
3> J )  

Europaisches  Patentamt 

European  Patent  Office 

Dffice  europeen  des  brevets 

J)  Publication  number: V  3 0 9   1 4 1  

S) EUROPEAN  PATENT  A P P L I C A T I O N  

©  Application  number:  88308471.7 

g>  Date  of  filing:  14.09.88 

£>  int.  Cl*  F02M  3 7 / 1 6  

g>  Priority:  24.09.87  GB  8722498 

@  Date  of  publication  of  application: 
29.03.89  Bulletin  89/13 

®  Designated  Contracting  States: 
OE  ES  FR  GB  IT 

2)  Applicant:  LUCAS  INDUSTRIES  public  limited 
company 
Great  King  Street 
Birmingham,  B19  2XF  West  Midlands(GB) 

2)  Inventor:  Dobson,  Justine  Elizabeth 
3  Oldbury  Close 
Beaconsfield  Buckinghamshire  HP9  2AJ(GB) 
Inventor:  Pope,  Dennis  Graham 
9  Brackwood  Close  Rainham 
Gillingham  Kent  ME8  9LQ(GB) 

©  Representative:  Thompson,  George  Michael  et 
al 
MARKS  &  CLERK  Alpha  Tower  Suffolk  Street 
Queensway 
Birmingham  B1  1TT(GB) 

©  Fuel  treatment  device. 

@>  A  fuel  treatment  device  for  an  internal  combus- 
tion  engine  includes  a  mounting  12  which  carries  a 
part  10  defining  a  fuel  treatment  chamber.  The 
mounting  defines  inlet  and  outlet  ports  14,  16  for 
connection  into  the  engine  fuel  system  and  also  a 
priming  pump  18  which  is  operated  by  a  powered 
actuating  device  32  conveniently  an  electrical  sole- 
noid.  18. 
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:UEL  TREATMENT  DEVICE 

This  invention  relates  to  a  fuel  treatment  device 
for  incorporation  into  the  fuel  system  of  an  internal 
combustion  system,  e.g.  a  compression  ignition 
sngine  for  an  agricultural  vehicle.  5 

The  fuel  treatment  device  may  include  a  fuel 
filter  element  through  which  fuel  is  drawn  to  re- 
move  solid  contaminant  from  the  fuel,  or  a  sedi- 
mentation  device  for  removal  of  solids  from  the  fuel 
by  sedimentation,  or  a  combination  of  both.  The  w 
device  may  further  include  a  fuel  heater.  In  each 
case,  the  device  includes  an  inlet  port  and  an  outlet 
port  for  connection  into  the  fuel  system,  the  inlet 
and  outlet  ports  conveniently  being  located  within  a 
mounting  of  the  device.  It  is  well  known  that,  when  75 
the  fuel  tank  associated  with  the  system  is  drained 
by  operation  of  the  associated  engine,  air  is  drawn 
into  the  system  and  that  the  air  in  the  system  must 
be  purged  before  a  satisfactory  fuel  flow  can  be 
obtained.  It  is  known  to  provide  a  hand  operable  20 
priming  pump  for  this  purpose,  but  hand  priming 
the  fuel  system  is  laborious  and  can  also  be  dif- 
ficult  if  the  hand  priming  pump  is  mounted  in  a 
relatively  inaccessible  position. 

It  is  an  object  of  the  present  invention  to  ob-  25 
viate  or  mitigate  the  above  disadvantages. 

According  to  the  present  invention,  there  is 
provided  a  fuel  treatment  device  for  incorporation 
into  the  fuel  system  of  an  internal  combustion 
engine,  said  device  comprising  a  mounting  where-  30 
by  the  device  can  be  mounted  on  a  support  in  use, 
a  fuel  treatment  chamber  defined  in  a  part  adapted 
to  be  secured  to  the  mounting,  inlet  and  outlet 
ports  communicating  with  the  fuel  treatment  cham- 
ber  whereby  the  device  can  be  connected  into  the  35 
fuel  system,  a  fuel  priming  pump  carried  on  the 
mounting  and  communicating  with  the  inlet  and 
outlet  ports,  and  a  powered  actuating  device  op- 
erably  connected  with  the  priming  pump,  said 
powered  actuating  device  being  carried  on  said  40 
mounting. 

The  powered  actuating  device  may  be  an 
electrically-,  pneumatically-,  hydraulically-,  and/or 
vacuum-operated  actuator. 

In  a  preferred  embodiment,  the  powered  ac-  45 
tuating  device  is  an  electrically-operated  actuator 
such  as  a  solenoid. 

In  a  particularly  convenient  embodiment,  the 
priming  pump  is  a  diaphragm  pump  operated  by 
an  electric  solenoid  mounted  on  the  diaphragm  50 
pump  which  in  turn  is  secured  to  said  mounting. 

Also  according  to  the  present  invention,  there 
is  provided  a  fuel  system  of  an  internal  combustion 
engine  including  a  fuel  treatment  device  according 
to  the  present  invention. 

An  embodiment  of  the  present  invention  win 
now  be  described,  by  way  of  example,  with  refer-   ̂

ence  to  the  accompanying  drawing,  in  which:- 
Fig.  1  is  a  part  sectional  view  of  the  top  part  * 

of  a  fuel  treatment  device  according  to  the  present 
invention,  and 

Fig.  2  is  a  schematic  illustration  of  a  fuel 
system  of  an  internal  combustion  engine  incor- 
porating  a  fuel  treatment  device  according  to  the 
present  invention. 

Referring  now  to  Fig.  1,  the  fuel  treatment 
device  illustrated  therein  takes  the  form  of  a  fuel 
filter  device  for  filtering  fuel  being  supplied  to  a 
compression  igniton  engine.  Such  a  device  com- 
prises  a  filter  element  10  (only  partly  shown)  hav- 
ing  a  form  which  is  known  per  se  and  which  is 
secured  to  the  underside  of  a  mounting  12  which  is 
commonly  referred  to  as  a  filter  head.  Such  a 
mounting  12  is  adapted  to  be  mounted  at  a  conve- 
nient  location  on  a  motor  vehicle  (e.g.  an  agricul- 
tural  tractor  or  the  like)  in  a  manner  which  is  known 
per  se  and  which  need  not  be  described  in  detail 
herein.  The  mounting  12  includes  a  fuel  inlet  port 
14  and  a  fuel  outlet  port  16. 

A  solenoid-operated  diaphragm  pump  shown 
generally  at  18  is  secured  by  bolts  20  to  the 
mounting  12.  The  solenoid-operated  diaphragm 
pump  18  includes  a  pumping  chamber  22  having  a 
one-way  inlet  valve  24  (shown  only  in  Fig.  2)  and  a 
one-way  outlet  valve  26  (also  shown  only  in  Fig.  2) 
which  serve  to  permit  fuel  to  pass  in  only  one 
direction  through  the  chamber  22  from  the  inlet  to 
the  outlet  thereof.  The  inlet  valve  24  communicates 
with  the  inlet  port  14,  whilst  the  outlet  valve  26 
communicates  with  the  filter  element  10  so  that 
fuel  which  has  passed  through  the  outlet  valve  26, 
is  passed  into  the  filter  element  10  to  be  filtered 
and  then  leaves  the  device  through  the  outlet  port 
16.  The  pump  chamber  22  is  closed  by  diaphragm 
28  which  is  displaceably  secured  in  a  manner 
known  per  se  to  a  plunger  30.  The  plunger  30 
extends  into  and  forms  the  movable  core  or  ar- 
mature  of  a  solenoid  (not  shown)  mounted  in  a  31 
body  32  which  is  secured  to  the  mounting  12  by  1 
the  bolts  20.  The  arrangement  is  such  that,  when  h 
the  solenoid  is  energised,  the  plunger  30  is  drawn 
upwardly  so  as  to  move  the  diaphragm  in  a  direc- 
tion  which  increases  the  volume  of  the  pump 
chamber  22.  A  sensing  element  (indicated  sche- 
matically  at  34)  which  includes  a  position  sensor  36 
(Fig.  2)  and  electrical  switch  38  (Fig.  2)  is  provided 
for  de-energising  the  solenoid.  When  the  solenoid 
is  de-energised,  the  diaphragm  is  moved  by  means 
of  a  compression  spring  40  so  as  to  decrease  the 
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olume  of  the  pump  chamber  22.  In  this  way,  fuel 
5  drawn  by  the  diaphragm  pumping  action  in  a 
lanner  known  per  se  through  the  inlet  port  14  to 
iass  through  the  filter  element  10  and  be  dis- 
harged  through  the  outlet  port  16.  Such  a  pump  is 
apable  of  pumping  air  and  so  is  capable  of  prim- 
ig  the  fuel  system  when  air  has  been  drawn  into 
ie  fuel  system. 

If  desired  the  pump  can  be  operated  in  the 
ipposite  manner  so  that  when  the  solenoid  is  ener- 
lised  the  diaphragm  is  moved  to  reduce  the  vol- 
ime  of  the  pumping  chamber  with  the  spring  act- 
ig  to  increase  the  volume  of  the  pumping  cham- 
ier  to  draw  fuel  through  the  inlet. 

The  fuel  system  illustrated  in  Fig.  2  includes 
uel  tank  42  having  feed  line  44  connected  to  the 
nlet  port  14  and  inlet  valve  24.  For  the  sake  of 
simplicity,  the  fuel  treatment  device  is  illustrated  in 
:ig.  2  with  the  various  parts  thereof  shown  sche- 
natically  without  illustrating  the  above-described 
nechanical  juxtaposition.  The  fuel  system  further 
ncludes  a  fuel  injection  pump  46  which  is  fed  with 
iltered  fuel  via  line  48  connected  with  outlet  port 
1  6  of  the  fuel  treatment  device.  The  fuel  injection 
jump  46  includes  a  low  pressure  transfer  pump 
vhich  supplies  a  high  pressure  pump.  However, 
he  transfer  pump  cannot  provide  the  lift  required 
o  draw  fuel  from  the  tank  42.  In  the  above  de- 
scribed  embodiment,  the  solenoid  operated  dia- 
jhragm  pump  18  operates  during  normal  pumping 
jf  fuel  from  the  tank  42  to  the  fuel  injection  pump 
t6  and  not  just  when  priming  of  the  fuel  system  is 
■equired  after  entry  of  air  into  the  system. 

Claims 

a.  a  Tuei  treatment  aevice  accoramg  iu  uiemu  e. 
characterised  in  that  said  priming  pump  includes  a 
diaphragm  (28)  which  is  coupled  to  said  armature 
(30). 

4.  A  fuel  treatment  device  according  to  Claim  3 
characterised  by  a  sensing  element  (34)  responsive 
to  the  position  of  the  armature  (30)  for  de-ener- 
gising  the  solenoid  upon  completion  of  the  stroke 
of  the  armature,  and  a  return  spring  (40)  for  return- 

3  ing  the  armature  following  de-energisation  of  the 
solenoid. 
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1  .  A  fuel  treatment  device  for  incorporation  into 
the  fuel  system  of  an  internal  combustion  engine 
comprising  a  mounting  (12),  a  fuel  treatment  cham-  40 
ber  defined  in  a  part  (10)  adapted  to  be  secured  to 
the  mounting,  inlet  and  outlet  ports  (14,  16)  com- 
municating  with  the  fuel  treatment  chamber  where- 
by  the  device  can  be  connected  into  the  fuel  sys- 
tem,  a  fuel  priming  pump  (18)  carried  on  the  45 
mounting  and  communicating  with  the  inlet  and 
outlet  ports  (14,  16)  characterised  by  a  powered 
actuating  device  (32)  operably  connected  with  the 
priming  pump,  said  powered  actuating  device  (32) 
being  carried  on  said  mounting.  so 

2.  A  fuel  treatment  device  according  to  Claim  1 
characterised  in  that  said  powered  actuating  device 
(32)  is  a  solenoid  including  an  armature  (30)  which 
is  coupled  to  a  movable  member  of  the  priming 
pump  (18).  55 
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