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@  An  improved  carburettor. 

A  floatless  carburettor  comprising  in  combination  a 
fuel  inlet  (F1),  two  separate  fuel  outlets  (F2,  F3)  to  an  air 
passage  (13C)  adapted  to  admit  air  from  the  atmosphere 
(A1,  A2)  and  discharge  it  to  an  engine,  a  throttle  control 
means  (12C)  by  which  the  area  of  said  air  passage  is 
progressively  opened  and  closed  (13A,  13B)  to  vary  said 
area  and  an  adjustable  self-regulating  pressure  means 
(15)  via  which  fuel  is  fed  from  the  said  fuel  inlet  (F1)  to 
the  carburettor. 



T h i s   i n v e n t i o n   r e l a t e s   to  an  i m p r o v e d  

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

I t   i s   w e l l   known  t h a t   a  s p a r k   i g n i t i o n  

e n g i n e   r e q u i r e s   a  p r a c t i c a l l y   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   to   t h e   c y l i n d e r   of  t h e   e n g i n e   w i t n  

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

to   w i t h i n   n a r r o w   l i m i t s .  T h e   t h e o r e t i c a l l y   c o r r e c t  

r a t i o   of   a i r   to   p e t r o l   i s   a b o u t   1 5  :   1  b u t   i t   i s   n o t  

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

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

t h e   e n g i n e   w i l l   g i v e   max imum  p o w e r   on  r i c n   m i x t u r e s  

of   a i r   to   p e t r o l   o f   a b o u t   10  to   1  to  a b o u t   13  to  1 

and   e c o n o m i c   r u n n i n g   on  l e a n   m i x t u r e s   of  a i r   t o  

p e t r o l   of   14  to   1  to   1b  to   1  f o r   c o m p l e t e   b u r n i n g  

of   t h e   f u e l .   U n d e r   d i f f i c u l t   e n g i n e   s t a r t i n g  

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

to  t h e   p o o r   e v a p o r a t i o n   of  t h e   f u e l .  

T h e s e   r e q u i r e m e n t s   a r e   n o t   g e n e r a l l y  

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

to   t h e   e n g i n e   i n l e t   m a n i f o l d   s i m u l t a n e o u s l y   t o  



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

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

v e n t u r i   and   one  o r   more   f u e l   j e t s   f e d   f r o m   a  

f l o a t   c h a m b e r .   A  b u t t e r f l y   t h r o t t l e   v a l v e   i s  

g e n e r a l l y   u s e d   t o   c o n t r o l   t h e   a m o u n t   of   t h e  

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

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

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

i n c r e a s e s   and   t h e   p r e s s u r e   a t   t h e   v e n t u r i   i s  

r e d u c e d   i n   p r o p o r t i o n   to   t h e   a i r   f l o w .   M e a n w h i l e  

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

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

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

j e t   i n t o   t h e   a i r   s t r e a m   w h e r e   i t   i s   a t o m i z e d   b y  

t h e   h i g h   v e l o c i t y   a i r .   Once  t h e   v e n t u r i   a n d  

f u e l   j e t   s i z e s   h a v e   b e e n   s e l e c t e d ,   t h e   a m o u n t   o f  

f u e l   d r a w n   f r o m   t h e   j e t   d e p e n d s   on  t h e   p r e s s u r e  

d r o p   p r o d u c e d   by  t h e   v e n t u r i .  

S i n c e   t h e   f u e l   m e t e r e d   d e p e n d s   on  t h e  

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

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

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



and  t e m p e r a t u r e   to  some  e x t e n t .   The  s i m p l e  

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

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

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

c o n d i t i o n s   in   an  e n g i n e   b u t   w i t h o u t   s u c c e s s ;  

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

in  a u t o m o b i l e s   and  m o t o r   c y c l e s   has   a  n u m b e r  

of  d i s a d v a n t a g e s .   I t   r e m a i n s   an  u n s a t i s f a c t o r y  

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

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

i n t e r m e d i a t e   and  f a s t   r u n n i n g   c o n d i t i o n s   of  an  e n g i n e  

to  w h i c h   i t   i s   f i t t e d .   C o n s e q u e n t l y ,   f u e l   i s  

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

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

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

c a u s e s   s e r i o u s   a t m o s p h e r i c   p o l l u t i o n .  

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

c a r b u r e t t o r   can   be  p r o d u c e d   to  o v e r c o m e   or  a t  

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

A c c o r d i n g   to  t he   p r e s e n t   i n v e n t i o n   we 

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

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

to  an  a i r   p a s s a g e   a d a p t e d   to  a d m i t   a i r   f rom  t h e  



a t m o s p h e r e   and  d i s c h a r g e   i t   to  an  e n g i n e ,   a  

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

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

v a r y   s a i d   a r e a   and  an  a d j u s t a b l e   s e l f - r e g u l a t i n g  

p r e s s u r e   means   v i a   w h i c h   f u e l   i s   f e d   f rom  t h e   s a i d  

f u e l   i n l e t   to  t h e   c a r b u r e t t o r .  

The  i n v e n t i o n   w i l l   be  more   f u l l y  

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

f l o a t l e s s   c a r b u r e t t o r   g i v e r   by  way  of  e x a m p l e   o n l y  

in  r e l a t i o n   to  the   F i g u r e s   of  t he   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   a  s e c t i o n a l   e l e v a t i o n   on  t h e  

s e c t i o n   s t a t i o n   I  I   of  F i g u r e   2 .  

F i g u r e   1A  i s   a  s e c t i o n a l   v i e w   of  a  s e l f  

r e g u l a t i n g   f u e l   i n l e t   p r e s s u r e   means   to  a  l a r g e r  

s c a l e   t h a n   t h a t   of  F i g u r e   on  t he   s e c t i o n   s t a t i o n  

I , ,   IA  of  F i g u r e   1 .  

F i g u r e   2  i s   a  s e c t i o n a l   p l a n   on  t h e  

s e c t i o n   s t a t i o n   I I   I I   of  F i g u r e s   1  and  3 .  

F i g u r e   3  i s   a  s i d e   e l e v a t i o n   in   t h e  

d i r e c t i o n   of  a r r o w   I I I   of  F i g u r e   1,  a n d  

F i g u r e   4  is   a  d e t a i l   to  a  l a r g e r   s c a l e   o f  

t h e   o p e r a t i o n a l   c h a r a c t e r   of  t h e   cam  and   i t s  

a s s o c i a t e d   p a r t s   r e f e r r e d   to  by  a r r o w   IV  of  F i g u r e   3 .  

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

c a r b u r e t t o r   i s   s e e n   to  c o m p r i s e   a  body   1 0  



h a v i n g   an  i n t e g r a l   e x t e n s i o n   10A  s c r e w e d   a t  

11E  to  a  f l a n g e   b o d y   11D  h a v i n g   a  f l a n g e   11  

p r o v i d e d   w i t h   b o l t   f i x i n g   h o l e s   11A,  1 1 B  

( F i g u r e   3)  and   s c r e w e d   to  t h e   b o d y   a t   1 1 C .  

E n g i n e   m a n i f o l d   a i r   e n t e r s   as  shown   by  a r r o w s  

A1.A2  ( F i g u r e   2)  v i a   p o r t s   12A.  12B.  i n   a n  

a c c e l e r a t o r   s l e e v e   12  t h a t   i s   p r o v i d e d   w i t h  

t h r o t t l e   c o n t r o l   m e a n s   i n   t h e   f o r m   of   an  i n t e g r a l  

l e v e r   arm  12C  n a v i u g   a t   i t s   e x t r e m i t y   a  b o l t  

f i x i n g   h o l e   12D.  The  m a n i f u l d   a i r   p a s s e s   v i a  

t h e   p o r t s   12A,  12B  r e s p e c t i v e l y   to  o p e n i n g   1 3 A ,  

13B  i n   f l a n g e   b o d y   11D  and   d i s c h a r g e s   to   an  e n g i n e  

v i a   p a s s a g e w a y   13C  m a k i n g   a  r i g h t   a n g l e   t u r n   i n   s o  

d o i n g .   C l e a r l y   r o t a t i o n   of   a c c e l e r a t o r   s l e e v e  

12  a b o u t   f l a n g e   b o d y   11D  p r o g r e s s i v e l y   o p e n s   a n d  

c l o s e s   t h e   o p e n i n g s   13A,  1 3 B .  

In  F i g u r e   2  t h e   f l a n g e   b o d y   11D  i s  

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

show  t h e   o p e n i n g s   13A,  13B  w h i c h   a r e   n o t   f u l l y  

o p e n   i n   t h e   p o s i t i o n   shown   i n   s a i d   F i g u r e .  

The  b o d y   10  c o n t a i n s   a  n u m b e r   of  f u e l  

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



( a r r o w   F1)  v i a   p i p e   14  f rom  t h e   f u e l   pump  P  a l o n g  

a  p a s s a g e w a y   14A  to  a  s e l f - r e g u l a t i n g   p r e s s u r e   m e a n s  

shown  g e n e r a l l y   a t   15  ( F i g u r e   1A)  t h a t   c o m p r i s e s   a  

b a l l   15A  t h a t   s e a t s   on  a  s e a t   15B  in   a  s c r e w e d   u n i o n  

15C  and  i s   f o r c e d   a g a i n s t   t h e   f u e l   f l o w ,   shown  b y  

a r r o w   F1,  by  a  h e l i c a l   c o m p r e s s i o n   s p r i n g   15D  a c t i n g  

on  a  c o m p e n s a t o r y   cup  15E  h a v i n g   a  s p i g o t   15G.  A 

s p r i n g   cap  15H  t o g e t h e r   w i t h   c o m p e n s a t o r y   cup  1 5 E  

a c c e p t   t h e   o p p o s e d   ends   of  h e l i c a l   s p r i n g   1 5 D .  

S p r i n g   cap  15H  has   a  r e c e s s   15K  f o r   a  s c r e w   1 5 L  

h a v i n g   a  h e a d   15L1  w h i c h   i s   a  m a i r   a d j u s t m e n t   h e a d  

f o r   v a l v e   15.   S c r e w   15L  p a s s e s   t h r o u g h   a  c o m p l e x  

f u e l   g l a n d   c o m p r i s i n g   a  p l a s t i c s   w a s h e r   15M  a  

p l a s t i c s   p a c k i n g   15N  w h i c h   p a c k i n g   i s   a d j u s t a b l e   t o  

p r e v e n t   f u e l   l e a k a g e   by  v i r t u e   of  c o - a c t i n g   p a r t s  

1 5 p 1 ,   1 5 p 2 ,   1 5 p 3 .   I t   i s   to  be  n o t e d   t h a t   t h e  

c o m p e n s a t o r y   cup  15E  o p e r a t e s   by  t h e   b a c k   p r e s s u r e  

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

of  F i g u r e   1  w h i c h   c e n t r e   l i n e s   d e f i n e   t h e   c e n t r e s  

l i n e s   d e f i n e   t h e   c e n t r e s   of  f u e l   o u t l e t s   F2  and  F3  

of  F i g u r e   1.  F2  i s   t h e   i d l e r   o u t l e t   and  F3  i s   t h e  

o u t l e t   f o r   n o r m a l   r u n n i n g .   A  f u e l   p a s s a g e w a y   1 6  

n o r m a l   to  p a s s a g e w a y   14A  i s   a d j u s t a b l e   by  v i r t u e  

of  a  v a l v e   shown  g e n e r a l l y   a t   17  t h a t   c o m p r i s e s  



e s s e n t i a l l y   a  f r u s t o - c o n i c a l   v a l v e   end   17A  a n d  

s e a t   17B;  t h e   s a i d   end   17A  h a v i n g   t h e r e i n   a  h o l e  

17C  t h a t   e x t e n d s   i n   l i n e   w i t h   p a s s a g e w a y   1 6 .  

The  f r u s t o - c o n i c a l   v a l v e   e n d   17A  has   an  e x t e n s i o n  

17D  p r o v i d e d   w i t h   a  k n u r l e d   end   17E  and   l o c k n u t   1 7 F .  

The  s a i d   end   17A  i s   a b l e   to   be  f o r c e d   a g a i n s t   i t s  

s e a t   17B  by  a  s c r e w e d   member   18  h a v i n g   an  h e x a g o n a l  

end   18A  and  l o c k n u t   18B.   A  f u r t h e r   f u e l   p a s s a g e w a y  

19  n o r m a l   to   14A  i s   p r o v i d e d   w i t h   a  v a l v e   s h o w n  

g e n e r a l l y   a t   24.   V a l v e   24  c o m p r i s e s   a  f r u s t o -  

c o n i c a l   v a l v e   24A  i n   a  f r u s t o - c o n i c a l   v a l v e   s e a t  

24B.  A  h e l i c a l   c o m p r e s s i o n   s p r i n g   24C  c o - o p e r a t e s  

w i t h   v a l v e   24B  t h a t   has   a  c o m p l e x   f o r m   s i n c e   i t s  

s t e m   24E  c o n t a i n s   p a r a l l e l   to   i t s   a x i s   A  a   t a p e r e d  

g r o o v e   24F  p r o v i d i n g   a  V   t h r o a t   p r o g r e s s i v e l y  

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

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

a t   i t s   m o s t   w ide   t o w a r d   t h e   l o w e r   p a r t   1  and  a t  

i t s   m o s t   n a r r o w   t o w a r d   t h e   u p p e r   p a r t   as  shown  i n  

F i g u r e   1.  A  h e x a g o n a l   h e a d e d   s c r e w e d   m e m b e r   2 4 G  

r e t a i n s   t h e   s p r i n g   24C  ana   has   an  o r i f i c e   t h a t  

r e c e i v e s   t h e   s a i d   s t e m   24E.   An  i m p o r t a n t   r e f i n e -  

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



m e a n s   of   a  m e c h a n i c a l   l i n k a g e   t h a t   by  i t s   d i s -  

p o s i t i o n   i n t e r   se  i s   a b l e   to   g i v e   a  s u b s t a n t i a l l y  

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   u n d e r   v a r i o u s  

e n g i n e   r u n n i n g   c o n d i t i o n s .   The  l i n k a g e   c o m p r i s e s  

a  l i f t e r   arm  25  c o - o p e r a t i n g   w i t h   a  s e r r a t e d   n u t  

24H1  and   l o c k n u t   24H2  s c r e w e d   o n t o   a  s c r e w   t h r e a d e d  

p a r t   24K  of  s t e m   24E.   L i f t e r   arm  25  i s  f i x e d  

a t   25A  to   a  r o d   25B  s p r i n g   u r g e d   v i a   h e l i c a l  

c o m p r e s s i o n   s p r i n g   25C  i n   g u i d e  b o x   25D  t h a t  

i s   i n t e g r a l   w i t h   f l a n g e   b o d y   11L.   The  box   2 5 D  

has   a  s c r e w   cap   s p r i n g   s e a t   25E.   T h e  r o d   2 5 B  

r e s t s   u p o n   f l a t   f a c e   2bA  of  a  cam  26  t h a t   i s  

a d j u s t a b l e   i n   i t s   i n c l i n a t i o n   to   a x i s   A  ( F i g u r e   3 )  

as  s h o w n   by  l i n e   Y1Y2  i n   t h e   p l a n e   o f   t h e   f l a t  

f a c e   26A  of  cam  2b .   The  f l a t   f a c e   26A  may  f o r  

c o n v e n i e n c e   be  s e t ,   i n   r e s p e c t   of  end   p o i n t   2 5 F  

( F i g u r e   3)  of  r o d   25B,   to   be  a t   an  a n g l e  @  t o   a  

l i n e   Z25F  n o r m a l   to  l i n e   Y1Y2.  The  a d j u s t a b i l i t y  

and   t h e   s e t t i n g   of  a n g l e   @   of   cam  26A  i s   e f f e c t e d  

by  two  c o - o p e r a t i n g   e c c e n t r i c s   27A,  27B,   t h e s e  

a r e   s h o w n   m o s t   c l e a r l y   i n   F i g u r e   4.  The  d i a m e t e r  

d1  of   e c c e n t r i c   27A  i s   g r e a t e r   t h a n   t h e   d i a m e t e r   d 2  



of  e c c e n t r i c   27B.  The  e c c e n t r i c s   c o - o p e r a t e  

a b o u t   t h e i r   r e s p e c t i v e   p i v o t   p o i n t s   27Ap  2 7 B p  

w i t h   c u r v e d   r e c e s s e s   28A,  28B  i n   t h e   u n d e r s i d e  

of   cam  26 .   The  cam  26  has   a  p a i r   of   s l o t s  

26B,  26C  and  t h e s e   a r e   l o o s e l y   f i t t e d   o v e r   b o l t s  

B1,  B2  ( F i g u r e   3)  t h a t   a r e   c o - i n c i d e n t   w i t h  

c e n t r e s   27Ap  2 7 B p .   E a c h   e c c e n t r i c   27A,  2 7 B  

has   an  e x t e n s i o n   h a v i n g   a  k n u r l e d   end   K1  K2 

t h a t   may  be  l o c k e d   i n   p o s i t i o n   on  i t s   r e s p e c t i v e  

b o l t   B1  B2  by  a  l o c k n u t   L1  L2.  C l e a r l y   s u c h   a  

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

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

e n t   r u n n i n g   c o n d i t i o n s   of  t h e   e n g i n e .  

The  modus   o p e r a n d i   of   t h e   f l o a t l e s s  

c a r b u r e t t o r   shown  i n   F i g u r e s   1,  1A,  2,  3  and   4  i s  

as  f o l l o w s   : -  

F i r s t   we  i d e n t i f y   p a s s a g e w a y   16  c e n t r e  

l i n e   φ B  w i t h   f u e l   o u t l e t   a t   F2  as  t h e   i d l i n g   o r  

s l o w   r u n n i n g   f u e l   o u t l e t ,   and  p a s s a g e w a y   19  c e n t r e  

l i n e  φ A   w i t h   f u e l   o u t l e t   a t   F3  as  t h e   i n t e r m e d i a t e  

and   f a s t   r u n n i n g   f u e l   o u t l e t   or   t h e   n o r m a l   r u n n i n g  

o u t l e t .  



P a s s a g e w a y   16  i s   a d j u s t a b l e   by  v a l v e   1 7 .  

P a s s a g e w a y   19  i s   a d j u s t a b l e   by  v a l v e   24.   F u e l  
s e l f   r e g u l a t i n g   p r e s s u r e  

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

15.   C o n s i d e r   now  t h a t   t h e   c a r b u r e t t o r   i n   u s e  

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

s u p p l y   i s   f i r s t   a d j u s t e d   to  t h e   r e q u i s i t e  

p r e s s u r e  p   f r o m   f u e l   p u m p  P   ( n o t   s h o w n ) .   F u e l  

p a s s e s   to  f u e l   p a s s a g e w a y   16  and   t h e   i d l i n g   o r  

s l o w   r u n n i n g   r e q u i r e m e n t   of  t h e   e n g i n e   a r e   a d j u s t e d  

by   v a l v e   17  and   f u e l   i s s u e s   f r o m   t h e   o u t l e t   a t  

F2 ,   w h i c h   o u t l e t   may  be  f a n   s h a p e d   i f   n e c e s s a r y .  

F u e l   a l s o   p a s s e s   to  f u e l   p a s s a g e w a y   1 9  

and  t h e   i n t e r m e d i a t e   and  f a s t   r u n n i n g   r e q u i r e m e n t s  

of   t h e   e n g i n e   a r e   a d j u s t e d   by  t h e   arm  12C  a t t a c h e d  

to   t h e   a c c e l e r a t o r   w h i c n   a c t u a t e s   o p e n i n g s   13A,  1 3 B  

i n   r e l a t i o n   to  a i r   p o r t s   12A,  12B  and  a c t u a t e s  

r o d   25B  i n   c o - o p e r a t i o n   w i t h   s u r f a c e   26A  to   v a r y  

t h e   p o s i t i o n   of   t a p e r e d   V  g r o o v e   24F  w h i c h   by  i t s  

v e r t i c a l   p o s i t i o n   i n   p a s s a g e w a y   1 9  c o n t r o l   t h e  

V  t h r o a t   o p e n i n g   a t   f u e l   o u t l e t   F3  w h i c h   i s   m o s t  

c l e a r l y   shown   a t   F3  in   F i g u r e   2 .  

When  now  t h e   o p e r a t o r   r e q u i r e s   t h e   e n g i n e  

to  d e v e l o p   more   p o w e r   t h e   a c c e l e r a t o r   l e v e r   arm  1 2 C  



i s   m o v e d   i n   r o t a t i o n   ( a r r o w   R1)  a b o u t   f l a n g e  

b o d y   11D  and  p o r t s   12A,  12B  come  more   i n t o  

a l i g n m e n t   w i t h   o p e n i n g s   13A,  13B  g i v i n g   a  

g r e a t e r   f l o w   of  a i r   to   t h e   e n g i n e   m a n i f o l d .  

At  t h e   same  t i m e   v a l v e   24  f r o m   i t s   s e t t i n g   o n  

s p r i n g   24C  d e m a n d s   f u e l   and   t h i s   i s   s u p p l i e d  

v i a   t h e   v a r i a b l e   V  t h r o a t   a t   F3 ,   w h i c h   f o r   a n y  

g i v e n   e n g i n e   i s   d e f i n e d   b y : -  

a  t h e   i n c l i n a t i o n   @  o f   cam  f a c e   2 b A  

b  t h e   d e p t h   and   w i d t h   of  t h e   t a p e r i n g  

V  g r o o v e   24F  i n   s t e m   2 4 E .  

c  t h e   p o s i t i o n   to  w h i c h   t h e   V  g r o o v e  

t h r o a t   i s   l i f t e d   l i n e a r l y   in   t h e  

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

s e c t i o n   in   member   2 4 G .  

C l e a r l y   as  t h e   a c c e l e r a t o r   l e v e r   1 2 C  

i s   r o t a t e d   i n   d i r e c t i o n   of   a r r o w   R1  ( F i g u r e   2)  n o t  

o n l y   do  t h e   a i r   p o r t s   13A,  13B  o p e n   b u t   t h e   i n c l i n -  

a t i o n  @   of  cam  26  p r o g r e s s i v e l y   l i f t s   t h e   r o d   2 5 B  

and  p r o g r e s s i v e l y   l i f t s   s t e m   24B  and  i n c r e a s e s   t h e  

a r e a   of  t h e   t h r o a t   of   F3  ( F i g u r e   2)  w i t h   t h e  

i n c r e a s e d   d e m a n d s   on  t h e   e n g i n e .   Thus   f u e l   a t   F 3  

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



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

c o r r e l a t e d   by  t h e   s e t t i n g   of   cam  26  a b o u t  

e c c e n t r i c s   27A,  2 7 B .  

I f   t h e   c a r b u r e t t o r   i s   now  f i t t e d   t o  

a n o t h e r   e n g i n e   m a k i n g   d i f f e r e n t   d e m a n d s u p o n   i t  

t h e n   t h e   v a l v e s   1 5 ,   17  and   24  a re   r e - a d j u s t e d ,  

t h e   a n g l e  @   r e s e t   to   β1  f o r   t h e   r e q u i r e m e n t s  

p u t   u p o n   t h e   f a s t   r u n n i n g   v a l v e   24.   No  l o n g e r  

i s   t h e   f u e l   m e t e r e d   d e p e n d e n t ,   as  i n   t h e   o r t h o d o x  

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

g e n e r a t e d   by  t h e   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 ,  

i n   c o n t r a - d i s t i n c t i o n   i t   i s   a c c u r a t e l y   a d j u s t e d  

to   t h e   f u e l   pump  d e l i v e r y   f o r   s l o w   i n t e r m e d i a t e  

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

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

i c a l l y   c o r r e c t   m i x t u r e   of   a i r   and   f u e l   e s s e n t i a l  

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

We  h a v e   f i n a l l y   to   d e a l   w i t h   t h e / v a l v e  

s h o w n   g e n e r a l l y   a t   15.   I t   i s   s e t   f o r   a  f u e l  

p r e s s u r e   p  to   t h e   c a r b u r e t t o r   f r o m   t he   f u e l   pump  P .  

I f   now  t h e   p r e s e t   p r e s s u r e  p   r i s e s   i n s i d e   t h e  

c a r b u r e t t o r   f o r   any   r e a s o n   to   a  p r e s s u r e   p1  t h e n  
or  b a c k  

t h e   e x c e s s / p r e s s u r e   ( p 1  -   p)  a c t s   on  c o m p e n s a t o r y  



cup  15E  and   p r o d u c e s   a  f o r c e   ( a r r o w   F4  F i g u r e   1 A )  

i n   o p p o s i t i o n   to   t h e   f o r c e   of  t h e   f u e l   f l o w   s h o w n  

by  a r r o w   F1  ( F i g u r e   1 A ) .   T h i s   f o r c e   F4  s e e k s  

to   c l o s e   t h e   v a l v e   15  a t   15A,  15B  and   r e s t o r e   t h e  

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

p .  

To  p r e v e n t   l e a k a g e   of  f u e l   a t   s c r e w e d  

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

g l a n d s   may  be  e m p l o y e d .  

The  p a t h   of   t h e   f u e l   j e t s   to  t h e   a i r  

d i s c h a r g e d   to   t h e   e n g i n e   i s   of   i n t e r e s t .   B o t h  

j e t s   F2 ,   F3  p r o j e c t   t h e   f u e l   s u b s t a n t i a l l y   p a r a l l e l  

to   t h e   a i r   a t   d i s c h a r g e   v i a   t h e   p a s s a g e w a y .  



1.  A  f l o a t l e s s   c a r b u r e t t o r   c o m p r i s i n g   i n  

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

to  an  a i r   p a s s a g e   a d a p t e d   to  a d m i t   a i r   f r o m   t h e  

a t m o s p h e r e   and  d i s c h a r g e   i t   to  an  e n g i n e ,   a  

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

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

v a r y   s a i d   a r e a   and   an  a d j u s t a b l e   s e l f - r e g u l a t i n g  

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

f u e l   i n l e t   to  t h e   c a r b u r e t t o r .  

2.  The  f l o a t l e s s   c a r b u r e t t o r   a c c o r d i n g   t o  

c l a i m   1  w h e r e i n   t h e   a d j u s t a b l e   s e l f - r e g u l a t i n g  

p r e s s u r e   means   i n c l u d e s   an  a d j u s t a b l e   b a l l   v a l v e .  

3.  The  f l o a t l e s s   c a r b u r e t t o r   a c c o r d i n g   t o  

c l a i m   1  or  c l a i m   2  w h e r e i n   t h e   s e l f - r e g u l a t i n g  

p r e s s u r e   means   i n c l u d e s   a  c o m p e n s a t o r y   cup  a c t u a t e d  

by  b a c k   p r e s s u r e   f rom  the   f u e l .  



4.  The  f l o a t l e s s   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   3  w h e r e i n   t h e   c o m p e n s a t o r y   c u p  

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

o u t l e t s .  

5.  The  f l o a t l e s s   c a r b u r e t t o r   a c c o r d i n g  

to  any  p r e c e d i n g   c l a i m   w h e r e i n   e a c h   of  s a i d   f u e l  

o u t l e t s   i s   a d j u s t a b l e   by  a  v a l v e   one  f u e l   o u t l e t  

b e i n g   an  i d l i n g   o u t l e t   and  t h e   o t h e r   h a v i n g   a  t h r o a t  

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

d e c r e a s e d   as  t h e   o p e n i n g   of  s a i d   a i r   p a s s a g e   i s  

p r o g r e s s i v e l y   i n c r e a s e d   and  d e c r e a s e d   in   a r e a ,   s a i d  

t h r o a t   and  s a i d   a i r   p a s s a g e   o p e n i n g   b o t h   c o - o p e r a t i n g  

w i t h   s a i d   t h r o t t l e   c o n t r o l   means   t h a t   d i r e c t l y   o p e n s  

and  c l o s e s   s a i d   o p e n i n g   of  s a i d   a i r   p a s s a g e   and  v i a  

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

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

d i s c h a r g e   t h a t   i s   a d j u s t a b l y   p r e d e t e r m i n a b l e   by  s a i d  

cam  f o r   any  g i v e n   e n g i n e   to  w h i c h   t h e   c a r b u r e t t o r  

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

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

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

s a i d   c a m .  



6.  The  f l o a t l e s s   c a r b u r e t t o r   a c c o r d i n g   t o  

c l a i m   5  w h e r e i n   t h e   t h r o a t   i s   a  V - s h a p e d   t h r o a t  

d e f i n e d   by  a  t a p e r i n g   V  g r o o v e   in   a  v a l v e   s p i n d l e  

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

c r o s s - s e c t i o n .  

7.  The  f l o a t l e s s   c a r b u r e t t o r   a c c o r d i n g   t o  

c l a i m   6  w h e r e i n   t he   f u e l   f rom  t h e   V  t h r o a t   i s  

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

t h e   a i r   p a s s a g e   a t   i t s   d i s c h a r g e .  

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

a n y  o n e   of  c l a i m s   5  to  7  w h e r e i n   t h e   cam  has   a  f l a t  

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

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

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

i t s   b o r e .  

9.  A  f l o a t l e s s   c a r b u r e t t o r   a c c o r d i n g   t o  

c l a i m   8  w h e r e i n   t h e   f u e l   f r o m   t he   V  t h r o a t   i s  

d e p e n d e n t   u p o n   t h e   i n c l i n a t i o n   ( a )   of  t he   cam,  t h e  

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

m o v e m e n t   of  t he   t h r o a t   in   i t s   b o r e   w h i c h   m o v e m e n t   i s  

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



10.  The  f l o a t l e s s   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   9  w h e r e i n   t h e   i n c l i n a t i o n   of  t h e   cam  i s  

a d j u s t a b l e   by  means   of  a t   l e a s t   one  e c c e n t r i c .  
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