  t a p e r e d   n e e d l e   and  s e a t  

a r r a n g e m e n t   25a  is  p r o v i d e d ,  w i t h   a d j u s t m e n t   b e i n g  



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

away  f rom  t h e   s e a t .  

As  the   v a l v e  1 5   is  o p e n e d   the   d e p r e s s i o n   d o w n s t r e a m  

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

t a p e r e d   n e e d l e   and  s e a t   a r r a n g e m e n t   25a  w i l l   b e  

s u c h   t h a t   s u p p l y   t h r o u g h   t h e .  i d l i n g   i n l e t   25  w i l l  

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

j e t   19,   F i g u r e   3,  w i l l   s u p p l y   f u e l   to  the   e n g i n e ,  

t h e   f u e l   b e i n g   d r a w n   t h r o u g h   the   main   j e t   19  f r o m  

t h e   f u e l   d u c t   24.   Wi th   r e f e r e n c e   to  F i g u r e   4,  t h e  

m a i n   j e t   19  is  d i s p o s e d   in  t he   t h r o a t   of  t h e  

v e n t u r i - l i k e   i n l e t   2 6  a n d   i t   w i l l  b e   a p p r e c i a t e d  

t h a t   as  a i r  f l o w   t h r o u g h   the   i n l e t   26  i n c r e a s e s ,  

t h e   p r e s s u r e   d i f f e r e n t i a l   o v e r   t h e   j e t   19  w i l l  

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

d r a w n   t h e r e t h r o u g h .   D i s p o s e d   a d j a c e n t   the   ma in   j e t  

19  and  d o w n s t r e a m   t h e r e f r o m   in  the   i n l e t   26 ,   is  a n  

a c c e l e r a t i o n   j e t   20  w h i c h   is   c a p a b l e   of  b e i n g  

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

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

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



20a  w i l l   e n g a g e   in  a  s e a t   in  the   a c c e l e r a t i o n   j e t  

20  and  k e e p   s u c h   j e t   c l o s e d   d u r i n g   n o r m a l   e n g i n e  

o p e r a t i n g   c o n d i t i o n s ,   a  l e v e r   21b  b e i n g   b i a s e d  

t o w a r d s   t he   n e e d l e   20a  and  s e r v i n g   to  h o l d   s u c h  

n e e d l e   in  t he   c l o s e d   p o s i t i o n .   A  l i n k a g e   f o r  

o p e r a t i n g   t h e   t h r o t t l e   v a l v e   15  is  shown  a t   21  a n d  

a  s t o p   member   2 1 a  i s   p r o v i d e d  o n   the   l i n k a g e  2 1   a s  

i n d i c a t e d .   When  the   l i n k a g e   21  moves   to  o p e n   t h e  

v a l v e   15  to  a  r e l a t i v e l y   f u l l y   o p e n e d   p o s i t i o n ,   t h e  

s t o p   21a  w i l l   e n g a g e   the   l e v e r   21b  c a u s i n g   i t   t o  

d i s e n g a g e   t h e   n e e d l e   20a  w h e r e u p o n   t he   l a t t e r  w i l l  

move  away  f rom  i t s   s e a t   u n d e r   t he   i n f l u e n c e   of  o r  

t h r o u g h   an  i n t e r n a l   s p r i n g   b i a s ,   t h u s   o p e n i n g   t h e  

a c c e l e r a t i o n   j e t   20.   Once  t he   l i n k a g e   21  moves   t h e  

v a l v e   15  to   a  more  c l o s e d   p o s i t i o n ,   t he   s t o p   2 1 a  

w i l l   a g a i n   d i s e n g a g e   the   l e v e r   on  21b  w h i c h   in  t u r n  

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

t h e   i n f l u e n c e   of  a  s p r i n g   b i a s   2 1 c .   I t   i s  

e n v i s a g e d   t h a t   t h e   s p r i n g   b i a s   21c  w i l l   b e  

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

a c c e l e r a t i o n   p e d a l ,   when  the   s t o p   20a  e n g a g e s   t h e  

l e v e r   21b .   In  t h i s   way  a  d r i v e r   c o u l d   s e l e c t i v e l y  

o p e n   t h e   a c c e l e r a t i o n   j e t   20  when  more  p o w e r   i s  

r e q u i r e d   f rom  t h e .  e n g i n e .  



An  a l t e r n a t i v e   a r r a n g e m e n t   is  i l l u s t r a t e d   in  F i g u r e  

26  w h e r e i n   t h e   i d l i n g   f u e l   i n l e t   25   is  d i s p e n s e d  

w i t h .   In  t h i s   a r r a n g e m e n t   an  a c c e l e r a t i o n   a n d  

s t a r t i n g   j e t   238  is  p r o v i d e d   in  t he   i n l e t   26  and  i n  

o r d e r   to  e n s u r e   t h a t   f u e l   is  d r a w n   f rom  t h i s   j e t   a t  

r e q u i r e d   t i m e s ,   an  a e r o d y n a m i c   c o n s t r i c t i o n   17a  i s  

p r o v i d e d   in  t he   t h r o a t   of  the   p a s s a g e   26  t o  

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

I t   is  e n v i s a g e d   t h a t   t he   c o n s t r i c t i o n   17a  w i l l   b e  

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

f o r m a t i o n   w h i c h   f i t s   i n t o   t he   t h r o a t   of  t h e   v e n t u r i  

26  to  r e d u c e   i t s   c r o s s - s e c t i o n a l   a r e a .   In  s o m e  

c a s e s   i t   may  be  d e s i r a b l e   to  i n c r e a s e   or  r e d u c e   t h e  

e f f e c t   of  t he   f o r m a t i o n   17a  and  f o r   t h i s   p u r p o s e  i t  

may  be  p i v o t a l l y   m o u n t e d   and  m o v a b l e   i n t o   and  o u t  

of  t he   t h r o a t   of  t h e   v e n t u r i   26  by  s u i t a b l e  

a d j u s t i n g   means   s u c h   as  a  c a b l e   or  l i n k a g e .   W i t h  

s u c h   an  a r r a n g e m e n t ,   i t   has  been   f o u n d   t h a t   the   j e t  

2 3 7   w i l l   o p e r a t e   e f f e c t i v e l y   d u r i n g   i d l i n g  

c o n d i t i o n s   and  a l s o   a c t   as  a  m a i n   j e t   d u r i n g  

r u n n i n g   c o n d i t i o n s .   The  s u p p l e m e n t a r y   j e t  2 3 8   i s  

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

m a n n e r   as  t he   j e t   20 ,   F i g u r e   3 .  



With   r e f e r e n c e   to  F i g u r e   2  and  F i g u r e   7,  e a c h  

s u p p l e m e n t a r y   v e n t u r i   i n l e t   27  i s   p r o v i d e d   w i t h   a  

j e t   28,   and  a  c l o s u r e   29  w h i c h   i s  h i n g e d   a t   29a  f o r  

p i v o t a l   m o v e m e n t   b e t w e e n   a  c l o s e d   p o s i t i o n   a s  

i n d i c a t e d   in  F i g u r e   7  and  an  o p e n   p o s i t i o n  

i n d i c a t e d   by  t h e   b r o k e n   l i n e ,   e a c h   c l o s u r e   29  i s  

b i a s e d   t o w a r d s   i t s   c l o s e d   p o s i t i o n   by  means   of  a  

r e s i l i e n t   f i n g e r   e l e m e n t   29b  w h i c h   t r a i l s   t h e  

c l o s u r e   29a  and  w h i c h   c o n t a c t s   an  a d j u s t a b l e   s t o p  

f o r m a t i o n   2 9 c .   I t   w i l l   be  a p p r e c i a t e d   t h a t   t h e  

b i a s i n g   f o r c e   of  t he   f i n g e r   29b  w i l l   be  i n c r e a s e d  

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

p o i n t   29a  and  the   s t o p   f o r m a t i o n   29c  or  by  s c r e w i n g  

t h e   s t o p   f o r m a t i o n   29c  t o w a r d s   the   f i n g e r   29b  t o  

t e n s i o n   the   l a t t e r .   In  t he   a r r a n g e m e n t   shown  i n  

F i g u r e  2   i t   is  e n v i s a g e d   t h a t   t h e  b i a s i n g   s t r e n g t h  

of  t h e   f i n g e r s   of  t he   r e s p e c t i v e   s u p p l e m e n t a r y  

i n l e t s   27  w i l l   be  i n c r e a s e d   f rom  one  to  the   o t h e r  

so  t h a t   t h e s e   o p e n i n g s   o p e n   p r o g r e s s i v e l y   as  t h e  

d e p r e s s i o n   in  t he   c h a m b e r   10  b e c o m e s   g r e a t e r   w i t h  

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

t h r o u g h   t he   ma in   o p e n i n g   26  and  s u p p l e m e n t a r y  



o p e n i n g s   27  r e m a i n s   b e l o w   a  p r e d e t e r m i n e d   a n d  

d e s i r e d   maximum.   I n   t h i s   way  the   a i r / f u e l   r a t i o   o f  

t h e   m i x t u r e   p a s s i n g   t h r o u g h   the   o u t l e t   14  w i l l  

r e m a i n   w i t h i n   d e s i r e d   l i m i t s .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   the   c l o s u r e   29  c o u l d   b e  

b i a s e d   to  i t s   c l o s e d   p o s i t i o n   in  v a r i o u s   w a y s .   F o r  

e x a m p l e ,   in  F i g u r e   25  t h e   c l o s u r e   w h i c h   is  now 

shown  a t   113  is   b i a s e d   to  i t s   c l o s e d   p o s i t i o n   b y  

m e a n s   of  r e s i l i e n t   f i n g e r   f o r m a t i o n s   114 ,   a n d  

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

A  f u r t h e r   f e a t u r e   o f  t h e   c a r b u r e t t o r   c o m p r i s e s   t h e  

p r o v i s i o n   of  a  r e l i e f   v a l v e   22  d o w n s t r e a m   f rom  t h e  

v a l v e   1 5 ,   F i g u r e   1.  When  t h e  v a l v e   15 ,   F i g u r e   1 ,  

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

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

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

v a l v e   22  w i l l   open.   to  d e c r e a s e   t he   p r e s s u r e   d r o p  

and  t h u s   p r e v e n t   e x c e s s   f u e l   f r om  b e i n g   d r a w n  

t h r o u g h   the   i d l e   i n l e t   25 .   I t   w i l l   be  a p p r e c i a t e d  

t h a t   such   a  r e l i e f   v a l v e  2 2   c o u l d   be  p r o v i d e d   i n  



t he   v a l v e   15.   I n  a   f u r t h e r   a l t e r n a t i v e ,   v a l v e  

means   s u c h   as  a  s o l e n o i d   o p e r a t e d   n e e d l e   v a l v e  

c o u l d   be  p r o v i d e d   to  c l o s e   t h e  s u p p l y   l i n e  2 5 b   w h e n  

e n g i n e   s p e e d   r i s e s   a b o v e   i d l i n g   s p e e d   as  d e s c r i b e d  

h e r e i n a f t e r .  

E x a m p l e   2 

A  c a r b u r e t t o r   w h i c h   o p e r a t e s   on  a  v a r i a b l e  

d e p r e s s i n g   p r i n c i p l e   is  i n d i c a t e d   in  F i g u r e s   8  t o  

11  and  w h e r e   t he   same  n u m e r a l s   a r e   e m p l o y e d ,   t h e  

same  or   a  s i m i l a r   s t r u c t u r e   or  a r r a n g e m e n t   i s  

i n d i c a t e d .   T h i s   c a r b u r e t t o r   d i f f e r s   f r o m   the   o n e  

d i s c l o s e d   i n  E x a m p l e   1  in  t h a t   t he   m a i n   i n l e t   40  

w h i c h   i s   p r o v i d e d   w i t h   a   m a i n   j e t   43  and  a n  

a c c e l e r a t i o n   j e t   44  in  t he   t h r o a t   t h e r e o f ,   i s  

s u p p l e m e n t e d   o n l y   by  a  s e c o n d a r y   i n l e t  4 1   and  a  

t e r t i a r y   i n l e t   42.   The  i n n e r   s u r f a c e s   of  t h e  

s e c o n d a r y   and  t e r t i a r y   i n l e t s   41  and  42  a r e   f o r m e d  

by  f l a p   f o r m a t i o n s   41a  and  42a  w h i c h   a r e  

r e s p e c t i v e l y   h i n g e d   a t   41b  and  42b  f o r   m o v e m e n t  

b e t w e e n   a  c l o s e d   p o s i t i o n   and  an  o p e n e d   p o s i t i o n   a s  

i n d i c a t e d   in  f i g u r e   9.  The  f l a p s   41a  and  42a  a r e  

b i a s e d   t o w a r d s   t h e i r  c l o s e d   p o s i t i o n s   by  means   of  a  



s u i t a b l e   s p r i n g   b i a s   41c  and  42c  r e s p e c t i v e l y   a n d  

t he   f o r c e   of  t he   s p r i n g   b i a s   42c   w i l l   be  g r e a t e r  

t h a n   t h a t   of  41c  so  t h a t   the   s e c o n d a r y   i n l e t   41  

w i l l   open   b e f o r e   the   t e r t i a r y   i n l e t   42  as  p r e s s u r e  

d e c r e a s e s   in  the   c h a m b e r   10  w i t h   r i s i n g   e n g i n e  

s p e e d .   I f   d e s i r a b l e ,   t he   c l o s u r e s   29  f o r   t h e  

s u p p l e m e n t a r y   i n l e t s   27,  F i g u r e   7,  c o u l d   b e  

e m p l o y e d   i n s t e a d   of  t he   f l a p s   41a  and  4 2 a .   C l e a r l y  

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

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

. c h a m b e r   10  s u c h   as  shown  in  F i g u r e s  1 4 ,   2 0 ,  2 5  

e t c .   I t   w i l l   be  n o t e d   t h a t   t h e  s e c o n d a r y   i n l e t   4 1  

is   p r o v i d e d   w i t h   a  main   j e t   41d  w h i c h   w i l l   f e e d  

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

41  o n c e   t h i s   is  o p e n .   I t   is   b e l i e v e d   t h a t   no  j e t  

w i l l   be  r e q u i r e d   in  t h e   t e r t i a r y   i n l e t  4 2   b u t   a  

s m a l l   j e t   c o u l d   be  p r o v i d e d   if   n e c e s s a r y .   I t   w i l l  

be  a p p r e c i a t e d   t h a t   t he   s e c o n d a r y   and  t e r t i a r y  

i n l e t s   41  and  42  w i l l   s e r v e   to  m a i n t a i n   a i r  

v e l o c i t y   t h r o u g h   the   i n l e t s   b e l o w   t h e   d e s i r e d  

maximum  and  a  c o n s t a n t   f u e l / a i r   r a t i o   w i l l   t h u s   b e  

m a i n t a i n e d .  



As  in  t he   f i r s t   c a r b u r e t t o r   d e s c r i b e d   a b o v e ,   a  

n e e d l e   and  s e a t   v a l v e   20  w i l l   be  p r o v i d e d   to  c l o s e  

o f f   f u e l   s u p p l y   to  t he   a c c e l e r a t i o n   j e t   u n d e r  

n o r m a l   c o n d i t i o n s ,   t h e   n e e d l e   and  s e a t   v a l v e   20  

b e i n g   h e l d   in  the   c l o s e d   p o s i t i o n   by  means   of  a  

l e v e r   21b .   As  in  t h e   p r e v i o u s   a r r a n g e m e n t   a  s t o p  

21a  on  the   l i n k a g e  2 1   f o r   the   o p e r a t i n g   v a l v e   15  

w i l l   c o n t a c t   t he   l e v e r   21b  w h e n .  t h e   v a l v e   moves  t o  

i t s   s u b s t a n t i a l l y   f u l l y   o p e n e d   p o s i t i o n .   C o n t r o l  

of  t h e   a c c e l e r a t i o n   j e t   44  is  t h u s   e f f e c t e d   b y  

m e a n s   of  t he   l i n k a g e   21  as  in  t he   p r e v i o u s  c a s e .  

In  t h e   p r e s e n t   e x a m p l e ,   h o w e v e r ,   an  a d d i t i o n a l  

n e e d l e   v a l v e   45  w h i c h   is  c o n t r o l l e d   by  means   of  a  

s o l e n o i d   45a  is  p r o v i d e d   to  c l o s e   o f f   f u e l   s u p p l y  

to  t h e   a c c e l e r a t i o n   j e t   44  a t   h i g h   e n g i n e  

r e v o l u t i o n .   I t   is  e n v i s a g e d   t h a t   a  s i g n a l   f rom  a n  

e n g i n e   s p e e d   i n d i c a t o r   w i l l   be  u t i l i z e d   to  o p e r a t e  

t h e   s o l e n o i d   4 5 a .  

Wi th   r e f e r e n c e   to  F i g u r e   11  a  s o l e n o i d   o p e r a t e d  

n e e d l e   v a l v e   46  w i t h   t h e   s o l e n o i d   b e i n g   shown  a t  

4 6 a ,   is   a l s o   p r o v i d e d   in  t he   f u e l   s u p p l y   to  a n  

i d l i n g   j e t   47.   As  w i t h   t he   p r e v i o u s   c a r b u r e t t o r ,   a  

f u e l   i n l e t   25  f o r   i d l i n g   p u r p o s e s   is   p r o v i d e d  



d o w n s t r e a m   f rom  t h e  v a l v e   15 .   F u e l   is   a g a i n   d r a w n  

o v e r   a  s y p h o n   hump  31  w i t h   a  s u i t a b l e   a i r   b l e e d - i n  

48  b e i n g   p r o v i d e d   and  in  t h i s   i n s t a n c e   the   i d l i n g  

j e t   47  is   p r o v i d e d   d o w n s t r e a m   f rom  t he   s y p h o n   hump 

31  and  f rom  the   s o l e n o i d   o p e r a t e d   n e e d l e   v a l v e   4 6 .  

As  w i t h   t he   s o l e n o i d   45a ,   a  s i g n a l   f r o m   an  e n g i n e  

s p e e d   i n d i c a t o r   c o u l d   be  u t i l i z e d   t o .  o p e r a t e   t h e  

s o l e n o i d   46a  and  i t   is   e n v i s a g e d   t h a t   t h e  

a r r a n g e m e n t   w i l l   be  s u c h   t h a t   the   n e e d l e   v a l v e   46  

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

e n g i n e   s p e e d   r i s e s   a b o v e   i d l i n g   s p e e d .   W i t h  s u c h  

an  a r r a n g e m e n t ,   when  the   b u t t e r f l y - t y p e   v a l v e   15  i s  

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

d r a w n   t h r o u g h   t he   i n l e t   2 5 .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   t he   f e a t u r e s   of  the   t w o  

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

i n t e r c h a n g e a b l e .   W h e r e a s   v a r i o u s   n e e d l e   v a l v e s  

have   b e e n   d e s c r i b e d   a b o v e ,   r o t a r y -   or   b a l l - t y p e  



v a l v e s   c o u l d   be  e m p l o y e d  i n s t e a d ,   a l t h o u g h   n e e d l e  

v a l v e s   a r e   p r e f e r r e d   f rom  a  c o n t r o l   p o i n t   of  v i e w .  

L i k e w i s e   t he   c l o s u r e   p l a t e s   29 ,   f i g u r e   2,  or  t h e  

f l a p   f o r m a t i o n s ,   f i g u r e   9,  as  t he   c a s e   may  be  w h i c h  

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

the   c a r b u r e t t o r s ,   c o u l d   be  p o s i t i v e l y   o p e r a t e d   b y  

means   of  v a c u u m   o p e r a b l e   d e v i c e s .  

E x a m p l e   3 

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

a i r s t r e a m   p a s s i n g   t h r o u g h   the   i n l e t   26  i s   shown  i n  

F i g u r e s   12  to  18  w h e r e i n   m e a n s   f o r   v a r y i n g   t h e  

t h r o a t   of  t h e   i n l e t  2 6   is   p r o v i d e d ,   s u c h   m e a n s  

c o m p r i s i n g   a  c l o s u r e   member   312  w h i c h   is   b i a s e d   t o  

a  p o s i t i o n   w h e r e i n   i t   c l o s e s   the   i n l e t   26  and  w h i c h  

is  a d a p t e d   to  o p e n   p r o g r e s s i v e l y   in  p r o p o r t i o n   t o  

a i r   f l o w   t h r o u g h   the   i n l e t   26 .   In  t he   a r r a n g e m e n t  

in  F i g u r e   12  and  F i g u r e   13  t h e   c l o s u r e   member   3 1 2  

is   in  the   n a t u r e   of   a  w e i g h t e d   f l a p   e l e m e n t  

p i v o t a l l y   m o u n t e d   a t   i t s   one  end  a t   312a  f o r  

m o v e m e n t   a b o u t   a  h o r i z o n t a l   a x i s .  



A  f u e l   i n l e t   3 1 5  i s   d i s p o s e d   s l i g h t l y   d o w n s t r e a m  

f rom  t he   f r e e   e n d  o f   the   f l a p   312  in  i t s   c l o s e d  

p o s i t i o n ,   as  i l l u s t r a t e d . .   A  s e c o n d   s u p p l e m e n t a r y  

f u e l   i n l e t   16  i s  p r o v i d e d   u p s t r e a m   f rom  the  f i r s t  

i n l e t   15  and  i t   is  e n v i s a g e d   t h a t   f u r t h e r  

a d d i t i o n a l   f u e l   i n l e t s   318  and  319  may  be  p r o v i d e d  

in  u p s t r e a m   l o c a t i o n s .   F u r t h e r   a d d i t i o n a l   f u e l  

i n l e t s   c o u l d   be  p r o v i d e d   i f   r e q u i r e d .  

In  t h e   a r r a n g e m e n t   in  . F i g u r e   12  t h e   f l a p   312  i s  

b i a s e d   t o w a r d s   i t s   c l o s e d   p o s i t i o n   by  means   o f  

g r a v i t y .   An  a l t e r n a t i v e   a r r a n g e m e n t ,   is   shown  i n  

F i g u r e   16  w h e r e i n   t he   f l a p   312  is  of   r e l a t i v e l y  

l i g h t   c o n s t r u c t i o n   w i t h   a  low  mass   and  is  b i a s e d  

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

c o m p r e s s i o n   s p r i n g   340  of   the   t y p e   w h i c h   p r o v i d e s   a  

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

c o m p r e s s i o n .   In  b o t h   F i g u r e   12  and  F i g u r e   16 

t h e r e f o r e   a  c o n s t a n t   b i a s i n g   f o r c e   a c t s   on  t h e  

f l a p   12,   and  i f   d i f f e r e n t   c h a r a c t e r i s t i c s   a r e  

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

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



p r o p o r t i o n   to  c o m p r e s s i o n ,   c o u l d   be  u t i l i z e d .  

In  use   f u e l   i s   i n d u c e d   i n t o   t he   c h a m b e r   10  a s  

f o l l o w s  :  

When  t he   t h r o t t l e   1 5  ,   F i g u r e   18,  is   o p e n e d ,   a n d  

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

w i l l   be  d r a w n   f rom  t he   f u e l   i n l e t   3 1 5 .   The  f l a p  

312  w i l l   a l s o   be  o p e n e d ,   as  a  r e s u l t   of  t h e  

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

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

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

t h e   f u e l   i n l e t   3 1 5 .   The  a i r / f u e l   r a t i o   a t   t h i s  

s t a g e   w i l l   be  r e l a t i v e l y   l ow ,   and  as  t he   e n g i n e  

s t a r t s   and  t he   e n g i n e   s p e e d   i n c r e a s e s ,   a i r   f l o w  

w i l l   i n c r e a s e   as  t he   f l a p   312  o p e n s   p r o g r e s s i v e l y ,  

and  the   a i r / f u e l   r a t i o   w i l l   a c c o r d i n g l y   r i s e .   T h e  

p r o p o r t i o n s   of  t h e   f l a p   12  and  f u e l   i n l e t   315  w i l l  

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

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

e n g i n e .  



As  a i r   f l o w   t h r o u g h   the   p a s s a g e   26  i n c r e a s e s   a t  

h i g h e r   e n g i n e   s p e e d s ,   t he   f l a p   312  w i l l   o p e n  

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

f u e l   i n l e t   315  to  r e m a i n   s u b s t a n t i a l l y   c o n s t a n t ,  

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

o v e r   t he   f u e l   i n l e t   315  to  r e m a i n   s u b s t a n t i a l l y  

c o n s t a n t .   A c c o r d i n g l y ,   as  e n g i n e   s p e e d   i n c r e a s e s  

a b o v e   i d l i n g   s p e e d ,   t he   a i r / f u e l   r a t i o   w i l l   r i s e  

s h a r p l y   and  the   m i x t u r e   become  e x c e s s i v e l y   " l e a n " .  

In  o r d e r   to   p r o v i d e   more  f u e l   to  the   a i r s t r e a m   a t  

t h i s   s t a g e ,   i t   is  e n v i s a g e d   t h a t   t h e   s e c o n d  

u p s t r e a m   i n l e t   316  w i l l   be  b r o u g h t   i n t o   o p e r a t i o n  

as  t he   a i r   v e l o c i t y   t h e r e o v e r   b e c o m e s   s u f f i c i e n t l y  

h i g h .   I t   w i l l   be  a p p r e c i a t e d   t h a t   t h e r e   is   a  

c o n v e r g e n c e   and  a c c o r d i n g l y   an  i n c r e a s e   in  t h e  

v e l o c i t y   in  t he   a i r s t r e a m   in  the   r e g i o n   of  the   f l a p  

312  and  the   c l o s e r   the   i n l e t   316  i s   to  the   i n l e t  

315 ,   t he   s o o n e r   i t   w i l l   be  b r o u g h t   i n t o   o p e r a t i o n .  

I t   is  e n v i s a g e d   t h a t   a  p l u r a l i t y   of  s u p p l e m e n t a r y  

f u e l   i n l e t s   318  and  319  may  be  p r o v i d e d '  a n d   t h e s e  

may  be  s p a c e d   p r o g r e s s i v e l y   f rom  t he   p r i m a r y   f u e l  

i n l e t   3 1 5 .   Once  t he   f l a p   312  is   in  i t s   f u l l y  

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

t h r o u g h   t h e   p a s s a g e   26  w i l l   i n c r e a s e   as  e n g i n e  

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



d i f f e r e n t i a l   o v e r   t he   p r i m a r y   f u e l   i n l e t   315  a s  

w e l l   as  the   s u p p l e m e n t a r y   f u e l   i n l e t s   318  and  3 1 9  

w i l l   i n c r e a s e   w i t h   an  i n c r e a s e   in  a i r   v e l o c i t y .  

The  a i r / f u e l   r a t i o   a t   t h i s   s t a g e  w i l l   t h e r e f o r e  

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

p r o g r e s s i v e   d e c r e a s e   in  the   d e n s i t y   of  t he   a i r  w i l l  

r e s u l t   in  a  g r a d u a l   d e c r e a s e   in  t h e   a i r / f u e l  

r a t i o .  

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

F i g u r e   22  w h e r e   t he   c u r v e  a t   380  i n d i c a t e s   s t a r t i n g  

c o n d i t i o n s ,   3 8 2  i d l i n g   c o n d i t i o n s ,   383  c o n d i t i o n s  

w i t h   the   t h r o t t l e   p a r t i a l l y   o p e n ,   384  to  3 8 5  

c o n d i t i o n s   w h e r e i n   the   f l a p   312  i s   p a r t i a l l y   o p e n e d  

w i t h   t h e   t h r o t t l e   f u l l y   o p e n ,   and  f r o m   387  o n w a r d s  

c o n d i t i o n s   w h e r e i n   t he   f l a p   312  i s   f u l l y   o p e n e d .  

As  a  r e s u l t   of  s u p p l e m e n t a r y   f u e l   i n l e t s   b e i n g  

b r o u g h t   i n t o   o p e r a t i o n   t he   c u r v e   386  c o u l d   r e m a i n  

s u b s t a n t i a l l y   c o n s t a n t   as  i l l u s t r a t e d   b e t w e e n  

i d l i n g   s p e e d   a t   3 8 2 ,   to  a b o u t   2000  RPM. 

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



u n t i l   t he   f l a p   312  i s   in  a  f u l l y   o p e n e d   p o s i t i o n   a t  

3 8 5 .  

The  b r o k e n   c u r v e   i n d i c a t e d   a t   381  shows   a n  

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

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

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

r a t i o   b e i n g   i n d i c a t e d   as  e a c h   i n l e t   comes   i n t o  

o p e r a t i o n .   I t   w i l l   be  a p p r e c i a t e d   t h a t   b y  

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

v a r y i n g   t he   p r o p o r t i o n s   of  t he   f l a p   312  and  p r i m a r y  

f u e l   i n l e t   26,   t he   c h a r a c t e r i s t i c s   of  t he   c u r v e  

shown  in  F i g u r e   22  c o u l d   be  a l t e r e d   a s  d e s i r e d   s o  

t h a t   a  c u r v e   w h i c h   a p p r o a c h e d   an  i d e a l   one  shown  b y  

f u l l   l i n e   386  c o u l d   be  o b t a i n e d .  

F i g u r e   21  i l l u s t r a t e s   t he   a i r   v e l o c i t i e s   b e l o w   t h e  

f r e e   end  of  t he   f l a p   312  a t   v a r i o u s   o p e n i n g s .   I t  

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

is  shown  a t   45°  and  by  v a r y i n g   the   a n g l e   a t   w h i c h  

f l a p   312  is   c l o s e d   d i f f e r e n t   c h a r a c t e r i s t i c s   c a n  

a g a i n   be  o b t a i n e d .   Once  t h e  f l a p   312  is  f u l l y  

o p e n e d   the   v e l o c i t y   t h r o u g h   the   p a s s a g e   26  w i l l  



i n c r e a s e   in  a c c o r d a n c e   w i t h   mass  f l o w ,   and  t h e  

v e l o c i t y   w i l l   d e p e n d   upon  the   c o n s t r i c t i o n   p r o v i d e d  

by  the   l e a d i n g   end  of  t he   f l a p   3 1 2 .   An  a d d i t i o n a l  

c o n s t r i c t i o n   [ n o t   shown]  c o u l d   a l s o   be  p r o v i d e d   i n  

o r d e r   to  o b t a i n   the   r e q u i r e d   v e l o c i t y .  

Wi th   r e f e r e n c e   to  F i g u r e s   17  and  18  a  s u p p l e m e n t a r y  

a i r   i n l e t   is  a g a i n   p r o v i d e d   a t   337  w h i c h   is  a d a p t e d  

to  o p e n   when  t h e   d e p r e s s i o n   i n s i d e   t he   c h a m b e r  

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

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

26  d o e s   no t   e x c e e d   a  d e s i r e d   v a l u e .   A  c l o s u r e . 3 3 6 ,  

F i g u r e   14,   F i g u r e   15,   may  be  in  t he   n a t u r e   of  a  

s p r i n g   l o a d e d   f l a p   w i t h   a  f u e l   i n l e t   335  b e i n g  

p r o v i d e d   u p s t r e a m   t h e r e f r o m .   I t   w i l l   b e  

a p p r e c i a t e d   t h a t   the   a c t i o n   of  t he   s p r i n g   l o a d e d  

f l a p   336  is  d i f f e r e n t   f rom  t h a t   of  t he   f l a p   312  o f  

t h e   ma in   i n l e t   in  t he   s e n s e   t h a t   t h e   a i r / f u e l  

m i x t u r e   p r o v i d e d   by  t he   a d d i t i o n a l   i n l e t   337  w i l l  

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

f l a p   336  r e a c h e s  i t s   f u l l y   o p e n e d   p o s i t i o n .   T h u s ,  

t h e   p r e s s u r e   d i f f e r e n t i a l   o v e r   t he   i n l e t   335  w i l l  

be  s u b s t a n t i a l l y   p r o p o r t i o n a l   to  a i r   f l o w   a s  

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

3 3 6 .  



As  in  t he   p r e v i o u s   e x a m p l e s ,   more  t h a n   o n e  

s u p p l e m e n t a r y   i n l e t   337  c o u l d   of  c o u r s e   b e  

p r o v i d e d . .   In  F i g u r e   17  and  F i g u r e   18  t h e   c l o s u r e  

336  is  a d a p t e d   to  move  v e r t i c a l l y   to  o p e n   the   i n l e t  

337  and  a  v a r i a t i o n   of  t h i s   a r r a n g e m e n t   is  shown  i n  

F i g u r e   19  and  F i g u r e   20.   In  t h e   l a t t e r ,   a  

s u p p l e m e n t a r y   i n l e t   is  shown  a t   341  w i t h   a  

r e s i l i e n t   c l o s u r e   t h e r e f o r   and  a  f u e l   i n l e t   s h o w n  

a t   340  and  339  r e s p e c t i v e l y ,   t he   c l o s u r e   b e i n g  

a d a p t e d   to  move  in  a  h o r i z o n t a l .   p l a n e   as  shown  i n  

F i g u r e s   1  to  9  and  25.   In  F i g u r e   20  a  s i m i l a r  

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

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

3 4 2 .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   t he   s i m p l i c i t y   of  t h e  

c a r b u r e t t o r   d e s c r i b e d   in  E x a m p l e   3  w i l l   c a r r y  

t r e m e n d o u s   c o s t   s a v i n g s   and  i t   has   f u r t h e r   b e e n  

f o u n d   t h a t   t he   c a r b u r e t t o r   is  h i g h l y   e f f i c i e n t .  

When  a c c e l e r a t i n g   s u d d e n l y  a t   any  s p e e d   no  " f l a t  

s p o t s "   or  r e d u c t i o n   in  p o w e r   is  e x p e r i e n c e d .   T h i s  

is   due  p a r t l y   to  a  c e r t a i n   r e s e r v e   o f   v a p o r i s e d  

f u e l   in  t he   c h a m b e r   1 0  a n d   p a r t l y   to  a  t e m p o r a r y  



e n r i c h m e n t   of  t he   m i x t u r e   c a u s e d   by  the   i n e r t i a   o f  

t he   f l a p   3.12.  The  w e i g h t e d   f l a p   312  c a u s e s   a n  

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

d u r i n g   a c c e l e r a t i o n   as  a  r e s u l t   of  i t s   i n e r t i a   a n d  

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

i n c r e a s e   in  a i r   m a s s .   A  f u r t h e r   a d v a n t a g e o u s  

e f f e c t   e x p e r i e n c e d   w i t h   the   c a r b u r e t t o r s   d e s c r i b e d  

in  a l l   t h r e e   e x a m p l e s   a b o v e   is   t h a t   t he   l a t e n t   h e a t  

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

f u e l   r e s u l t s   in  a  s u b s t a n t i a l   t e m p e r a t u r e   d r o p   i n  

t h e   c h a m b e r   10  w h i c h   in  t u r n   i n c r e a s e s   t he   d e n s i t y  

and  mass   of  t h e   w o r k i n g   f l u i d   and  a c c o r d i n g l y   t h e  

v o l u m e t r i c   e f f i c i e n c y   of  t he   e n g i n e .   T h i s   e f f e c t  

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

t he   m a n i f o l d   is  o f t e n   h e a t e d   by  e x h a u s t   g a s e s   t o  

a s s i s t   in  v a p o r i s a t i o n .  

C l e a r l y   f u r t h e r   v a r i a t i o n s   of  t he   i n v e n t i o n   e x i s t  

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

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

c l a i m s .   For  e x a m p l e ,   t he   d r a w i n g s   a l l   show  t h e  

o u t l e t   14  as  b e i n g   d i s p o s e d   c e n t r a l l y   in  t h e  

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

r e l a t i v e   to  t he   c e n t r e   of  t h e   c h a m b e r   w i t h o u t  

d e t r i m e n t a l   e f f e c t .   In  p a r t i c u l a r ,   t he   o u t l e t  

c o u l d   be  moved  i n t o   c l o s e r   p r o x i m i t y  t o   the   i n l e t  

26 ,   w h e r e   no  s u p p l e m e n t a r y   i n l e t s   a r e   p r o v i d e d .  



1.  A  c a r b u r e t t o r   a d a p t e d   to  p r o v i d e   an  a i r / f u e l  

m i x t u r e   f o r   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  

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

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

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

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

to  t he   o u t l e t ,   and  means   in  t he   zone  of  t h e  

i n l e t   f o r   c a u s i n g   l i q u i d   a n d / o r   g a s e o u s   f u e l  

to  be  e n t r a i n e d   in  an  a i r s t r e a m   p a s s i n g  

t h r o u g h   the   i n l e t .  

2.  The  c a r b u r e t t o r   a c c o r d i n g   to  C l a i m   1  w h e r e i n  

the   means   f o r   c a u s i n g   l i q u i d   a n d / o r   g a s e o u s  

f u e l   to  be  e n t r a i n e d   in  t h e   a i r s t r e a m  

c o m p r i s e s   a  f o r m a t i o n   a d a p t e d   to  form  a  z o n e  

of  r e d u c e d   p r e s s u r e   r e l a t i v e   to  a m b i e n t  

p r e s s u r e   in  an  a i r s t r e a m   p a s s i n g   t h r o u g h   t h e  

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

zone   so  t h a t   f u e l   in  i n d u c e d   f rom  the   i n l e t .  



3.  A  c a r b u r e t t o r   a c c o r d i n g   to  c l a i m   1  or  c l a i m   2 ,  

w h e r e i n   t he   m i x i n g   c h a m b e r   i s   of  s u b s t a n t i a l l y   c i r c u l a r  

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

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

4.  A  c a r b u r e t t o r   a c c o r d i n g   to  a n y  o n e   of   c l a i m s  

1  to  3  w h e r e i n   t h e   s t r u c t u r e   t h e r e o f   c o m p r i s e s   an  u p p e r  

and  l o w e r   p l a t e   e l e m e n t   s p a c e d   f r o m   one  a n o t h e r   by  a  

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

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

a p e r t u r e   in   one  of  t h e   p l a t e   e l e m e n t s .  

5.  The  c a r b u r e t t o r   a c c o r d i n g   to  a n y  o n e   of  c l a i m s  

1  to  4,  w h e r e i n   t he   means   f o r   i n t r o d u c i n g   f u e l   i n t o   a n  

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

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

p a s s a g e   t h e r e t h r o u g h ,   and  a  c l o s u r e   member   w i t h i n   t h e  

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

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

a d a p t e d   to  move  p r o g r e s s i v e l y   to  open   t he   p a s s a g e   i n  

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



6.  The  c a r b u r e t t o r   a c c o r d i n g   to  c l a i m   5,  w h e r e i n   a  

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

d i s p o s e d   in   t he   zone   of  t h e   c l o s u r e   m e m b e r .  

7.  The  c a r b u r e t t o r   a c c o r d i n g   to  c l a i m   6,  w h e r e i n  

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

f r o m   t he   c l o s u r e   in   i t s   c l o s e d   p o s i t i o n .  

8.  The  c a r b u r e t t o r   a c c o r d i n g   to  a n y  o n e   of  c l a i m s  

5  to  7,  w h e r e i n   t he   c l o s u r e   member   i s   in   t he   n a t u r e   o f  

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

p r o g r e s s i v e l y   to  open   t he   p a s s a g e .  

9.  The  c a r b u r e t t o r   a c c o r d i n g   to  c l a i m   8,  w h e r e i n  

t he   f u e l   i n l e t   is   d i s p o s e d   in   s u b s t a n t i a l   a l i g n m e n t   w i t h  

t h e   f r e e   end  of  t h e   f l a p   e l e m e n t   r e m o t e   f rom  i t s   p i v o t  

so  t h a t   d u r i n g   m i n i m a l   a i r   d e m a n d ,   f o r   e x a m p l e   d u r i n g  

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

w i l l   be  d i r e c t e d   o v e r   t h e   f u e l   i n l e t   f o r   p u r p o s e s   o f  

v a p o r i s i n g   f u e l   i s s u i n g   t h e r e f r o m ,   and  as  a i r   f l o w   is   i n -  

c r e a s e d   t h e   f l a p   e l e m e n t   w i l l   open   g r o g r e s s i v e l y   so  t h a t  

t he   p r e s s u r e   d i f f e r e n t i a l   o v e r   t h e   f u e l   i n l e t   w i l l   r e m a i n  

s u b s t a n t i a l l y   c o n s t a n t ,   and  so  t h a t   once   t h e   c l o s u r e   i s  

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

i n l e t   w i l l   i n c r e a s e .  



10.  The  c a r b u r e t t o r   a c c o r d i n g   to  a n y  o n e   of  c l a i m s  

6  to  9,  w h e r e i n   one  o r  m o r e   a d d i t i o n a l   s u p p l e m e n t a r y   f u e l  

i n l e t s   a r e   p r o v i d e d   in   p o s i t i o n s   u p s t r e a m   f r o m   t he   p r i m a r y  

f u e l   i n l e t   so  t h a t   a  p r e s s u r e   d i f f e r e n t i a l   i s   e f f e c t e d  

a c r o s s   s u c h   a d d i t i o n a l   f u e l   i n l e t s   once   t h e   c l o s u r e   h a s  

b e e n   o p e n e d   a t   l e a s t   p a r t i a l l y .  

11.  The  c a r b u r e t t o r   a c c o r d i n g   to  c l a i m   10,  w h e r e i n  

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

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

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

a i r   f l o w   r e a c h e s   a  s u f f i c i e n t   v e l o c i t y .  

12.  The  c a r b u r e t t o r   a c c o r d i n g   to  a n y  o n e   of   c l a i m s  

1  to  11,  w h e r e i n   means   i s   p r o v i d e d   f o r   p r o g r e s s i v e l y  

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

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

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

i n l e t   can   be  h e l d   s u b s t a n t i a l l y   c o n s t a n t ,   s u c h   means   c o m -  

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

a r e   a d a p t e d   to  open   s u c c e s s i v e l y   in   a c c o r d a n c e   w i t h   f l o w  

t h e r e t h r o u g h .  



13.  A  m e t h o d   of  p r o v i d i n g   an  a i r / f u e l   m i x t u r e  

f o r   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   c o m p r i s i n g   t h e   s t e p s  

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

p e r i p h e r a l   a i r   i n l e t   to  t h e   c h a m b e r ,   an  i n l e t   f o r   f u e l  

in   t he   zone   of  t h e   a i r   i n l e t ,   and  a  s u b s t a n t i a l l y   c e n t r a l  

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

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

p r e s s u r e   r e l a t i v e   to  a m b i e n t   to  d e v e l o p   in   t he   zone   o f  

t h e   f u e l  i n l e t s   so  t h a t   f u e l   i s   e m i t t e d   f r o m   the   f u e l  

i n l e t   and  e n t r a i n e d   in   t he   a i r ,   and  d u c t i n g   a i r / f u e l  

m i x t u r e   a l o n g   a  v o r t i c a l   p a t h   a b o u t   t he   o u t l e t   en  r o u t e  

t h e r e t o .  

14.  The  m e t h o d   a c c o r d i n g   to  c l a i m   13  i n c l u d i n g   t h e  

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

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

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

p r o g r e s s i v e l y   to  open   t he   i n l e t   in   p r o p o r t i o n   to  a i r   f l o w  

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

of  d r a w i n g   an  a i r / f u e l   m i x t u r e   i n t o   t he   c h a m b e r   by  m e a n s  

of  s u c t i o n   w i t h   t h e   i n l e t   s u b s t a n t i a l l y   c l o s e d   by  t h e  

c l o s u r e   member   so  t h a t   a  m i x t u r e   of  r e l a t i v e l y   l o w  

a i r / f u e l   r a t i o   is  p r o v i d e d .  
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