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y  uevice  aaapiea  to  enricn  tne  mixture  supplied  by  a  carburetor  tor  internal  combustion  engines. 

«  vduuum  capsuie  opens  an  aaaitionai  tuel  circuit  when 
he  vacuum  in  the  suction  manifold  has  a  comparatively  low 
ralue  because  the  engine  functions  at  heavy  duty  conditions 
ind  full  power;  said  circuit  has  two  branch  conduits  to  feed 
uel  both  to  the  main  feed  circuit  and  the  idling  circuit  of  the 
:arburettor.  The  amount  of  fuel  supplied  to  these  two  circuits 
s  adapted  to  maintain  the  correct  strength  of  the  mixture 
supplied  by  the  carburettor  in  the  running  conditions  for 
which  the  vacuum  capsule  opens  said  circuit. 
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A  vacuum  capsule  opens  an  additional  fuel  circuit  when 
the  vacuum  in  the  suction  manifold  has  a  comparatively  low 
value  because  the  engine  functions  at  heavy  duty  conditions 
and  full  power;  said  circuit  has  two  branch  conduits  to  feed 
fuel  both  to  the  main  feed  circuit  and  the  idling  circuit  of  the 
carburettor.  The  amount  of  fuel  supplied  to  these  two  circuits 
is  adapted  to  maintain  the  correct  strength  of  the  mixture 
supplied  by  the  carburettor  in  the  running  conditions  for 
which  the  vacuum  capsule  opens  said  circuit. 



The  i nven t ion   r e l a t e s   to  c a r b u r e t t o r s   for  i n t e r n a l   combus t ion  

engines  and  in  p a r t i c u l a r   to  a  system  adapted  to  supply,   under  c e r t a i n  

c o n d i t i o n s   of  ope ra t ion   of  the  eng ine ,   a d d i t i o n a l   fuel  to  the  c o n -  

ven t iona l   main  feed  and  i d l i ng   c i r c u i t s   of  the  c a r b u r e t t o r .  

Devices  for  supplying  a d d i t i o n a l   fuel  to  the  a f o r e s a i d   c i r c u i t s  

are  known;  they  mainly  c o n s i s t   in  a d d i t i o n a l   fuel  c i r c u i t s   c o n t r o l l e d  

by  a  vacuum  capsule  whose  movable  p a r t i t i o n   ac tua ted   by  the  vacuum 

e x i s t i n g   downstream  of  the  t h r o t t l e   valve  is  capable  of  opening  t h e  

connec t ion   means  between  the  a d d i t i o n a l   c i r c u i t s   and  the  main  c i r c u i t  

or  the  i d l i ng   c i r c u i t .  

Said  devices  do  not  supply  the  two  a f o r e s a i d   c i r c u i t s   s i m u l t a -  

neous ly ,   but  act  s e p a r a t e l y   with  a d d i t i o n a l   fuel  in  the  f i r s t   o r  

second  c i r c u i t ;   th is   not  only  invo lves   the  d i sadvan tage   of  n o t  

so lv ing   the  problems  of  b u l k i n e s s   and  economy  of  the  used  m a t e r i a l s ,  

but  moreover  does  not  permit  to  obta in   a  c o r r e c t   metering  of  t h e  

mixture   in  all  ope ra t ing   c o n d i t i o n s   of  the  engine  as  the  s e p a r a t e  

vacuum  members  act  on  the  r e s p e c t i v e   c i r c u i t s ,   which  are  s e p a r a t e ,  

in  d i f f e r e n t   ways  and  at  d i f f e r e n t   t i m e s .  

It  is  the  main  ob jec t   of  the  p resen t   inven t ion   to  provide  a 

device  which  in  c e r t a i n   o p e r a t i n g   c o n d i t i o n s   of  the  engine  i n c r e a s e s  

the  amount  of  fuel  suppl ied   s i m u l t a n e o u s l y   to  the  main  c i r c u i t   and 

the  id l ing   c i r c u i t   to  mainta in   the  c o r r e c t   s t r eng th   of  the  m i x t u r e  



in  said  o p e r a t i n g   c o n d i t i o n s .  

Another  ob jec t   of  the  i n v e n t i o n   is  to  provide  a  c i r c u i t   c o n t r o l l e d  

by  a  vacuum  member  adapted  to  minimize  the  times  r equ i red   for  f e e d i n g  

the  fuel  to  said  main  and  id l ing   c i r c u i t s   when  the  load  appl ied   to  t h e  

engine  i n c r e a s e s   r ap id ly   from  a  low  ra te   of  r o t a t i o n .  

The  device   according  to  the  i n v e n t i o n   is  c h a r a c t e r i z e d   by  what  i s  

set  fo r th   in  the  f i r s t   claim;  o ther   c h a r a c t e r i s t i c s ,   advantages  and 

embodiments  of  the  invent ion   are  se t   f o r th   in  the  subsequent   c l a i m s  

and  in  the  d e s c r i p t i o n   r e f e r r i n g   p a r t i c u l a r l y   to  the  accompanying 

drawing  given  by  way  of  a  n o n - l i m i t i n g   example .  

In  i t s   p r e f e r r e d   embodiment  the  i nven t ion   is  i n c o r p o r a t e d   in  a 

c a r b u r e t t o r   with  only  one  main  condui t   1  c o n t r o l l e d   by  the  t h r o t t l e  

valve  2  a c tua t ed   by  the  d r i v e r ;   a r ranged   in  the  main  condui t   1  i s  

a  ven tu r i   3  in  the  i n t e r i o r   of  which  the re   is  a  c e n t r i n g   member  3 

which  communicates  d i r e c t l y   with  the  emuls ioning  tube  5.  T h i s  

l a t t e r   r e c e i v e s   the  fuel  from  the  c o n s t a n t   level  f l o a t   chamber,  n o t  

shown;  the  fuel  is  metered  by  the  main  j e t   6  and  e m u l s i f i e d   w i t h  

air   coming in   known  manner  from  the  c a l i b r a t e d   nozzle  7.  

The  c i r c u i t   8  for  the  fo rmat ion   of  the  mixture  suppl ied   d u r i n g  

the  id l ing   and  low  performance  s teps   of  the  engine  s t a r t s   at  t h e  

bottom  of  the  emulsioning  tube  5.  The  condui t   8  leads  to  t h e  

c a l i b r a t e d   o r i f i c e   9  to  which  a i r   is  suppl ied   from  the  c a l i b r a t e d  

nozzle  10  to  form  an  emulsion  which  through  the  condui t   11  is  f e d  

into  the  main  condui t   1  through  a  p l u r a l i t y   of  holes  12  arranged  i n  

the  area  c o n t r o l l e d   by  the  t h r o t t l e   valve  2.  Said  elements  which 

are  known  per  se  c o n s t i t u t e   the  main  and  i d l i ng   c i r c u i t s   of  t h e  

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

The  device  according  to  the  i nven t ion   c o n s i s t s   of  a  vacuum 

capsule   13  which  is  inwardly  d iv ided   into  two  chambers  14  and  15 ,  

which  do  not  communicate  with  each  o t h e r ,   by  means  of  an  e l a s t i c  

diaphragm  16  r e i n f o r c e d   in  i t s   c en t r a l   por t ion   by  a  r i g id   disk  17 

biassed  by  a  spr ing  18  housed  in  the  chamber  14  and  more  p r e c i s e l y  



in  a  c y l i n d r i c a l   p r o j e c t i o n   19;  said  spring  is  adapted  to  bias  t h e  

disk  17  towards  the  r i g h t   with  a  p rede te rmined   load;  secured  to  t h e  

r i g h t   side  of  the  disk  17  is  a  pin  20  adapted  to  s h i f t   under  the  a c t i o n  

of  the  spr ing  18  the  ba l l  21   from  i t s   sea l ing   seat   22  a g a i n s t   the  a c t i o n  

of  a  spr ing  23  arranged  in  the  c a v i t y   24  in  f ron t   of  the  capsule  13. 

The  chamber  15  of  the  capsu le   13  communicates  with  the  c o n s t a n t  

level  f l o a t   chamber,  not  shown,  through  a  f i r s t   and  a  second  c o n d u i t  

Cl  and  C2  which  r e s p e c t i v e l y   permi t   the  flow  of  the  fuel  from  the  f l o a t  

chamber  to  the  chamber  15  and  from  the  l a t t e r   to  the  f l o a t   chamber;  t h e  

condui t   C2 mainly  has  the  purpose  of  removing  from  the  chamber  15  any 

fuel  vapour  bubbles  which  may  form  t h e r e i n .  

When  the  ball  21  is  removed  from  i ts   seat  22  by  the  pin  2 0 ,  t h e  

chamber  15  also  communicates  with  the  cavi ty   24  from  which  depar t s   a 

condui t   25  which  then  extends  in  a  v e r t i c a l   plane  un t i l   i t   reaches  a 

c e r t a i n   he ight   over  the  c o n s t a n t   level   f l o a t   chamber  w h e r e a f t e r   i t  

extends  h o r i z o n t a l l y ;   two  branch  condui t s   26  and  27  depa r t   from  t h e  

h o r i z o n t a l   por t ion   of  the  condui t   25  and  lead  into  the  i d l i ng   c i r c u i t  

11  in  the  area  of  the  c a l i b r a t e d   o r i f i c e   9  and  into  the  e m u l s i o n i n g  

tube  5,  r e s p e c t i v e l y .   The  two  condu i t s   26  and  27  are  provided  w i t h  

two  c a l i b r a t e d   o r i f i c e s   i n d i c a t e d   by  28  and  29,  r e s p e c t i v e l y , w h o s e  

f u n c t i o n s   will  be  exp la ined   in  g r e a t e r   de t a i l   h e r e i n a f t e r .  

The  chamber  14  of  the  capsule   13  communicates  with  the  c o n d u i t  

1  through  a  condui t   30  which  t r a n s m i t s   to  i t   at  any  moment  the  vacuum 

p r e v a i l i n g   downstream  of  the  t h r o t t l e   valve  2 .  

The  ope ra t ion   of  the  device  and  p a r t i c u l a r l y   of  the  vacuum 

c a p s u l e   13  is  ev iden t   from  the  accompanying  d rawing .  

When the  vacuum  in  the  condui t   1  downstream  of  the  t h r o t t l e  

valve-2  is  compara t ive ly   high  due  to  l i t t l e   opening  of  the  t h r o t t l e  

valve  2,  the  diaphragm  16  and  the  disk  17 are  withdrawn  to  the  l e f t  

so  tha t   the  pin  20  does  not  urge  the  ball  21  away  from  the  s e a l i n g  

seat  22.  Under. these  c o n d i t i o n s   the  condui t   25  is  not  fed  with  f u e l  

from  the  f l o a t   chamber  through  the  condui t   C1,  the  chamber  14,  t h e  



sea l ing   sea t   22  and  the  cav i ty   23  which  accommodates  the  spr ing  24 .  

When  the  main  c i r c u i t   does  not  yet   supply  f u e l ,   a  fuel  mixture   i s  

obta ined  whose  fuel  component  is  determined  by  the  id l ing   j e t   9  and  a i r  

coming  both  from  the  nozzle  10  and  the  nozzle  7  through  the  condui t s   26 

and  27  and  the  nozzle  28;  as  a  r e s u l t ,   the  mixture   is  made  lean  to  an 

ex ten t   l imi ted   by  the  dimensions  of  the  nozzles   through  which  the  a i r  

f l o w s .  

When  also  the  main  c i r c u i t   is  supplying  fuel  but  the  vacuum  in  t h e  

suc t ion   manifold  is  s t i l l   s u f f i c i e n t   to  keep  the  sea t   22  closed  by  t h e  

ball  21,  the  leaning  e f f e c t   p e r s i s t s   but  is  p r o g r e s s i v e l y   reduced  u n t i l  

i t   e v e n t u a l l y   d i s a p p e a r s .  

When  the  same  vacuum  is  compara t ive ly   low,  the  diaphragm  16  and 

the  disk  17  are  urged  to  the  r i g h t   by  the  sp r ing   18;  the  pin  20  removes 

the  ball  21  from  the  sea t   22  and  the  condui t   25  r ece ives   fuel  from  t h e  

f l o a t   chamber  along  the  desc r ibed   path  to  supply  the  main  and  i d l i n g  

c i r c u i t s .  

To  a p p r e c i a t e   the  u t i l i t y   of  the  i n v e n t i o n   i t   should  be  kept  i n  

mind  tha t   i t   is  neces sa ry   to  main ta in   the  s t r e n g t h   of  the  mixture  a t  

values  in  conformity   with  often  c o n t r a d i c t o r y   but  n e v e r t h e l e s s   im-  

por t an t   r equ i rements   such  as  fuel  sav ing ,   the  r educ t ion   of  e x h a u s t  

p o l l u t a n t s   and  the  performance  of  a  modern  engine .   In  p a r t i c u l a r ,  

i t   is  necessary   to  keep  the  mixture   suppl ied   by  the  c a r b u r e t t o r   l e a n  

during  the  s teps  of  i d l i ng   and  low  and  medium  performance  of  t h e  

engine,   i . e .   when  the  t h r o t t l e   valve  of  the  c a r b u r e t t o r   is  o n l y  

p a r t i a l l y   open;  it   is  then  necessa ry   to  enr ich   the  mixture  d u r i n g  

the  s teps  of  high  performance  of  the  engine ,   i . e .   when  the  t h r o t t l e  

valve  2  is  near ly   or  comple te ly   open .  

To  meet  the  c r i t e r i a   of  fuel  saving  and  r educ t ion   of  e x h a u s t  

p o l l u t a n t s ,   feeding  of  the  engine  in  the  s teps   of  i d l ing   and  low 

and  medium  performance  is  ensured  by  a  c a r b u r e t t o r   with  p a r t i c u l a r l y  

reduced  basic  d imensioning  (of  the  main  and  i d l i n g   c i r c u i t s )   which  

in  i t s e l f   does  not  permit   to  feed  the  engine  with  a  mixture  of  t h e  

c o r r e c t   s t r eng th   during  high  performance  and  at  fu l l   power.  T h i s  



makes  necessary   an  a d d i t i o n a l   supply  of  fuel  in  these  l a t t e r   s teps  t o  

ensure  c o r r e c t   o p e r a t i o n   of  the  engine.  The  c i r c u i t   c o n t r o l l e d   by  t h e  

vacuum  capsule   13  provides   the  main  and  i d l i ng   c i r c u i t s   of  the  c a r b u -  

r e t t o r   with  an  a d d i t i o n a l   fuel  supply  to  meet  the  feed  requ i rements   o f  

the  engine  for  high  per formance ,   but  excludes  th is   supply  when  t h e  

engine  is  i d l i n g   or  o p e r a t i n g   at  low  or  medium  p e r f o r m a n c e .  

An  a p p r o p r i a t e   d imensioning   of  the  spr ing   18  with  r e spec t   t o  t h e  

diaphragm  16  permits   to  open  the  seat   22  for  lower  vacuum  va lues ,   f o r  

example  of  200  mmHg,  i . e .   when  the  t h r o t t l e   valve  2  is  s u f f i c i e n t l y  

but  not  comple te ly   open  and  p ro t ec t s   the  c e n t e r i n g   member  4  f r o m  t h e  

p u l s a t i n g   e f f e c t s   of  the  engine.   Under  these  c o n d i t i o n s   the  supply  o f  

the  a d d i t i o n a l   fuel  takes  place  both  through  the  branch  26,  which 

leads  to  the  i d l i ng   c i r c u i t ,   and  the  branch  27  which  leads  to  the  main 

c i r c u i t ,   as  in  both  these  c i r c u i t s   s igna l s   are  ac t ing   which  are  s u f -  

f i c i e n t l y   powerful  to  a t t r a c t   fuel  from  the  condui t   25 .  

By  a p p r o p r i a t e l y   d imensioning  the  o r i f i c e s   28  and  29  it   is  p o s s i b l e  

to  obtain   a  p reva lence   of  the  amount  of  fuel  fed  through  the  branch  26 

over  the  amount  of  fuel  fed  through  the  branch  27  at  l e a s t   in  t h e  

beginning  of  the  o p e r a t i o n   of  the  c i r c u i t   c o n t r o l l e d   by  the  capsule  13.  

As  the  t h r o t t l e   valve  2  is  g radua l ly   opened,  the  vacuum  in  the  m a n i f o l d  

d i m i n i s h e s ,   but  the  vacuum  in  the  choke  3  i n c r e a s e s ;   c o n s e q u e n t l y ,   t h e  

supply  of  a d d i t i o n a l   fuel  through  the  condui t   26  d imin i shes   p r o g r e s s i v e l y ,  

but  the  supply  of  a d d i t i o n a l   fuel  through  the  condui t   27  i n c r e a s e s   p r o -  

g r e s s i v e l y .   When  the  t h r o t t l e   valve  2  has  reached  the  complete ly   opened 

c o n d i t i o n ,   the  i d l i ng   c i r c u i t   does  not  supply  fuel  because  the  s i g n a l  

of  d e l i v e r y   a c t u a t i o n   in  the  area  of  the  holes  12  becomes  very  low;  t h e  

a d d i t i o n a l   fuel  is  only  suppl ied  by  the  branch  27  which  feeds  the  main 

c i r c u i t .   In  th is   manner  the  engine  is  suppl ied   with  a  mixture  of  t h e  

c o r r e c t   s t r e n g t h   also  in  the  completely  open  c o n d i t i o n   when  the  e n -  

richment  becomes  p a r t i c u l a r l y   important   due  to  the  p u l s a t i n g   e f f e c t .  

The  device  according   to  the  invent ion   permits   the  engine  to  be 

a c c e l e r a t e d   from a  low  rate   of  r o t a t i o n   to  reach  wi th in   the  s h o r t e s t  



p o s s i b l e   time  values  of  r o t a t i o n   and  torque  pe rmi t t ed   by  p a r t i a l ,   even 

if   l a r g e ,   opening  of  the  t h r o t t l e   valve  2  and  th is   as  a  r e s u l t   of  t h e  

sho r t   times  of  response  of  the  c i r c u i t s   c o n t r o l l e d   by  the  capsule  13 .  

Said  times  of  response  remain  low  even  though  the  ascending  column  o f  

the  channel  25  conta ins   a  c o n s i d e r a b l e   h y d r o s t a t i c   head  over  the  l e v e l  

of  the  f l o a t   chamber.  This  can  be  exp la ined   by  c o n s i d e r i n g   that   in  t h e  

open  c o n d i t i o n   of  the  capsule   13  the  conduit   25  r e c e i v e s   both  the  s i g n a l  

coming  from  the  conduit   1  downstream  of  the  t h r o t t l e   valve  2  t h rough  

the  holes  12  and  the  s ignal   coming  from  the  ven tur i   3  through  t h e  

c e n t r i n g   member  4  and  thus  a  r e s u l t i n g   signal  which  is  at  any  r a t e  

kept  high  and  such  as  to  keep  high  the  speed  of  the  f l u i d   in  all  t h e  

condu i t s   with  supercharg ing   c i r c u i t   i n s e r t i o n   times  i n  t h e   order  o f  

some  hundredths   of  a  s e c o n d .  

What  has  been  de sc r i bed   is  but  one  of  the  p o s s i b l e   embodiments 

of  the  i n v e n t i o n   in  which  many  changes  may  be  made which  do  not  modify  

the  e s sence .   In  p a r t i c u l a r ,   the  condui t   27  may  lead  into  the  tube  5 

at  i t s   base  through  a n . o r i f i c e ,   p o s s i b l y   a  c a l i b r a t e d   o r i f i c e ,   a r r a n g e d  

p a r a l l e l   to  the  main  j e t   6  and  which  r ep laces   the  c a l i b r a t e d   o r i f i c e   29.  

The  shapes ,   m a t e r i a l s   used  and  dimensions  do  not  l i m i t   the  scope  

of  t h e  p r e s e n t   i n v e n t i o n .  



1)  Device  adapted  to  enr ich  the  mixture  suppl ied   by  a  c a r b u r e t t o r  

for  i n t e r n a l   combustion  engines ,   provided  with  at  l e a s t   one  main  c i r c u i t  

for  feeding  the  engine  at  high  per formance   and  fu l l   power  and  with  a 

c i r c u i t   for  f eed ing   the  engine  when  i t   is  id l ing   or  ope ra t ing   at  low  o r  

medium  per formance ,   said  c i r c u i t s   l ead ing   into  the  main  condui t   of  t h e  

c a r b u r e t t o r   r e s p e c t i v e l y - a d j a c e n t   the  ven tu r i   and  in  the  area  of  t h e  

id l ing   d e l i v e r y   holes  c o n t r o l l e d   by  the  main  t h r o t t l e   va lve ,   with  a 

capsule  r e spons ive   to  the  vacuum  p r e v a i l i n g   in  the  main  condui t   of  t h e  

c a r b u r e t t o r   downstream  of  the  t h r o t t l e   valve  and  adapted  to  open  and 

close  communication  means  between  the  cons t an t   level  f l o a t   chamber  and 

a  condui t   a r ranged  in  the  c a r b u r e t t o r   downstream  of  said  communica t ion  

means,  c h a r a c t e r i z e d   in  tha t   from  said  condui t   there   branch  off  a 

second  and  a  t h i r d   condui t   which  lead  in to   the  i d l i ng   c i r c u i t   and  t h e  

main  c i r c u i t   of  the  c a r b u r e t t o r ,   r e s p e c t i v e l y .  

2)  Device  adapted  to  enrich  the  mix tu re ,   according  to  claim  1 ,  

with  a  por t ion   of  said  condui t   a r ranged   v e r t i c a l l y   un t i l   i t   r e a c h e s  

a  c e r t a i n   he igh t   over  the  f l o a t   chamber,  c h a r a c t e r i z e d   in  tha t   t h e r e  

is  a  f i r s t   and  a  second  c a l i b r a t e d   o r i f i c e   on  said  second  and  s a i d  

th i rd   condui t ,   r e s p e c t i v e l y .  

3)  Device  according  to  claims  1  and  2,  c h a r a c t e r i z e d   in  t h a t  

said  th i rd   condui t   leads  into  the  emuls ioning   tube  at  i t s   base  t h r o u g h  

a  c a l i b r a t e d   o r i f i c e   arranged  p a r a l l e l   to  the  main  j e t .  

4)  Device  according  to  any  of  the  preceding  c la ims ,   c h a r a c t e r i z e d  

by  what  has  been  desc r ibed   and  i l l u s t r a t e d .  
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