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(57)  A  two  stage  lift  injection  nozzle  includes  a 
nozzle  holder  (10)  to  which  is  secured  a  nozzle 
body  (15)  which  accommodates  a  fuel  pressure 
actuated  valve  member  (18).  The  valve  member 
is  biased  into  engagement  with  a  seating  (23)  by 
a  first  spring  (27)  and  after  a  predetermined 
movement  of  the  valve  member  away  from  the 
seating  it  engages  a  spring  abutment  (34)  of  a 
second  spring  (32).  The  movement  of  the  valve 
member  away  from  the  seating  against  the  ac- 
tion  of  both  springs  is  limited  by  the  engage- 
ment  of  the  abutment  (34)  with  stop  surfaces 
(39)  defined  by  recesses  (36)  in  the  wall  of  a 
chamber  (12)  in  the  holder  and  in  which  the 
springs  are  located. 
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This  invention  relates  to  fuel  injection  nozzles  for 
supplying  fuel  to  internal  combustion  engines  and  of 
the  kind  comprising  a  nozzle  holder  to  which  is  se- 
cured  a  nozzle  body,  the  nozzle  body  defining  a  bore 
in  which  a  valve  member  is  slidable,  a  seating  formed 
in  the  bore,  the  valve  member  being  shaped  for  co- 
operation  with  the  seating  and  being  movable  by  fuel 
under  pressure  away  from  the  seating  to  allow  fuel 
flow  from  a  fuel  inlet  to  an  outlet,  a  fuel  supply  pas- 
sage  formed  in  the  holder  and  through  which  fuel 
flows  from  the  fuel  inlet  under  the  control  of  the  valve 
member,  a  chamber  defined  in  the  holder,  a  first 
spring  in  said  chamber  and  acting  on  the  valve  mem- 
ber  to  bias  the  valve  member  into  engagement  with 
the  seating,  a  second  spring  in  said  chamber,  a  spring 
abutment  for  said  second  spring,  means  movable 
with  the  valve  member  and  engageable  with  said 
spring  abutment  after  a  predetermined  movement  of 
the  valve  member  away  from  the  seating  so  that  the 
further  movement  of  the  valve  member  takes  place 
against  the  action  of  both  springs,  and  means  for  lim- 
iting  the  further  movement  of  the  valve  member  away 
from  the  seating. 

The  object  of  the  invention  is  to  provide  a  fuel  in- 
jection  nozzle  of  the  kind  specified  in  a  simple  and 
convenient  form. 

According  to  the  invention  in  a  fuel  injection  noz- 
zle  of  the  kind  specified  the  means  for  limiting  the  fur- 
ther  movement  of  t  he  valve  member  comprises  a  stop 
surface  defined  by  a  recess  formed  in  the  wall  of  said 
chamber,  said  stop  surface  being  engageable  by  said 
spring  abutment. 

An  example  of  a  fuel  injection  nozzle  in  accor- 
dance  with  the  invention  will  now  be  described  with 
reference  to  the  accompanying  drawings  in  which:- 

Figure  1  is  a  sectional  side  elevation  of  the  noz- 
zle, 
Figure  2  is  a  view  to  an  enlarged  scale  of  part  of 
the  nozzle  seen  in  Figure  1,  and 
Figure  3  is  a  section  on  the  line  3-3  of  Figure  2. 
Referring  to  the  drawings  the  fuel  injection  noz- 

zle  comprises  an  elongated  nozzle  holder  10  of  cylin- 
drical  form  and  within  which  is  formed  a  chamber  12 
which  opens  onto  an  end  surface  13.  The  opposite 
end  of  the  chamber  communicates  with  a  fuel  outlet 
14. 

Located  against  the  end  surface  13  is  the  larger 
end  of  a  stepped  nozzle  body  15,  the  body  being  se- 
cured  to  the  holder  by  means  of  a  cap  nut  16.  Formed 
in  the  nozzle  body  is  a  bore  17  in  which  is  slidable  a 
valve  member  18.  Intermediate  the  ends  of  the  bore 
is  an  enlargement  19  which  is  connected  by  means  of 
a  passage  20  in  the  nozzle  body  and  a  registering 
passage  21  formed  in  the  holder,  with  a  fuel  inlet  22 
which  in  use  is  connected  to  the  outlet  of  a  high  pres- 
sure  fuel  injection  pump. 

The  valve  member  is  shaped  at  its  end  remote 
from  the  holder  to  engage  with  a  seating  23  and 

downstream  of  the  seating  is  formed  an  outlet  orifice 
24.  The  portion  of  the  valve  member  which  lies  inter- 
mediate  the  enlargement  or  recess  19  is  of  smallerdi- 
ameter  than  the  bore  so  as  to  provide  an  annular 

5  clearance  along  which  fuel  can  flow  from  the  recess 
19  when  the  valve  member  is  lifted  from  its  seating. 
Moreover,  at  its  end  adjacent  the  holder  the  valve 
member  is  provided  with  an  extension  25  which  is  of 
reduced  diameter  as  compared  with  the  adjacent  por- 

10  tion  of  thevalvemembersoastoformanannularstep 
26.  In  the  closed  position  of  the  valve  member  the 
step  26  lies  below  the  adjacent  end  surface  of  the 
nozzle  body  by  a  predetermined  distance  which  is 
labelled  in  Figure  2  of  the  drawings,  hi. 

15  The  fuel  injection  nozzle  also  includes  a  pair  of 
coiled  compression  springs.  The  first  spring  27  is 
housed  in  the  end  of  the  chamber  12  remote  from  the 
nozzle  body  and  at  one  end  it  engages  with  the  end 
wall  of  the  chamber  with  a  shim  28  being  interposed 

20  therebetween.  At  its  other  end  the  spring  engages  an 
abutment  29  which  is  mounted  upon  one  end  of  a 
push  rod  30  which  engages  with  the  extension  25  of 
the  valve  member.  The  push  rod  30  extends  through 
and  is  guided  by  the  wall  of  an  aperture  in  a  fixed 

25  abutment  31  against  which  is  engaged  one  end  of  the 
second  spring  32.  As  with  the  spring  27  a  shim  33  is 
interposed  between  the  spring  and  the  abutment.  The 
abutment  31  is  retained  in  position  by  deforming  the 
wall  of  the  holder,  and  a  passage  is  provided  to  enable 

30  leakage  fuel  to  flow  to  the  outlet  14.  At  its  opposite 
end  the  spring  engages  a  further  abutment  34  which 
as  more  clearly  seen  in  Figure  3,  comprises  a  plate 
which  is  of  generally  triangularform  but  having  its  cor- 
ners  rounded.  The  plate  34  is  provided  with  a  central 

35  aperture  35  which  is  located  about  the  extension  25 
so  that  the  plate  is  laterally  located  by  the  extension. 
Moreover,  the  push  rod  30  extends  into  the  aperture 
so  that  it  is  located  by  the  plate. 

The  rounded  corners  of  the  plate  34  extend  with- 
40  in  part  cylindrical  recesses  36  respectively  which  are 

formed  in  the  wall  37  of  the  chamber  12.  The  recess- 
es  define  stop  surfaces  39  respectively  for  engage- 
ment  by  the  adjacent  surfaces  of  the  corner  portions 
of  the  plate  34  and  as  will  be  observed  from  Figure  2, 

45  a  predetermined  distance  labelled  h2  exists  between 
the  end  surface  of  the  plate  and  the  stop  surfaces  39. 

In  operation,  when  fuel  under  pressure  is  sup- 
plied  to  the  inlet  22  a  force  is  generated  upon  the 
valve  member  which  acts  to  move  the  valve  member 

so  against  the  action  of  the  spring  27.  When  the  force 
generated  is  sufficient  the  valve  member  is  lifted  from 
the  seating  to  allow  fuel  flow  through  the  orifice  24. 
The  initial  lift  of  the  valve  member  is  determined  by 
the  engagement  of  the  step  26  with  the  plate  34  and 

55  the  fuel  flow  through  the  orifice  24  is  at  a  restricted 
rate.  As  the  pressure  of  fuel  which  is  supplied  to  the 
inlet  22  increases,  the  force  acting  on  the  valve  mem- 
ber  will  eventually  become  sufficient  to  overcome  the 

2 
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force  exerted  by  both  springs  and  the  valve  member 
will  lift  to  permit  substantially  unrestricted  flow  of  fuel 
through  the  orifice  24.  The  full  extent  of  the  lift  is  de- 
termined  by  the  engagement  of  the  adjacent  surfaces 
of  the  rounded  corner  portions  of  the  plate  34  with  the 
stop  surfaces  39  and  the  total  lift  of  the  valve  member 
amounts  to  the  sum  of  the  distances  hi  and  h2.  When 
the  pressure  of  fuel  supplied  to  the  inlet  decreases, 
the  valve  member  will  return  to  the  closed  position. 

The  position  of  the  passage  21  is  carefully  chos- 
en  to  resist  the  forces  which  are  developed  on  the  wall 
of  the  passage  when  fuel  under  pressure  is  supplied 
to  the  inlet  22  and  as  will  be  seen  from  Figure  3  the 
angular  spacing  of  the  passage  21  is  such  that  it  lies 
intermediate  a  pair  of  adjacent  recesses  36.  The  end 
surface  13  of  the  holder  also  defines  a  pair  of  recess- 
es  38  which  accommodate  location  pegs  respectively 
which  are  provided  on  the  end  surface  of  the  nozzle 
body. 

By  the  arrangement  described  the  maximum  lift 
stop  is  defined  by  the  surfaces  39  of  the  nozzle  holder 
thereby  eliminating  the  rod  like  stop  member  found  in 
prior  constructions.  The  provisions  of  three  stop  sur- 
faces  39  and  the  use  of  the  generally  triangular  spring 
abutment  allows  sufficient  wall  thickness  in  the  noz- 
zle  holder  for  the  passage  21  . 

Claims 

1.  A  fuel  injection  nozzle  for  supplying  fuel  to  an  in- 
ternal  combustion  engine  comprising  a  nozzle 
holder  (10)  to  which  is  secured  a  nozzle  body 
(15),  the  nozzle  body  defining  a  bore  (17)  in 
which  a  valve  member  (18)  is  slidable,  a  seating 
(23)  formed  in  the  bore,  the  valve  member  being 
shaped  for  cooperation  with  the  seating  and  be- 
ing  movable  by  fuel  under  pressure  away  from 
the  seating  to  allow  fuel  flow  from  a  fuel  inlet  (22) 
to  an  outlet  (24),  a  fuel  supply  passage  (21) 
formed  in  the  holder  and  through  which  fuel  flows 
from  the  fuel  inlet  (22)  under  the  control  of  the 
valve  member,  a  chamber  (12)  defined  in  the 
holder,  a  first  spring  (27)  in  said  chamber,  the  first 
spring  acting  on  the  valve  member  (18)  to  bias 
t  he  valve  member  into  engagement  wit  h  t  he  seat- 
ing  (23),  a  second  spring  (32)  in  said  chamber,  a 
spring  abutment  (34)  for  said  second  spring, 
means  (26)  movable  with  the  valve  member  and 
engageable  with  said  spring  abutment  (34)  after 
a  predetermined  movement  of  the  valve  member 
(18)  away  from  the  seating  so  that  the  further 
movement  of  the  valve  member  away  from  the 
seating  takes  place  against  the  action  of  both 
springs,  characterised  by  a  stop  surface  (39)  de- 
fined  by  a  recess  (36)  in  the  wall  of  the  chamber, 
said  stop  surface  being  engageable  by  said 
spring  abutment  (34)  to  limit  the  further  move- 

ment  of  the  valve  member  away  from  the  seating. 

2.  A  nozzle  according  to  Claim  1  ,  characterised  by 
5  three  angularly  spaced  recesses  (36)  in  the  wall 

of  said  chamber  and  in  that  the  spring  abutment 
(34)  is  of  generally  triangular  shape. 

3.  A  nozzle  according  to  Claim  2,  in  which  said  fuel 
10  supply  passage  (21)  is  positioned  intermediate  a 

pair  of  said  recesses  (36). 
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