
(19) J  

(12) 

(43)  Date  of  publication: 
03.11.1999  Bulletin  1999/44 

(21)  Application  number:  99107763.7 

(22)  Date  of  filing:  19.04.1999 

Europaisches  Patentamt  | | |   | |   1  1|  | |   | |   | |   | | |  1  1|  ||  | | |   | | |   | |  
European  Patent  Office 

Office  europeen  des  brevets  (11)  E P   0  9 5 3   7 6 4   A 1  

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

ation:  (51)  int.  CI.6:  F04B  1 7 / 0 4  

(84)  Designated  Contracting  States:  (72)  Inventor:  Duaso,  Javier 
AT  BE  CH  CY  DE  DK  ES  Fl  FR  GB  GR  IE  IT  LI  LU  28003  Madrid  (ES) 
MCNLPTSE 
Designated  Extension  States:  (74)  Representative: 
AL  LT  LV  MK  RO  SI  Eccetto,  Mauro  et  al 

Studio  Torta  S.r.l., 
(30)  Priority:  27.04.1998  IT  BO980263  Via  Viotti,  9 

10121  Torino  (IT) 
(71)  Applicant: 

MAGNETI  MARELLI  S.p.A. 
20145  Milano(IT) 

(54)  Volumetric  pump 

(57)  Volumetric  pump  (1)  in  which  a  piston  (6)  is 
located  to  slide  axially  within  a  seat  (3)  formed  in  a  valve 
body  (2);  the  piston  (6)  defining  within  the  seat  (3)  a  var- 
iable  volume  pumping  chamber  (8),  and  the  axial  ends 
of  the  said  seat  (3)  being  connected  to  atmosphere  by 
means  of  a  supply  duct  (4)  and  an  intake  duct  (5);  the 
volumetric  pump  (1)  comprises  also  an  intake  valve  (13) 
and  a  discharge  valve  (14)  to  regulate  respectively  the 
incoming  fluid  supply  and  the  outgoing  fluid  supply  for 
the  said  pumping  chamber  (8),  and  an  opposing  retain- 

ing  spring  (10)  to  keep  the  piston  (6)  in  the  resting  posi- 
tion  whereby  the  pumping  chamber  volume  (8)  is 
minimised,  and  finally  when  an  electrical  current  passes 
through  it,  a  coil  able  to  produce  a  magnetic  field  able  to 
induce  an  axial  movement  of  the  piston  (6)  within  the 
seat  (3)  to  achieve  an  increase  in  volume  of  the  said 
pumping  chamber  (8);  the  intake  valve  (13)  being 
accommodated  inside  the  pumping  chamber  (8). 
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Description 

[0001  ]  The  present  invention  relates  to  a  volumetric 
pump. 
[0002]  In  particular,  the  present  invention  relates  to  a  s 
volumetric  pump  designed  to  ensure  the  circulation  of 
lubricating  oil  in  a  two-stroke  internal  combustion 
engine  of  known  type;  the  use  to  which  the  details  as 
follow  make  explicit  reference  without  loss  of  their  gen- 
eral  nature  thereby.  10 
[0003]  As  it  is  known,  in  two-stroke  internal  combus- 
tion  engines  the  supply  of  lubricating  oil  to  the  engine 
intake  manifold,  and  to  any  other  part  of  the  engine 
requiring  continuous  lubrication,  is  effectively  achieved 
by  volumetric  pumps  with  gears  and  pistons  actuated  by  15 
the  engine  shaft. 
[0004]  Normally  such  pumps  provide  a  supply  propor- 
tional  to  the  engine  rotation  rate,  and  are  frequently  able 
to  adjust  the  supply  according  to  the  throttle  setting  in 
the  engine  intake,  in  such  a  manner  as  to  maintain  at  a  20 
given  level  the  ratio  between  lubricating  oil  sent  to  the 
engine  intake  distributor  and  the  air  drawn  through  the 
intake  distributor  itself. 
[0005]  Unfortunately  the  oil  pumps  at  present  in  use 
are  not  able  to  satisfy  the  requirements  contained  in  the  25 
anti-pollution  standards  shortly  to  be  introduced.  In 
order  to  come  within  the  limits  established  for  such 
standards,  the  two-stroke  internal  combustion  engines 
must  in  fact  ensure  a  markedly  lower  consumption  of 
lubricating  oil  than  at  present,  and  this  may  only  be  30 
achieved  by  the  use  of  oil  pumps  allowing  an  extremely 
accurate  setting  of  the  lubricating  oil  supply  circulating 
within  the  engine.  In  the  present  volumetric  pumps  such 
a  control  would  only  be  achieved  by  reducing  to  a  few 
microns  the  coupling  toleraces  of  the  various  pistons  of  35 
the  pump;  such  a  reduction  would  only  be  achieved  by 
means  of  complex  production  processes  which  would 
greatly  increase  the  final  production  costs. 
[0006]  A  possible  solution  to  the  problem  of  anti-pollu- 
tion  standards  about  to  be  introduced,  could  be  pro-  40 
vided  by  the  use  of  electro-magnetically  operated 
volumetric  pumps  now  widely  used  elsewhere  in  manu- 
facture. 
[0007]  Referring  to  U.S.3250219,  such  pumps  gener- 
ally  comprise  a  valve-like  body  of  essentially  cylindrical  45 
form,  and  a  ferromagnetic  material  piston  installed  to 
slide  axially  within  a  cylindrical  seat  formed  in  the  valve- 
like  body.  The  two  axial  ends  of  the  cylindrical  seat  are 
in  communication  with  atmosphere  by  way  of  two  con- 
necting  ducts  which  extend  inside  the  valve-like  body,  so 
coaxially  with  the  longitudinal  axis  of  the  valve-like  body; 
while  the  two  variable-volume  chambers  in  which  the 
piston  subdivides  the  cylindrical  seat,  are  in  communi- 
cation  together  through  an  axial  duct  formed  in  the  body 
of  the  piston.  55 
[0008]  The  electromagnetically-actuated  volumetric 
pumps  also  comprise  an  opposition  spring,  which  is 
located  inside  one  of  the  two  variable-volume  chambers 

of  which  the  piston  subdivides  the  cylindrical  seat,  in 
such  a  manner  as  to  minimise  the  volume  of  the  cham- 
ber  not  occupied  by  the  spring;  and  a  coil  of  electrically 
conductor  material,  which  when  an  electrical  current 
passes  through,  is  able  to  generate  a  magnetic  field 
able  to  oppose  the  force  of  the  opposing  spring,  and  to 
axially  move  the  piston  in  such  a  way  as  to  maximise  the 
volume  of  the  variable-volume  chamber  not  containing 
the  spring.  The  said  chamber  defines  the  pumping 
chamber  of  the  volumetric  pump. 
[0009]  The  aforementioned  electromagnetically-actu- 
ated  volumetric  pumps  are  finally  provided  with  an 
intake  valve  located  along  the  axial  duct  formed  in  the 
body  of  the  piston,  and  with  a  supply  valve  located  along 
the  duct  which  connects  the  pumping  chamber,  or  the 
variable-volume  chamber  not  containing  the  opposition 
spring,  directly  to  atmosphere. 
[0010]  Unfortunately,  the  electromagnetically-actu- 
ated  volumetric  pumps  described  above  have  the  great 
disadvantage  that  their  scope  of  utilisation  is  insuffi- 
ciently  extensive  to  allow  justifiable  use  in  two-stroke 
internal  combustion  engines. 
[001  1  ]  In  particular,  such  pumps  do  not  provide  on  dis- 
charge  a  sufficiently  high  capacity  to  satisfy  the  oil 
requirements  of  the  internal  combustion  engine  running 
at  high  speeds.  This  is  mainly  due  to  the  fact  that  the 
overall  piston  weight  is  too  great  to  allow  axial  move- 
ments  sufficiently  allowing  hourly  capacities  compatible 
with  those  required  for  two-stroke  internal  combustion 
engines. 
[001  2]  Furthermore,  for  the  electromagnetically-actu- 
ated  volumetric  pumps  described  above  (please  see 
U.S.patent  3  250  219)  the  intake  and  supply  valves  are 
normally  made  of  flexible  plastic  material,  which  owing 
to  distortion,  are  unable  to  ensure  the  constant  volume 
of  the  pumping  chamber  throughout  the  whole  range  of 
use  of  the  pump. 
[001  3]  The  purpose  of  the  present  invention  is  to  pro- 
vide  an  electro-magnetically  actuated  volumetric  pump 
able  to  ensure  a  extremely  precise  control  of  the  oil 
capacity  throughout  the  whole  range  of  use  of  an  inter- 
nal  combustion  engine,  with  relatively  low  production 
costs. 
[0014]  According  to  the  present  invention  a  volumetric 
pump  is  designed  having  a  valve-like  body,  and  at  least 
a  piston  mounted  to  slide  axially  within  a  seat  formed  in 
the  valve-like  body  itself  the  said  seat  being  in  commu- 
nication  with  atmosphere  by  way  of  a  supply  duct  and 
an  intake  duct,  and  the  said  piston  defining  on  the  inside 
of  the  said  seat  at  least  a  variable-volume  pumping 
chamber;  the  volumetric  pumps  also  comprising  flexible 
means  able  to  retain  the  said  piston  in  a  rest  position  in 
which  it  minimises  the  volume  of  the  said  pumping 
chamber,  a  coil  of  electrically  conductive  material  able 
to  produce,  on  being  supplied  with  a  magnetic  field  able 
to  axially  displace  the  piston  inside  the  said  seat  to  pro- 
duce  a  volume  variation  of  the  said  pumping  chamber, 
and  at  least  an  intake  valve  and  a  discharge  valve  able 
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to  regulate  the  fluid  flow  respectively  on  entry  and  on 
discharge  from  the  said  seat;  the  said  volumetric  pump 
being  characterised  by  the  fact  that  the  said  intake  valve 
is  located  inside  the  pumping  chamber  and  is  not  car- 
ried  by  the  said  piston. 
[001  5]  The  present  invention  is  now  described  with 
reference  to  the  appended  drawings,  which  illustrate  a 
non-restrictive  operating  example  thereof  wherein: 

Figure  1  is  a  sectional  view  of  a  volumetric  pump 
designed  according  to  the  terms  of  the  present 
invention; 
Figures  2  and  3  are  sectional  views  of  a  number  of 
variations  of  the  volumetric  pump  illustrated  in  Fig- 
ure  1. 

[001  6]  With  reference  to  Figure  1  ,  reference  number  1 
indicates  the  whole  of  a  volumetric  pump  assembly  able 
to  be  used,  preferably  though  not  necessarily,  to  circu- 
late  the  lubricating  oil  in  a  two-stroke  internal  combus- 
tion  engine. 
[0017]  The  volumetric  pump  1  comprises  a  valve-like 
body  2  of  essentially  cylindrical  form,  which  extends 
coaxially  with  a  longitudinal  axis  A,  and  has  internally  a 
seat  3  which  extends  preferably,  though  not  necessarily, 
coaxially  with  axis  A,  and  a  pair  of  ducts  4  and  5  able  to 
bring  into  communication  the  two  axial  ends  of  the  seat 
3  itself  with  atmosphere.  The  volumetric  pump  1  also 
comprises  a  piston  6  made  of  ferromagnetic  material, 
which  is  located  axially  mobile  within  the  seat  3  formed 
in  the  valve-like  body  2,  and  defines  inside  the  seat  3 
itself  a  variable  volume  pumping  chamber  8.  Obviously 
the  connection  between  the  piston  6  and  the  seat  3  has 
a  fluid-proof  seal. 
[0018]  The  duct  4  communicates  directly  with  the 
chamber  8,  and  defines  the  volumetric  pump  supply 
duct  1  ,  whereas  duct  5  communicates  with  the  seat  3  of 
the  opposing  part  of  the  chamber  8  in  relation  to  the  pis- 
ton  6,  and  defines  the  intake  duct  of  the  volumetric 
pump  1  . 
[0019]  In  the  example  illustrated  here,  in  particular 
ducts  4  and  5  extend  coaxially  with  the  axis  A  running  in 
opposition  to  the  seat  3  in  such  a  way  that  each  ends 
correspondingly  in  a  respective  end  of  the  valve-like 
body  2.  Such  ends  are  designed  in  such  a  way  as  to 
allow  coupling  to  pipework  in  which  the  lubricating  oil 
circulates. 
[0020]  However  the  piston  6  has  a  passing  hole  9, 
which  extends  coaxially  with  the  axis  A  along  the  whole 
length  of  the  piston  6  itself,  in  such  a  way  as  to  ensure 
the  communication  of  the  chamber  8  with  the  duct  5. 
[0021]  The  volumetric  pump  1  finally  comprises  a 
retaining  spring  10  able  to  retain  the  piston  6  in  a  rest 
position  in  which,  the  piston  6  minimises  the  volume  of 
the  chamber  8,  and  a  coil  1  1  made  of  electrically  con- 
ducting  material  placed  coaxially  with  axis  A,  on  the  out- 
side  of  the  valve-like  body  2.  The  said  coil  1  1  is  able  to 
generate  when  energised  with  electricity,  a  magnetic 

field  and  is  located  on  the  valve-like  body  2  in  such  a 
manner  that  the  magnetic  field  produced  thereby 
causes  an  axial  movement  of  the  piston  6  so  as  to  dis- 
place  the  piston  6  itself  from  the  rest  position,  thus 

5  increasing  the  volume  of  chamber  8.  Obviously,  the  said 
displacement  yes  place  against  the  action  of  spring  10. 
[0022]  In  the  example  as  illustrated,  in  particular  the 
seat  3  is  sub-divided  in  two  portions  3a  and  3b  of  differ- 
ing  diameter,  the  piston  6  being  mounted  to  slide  within 

10  portion  3a  of  greater  diameter,  whereas  the  chamber  8 
comprises  the  portion  3b  of  the  seat  3  and  as  is  more 
clearly  explained  below,  part  of  the  portion  3a  when  it 
reaches  its  maximum  volume.  The  spring  (70)  on  the 
other  hand  is  located  coaxially  with  the  axis  A  inside  the 

15  portion  3a  of  the  part  opposing  the  chamber  8  in  relation 
to  the  piston  6  and  presents  a  first  end  bearing  against 
the  piston  6  and  a  second  end  bearing  against  the  bot- 
tom  of  the  seat  3,  in  such  a  manner  as  to  maintain  the 
piston  6  bearing  against  the  shoulder  7  connecting  por- 

20  tions  3a  and  3b  of  the  seat  3  one  to  the  other,  or  in  the 
rest  position. 
[0023]  Meeting  the  axial  end  of  the  seat  3  where  the 
spring  10  is  bearing,  or  meets  the  inlet  to  duct  5,  the  vol- 
umetric  pump  1  also  has  a  disc  12  with  a  calibrated  cen- 

25  tre  hole,  which  is  located  coaxially  with  the  axis  A  in 
such  a  way  as  to  present  the  calibrated  hole  aligned 
with  the  duct  5. 
[0024]  The  volumetric  pump  1  also  includes  an  intake 
valve  13  able  to  regulate  the  access  of  lubrication  oil  to 

30  the  inside  of  the  chamber  8,  and  a  discharge  valve  14 
able  to  regulate  the  exit  of  the  lubricating  oil  from  the 
chamber  8.  The  intake  valve  13  is  located  inside  the 
chamber  8,  to  coincide  with  the  passing  hole  9  of  the 
piston  6,  whereas  the  discharge  valve  1  4  is  located  in 

35  the  duct  4  immediately  downstream  from  the  chamber 
8. 
[0025]  In  the  example  illustrated  here,  in  particular,  the 
valve  13  has  a  plug  15  located  axially  sliding  inside  the 
chamber  8,  and  an  opposing  spring  16  located  inside 

40  the  chamber  8  coaxially  with  axis  A,  with  a  first  end 
bearing  against  the  plug  15  and  a  second  end  bearing 
against  the  wall  of  the  valve-like  body  2,  in  such  a  man- 
ner  as  to  maintain  the  plug  15  bearing  on  the  piston  6  in 
such  a  way  as  to  prevent  with  a  fluid-sealing  means  the 

45  ingress  from  the  passing  hole  9. 
[0026]  The  valve  14  comprises  instead  a  plug  17 
located  axially  sliding  inside  the  duct  4,  and  an  opposing 
spring  18  located  inside  the  duct  4  coaxially  with  the 
axis  A,  with  a  first  end  bearing  against  the  plug  17  and 

so  a  second  end  bearing  against  an  annular  shoulder  19 
located  inside  the  duct  5,  in  such  a  way  as  to  keep  the 
plug  17  bearing  against  a  contraction  20  located  at  inlet 
of  duct  5. 
[0027]  In  the  example  shown  here,  both  the  plug  1  5  as 

55  well  as  the  plug  1  7  consist  of  a  metallic  material  spheri- 
cally-formed  body. 
[0028]  Finally  the  volumetric  pump  1  is  preferably 
though  not  necessarily,  fitted  with  a  filter  component  21 
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installed  inside  the  duct  5. 
[0029]  With  reference  to  Figure  1  ,  to  facilitate  the 
assembly  of  the  volumetric  pump  1,  the  valve  body  2 
consists  of  three  cylindrical  portions,  respectively  refer- 
enced  2a,  2b,  2c,  in  line  along  axis  A,  and  made  integral  s 
with  each  other  by  an  external  shell  22  which  extends 
coaxially  to  axis  A  to  protect  the  coil  1  1  .  In  the  case  in 
point,  the  duct  5  is  achieved  inside  the  cylindrical  por- 
tion  2a,  the  seat  3  is  achieved  inside  the  cylindrical  por- 
tion  2b,  whereas  the  duct  4  is  achieved  inside  the  to 
cylindrical  portion  2c. 
[0030]  Other  structural  solutions  are  obviously  possi- 
ble  to  facilitate  the  assembly  of  the  tubular  body  2. 
[0031]  Operation  of  the  volumetric  pump  1  is  now 
described  assuming  that  the  pump  is  located  along  a  is 
lubricating  oil  circulation  duct. 
[0032]  In  service,  when  the  coil  1  1  is  energised  with 
electricity,  the  magnetic  field  produced  thereby  causes 
the  axial  displacement  of  the  piston  6  and  consequent 
increase  in  the  volume  of  chamber  8.  20 
[0033]  During  the  displacement  of  the  piston  6,  the 
opposing  spring  16  nevertheless  does  not  manage  to 
keep  the  plug  15  bearing  against  piston  6,  owing  either 
to  the  inertia  of  the  plug  15  or  to  the  discharging  lubri- 
cating  oil  forced  through  the  passing  hole  (9).  The  lubri-  25 
eating  oil  occupying  the  portion  3a  of  the  seat  3  together 
with  the  piston  6,  in  fact  will  discharge  more  easily 
through  the  passing  hole  (9)  formed  in  the  piston  6  than 
through  the  calibrated  hole  in  the  disc  1  2,  also  facilitated 
in  this  by  the  depression  which  occurs  inside  the  cham-  30 
ber  8  owing  to  the  rapid  increase  in  volume. 
[0034]  In  view  of  the  whole  of  the  displacement  and 
the  volumes  involved,  when  the  opposing  spring  16 
manages  to  displace  the  plug  1  5  to  close  the  entrance 
to  the  passing  hole  9  of  the  piston  6,  the  lubricating  oil  35 
has  already  completely  filled  the  chamber  8  which  in 
addition  to  portion  3b  of  the  seat  3  now  also  comprises 
part  of  portion  3a  of  the  seat  3  itself. 
[0035]  When  the  magnetic  field  ceases,  that  is  when 
no  more  electricity  passes  into  the  coil  1  1  ,  the  retaining  40 
spring  10  returns  the  piston  6  into  the  rest  position,  thus 
rapidly  reducing  the  volume  of  the  chamber  8.  Never- 
theless  since  the  lubricating  oil  is  incompressible,  the 
excess  part  of  the  lubricating  oil  discharges  from  the 
chamber  8  through  the  duct  4,  thereby  displacing  the  45 
plug  17. 
[0036]  When  all  the  excess  lubricating  oil  has  dis- 
charged,  the  opposing  spring  18  ensures  the  return  of 
the  plug  1  7  to  bear  against  the  throttle  20  produced  at 
the  point  of  inlet  of  the  duct  5.  so 
[0037]  It  will  be  obvious  that  the  capacity  of  the  volu- 
metric  pump  1  is  a  function  of  the  frequency  with  which 
the  piston  6  is  displaced  inside  the  seat  3,  that  is  to  say 
of  the  frequency  with  which  an  electric  current  is  made 
to  pass  through  the  coil  11.  55 
[0038]  According  to  a  variation  not  shown  here,  the 
piston  6  is  made  of  permanent  magnet  material. 
[0039]  According  to  the  variation  illustrated  in  Figure 
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2,  the  piston  6  is  double  acting,  and  defines  inside  its 
seat  two  variable  volume  pumping  chambers  9  comple- 
mentary  to  each  other.  Each  chamber  8  is  connected 
with  atmosphere  through  a  supply  duct  4  which  extends 
coaxial  with  the  axis  A,  and  has  an  intake  valve  13  and 
a  discharge  valve  14,  whereas  the  intake  duct  5  is  in 
common  communication  with  both  chambers  9,  and 
extends  inside  the  valve-like  body  2  perpendicularly  to 
the  axis  A,  along  an  appendix  of  the  valve  body  2  which 
in  turn  extends  perpendicularly  to  axis  A.  In  that  case 
the  duct  5  faces  a  branch  9a  of  the  passing  hole  9  which 
extends  in  the  piston  6  perpendicularly  to  axis  A,  and 
the  disc  12  is  located  along  the  duct  5,  immediately 
upstream  from  the  seat  3. 
[0040]  According  to  the  variation  illustrated  in  Figure 
3,  the  valve  body  2  presents  two  seats  3  each  of  which 
is  actuated  in  a  sliding  manner  by  a  respective  piston  6, 
which  defines  a  pumping  chamber  8.  In  a  similar  way  as 
the  previous  variation,  each  chamber  8  is  connected  to 
atmosphere  through  a  supply  duct  4  which  extends 
coaxial  to  the  axis  A,  and  is  provided  with  its  own  intake 
valve  1  3  and  its  own  discharge  valve  1  4.  In  that  case  the 
intake  duct  5  is  in  communication  with  both  seats  3,  and 
a  terminal  portion  thereof  extends  into  the  valve  body  2 
coaxially  to  the  axis  A,  along  an  appendix  in  the  valve 
body  2  which  extends  in  turn,  perpendicularly  to  axis  A. 
[0041]  The  advantages  of  the  volumetric  pump  1 
described  above  and  as  shown  are  evident:  the 
absence  of  the  intake  valve  13  on  the  piston  allows  a 
drastic  reduction  in  its  weight  with  a  considerable 
increase  in  maximum  capacity  of  the  pump  related  to 
solutions  at  present  adopted. 
[0042]  A  further  advantage  derives  from  the  fact  that 
the  plug  1  5  for  valve  1  3  cannot  be  deformed  so  that  the 
volume  of  the  chamber  8  is  constant  in  whatsoever 
operating  condition.  The  volumetric  pump  1  can  thus  be 
transformed  into  a  metering  arrangement  always  able  to 
provide  the  same  volume  of  oil  under  pressure  on  each 
electrical  current  impulse. 
[0043]  Other  advantages  of  the  volumetric  pump  1  are 
its  extremely  simple  construction,  with  a  limited  number 
of  component  parts  in  relative  movement,  and  the  fact 
that  it  allows  direct  piloting  from  an  electronic  central 
unit  which,  by  varying  the  frequency  of  the  supply  to  the 
coil  11,  it  is  possible  to  control  in  real  time  and  with 
extreme  precision  the  capacity  thus  provided. 
[0044]  Finally  it  is  clear  that  modifications  and  varia- 
tions  may  be  made  to  the  volumetric  pump  1  described 
and  illustrated  herein  without  thereby  exceeding  the 
scope  of  the  present  invention. 

Claims 

1.  Volumetric  pump  (1)  comprising  a  valve-like  body 
(2),  and  at  least  a  piston  (6)  mounted  axially  sliding 
inside  a  seat  (3)  formed  within  the  valve-like  body 
(2);  the  said  seat  (3)  being  in  communication  with 
atmosphere  by  way  if  a  supply  duct  (4)  and  an 
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intake  duct  (5),  and  the  said  piston  (6)  defining 
inside  the  said  seat  (3)  at  least  a  variable-volume 
pumping  chamber  (8);  the  volumetric  pump  (1)  also 
comprising  flexible  means  (10)  able  to  retain  the 
said  piston  (6)  in  the  resting  position  in  which  it  min- 
imises  the  volume  of  the  said  pumping  chamber  (8), 
a  coil  (1  1)  of  electrically  conductive  material  which 
when  energised  is  able  to  provide  a  magnetic  field 
allowing  the  axial  movement  of  the  piston  (6)  inside 
the  said  seat  (3)  to  produce  a  variation  in  the  vol- 
ume  of  the  said  pumping  chamber  (8),  and  at  least 
an  intake  valve  (1  3  and  a  discharge  valve  (1  4)_able 
to  regulate  respectively  the  incoming  and  outgoing 
flow  of  fluid  from  the  said  seat  (3),  the  said  volumet- 
ric  pump  (1)  being  characterised  in  that  the  said 
intake  valve  (1  3)  is  not  carried  by  the  piston  (6)  and 
is  located  inside  the  pumping  chamber  (8). 

2.  Volumetric  pump  according  to  claim  1  ,  character- 
ised  in  that  the  said  supply  duct  (4)  directly  con- 
nects  the  said  pumping  chamber  (8)  with 
atmosphere;  the  said  piston  (6)  being  provided 
instead  with  a  passing  duct  (9)  able  to  ensure  com- 
munication  of  the  pumping  chamber  (8)  with  the 
said  intake  duct  (5). 

3.  Volumetric  pump  according  to  claim  2,  character- 
ised  in  that  the  said  piston  (6)  subdivides  the  seat 
(3)  inside  the  valve-like  body  (2)  into  two  portions 
which  are  connected  with  atmosphere  respectively 
by  means  of  the  supply  duct  (4)  and  by  means  of 
the  intake  duct  (5);  the  passing  duct  (9)  in  the  piston 
(6)  being  able  to  connect  together  the  two  portions 
of  the  said  seat  (3). 

4.  Volumetric  pump  according  to  claim  3,  character- 
ised  in  that  the  said  supply  duct  (4)  and  intake  duct 
(5)  connect  with  atmosphere  the  two  axial  ends  of 
the  sat  (3)  formed  inside  the  said  valve-like  body. 

5.  Volumetric  pump  according  to  any  one  of  claims  2 
to  4,  characterised  by  the  fact  that  the  said  intake 
valve  (13)  comprises  a  plug  (15)  axially  moving 
inside  the  pumping  chamber  (8),  and  an  opposing 
spring  (16)  located  inside  the  pumping  chamber  (8) 
with  a  first  end  coming  to  bear  against  the  plug  (15) 
and  a  second  end  coming  to  bear  against  the  wall 
of  the  valve-like  body  (2),  in  such  a  manner  as  to 
maintain  the  plug  (1  5)  bearing  against  the  piston  (6) 
in  such  a  manner  as  to  engage  while  maintaining 
engaged  under  fluid-sealed  conditions  the  passing 
duct  (9)  under  fluid-seal  conditions  the  ingress  of 
the  passing  duct  (9)  formed  within  the  said  piston 
(6)  . 

6.  Volumetric  pump  according  to  any  one  of  the  previ- 
ous  claims,  characterised  by  the  fact  that  the  said 
supply  duct  (4)  has  immediately  downstream  from 

the  said  pumping  chamber  (8)  a  choke  means  (20), 
and  the  said  discharge  valve  (1  4)  comprises  a  mov- 
ing  plug  (1  7)  inside  the  said  supply  duct  (4),  and  an 
opposing  spring  (18)  able  to  maintain  the  said  plug 

5  (17)bearing  against  the  said  choke  means  (20), 
engaging  it  under  fluid-sealed  conditions. 

7.  Volumetric  pump  according  to  any  one  of  the  previ- 
ous  claims,  characterised  in  that  it  comprises  along 

10  the  said  intake  duct  (5)  a  disc  (1  2)  with  a  central  cal- 
ibrated  hole. 

8.  Volumetric  pump  according  to  any  one  of  the  previ- 
ous  claims,  characterised  in  that  it  comprises  a  fil- 

15  tering  component  (21)  located  along  the  said  intake 
duct  (5). 

9.  Volumetric  pump  according  to  any  one  of  the  previ- 
ous  claims,  characterised  in  that  the  said  seat  (3), 

20  the  said  supply  duct  (4),  the  said  piston  (6)  and  its 
passing  hole  (9),  are  extended  coaxially  with  a 
same  longitudinal  axis  (A). 

10.  Volumetric  pump  according  to  claim  9,  character- 
25  ised  in  that  the  said  valve-like  body  (2)  is  of  essen- 

tially  cylindrical  shape  and  extends  coaxially  with 
the  said  longitudinal  axis  (A). 

1  1  .  Volumetric  pump  according  to  any  one  of  the  previ- 
30  ous  claims,  characterised  in  that  the  said  piston  (6) 

defines  on  the  inside  of  the  said  seat  (3)  two  varia- 
ble-volume  pumping  chambers  (9)  complementary 
to  each  other;  both  the  said  pumping  chambers  (8) 
being  each  directly  connected  to  a  respective  sup- 

35  ply  duct  (4),  and  both  communicating  with  a  same 
said  intake  duct  (5)  through  a  passing  hole  (9) 
formed  in  the  said  piston  (6). 

12.  Volumetric  pump  according  to  one  or  other  of 
40  claims  1  to  10,  characterised  in  that  it  comprises 

two  pistons  (6)  mounted  axially  sliding  each  inside 
a  respective  seat  (3)  formed  in  the  said  valve-like 
body  (2);  the  pistons  (6)  defining  respective  varia- 
ble-volume  pumping  chambers  (8)  inside  the  corre- 

45  sponding  seats  (3). 

13.  Pump  according  to  one  or  other  of  the  previous 
claims,  characterised  by  the  fact  that  the  said  piston 
(6)  is  made  of  ferromagnetic  material. 

50 
14.  Pump  according  to  one  or  other  of  the  claims  1  to 

12,  characterised  by  the  fact  that  the  said  piston  (6) 
is  made  of  permanent  magnet  material. 

55 
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