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(54)  Impeller  mixers. 

(57)  A  mixer  including  a  mixing  tank  (10)  within  which  an  axial 
flow  impeller  (12)  is  spaced  above  the  base  of  the  tank  (10).  The 
tank  includes  peripheral  vertical  baffles  (11)  against  the  tank 
wall  above  the  impeller  (12)  and,  below  the  impeller  (12),  a 
plurality  of  radial  diffusion  vanes  (14)  radiating  from  a  mounting 
boss  (15)  located  below  the  centre  of  the  impeller  (12). 
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Description 

IMPELLER 

BACKGROUND  TO  THE  INVENTION 
5 

THIS  invention  relates  to  mixers  in  which  an  axial 
flow  impeller  is  operated  within  a  mixing  tank  to  stir 
liquids,  slurries  or  suspensions. 

When  used  in  relatively  tall  tanks,  axial  flow 
impellers  are  normally  used  in  conjunction  with  draft  10 
tubes  to  augment  the  operation  of  the  impeller. 

Draft  tubes  have  the  advantage  that  they  allow  the 
impeller  to  be  located  in  the  upper  portion  of  the 
tank,  thereby  reducing  shaft  length  and  whip  as  well 
as  the  mass  of  the  system.  In  addition,  in  the  upper  15 
portion  of  the  tank,  the  impeller  is  generally  free  from 
settled  solids  so  that  starting  of  the  impeller  is 
facilitated. 

However,  draft  tube  circulators  involve  heavy  and 
expensive  equipment  within  the  tank  and  it  would  20 
obviously  be  advantageous  to  do  away  with  the  need 
for  draft  tubes. 

SUMMARY  OF  THE  INVENTION 
25 

A  mixer  including  a  mixing  tank  within  which  an 
axial  flow  impeller  is  spaced  above  the  base  of  the 
tank,  the  tank  including,  below  the  impeller,  a 
plurality  of  radial  diffusion  vanes  radiating  from  a 
position  below  the  centre  of  the  impeller.  30 

The  diffusion  vanes  may  be  mounted  within  a 
centrally  located  mounting  boss  which  is  located 
below  the  impeller. 

The  mounting  boss  may  be  frusto-conical  with  the 
taper  thereof  reducing  in  a  direction  away  from  the  35 
impeller  and  the  radial  diffusion  vanes  may  taper,  at 
least  along  their  upper  edges,  from  the  mounting 
boss  to  the  tank  wall. 

Peripheral  vertical  baffles  may  be  located  on  the 
tank  wall  to  extend  upwardly  from  the  radial  diffusion  40 
vanes,  the  vertically  extending  surfaces  of  the 
baffles  being  co-extensive  with  the  vertically  extend- 
ing  surfaces  of  the  ends  of  the  vanes  adjacent  the 
tank  walls. 

The  angular  orientation  of  the  diffusion  vanes  may  45 
be  substantially  vertical,  but  this  orientation  will, 
eventually,  depend  on  the  application  to  which  the 
mixer  of  the  invention  is  to  be  put,  since  a  mixing 
flow  other  than  a  purely  axial  flow  may  be  required  in 
certain  applications.  50 

Surprisingly  it  has  been  found  that  the  radiating 
diffusion  vanes  serve  the  same  purpose  as  a  draft 
tube  to  ensure  proper  circulation  of  material  in  the 
tank. 

55 
DESCRIPTION  OF  THE  DRAWINGS 

In  the  drawings: 
Figure  1  is  a  vertical  section  through  a  mixing 

tank:  and  60 
Figure  2  is  a  section  on  a  line  2-2  in  Figure  1  . 

MIXERS 

DESCRIPTION  OF  AN  EMBODIMENT  OF  THE 
INVENTION 

A  mixing  tank  10  is  fitted  with  vertical  wall 
mounted  baffles  11  in  a  conventional  manner.  An 
axial  flow  impeller  12  is  provided  and  mounted  for 
rotation  within  the  tank  on  a  drive  shaft  13. 

A  plurality  of  vertically  oriented  diffusion  vanes  14 
radiating  from  a  central  mounting  boss  15,  are 
attached  to  the  wall  of  the  tank  directly  below  the 
impeller  12.  The  boss  15  is  frusto-conical  in  shape 
and  tapers  downwardly  away  from  the  impeller  12. 
The  upper  edges  of  the  of  the  vanes  14  are  tapered 
downwardly  towards  the  tank  wall.  The  vertical  ends 
of  the  vanes  adjacent  the  tank  wall  are  co-extensive 
with  the  lower  ends  of  the  baffles  11. 

The  effect  of  the  diffusion  vanes  14  is  to 
counteract  the  swirling  effect  of  the  impeller  12  and 
to  smooth  out  vortices  within  the  liquid.  The  result  is 
that  the  liquid,  pulp  or  slurry  being  mixed  in  the  tank 
circulates  smoothly  and  follows  a  fully  axial  flow 
path  -  down  in  the  centre  and  up  along  the  wall  of  the 
tank  10. 

The  boss  15  may  be  extended  downwardly  into  a 
support  column,  the  base  of  which  may  be  provided 
with  gusset  plate  supports  which  serve,  in  addition, 
as  diffuser  vanes  adjacent  the  floor  of  the  tank  10. 

Claims 

1.  A  mixer  including  a  mixing  tank  within  which  an 
axial  flow  impeller  is  spaced  above  the  base  of  the 
tank,  characterised  by  the  inclusion  in  the  tank, 
below  the  impeller,  a  plurality  of  radial  diffusion 
vanes  radiating  from  a  position  below  the  centre  of 
the  impeller. 

2.  A  mixer  according  to  claim  1  characterised  in 
that  the  diffusion  vanes  are  mounted  within  a  central 
mounting  boss  which  is  located  below  the  impeller. 

3.  A  mixer  according  to  either  of  the  preceding 
claims  characterised  in  that  the  mounting  boss  is 
frustoconical  with  the  taper  thereof  reducing  in  a 
direction  away  from  the  impeller. 

4.  A  mixer  according  to  any  one  of  the  preceding 
claims  characterised  in  that  the  radial  diffusion  vanes 
taper  from  the  mounting  boss  to  the  tank  wall. 

5.  A  mixer  according  to  claim  4  characterised  in 
that  the  radial  diffusion  vanes  taper  along  their  upper 
edges,  from  the  mounting  boss  to  the  tank  wall. 

6.  A  mixer  according  to  any  one  of  the  preceding 
claims  characterised  in  that  peripheral  vertical 
baffles  are  located  on  the  tank  wall,  the  baffles 
extending  upwardly  from  the  radial  diffusion  vanes 
and  the  vertically  extending  surfaces  of  the  baffles 
being  co-extensive  with  the  vertically  extending 
surfaces  of  the  ends  of  the  vanes  adjacent  the  tank 
walls. 

7.  A  mixer  according  to  claim  6  characterised  in 
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:hat  the  angular  orientation  of  the  diffusion  vanes  is 
substantially  vertical. 

8.  A  mixer  according  to  claim  6  characterised  in 
[hat  the  angular  orientation  of  the  diffusion  vanes  is 
angled  to  the  vertical.  5 

9.  A  mixer  substantially  as  described  in  this 
specification  with  reference  to  the  accompanying 
drawings. 
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