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Description 

The  invention  concerns  a  self-priming  jet  pump 
with  a  pump  casing  without  any  undercut,  the  seats  of 
the  ejector  for  its  connection  with  the  pump  casing 
being  coaxial  with  the  rotation  axis  of  the  impeller  and 
the  suction  connection  being  positioned  at  the  front 
end  of  the  pump  above  the  rotation  axis. 

Centrifugal,  self-priming  jet  pumps,  usually 
known  as  "Jet"  pumps  are  special  types  of  centrifugal 
pumps  combined  with  a  venturi  ejector,  which  are 
used  in  several  domains  and  for  a  plurality  of  appli- 
cations,  such  as  drawing  water  out  of  a  well  or,  more 
in  general,  drawing  liquids  from  tanks  placed  at  a  cer- 
tain  depth.  They  may  also  be  used  as  pressure  boost- 
ing  pumps  for  central  low  pressure  water  systems. 

In  some  of  the  known  forms  of  execution  the  self- 
priming  jet  pumps  are  built  with  a  pump  casing  con- 
taining  the  suction  chamber  and  the  pressure 
chamber,  which  are  obtained  by  dividing  the  inner 
volume  of  the  pump  casing  by  means  of  partitions. 
Said  forms  of  execution  entail  some  difficulty  in  the 
manufacture  of  the  pump  casing,  because  of  the  pre- 
sence  of  the  undercuts,  which  require,  when  the  pump 
casing  is  a  single  piece  obtained  through  casting,  the 
use  of  complicated  dies  and  the  necessity  of  inserting 
cores.  Even  when  the  pump  casing  is  obtained 
through  die  drawing,  it  requires  some  complex  car- 
pentry  operations  for  the  welding  of  the  added  diap- 
hragms. 

In  some  types  of  self-priming  jet  pumps  the  pump 
casing  is  built  without  undercuts,  since  it  contains  the 
suction  chamber  in  the  ejector  unit,  which  is  directly 
connected  with  the  suction  connection  positioned 
above  the  rotation  axis. 

This  type  of  execution  entails  the  inconvenience 
that  the  ejector  presents  closed  chambers,  obtained 
through  casting  with  a  core,  as  disclosed  in  the  US 
patent  2  700  338,  or  through  die-drawing  and  then 
joining  together  several  parts  by  welding  or  by  means 
of  screws  or  of  snap  hooks  or  by  other  means  and  by 
interposing  sealing  or  gluing  materials,  which  make 
the  disassembly  and  the  ensuing  re-assembly  difficult 
and  sometimes  impossible. 

Said  types  of  execution  also  entail  the  inconveni- 
ence  that  the  presence  of  the  closed  chambers  make 
it  difficult  to  check  whether  within  the  pump  casing  or 
the  ejector  there  are  foreign  bodies  which  may  have 
entered  accidentally  while  the  pump  was  operating  or 
whether  there  are  settling  solids. 

In  other  types  of  self-priming  jet  pumps  the  pump 
casing  is  made  without  any  undercut  and  the  seats  for 
the  connection  of  the  ejector  are  co-axial  with  the  axis 
of  rotation  while  the  suction  connection  is  positioned 
on  the  plane  passing  through  the  axis  of  rotation,  as 
disclosed  for  instance  in  the  US  patent  2934021. 
Such  an  execution  presents  the  inconvenience  of  pre- 
venting  the  pump  casing  from  filling  up  with  a  suffi- 

cient  amount  of  water  at  the  initial  priming,  unless 
there  is  a  check  valve  in  the  suction  pipe. 

The  purpose  of  the  present  invention  is  that  of 
overcoming  the  mentioned  inconveniences. 

5  The  main  purpose  of  the  invention  is  to  obtain  a 
centrifugal  self-priming  jet  pump,  whose  pump  casing 
does  not  present  any  undercuts  and  can  be  obtained 
by  die-casting  without  core  or  by  shell  moulding  or  die- 
drawing  and  whose  ejector  consists  of  a  single  body 

10  made  without  closed  chambers  which  is,  therefore, 
easy  to  make  by  die-drawing  and  to  check. 

Another  purpose  of  the  invention  is  that  of  obtain- 
ing  a  centrifugal  self-priming  pump,  whose  pump  cas- 
ing  presents  the  seats  for  the  connection  of  the  ejector 

15  being  coaxial  with  the  rotation  axis  of  the  impeller,  so 
as  to  make  it  easily  machinable,  if  necessary,  by  using 
a  lathe. 

Another  purpose  of  the  invention  is  that  of  obtain- 
ing  a  self-priming  jet  pump,  wherein  the  nozzle  is  posi- 

20  tioned  eccentrically  in  the  ejector  collar,  in  order  to 
obtain  an  anti-vortex  arrangement  in  the  supplying 
high-pressure  chest. 

The  last  but  not  the  least  purpose  is  that  of  obtain- 
ing  a  centrifugal  self-priming  jet  pump  which  is  easy 

25  to  assemble  and  to  disassemble. 
The  above-mentioned  purposes  and  others, 

which  will  be  better  explained  hereafter,  are  reached 
by  a  self-priming  jet  pump,  comprising  a  pump  casing 
complete  with  a  suction  connection  and  a  delivery 

30  connection,  within  which  a  unit  consisting  of  an  ejector 
and  a  nozzle  is  arranged,  said  jet  pump  being  charac- 
terized  in  that  the  pump  casing  presents  a  shape  lack- 
ing  undercut  surfaces,  since  it  is  obtained  by  a 
moulding  process  using  two  axially  counterposed 

35  plungers,  one  of  which  shapes  the  innervolume  of  the 
pump,  while  the  other  shapes  the  suction  connection, 
said  pump  casing  being  provided  with  seats  for  the 
connection  of  the  ejector  which  are  coaxial  with  the 
rotation  axis  of  the  impeller.  Moreover,  said  ejector 

40  presents  a  transversally  arranged  diaphragm,  which 
is  suited  to  divide  the  inner  volume  of  the  pump  cas- 
ing,  so  as  to  realize  a  suction  chamberand  a  pressure 
chamber,  and  a  frontal  collar  which  is  suited  to  divide 
the  suction  chamber,  so  as  to  realize  a  duct  and  a 

45  high-pressure  chest  for  supplying  the  nozzle. 
Said  nozzle  is  connected  in  the  ejector  collar  in  an 

eccentric  position.  Moreover,  the  suction  connection 
is  positioned  frontally  above  the  collar  and  it  is  par- 
tially  or  completely  circumscribed  by  the  diaphragm. 

so  Advantageously,  according  to  the  invention,  a 
more  economical  centrifugal  self-priming  pump  is 
obtained,  since  the  pump  casing  is  easier  to  manufac- 
ture  because  of  the  absence  of  the  undercuts  and 
easier  to  machine  in  case  it  is  obtained  through  cast- 

55  ing  because  of  the  co-axiality  of  the  seats  for  the  con- 
nection  of  the  ejector  with  the  rotation  axis  of  the 
impeller.  Moreover,  the  absence  of  the  undercuts  in 
the  pump  casing  permits  to  check  completely  and 
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immediately  whether  any  foreign  bodies  or  settling 
solids  are  present  in  its  interior,  while  the  ejector 
drawn  in  a  single  body  without  any  closed  chambers 
also  presents  the  advantage  that  it  can  be  totally  and 
immediately  checked. 

Moreover,  the  eccentric  arrangement  of  the 
nozzle  in  the  ejector  collar  yields  the  advantage,  in 
comparison  with  a  coaxial  arrangement,  of  a  larger 
cross-section  of  the  driving  medium  channel  through 
the  collar,  of  a  larger  cross-section  for  the  passage  of 
the  suction  around  the  nozzle  and  of  a  minimum 
volume  of  the  air  pocket  in  the  high-pressure  chest  at 
the  first  filling. 

The  above-mentioned  purposes  and  others, 
which  will  be  better  explained  hereafter,  are  to  be  bet- 
ter  understood  in  the  description  of  an  embodiment  of 
the  invention,  which  is  given  by  way  of  explanation 
only,  but  is  not  meant  to  limit  the  scope  of  the  inven- 
tion  and  which  is  represented  in  the  enclosed  tables 
of  drawing,  wherein  : 

—  Fig.  1  represents  in  a  lengthwise  cross-section 
the  centrifugal  self-priming  jet  pump  of  the  inven- 
tion  ; 
—  Fig.  2  shows  a  radial  cross-section  along  the 
line  x-x  of  the  pump  of  Fig.  1  ; 
—  Fig.  3  shows  a  lengthwise  cross-section  of  the 
pump  casing  of  the  invention  with  the  junction  of 
the  impressions  for  the  die-casting  or  the  die- 
drawing  ; 
—  Fig.  4  shows  a  lengthwise  cross-section  of  the 
nozzle-ejector  unit  of  the  pump  according  to  the 
invention  ; 
—  Fig.  5  shows  a  cross-section  of  a  different 
embodiment  of  the  pump  according  to  the  inven- 
tion  ; 
—  Fig.  6  shows  a  cross-section  of  yet  another 
embodiment  of  the  pump  according  to  the  inven- 
tion  ; 
—  Fig.  7  shows  a  cross-section  of  another  embo- 
diment  of  the  pump  according  to  the  invention  ; 
—  Fig.  8  shows  a  cross-section  of  yet  another 
embodiment  of  the  pump  according  to  the  inven- 
tion. 
—  Fig.  9  represents  a  cross-section  of  yet 
another  embodiment  of  the  pump  according  to  the 
invention. 
The  pump  according  to  the  invention,  which  is 

indicated  as  a  whole  with  1  in  Fig.  1,  consists  of  a 
pump  casing  2  presenting  in  its  interior  the  suction 
chamber  3,  which  is  connected  with  the  suction  con- 
nection  4,  and  the  pressure-chamber  5,  which  is  con- 
nected  with  the  delivery  connection  6. 

The  suction  chamber  3  and  the  pressure  chamber 
5  are  obtained  through  the  separation  of  the  inner 
volume  of  the  pump  casing  2  by  means  of  a  diap- 
hragm  7,  constituting  a  single  body  with  ejector  8  and 
being  arranged  radially  with  an  external  diameter 
which  is  co-axial  with  axis  21  of  impeller  22. 

Moreover,  suction  chamber  3  presents  in  its 
interior  a  collar  1  0  arranged  on  the  front  part  of  ejector 
8  and  also  constituting  a  single  body  with  the  ejector, 
said  collar  having  also  an  external  diameter  which  is 

5  co-axial  with  axis  21  and  defining  a  high-pressure 
chest  11  for  supplying  nozzle  12  with  the  driving 
medium,  which  enters  the  supplying  high-pressure 
chest  1  1  through  channel  24  in  the  direction  indicated 
by  arrow  13.  First  of  all,  it  can  be  observed  that  the 

10  pump  casing  2  is  made  so  as  not  to  present  any 
undercut  in  the  front  in  the  moulding  directions  indi- 
cated  by  the  arrows  14  in  Fig.  3,  which  makes  it  poss- 
ible  to  obtain  the  pump  casing  2  through  casting  by 
using  a  die  with  two  plungers  and  without  a  core.  The 

15  pump  casing  2  can  also  be  obtained  through  die- 
drawing  of  a  metal  sheet  or  by  plastic  moulding,  since, 
as  can  be  observed  in  Fig.  3,  opening  1  5  for  the  lodg- 
ing  of  diaphragm  7,  can  be  obtained  by  means  of  a 
plunger  16,  while  the  opening  of  the  suction  connec- 

20  tion4can  be  obtained  by  means  of  a  plunger  17  coun- 
terposed  to  the  preceeding  one. 

It  can  also  be  observed,  in  the  Figs  1  ,  2  and  3,  that 
the  frontal  superimposition  of  plunger  16,  which  has 
the  task  of  creating  opening  15forthe  lodging  of  diap- 

25  hragm  7  and  seat  20  for  the  lodging  of  collar  1  0,  and 
of  punch  17,  which  has  the  task  of  opening  the  suction 
connection  4,  creates  the  moulding  of  the  suction 
opening  1  8  which  is  inserted  within  the  difference  bet- 
ween  the  two  diameters  of  the  seats  15  and  20. 

30  Based  on  what  has  been  said,  the  first  purpose  of 
the  invention  has  been  fulfilled.  It  concerned  the  reali- 
zation  of  a  centrifugal  self-priming  jet  pump  whose 
pump  casing  can  be  obtained  through  die-casting  or 
die-drawing  by  using  simple  dies,  thanks  to  the  lack 

35  of  undercuts. 
By  observing  the  Figs.  4  and  3  it  can  be  noticed 

that  the  ejector-nozzle  unit  1  9  is  assembled  within  the 
pump  casing  by  connecting  diaphragm  7  of  ejector  8 
with  seat  15  and  collar  10  of  the  ejector  8  itself  on  seat 

40  20  obtained  on  the  vertical  wall  80  of  the  pump  casing 
2  arranged  facing  impeller  22.  The  high-pressure 
chest  presents  an  axial  symmetry  within  the  round- 
shaped  seat  20  for  the  connection  of  collar  1  0  of  ejec- 
tor  8.  Even  though  the  drawings  show  a  preferred 

45  assembly  position  of  the  nozzle-ejector  unit  19  with 
nozzle  12  at  the  top  and  channel  24  at  the  bottom,  the 
nozzle-ejector  unit  19  can  also  be  assembled  within 
the  seats  15  and  20  at  different  angular  positions, 
without  thereby  compromising  the  operation  of  the 

so  pump.  It  is  this  form  of  execution  which  permits  an 
easy  assembly  and  disassembly  of  the  nozzle-ejector 
unit  19  on  and  from  the  pump  casing  2,  which  makes 
it  easier  to  perform  maintenance  and  check-up  oper- 
ations  on  the  pump. 

55  Moreover,  it  can  be  observed  that  the  seats  1  5 
and  20  present  a  transversal  round-shaped  cross- 
section  and  that  they  are  coaxial  with  each  other  and 
with  the  axis  21  of  rotation  of  impeller  22  and  that  they 

3 
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are,  therefore,  easily  machinable,  for  instance,  with  a 
lathe,  after  the  casting  or  die-drawing  of  the  pump 
casing  2,  in  the  case  that  the  latter  requires  a  finishing 
working  process. 

It  is,  therefore,  easily  understood  how  the  other 
proposed  goal  of  obtaining  a  pump  casing,  which  is 
also  easy  to  manufacture  and,  as  a  consequence, 
requires  the  lowest  possible  manufacturing  costs,  is 
also  fulfilled. 

By  further  observing  Fig.  1,  collar  10  connected 
with  ejector  8  which  creates  the  high-pressure  chest 
1  1  ,  contains  channel  24  supplying  the  driving  medium 
flowing  from  impeller  22  and  entering  channel  24  in 
the  direction  13.  Nozzle  12  is  co-axial  with  axis  9  of 
the  venturi  tube  of  ejector  8  and  it  is  eccentrically 
arranged  with  eccentricity  23  in  relation  to  the  axis  21 
of  rotation  of  impellar  22  and  of  the  seats  15  and  20 
in  the  pump  casing  2. 

Such  eccentric  arrangement  has  been  studied 
with  the  purpose  of  avoiding  in  the  high-pressure 
chest  1  1  ,  which  is  symmetrical  in  relation  to  axis  21  , 
the  formation  of  vortexes  in  the  driving  medium. 

Moreover,  such  off-center  arrangement  of  nozzle 
12,  as  can  be  seen  in  Fig.  2,  not  only  eliminates  the 
vorticity  of  the  driving  medium,  but  it  also  allows  the 
largest  cross-section  for  the  passage  of  the  driving 
medium  through  collar  10,  since  the  area  of  the  radial 
section  of  channel  24  is  increased  to  the  maximum. 
Moreover,  the  area  of  section  81  for  the  passage  of 
the  induced  medium  around  nozzle  12  is  also  made 
as  large  as  possible,  since  as  can  observed  in  Fig.  2, 
the  passage  area  81  also  includes  area  25  arranged 
below  axis  9  of  nozzle  12  in  ejector  8,  area  25  repre- 
senting  the  area  increase  ensuing  from  the  off-center 
arrangement  23  between  the  axes  9  and  21  of  the 
nozzle-ejector  unit  19. 

Different  embodiments  are  provided  which, 
based  on  the  same  inventive  idea,  create  constructive 
forms  of  the  pump  of  the  invention  differing  from  each 
other. 

Fig.  5  shows  a  first  embodiment,  wherein  the 
entire  inner  part  of  the  pump  casing  30  can  be  moul- 
ded  with  a  single  plunger,  while  diaphragm  32  belong- 
ing  to  ejector  33  circumscribes  completely  the  suction 
connection  34,  comprised  between  the  seats  31  and 
36  for  the  connection  of  ejector  33  within  the  pump 
casing  30.  Fig.  6  represents  another  embodiment, 
wherein  the  pump  casing  40  presents  the  same 
characteristics  of  the  previously  described  pump  cas- 
ing  30,  while  diaphragm  42,  which  in  this  case,  too,  cir- 
cumscribes  and  contains  completely  the  suction 
connection  44,  is  separated  from  the  ejector  43  and 
consists  of  a  round-shaped  crown  inserted  within  seat 
41  of  the  pump  casing  40,  while  ejector  43  is  inserted 
within  seat  46  in  the  pump  casing  40  and  within  seat 
49  in  diaphragm  42. 

Fig.  7  shows  another  embodiment,  wherein  the 
inner  part  of  the  pump  casing  50  presents  the  same 

moulding  characteristics  of  its  inner  part  with  a  single 
plunger,  as  in  the  already  described  examples  of  the 
pump  casings  30  and  40.  In  this  embodiment  diap- 
hragm  52  is  separated  from  ejector  53  and,  since  it  is 

5  shaped  as  a  dome  inserted  within  seat  51  of  the  pump 
casing  50,  it  includes  also  the  high-pressure  chest  55 
and  the  seats  56  and  59  for  the  connection  of  ejector 
53.  One  or  more  openings  58  obtained  on  dome  52 
between  the  seats  56  and  59  constitute  the  suction 

10  passages. 
Yet  another  embodiment  is  represented  in  Fig.  8, 

wherein  it  can  be  observed  that  the  pump  casing  60 
is  preferably  made  of  a  die-drawn  metal  sheet  with  a 
suction  connection  64  welded  on  its  exterior,  where 

15  the  suction  passage  68  is  to  be  found,  which  is 
obtained  between  the  seats  66  and  69. 

In  this  case  diaphragm  62,  as  the  previously  des- 
cribed  diaphragm  52  of  Fig.  7,  besides  incorporating 
the  high-pressure  chest  65  and  the  seats  66  and  69 

20  for  the  connection  of  collar  67  of  ejector  63,  also  con- 
stitutes  a  single  body  together  with  the  pump  casing 
60. 

Fig.  9  shows  yet  another  embodiment,  wherein 
the  pump  casing  70  is  preferably  made  of  a  die-drawn 

25  metal  sheet  and  it  presents  the  same  moulding 
characteristics  of  its  inner  part  with  a  single  plunger, 
as  has  been  described  for  the  previously  described 
pump  casings  30,  40  and  50  and  it  also  includes  the 
suction  connection  74  and  the  high-pressure  chest 

30  75,  while  diaphragm  72,  which  in  this  case,  too,  cir- 
cumscribes  and  contains  completely  the  suction  con- 
nection  74,  is  separated  from  ejector  73  and  is 
inserted  within  seat  71  of  the  pump  casing  70. 

Ejector  73  is  inserted  within  seat  76  in  the  pump 
35  casing  70  and  within  seat  79  of  diaphragm  72. 

The  outer  diameter  of  diaphragm  72  and  its  seat 
71  within  the  pump  casing  70  can  be  made  concen- 
trical  with  the  innerdiameterand  co-axial  with  seat  76, 
as  the  previously  described  diaphragm  42. 

40  In  Fig.  9,  the  outer  diameter  of  diaphragm  72  and 
its  seat  71  are  excentrical,  since  this  is  possible 
thanks  to  the  die-drawn  manufacture,  in  order  to  cir- 
cumscribe  the  suction  connection  74  with  the  least 
amount  of  material  and  in  order  to  leave  at  the  bottom 

45  enough  space  for  the  discharge  opening  81  . 
The  described  embodiments  also  fulfil  all  the  pur- 

poses  proposed  by  the  invention  and  make  it  possible 
to  achieve  all  the  corresponding  advantages. 

It  has,  therefore,  been  seen,  how  the  pump 
so  according  to  the  invention  and  its  various  embodi- 

ments  fulfil  all  the  purposes  proposed  by  the  inven- 
tion. 

In  fact,  it  has  been  seen,  first  of  all,  that  the  main 
purpose  of  obtaining  a  self-priming  jet  pump  present- 

55  ing  a  pump  casing  without  any  undercuts,  which  can 
easily  be  obtained  by  casting  or  die  drawing  has  been 
fulfilled. 

It  has  also  been  seen  that  the  special  creation  of 
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the  ejector  without  any  closed  chambers,  since  it  con- 
sists  of  a  single  piece,  rather  than  of  several  pieces 
connected  with  each  other,  permits  an  easy  inspec- 
tion,  when  it  becomes  necessary  to  check  whether 
there  may  be  some  foreign  bodies  or  settling  solids  in 
the  induced  medium. 

It  has  also  been  seen  that  the  pump  casing  can 
be  made  with  the  seats  for  the  connection  of  the  diap- 
hragm  and  of  the  ejector  collar,  which  are  co-axial  with 
the  axis  of  rotation  of  the  impeller,  in  order  to  be 
machined  more  easily. 

Moreover,  it  has  been  seen  that  the  special  off- 
center  arrangement  of  the  axis  of  the  nozzle  in  relation 
to  the  axis  of  rotation  of  the  impeller  permits  to  elimi- 
nate  vortexes  in  the  high-pressure  chest  for  supplying 
the  nozzle  with  the  driving  medium  and  it  also  makes 
it  possible  to  enlarge  as  much  as  possible  the  section 
area  for  the  passage  of  the  driving  medium  through 
the  collar  and  through  the  suction  opening  around  the 
nozzle. 

Finally  it  has  been  seen  that  the  assembly  of  the 
ejector  within  the  pump  casing  with  the  diaphragm 
and  the  collar  flush  against  seats  obtained  within  the 
pump  casing  itself,  allows  an  easy  removal  of  the 
ejector-nozzle  unit  and  an  easy  access  both  to  the 
suction  chamber  and  to  the  pressure  chamber  for 
maintenance,  cleaning  and  checking  operations. 

During  the  manufacturing  phase  modifications  of 
a  constructive  nature  suited  to  improve  its  perform- 
ance  or  to  make  its  manufacture  easier  may  be  per- 
formed  on  the  pump  according  to  the  invention.  It  is, 
however,  understood  that  said  modifications  will  not 
exceed  the  scope  of  the  present  invention. 

Claims 

1.  A  centrifugal  self-priming  jet  pump  comprising 
a  pump  casing  (2,  30,  40,  50,  60,  70)  complete  with  a 
suction  connection  (4,  34,  44,  54,  64,  74)  and  with  a 
delivery  connection  (6),  a  unit  (19)  consisting  of  an 
ejector  (8,  33,  43,  53,  63,  73)  with  a  nozzle  (12),  a  cen- 
trifugal  impeller  (22)  connected  with  a  driving  motor, 
characterized  in  that  the  pump  casing  (2,  30,  40,  50, 
60,  70)  presents  a  shape  lacking  surfaces  with  under- 
cuts  ;  the  pump  casing  being  obtained  by  moulding 
through  the  axial  counterposition  of  two  plungers  (16, 
1  7),  one  of  them  shaping  the  innervolume  of  the  pump 
casing  and  the  other  shaping  the  suction  connection, 
said  nozzle-ejector  unit  (19)  being  assembled  within 
seats  (1  5,  20  ;  31  ,  36  ;  49,  46  ;  59,  56  ;  69,  66  ;  79,  76) 
co-axial  with  the  axis  (21)  of  rotation  of  the  impeller 
(22)  ;  further  characterized  in  that  the  diaphragm  (7, 
32,  42,  52,  62,  72)  divides  the  inner  volume  of  the 
pump  casing,  thereby  creating  a  suction  chamber  (3) 
and  a  pressure  chamber  (5),  and  that  the  frontal  collar 
(10,  37,  47,  57,  67,  77)  divides  the  suction  chamber 
(3),  thereby  creating  a  channel  (24)  and  a  high-pres- 

sure  chest  (11,  35,  45,  55,  65,  75)  for  supplying  the 
nozzle  (12),  and  in  that  the  suction  connection  (4,  34, 
44,  54,  64,  74)  is  arranged  frontally  above  the  collar 
(10,  37,  47,  57,  67,  77)  and  is  partially  or  completely 

5  circumscribed  by  the  diaphragm  (7,  32,  42,  52,  62, 
72). 

2.  A  centrifugal  self-priming  jet  pump  according  to 
claim  1,  characterized  in  that  the  nozzle  (12)  is 
arranged  eccentrically  in  the  collar  (10,37,  47,  57,  67, 

w  77)  of  the  ejector  (8,  33,  43,  53,  63,  73),  so  that  its 
lengthwise  axis  (9)  does  not  coincide  with  the 
lengthwise  axis  (21)  of  rotation  of  the  impellar  (22), 
while  the  collar  (1  0,  37,  47,  57,  67,  77)  is  co-axial  with 
the  high-pressure  chest  (1  1  ,  35,  45,  55,  65,  75),  which 

15  is  symmetrical  in  relation  to  the  axis  (21  )  of  rotation  of 
the  impeller  (22). 

3.  A  centrifugal  self-priming  jet  pump  according  to 
claim  1  ,  characterized  in  that  the  collar  (1  0,  37,  47,  57, 
67,  77)  with  the  channel  (24)  constitutes  a  single  body 

20  with  the  ejector  (8,  33,  43,  53,  63,  73). 
4.  A  centrifugal  self-priming  jet  pump  according  to 

claim  1,  characterized  in  that  the  diaphragm  (7)  con- 
stitutes  a  single  unit  together  with  the  ejector  (8)  and 
partially  circumscribes  the  suction  connection  (4)  of 

25  the  pump,  said  suction  connection  (4)  being  obtained 
through  a  plunger  (17),  which  is  counterposed  to 
another  plunger  (16),  shaping  the  innervolume  of  the 
pump  casing  (2),  wherein  the  junction  between  said 
plungers  (16,  17)  realizes  the  suction  passage  (18). 

30  5.  A  centrifugal  self-priming  jet  pump  according  to 
claim  1  ,  characterized  in  that  the  diaphragm  (32)  con- 
stitutes  a  single  unit  together  with  the  ejector  (33)  and 
circumscribes  completely  the  suction  connection  (34) 
of  the  pump,  wherein  said  suction  connection  (34)  is 

35  obtained  through  the  same  plunger  (16)  shaping  the 
innervolume  of  the  pump  casing  (30). 

6.  A  centrifugal  self-priming  jet  pump  according  to 
claim  1  ,  characterized  in  that  the  diaphragm  (42)  is  a 
round  crown  co-axial  with  the  axis  (21)  of  rotation  and 

40  connected  between  the  ejector  (43)  and  the  interior  of 
the  pump  casing  (40)  and  it  circumscribes  completely 
the  suction  connection  (44). 

7.  A  centrifugal  self-priming  jet  pump  according  to 
claim  1  ,  characterized  in  that  the  diaphragm  (52)  is  a 

45  dome  connected  within  the  pump  casing  (50),  said 
dome  (52)  also  incorporating  the  high-pressure  chest 
(55)  and  the  seats  (56,  59)  for  the  connection  of  the 
ejector  (53). 

8.  A  centrifugal  self-priming  jet  pump  according  to 
so  claim  1  ,  characterized  in  that  the  diaphragm  (62)  con- 

stitutes  a  single  unit  together  with  the  pump  casing 
(60)  also  incorporating  the  high-pressure  chest  (65) 
and  the  seats  (66,  69)  for  the  connection  of  the  ejector 
(63)  . 

55  9.  A  centrifugal  self-priming  jet  pump  according  to 
claim  8,  characterized  in  that  the  suction  connection 
(64)  is  welded  to  the  pump  casing  (60). 

10.  A  centrifugal  self-priming  jet  pump  according 

5 



g EP  0  361  329  B1 10 

to  claim  1  ,  characterized  in  that  the  diaphragm  (72)  is 
a  disc  connected  between  the  ejector  (73)  and  the 
inner  part  of  the  pump  casing  (70)  and  it  circumscribes 
completely  the  suction  connection  (74),  said  diap- 
hragm  (72)  having  its  outerdiameter  (71)  not  concen- 
tric  with  the  inner  diameter  (79). 

Patentanspruche 

1.  Kreiselpumpe,  selbstansaugend  durch  einge- 
bauten  Ejektor,  ublicherweise  Jetpumpe  genannt,  die 
folgendes  einschliesst  :  ein  Pumpengehause  (2,  30, 
40,  50,  60,  70)  mit  einer  Saugoffnung  (4,  34,  44,  54, 
64,  74)  und  mit  einer  Druckoffnung  (6),  eine  Einheit 
(19)  bestehend  aus  einem  Ejektor  (8,  33,  43,  53,  63, 
73)  mit  Duse  (12),  ein  mit  einem  Antriebsmotor  ver- 
bundenes  Laufrad  (22),  dadurch  gekennzeichnet, 
dali  das  Pumpengehause  (2,  30,  40,  50,  60,  70)  eine 
Form  aufweist,  in  der  die  Oberflachen  keine  Unter- 
schnitte  aufweisen  ;  wobei  das  Pumpengehause  mit- 
tels  der  axialen  Gegenuberstellung  von  zwei 
Formteilen  (16,  17)  erhalten  wird,  indemein  derForm- 
teile  das  innere  Volumen  des  Pumpengehause  und 
der  andere  die  Saugoffnung  formt,  wobei  die 
genannte  Duse/Ejektor-Einheit(19)  innerhalb  von  mit 
der  Drehachse  (21)  des  Laufrads  (22)  co-axialen  Sit- 
zen  (15,  20  ;  31,  36  ;  49,  46  ;  59,  56  ;  69,  66  ;  79,  76) 
angeordnet  ist  ;  auch  dadurch  gekennzeichnet,  dali 
die  Blende  (7,  32,  42,  52,  62,  72)  das  innere  Volumen 
des  Pumpengehauses  trennt  und  dabei  eine  Saug- 
kammer  (3)  und  einem  Druckraum  (5)  aufbaut,  und 
dali  der  frontale  Hals  (1  0,  37,  47,  57,  67,  77)  die  Saug- 
kammer  (3)  trennt  und  dabei  einen  Kanal  (24)  und  ei- 
ne  Dusenvorkammer  (11,  35,  45,  55,  65,  75)  zur 
Speisung  der  Duse  (1  2)  aufbaut,  und  dali  die  Saugoff- 
nung  (4,  34,  44,  54,  64,  74)  sich  frontal  oberhalb  des 
Halses  (10,  37,  47,  57,  67,  77)  befindet  und  von  der 
Blende  (7,  32,  42,  52,  62,  72)  teilweise  Oder  vollkom- 
men  abgegrenzt  wird. 

2.  Selbstansaugende  Jetpumpe  nach  Anspruch 
1  ,  dadurch  gekennzeichnet,  dali  die  Duse  (12)  exzen- 
trisch  im  Hals  (10,  37,  47,  57,  67,  77)  des  Ejektors  (8, 
33,  43,  53,  63,  73)  angeordnet  ist,  so  dali  ihre  longi- 
tudinale  Achse  (9)  mit  der  longitudinalen  Drehachse 
(21)  des  Laufrads  (22)  nichtubereinstimmt,  unddage- 
gen  der  Hals  (10,  37,  47,  57,  67,  77)  mit  der  Dusen- 
vorkammer  (11,  35,  45,  55,  65,  75)  co-axial 
angeordnet  ist,  wobei  die  Dusenvorkammer  symme- 
trisch  im  Verhaltnis  zur  Drehachse  (21)  des  Laufrads 
(22)  ist. 

3.  Selbstansaugende  Jetpumpe  nach  Anspruch 
1  ,  dadurch  gekennzeichnet,  dali  der  Hals  (1  0,  37,  47, 
57,  67,  77)  mitdem  Kanal  (24)  einen  einzelnen  Korper 
mit  dem  Ejektor  (8,  33,  43,  53,  63,  73)  bildet. 

4.  Selbstansaugende  Jetpumpe  nach  Anspruch 
1  ,  dadurch  gekennzeichnet,  dali  die  Blende  (7)  einen 
einzelnen  Korper  mit  dem  Ejektor  (8)  bildet  und  teil- 

weise  die  Saugoffnung  (4)  der  Pumpe  abgrenzt, 
wobei  die  genannte  Saugoffnung  (4)  durch  einen 
Formteil  (17)  erhalten  wird,  der  einem  anderen  Form- 
teil  (16)  zur  Formung  des  inneren  Volumens  des  Pum- 

5  pengehauses  (2)  gegenubergesetzt  wird,  wobei  die 
Verbindung  zwischen  den  zwei  Formteilen  (16,  17) 
den  Saugdurchgang  (18)  aufbaut. 

5.  Selbstansaugende  Jetpumpe  nach  Anspruch 
1  ,  dadurch  gekennzeichnet,  dali  die  Blende  (32)  eine 

10  einzelne  Einheit  mit  dem  Ejektor  (33)  bildet  und  die 
Saugoffnung  (34)  der  Pumpe  vollkommen  abgrenzt, 
wobei  die  genannte  Saugoffnung  (34)  durch  den  glei- 
chen  Formteil  (16)  zur  Formung  des  inneren  Volu- 
mens  des  Pumpengehauses  (30)  erhalten  wird. 

15  6.  Selbstansaugende  Jetpumpe  nach  Anspruch 
1  ,  dadurch  gekennzeichnet,  dali  die  Blende  (42)  mit 
der  Drehachse  (21)  co-axial  angeordnet  und  zwi- 
schen  dem  Ejektor  (43)  und  dem  Innere  des  Pumpen- 
gehauses  (40)  angebaut  ist  und  die  Saugoffnung  (44) 

20  vollkommen  abgrenzt. 
7.  Selbstansaugende  Jetpumpe  nach  Anspruch 

1  ,  dadurch  gekennzeichnet,  dali  die  Blende  (52)  eine 
innerhalb  des  Pumpengehauses  (50)  verbundene 
Haube  aufweist,  wobei  die  genannte  Haube  (52)  die 

25  Dusenvorkammer  (55)  und  die  Sitze  (56,  59)  zur  Ver- 
bindung  des  Ejektors  (53)  einschliesst. 

8.  Selbstansaugende  Jetpumpe  nach  Anspruch 
1  ,  dadurch  gekennzeichnet,  dali  die  Blende  (62)  mit 
dem  Pumpengehause  (60)  eine  einzelne  Einheit  bil- 

30  det,  die  auch  die  Dusenvorkammer  (65)  und  die  Sitze 
(66,  69)  zur  Verbindung  des  Ejektors  (63)  ein- 
schliesst. 

9.  Selbstansaugende  Jetpumpe  nach  Anspruch 
8,  dadurch  gekennzeichnet,  dali  die  Saugoffnung 

35  (64)  am  Pumpengehause  (60)  angeschweisst  ist. 
10.  Selbstansaugende  Jetpumpe  nach  Anspruch 

1  ,  dadurch  gekennzeichnet,  dali  die  Blende  (72)  zwi- 
schen  dem  Ejektor  (73)  und  dem  Innere  des  Pumpen- 
gehauses  (70)  angeordnet  ist  und  die  Saugoffnung 

40  (74)  vollkommen  abgrenzt,  wobei  der  auliere  Durch- 
messer  (71)  der  genannten  Blende  (72)  mit  ihrem 
inneren  Durchmesser  (79)  nicht  konzentrisch  ist. 

45  Revendications 

1  .  Pompe  centrifuge  autoamorcante  a  jet  compre- 
nant  un  corps  de  pompe  (2,  30,  40,  50,  60,  70)  avec 
un  orifice  d'aspiration  (4,  34,  44,  54,  64,  74)  et  un  ori- 

50  fice  de  refoulement  (6),  une  unite  (19)  consistante 
d'un  ejecteur  (8,  33,  43,  53,  63,  73)  avec  une  buse 
(12),  une  roue  centrifuge  (22)  connectee  a  un  moteur 
de  commande,  caracterisee  en  ce  que  le  corps  de 
pompe  (2,  30,  40,  50,  60,  70)  presents  une  forme  dont 

55  les  surfaces  n'ont  aucune  contre-depouille  ;  le  corps 
de  la  pompe  etant  obtenu  par  le  moyen  de  I'opposition 
axiale  de  deux  moules  (16,  17)  dont  I'un  forme  le 
volume  interieur  du  corps  de  la  pompe  et  I'autre  forme 
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I'orifice  d'aspiration,  ladite  unite  buse-ejecteur  (19) 
etant  assemblee  dans  des  sieges  (15,  20  ;31,36  ;49, 
46  ;  59,  56  ;  69,  66  ;  79,  76)  coaxiaux  avec  I'axe  (21) 
de  rotation  de  la  roue  (22)  ;  aussi  caracterisee  en  ce 
que  le  diaphragme  (7,  32,  42,  52,  62,  72)  partage  le 
volume  interieur  du  corps  de  pompe  en  creant  ainsi 
une  chambre  d'aspiration  (3)  et  une  chambre  de 
refoulement  (5),  et  en  ce  que  le  collier  frontal  (10,  37, 
47,  57,  67,  77)  partage  la  chambre  d'aspiration  (3), 
tout  en  creant  un  canal  (24)  et  une  chambre  d'admis- 
sion  de  fluide  moteur  (1  1  ,  35,  45,  55,  65,  75)  pour  I'ali- 
mentation  de  la  buse  (12)  et  en  ce  que  I'orifice 
d'aspiration  (4,  34,  44,  54,  64,  74)  est  positionne  de 
front  au  dessus  du  collier  (10,  37,  47,  57,  67,  77)  et 
qu'elle  est  partiellement  ou  completement  delimitee 
par  le  diaphragme  (7,  32,  42,  52,  62,  72). 

2.  Pompe  centrifuge  autoamorcante  a  jet  selon  la 
revendication  1,  caracterisee  en  ce  que  la  buse  (12) 
est  positionnee  excentriquement  dans  le  collier  (10, 
37,  47,  57,  67,  77)  de  I'ejecteur  (8,  33,  43,  53,  63,  73), 
de  facon  que  son  axe  longitudinal  (9)  ne  coincide  pas 
avec  I'axe  longitudinal  (21)  de  rotation  de  la  roue  (22), 
tandis  que  le  collier  (1  0,  37,  47,  57,  67,  77)  est  coaxial 
avec  la  chambre  d'admission  de  fluide  moteur  (1  1  ,  35, 
45,  55,  65,  75)  qui  est  symetrique  par  rapport  a  I'axe 
(21)  de  rotation  de  la  roue  (22). 

3.  Pompe  centrifuge  autoamorcante  a  jet  selon  la 
revendication  1,  caracterisee  en  ce  que  le  collier  (10, 
37,  47,  57,  67,  77)  avec  le  canal  (24)  constitue  un 
corps  unique  avec  I'ejecteur  (8,  33,  43,  53,  63,  73). 

4.  Pompe  centrifuge  autoamorcante  a  jet  selon  la 
revendication  1,  caracterisee  en  ce  que  le  dia- 
phragme  (7)  constitue  une  unite  unique  avec  I'eje- 
cteur  (8)  et  delimite  partiellement  I'orifice  d'aspiration 
(4)  de  la  pompe,  ledit  orifice  d'aspiration  (4)  etant 
obtenu  par  le  moyen  d'un  moule  (17)  en  opposition  a 
un  autre  moule  (16),  formant  le  volume  interieur  du 
corps  de  pompe  (2),  ou  I'union  entre  lesdits  moules 
(16,  17)  realise  le  passage  d'aspiration  (18). 

5.  Pompe  centrifuge  autoamorcante  a  jet  selon  la 
revendication  1,  caracterisee  en  ce  que  le  dia- 
phragme  (32)  constitue  une  unite  unique  avec  I'eje- 
cteur  (33)  et  delimite  completement  I'orifice 
d'aspiration  (34)  de  la  pompe,  ledit  orifice  d'aspiration 
(34)  etant  obtenu  par  le  moyen  du  meme  moule  (16) 
formant  le  volume  interieur  du  corps  de  pompe  (30). 

6.  Pompe  centrifuge  autoamorcante  a  jet  selon  la 
revendication  1,  caracterisee  en  ce  que  le  dia- 
phragme  (42)  est  coaxiale  avec  I'axe  (21)  de  rotation 
et  raccorde  entre  I'ejecteur  (43)  et  I'interieur  du  corps 
de  pompe  (40)  et  qu'elle  delimite  completement  I'ori- 
fice  d'aspiration  (44). 

7.  Pompe  centrifuge  autoamorcante  a  jet  selon  la 
revendication  1,  caracterisee  en  ce  que  le  dia- 
phragme  (52)  est  une  calotte  raccordee  a  I'interieur 
du  corps  de  pompe  (50),  ou  ladite  calotte  (52)  incor- 
pore  la  chambre  d'admission  de  fluide  moteur  (55)  et 
les  sieges  (56,  59)  pour  le  raccordement  de  I'ejecteur 

(53). 
8.  Pompe  centrifuge  autoamorcante  a  jet  selon  la 

revendication  1,  caracterisee  en  ce  que  le  dia- 
phragme  (62)  constitue  une  unite  unique  avec  le 

5  corps  de  pompe  (60)  comprenant  aussi  la  chambre 
d'admission  de  fluide  moteur  (65)  et  les  sieges  (66, 
69)  pour  le  raccordement  de  I'ejecteur  (63). 

9.  Pompe  centrifuge  autoamorcante  a  jet  selon  la 
revendication  8,  caracterisee  en  ce  que  I'orifice 

10  d'aspiration  (64)  est  soude  au  corps  de  pompe  (60). 
10.  Pompe  centrifuge  autoamorcante  a  jet  selon 

la  revendication  1,  caracterisee  en  ce  que  le  dia- 
phragme  (72)  est  raccorde  entre  I'ejecteur  (73)  et  la 
partie  interieure  du  corps  de  pompe  (70)  et  qu'il  deli- 

15  mite  completement  I'orifice  d'aspiration  (74),  ledit  dia- 
phragme  (72)  ayant  son  diametre  exterieur  (71)  qui 
n'est  pas  concentrique  avec  le  diametre  interieur  (79). 
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