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(m)  A  carburettor  for  an  internal  combustion  engine. 
©  The  carburettor  comprises  at  least  one  butterfly  valve  op- 
erable  to  put  a  duct  in  which  the  petrol  and  air  mixture  is 
formed  into  communication  with  the  outlet  from  the  car- 
burettor,  and  a  starting  up  valve  operable  to  put  this  duct  into 
communication  with  the  atmosphere;  the  carburettor  further 
includes  first  means  operable  to  carry  the  butterfly  valve  Into 
a  first  opening  position  when  the  motor  on  which  the  car- 
burettor  is  mounted  is  not  running,  second  means  operable 
to  control  the  gradual  closure  of  the  butterfly  valve  starting 
from  the  moment  when  the  engine  is  started,  and  third 
means  operable  to  control  the  gradual  opening  of  the  starter 
valve  starting  from  the  said  instant;  the  second  means  in- 
clude  at  least  one  heat  sensitive  element  provided  with  a 
movable  rod  the  displacement  of  which  is  controlled  by  the 
thermal  energy  of  the  liquid  in  the  engine  cooling  circuit,  a 
first  lever  fixed  to  the  butterfly  valve  and  a  second,  rocker 
lever,  provided  with  a  contact  pad  which  engages  against  the 
free  end  of  the  movable  rod,  the  second  lever  being  provided 
with  a  cam  and  the  first  lever  being  provided  with  a  contact 
pad  engageable  against  this  cam  in  such  a  way  that,  follow- 
ing  8  displacement  of  the  said  movable  rod  produced  by  an 
increase  in  the  temperature  of  the  coolant  liquid  rotatation  of 
the  second  lever  is  controlled  to  effect  gradual  closure  of  the 
butterfly  valve. 
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A  C a r b u r e t t o r   for  an  I n t e r n a l   Combustion  Eng ine  

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  c a r b u r e t t o r   for  an  i n t e r n a l  
combust ion  engine  and,  in  p a r t i c u l a r ,   to  a  c a r b u r e t t o r   f o r  

5  per forming   the  c o l d - s t a r t i n g   cycle   of  the  engine  on  which  i t   i s  
mounted  in  an  e n t i r e l y   au toma t i c   manner .  

As  is  known,  c a r b u r e t t o r s   of  t h i s   type  inc lude   at  l e a s t   one  p i v o t e d  
b u t t e r f l y   valve  normally  held  c losed  by  the  act ion  of  a  spring  and 

10  operab le   to  put  a  duct  in  which  the  pe t ro l   and  air  mixture  is  formed 
into  communication  with  the  o u t l e t   from  the  c a r b u r e t t o r   i t s e l f ,   and 
a  p ivo ted   s t a r t e r   valve  ope rab le   to  put  th i s   duct  into  communica t ion  
with  the  a tmosphere.   To  perform  the  c o l d - s t a r t i n g   cycle  of  t h e  
engine  the  c a r b u r e t t o r ,   s t a r t i n g   from  the  i n s t a n t   when  the  engine  i s  

15  s t a r t e d ,   must  be  able  to  vary  both  the  flow  ra te   of  the  mixture  t o  
the  o u t l e t   and  the  s t r e n g t h   of  the  mixture  i t s e l f   in  dependence  on 
p rede t e rmined   r u l e s ;   to  obta in   the  f i r s t   ob j ec t ,   s t a r t i n g   from  t h e  
said  i n s t a n t ,   the  flow  cross  s e c t i o n   c o n t r o l l e d   by  the  b u t t e r f l y  
valve  must  be  g r a d u a l l y   reduced  from  a  cond i t ion   of  maximum  open ing  

2Q  to  a  c o n d i t i o n   of  minimum  opening  cor responding   to  the  a c h i e v e m e n t  
of  s low-running   c o n d i t i o n s ;   to  obta in   the  second  object   the  s t a r t e r  
va lve ,   which  is  found  in  a  comple te ly   closed  p o s i t i o n   at  the  i n s t a n t  
in  which  the  engine  is  s t a r t e d ,   must  g r a d u a l l y   open  s t a r t i n g   from 
th i s   i n s t a n t   in  such  a  way  as  to  i nc r ea se   the  q u a n t i t y   of  a i r   which 

25  is  mixed  with  the  p e t r o l   for  the  purpose  of  reducing  t h e  
c o n c e n t r a t i o n   of  th i s   in  the  mixture   un t i l   a  p rede te rmined   m i x t u r e  

s t r e n g t h   is  reached  upon  ach iev ing   the  said  slow  running  c o n d i t i o n s .  

Known  c a r b u r e t t o r s   of  th i s   type  normally  comprise  f i r s t   means 

30  operable   to  carry  the  b u t t e r f l y   valve  into  a  f i r s t   opening  p o s i t i o n  
when  the  engine  on  which  the  c a r b u r e t t o r   is  mounted  is  not  r u n n i n g ,  
and  second  means  operable   to  c o n t r o l   the  gradual   c losure   of  t h e  
b u t t e r f l y   valve  s t a r t i n g   from  the  i n s t a n t   when  the  engine  i s  
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s t a r t e d ,   as  well  as  t h i rd   means  operable   to  con t ro l   the  g r a d u a l  

opening  of  the  c o l d - s t a r t i n g   valve  s t a r t i n g   from  the  said  i n s t a n t .  

The  sa id   f i r s t   means  normally  inc lude   a  movable  rod  c o n t r o l l e d   by  an  

5  a c t u a t o r   which  d i s p l a c e s   the  rod  i t s e l f   in  a  f i r s t   d i r e c t i o n a l   s e n s e  

by  the  ac t ion   of  a  spring  and  in  a  second  d i r e c t i o n a l   sense  by  t h e  

a c t i o n   of  the  d e p r e s s i o n   which  is  c rea ted   in  the  engine  i n d u c t i o n  

m a n i f o l d .  

1  0  The  said  second  means  normally  inc lude   a  heat   s e n s i t i v e   e l emen t  

p rov ided   with  a  movable  rod  the  d i sp l acemen t   of  which  is  c o n t r o l l e d  

by  the  thermal  energy  of  the  l i q u i d   in  the  engine  cooling  c i r c u i t ;  

between  th is   rod  and  the  s t a r t e r   valve  there   is  disposed  a 

mechanica l   t r a n s m i s s i o n   compris ing  a  p l u r a l i t y   of  members  o p e r a b l e  

15  to  t r a n s m i t   the  movement  from  the  rod  to  the  b u t t e r f l y   valve  t o  

c o n t r o l   i t s   c l o s u r e .  

The  said  th i rd   means,  operable   to  con t ro l   the  gradual  c losure   of  t h e  

s t a r t i n g   valve,   normally  inc lude   another   movable  rod  which  i s  

20  c o n t r o l l e d   by  a  second  a c t u a t o r   operable   to  d i sp l ace   the  rod  i t s e l f  

in  a  f i r s t   d i r e c t i o n a l   sense  by  the  a c t i o n   of  a  spring  and  in  a 

second  d i r e c t i o n a l   sense  by  the  ac t ion   of  the  depression  which  i s  

c r ea t ed   in  the  engine  i nduc t ion   manifold;   the  movement  i s  

t r a n s m i t t e d   from  the  f i r s t   mentioned  movable  rod  to  the  s t a r t i n g  

25  valve  by  means  of  a  mechanical   t r a n s m i s s i o n .  

C a r b u r e t t o r s   of  the  type  b r i e f l y   de sc r ibed   have  several   d i s a d v a n -  

t a g e s .  

30  F i r s t   of  all   they  do  not  allow  the  flow  cross   sec t ion   through  t h e  

b u t t e r f l y   valve  to  be  r e g u l a t e d   in  accordance   with  the  d e s i r e d  

v a r i a t i o n   in  dependence  on  time,  s t a r t i n g   from  the  moment  when  t h e  

engine  is  s t a r t e d ;   in  f ac t ,   c lo su re   of  the  b u t t e r f l y   is  c o n t r o l l e d  
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by  the  f i r s t   mentioned  heat  s e n s i t i v e   element  provided  with  a 
movable  rod,  the  d i sp lacement   of  which  depends  so le ly   on  t h e  
t e m p e r a t u r e   which  the  heat  s e n s i t i v e   element  exper iences   at  any 
i n s t a n t ;   moreover,   between  th is   and  the  b u t t e r f l y   valve  i s  

5  i n t e r p o s e d   a  k inemat ic   chain  the  members  of  which,  at  any  i n s t a n t ,  
assume  a  p r ede t e rmined   c o n f i g u r a t i o n   which  depends  only  on  t h e  
p o s i t i o n   of  the  said  movable  rod.  Consequen t ly ,   c a r b u r e t t o r s   of  t h e  
type  de sc r ibed   do  not  lend  themselves  to  being  used  equally  well  on 
engines   of  va r ious   types  for  which  there  may  be  required   a  d i f f e r e n t  

10  v a r i a t i o n   with  time  of  the  flow  cross  s ec t i on   of  the  b u t t e r f l y  
v a l v e .  

Moreover,  c a r b u r e t t o r s   of  the  type  i n d i c a t e d   are  c o n s t r u c t i o n a l l y  
very  complex,  of  r a t h e r   large  d imensions ,   and  do  not  f u n c t i o n  

15  r e l i a b l y   because  of  the  complexity  of  t h e i r   s t r u c t u r e .   In  f ac t ,   t h e  
f i r s t   mentioned  means  include  a  large  number  of  movable  members  and 
at  l e a s t   two  pneumatic  a c t u a t o r s .  

The  objec t   of  the  p resen t   inven t ion   is  that   of  providing  a 
20  c a r b u r e t t o r   of  the  type  i nd i ca t ed   with  which  it  is  poss ib le   t o  

perform  the  c o l d - s t a r t i n g   cycle  of  the  engine  in  an  e n t i r e l y  
automat ic   manner,  and  with  which  it  is  p o s s i b l e ,   in  a  simple  and 
rapid  manner,  to  adapt  the  c a r b u r e t t o r   to  be  used  e f f i c i e n t l y   on 
engines  of  d i f f e r e n t   type  which  requi re   d i f f e r e n t   v a r i a t i o n s   w i t h  

25  time  of  the  flow  cross  sec t ion   c o n t r o l l e d   by  the  b u t t e r f l y .   Another  
objec t   of  the  i nven t ion   is  that   of  p rov id ing   a  c a r b u r e t t o r   of  t h i s  
type  having  a  very  simple  s t r u c t u r e ,   which  wi l l   have  smal l  
dimensions  and  be  r e l i a b l e   in  o p e r a t i o n .  

30  This  object   is  achieved  by  a  c a r b u r e t t o r   for  an  i n t e r n a l   combus t ion  
engine  i nc lud ing   at  l eas t   one  pivoted  b u t t e r f l y   valve  normally  h e l d  
closed  by  the  ac t ion   of  a  spring  and  operable   to  put  a  duct  in  which 
the  mixture  of  air   and  pe t ro l   is  formed  into  communication  with  t h e  
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o u t l e t   from  the  c a r b u r e t t o r   i t s e l f ,   and  a  p ivo ted   s t a r t e r   v a l v e  

operable   to  put  the  said  duct  into  communication  with  t h e  

a tmosphere,   f i r s t   means  operab le   to  carry  the  said  b u t t e r f l y   v a l v e  

to  a  f i r s t   opening  p o s i t i o n   when  the  engine  on  which  the  c a r b u r e t t o r  

5  is  mounted  is  not  running,   second  means  operable   to  c o n t r o l   t h e  

gradual   c l o s u r e   of  the  said  b u t t e r f l y   valve  s t a r t i n g   from  t h e  

i n s t a n t   when  the  engine  is  s t a r t e d   and  i nc lud ing   at  l e a s t   one  h e a t  

s e n s i t i v e   e lement   provided  with  a  movable  rod  the  d i s p l a c e m e n t   o f  

which  is  c o n t r o l l e d   by  the  thermal  energy  of  the  l i q u i d   in  t h e  

10  cool ing  c i r c u i t   of  the  engine,   c h a r a c t e r i s e d   by  the  f ac t   tha t   t h e  

said  second  means  inc lude   a  f i r s t   lever   fixed  to  the  said  b u t t e r f l y  

valve  and  a  second  lever   p ivo t i ng   about  an  axis  p a r a l l e l   to  tha t   o f  

the  said  b u t t e r f l y   valve  and  provided  with  a  con t ac t   pad  able  t o  

engage  a g a i n s t   the  free  end  of  the  said  movable  rod  and  t h r u s t  

15  aga ins t   t h i s   end  by  the  ac t ion   of  a  sp r ing ,   the  said  second  l e v e r  

being  p roy ided   with  a  cam  and  the  said  f i r s t   l ever   being  p r o v i d e d  

with  a  c o n t a c t   pad  engageable   aga ins t   the  said  cam  in  such  a  way 

that   a f t e r   a  d i s p l a c e m e n t   of  the  said  movable  rod  produced  by  an 

inc rease   in  t e m p e r a t u r e   of  the  said  cool ing  l i q u i d   r o t a t i o n   of  t h e  

20  said  second  l e v e r   is  c o n t r o l l e d   to  allow  c lo su re   of  the  s a i d  

b u t t e r f l y   v a l v e .  

For  a  b e t t e r   u n d e r s t a n d i n g   of  the  p r e sen t   i n v e n t i o n   a  more  d e t a i l e d  

d e s c r i p t i o n   of  i t   wi l l   now  be  given  by  way  of  example,  w i t h  

25  r e f e r e n c e   to  the  a t t a ched   drawings,   in  which :  

Figure   1  is  a  p a r t i a l l y   s e c t i o n e d   side  view  of  the '   f u n d a m e n t a l  

members  of  the  c a r b u r e t t o r   of  the  i n v e n t i o n   in  a  f i r s t   o p e r a t i v e  

p o s i t i o n ;   and 

30  F igures   2  and  3  r e p r e s e n t   the  same  view  of  the  c a r b u r e t t o r   o f  

Figure  1  in  two  d i f f e r e n t   o p e r a t i v e   p o s i t i o n s .  

The  c a r b u r e t t o r   of  the  i n v e n t i o n ,   only  some  of  the  pa r t s   of  which 
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have  been  shown  in  the  drawings ,   i nc ludes   at  l e a s t   one  p i v o t e d  

b u t t e r f l y   valve  1  ope rab l e   to  put  an  upstream  duct  (not  shown),  i n  

which  a  mixture  of  a i r   and  p e t r o l   is  formed,  into  communication  w i t h  
the  o u t l e t   2  from  the  c a r b u r e t t o r   i t s e l f ,   and  a  s t a r t i n g   valve  3,  

5  a lso   p i v o t a b l e ,   ope rab l e   to  put  the  said  duct  (which  is  l o c a t e d  
downstream  t he r eo f )   in to   communicat ion  with  the  atmosphere  '  4  .  The 

b u t t e r f l y   valve  1  is  normal ly   held  in  the  c losed  c o n f i g u r a t i o n   by 
the  ac t ion   of  a  spr ing   (not  shown)  and,  in  a  genera l   a n g u l a r  

c o n f i g u r a t i o n   t he r eo f   opens  a  c e r t a i n   flow  cross  s ec t ion   ( 1 , 1 ,  
10  13)  to  supply  the  mixture   to  the  o u t l e t   2.  Conven ien t ly ,   along  t h e  

duct  in  which  th i s   valve  is  f i t t e d   and  downstream  the reof   a r e  
normally  formed  s u i t a b l e   holes  (not  shown)  to  supply  the  m i x t u r e  

during  the  slow  running  o p e r a t i o n   of  the  e n g i n e .  

15  The  c a r b u r e t t o r   i n c l u d e s   f i r s t   means,  g e n e r a l l y   i n d i c a t e d   5,  which 

are  operable   to  carry   the  b u t t e r f l y   valve  into  a  f i r s t   open  p o s i t i o n  
when  the  engine  on  which  the  c a r b u r e t t o r   is  mounted  is  not  r u n n i n g .  
These  means  comprise  s u b s t a n t i a l l y   a  movable  rod  6,  a  f i r s t   end  of 
which  is  fixed  to  an  a c t u a t o r   7  operab le   to  con t ro l   the  d i s p l a c e m e n t  

20  of  the  rod  i t s e l f   in  a  f i r s t   d i r e c t i o n a l   sense  by  the  ac t ion   of  a 
coi l   spring  8  and  in  a  second  d i r e c t i o n a l   sense  by  the  ac t ion   o f  
the  vacuum  which  is  c r e a t e d   in  the  i nduc t ion   manifold   of  the  e n g i n e  
and  which  is  t r a n s m i t t e d ,   through  s u i t a b l e   ducts  not  shown,  to  t h e  
i n t e r i o r   of  a  chamber  9  of  the  a c t u a t o r ;   as  is  c l e a r l y   seen  in  t h e  

25  drawings,   the  end  of  the  rod  6  is  connected  to  a  pa i r   of  d iscs   10 
between  which  the  c e n t r a l   par t   of  a  deformable  diaphragm  13  i s  

d i sposed ,   the  edge  of  which  is  clamped  between  a  pair   of  f langes   of 
bodies  14  which  c o n s t i t u t e   the  casing  of  the  a c t u a t o r   7. 

30  The  rod  6  is  s u i t a b l y   guided  during  i t s   d i sp l acemen t   on  bear ings   15 
c a r r i e d   by  the  body  of  the  c a r b u r e t t o r   and  c o n v e n i e n t l y   comprise  an 
end  sec t ion   1  6  which  is  f ixed  to  the  remaining  par t   of  the  r od  
i t s e l f   by  means  of  a  t h readed   c o u p l i n g .  
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The  f i r s t   means  f u r t h e r   inc lude   a  p ivo ted   l eve r   17  r i g i d l y   c o n n e c t e d  

to  the  b u t t e r f l y   valve  1  and  provided  with  a  contac t   pad  18  at  one 

end,  the  p o s i t i o n   of  which  can  be  ad ju s t ed   with  r e spec t   to  the  l e v e r  

i t s e l f   and  which  is  able  to  come  in to   c o n t a c t   with  the  end  16  of  t h e  

5  rod  6  as  is  c l e a r l y   seen  in  F igure   1.  Conven ien t ly ,   the  con tac t   pad 

18  has  a  th readed   stem  which  is  screwed  in to   a  c o r r e s p o n d i n g  

t h r e a d e d   hole  formed  in  an  end  tongue  19  of  the  lever   17. 

The  c a r b u r e t t o r   of  the  i n v e n t i o n   f u r t h e r   i nc ludes   second  means 

10  o p e r a b l e   to  c o n t r o l   the  gradual   c l o s u r e   of  the  b u t t e r f l y   valve  1 

commencing  from  the  i n s t a n t   when  the  engine  is  s t a r t e d .   These 

means,  which  have  been  g e n e r a l l y   i n d i c a t e d   20,  include  at  l e a s t   one  

heat   s e n s i t i v e   element  23  which  is  provided  with  a  movable  rod  24 

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

15  l i q u i d   in  the  engine  cool ing  c i r c u i t ,   which  is  made  to  c i r c u l a t e  

w i t h i n   a  chamber  25  in  which  the  e lement   i t s e l f   is  d i sposed .   As  i s  

c l e a r l y   seen  in  the  drawings  th i s   can  be  mounted  within  a  s u i t a b l e  

cas ing   26  and  held  aga in s t   a  r ing  27  by  the  ac t ion   of  a  spring  28 

which  engages  on  a  c losu re   plug  29  of  the  cas ing  i t s e l f .   The  second 

20  means  f u r t h e r   i nc ludes   a  l ever   30  f ixed   to  the  b u t t e r f l y   valve  1  , 

and  t h e r e f o r e   to  the  f i r s t   de f ined   l eve r   17,  and  a  lever  33 

p i v o t a b l e   about  an  axis  p a r a l l e l   to  the  b u t t e r f l y   valve  1  and 

p rov ided   with  a  con t ac t   pad  34  engageable   a g a i n s t   the  free  end  o f  

the  rod  24;  t h i s   lever   is  normally  held  a g a i n s t   the  rod  by  t h e  

25  a c t i o n   of  a  spr ing  35.  The  l ever   33  has  a  cam  36  and  the  lever   30 

is  provided  with  a  con tac t   pad  37  engageable   aga ins t   the  cam  in  such  

a  way  t h a t ,   f o l l owing   a  d i sp l acemen t   of  the  movable  rod  24  caused  by 

an  i n c r e a s e   in  t empera tu re   of  the  coo l ing   l i q u i d   within  the  chamber 

25,  r o t a t i o n   of  the  lever   33  is  c o n t r o l l e d   to  allow  c losure   of  t h e  

30  b u t t e r f l y   valve  1  . 

The  c a r b u r e t t o r   i nc ludes   a  t h i r d   means,  g e n e r a l l y   i nd ica t ed   38,  

o p e r a b l e   to  con t ro l   the  g radual   opening  of  the  s t a r t i n g   valve  3 
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commencing  with  the  i m t a n t   in  which  the  engine  ii  s t a r t e d ;   t h e s e *  
s u b s t a n t i a l l y   comprise  a  mechanical   t r a n s m i s s i o n   operable   t o  
t r a n s m i t   the  movement  from  the  movable  rod  6  to  the  s t a r t i n g   v a l v e  
3:  t h i s   t r a n s m i s s i o n   is  formed  by  a  shou lde r   39  formed  on  a  bush  40 

5  c a r r i e d   by  the  rod  i t s e l f   and  t h r u s t   a g a i n s t   a  stop  of  th i s   by  a 
coi l   spr ing   43,  a  p ivoted  rocker   44  having  a  f i r s t   arm  45  c o o p e r a b l e  
with  the  shoulder   39,  a  link  46  having  one  end  pivoted  to  a  second 
arm  47  of  the  rocker  and  a  crank  48  f ixed  to  the  s t a r t i n g   valve  3 
and  p ivoted   to  the  other  end  of  the  said  l ink .   Convenien t ly ,   t h e  

10  s t a r t i n g   valve  3  is  normally  held  in the   c losed  p o s i t i o n   by  t h e  
ac t ion   of  a  spr ing ,   not  shown. 

The  o p e r a t i o n   of  the  c a r b u r e t t o r   d e s c r i b e d ,   during  the  cold  s t a r t i n g  
cyc le ,   takes  place  in  the  fo l lowing  manne r .  

15 

When  the  engine  is  s t a t i o n a r y ,   s ince  there   is  no  depress ion   w i t h i n  
the  chamber  9  of  the  a c t u a t o r   7  the  spr ing  8  which  acts  on  t h e  
discs   10  holds  the  rod  6  in  i t s   e n d - o f - s t r o k e   p o s i t i o n   towards  t h e  
r i g h t ,   shown  in  Figure  1,  in  which  the  end  16  of  the  rod  i t s e l f ,  

20  ac t ing   on  the  contac t   pad  18,  c o n t r o l s   opening  of  the  b u t t e r f l y   1  t o  
set  i t   to  the  maximum  ape r tu re   c o r r e s p o n d i n g   to  the  flow  c r o s s  
s ec t ion   i n d i c a t e d   in  the  drawing  by  1  . 

The re fo re ,   when  the  engine  is  s t a r t e d   the  b u t t e r f l y   1  is  in  the  open 
25  c o n f i g u r a t i o n   whi l s t   the  s t a r t i n g   valve  3  is  in  i t s   c l o s e d  

c o n f i g u r a t i o n   under  the  ac t ion   of  the  spr ing  which  normally  h o l d s  
the  valve  i t s e l f   in  th is   c o n f i g u r a t i o n .  

Conven ien t ly ,   the  contac t   pad  37  is  ad ju s t ed   in  such  a  way  as  t o  
30  leave  a  p rede te rmined   c l ea rance   g  between  i t s   end  and  the  cam  36 

with  which  i t   must  coopera te .   As  soon  as  the  engine  is  s t a r t e d ,  
because  of  the  vacuum  which  is  produced  wi th in   the  chamber  9  of  t h e  
a c t u a t e r   7,  the  force  exer ted  by  the  spr ing   8  is  overcome  and 
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t h e r e f o r e   the  diaphragm  13  and  the  discs   10  f ixed  to  i t   a r e  

d i s p l a c e d   towards  the  l e f t   and,  t h e r e f o r e ,   the  rod  6  moves  in  t h e  

same  sense  in  such  a  way  as  to  ca r ry   the  var ious  members  in to   t h e  

c o n f i g u r a t i o n   of  Figure  2.  Consequen t ly ,   the  l evers   17  and  30  and ,  

5  t h e r e f o r e   the  b u t t e r f l y   valve  1  ,  perform  a  small  r o t a t i o n   w h i c h  

co r r e sponds   to  the  t ak ing   up  of  the  c learance   g  between  the  c o n t a c t  

pad  37  and  the  cam  36  in  such  a  way  .as  to  reduce  the  flow  c r o s s  

s e c t i o n   through  the  b u t t e r f l y   valve  to  carry  th i s   to  a  new 

c o n f i g u r a t i o n   c o r r e s p o n d i n g   to  the  flow  cross  s ec t i on   1  s m a l l e r  

10  than  the  f i r s t ;   through  th i s   opening,   of  p rede te rmined   va lue ,   t h e  

d e s i r e d   flow  ra te   of  mixture   passes   towards  the  i nduc t ion   m a n i f o l d .  

S i m u l t a n e o u s l y ,   fo l lowing   d i s p l a c e m e n t   of  the  rod  6,  the  shou lde r   39 

comes  into  contac t   with  the  arm  45  causing  r o t a t i o n   of  the  rocker   4 

in  a  c lockwise   sense  in  Figure   2  and,  t h e r e f o r e ,   opening  of  t h e  

15  s t a r t i n g   valve  3  is  c o n t r o l l e d   through  the  l ink  46  and  the  crank  48: 

in  t h i s   way,  through  the  opening  l e f t   free  by  th is   valve,   a  

p r ede t e rmined   q u a n t i t y   of  a i r   e n t e r s   which  makes  the  mixture   which  

is  suppl ied   to  the  i n d u c t i o n   manifo ld   leaner .   Subsequen t ly ,   t h e  

t e m p e r a t u r e   of  the  cool ing  f l u i d   which  c i r c u l a t e s   wi thin   the  chamber 

20  25  i n c r e a s e s   causing  d i s p l a c e m e n t ,   towards  the  l e f t   in  the  F i g u r e ,  

of  the  rod  24  which  t h e r e f o r e   c o n t r o l s   r o t a t i o n   of  the  l ever   33  in  a 

c lockwise   sense;  c o n s e q u e n t l y ,   because   of  the  r o t a t i o n   of  the  cam 

36,  r o t a t i o n   of  the  l ever   30  is  a lso   allowed  and,  t h e r e f o r e ,  

r o t a t i o n   of  the  i n d u c t i o n   valve  1  in  an  anti  - c lockwise   sense  t a k e s  

25  p lace   in  such  a  way  as  to  reduce  the  flow  cross  s ec t i on   g r a d u a l l y  

and  thereby  reduce  the  ra te   of  flow  to  the  i nduc t ion   m a n i f o l d .  

T h e r e f o r e ,   to  each  s u c c e s s i v e   c o n f i g u r a t i o n   co r re spond ing   to  a 

p r e d e t e r m i n e d   p o s i t i o n   of  the  rod  24  there   cor responds   an  opening  o f  

the  b u t t e r f l y   valve  1  which  is  not  dependent  so le ly   on  the  p o s i t i o n  

30  of  the  rod  24,  but  also  on  the  p r o f i l e   which  has  been  chosen  for  t h e  

cam  36.  In  this  way  the  v a r i a t i o n   of  the  flow  cross  s ec t i on   t h r o u g h  

the  b u t t e r f l y   valve  1  as  a  f u n c t i o n   of  time  commencing  with  t h e  

i n s t a n t   in  which  the  engine  is  s t a r t e d   can  vary  ,  depending  on  a 
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p r ede t e rmined   law  of  v a r i a t i o n   which  is  dependent  on  the  p r o f i l e   of  
the  cam  36.  At  the  end  of  the  cold  s t a r t i n g   cycle ,   the  c a r b u r e t t o r  
is  in  the  c o n f i g u r a t i o n   r e p r e s e n t e d   in  Figure  3  in  which  the  end  -of  _ 
s t roke   p o s i t i o n   of  the  rod  24  has  been  reached,   co r r e spond ing   to  t h e  

5  opening  lg  of  the  b u t t e r f l y   valve  necessa ry   for  c o r r e c t   slow  r u n n i n g  
o p e r a t i o n   of  the  engine;   s i m u l t a n e o u s l y   the  rod  6  is  l oca t ed   in  i t s  
end  of  s t roke   p o s i t i o n   towards  the  l e f t   and,  t h e r e f o r e ,   via  the  l i n k  
46  and  the  crank  48  the  rocker   44  c a r r i e s   the  s t a r t i n g   valve  3  i n t o  
i t s   maximum  a p e r t u r e   c o n f i g u r a t i o n .  

10 

It  is  t h e r e f o r e   ev iden t   tha t   with  the  c a r b u r e t t o r   of  the  i n v e n t i o n   a 
cold  s t a r t i n g   cycle   is  obta ined  during  which  the  flow  cross  s e c t i o n  
through  the  b u t t e r f l y   valve  can  vary  in  dependence  on  the  t ime  
(commencing  from  the  i n s t a n t   in  which  s t a r t i n g   takes  place)   or  e l s e  

15  in  dependence  on  the  t empera tu re   of  the  cool ing  f lu id   accord ing   to  a 
p r ede t e rmined   law  of  v a r i a t i o n .   This  f avourab le   r e s u l t   t h e r e f o r e  
allows  the  c a r b u r e t t o r   of  the  i nven t ion   to  be  used  on  engines  of  
d i f f e r e n t   type  in  which  d i f f e r e n t   laws  of  v a r i a t i o n   of  c losu re   of  
the  b u t t e r f l y   valve  are  r equ i r ed   during  the  s t a r t i n g   cycle:   to  v a r y  

20  th is   law  of  v a r i a t i o n   i t   wi l l   be  s u f f i c i e n t   to  u t i l i s e   l eve r s   33  t h e  
cam  36  of  which  has  a  d i f f e r e n t   p r o f i l e ,   or  else  to  act  d i r e c t l y   on 
the  cam  i t s e l f   to  modify  i t s   p r o f i l e .  

The  s t r u c t u r e   of  the  c a r b u r e t t o r   desc r ibed   is,   moreover,  v e r y  
25  s imple,   of  small  dimensions  and  c o n s i d e r a b l e   r e l i a b i l i t y .   In  f a c t ,  

to  con t ro l   the  va r ious   f unc t i ons   which  have  been  desc r ibed   there   a r e  
necessa ry   only  members  of  very  simple  form  and  a  s ing le   a c t u a t o r ,  
the  a c t u a t o r   7,  is  able  s i m u l t a n e o u s l y   to  con t ro l   both  the  s e t t i n g  
of  the  b u t t e r f l y   1  in  the  i n i t i a l   c o n f i g u r a t i o n   and  the  g r a d u a l  

30  r o t a t i o n   of  the  s t a r t i n g   valve  3  during  the  s t a r t i n g   cycle  i t s e l f .  

It  is  c l ea r   tha t   the  form  and  d i s p o s i t i o n   of  the  var ious   par t s   of  
the  c a r b u r e t t o r   which  has  been  desc r ibed   can  be  modified  and  v a r i e d  
wi thout   by  th i s   d e p a r t i n g   from  the  scope  of  the  i nven t ion   i t s e l f .  
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CLAIMS 

1.  A  c a r b u r e t t o r   for  an  i n t e r n a l   combustion  engine  i nc lud ing   a t  

l e a s t   one  p i v o t a b l e   b u t t e r f l y   valve  normal ly   held  c losed  by  t h e  

5  ac t ion   of  a  spr ing  and  operab le   to  put  a  duct  in  which  a  mixture   o f  

air   and  pe t ro l   is  formed  in to   communicat ion  with  the  o u t l e t   of  t h e  

c a r b u r e t t o r   i t s e l f ,   and  a  p i v o t a b l e   s t a r t i n g   valve  operable   to  p u t  

the  said  duct  in to   communication  with  the  a tmosphere ,   f i r s t   means 

operable   to  carry   the  said  b u t t e r f l y   valve  to  a  f i r s t   p o s i t i o n   of  

10  opening  when  the  engine  on  which  the  c a r b u r e t t o r   is  mounted  is  n o t  

running,   second  means  operab le   to  c o n t r o l   the  gradual   c losure   of  t h e  

said  b u t t e r f l y   valve  commencing  with  the  i n s t a n t   in  which  the  e n g i n e  

is  s t a r t e d ,   and  i n c l u d i n g   at  l e a s t   one  heat  s e n s i t i v e   e l emen t  

provided  with  a  movable  rod,  the  d i s p l a c e m e n t   of  which  is  c o n t r o l l e d  

1  5  by  the  thermal  energy  of  the  l i qu id   in  the  cooling  c i r c u i t   of  t h e  

said  engine,   c h a r a c t e r i s e d   by  the  fac t   tha t   the  said  second  means 

include  a  f i r s t   l ever   f ixed  to  the  said  b u t t e r f l y   valve  and  a  s e c o n d  

lever   p i v o t a b l e   about  an  axis  p a r a l l e l   to  tha t   of  the  said  b u t t e r f l y  

valve  and  a  con tac t   pad  engageable   a g a i n s t   the  free  end  of  the  s a i d  

20  movable  rod  and  t h r u s t   a g a i n s t   th i s   end  by  the  ac t ion   of  a  s p r i n g ,  

the  said  second  lever   being  provided  with  a  cam  and  the  said  f i r s t  

lever  being  provided  with  a  con tac t   pad  operab le   to  engage  a g a i n s t  

the  said  cam  in  such  a  way  that   fo l lowing   a  d i sp lacemen t   of  the  s a i d  

movable  rod  produced  by  an  i n c r e a s e   in  the  t empera tu re   of  the  s a i d  

25  cooling  l i q u i d   r o t a t i o n   of  the  said  second  lever   is  c o n t r o l l e d   t o  

allow  c losu re   of  the  said  b u t t e r f l y   v a l v e .  

2.  A  c a r b u r e t t o r   accord ing   to  Claim  1,  c h a r a c t e r i s e d   by  the  f a c t  

that  the  p r o f i l e   of  the  said  cam  is  chosen  in  such  a  way  as  t o  

30  obtain  a  p r e d e t e r m i n e d   r e l a t i o n   between  the  d i sp l acemen t s   of  t h e  

said  end  of  the  said  movable  rod  and  the  angles  of  r o t a t i o n   of  t h e  

said  b u t t e r f l y   v a l v e .  
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3.  A  c a r b u r e t t o r   accord ing   to  Claim  1  or  Claim  2,  c h a r a c t e r i s e d  

by  the  fac t   tha t   each  of  the  said  c o n t a c t   pads  comprises  a  t h r e a d e d  

rod  a d j u s t a b l e   in  a  co r r e spond ing   th readed   hole  formed  in  a  t o n g u e  
of  the  c o r r e s p o n d i n g   l e v e r .  

5 

4.  A  c a r b u r e t t o r   accord ing   to  any  p reced ing   Claim,  c h a r a c t e r i s e d  

by  the  fac t   tha t   the  said  f i r s t   means  comprise  a  rod  movable 

s u b s t a n t i a l l y   in  the  d i r e c t i o n   in  which  the  said  movable  rod  i s  

movable,  a  f i r s t   end  of  which  is  r i g i d l y   connected  to  an  a c t u a t o r  
10  ope rab le   to  con t ro l   the  d i sp l acemen t   of  the  said  rod  in  a  f i r s t  

d i r e c t i o n a l   sense  by  the  ac t ion   of  a  spr ing   and  in  a  second 
d i r e c t i o n a l   sense  by  the  ac t ion   of  the  d e p r e s s i o n   which  is  c r e a t e d  
in  the  i n d u c t i o n   mani fo ld   of  the  said  engine,   the  second  end  of  t h e  
said  rod  being  a r ranged   to  engage  on  a  second  con tac t   pad  of  t h e  

15  said  f i r s t   lever   to  con t ro l   the  r o t a t i o n   of  the  said  b u t t e r f l y   v a l v e  
in  the  said  f i r s t   p o s i t i o n   of  opening  by  the  ac t ion   of  the  s a i d  

a c t u a t o r   s p r i n g .  

5.  A  c a r b u r e t t o r   accord ing   to  any  p reced ing   Claim,  c h a r a c t e r i s e d  
20  by  the  fac t   tha t   i t   i nc ludes   t h i rd   means  operable   to  cont ro l   t h e  

gradual   opening  of  the  said  s t a r t i n g   valve  commencing  with  t h e  
i n s t a n t   when  the  engine  is  s t a r t e d ,   the  said  t h i rd   means  c o m p r i s i n g  
a  mechanical   t r a n s m i s s i o n   operable   to  t r a n s m i t   motion  from  the  s a i d  
movable  rod,  when  i t   moves  in  the  said  d i r e c t i o n a l   sense,   to  t h e  

25  said  s t a r t i n g   va lve ,   to  con t ro l   the  c lo su re   t h e r e o f .  

6.  A  c a r b u r e t t o r   according  to  Claim  5,  c h a r a c t e r i s e d   by  the  f a c t  
tha t   the  said  t r a n s m i s s i o n   inc ludes   a  shoulder   formed  on  the  s a i d  
movable  rod,  a  p i v o t a b l e   rocker  having  a  f i r s t   arm  cooperable   w i t h  

30  the  said  shou lde r ,   a  l ink  having  one  end  p ivoted   to  a  second  arm  of  
the  said  rocker   and  a  crank  fixed  to  the  said  s t a r t i n g   valve  and 
p ivo ted   to  the  o ther   end  of  the  said  l i n k .  
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7.  A  c a r b u r e t t o r   accord ing   to  Claim  6,  c h a r a c t e r i s e d   by  the  f a c t  

tha t   the  said  shou lde r   is  formed  on  a  bush  s l i d a b l e   on  the  s a i d  

movable  rod  and  t h r u s t   towards  the  said  f i r s t   rocker   arm  by  a 

s p r i n g .  

8.  A  c a r b u r e t t o r   accord ing   to  Claim  6  and  Claim  7,  c h a r a c t e r i s e d  

by  the  fac t   tha t   the  p ivot   axis   of  the  said  rocker   is  p a r a l l e l   t o  

the  said  axes  of  the  f i r s t   and  second  l e v e r s .  

10 
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