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Decanter  prefilter  for  diesel  engine  fuel. 

©  Decanter  prefilter  for  Diesel  engine  fuel  to  be 
arranged  upstream  of  the  main  filter  to  effect  prefil- 
tering  up  to  100-200  u  and  a  simultaneous  separa- 
tion  of  the  suspended  particles  or  of  the  water  by 
decantation.  The  filter  contains  a  filter  cartridge  (12) 
on  which  a  conical  baffle  (18)  is  arranged  for  deflect- 
ing  the  incoming  fuel,  the  baffle  being  urged  by  a 
spring  (20)  against  the  cover  (2).  A  decantation 
chamber  (21)  with  a  drain  hole  (23)  is  defined  below 
the  filter  cartridge  (12).  A  fuel  heating  device  may  be 
accommodated  in  the  head  (8)  and  may  be  con- 
stituted  by  a  polymer  resistor  (40)  with  a  positive 
temperature  coefficient  (PTC),  arranged  between  an 
insulating  element  (43)  and  a  cup-shaped  support 
plate  (41)  to  avoid  the  formation  and  depositing  of 
paraffins  during  the  cold  season. 
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DECANTER  PREFILTER  FOR  DIESEL  ENGINE  FUEL 

The  present  invention  relates  to  a  decanter 
prefilter  for  Diesel  engine  fuel.  Diesel  engine  fuel 
may  contain  tar  agglomerates  of  relatively  large 
size  which  may  cause  rapid  clogging  of  the  filter. 
To  avoid  this  drawback,  above  all  in  the  feed  line  of 
truck  Diesel  engines,  a  prefiltering  unit  is  arranged 
upstream  of  the  main  filter  for  the  purpose  of 
avoiding  rapid  clogging  and  improving  the  life  of 
the  filter.  Typically  prefiltering  is  designed  to  retain 
particles  of  a  size  up  to  100-120  u.  whereas  normal 
filtering  goes  as  far  as  retaining  particles  with  a 
size  of  5-10  ji- 

lt  is  the  object  of  the  present  invention  to 
provide  an  improved  prefiltering  unit  for  Diesel  en- 
gine  fuel,  which  is  capable  of  associating  prefil- 
tering  with  decantation  of  the  water  that  is  usually 
contained  in  the  fuel  and,  if  desired,  to  heat  the  fuel 
to  a  temperature  at  which  the  formation  of  paraffin 
deposits  is  avoided,  when  this  is  required  by  out- 
side  temperature. 

These  and  other  objects  and  advantages  of  the 
invention,  which  will  appear  from  the  following  de- 
scription,  are  achieved  by  a  prefilter  for  Diesel 
engine  fuel,  comprising  a  bowl  closed  by  a  cover  in 
which  fuel  inlet  and  outlet  holes  and  sealing  means 
are  provided  for  fixing  the  bowl  to  a  head  arranged 
upstream  of  a  fuel  filter  in  the  feed  line  of  said 
Diesel  engine,  said  bowl  being  further  provided 
with  a  drain  hole  with  a  removable  plug,  character- 
ized  in  that  said  bowl  contains  a  filter  cartridge  with 
a  cylindrical  crown  above  which  a  conical  baffle  is 
arranged  for  deflecting  the  flow  of  incoming  fuel, 
between  said  cartridge  and  the  bottom  of  the  bowl 
there  being  defined  a  fuel  decantation  chamber  in 
which  an  elastic  support  means  is  arranged  for  the 
assembly  constituted  by  said  filter  cartridge  and 
said  baffle,  said  baffle  being  urged  against  said 
cover  of  the  bowl  in  the  portion  between  said  fuel 
inlet  and  outlet  holes. 

Some  embodiments  of  the  invention  will  now 
be  described  by  way  of  a  non-limiting  example  with 
reference  to  the  accompanying  drawings,  in  which: 

Fig.  1  is  an  axial  sectional  view  of  one  embodi- 
ment  of  the  prefilter  according  to  the  invention; 
Fig.  2  is  a  top  plan  view  of  a  detail  of  the 
embodiment  shown  in  Fig.  1  ; 
Fig.  3  is  an  exploded  perspective  view  of  some 
details  of  the  embodiment  of  Fig.  1  ; 
Fig.  4  is  an  axial  sectional  view  of  a  detail  of  the 
embodiment  of  the  prefilter  according  to  the 
invention. 

Referring  to  Figs.  1  and  2,  indicated  by  1  is  a 
cylindrical  bowl  adapted  to  contain  a  fuel  filter 
element  and  the  other  parts  to  be  described 
hereinafter.  The  bowl  is  closed  by  a  cover  2  above 

which  a  ring  4  is  arranged  and  seam-welded  to  the 
bowl  1  .  The  ring  4  is  shaped  with  a  circular  groove 
5  in  which  an  O  ring  6  is  accommodated  for 
sealing  against  a  head  generally  indicated  by  8,  to 

5  which  the  prefilter  is  screwed.  As  shown  by  the 
plan  view  of  Fig.  2,  the  cover  2  is  provided  with  a 
central  hole  9  for  the  exit  of  the  filtered  fuel  and 
with  a  series  of  holes  10  for  the  inlet  of  the  fuel  to 
be  filtered,  the  latter  holes  being  arranged  along  a 

10  circumference  at  an  intermediate  radial  distance 
between  the  centre  of  the  cover  and  its  periphery 
and  all  of  them  being  left  free  by  the  ring  4 
arranged  above  the  cover. 

Arranged  in  the  bowl  1  is  a  filter  element  12 
75  with  a  cylindrical  crown,  which  is  constituted  by 

pleated  paper  or  an  unwoven  fabric  or  a  polyester 
felt  impregnated  by  a  thermosetting  resin,  for  ex- 
ample  melamine  resin,  so  as  to  impart  sufficient 
stiffness  to  the  element  to  be  self-supporting  and  to 

20  calibrate  the  holes  thereof  so  that  their  size  will  not 
exceed  about  100-120  u.  The  filter  element  12  is 
mounted  between  two  circular  metal  plates  14,  15 
the  first  one  of  which  is  provided  with  a  hole  into 
which  a  sleeve  16  is  inserted  which  forms  part  of  a 

25  conical  baffle  18  which  is  downwardly  open  and 
whose  diameter  is  slightly  greater  than  the  diam- 
eter  of  the  filter  element  12.  The  end  portion  16a  of 
the  sleeve  16,  which  is  inserted  in  the  central  hole 
of  the  plate  14,  has  a  reduced  diameter  so  as  to 

30  form  a  shoulder  17  as  a  seat  for  a  gasket  19  for 
sealing  against  the  plate  14  of  the  filter  cartridge. 

The  assembly  constituted  by  the  filter  cartridge 
12  and  the  baffle  18  is  supported  by  a  helical 
spring  20  arranged  between  the  base  plate  15  of 

35  the  cartridge  12  and  the  bottom  of  the  bowl.  The 
dimensions  of  the  cartridge  and  the  baffle  are  such 
that  between  the  cartridge  and  the  bottom  of  the 
bowl  there  will  remain  a  chamber  21  for  decanta- 
tion  of  the  fuel  which  is  yet  to  be  filtered.  Provided 

40  at  the  bottom  of  the  chamber  is  a  drain  hole  23 
which  is  closed  by  a  screw  plug  24,  for  removal  of 
the  decanted  portion. 

The  top  of  the  conical  baffle  18  urges  against 
the  cover  2  of  the  bowl  through  a  gasket  25  ar- 

45  ranged  between  the  holes  10  and  the  central  hole  9 
of  the  cover  2  to  ensure  the  separation  of  the  inlet 
and  outlet  fuel  flows  into  and  from  the  bowl. 

The  aforementioned  filter  is  fixed  to  a  head  8, 
shown  also  in  Fig.  3,  through  the  threaded  central 

so  hole  9  of  the  cover  which  is  screwed  on  to  a 
likewise  threaded  tube  28  extending  from  the  head. 

The  head  8  is  provided  with  an  inlet  duct  30 
and  outlet  ducts  31  or  31a  for  the  fuel  in  a  known 
manner.  The  inlet  duct  30  opens  into  an  annular 
chamber  32  defined  between  the  head  8  and  the 
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spring  56  bearing  against  a  structure  57  projecting 
from  the  base  14  of  the  filter  cartridge. 

The  operation  of  the  prefilter  described  above 
is  as  follows: 

5  The  fuel  enters  the  head  8  from  the  duct  30,  as 
indicated  by  the  arrows  A  in  Figs.  1  and  3,  due  to 
the  sucking  effect  produced  by  the  feed  pump 
arranged  downstream  and  not  shown.  In  the  em- 
bodiment  in  which  the  head  is  provided  with  a 

w  heating  device,  the  fuel  passes  through  the  insulat- 
ing  plate  43  from  the  hole  36  (Fig.  3)  and  flows 
over  the  entire  upper  surface  of  the  PTC  polymer 
heater,  traversing  it  through  the  hole  37.  Due  to  the 
cup-shaped  configuration  of  the  plate  41,  the  fuel 

15  will  continue  to  flow  over  the  heater  also  along  its 
lower  surface  until  it  leaves  the  heating  device  from 
the  hole  38  in  the  plate  41  .  Below,  the  fuel  that  by 
now  has  been  heated  is  collected  in  the  chamber 
42  and  therefrom  enters  the  bowl  1  through  the 

20  holes  10  in  the  cover.  As  the  fuel  meets  the  conical 
surface  of  the  baffle  18,  it  is  conducted  towards  the 
cylindrical  surface  of  the  filter  cartridge;  further,  the 
separation  of  the  suspended  particles  collecting  in 
the  decantation  chamber  21  is  facilitated.  Also  in 

25  this  chamber  the  separation  of  the  water  from  the 
organic  phase  is  obtained  by  decantation.  The  fuel 
then  passes  radially  through  the  filter  element  12 
and  leaves  the  filter  through  the  axial  holes,  as 
indicated  by  the  arrows  B.  After  reaching  the  head 

30  8,  the  fuel  is  sucked  in  by  the  feed  pump  either 
through  the  vertical  hole  31  or  through  the  horizon- 
tal  hole  31a  (Fig.  3),  one  of  which  is  closed  de- 
pending  upon  the  positioning  of  the  feed  line  and 
of  the  available  space. 

35  The  water  and  the  particles  that  have  been 
decanted  in  the  chamber  21  are  discharged 
through  the  hole  23.  A  system  for  indicating  the 
water  level  in  the  chamber  may  be  provided  as  is 
known  in  the  art. 

40  A  preferred  embodiment  of  the  invention  has 
been  described,  but  obviously  numerous  modifica- 
tions  and  variations  may  be  made  therein  within  the 
scope  of  the  same  inventive  idea. 

cover  2  of  the  bowl  and  faced  by  the  holes  10 
which  permit  the  passage  of  the  fuel  to  the  interior 
of  the  bowl.  Provided  in  the  inlet  duct  30  is  an  air 
bleed  hole  33  which  is  closed  by  a  screw  34. 

Accommodated  in  the  head  8  may  be  an  elec- 
tric  fuel  heating  device  which  is  useful  in  the  cold 
season  to  prevent  the  formation  of  paraffin  deposits 
on  the  filter  and  prevent  the  filter  from  being 
clogged  thereby.  Such  a  device  is  shown  in  cross 
section  in  Fig.  1  and  in  an  exploded  view  in  Fig.  3. 

This  device  substantially  consists  of  a  circular 
plate  40  of  conductive  material,  mounted  between 
a  lower  cup-shaped  plate  41  ,  likewise  of  conductive 
material,  and  a  disk  43  of  insulating  material  which 
is  in  contact  with  the  inner  surface  of  the  head  8  of 
the  filter  and  is  provided  with  a  lower  collar  47  on 
which  the  two  plates  40,41  are  forcedly  mounted. 
The  three  pieces  40,  41  and  43  are  fixed  by  means 
of  screws  45a,  45b  and  45c  passing  through  cor- 
responding  holes  provided  in  each  of  them,  and 
screwed  into  likewise  corresponding  holes  made  in 
the  head  8  of  the  filter.  Further,  the  three  pieces 
40,41  and  43  are  provided  with  holes  36,37  and  38 
for  the  passage  of  the  fuel.  The  supply  of  current 
to  the  heating  plate  40  is  effected  by  a  contact  45 
connected  through  a  terminal  44  to  a  conductor  46 
which  in  turn  is  connected  to  the  positive  pole  of 
the  battery  of  the  motor  vehicle.  The  contact  45 
passes  through  a  hole  42  of  the  insulating  plate  43 
and  the  terminal  44  is  arranged  in  an  aperture  48 
made  in  the  head  8  and  sealed  by  an  insulating 
resin  49.  Further,  the  head  8  is  connected  to 
ground  through  the  conductor  50  and  is  in  elec- 
trical  connection  with  the  assembly  constituted  by 
the  heating  plate  40  and  the  support  plate  41 
through  the  screws  45a,  45b,  45c.  The  heating 
plate  40  preferably  is  a  resistor  with  a  positive 
coefficient  of  resistance  (PTC)  and  is  made  of  an 
appropriate  polymer  material  such  as  that  marketed 
by  Raychem  SpA.  Such  a  material  has  self-adjust- 
ing  properties,  i.e.  it  emits  the  more  heat  the  lower 
the  temperature  is,  a  fact  which  permits  to  avoid 
the  use  of  complex  electronic  temperature  control 
and  adjustment  systems.  However,  it  is  contem- 
plated  to  use  a  temperature  sensor  to  be  inserted 
in  the  end  52  of  the  gas  oil  inlet  duct  30  to  interrupt 
the  feed  circuit  of  the  heater  whenever  the  tem- 
perature  of  the  incoming  fuel  is  already  sufficiently 
high,  as  will  normally  be  the  case  in  the  summer 
season. 

Fig.  4  shows  a  variation  in  the  embodiment  of 
the  filter  cartridge  12  in  which  the  base  plate  14  is 
provided  with  a  bypass  hole  52  which  is  normally 
closed  by  a  valve  53  gauged  to  open  only  when 
the  pressure  upstream  of  the  filter  reaches  a  pre- 
determined  threshold  because  of  clogging  of  the 
filter  element.  The  valve  53  is  constituted  by  a 
shutter  disk  55  biased  to  close  the  hole  52  by  a 

45 
Claims 

1.  Prefilter  for  Diesel  engine  fuel,  comprising  a 
bowl  (1)  closed  by  a  cover  (2)  in  which  fuel  inlet 

so  holes  (10)  and  fuel  outlet  holes  (9)  and  sealing 
means  (6)  are  provided  for  fixing  the  bowl  to  a 
head  (8)  arranged  upstream  of  a  fuel  filter  in  the 
feed  line  of  said  Diesel  engine,  said  bowl  (1)  being 
further  provided  with  a  drain  hole  (23)  with  a  re- 

55  movable  plug  (24),  characterized  in  that  said  bowl 
(1)  contains  a  filter  cartridge  with  a  cylindrical 
crown  (12)  above  which  a  conical  baffle  (18)  is 
arranged  for  deflecting  the  flow  of  the  incoming 
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fuel,  between  said  cartridge  (12)  and  the  bottom  of 
the  bowl  there  being  defined  a  fuel  decantation 
chamber  (21)  in  which  an  elastic  support  means 
(20)  is  arranged  for  the  assembly  constituted  by 
said  filter  cartridge  (12)  and  said  baffle  (18),  said  5 
baffle  (1  8)  being  urged  against  said  cover  (2)  of  the 
bowl  (1)  in  the  portion  between  said  fuel  inlet  holes 
(10)  and  fuel  outlet  holes  (9). 
2.  Fuel  filter  according  to  claim  1  ,  characterized  in 
that  said  head  (8)  contains  an  electric  heating  de-  10 
vice  constituted  by  a  PTC  polymer  resistor  in  the 
form  of  a  flat  circular  plate  (40)  mounted  between  a 
cup-shaped  supporting  element  (41),  also  of  con- 
ductive  material,  and  an  insulating  element  (43)  in 
contact  with  said  head  (8),  said  electric  heating  75 
device  being  mechanically  and  electriclaly  con- 
nected  to  said  head  (8)  by  screws  (45a,  45b,  45c), 
said  insulating  element  (43)  and  said  polymer  re- 
sistor  (40)  and  said  cup-shaped  supporting  element 
(41)  being  provided  with  diametrically  opposed  20 
holes  (36,  37,  38)  for  the  passage  of  the  fuel 
therethrough. 
3.  Prefilter  according  to  claim  2,  characterized  in 
that  said  insulating  element  (43)  is  provided  with  a 
collar  (47)  in  which  there  are  inserted  said  polymer  25 
resistor  (40)  and  said  cup-shaped  supporting  ele- 
ment  (41)  in  electrical  insulation  relative  to  the 
head  (8),  and  in  that  said  insulating  element  (43)  is 
provided  with  a  hole  (42)  in  which  an  electric 
contact  (45)  is  inserted  for  feeding  the  polymer  30 
resistor  (40). 
4.  Prefilter  according  to  claim  1,  characterized  in 
that  said  filter  cartridge  (12)  is  provided  with  a 
bypass  hole  (52)  closed  by  a  valve  (53)  gauged  to 
open  at  a  pressure  exceeding  the  normal  pressure  35 
of  operation. 
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