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Description 

This  invention  relates  to  multi-stage  centrifugal 
pumps,  and  more  particularly  to  means  for  prevent- 
ing  rotation  of  an  inter-stage  bushing  or  ring  in  a  multi- 
stage  centrifugal  pump  with  an  axially  split  casing 
which  houses  a  shaft  carrying  impellers. 

A  multi-stage  centrifugal  pump  has  a  number  of 
inter-stage  bushings  and  rings,  sometimes  called 
stage  pieces  and  wear  rings,  which  fit  within  the  cas- 
ing  and  have  to  be  accurately  positioned  radially  and 
locked  against  axial  and  rotational  movement.  These 
bushings  and  rings  have  essentially  the  same  func- 
tion  as  one  another,  namely  to  seal  each  side  of  each 
impeller,  but  the  bushings  have  a  larger  radial  thick- 
ness  and  may  carry  integral  guide  vanes  for  the  in- 
coming  fluid  whereas  the  rings  have  a  smaller  radial 
thickness  and  lack  guide  vanes.  Radial  positioning  is 
by  means  of  a  close  fit  between  the  periphery  of  the 
bushing  or  ring  and  a  bore  machined  in  the  casing.  Ax- 
ial  location  is  by  means  of  a  flange  on  the  bushing  or 
ring  which  engages  in  an  annular  groove  machined  in 
the  casing. 

Hitherto,  (see  for  example  FR  850  685)  each 
bushing  or  ring  has  been  prevented  from  rotating  by 
means  of  a  small  pin  fitted  into  a  radial  hole  drilled  in 
the  base  of  the  annular  groove,  said  pin  protruding 
into  an  axial  slot  machined  in  the  flange.  The  pins 
have  been  fitted  in  the  lower  half  of  the  casing  in  the 
vertical  plane  containing  the  pump  axis,  so  that  the 
axial  slots  in  the  bushings  and  rings  could  be  engag- 
ed  with  the  pins  during  the  assembly  of  the  shaft  and 
impellers  into  the  lower  half  of  the  casing.  This  ar- 
rangement  has  the  disadvantages  that  the  pin  is  nec- 
essarily  small  and  is  liable  to  shear  if  large  or  cyclic 
loads  are  applied  to  it  during  operation  of  the  pump; 
it  can  be  difficult  to  ensure  correct  engagement  of  the 
pin  in  the  axial  slot  during  assembly;  and,  in  cases 
where  the  bushing  or  ring  has  been  diametrically  split 
to  permit  its  easy  removal,  the  pin  does  not  allow  ro- 
tation  of  the  lower  half  to  enable  it  to  be  removed  with- 
out  lifting  the  shaft. 

The  object  of  the  present  invention  is  to  avoid  the 
aforesaid  disadvantages. 

According  to  the  invention,  means  for  preventing 
rotation  of  an  inter-stage  bushing  or  ring  in  a  multi- 
stage  centrifugal  pump  with  an  axially  split  casing 
which  houses  a  shaft  carrying  impellers  are  charac- 
terised  by  a  tangential  pin  fitted  into  a  hole  provided 
in  either  half  of  the  casing  at  its  join  face,  the  centre- 
line  of  the  pin  being  normal  to  the  join  face  and  the 
exposed  end  of  the  pin  being  flush  with  said  face,  and 
a  recess  in  which  the  pin  engages  provided  in  the  per- 
iphery  of  the  bushing  or  ring. 

The  invention  will  now  be  described,  by  way  of 
example  only,  with  reference  to  the  accompanying 
drawings,  of  which  :- 

Figure  1  is  a  sectional  side  elevation  of  a  multi- 

stage  centrifugal  pump  with  a  casing  which  is 
split  axially  in  a  horizontal  plane; 
Figure  2  is  a  cross-section  through  the  upper  half 
of  the  casing  on  the  line  2-2  in  Figure  1; 

5  Figure  3  is  an  end  view  of  a  diametrically  split  in- 
ter-stage  bushing; 
Figure4  is  a  view  of  one  half  of  the  bushing  in  the 
direction  of  the  arrow  4  in  Figure  3; 
Figure  5  is  an  end  view  of  an  inter-stage  ring 

10  which  is  not  diametrically  split;  and 
Figure  6  is  a  side  elevation  of  the  ring  shown  in 
Figure  5. 
Referring  now  to  Figures  1  to  4  of  the  drawings, 

in  a  preferred  embodiment  of  the  invention  a  multi- 
is  stage  centrifugal  pump  has  a  casing  indicated  gener- 

ally  at  10  which  is  split  axially  in  a  horizontal  plane  and 
houses  a  power-driven  shaft  12  on  which  there  are 
rigidly  secured  a  plurality  of  impellers  14.  Each  impel- 
ler  14  is  disposed  in  a  chamber  16  having  an  axial  inlet 

20  18  and  a  radial  outlet  20,  the  chambers  16  being  con- 
nected  in  series  in  well-known  manner.  An  inter-stage 
ring  22  is  disposed  at  the  inlet  side  of  each  impeller 
14,  and  an  inter-stage  bushing  24  carrying  integral 
guide  means  25  for  the  incoming  fluid  is  disposed  at 

25  the  other  side  thereof.  As  exemplified  in  Figures  3 
and  4,  each  bushing  24  and  ring  22  is  diametrically 
split  in  a  plane  26  incline  at,  say,  10°  to  the  horizontal, 
the  split  being  belowthe  joint  face  28  ofthe  casing  10 
at  that  side  of  the  casing  10  where  the  periphery  of 

30  the  rotating  shaft  1  2  moves  upwardly.  The  two  halves 
of  each  bushing  24  (and  ring  22)  are  located  together 
by  dowels  30.  Each  bushing  24  (and  ring  22)  is  pre- 
vented  from  rotating  by  a  tangential  pin  32  (see  Fig- 
ure  2)  driven  into  a  hole  34  machined  in  the  upper  half 

35  36  ofthe  casing  10  at  its  joint  face  28,  the  centre-line 
29  of  the  pin  32  being  normal  to  the  joint  face  28  and 
the  exposed  end  37  ofthe  pin  32  being  flush  with  the 
joint  face  28.  The  pin  32  engages  in  a  recess  38  ma- 
chined  in  a  flange  40  on  the  upper  half  42  ofthe  bush- 

40  ing  24  (or  ring  22)  the  recess  38  including  a  shoulder 
44  against  which  the  exposed  end  37  of  the  pin  32 
abuts.  The  flange  40  engages  in  known  manner  in  an 
annular  groove  45  machined  inthe  casing  10.  In  prac- 
tice,  due  to  manufacturing  tolerances,  the  exposed 

45  end  37  ofthe  pin  32  may  be  slightly  short  of  the  joint 
face  28  of  the  casing  10  without  departing  from  the 
scope  of  the  invention,  but  it  must  not  protrude  be- 
yond  said  face.  The  pin  32  is  positioned  at  that  side 
of  the  casing  10  which  places  said  pin  under  compres- 

50  sion  if  the  bushing  24  (or  ring  22)  tends  to  rotate  in  the 
same  direction  as  the  shaft  12. 

In  a  modification  exemplified  by  the  ring  22 
shown  in  Figures  5  and  6,  the  bushing  24  and  rings 
22  are  not  diametrically  split,  in  which  case  the  pins 

55  32  can  equally  well  befitted  in  the  lower  half  46  ofthe 
casing  10. 

In  another  modification,  the  recess  38  is  ma- 
chined  in  a  suitable  part  of  the  periphery  of  the  bush- 

2 
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ing  24  (or  ring  22)  other  than  the  axial  location  flange 
40  thereon. 

Arrangements  in  accordance  with  the  invention 
have  the  advantages  that  the  pin  32  can  be  much 
larger  than  the  radial  pin  used  hitherto  and  is  in  com- 
pression,  not  shear,  so  that  it  will  readily  withstand  all 
anticipated  loadings;  there  is  a  greater  certainty  of 
correct  engagement  of  the  pin  32  in  the  recess  38, 
and  if  engagement  is  not  achieved  further  assembly 
of  the  pump  is  prevented;  and,  in  cases  where  the 
bushing  24  (or  ring  22)  is  diametrically  split  and  the 
pin  32  is  fitted  in  the  upper  half  36  ofthe  casing  10, 
the  lower  half  48  of  the  bushing  24  or  ring  22  can  be 
rotated  to  enable  it  to  be  removed  without  lifting  the 
shaft. 

Claims 

1.  Means  for  preventing  rotation  of  an  inter-stage 
bushing  (24)  or  ring  (22)  in  a  multi-stage  centri- 
fugal  pump  with  an  axially  split  casing  (10)  which 
houses  a  shaft  (12)  carrying  impellers  (14)  char- 
acterised  by  a  tangential  pin  (32)  fitted  into  a  hole 
(34)  provided  in  either  half  (36  or  46)  ofthe  casing 
(10)  at  its  joint  face  (28),  the  centre-line  ofthe  pin 
(32)  being  normal  to  the  joint  face  (28)  and  the 
exposed  end  ofthe  pin  (32)  being  flush  with  said 
face,  and  a  recess  (38)  in  which  the  pin  (32)  en- 
gages  provided  in  the  periphery  of  the  bushing 
(24)  or  ring  (22). 

2.  Means  according  to  Claim  1,  further  character- 
ised  in  that  the  pin  (32)  is  positioned  at  that  side 
of  the  casing  (10)  which  places  it  under  compres- 
sion  if  the  bushing  (24)  or  ring  (22)  tends  to  rotate 
in  the  same  direction  as  the  shaft  (12). 

3.  Means  according  to  either  of  the  preceding 
Claims,  further  characterised  in  that  the  recess 
(38)  is  machined  in  an  axial  location  flange  (40) 
of  the  bushing  (24)  or  ring  (22). 

4.  Means  according  to  any  one  of  the  preceding 
Claims,  further  characterised  in  that  the  casing 
(10)  is  split  in  a  horizontal  plane,  the  bushing  (24) 
or  ring  (22)  is  split  in  a  different  plane,  and  the  pin 
(32)  is  fitted  into  a  hole  (34)  machined  in  the  up- 
per  half  (36)  ofthe  casing  (10). 

Patentanspruche 

1.  Mittel  zum  Verhindern  der  Rotation  einer  Zwi- 
schenstufenhulse  (24)  odereinesZwischenrings 
(22)  in  einer  Mehrstufen-Zentrifugalpumpe  mit 
einem  axial  geteilten  Gehause  (10),  das  eine 
Welle  (12)  mit  Laufradern  (14)  daran  aufnimmt, 

gekennzeichnet  durch  einen  Tangentialstift  (32), 
der  in  einem  Loch  (34)  in  einer  Halfte  (36  oder46) 
des  Gehauses  an  dessen  Verbindungsflache 

5  (28)  steckt,  wobei  die  Mittellinie  des  Stiftes  (32) 
lotrecht  zu  der  Verbindungsflache  (28)  und  das 
freie  Ende  des  Stiftes  (32)  mitdergenannten  Fla- 
che  bundig  ist,  und  durch  eine  Ausnehmung  (38), 
in  die  der  Stift  (32)  eingreift  und  die  im  Umfang 

10  der  Hulse  (24)  oder  des  Ringes  (22)  vorgesehen 
ist. 

2.  Mittel  nach  Anspruch  1,  weiterhin  dadurch  ge- 
kennzeichnet,  dass  der  Stift  (32)  auf  der  Seite 

15  des  Gehauses  (10)  positioniert  ist,  die  kompri- 
mierend  auf  ihn  einwirkt,  wenn  die  Hulse  (24) 
oder  der  Ring  (22)  zur  Rotation  in  derselben 
Richtung  neigt  wie  die  Welle  (12). 

20  3.  Mittel  nach  einem  der  vorhergehenden  Anspru- 
che,  weiterhin  dadurch  gekennzeichnet,  dass  die 
Ausnehmung  (38)  in  einen  axialen  Ausrichtungs- 
flansch  der  Hulse  (24)  oder  des  Ringes  (22)  ein- 
gearbeitet  ist. 

25 
4.  Mittel  nach  einem  der  vorhergehenden  Anspru- 

che,  weiterhin  dadurch  gekennzeichnet,  dass 
das  Gehause  (10)  in  einer  horizontalen  Ebene, 
die  Hulse  (24)  oder  der  Ring  (22)  in  eineranderen 

30  Ebene  geteilt  ist  und  der  Stift  (32)  in  einem  in  die 
obere  Halfte  (36)  des  Gehauses  (10)  eingearbei- 
teten  Loch  (34)  steckt. 

35  Revendications 

1.  Moyens  pour  empecher  la  rotation  d'une  douille 
(24)  ou  d'une  bague  (22)  disposee  entre  des  eta- 
ges  dans  une  pompe  centrifuge  a  plusieurs  eta- 

40  ges  comportant  un  carter  fendu  axialement  (1  0) 
qui  abrite  un  arbre  (12)  supportant  des  helices 
(14),  caracterises  par  une  broche  tangentielle 
(32)  inseree  dans  un  trou  (34)  situe  dans  I'une 
des  moities  (36  ou  46)  du  carter  (10),  au  niveau 

45  de  sa  face  de  joint  (28),  la  ligne  mediane  de  la  bro- 
che  (32)  etant  perpendiculaire  a  la  face  de  joint 
(28)  et  I'extremite  apparente  de  la  broche  (32) 
etant  au  niveau  de  ladite  face,  et  un  creux  (38) 
dans  lequel  la  broche  (32)  s'engage,  situe  dans 

so  la  peripheric  de  la  douille  (24)  ou  de  la  bague 
(22). 

2.  Moyens  selon  la  revendication  1  ,  caracterises  en 
outre  en  ce  que  la  broche  (32)  est  posit  ionnee  du 

55  cote  du  carter  (10)  qui  la  met  en  compression  si 
la  douille  (24)  ou  la  bague  (22)  tend  a  tourner 
dans  le  meme  sens  que  I'arbre  (12). 

3.  Moyens  selon  I'une  quelconque  des  revendica- 

3 
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tions  precedentes,  caracterises  en  outre  en  ce 
que  le  creux  (38)  est  usine  dans  une  bride  posi- 
tionnee  axialement  (40)  de  la  douille  (24)  ou  de 
la  bague  (22).  5 

4.  Moyens  selon  I'une  quelconque  des  revendica- 
tions  precedentes,  caracterises  en  outre  en  ce 
que  le  carter  (1  0)  est  fendu  dans  un  plan  horizon- 
tal,  la  douille  (24)  ou  la  bague  (22)  est  fendue  10 
dans  un  plan  different,  et  la  broche  (32)  est  inse- 
ree  dans  un  trou  (34)  usine  dans  la  moitie  supe- 
rieure  (36)  du  carter  (10). 
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