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54)  An  acceleration  phase  fuel  enrichment  device  for  a  vehicle  engine. 

©  A  device  (1)  is  described  for  fuel  enrichment  during  ac- 
celeration,  able  to  replace  or  to  be  positioned  alongside  the 
accelerator  pump;  the  device  consists  of  a  supplementary  fuel 
jet  (10)  in  the  carburretor  (4)  controlled  through  an  electro- 
magnet  (12)  by  an  electropneumatic  actuator  (15)  provided 
with  two  chambers  (29,  30)  separated  by  an  element  (28)  mov- 
able  against  the  action  of  a  spring  (33)  and  both  connected  to 
the  induction  manifold  (3)  by  means  of  respective  tubes  (16, 
18)  in  one  of  which  is  positioned  a  delay  valve  (21  ). 
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An  a c c e l e r a t i o n   phase  fuel   enr ichment   device  for  a  v e h i c l e   e n g i n e  

The  p re sen t   i n v e n t i o n   r e l a t e s   to  a  device  for  enr ichment   of  t h e  

f u e l - a i r   mixture  s t r e n g t h   formed  by  a  c a r b u r e t t o r   of  a  heat  e n g i n e  

5  of  a  v e h i c l e ,   able  to  i n t e r v e n e   during  the  a c c e l e r a t i o n   p h a s e  

whereby  to  gua ran tee   the  maximum  development  of  power  by  t h e  

engine  . 

It  is  known  tha t   for  the  purpose  of  reducing  the  fuel  consumpt ion  

10  and  p o l l u t i o n ,   modern  engines  are  designed  in  such  a  way  as  t o  

u t i l i s e   a  p a r t i c u l a r l y   lean  f u e l - a i r   mixture;   however,  not  only  f o r  

q u e s t i o n s   of  performance  but  also  for  reasons  of  s a f e t y  

( c o n s i d e r i n g   the  n e c e s s i t y   of  being  able  r ap id ly   to  perform  an 

ove r t ak ing   manoeuvre)  i t   is  necessa ry   to  enr ich   the  mixture   r a p i d l y  

15  in  such  a  way  as  to  i n c r e a s e   the  power  which  the  engine  can  d e v e l o p  

when  the  a c c e l e r a t o r   pedal  is  f u l l y   depressed ;   it   is  known  tha t   i n  

conven t iona l   engines  t h i s   func t ion   is  performed  by  the  a c c e l e r a t o r  

pump,  which  is  d i r e c t l y   a c tua t ed   by  a  d e c i s i v e   p r e s s u r e   exe r t ed   on 

the  a c c e l e r a t o r   pedal ;   however  the  o p e r a t i o n   of  a c c e l e r a t o r   pumps 

20  cannot  be  s u f f i c i e n t l y   r ap id ,   or  r a t he r   may  be  i n s u f f i c i e n t ,  

e s p e c i a l l y   in  engines  u t i l i s i n g   lean  mixtures   and/or   in  p a r t i c u l a r  

ope ra t i ng   c o n d i t i o n s ,   such  as  during  cold  running  immediate ly   a f t e r  

s t a r t i n g .  

25  The  ob jec t   of  the  i n v e n t i o n   is  tha t   of  p rov id ing   an  e n r i c h m e n t  

device  for  heat  eng ines ,   operab le   to  enr ich   the  a i r - f u e l   m i x t u r e  

s t r e n g t h   during  a c c e l e r a t i o n ,   with  rapid  and  c e r t a i n   i n t e r v e n t i o n ,  

which  has  a  high  r e l i a b i l i t y ,   a  low  cos t ,   and  which  can  be  

p o s i t i o n e d   a longs ide   the  normal  a c c e l e r a t o r   pump  wi thout   a l t e r i n g  

30  i t s   f u n c t i o n .  

The  said  ob jec t   is  achieved  by  the  i nven t ion   in  tha t   i t   r e l a t e s   t o  

an  a c c e l e r a t i o n   phase  fuel   enr ichment ,   device  for  an  engine  of  a  
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veh i c l e ,   c h a r a c t e r i s e d   by  the  f ac t   tha t   i t   i n c l u d e s ,   m  

combinat ion,   an  e l e c t r o p n e u m a t i c   a c t u a t o r   compris ing  a  pa i r   o f  

oppos i te   chambers  of  v a r i a b l e   volume  s epa ra t ed   in  a  f l u i d   t i g h t  

manner  by  an  element  movable  a g a i n s t   the  ac t ion   of  r e s i l i e n t   means ,  

5  which  are  housed  wi th in   the  i n t e r i o r   of  one  of  the  said  chambers;  a 

pair   of  tubes  connec t ing   the  i n t e r i o r   of  the  said  chambers  of  t h e  

a c t u a t o r   with  the  i nduc t ion   manifold  of  the  engine;  a  delay  v a l v e  

p o s i t i o n e d   along  one  of  the  said  tubes;   and  a  supplementary   f u e l  

jet   formed  in  the  c a r b u r e t t o r   of  the  engine  and  the  opening  o f  

10  which  is  c o n t r o l l e d   by  the  a c t u a t i o n   of  the  said  e l e c t r o p n e u m a t i c  

a c t u a t o r   . 

For  a  b e t t e r   unde r s t and ing   of  the  i nven t ion   a  n o n - l i m i t a t i v e  

d e s c r i p t i o n   of  i t s   embodiment  is  now  given  with  r e f e r e n c e   to  t h e  

15  a t t ached   drawing,  in  wh ich :  

Figure  1  s c h e m a t i c a l l y   i l l u s t r a t e s   an  enr ichment   d e v i c e  

formed  according  to  the  i n v e n t i o n ;   and 

Figure  2  i l l u s t r a t e s   on  an  en larged   sca le   a  s c h e m a t i c  

20  s e c t i o n a l   view  of  a  d e t a i l   of  the  device  of  the  i n v e n t i o n .  

With  r e f e r e n c e   to  Figure  1  the re   is  g e n e r a l l y   i n d i c a t e d ,   with  t h e  

r e f e r e n c e   numeral  1  ,  an  enr ichment   device  for  a  heat   engine  2  o f  

any  known  type  and  only  p a r t i a l l y   i l l u s t r a t e d   in  broken  o u t l i n e   f o r  

25  s i m p l i c i t y ;   the  engine  2  is  provided  with  an  i n d u c t i o n   manifold  3,  

a  c a r b u r e t t o r   4  of  any  known  type  connected  to  the  manifold   3 

upstream  of  the  engine  2,  an  a i r   f i l t e r   5  of  known  type  s u r m o u n t i n g  

the  c a r b u r e t t o r   4,  and  a  fuel   supply  duct  6  for  supply ing   a  f u e l ,  

for  example  p e t r o l ,   i n c l u d i n g ,   accord ing   to  the  i n v e n t i o n ,   a  p a i r  

30  of  t e rmina l   branches  7  and  8,  the  f i r s t   of  which  t e r m i n a t e s   in  t h e  

c a r b u r e t t o r   4  to  supply  t h i s   in  the  conven t iona l   known  way,  n o t  

i l l u s t r a t e d   for  s i m p l i c i t y ,   and  the  second  of  which  goes  on  t o  

supply  a  supplementary   fuel   je t   10  forming  an  i n t e g r a l   pa r t   of  t h e  
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device  1,  but  mounted  s ecu re ly   on  the  c a r b u r e t t o r   4,  tor  example  

compris ing  a  nozzle   of  known  type  and  not  i l l u s t r a t e d   f o r  

s i m p l i c i t y   d isposed   in  the  v i c i n i t y   of  the  normal  nozzle   or  je t   o f  

the  c a r b u r e t t o r   4,  between  t h i s   and  a  s h u t t e r   device   11,  of  any 

5  known  type,   for  example  a  needle  valve,   c o n t r o l l a b l e   e x t e r n a l l y   o f  

the  c a r b u r e t t o r   4  and  not  i l l u s t r a t e d   in  d e t a i l   for  s i m p l i c i t y .  

According  to  the  i n v e n t i o n ,   the  device  11  is  c o n t r o l l e d   by  an 

e l ec t romagne t   12  forming  par t   of  the  device  1  and  compris ing  a  c o r e  

10  or  movable  armature  13  mechan ica l ly   connected  to  the  s u p p l e m e n t a r y  

jet   10  in  such  a  way  tha t   the  t r a n s l a t i o n   of  t h i s   core  causes  t h e  

a c t u a t i o n   of  the  device  1  1  with  consequent   opening  and  c losu re   o f  

the  jet   10,  and  an  i nduc to r   14  operable   to  a t t r a c t   the  core  o r  

movable  armature   13  when  it   is  e x c i t e d ,   in  such  a  way  as  to  c a u s e  

1  5  d i sp lacemen t   t he reo f   ;  the  device  1  ,  in  a d d i t i o n   to  the  je t   1  0  and 

the  e l e c t r o m a g n e t   12,  f u r t h e r   inc ludes   an  e l e c t r o p n e u m a t i c   a c t u a t o r  

15,  a  pair   of  tubes  or  pneumatic  l ines   16  and  18  connected   t o g e t h e r  

in  such  a  way  as  to  join  into  a  s ing le   l ine   19,  a  vacuum  t a k e - o f f  

20  of  known  type,  connec t ing   the  l ine   19  to  the  i n t e r i o r   of  t h e  

20  manifold  3  and  t h e r e f o r e   communicating  to  the  tubes  16  and  18  t h e  

vacuum  e x i s t i n g   in  the  manifold  3,  and  a  pneumatic  delay  valve  21 

of  known  type,   which  is  t h e r e f o r e   not  f u r t h e r   d e s c r i b e d   f o r  

s i m p l i c i t y ,   d i sposed   in  s e r i e s   along  the  tube  18.  With  r e f e r e n c e  

also  to  Figure  2,  the  a c t u a t o r   15  comprises  a  cas ing   25,  p r e f e r a b l y  

25  made  in  sheet   metal ,   and  c o n s t i t u t e d   by  two  fac ing   half   - s h e l l s   26 

and  27  joined  t o g e t h e r ,   and  a  movable  element  28  housed  wi th in   t h e  

cas ing  25  in  such  a  way  as  to  def ine   t h e r e i n   two  a d j a c e n t   chambers  

29  and  30,  of  var iabe   volume,  s e a l i n g l y   s e p a r a t e d   in  a  f l u i d - t i g h t  

manner  by  the  movable  element  28,  which  is  p r e f e r a b l y   c o n s t i t u t e d  

30  by  a  deformable   membrane,  for  example  of  rubber ,   clamped  along  t h e  

p e r i m e t r a l   edge  between  the  half   - s h e l l s   26  and  27;  the  chambers  29 

and  30  are  connected  to  the  tubes  16  and  18  r e s p e c t i v e l y   t h r o u g h  

r e s p e c t i v e   o u t l e t   sp igo t s   31  and  32  in  the  chamber  30,  or  r a t h e r   i n  
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tha t   connected  to  the  tube  provided  in  s e r i e s   with  the  delay  v a l v e  

21  there   is  housed  a  h e l i c a l   compression  spr ing   33  aga ins t   t h e  

ac t ion   .of  which  the  membrane  28  is  movable.  To  the  a c t u a t o r   15  i s  

connected  an  e l e c t r i c a l   switch  35  forming  par t   of  an  e l e c t r i c a l  

5  supply  c i r c u i t   36  for  the  e l ec t romagne t   12;  the  d i sp l acemen t   of  t h e  

element  28  causes  opening  or  c losu re   of  the  switch  35  and 

consequen t ly   a c t i v a t i o n   or  d i s a c t i v a t i o n   of  the  e l e c t r o m a g n e t   12; 

according  to  the  i nven t ion   the  connec t ions   between  the  a c t u a t o r   15, 

switch  35  and  e l ec t romagne t   12  are  e f f e c t e d   in  such  a  way  that   t h e  

10  je t   10  is  a c t i v a t e d   fo l lowing  an  a l t e r a t i o n   in  the  r e s t   c o n d i t i o n  

of  the  e l e c t r o m a g n e t i c   means  def ined   by  the  e l e c t r o m a g n e t   12  and 

the  a s s o c i a t e d   c i r c u i t   36  t ak ing   place  as  a  consequence  of  a 

movement  of  the  element  28  in  such  a  sense  as  to  compress  t h e  

spr ing  33.  For  th i s   purpose  the  switch  35  is  i n t e g r a l l y   formed 

15  with  the  a c t u a t o r   15  which,  for  t h i s   reason,   is  i n d i c a t e d   as  b e i n g  

e l e c t r o p n e u m a t i c ,   and  the  c i r c u i t   36  is  formed  in  such  a  way  t h a t  

the  e l ec t romagne t   is  exc i t ed   when  the  switch  35  is  open;  i n  

p a r t i c u l a r   the  c i r c u i t   36  has  the  induc tor   co i l   14  d isposed  i n  

p a r a l l e l   with  r e spec t   to  the  switch  35  and  inc ludes   a  r e s i s t o r   38 

20  d isposed  upstream  of  the  switch  35;  th is   l a t t e r   i nc ludes   a  f i r s t  

metal  conductor   con tac t   39  provided  with  an  e l e c t r i c a l   wire  40  f o r  

connec t ion   to  the  c i r c u i t   36,  which  con tac t   is  f ixed  in  an  

e l e c t r i c a l l y   i n s u l a t e d   manner  on  the  half   - s h e l l   27  by  means  of  a  

c o l l a r   41,  and  p r o j e c t s   into  the  i n t e r i o r   of  the  chamber  30  t owards  

25  the  element  28  and  c o a x i a l l y   with  the  spr ing  33,  and  a  s econd  

conduc t ive   metal  con tac t   42  f ixed  r i g i d l y   onto  the  movable  e l e m e n t  

28  by  means  of  a  p l a t e   43  and  p r o j e c t i n g   into  the  chamber  30 

towards  the  con tac t   39,  c o a x i a l l y   t h e r e w i t h ;   the  two  c o n t a c t s   39 

and  42  are  able  to  coopera te   t o g e t h e r   to  make  e l e c t r i c   con t ac t   upon 

30  compression  of  the  spr ing  33  and  the  con tac t   42  is  l i k e w i s e  

connected  to  the  c i r c u i t   36,  for  example  through  an  e l e c t r i c a l   w i r e  

44  which  connects   i t   e l e c t r i c a l l y   to  the  casing  25,  which  can  be  

connected  to  ear th   in  a  known  manner .  
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In  use,  the  je t   10  is  normally  c losed  and  th i s   is  ob ta ined   by 

holding  the  e l e c t r o m a g n e t   12  e x c i t e d ,   which  holds  the  device  11  i n  

the  c l o su re   p o s i t i o n ;   in  these  c o n d i t i o n s   the  fuel   en t e r s   t h e  

c a r b u r e t t o r   4  only  through  the  duct  7  and  the  v e h i c l e   p r o c e e d s  

under  normal  o p e r a t i n g   c o n d i t i o n s .   When  the  user  d e s i r e s   t o  

a c c e l e r a t e   he  p r e s se s   the  a c c e l e r a t o r   pedal  opening  the  b u t t e r f l y  

valve  of  the  c a r b u r e t t o r   4  and  consequen t ly   causes  a  v a r i a t i o n   ( i n  

p a r t i c u l a r   a  r e d u c t i o n )   in  the  vacuum  in  the  manifold   3;  t h i s  

p ressure   v a r i a t i o n   in  the  manifold  3  is  t r a n s m i t t e d   through  t h e  

t a k e - o f f   20  and  the  l ine   19  to  the  tubes  16  and  18,  and  from  t h e s e  

to  the  chambers  29  and  30  of  the  a c t u a t o r   15,  but  because  of  t h e  

presence  of  the  delay  valve  21  i t   a r r i v e s   in  the  chamber  30  a f t e r   a 

c e r t a i n   time  lapse  with  r e spec t   to  the  moment  at  which  i t   a r r i v e s  

in  the  chamber  29,  a  lapse  which  depends  on  the  c a l i b r a t i o n   of  t h e  

valve  21  and  which  can  t h e r e f o r e   be  ad ju s t ed   at  w i l l ;   fo l lowing   t h e  

delay  in  the  t r a n s m i s s i o n   of  the  p r e s s u r e   v a r i a t i o n   in  the  chamber 

30  there   is  c r ea t ed   an  imbalance  between  the  p r e s s u r e   in  the  two 

chambers  of  the  a c t u a t o r   15,  which  produces  d i sp l acemen t   of  t h e  

element  28  in  a  sense  such  as  to  compress  the  spring  33  in  tha t   t h e  

chamber  29  is  under  a  g r e a t e r   p r e s s u r e   ( smal le r   vacuum)  than  t h e  

chamber  30.  Consequent ly ,   the  switch  35  is  c losed  s ince  the  two 

con tac t s   39  and  42  come  into  con tac t   with  one  a n o t h e r ,   and  t h e  

induc tor   coi l   14  is  shor t   c i r c u i t e d   causing  d e - e n e r g i s a t i o n   of  t h e  

e l ec t romagne t   12  and  consequent   opening  of  the  supplementary   j e t  

10;  in  these  c o n d i t i o n s   the  fuel  a r r i v e s   in  the  c a r b u r e t t o r   4  b o t h  

from  the  duct  7  and  from  the  duct  8,  tha t   is  to  say  i t   a r r i v e s   i n  

g r e a t e r   q u a n t i t y   and  t h e r e f o r e   produces  the  des i r ed   enr ichment   o f  

the  mixture  during  a c c e l e r a t i o n ;   when  the  t r a n s i e n t   due  to  t h e  

presence  of  the  valve  21  is  f i n i s h e d ,   the  p r e s su re   in  the  chambers  

29  and  30  reach  e q u i l i b r i u m   producing  opening  of  the  switch  35  w i t h  

consequent   r e - e n e r g i s a t i o n   of  the  e l e c t romagne t   12  and  c lo su re   o f  

the  supplementary   je t   10. 
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From  what  has  been  de sc r ibed   the  advantages  connected  with  t h e  

enrichment  device  according   to  the  i nven t ion   wil l   be  e v i d e n t ;   s i n c e  

the  enr ichment   phase  cor responds   exac t ly   to  the  per iod   of  o p e n i n g  

of  the  supplementary   je t   10  and  th i s   corresponds   e x a c t l y   to  t h e  

5  du ra t ion   of  the  p r e s su re   t r a n s i e n t   in  the  chambers  29  and  30,  which  

is  a  func t ion   only  of  the  c a l i b r a t i o n   of  the  valve  21,  by 

consequent ly   d imensioning  the  jet   10  and  the  valve  21  s u i t a b l y   i t  

is  pos s ib l e   to  produce  an  enrichment  of  the  f u e l - a i r   m i x t u r e  

s t r e n g t h   with  g rea t   meter ing  p r e c i s i o n   without   waste  of  fuel   and 

10  only  for  the  time  e f f e c t i v e l y   necessary   to  obtain   the  impulse  o f  

the  engine  2;  the  device  is  moreover  very  r e l i a b l e   and  of  s i m p l e  

c o n s t r u c t i o n   and  can  equa l ly   well  be  put  a longs ide   or  as  a 

replacement   of  the  normal  a c c e l e r a t o r   pumps  according  to  t h e  

requ i rements   of  d i f f e r e n t   v e h i c l e s .   F i n a l l y ,   i t   is  c l ea r   t h a t  

15  v a r i a t i o n s   and  m o d i f i c a t i o n s   to  what  has  been  de sc r ibed   can  be  

in t roduced   wi thout   by  t h i s   depa r t i ng   from  the  scope  of  t h e  

i nven t ion ;   for  example  the  c i r c u i t   36  can  be  formed  d i f f e r e n t l y ,  

and  the  con t ro l   of  the  je t   10  can  be  e f f e c t e d   in  a  d i f f e r e n t  

manner,  for  example  in  a  way  such  as  to  cause  opening  t h e r e o f  

20  fo l lowing  e x c i t a t i o n   of  the  e l ec t romagne t   12  r a t he r   than  f o l l o w i n g  

i t s   d e - e n e r g i s a t i o n   as  in  the  example  d e s c r i b e d .  
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CLAIMS 

1.  An  a c c e l e r a t i o n   phase  fuel  enr ichment   device  for  a  v e h i c l e  

engine,   c h a r a c t e r i s e d   by  the  fac t   tha t   i t   comprises   in  c o m b i n a t i o n :  

5  an  e l e c t r o p n e u m a t i c   a c t u a t o r   (15)  having  a  pa i r   of  o p p o s i t e  

chambers  (29,  30)  of  v a r i a b l e   volume,  s epa ra t ed   in  a  f l u i d - t i g h t  

manner  by  an  element  (28)  movable  a g a i n s t   the  a c t i on   of  r e s i l i e n t  

means  (33)  which  are  housed  wi th in   one  of  the  said  chambers  (29 ,  

30);  a  pa i r   of  tubes  (16,  18)  connec t ing   the  i n t e r i o r   of  the  s a i d  

10  chambers  of  the  a c t u a t o r   (15)  with  the  i nduc t ion   manifold  (4)  o f  

the  engine;   a  delay  valve  (21)  d isposed  in  one  of  the  said  t u b e s  

(18);  and  a  supplementary   fuel  je t   (10)  formed  in  the  c a r b u r e t t o r  

(4)  of  the  engine  and  the  opening  of  which  is  c o n t r o l l e d   by  t h e  

a c t u a t i o n   of  the  said  e l e c t r o p n e u m a t i c   a c t u a t o r   ( 1 5 ) .  

15 

2.  A  device  according  to  Claim  1,  c h a r a c t e r i s e d   by  the  fac t   t h a t  

the  said  r e s i l i e n t   means  are  c o n s t i t u t e d   by  a  compress ion  s p r i n g  

(33)  housed  wi th in   the  i n t e r i o r   of  the  said  chamber  (30)  c o n n e c t e d  

to  the  tube  (18)  provided  with  the  said  delay  valve  ( 2 1 ) .  

20 

3.  A  device  according   to  Claims  1  or  2,  c h a r a c t e r i s e d   by  t h e  

fac t   tha t   it  i nc ludes   e l e c t r o m a g n e t i c   means  (12)  for  opening  t h e  

said  supplementary   fuel   je t   (10),   which  are  a c t i v a t e d   by  t h e  

d i sp lacement   of  the  said  movable  element  (28)  in  a  d i r e c t i o n   such 

25  as  to  deform  the  said  r e s i l i e n t   means  ( 3 3 ) .  

4.  A  device  according  to  Claim  3,  c h a r a c t e r i s e d   by  the  fac t   t h a t  

the  said  e l e c t r o m a g n e t i c   opening  means  comprise  an  e l e c t r o m a g n e t  

(12)  the  core  of  which  is  mechan ica l ly   connected  to  the  s a i d  

30  supplementary   fuel   je t   (10)  in  such  a  way  tha t   the  t r a n s l a t i o n   o f  

the  said  core  causes  opening  and  c losu re   of  the  said  j e t ,   an  

e l e c t r i c   supply  c i r c u i t   (36)  for  the  said  e l e c t r o m a g n e t   (12),  and  a 
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w i t c h   (35)  the  c losu re   and  opening  of  which  are  c o n t r o l l e d   oy  t n e  

said  e l e c t r o p n e u m a t i c   a c t u a t o r   ( 1 5 ) .  

>.  A  device  according  to  Claim  4,  c h a r a c t e r i s e d   by  the  fac t   t h a t  

:he  said  switch  (35)  is  i n c o r p o r a t e d   in  the  said  e l e c t r o p n e u m a t i c  

i c tua to r   (15)  the  said  chambers  (29,  30)  of  v a r i a b l e   volume  b e i n g  

i e l imi t ed   by  a  casing  (25)  provided,   on  the  side  of  the  chamber 

lousing  the  said  spr ing  (33),  with  a  f i r s t   con t ac t   (39)  o f  

:onduct ive   m a t e r i a l   p r o j e c t i n g   into  the  i n t e r i o r   of  th i s   chamber 

[30)  and  e l e c t r i c a l l y   i n s u l a t e d   from  the  said  casing  (25),  and  t h e  

jaid  movable  element  (28)  ca r ry ing   a  second  con tac t   (42)  o f  

conductive  m a t e r i a l   f ixed  t h e r e t o   and  p r o j e c t i n g   into  the  par t   o f  

bhe  said  chamber  (30)  housing  the  spring  (33)  c o a x i a l l y   with  t h e  

f i r s t   con tac t   (39)  and  able  to  contac t   t h i s ,   the  said  con t ac t s   (39 ,  

12)  being  e l e c t r i c a l l y   connected  to  the  said  c i r c u i t   ( 3 6 ) .  
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