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(S)  Clamping  arrangement 

©  A  clamp  for  a  fuel  injection  nozzle  (10)  of  an 
internal  combustion  engine  includes  a  beam  element 
(14)  which  is  forked  at  one  end  for  engagement  with 
surfaces  on  the  nozzle  and  at  its  other  end  engages 
a  reaction  member  17.  Intermediate  its  ends  the 
beam  element  (14)  is  apertured  to  receive  a  thread- 
ed  member  (21)  engaged  with  the  cylinder  head  (11) 
of  the  engine  whereby  the  nozzle  is  clampled  in  a 
bore  (9)  in  the  cylinder  head.  The  beam  element  is 
formed  from  strip  material  and  is  dimensioned  so 
that  the  force  which  can  be  applied  to  the  nozzle  is 
limited  by  the  elastic  deformation  of  the  beam  ele- 
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CLAMPING  ARRANGEMENT 

This  invention  relates  to  a  clamp  for  use  when 
clamping  a  fuel  injection  nozzle  within  a  bore  in  the 
cylinder  head  of  an  engine. 

Fuel  injection  nozzles  for  compression  ignition 
engines  are  usually  of  cylindrical  form  and  are 
located  within  a  bore  in  the  cylinder  head  of  the 
engine.  A  gas-tight  seal  is  established  between  the 
body  of  the  nozzle  and  part  of  the  bore  and  whilst 
it  is  possible  to  use  seal  rings  accommodated 
within  grooves  within  the  wall  of  the  nozzle  body,  it 
is  usual  to  provide  a  step  in  the  bore  against  which 
an  annular  step  defined  on  the  nozzle  body  is 
engaged  by  the  application  of  an  axial  force  to  the 
body. 

Various  clamping  arrangements  are  known,  one 
such  arrangement  being  described  in  British  Pub- 
lished  Application  2149842A.  In  the  arrangement 
described  in  this  specification  a  clamping  element 
is  employed  which  is  constructed  from  an  elon- 
gated  metal  strip  which  is  bent  transversely  to  the 
desired  shape  and  riveted  and/or  welded  to  secure 
the  clamping  element  in  its  desired  shape.  The 
element  has  a  forked  end  portion  the  forks  of  which 
engage  steps  respectively  defined  on  the  body  of 
the  nozzle.  In  order  to  prevent  spreading  of  the 
forks  in  use  the  strip  material  from  which  the  ele- 
ment  is  formed  has  considerable  thickness  and 
width  so  that  the  beam  strength  of  the  element  is 
high.  The  result  is  that  a  very  high  axial  load  can 
be  imposed  upon  the  nozzle. 

In  the  past  fuel  injection  nozzles  have  been  of 
the  single  spring  variety  with  the  result  that  exces- 
sive  axial  loading  of  the  nozzle  body  during  the 
process  of  clamping  the  nozzle  within  the  engine 
bore  has  had  little  effect  upon  the  performance  of 
the  nozzle.  However,  recent  designs  of  nozzle  in- 
corporate  two  springs  and  the  valve  member  of  the 
nozzle  is  arranged  to  have  a  limited  lift  from  its 
seating  during  the  initial  stage  of  fuel  delivery 
through  the  nozzle.  The  limited  lift  is  very  small 
and  the  various  components  forming  the  nozzle 
have  to  be  very  carefully  adjusted  during  the  as- 
sembly  of  the  nozzle.  It  has  been  found  that  if 
during  the  assembly  of  the  nozzle  to  the  engine  the 
securing  nut  is  tightened  excessively,  the  axial  load 
imposed  on  the  nozzle  body  is  sufficient  to  distort 
the  nozzle  body  by  an  amount,  which  upsets  the 
careful  adjustment  effected  during  the  assembly  of 
the  nozzle. 

The  object  of  the  present  invention  is  to  pro- 
vide  a  clamp  for  the  purpose  specified  in  a  simple 
and  convenient  form. 

According  to  the  invention  a  clamp  for  use 
when  clamping  a  fuel  injection  nozzle  within  a  bore 

in  the  cylinder  head  of  an  engine'  comprises  a 
beam  element  formed  from  strip  material,  the  ele- 
ment  at  one  end  being  forked  for  engagement  in 
use  with  steps  defined  on  the  body  of  the  nozzle, 

5  the  element  at  its  other  end  engaging  in  use  a 
reaction  post  and  intermediate  its  ends  being  aper- 
tured  to  receive  a  threaded  member  engaged  with 
the  cylinder  head  of  the  engine,  the  arrangement 
being  such  that  in  use,  the  axial  force  which  can  be 

70  applied  to  the  nozzle  body  is  limited  by  the  elastic 
deformation  of  the  beam  element. 

Examples  of  clamping  arrangement  in  accor- 
dance  with  the  invention  will  now  be  described  with 
reference  to  the  accompanying  drawings  in  which:- 

75  Figure  1  is  a  side  elevation  of  one  example 
of  a  clamp  in  accordance  with  the  invention, 

Figure  2  is  a  plan  view  of  the  clamp  shown 
in  Figure  1  , 

Figure  3  is  a  view  similar  to  Figure  2  show- 
20  ing  a  modified  form  of  clamp,  and 

Figure  4  is  a  view  similar  to  Figure  1  show- 
ing  a  further  modification  of  the  clamp. 

Referring  to  Figure  1  of  the  drawings,  a  fuel 
25  injection  nozzle  is  seen  at  10  and  is  located  within 

a  bore  9  in  the  cylinder  head  11  of  an  engine.  The 
nozzle  body  is  of  generally  cylindrical  form  and  as 
shown  more  clearly  in  Figure  2,  is  provided  with  a 
pair  of  shoulders  1  2  on  opposite  sides  of  the  body. 

30  The  nozzle  body  also  has  a  fuel  inlet  13  which  in 
use,  is  connected  by  a  pipeline  to  a  fuel  injection 
pump. 

In  order  to  impose  an  axial  load  upon  the  body 
of  the  nozzle  a  clamp  arrangement  is  provided  and 

35  this  comprises  a  beam  element  14  which  is  formed 
from  fiat  material  and  at  one  end  is  forked  defining 
a  pair  of  forks  15  for  engagement  with  the  shoul- 
ders  12  respectively.  At  its  opposite  end  the  ele- 
ment  is  also  forked  to  define  ears  8  and  intermedi- 

40  ate  its  ends  it  is  provided  with  a  circular  aperture 
16.  The  beam  is  therefore  of  generally  "H"  configu- 
ration  in  plan,  and  at  its  end  removed  from  the 
nozzle  the  beam  is  in  engagement  with  a  reaction 
post  17  which  extends  upwardly  generally  parallel 

45  to  the  nozzle.  The  post  17  is  conveniently  provided 
with  a  location  component  18  which  locates  be- 
tween  the  bifurcated  portions  of  the  end  of  the 
beam.  The  post  17  defines  convex  surfaces  19 
presented  to  the  beam  and  the  latter  defines  con- 

so  vex  surfaces  20  which  are  presented  to  and  en- 
gaged  with  the  shoulders  12. 

Extending  through  the  aperture  16  is  a  thread- 
ed  retaining  member  which  in  the  particular  exam- 
ple,  comprises  a  threaded  stud  21  which  is  se- 
cured  within  the  cylinder  head  of  the  engine  and 
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sngaged  with  the  stud  is  a  nut  22  which  is  tight- 
sned  when  it  is  required  to  clamp  the  nozzle  within 
tie  bore.  Intermediate  the  upper  surface  of  the 
seam  and  the  nut  22  there  may  be  provided  a 
washer  (not  shown)  which  defines  a  convex  surface 
sresented  to  the  upper  surface  of  the  beam. 

The  dimensions  of  the  beam  i.e.  thickness, 
width  and  length  are  carefully  chosen  so  that  when 
ihe  nut  is  tightened  the  beam  undergoes  elastic 
deformation.  The  axial  loading  applied  to  the  nozzle 
body  is  therefore  controlled  and  is  less  sensitive  to 
the  degree  of  tightening  of  the  nut  22. 

Conveniently  and  as  shown  in  Figure  1,  the 
post  17  is  integrally  formed  with  a  support  member 
23  which  is  clamped  to  the  cylinder  head  1  1  of  the 
angine  by  means  of  a  further  nut  24  engaged  upon 
the  stud  21. 

The  post  17  may  be  inclined  to  the  axis  of  the 
stud  21  and  the  nozzle  10  conveniently  by  having 
its  lower  end  closer  to  the  axis  of  the  stud  that  its 
upper  end.  The  inclination  of  the  post  reduces  it 
rigidity. 

The  beam  14  in  the  examples  shown  in  Fig- 
ures  1  and  2  engages  with  the  reaction  post  17  and 
the  nozzle  at  four  zones  of  line  contact  and  in  order 
to  better  accommodate  any  misalignment,  the 
beam  14A  as  shown  in  Figure  3,  may  be  provided 
with  a  single  tongue  25  which  engages  with  the 
reaction  post  17  the  latter  having  a  central  recess, 
to  receive  the  tongue  25,  the  recess  being  defined 
by  a  pair  of  ears  7. 

A  modification  is  seen  in  Figure  4,  in  which  the 
support  member  23A  is  spaced  clear  of  the  upper 
surface  of  the  cylinder  head  by  means  of  a  thick 
washer  25. 

In  this  example  the  reaction  post  17  is  of  a 
slightly  reduced  length  in  use,  the  support  member 
23A  also  flexes  in  use  to  enhance  the  flexibility  of 
the  beam  14.  Moreover,  the  support  member  23A 
may  be  provided,  as  illustrated  in  Figure  4,  with 
extensions  26  which  extend  on  opposite  sides  of 
the  body  of  the  nozzle  thereby  to  locate  the  sup- 
port  member  and  the  reaction  post  17  when  the  nut 
24  is  tightened. 

A  further  modification  is  to  form  the  support 
member  and  the  reaction  post  as  two  components 
so  that  in  effect  a  hinge  is  formed  at  the  junction 
thereof.  The  two  separate  components  may  be 
non-detachably  secured  together  whilst  at  the 
same  time  allowing  pivotal  movement,  in  any  con- 
venient  manner  and  furthermore,  the  beam  and  the 
reaction  post  can  also  be  non-detachably  coupled 
together. 

Claims 

1  .  A  clamp  for  use  when  clamping  a  fuel  injec- 
tion  nozzle  (10)  within  a  bore  (9)  of  the  cylinder 

5  head  (11)  of  an  engine  the  clamp  comprising  an 
elongated  beam  element  (14)  which  is  forked  at 
one  end  to  define  a  pair  of  forks  (15)  which  in  use, 
are  engaged  with  steps  (12)  defined  on  the  nozzle 
(10),  the  opposite  end  of  the  beam  element  (14)  in 

?o  use  engaging  a  reaction  member  (17)  and  being 
apertured  intermediate  its  ends  to  receive  a  thread- 
ed  member  (21)  engaged  with  the  cylinder  head 
characterised  in  that  the  beam  element  (14)  is 
formed  from  strip  material  so  dimensioned  that  the 

75  axial  force  which  can  be  applied  to  the  nozzle  (10) 
is  limited  by  elastic  deformation  of  the  beam  ele- 
ment  (14). 

2.  A  clamp  according  to  Claim  1  ,  characterised 
in  that  the  surfaces  (20)  of  the  forks  (15)  which 

20  engage  the  steps  (12)  are  of  convex  form. 
3.  A  clamp  according  to  Claim  2  characterised 

in  that  the  beam  element  (14)  and  the  reaction 
member  (17)  define  interengaging  tongues  (18,  25) 
and  ears  (7,  8). 

25  4.  A  clamp  according  to  Claim  3  characterised 
by  a  support  member  (23A)  which  carries  the  reac- 
tion  member  (17)  said  support  member  (23A)  in 
use  being  secured  to  the  cylinder  head  but  includ- 
ing  a  portion  which  is  spaced  from  the  cylinder 

30  head. 
5.  A  clamp  according  to  Claim  1  characterised 

in  that  the  reaction  member  17  is  inclined  in  use  to 
the  longitudinal  axis  of  the  nozzle  10. 
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