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(54)  Diesel  engine  fuel  pump 

(57)  A  fuel  pump  for  a  diesel  engine,  the  fuel  pump  positioned  closely  adjacent  each  other.  By  providing 
comprising  a  tubular  barrel  (1  0)  in  which  a  plunger  (12) 
is  slidably  disposed,  and  at  least  one  group  of  ports  (26) 

such  a  group  of  ports,  rather  than  a  single  port,  exces- 
sive  stressing  of  the  barrel  (10)  is  avoided  during  the 
injection  and  "spill"  phase  of  the  fuel  pump. 
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Description 

The  present  invention  relates  to  a  fuel  pump  for  a 
diesel  engine. 

A  typical  fuel  pump  for  diesel  engines  comprises  a 
barrel  in  which  a  plunger  reciprocates,  the  barrel  having 
one  or  more  inlet  ports  for  supplying  fuel  into  the  inner 
pumping  chamber  of  the  barrel  when  the  plunger  is  re- 
tracted.  In  performing  its  injection  stroke,  the  plunger 
pumps  the  fuel  out  of  the  inner  chamber  and  through  an 
outlet  passage,  which  may  be  formed  in  the  opposite 
end  of  the  barrel.  The  barrel  often  also  includes  a  sep- 
arate  "spill"  port,  out  of  which  the  fuel  within  the  inner 
pumping  chamber  flows  when  the  plunger  reaches  a 
predetermined  position  during  its  injection  stroke:  the 
plunger  may  be  formed  with  a  helical  groove  through 
which  the  fuel  passes  to  the  spill  port,  and  the  rotary 
position  of  the  plunger  around  its  axis  can  be  adjusted 
to  determine  the  longitudinal  position  at  which  the  helical 
groove  communicates  with  the  spill  port,  and  hence  the 
amount  of  fuel  which  is  injected  into  the  engine  by  the 
pump.  The  inlet  port  may  however  serve  as  both  inlet 
and  spill  port:  two  diametrically  opposite  ports  may  be 
provided,  each  acting  as  both  an  inlet  and  spill  port. 

Because  of  the  very  high  pressures  which  are  de- 
veloped  within  the  inner  pumping  chamber  of  the  above 
fuel  pump  during  the  injection  stroke  and  particularly  the 
very  high  pressure  pulse  which  accordingly  occurs  at 
the  spill  phase,  we  have  found  that  excessive  stress  can 
arise  in  the  wall  of  the  barrel,  diametrically  across  the 
spill  port  or  ports,  causing  the  barrel  to  fatigue  and  even- 
tually  fracture. 

We  have  now  devised  a  diesel  engine  fuel  pump,  in 
which  the  above-described  problem  is  alleviated. 

In  accordance  with  the  present  invention,  there  is 
provided  a  fuel  pump  for  a  diesel  engine,  said  fuel  pump 
comprising  atubular  barrel  in  which  a  plunger  is  slidably 
disposed,  and  at  least  one  group  of  ports  formed 
through  the  side  wall  of  said  barrel,  the  ports  of  the  or 
each  said  group  being  positioned  closely  adjacent  each 
other. 

The  group  of  ports  may  comprise  two  or  more  ports 
positioned  closely  adjacent  each  other,  the  distance  be- 
tween  the  centres  of  each  adjacent  pair  of  ports  being 
small  compared  with  the  internal  diameter  of  the  barrel. 
Preferably  the  or  each  adjacent  pair  of  ports  are  posi- 
tioned  so  that  the  distance  between  their  respective  cen- 
tres,  at  the  points  at  which  they  enter  the  inner  pumping 
chamber,  is  less  than  or  equal  to  twice  the  sum  of  their 
respective  diameters. 

More  preferably,  the  or  each  adjacent  pair  of  ports 
are  positioned  so  that  the  distance  between  their  re- 
spective  centres,  at  the  point  at  which  they  enter  the  bar- 
rel,  is  less  than  the  sum  of  their  respective  diameters. 

We  have  found  that  by  replacing  one  port  by  a  group 
of  smaller  ports  which  are  close  together,  the  associated 
stresses  occurring  in  the  injection  and  spill  phases  be- 
come  distributed,  rather  than  concentrated  in  one  plane, 

and  the  risk  of  the  barrel  fracturing  is  substantially  re- 
duced. 

The  ports  of  the  group  may  be  of  equal  diameters, 
or  may  instead  be  of  unequal  diameters.  The  ports  of 

5  the  group  may  have  their  axes  parallel  to  each  other: 
instead,  the  ports  of  the  group  may  have  their  axes  in- 
clined  to  each  other,  either  radially  and/or  circumferen- 
tial  ly. 

The  barrel  of  the  fuel  pump  may  be  formed  with  two 
10  groups  of  ports,  each  group  as  described  above,  with 

one  group  positioned  generally  diametrically  opposite 
the  other  and  each  group  serving  for  the  inlet  and/or  spill 
of  fuel. 

Any  appropriate  means  may  be  provided  to  initiate 
is  the  spill  phase  of  the  pump,  i.e.  such  that  at  a  predeter- 

mined  point  in  the  injection  stroke  of  the  plunger,  the  fuel 
becomes  able  to  leave  the  inner  chamber  of  the  barrel 
through  the  group  of  ports,  or  through  at  least  one  of  the 
groups  of  ports. 

20  Embodiments  of  the  present  invention  will  now  be 
described  by  way  of  examples  only  and  with  reference 
to  the  accompanying  drawings,  in  which: 

FIGURE  1  is  a  schematic  longitudinal  section 
25  through  a  prior  art  fuel  pump  for  a  diesel  engine,  the 

pump  being  shown  with  its  plunger  at  the  com- 
mencement  of  its  injection  stroke; 
FIGURE  2  is  a  similar  view  of  the  fuel  pump  of  Fig- 
ure  1,  shown  during  the  injection  stroke; 

30  FIGURE  3  is  a  similar  view  of  the  fuel  pump  of  Fig- 
ure  1,  shown  during  its  "spill"  phase; 
FIGURE  4  is  an  end  view  of  the  inlet  port  of  the  fuel 
pump  of  Figure  1,  shown  from  within  the  pumping 
chamber  of  the  pump; 

35  FIGURE  5  is  a  view  similar  to  Figure  4,  of  a  fuel 
pump  in  accordance  with  the  present  invention,  pro- 
vided  with  a  pair  of  adjacent  ports  instead  of  the  sin- 
gle  port  of  the  prior  art  pump; 
FIGURE  6  is  a  cross-section  through  the  fuel  pump 

40  of  Figure  5,  showing  one  arrangement  of  the  pair  of 
ports; 
FIGURE  7  is  a  similar  cross-section  through  the 
pump  of  Figure  5,  to  show  a  second  arrangement 
of  the  pair  of  ports; 

45  FIGURE  8  is  a  similar  cross-section  to  show  a  third 
arrangement  of  the  pair  of  ports; 
FIGURE  9  is  a  longitudinal  section  through  a  pump 
in  accordance  with  the  present  invention  to  show  a 
fourth  arrangement  of  the  pair  of  ports;  and 

so  FIGURE  10  is  an  end  view  of  a  pair  of  ports  of  a 
pump  in  accordance  with  the  invention,  to  show  a 
further  arrangement  of  the  ports. 

Referring  to  Figures  1  to  3  of  the  drawings,  there  is 
55  shown  a  prior  art  fuel  pump  for  a  diesel  engine,  the  fuel 

pump  comprising  a  barrel  1  0  and  a  reciprocating  plung- 
er  1  2  formed  with  a  helical  groove  1  4  in  its  side.  An  inlet 
port  1  6  is  formed  through  the  wall  of  the  barrel  1  0:  Figure 
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1  shows  the  plunger  1  2  at  the  commencement  of  its  in- 
jection  stroke,  fuel  having  filled  the  inner  pumping  cham- 
ber  20  of  the  barrel  1  0  via  the  inlet  port  1  6,  as  indicated 
by  the  arrow  A.  As  the  injection  stroke  proceeds,  the 
plunger  12  closes  the  inlet  port  16  and  pumps  the  fuel 
from  within  the  chamber  20  and  out  through  a  passage 
22  in  the  end  of  the  chamber,  as  indicated  by  the  arrow 
B  in  Figure  2.  When  the  leading  edge  of  the  helical 
groove  1  4  passes  the  port  1  6,  the  fuel  within  the  pump- 
ing  chamber  20  is  able  to  pass  through  a  bore  24  in  the 
centre  of  the  plunger  1  2,  to  communicate  with  the  helical 
groove  14  and  port  16,  acting  now  as  a  spill  port:  instead, 
the  barrel  may  be  formed  with  a  separate  spill  port,  di- 
ametrically  opposite  the  inlet  port  16,  or  it  may  be  formed 
with  a  pair  of  diametrically  opposite  ports  each  acting  as 
a  combined  inlet  and  spill  port. 

In  use  of  the  fuel  pump  shown  in  Figures  1  to  3,  very 
high  pressures  (typically  in  excess  of  2000  bar)  are  de- 
veloped  in  the  pumping  chamber  20),  such  that  very 
high  stresses  occur  in  regions  diametrically  across  the 
or  each  port  16,  these  regions  being  indicated  at  S  in 
Figure  4.  These  stresses  can  cause  the  barrel  1  0  to  frac- 
ture  longitudinally. 

In  accordance  with  the  present  invention,  and  as 
shown  in  Figure  5,  the  or  each  port  16  is  replaced  by  a 
group  of  smaller-diameter  ports  26,  which  are  posi- 
tioned  closely  adjacent  each  other.  In  the  example 
shown  in  Figure  5,  the  group  comprises  two  ports  26, 
but  it  may  instead  comprise  more  than  two  ports:  the 
ports  may  be  of  equal  diameters,  as  shown,  or  they  may 
be  of  unequal  diameters.  Preferably  the  or  each  adja- 
cent  pair  of  ports  26  are  positioned  so  that  the  distance 
D  between  their  respective  centres,  at  the  point  at  which 
they  enter  the  chamber  20,  is  less  than  or  equal  to  twice 
the  sum  of  their  respective  diameters  d1  and  d2,  i.e.  D 
<  2  (d1  +  d2).  More  preferably,  the  distance  D  between 
the  respective  centres  of  the  or  each  pair  of  ports  is  less 
than  the  sum  of  the  respective  diameters,  i.e.  D  <  (d-,  + 
d2). 

The  or  each  adjacent  pair  or  ports  26  may  extend 
with  their  axes  parallel  to  each  other,  as  shown  in  Figure 
6.  Alternatively,  the  or  each  adjacent  pair  of  ports  26  may 
have  their  axes  converging  towards  each  other,  as 
shown  in  Figure  7.  The  group  of  ports  26  may  extend 
generally  radially,  as  shown  in  Figure  6,  or  may  be  offset 
to  one  side  of  a  diametrical  plane,  as  shown  in  Figure 
8.  The  group  of  ports  may  lie  in  a  transverse  plane,  to 
which  the  axis  of  the  barrel  1  0  is  normal,  or  they  may  be 
inclined  to  that  plane,  as  shown  in  Figure  9.  The  points 
at  which  the  ports  enter  the  chamber  20  may  lie  in  the 
same  transverse  plane,  as  shown  in  Figures  5  to  9,  or 
in  different  transverse  planes,  as  shown  in  Figure  10: 
the  points  at  which  the  ports  26  enter  the  chamber  20 
may  be  staggered  both  axially  and  circumferentially,  as 
shown  in  Figure  10.  It  will  be  appreciated  that  other  ar- 
rangements  for  the  or  each  group  of  ports  may  instead 
be  provided,  and  those  shown  in  Figures  5  to  10  are 
given  by  way  of  examples  only. 

Although  the  above  description  relates  to  a  fuel 
pump  having  a  mechanically-operated  control  making 
use  of  a  helical  groove  in  the  plunger,  the  invention  is 
equally  applicable  to  a  fuel  pump  having  electronic  con- 

5  trol,  i.e.  in  which  a  valve  is  opened  under  electronic  con- 
trol  to  initiate  the  spill  phase,  instead  of  using  a  helical 
groove  in  the  plunger. 

10  Claims 

1.  Afuel  pump  for  a  diesel  engine,  said  fuel  pump  com- 
prising  a  tubular  barrel  (10)  in  which  a  plunger  (12) 
is  slidably  disposed,  and  at  least  one  group  of  ports 

is  (26)  formed  through  the  side  wall  of  said  barrel,  the 
ports  of  the  or  each  said  group  being  positioned 
closely  adjacent  each  other. 

2.  A  fuel  pump  as  claimed  in  claim  1  ,  in  which  the  or 
20  each  adjacent  pair  of  ports  (26)  are  positioned  so 

that  the  distance  (D)  between  their  centres,  at  the 
points  at  which  they  enter  the  inner  chamber  of  the 
barrel,  is  less  than  or  equal  to  twice  the  sum  of  their 
respective  diameters  (d-,,  d2). 

25 
3.  A  fuel  pump  as  claimed  in  claim  2,  in  which  the  or 

each  adjacent  pair  of  ports  (26)  are  positioned  so 
that  the  distance  (D)  between  the  centres,  at  the 
points  at  which  they  enter  the  inner  chamber  of  the 

30  barrel,  is  less  than  the  sum  of  their  respective  diam- 
eters  (d-,,  d2). 

4.  A  fuel  pump  as  claimed  in  any  preceding  claim,  in 
which  the  ports  of  the  or  each  said  group  are  of 

35  equal  diameters. 

5.  A  fuel  pump  as  claimed  in  any  one  of  claims  1  to  4, 
in  which  the  ports  of  the  or  each  said  group  are  of 
unequal  diameters. 

40 
6.  A  fuel  pump  as  claimed  in  any  preceding  claim,  in 

which  the  ports  of  the  or  each  group  have  their  axes 
parallel  to  each  other. 

45  7.  Afuel  pump  as  claimed  in  any  one  of  claims  1  to  5, 
in  which  the  ports  of  the  or  each  group  have  their 
axes  inclined  to  each  other,  either  radially  and/or  cir- 
cumferentially. 

50 8.  A  fuel  pump  as  claimed  in  any  preceding  claim,  in 
which  said  barrel  (10)  is  formed  with  two  said 
groups  of  ports,  with  one  group  positioned  generally 
diametrically  opposite  the  other  and  each  group  of 
ports  serving  for  the  inlet  and  spill  of  fuel. 

55 
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