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Description 

This  invention  relates  to  improvements  in  cen- 
trifugal  pumps. 

Presently  the  shape  of  the  volute  of  a  centri- 
fugal  pump  is  determined  by  the  internal  shape  of 
the  pump  casing  which  is  integrally  manufactured 
together  with  the  discharge  branch.  For  the  pump 
to  be  efficient  it  is  necessary  for  the  fluid  to  be 
transported  smoothly  from  the  outlet  of  the  impeller 
to  the  discharge  branch.  For  pumps  handling  ed- 
ible  and  potable  products  it  is  important  for  the 
internal  surfaces  of  the  pump  to  have  a  good 
surface  finish  but  it  is  generally  difficult  and  expen- 
sive  to  machine  finish  the  interior  surfaces  of  such 
a  pump  because  of  the  integral  shapes  of  the 
members  which  make  up  the  pump. 

It  is  an  object  of  the  present  invention  to  pro- 
vide  a  centrifugal  pump  which  ameliorates  the 
aforementioned  disadvantages. 

GB-A-1013341  described  a  pump  having  a  first 
housing  part  which  includes  a  discharge  branch  in 
a  circular  peripheral  wall  which  defines  the  outer 
boundary  of  the  volute.  A  spiral  insert  is  carried  on 
a  second  housing  part  and  is  positioned  opposite 
the  discharge  branch.  The  impeller  is  positioned 
above  the  plane  of  the  insert  and  so  away  from  the 
discharge  branch. 

DE-A-2047501  shows  a  pump  housing  formed 
from  two  pressed  casing  halves.  The  volute  is 
formed  by  an  angled  wall  which  defines  the  outer 
circumference  of  the  volute. 

According  to  the  present  invention  there  is 
provided  a  centrifugal  pump  comprising  first  and 
second  casing  halves,  the  first  casing  half  having  a 
circular  inner  peripheral  wall  which  defines  the  out- 
er  periphery  of  the  volute;  a  discharge  branch 
being  formed  in  the  circular  inner  peripheral  wall, 
and  the  second  casing  half  having  formed  thereon 
a  spiral  surface  which  defines  the  variation  in  the 
flow  area  of  the  volute,  and  an  impeller  mounted 
within  the  volute  and  centrally  of  the  circumferential 
inner  peripheral  wall  for  rotation  in  a  plane,  charac- 
terised  in  that  the  first  and  second  casing  halves 
are  each  integrally  formed  and  in  that  the  dis- 
charge  branch  is  at  least  partially  aligned  with  the 
plane  of  the  impeller. 

Preferably  the  pump  has  an  inlet  which  is  cen- 
tral  to  the  pump  casing. 

The  first  casing  member  which  incorporates 
the  discharge  branch  may  have  a  flange  extending 
transversely  from  the  peripheral  wall.  The  inside 
surface  is  preferably  cup-shaped.  The  second  cas- 
ing  member  preferably  has  a  flat  surface  for  abut- 
ment  against  the  flange  of  the  first  casing  member, 
which  allows  a  seal  to  be  formed  between  the  two 
members. 

Preferably,  the  inlet  of  the  pump  is  in  the  first 
casing  member  incorporating  the  discharge  branch 
and  the  impeller  is  mountable  on  the  other  casing 
member. 

5  The  interior  surfaces  of  the  casing  members 
may  be  readily  machined  due  to  the  geometry  of 
the  members.  In  particular  the  casing  member 
which  incorporates  the  discharge  branch  may  be 
machined  by  simple  turning  operations  because 

io  the  internal  surfaces  are  all  surfaces  of  revolution. 
The  other  casing  member  which  incorporates  the 
volute  can  be  designed  in  such  a  way  as  to  allow 
its  complete  machining  using  a  conventional  2-axis 
machining  centre. 

75  Centrifugal  pumps  will  now  be  described  by 
way  of  example  with  reference  to  the  accompany- 
ing  drawings  in  which:- 

Fig.1  shows  a  partially  sectioned  view  of  a  con- 
ventional  centrifugal  pump  from  the  inlet  side; 

20  and 
Fig.2  shows  the  sectional  view  along  line  A-A  of 
Fig.1,  together  with  the  section  through  the  inlet 
of  the  pump. 
Fig.3  shows  a  plan  view  of  one  part  of  a  first 

25  embodiment  of  a  pump  of  the  present  invention; 
Fig.4  shows  the  sectional  view  along  line  B-B  of 
Fig.3; 
Fig.  5  shows  a  plan  view  of  the  other  part  of  the 
pump  of  Fig.3; 

30  Fig.6  shows  the  sectional  view  along  the  line  C- 
C  of  Fig.5;  and 
Fig.7  shows  a  partially  sectioned  view  of  a  sec- 
ond  embodiment  of  a  pump  of  the  present  in- 
vention. 

35  In  Fig.1  the  centrifugal  pump  1  has  an  impeller 
2  which  rotates  in  the  direction  of  the  arrows. 
Liquid  from  an  inlet  (shown  in  Fig.  2)  impinges  on 
the  centre  of  the  impeller  2  and  is  forced,  by  the 
vanes  3  of  the  impeller  2,  to  the  periphery  of  the 

40  interior  of  the  pump  4  known  as  the  volute.  The 
volute  4  is  shaped  in  such  a  manner  that  the  flow 
area  increases  circumferentially  until  it  merges  into 
a  discharge  branch  5  so  that  the  fluid  is  trans- 
ported  smoothly,  due  to  hydraulic  forces,  out  of  the 

45  discharge  branch  5.  Where  the  inner  most  wall  of 
the  discharge  branch  5  meets  the  inside  wall  of  the 
pump  1  there  is  a  discontinuity  known  as  the  cut 
water  6  or  volute  tongue. 

In  Fig.  2  the  arrows  show  the  direction  of  the 
50  liquid  into  the  pump  1,  through  the  inlet  7,  and  out 

of  the  pump  1,  through  the  discharge  branch  5 
(shown  in  dotted  lines). 

The  pump  shown  in  Figs  1  and  2  has  a  volute 
4  which  is  positioned  radially  outwards  from  the 

55  impeller  2,  and  which  is  symmetrically-shaped 
about  the  line  through  the  centre  of  the  impeller  2 
in  a  direction  transverse  to  the  axis  of  the  impeller 

2 
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Fig.3  shows  a  first  circular  casing  member  8  of 
a  pump  with  a  centrally  mounted  impeller  9.  The 
impeller  9  is  mounted  on  a  raised  section  11  on  a 
flat  base  12  of  the  member  8.  The  raised  section 
11  has  a  radius  which  varies  circumferentially 
about  the  centre  of  the  member  8.  Fig.4  shows  the 
member  8  and  the  impeller  9  in  cross-section 
which  shows  the  shape  of  the  raised  section  1  1  on 
the  flat  base  12. 

Fig.5  shows  a  second  circular  casing  member 
13  with  an  inlet  14  at  the  centre  of  the  second 
member  13.  A  discharge  branch  15  is  shown  ex- 
tending  tangentially  from  the  periphery  16  of  the 
second  member  13.  Fig.6  shows  the  second  mem- 
ber  13  in  cross-section  which  shows  the  inlet  14 
and  the  opening  17  to  the  discharge  branch  15. 
The  second  member  13  has  a  flange  18  which 
extends  from  the  periphery  16  of  the  second  mem- 
ber  13. 

The  two  casing  members  8  and  12  are  brought 
together  to  provide  a  seal  between  the  flange  18 
and  base  12,  and  the  shape  of  the  raised  section 
11  causes  the  flow  area  to  change  from  a  maxi- 
mum  to  a  minimum  at  the  discharge  branch  15. 
The  radius  of  the  section  1  1  increases  circumferen- 
tially  in  a  spiral-shape  from  a  minimum  to  a  maxi- 
mum  adjacent  to  the  cut  water  6  and  then  the 
radius  decreases  abruptly  back  to  the  minimum. 
The  minimum  radius  may  coincide  with  that  of  the 
impeller  periphery. 

Fig.7  shows  a  second  embodiment  of  centri- 
fugal  pump  in  which  an  inlet  19  is  in  a  casing 
member  20  which  determines  the  shape  of  the 
volute.  An  impeller  21  is  centrally  mounted  on  the 
other  casing  member  22  which  incorporates  a  dis- 
charge  branch  23  (shown  in  dotted  lines).  As  seen 
clearly  in  figure  7,  the  impeller  21  and  discharge 
branch  23  are  arranged  in  the  same  plane. 

The  centrifugal  pumps  of  the  present  invention 
have  the  advantages  of  ease  of  manufacture  and 
construction.  This  is  due  to  the  shapes  of  the 
casing  members  which  form  the  pumps.  It  is  par- 
ticularly  important  to  have  good  internal  surface 
finishes  especially  where  the  pump  is  to  be  used  in 
the  food  industry  for  pumping  edible  and  potable 
products.  It  will  be  noted  that  the  raised  sections  of 
the  second  members  that  come  into  contact  in  use 
with  the  products  are  easily  accessible  to  cutting 
and  forming  tools  during  manufacture  using  a  rela- 
tively  simple  machining  centre.  The  described 
pumps  are  significantly  more  efficient  than  com- 
parable  prior  art  pumps.  Further,  it  will  be  noted 
that  the  performance  or  capacity  of  the  pump  can 
be  changed  by  altering  the  volute  capacity  and 
form  but  using  the  same  one  casing  member  such 
as  members  13  or  22.  Thus,  the  one  casing  mem- 
ber  may  be  used  for  a  range  of  pumps  if  desired. 

Claims 

1.  A  centrifugal  pump  comprising  first  and  sec- 
ond  casing  halves  (8,13;  20,22),  the  first  casing 

5  half  (13;22.)  having  a  circular  inner  peripheral 
wall  which  defines  the  outer  periphery  of  the 
volute;  a  discharge  branch  (15;23)  being 
formed  in  the  circular  inner  peripheral  wall,  and 
the  second  casing  half  (8,  20)  having  formed 

io  thereon  a  spiral  surface  which  defines  the  vari- 
ation  in  the  flow  area  of  the  volute,  and  an 
impeller  (9;21)  mounted  within  the  volute  and 
centrally  of  the  circumferential  inner  peripheral 
wall  for  rotation  in  a  plane,  characterised  in 

is  that  the  first  and  second  casing  halves  (8,13; 
20,22)  are  each  integrally  formed  and  in  that 
the  discharge  branch  (15;  23)  is  at  least  par- 
tially  aligned  with  the  plane  of  the  impeller  (9; 
21). 

20 
2.  A  centrifugal  pump  according  to  claim  1, 

characterised  in  that  a  central  inlet  (14;  24)  is 
formed  in  the  first  casing  half  (22). 

25  3.  A  centrifugal  pump  according  to  claims  1  or  2, 
characterised  in  that  a  flange  (18)  is  formed  on 
the  first  casing  half  (13),  the  flange  extending 
transversely  from  the  inner  peripheral  wall,  and 
the  second  casing  half  (8)  has  a  flat  surface 

30  (12)  for  abutment  against  the  flange  (18). 

4.  A  centrifugal  pump  according  to  claims  1  ,  2  or 
3,  characterised  in  that  the  impeller  (9;  21)  is 
mounted  on  the  second  casing  half  (8,  20). 

35 
Patentanspruche 

1.  Zentrifugalpumpe  mit  ersten  und  zweiten  Ge- 
hausehalften  (8,  13;  20,  22),  wobei  die  erste 

40  Gehausehalfte  (13;  22)  eine  den  AuBenumfang 
des  Ausstromkanales  definierende,  kreisformi- 
ge  Innenumfangswandung  und  einen  in  der 
kreisformigen  Innenumfangswandung  ausgebil- 
deten  Ableitungszweig  (15;  23)  aufweist,  und 

45  wobei  auf  der  zweiten  Gehausehalfte  (8,  20) 
eine  spiralformige  Oberflache  ausgebildet  ist, 
welche  die  Veranderung  im  FluBbereich  des 
Ausstromkanales  bestimmt,  und  mit  einem  zur 
Drehung  in  einer  Ebene  innerhalb  des  Aus- 

50  stromkanales  und  zentral  zur  kreisformigen  In- 
nenumfangswand  angebrachten  Flugelrad  (9, 
21),  dadurch  gekennzeichnet,  dal3  die  ersten 
und  zweiten  Gehausehalften  (8,  13;  20,  22) 
jeweils  einteilig  ausgebildet  sind  und  dal3  der 

55  Ableitungszweig  (15,  23)  wenigstens  teilweise 
mit  der  Ebene  des  Flugelrades  (9,  21)  ausge- 
fluchtet  ist. 

3 
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2.  Zentrifugalpumpe  nach  Anspruch  1  ,  dadurch  carter  (8,  20). 
gekennzeichnet,  dal3  ein  zentraler  EinlaB  (14, 
24)  in  der  ersten  Gehausehalfte  (22)  ausgebil- 
det  ist. 

5 
3.  Zentrifugalpumpe  nach  Anspruch  1  oder  2,  da- 

durch  gekennzeichnet,  dal3  ein  Flansch  auf  der 
ersten  Gehausehalfte  (13)  ausgebildet  ist,  wo- 
bei  sich  der  Flansch  transversal  von  der  inne- 
ren  Umfangswand  aus  erstreckt,  und  dal3  die  10 
zweite  Gehausehalfte  (8)  eine  flache  Oberfla- 
che  (12)  zur  Anlage  gegen  den  Flansch  (18) 
aufweist. 

4.  Zentrifugalpumpe  nach  Anspruch  1,  2  oder  3,  is 
dadurch  gekennzeichnet,  dal3  das  Flugelrad  (9; 
21)  auf  der  zweiten  Gehausehalfte  (8,  20)  an- 
gebracht  ist. 

Revendicatlons  20 

1.  Une  pompe  centrifuge  comprenant  une  pre- 
miere  et  une  deuxieme  moitie  de  carter  (8,  13; 
20,  22),  la  premiere  moitie  de  carter  (13;22) 
comportant  une  paroi  peripherique  interne  cir-  25 
culaire  definissant  la  peripherie  externe  de  la 
volute;  un  conduit  de  decharge  (15;  23)  forme 
dans  la  paroi  peripherique  interne  circulaire,  et 
la  deuxieme  moitie  de  carter  (8,  20)  compor- 
tant  une  surface  en  spirale  definissant  la  varia-  30 
tion  dans  la  zone  d'ecoulement  de  la  volute, 
ainsi  qu'un  rotor  (9;  21)  montee  dans  la  volute, 
dans  une  position  centrale  par  rapport  a  la 
paroi  peripherique  interne  circonferentielle,  en 
vue  de  la  rotation  dans  un  plan,  caracterisee  35 
en  ce  que  les  premiere  et  deuxieme  moities 
de  carter  (8,  13;  20,  22)  sont  chacune  formees 
integralement  et  en  ce  que  le  conduit  de  de- 
charge  (15;  23)  est  au  moins  partiellement 
aligne  avec  le  plan  du  rotor  (9;  21).  40 

2.  Une  pompe  centrifuge  selon  la  revendication  1  , 
caracterisee  en  ce  qu'un  orifice  d'entree  cen- 
tral  (14;  21)  est  forme  dans  la  premiere  moitie 
de  carter  (22).  45 

3.  Une  pompe  centrifuge  selon  les  revendications 
1  ou  2,  caracterisee  en  ce  qu'une  bride  (18) 
est  agencee  sur  la  premiere  moitie  de  carter 
(13),  la  bride  s'etendant  transversalement  par  so 
rapport  a  la  paroi  peripherique  interne,  et  en 
ce  que  la  deuxieme  moitie  de  carter  (8)  a  une 
surface  plate  (12)  destinee  a  aboutir  contre  la 
bride  (18). 

55 
Une  pompe  centrifuge  selon  les  revendications 
1,  2  ou  3,  caracterisee  en  ce  que  le  rotor  (9; 
21)  est  montee  sur  la  deuxieme  moitie  de 
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