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©  Fuel  injection  system  for  a  multi-cylinder  endothermic  engine. 

CO 

©  The  system  comprises  first  cylinders  (3a)  pro- 
vided  along  a  first  axis  (Y),  second  cylinders  (3b) 
provided  along  a  second  axis  (Z),  intake  valves  (6), 
one  for  each  cylinder,  a  fuel  manifold  (7),  supply 
pipes  (8)  which  lead  to  the  head  of  the  respective 
cylinder,  and  injectors  (11),  one  for  each  cylinder,  in 
order  to  inject  fuel  along  a  respective  supply  pipe. 
The  injectors  comprise  a  nozzle  (18)  in  which  there 
is  provided  an  injection  hole  (23)  which  is  defined 

along  an  axis  (B)  which  converges  on  the  longitudi- 
nal  axis  (A)  of  the  injector  according  to  an  angle  (a). 
The  axis  of  the  injection  hole  of  the  injectors  which 
supply  the  first  cylinders  converges  on  the  intake 
valve  of  the  first  cylinders,  whereas  the  axis  of  the 
injection  hole  of  the  injectors  which  supply  the  sec- 
ond  cylinders  converges  on  the  intake  valve  of  the 
second  cylinders. 
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The  present  invention  relates  to  a  fuel  injection 
system  for  a  multi-cylinder  endothermic  engine. 

As  is  known,  the  cylinders  of  multi-cylinder 
endothermic  engines  may  be  subdivided  into  two 
rows.  The  fuel  injection  system  for  these  engines 
includes  a  fuel  manifold,  a  plurality  of  supply  pipes 
(one  per  cylinder)  which  originate  from  the  fuel 
manifold  and  extend  as  far  as  the  respective  cyl- 
inder,  a  plurality  of  injectors  suitable  for  injecting 
fuel  along  the  respective  supply  pipe  towards  the 
corresponding  cylinder,  and  an  air  intake  manifold 
which  has  ducts  which  lead  into  the  supply  pipes. 
Since  the  cylinders  are  subdivided  into  two  rows, 
the  said  supply  pipes  have  a  different  length,  a  first 
length  for  the  cylinders  which  are  closer  to  the  fuel 
manifold,  and  a  second  length  for  the  cylinders 
which  are  further  from  the  fuel  manifold.  The  fuel 
manifold  has  a  plurality  of  seats  for  the  injectors, 
these  seats  being  distributed  along  a  predeter- 
mined  axis.  Owing  to  the  difference  in  length  of  the 
supply  pipes,  and  since  the  injectors  are  mounted 
along  the  same  axis,  the  present  system  requires 
the  fuel  jet  to  be  in  line  with  the  longitudinal  axis  of 
the  injectors,  and  the  latter  to  be  oriented  such  that 
the  fuel  jet  is  directed  in  a  median  direction  be- 
tween  the  straight  line  which  connects  the  injector 
and  the  cylinder  which  is  closer  to  the  fuel  mani- 
fold,  and  the  straight  line  which  connects  the  injec- 
tor  and  the  cylinder  which  is  further  from  the  fuel 
manifold.  For  this  reason,  the  fuel  jet  strikes  the 
inner  walls  of  the  supply  pipe. 

The  above-described  system  has  some  dis- 
advantages  caused  by  the  fact  that  the  fuel  jet  has 
a  direction  of  impact  on  the  inner  walls  of  the 
supply  pipe  such  that  particles  of  fuel  are  depos- 
ited  on  these  walls.  In  transient  conditions  in  par- 
ticular,  these  deposits  give  rise  to  problems  in 
controlling  the  stoichiometry  of  the  air-fuel  mixture, 
and  concerning  the  quantity  of  fuel  conveyed  to  the 
cylinder.  In  addition,  atomisation  of  the  fuel  is  less 
effective.  In  particular,  accumulation  of  particles  of 
fuel  on  the  walls  distorts  the  stoichiometry  of  the 
mixture  (which  is  controlled  by  an  electronic  unit), 
since  these  particles  of  fuel  can  be  mixed  with  air 
in  a  cycle  after  that  in  which  they  have  been 
injected.  Furthermore,  if  the  particles  of  fuel  depos- 
ited  on  the  walls  of  the  supply  pipe  during  the 
stage  of  intake  by  the  cylinder,  remain  on  these 
walls,  the  cylinder  takes  in  a  quantity  of  fuel  which 
is  less  than  that  actually  injected  by  the  injector.  If 
these  particles  which  are  still  in  a  liquid  state  are 
then  taken  in  in  a  successive  cycle,  this  gives  rise 
to  incorrect  atomisation  of  the  mixture  taken  in  by 
the  cylinder.  Finally,  if  these  particles  evaporate,  in 
the  successive  cycle  the  cylinder  takes  in  a  quan- 
tity  of  fuel  which  is  greater  than  that  actually  in- 
jected  by  the  injector.  This  impossibility  of  control 
of  the  stoichiometry  and  of  the  quantity  of  fuel 

actually  taken  in  by  the  cylinder,  and  the  existence 
of  incorrect  atomisation,  obviously  affect  the  perfor- 
mance  of  the  engine,  particularly  in  transient  con- 
ditions. 

5  The  object  of  the  present  invention  is  to  pro- 
vide  a  fuel  injection  system  for  a  multi-cylinder 
endothermic  engine,  which  is  free  from  the  above- 
described  disadvantages. 

According  to  the  present  invention,  a  fuel  injec- 
io  tion  system  for  a  multi-cylinder  endothermic  engine 

is  provided  which  comprises: 
a  plurality  of  first  cylinders  provided  along  a 

first  axis; 
a  plurality  of  second  cylinders  provided  along  a 

75  second  axis  which  is  parallel  to  the  first  axis; 
a  plurality  of  intake  valves,  each  of  which  is 

mounted  in  the  head  of  a  respective  cylinder; 
a  fuel  manifold  with  a  longitudinal  axis  which  is 

parallel  to  the  first  and  second  axis; 
20  a  plurality  of  fuel  supply  pipes  which  lead  to 

the  head  of  a  respective  cylinder; 
a  plurality  of  fuel  injectors,  one  for  each  cyl- 

inder,  the  longitudinal  axis  of  which  converges  to- 
wards  a  median  area  defined  between  the  first  and 

25  second  axis,  and  which  can  collect  fuel  from  the 
fuel  manifold  and  inject  this  fuel  into  a  respective 
fuel  supply  pipe;  and 

an  air  intake  manifold  which  can  convey  air 
into  the  fuel  supply  pipes; 

30  characterized  in  that  the  injectors  comprise  a 
nozzle  in  which  there  is  provided  an  injection  hole 
which  is  defined  along  an  axis  which  converges  on 
the  longitudinal  axis  of  the  injector,  according  to  a 
respective  and  predetermined  angle,  and  charac- 

35  terized  in  that  the  axis  of  the  injection  hole  of  the 
injectors  which  supply  the  first  cylinders  converges 
on  the  intake  valve  of  the  first  cylinders,  whereas 
the  axis  of  the  injection  hole  of  the  injectors  which 
supply  the  second  cylinders  converges  on  the  in- 

40  take  valve  of  the  second  cylinders. 
For  improved  understanding  of  the  present  in- 

vention,  a  preferred  embodiment  is  now  described, 
purely  by  way  of  non-limiting  example,  with  refer- 
ence  to  the  attached  drawings,  in  which: 

45  Figure  1  is  a  schematic  plan  view  of  an  injection 
system  according  to  the  present  invention; 
Figure  2  is  an  enlarged  cross-section  along  line 
ll-ll  in  Figure  1  ;  and 
Figure  3  is  a  partial  enlarged  cross-section  of  a 

50  detail  of  the  system  in  Figure  2. 
As  Figure  1  illustrates,  1  indicates  as  a  whole  a 

fuel  injection  system  for  an  endothermic  engine  2 
of  the  type  which  has  a  plurality  of  cylinders  dis- 
tributed  in  two  rows.  The  engine  2  comprises  a 

55  base  4  in  which  there  are  defined  two  parallel  axes 
Y  and  Z;  along  the  axis  Y  there  is  provided  a  first 
plurality  of  cylinders  3a,  and  along  the  axis  Z  there 
is  provided  a  second  plurality  of  cylinders  3b.  Each 

2 
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cylinder  3a  and  3b  (Figure  2)  accommodates  a 
respective  piston  5,  and  has  in  its  head  a  respec- 
tive  intake  valve  6. 

With  reference  to  Figures  1  and  2,  the  system 
I  comprises: 

a  fuel  manifold  7  with  longitudinal  axis  X  which 
is  parallel  to  the  axes  Y  and  Z; 

a  plurality  of  fuel  supply  pipes  8  (one  for  each 
cylinder  3a  and  3b)  which  lead  to  the  head  of  the 
respective  cylinder  3a  and  3b; 

a  plurality  of  fuel  injectors  11,  one  for  each 
cylinder  3a  and  3b; 

an  air  intake  manifold  12,  along  which  there 
acts  a  regulation  valve  13  which  is  preferably  of  the 
throttle  type; 

an  expansion  box  14  into  which  the  manifold 
12  leads;  and 

a  plurality  of  air  supply  pipes  15  which  origi- 
nate  from  the  expansion  box  14,  and  which  are  of 
the  same  number  as  the  fuel  supply  pipes  8. 

With  reference  to  Figure  2,  the  injectors  11 
have  a  head  16,  in  which  there  is  recessed  the  fuel 
inlet  mouth,  which  is  accommodated  in  a  respec- 
tive  seat  17  recessed  in  the  fuel  manifold  7,  and  a 
nozzle  18  (Figure  3)  which  is  accommodated  in  a 
seat  21  recessed  along  the  respective  fuel  supply 
pipe  8.  The  fuel  manifold  7  is  mounted  to  the  side 
of  the  base  4,  and  in  particular  in  the  vicinity  of  the 
axis  Y,  such  that  the  pipes  8  which  supply  the 
cylinders  3a  have  a  length  which  is  shorter  than 
that  of  the  pipes  8  which  supply  the  cylinders  3b. 
The  injectors  1  1  have  a  respective  longitudinal  axis 
A  which  converges  towards  an  area  of  the  base  4 
in  a  median  position  between  the  axes  Y  and  Z. 
The  axes  A  of  all  the  injectors  1  1  are  defined  on  a 
single  plane,  i.e.  all  the  injectors  11  have  the  same 
angle  relative  to  the  longitudinal  axis  X  of  the  fuel 
manifold  7.  The  air  supply  pipes  15  lead  to  a 
respective  fuel  supply  pipe  8,  inside  which  the  air 
and  fuel  are  mixed  in  order  to  obtain  the  air-fuel 
mixture  which  the  cylinder  3a,  3b  will  take  in  by 
means  of  the  valve  6  during  the  intake  stage. 

With  reference  to  Figure  3,  the  nozzle  18  of  the 
injector  11  has  a  plate  22  in  which  there  is  pro- 
vided  an  injection  hole  23  defined  along  an  axis  B 
which  converges  on  the  axis  A  according  to  an 
angle  a;  the  fuel  jet  is  thus  not  in  line  with  the  axis 
A  but  is  at  an  angle  a  relative  to  the  latter. 

With  reference  to  Figure  2,  the  injectors  11 
which  supply  the  cylinders  3a  are  oriented  dif- 
ferently,  and  in  particular  are  rotated  around  the 
axis  A  by  180°  relative  to  the  injectors  11  which 
supply  the  cylinders  3b.  The  orientation  of  the 
injectors  1  1  which  supply  the  cylinders  3a,  and  the 
angle  a  of  the  fuel  jet  relative  to  the  axis  A,  cause 
the  fuel  jet  to  strike  fully  the  valve  6  of  the  cyl- 
inders  3a.  Whereas  the  orientation  of  the  injectors 
II  which  supply  the  cylinders  3b  and  the  angle  a 

of  the  fuel  jet  relative  to  the  axis  A,  cause  the  fuel 
jet  to  strike  fully  the  valve  6  of  the  cylinders  3b, 
this  latter  solution  being  illustrated  in  broken  lines 
in  Figure  3. 

5  According  to  the  above  description,  the  advan- 
tages  obtained  by  implementing  the  present  inven- 
tion  are  clear. 

In  particular,  an  injection  system  is  provided 
according  to  which  all  the  cylinders  use  the  same 

io  injectors,  in  which  the  injection  hole  is  at  an  angle 
relative  to  the  axis  of  the  injector.  If  the  injector  is 
now  positioned  according  to  a  predetermined  ori- 
entation  of  the  injection  hole  axis,  the  fuel  jet  can 
be  directed  against  the  intake  valve  of  the  closer 

is  cylinder  or  of  the  further  cylinder.  This  aimed  di- 
rection  of  the  fuel  jet  does  not  give  rise  to  the 
depositing  of  particles  on  the  walls  of  the  fuel 
supply  pipe,  since  these  walls  are  not  along  the 
axis  of  the  jet.  Consequently,  all  the  quantity  of  fuel 

20  injected  is  then  taken  in  by  the  cylinder,  and  in 
addition  there  is  no  distortion  of  the  stoichiometry 
prescribed  for  the  air-fuel  mixture. 

Finally,  it  is  clear  that  modifications  and  vari- 
ants  may  be  applied  to  the  system  1  described 

25  and  illustrated  here,  without  departing  from  the 
protective  context  of  the  present  invention. 

In  particular,  the  system  1  can  contain  any 
number  of  cylinders  distributed  in  two  rows,  and 
can  include  injectors  of  a  type  other  than  that 

30  described.  The  cylinders  of  one  row  can  have  their 
longitudinal  axis  parallel  or  converging  with  the 
longitudinal  axis  of  the  cylinders  of  the  other  row. 
In  addition,  the  injectors  which  supply  the  cylinders 
3a  could  have  their  injection  holes  defined  along 

35  angled  axes,  with  an  angle  which  differs  from  that 
of  the  injection  holes  of  the  injectors  which  supply 
the  cylinders  3b. 

According  to  a  different  embodiment,  all  the 
injectors  could  have  the  same  orientation,  and  in- 

40  elude  a  plate  22  which  can  be  pivoted  around  the 
axis  A  in  order  to  determine  the  injection  hole  23 
defined  on  an  axis  which  converges  on  the  respec- 
tive  intake  valve  6. 

45  Claims 

1.  Fuel  injection  system  for  a  multi-cylinder  en- 
dothermic  engine  (2)  comprising; 

a  plurality  of  first  cylinders  (3a)  provided 
50  along  a  first  axis  (Y); 

a  plurality  of  second  cylinders  (3b)  pro- 
vided  along  a  second  axis  (Z)  which  is  parallel 
to  the  first  axis  (Y); 

a  plurality  of  intake  valves  (6)  each  of 
55  which  is  mounted  in  the  head  of  a  respective 

cylinder  (3a,  3b); 
a  fuel  manifold  (7)  with  a  longitudinal  axis 

(X)  which  is  parallel  to  the  first  and  second 

3 
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axis  (Y  and  Z); 
a  plurality  of  fuel  supply  pipes  (8)  which 

lead  to  the  head  of  a  respective  cylinder  (3a, 
3b); 

a  plurality  of  fuel  injectors  (11),  one  for  5 
each  cylinder  (3a,  3b),  the  longitudinal  axis  (A) 
of  which  converges  towards  a  median  area 
defined  between  the  first  and  second  axis  (Y 
and  Z),  and  which  can  collect  fuel  from  the  fuel 
manifold  (7)  and  inject  this  fuel  into  a  respec-  10 
tive  fuel  supply  pipe  (8);  and 

an  air  intake  manifold  (12)  which  can  con- 
vey  air  into  the  fuel  supply  pipes  (8); 

characterized  in  that  the  injectors  (11) 
comprise  a  nozzle  (18)  in  which  there  is  pro-  is 
vided  an  injection  hole  (23)  which  is  defined 
along  an  axis  (B)  which  converges  on  the 
longitudinal  axis  (A)  of  the  injector  (11)  accord- 
ing  to  a  respective  and  predetermined  angle 
(a),  and  characterized  in  that  the  axis  (B)  of  the  20 
injection  hole  (23)  of  the  injectors  (11)  which 
supply  the  first  cylinders  (3a)  converges  on  the 
intake  valve  (6)  of  the  first  cylinders  (3a), 
whereas  the  axis  (B)  of  the  injection  hole  (23) 
of  the  injectors  (11)  which  supply  the  second  25 
cylinders  (3b)  converges  on  the  intake  valve 
(6)  of  the  second  cylinders  (3b). 

2.  System  according  to  Claim  1,  characterized  in 
that  all  the  injectors  (11)  have  the  same  angle  30 
between  their  own  longitudinal  axis  (A)  and  the 
axis  (B)  of  their  own  injection  hole  (23). 

3.  System  according  to  Claim  2,  characterized  in 
that  the  injectors  (11)  which  supply  the  first  35 
cylinders  (3a)  are  oriented  differently,  and  in 
particular  are  rotated  around  their  own  longitu- 
dinal  axis  (A)  by  180°  relative  to  the  injectors 
(11)  which  supply  the  second  cylinders  (3b). 

40 
4.  System  according  to  Claim  2,  characterized  in 

that  all  the  injectors  (11)  have  the  same  ori- 
entation,  and  in  that  the  nozzles  (18)  of  the 
injectors  (11)  which  supply  the  first  cylinders 
(3a)  are  oriented  differently,  and  in  particular  45 
are  rotated  around  the  longitudinal  axis  (A)  by 
180°  relative  to  the  nozzles  (18)  of  the  injec- 
tors  (11)  which  supply  the  second  cylinders 
(3b). 

4 
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