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©  A  decanter  centrifuge  is  provided  with  a  dual 
motor  drive  for  purposes  of  start-up  and  efficient 
operation.  The  two  motors  are  coupled  together  dur- 
ing,  at  least,  the  start-up  of  the  centrifuge  rotation  so 
as  to  provide  the  desired  power  requirements  and  to 
reduce  the  thermal  load  on  the  motors.  After  reach- 
ing  operational  speed,  a  first  motor  continues  to 
drive  the  centrifuge  at  the  desired  operational  speed 
and  the  second  motor  may  be  disengaged  from 
operation.  The  dual  motor  drive  may  be  varied  by 
use  of  wye-start  and  delta-run  phase  connections  for 
the  motors.  The  operating  conditions  of  the  two 
motors  can  be  varied  to  provide  the  necessary  pow- 
er  while  maximizing  efficiency  of  the  operation. 
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Field  of  the  Invention 

The  present  invention  relates  to  decanter  cen- 
trifuges  and  particularly  to  the  motor  drive  for  the 
bowl  of  the  centrifuge.  Specifically,  the  present 
invention  relates  to  a  dual  motor  drive  for  purposes 
of  the  start-up  of  the  decanter  centrifuge  and  to  the 
operation  of  the  dual  motor  drive  for  purposes  of 
maximizing  efficiency  during  start-up  and  opera- 
tion. 

Background  of  the  Invention 

Typically,  decanter  centrifuges  use  an  electric 
motor  (either  DC  or  AC)  to  rotate  the  bowl  of  the 
centrifuge.  The  rotation  of  the  bowl  creates  a  cen- 
trifugal  force  for  separation  of  the  constituent  parts 
of  the  feed  slurry.  A  separate  driving  element  is 
provided  to  rotate  the  conveyor  portion  of  the  de- 
canter  centrifuge  at  a  differential  rotational  speed 
with  respect  to  the  rotation  of  the  bowl.  This  dif- 
ferential  speed  of  the  conveyor  creates  a  discharg- 
ing  force  on  the  separated  heavy  phase  or  solids 
material  and  moves  same  toward  the  discharge 
outlets  in  the  bowl. 

In  order  to  start  the  rotation  of  a  decanter 
centrifuge  and  bring  it  up  to  operational  speed,  the 
inertia  of  the  centrifuge  must  be  overcome.  In 
addition,  the  windage  resistance  and  frictional  re- 
sistance  of  the  centrifuge  during  rotation  (which 
changes  with  the  speed  of  rotation)  must  be  over- 
come.  The  inertial  and  other  resistance  may  place 
a  substantial  burden  on  the  motor  drive  due  to  the 
high  current  and  long  acceleration  time  required  of 
the  motor.  This  burden  on  the  motor  may  exceed 
that  resulting  from  the  maintenance  of  the  oper- 
ational  speed  of  the  centrifuge. 

Previously,  decanter  centrifuges  were  of  a  size 
which  permitted  the  application  of  standard  motor 
technology  for  start-up  and  for  normal  operation.  If 
the  centrifuge  exceeded  the  limitations  of  a  particu- 
lar  motor,  during  starting  or  normal  operation,  other 
elements  such  as  fluid  couplings,  transmissions, 
variable  frequency  drives,  direct  current  motors, 
mechanical  or  hydraulic  clutches  were  provided. 
However,  in  some  applications  these  elements  are 
not  desirable  or  preferred.  Alternatively  (or  in  addi- 
tion  to  the  above  elements),  special  heavy  duty 
motors  were  provided.  However,  as  the  size  and 
speed  of  the  centrifuge  bowl  has  increased,  the 
burden  on  the  motor  drive  has  substantially  in- 
creased. 

The  "heavy  duty"  construction  of  the  motor 
includes  additional  structure  and  special  materials 
for  purposes  of  withstanding  the  heat  build-up  cre- 
ated  during  start-up.  The  cost  of  these  special 
"heavy  duty"  motors  substantially  increases  with 
size  due  to  the  significant  increase  in  the  quality, 

strength  and  amount  of  the  materials  required  to 
create  the  desired  properties  of  the  motor.  Addi- 
tionally,  the  size  of  the  motor  and  the  size  of  the 
associated  support  frame  substantially  increase. 

5  The  increase  in  "size"  of  a  "heavy  duty"  motor 
may  also  result  in  a  loss  of  efficiency  at  normal 
operational  speeds.  This  may  be  due  to  the  special 
design  for  thermal  load  at  start-up.  Preferably,  a 
motor  would  allow  start-up  to  occur  and  then  op- 

io  erate  at  full  efficiency  at  normal  operating  speeds. 

Brief  Summary  of  the  Invention 

The  present  invention  relates  to  a  decanter 
75  centrifuge  having  a  dual  motor  drive  for  purposes 

of  start-up  and  operation.  The  two  motors  are 
coupled  together  during,  at  least,  the  start-up  of  the 
centrifuge  rotation  so  as  to  provide  the  desired 
power  and/or  thermal  requirements.  After  reaching 

20  operational  speed,  a  first  motor  continues  to  drive 
the  centrifuge  at  the  desired  operational  speed. 
The  second  motor  may  be  switched  or  disengaged 
either  mechanically  or  electrically.  This  relationship 
allows  the  first  motor  to  continue  to  operate  under 

25  efficient  operating  conditions.  The  dual  motors  for 
driving  the  centrifuge  during  start-up  are  provided 
in  addition  to  the  back  drive  motor,  if  such  is 
provided. 

Another  aspect  of  the  invention  is  the  variation 
30  of  the  operational  conditions  of  the  dual  motor  drive 

so  as  to  provide  the  necessary  power  for  both 
normal  operation  and  for  start-up  while  limiting  the 
thermal  build-up  during  start-up.  This  aspect  of  the 
invention  includes  the  use  of  wye/delta  or  other 

35  control  on  the  motors.  The  operating  conditions  of 
the  two  motors  can  be  varied  to  provide  the  neces- 
sary  power  while  maximizing  the  efficiency  of  op- 
eration. 

40  Brief  Description  of  the  Drawings 

For  the  purpose  of  illustrating  the  invention, 
there  is  shown  in  the  drawings  a  form  which  is 
presently  preferred;  it  being  understood,  however, 

45  that  this  invention  is  not  limited  to  the  precise 
arrangements  and  instrumentalities  shown. 

Figure  1  shows  a  side  elevation  of  a  decanter 
centrifuge  operating  in  accordance  with  the  present 
invention. 

50  Figure  2  is  a  front  elevation  of  the  decanter 
centrifuge  in  accordance  with  the  present  invention 
as  shown  in  Figure  1  . 

Detailed  Description  of  the  Drawings 
55 

In  the  drawings,  where  like  numerals  identify 
like  elements,  there  is  shown  a  decanter  centrifuge 
apparatus  which  is  generally  referred  to  by  the 
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numeral  10.  As  illustrated  in  Figure  1,  the  decanter 
centrifuge  10  comprises  a  solid  or  imperforate  bowl 
12  mounted  for  rotation  about  its  longitudinal  axis. 
The  bowl  12  of  a  decanter-type  centrifuge  typically 
comprises  a  cylindrical  portion  at  one  end  and  a 
frusto-conical  portion  at  the  opposite  end.  Coaxially 
mounted  for  rotation  within  the  bowl  12  is  a  screw 
conveyor  14.  The  conveyor  14  generally  comprises 
a  central  hub  16  and  a  series  of  conveyor  flights  18 
helically  wound  around  the  hub  16  and  radially 
extending  from  the  hub  16  to  a  position  adjacent 
the  inside  wall  of  the  bowl  12. 

The  rotation  of  the  bowl  12  of  the  decanter 
centrifuge  10  creates  a  centrifugal  force  on  the 
feed  slurry  introduced  therein  (not  shown)  which 
separates  according  to  density  into  a  light  phase 
(primarily  a  liquid)  and  a  heavy  phase  (typically  a 
mixture  of  solids  and  liquid).  The  screw  conveyor 
14  is  rotated  at  a  differential  speed  with  respect  to 
the  bowl  12  so  as  to  create  a  discharging  force  on 
the  heavy  phase  material,  which  separates  from  the 
feed  mixture  and  accumulates  along  the  inside  wall 
of  the  bowl  12  as  a  result  of  the  centrifugal  force.  A 
back  drive  motor  20  or  the  like  creates  the  differen- 
tial  speed  of  the  conveyor  14  through  a  gear  box 
22.  Control  of  the  differential  speed  of  the  conveyor 
14  is  made  through  controller  24.  The  relative 
speed  of  the  conveyor  14  with  respect  to  the  bowl 
12  moves  the  separated  heavy  phase  along  the 
bowl  wall  toward  the  restricted  end  of  the  frusto- 
conical  portion  of  the  bowl  12.  A  series  of  dis- 
charge  openings  23  are  provided  at  the  restricted 
end  of  the  frusto-conical  portion  of  the  bowl  12  for 
discharging  the  separated  heavy  phase. 

As  a  result  of  the  centrifugal  force  acting  on 
the  feed,  the  clarified  liquid  or  light  phase  material 
moves  radially  inward  in  the  bowl  12.  Typically,  a 
series  of  discharge  ports  27  are  provided  for  dis- 
charge  of  the  light  phase  from  the  bowl  12.  These 
discharge  ports  27  are  shown  in  Figure  1  on  the 
bowl  hub  26  located  at  the  cylindrical  end  of  the 
bowl  12. 

As  illustrated  in  Figure  2,  the  rotation  of  the 
bowl  12  is  created  through  drive  means  28.  Drive 
means  28  comprises  a  first  motor  30  and  a  second 
motor  32.  Both  motors  30,  32  are  connected  to  the 
drive  pulley  34  by  drive  belts  36,  38,  respectively. 
Thus,  when  both  motors  30,  32  are  operating,  the 
rotation  of  the  bowl  12  is  effectuated  by  the  com- 
bination  of  the  two  motors. 

An  alternate  arrangement  for  the  drive  means 
28  would  be  for  first  motor  30  to  include  a  double 
shaft,  connecting  one  shaft  to  the  drive  pulley  34 
and  the  second  shaft  (not  shown)  to  the  second 
motor  32.  In  this  configuration,  motor  32  may  be 
connected  to  motor  30  by  means  of  a  suitable 
coupling,  clutch  or  other  mechanical  or  electrical 
device.  This  combination  would  effectuate  the  rota- 

tion  of  the  centrifuge  10  in  substantially  the  same 
manner  as  that  arrangement  shown  in  Figure  2. 

It  is  contemplated  that  either  motor  30  or  motor 
32  may  have  sufficient  power  to  rotate  the  bowl  1  2 

5  at  the  desired  operational  speed(s).  During  start-up, 
the  second  motor  32  is  engaged  to  assist  the  first 
motor  30  in  rotating  the  bowl  12.  By  the  use  of  the 
two  motors  30,  32  during  start-up,  sufficient  power 
is  provided  to  overcome  the  inertia  of  the  cen- 

io  trifuge  10  as  well  as  the  windage,  friction  and  other 
forces  resisting  rotation.  Upon  receipt  of  a  control 
signal  from  the  controller  24,  the  second  motor  32 
may  be  disengaged  from  operation.  Once  disen- 
gaged,  belts  38  turn  the  pulley  (shown  in  phantom 

is  in  Figure  2)  connected  to  the  second  motor  32 
without  the  motor  creating  significant  resistance. 
The  second  motor  32  may  also  be  switched  on  or 
re-engaged  during  operation  to  provide  additional 
power  to  assist  the  first  motor  30.  This  additional 

20  power  may  be  required  to  raise  the  speed  of  rota- 
tion  or  to  provide  additional  torque  to  assist  the  first 
motor  30. 

By  way  of  example,  but  not  limiting  on  the  size 
and  construction  of  the  present  invention,  a  de- 

25  canter  centrifuge  produced  by  Alfa-Laval  Separa- 
tion,  Inc.  of  Warminster,  PA  (the  assignee  of  the 
present  invention)  and  sold  under  the  name  SHAR- 
PLES  (registered  trademark)  PM76000  has  an  iner- 
tia  of  approximately  8000  Ib.ft.2  and  a  normal  op- 

30  erating  speed  of  2800  rpm.  The  inertial  resistance 
created  by  the  centrifuge  10  has  an  effect  on  the 
motor  which  is  a  function  of  the  belt  ratio  between 
the  motor  and  the  bowl.  This  relationship  is  defined 
by  the  following  formula: 

35 
(1)  Imotor  =  Ibowi  x  (rpmbo„|/rpmmo,or)2 

(Where  rpmmot0r  is  the  operational  speed  for  the 
motor.) 

40  For  the  SHARPLES  PM76000  centrifuge,  this 
relationship  results  in  an  inertia  that  the  motor  sees 
of  approximately  20,000  Ib.ft.2.  This  inertial  resis- 
tance  (in  conjunction  with  the  varying  windage  and 
functional  resistance)  can  be  converted  into  a  ther- 

45  mal  effect  on  the  motor  by  the  motor  manufacturer. 
One  motor  for  the  SHARPLES  PM76000  cen- 

trifuge  is  a  heavy  duty  model  449T,  using  standard 
NEMA  designations,  as  manufactured  by  Reliance 
Electric  Corp.  of  Euclid,  Ohio.  This  "400  series" 

50  motor  is  operating  close  to  its  thermal  capacity 
limit  during  start-up.  In  order  to  increase  the  size  of 
the  motor,  a  5000  series  motor  would  be  required, 
including  a  non-standardized  frame.  This  increased 
motor  size  may  become  a  requirement  for  a  cen- 

55  trifuge  with  a  larger  inertia  or  if  the  same  size 
centrifuge  is  to  be  run  at  a  higher  speed  such  as 
the  SHARPLES  PM76000B  centrifuge  which  is  run 
at  3200  rpm.  An  additional  speed  or  size  require- 

3 
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ment  raises  the  inertia  seen  by  the  motor  (as 
calculated  using  equation  (1)  above).  In  the  case  of 
the  SHARPLES  PM76000B,  the  inertia  seen  by  the 
motor  is  approximately  26000  Ib.ft.2.  This  inertial 
resistance  (again  coupled  with  the  windage  and 
frictional  resistance)  is  approximately  the  maximum 
thermal  capacity  for  the  400  series  motor. 

The  SHARPLES  PM95000  centrifuge  is  a  larg- 
er  centrifuge  intended  to  operate  a  2300  rpm  and 
has  an  inertia  of  23000  Ib.ft.2.  This  construction 
results  in  an  inertia  as  seen  by  the  motor  of  37000 
Ib.ft.2.  Previously,  this  type  centrifuge  was  started 
using  a  fluid  coupling,  which  in  many  situations  is 
not  preferred,  although  sometimes  necessary  be- 
cause  the  resistance  during  start-up  creates  a  load 
in  excess  of  the  thermal  capacity  of  a  400  series 
motor. 

Other  large  decanter  centrifuges  have  been 
proposed  having  inertias  which  are  higher.  These 
constructions  will  result  in  even  higher  inertias  as 
seen  by  the  motor.  Again,  this  resistance  would 
cause  a  thermal  build-up  within  a  single  400  series 
motor  which  may  be  in  excess  of  its  capacity. 

Under  the  terms  of  the  present  invention,  two 
motors  may  be  used  to  drive  the  centrifuge  during 
start-up.  The  use  of  the  two  motors  reduces  the 
thermal  load  on  each.  Thus,  a  large  centrifuge 
(such  as  a  PM95000  as  discussed  above)  could  be 
driven  using  400  series  motors.  This  would  elimi- 
nate  additional  expenditures  for  a  larger  motor 
(such  as  a  5000  series  motor,  which  exceeds  that 
of  two  400  series  motors)  and/or  the  other  iden- 
tified  equipment  and  the  operational  and  physical 
drawbacks  resulting  therefrom.  When  comparing  all 
the  necessary  parts,  the  cost  of  using  two  motors 
is  usually  cheaper  than  that  of  a  single  "heavy 
duty"  motor. 

Another  result  of  using  a  dual  motor  drive  is  to 
permit  the  application  of  standard  size  motors  in  a 
broad  range  of  centrifuge  sizes.  In  addition,  as  the 
size  of  the  centrifuge  increases,  whether  it  be  in 
diameter  or  length,  and/or  as  the  speed  of  the 
centrifuge  for  normal  operation  increases  (a  change 
that  also  increases  the  inertial  resistance  seen  by 
the  motor  drive  means),  the  same  motors  may  be 
applied  in  varying  combinations  to  meet  the  re- 
quirements  of  centrifuge  start-up. 

Another  embodiment  of  the  present  invention 
includes  the  use  of  wye  and  delta  phase  controls 
or  similar  starter  systems  to  control  the  motor(s). 
The  switching  of  the  motor  between  wye  and  delta 
would  be  to  conform  the  motor(s)  to  meet  the 
power  requirements  of  the  centrifuge  while  reduc- 
ing  thermal  build-up  within  the  motor  and  while 
maximizing  efficiency. 

The  switching  of  the  wye/delta  characteristics 
of  the  two  motors  30,  32  can  be  controlled  at 
controller  24.  For  example,  the  two  motors  30,  32 

may  both  be  placed  in  the  wye  mode  at  start-up. 
This  mode  will  provide  sufficient  power  and  torque 
to  bring  the  centrifuge  10  to  full  operational  speed 
at  a  reduced  voltage.  The  reduction  in  voltage  also 

5  results  in  a  current  draw  reduction  and,  thus,  a 
reduced  thermal  stress  on  the  motor  and  to  the 
power  grid  of  the  user.  The  wye  mode  will  result  in 
a  longer  start-up  period  but  still  reduces  the  effect 
of  the  power  draw  requirements  for  the  centrifuge. 

io  After  reaching  a  certain  speed,  the  first  motor  30 
may  be  switched  to  run  in  the  delta  mode.  This 
switch  provides  additional  power  and  torque  for 
rotation  of  the  bowl  12  upon  introduction  of  the 
feed.  The  second  motor  32  may  then  be  switched 

is  off  at  that  point. 
In  some  applications,  normal  centrifuge  opera- 

tion  will  require  power  from  the  second  motor  32 
over  the  capabilities  of  the  delta  mode  of  the  first 
motor  30.  However,  the  full  power  of  the  second 

20  motor  32  may  not  be  required  in  addition  to  that  of 
the  first  motor  30.  In  this  application,  the  second 
motor  32  can  continue  to  run  in  the  wye  mode.  If 
full  power  is  required,  the  second  motor  32  can  be 
switched  to  operate  in  the  delta  mode  along  with 

25  the  first  motor  30.  For  example,  heavy  duty  400 
series  motor(s)  having  a  power  rating  of  100  HP  in 
the  wye  mode  and  300  HP  in  the  delta  mode  can 
be  used  in  accordance  with  the  present  invention 
to  start-up  each  of  the  centrifuges  discussed 

30  above.  The  power  output  can  be  varied  on  the  dual 
motors  30,  32,  via  the  removal  of  operation  of  the 
second  motor  32  or  the  shift  of  the  wye/delta  mode 
of  operation  of  the  motors,  to  provide  the  power 
necessary  and  to  maximize  operational  efficiency. 

35  Other  combinations  of  these  operating  modes  are 
also  contemplated  by  the  present  invention. 

Control  of  the  operation  of  the  two  motors  30, 
32  by  controller  24  may  be  effectuated  in  a  number 
of  ways.  For  example,  a  current  or  load  sensor 

40  could  be  positioned  on  the  input  line  to  the  motors 
30,  32.  Other  sensor  parameters  for  this  type  con- 
trol  include  thermal  load,  efficiency,  etc.  As  the 
load  varies,  a  function  of  the  resistance  to  rotation 
by  the  centrifuge  due  to  inertia,  windage,  convey- 

45  ance  of  the  heavy  phase,  etc.,  the  controller  24 
may  react  to  switch  the  operation  of  the  two  motors 
30,  32.  This  switching  can  be  made  at  various 
conditions  or  set  points  and  may  include  the  on/off 
operation  of  the  second  motor  32  and/or  the  vari- 

50  ation  of  wye/delta  mode  for  the  two  motors.  Thus, 
controller  24  may  be  reactive  to  the  load  to  place 
each  motor  in  the  wye  mode,  the  first  motor  in 
delta  and  the  second  motor  in  an  off  condition,  the 
first  motor  in  delta  and  the  second  motor  in  wye, 

55  both  motors  in  delta,  etc.  The  parameters  of  this 
control  may  vary  according  to  application  and  to 
the  specification  of  the  centrifuge  manufacturer  or 
the  like. 

4 
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The  present  invention,  whether  or  not  used  in 
conjunction  with  the  wye/delta  operation,  provides  a 
capital  and  operating  cost  reduction  for  the  power 
equipment  of  larger  centrifuges  and  permits  stan- 
dardization  of  parts  for  various  centrifuges,  thus 
providing  additional  economies.  The  wye/delta 
mode  combinations  permit  the  motors  to  run  at  a 
higher  efficiency  as  compared  to  operation  of  a 
single  "heavy  duty"  motor  at  a  reduced  efficiency. 
Further  advantages  are  obtained  by  the  centrifuge 
user  due  to  an  increase  in  the  power  factor  for  the 
overall  centrifuge  operation.  Because  the  centrifuge 
will  be  run  closer  to  its  maximum  efficiency  and  the 
peak  power  requirement  will  be  reduced,  the  actual 
power  usage  will  more  closely  approach  the  maxi- 
mum  capabilities  of  the  motor  drive. 

The  present  invention  may  be  embodied  in 
other  specific  forms  without  departing  from  the 
spirit  or  essential  attributes  thereof,  and  accord- 
ingly,  reference  should  be  made  to  the  appended 
claims,  rather  than  to  the  foregoing  specification,  as 
indicating  the  scope  of  the  invention. 

Claims 

1.  A  decanter  centrifuge  comprising: 
a  bowl  mounted  for  rotation  about  its  cen- 

tral  longitudinal  axis, 
means  for  rotating  the  bowl  including  a 

first  and  second  motor  which  combine  to  rotate 
the  bowl  during  at  least  a  portion  of  the  cen- 
trifuge  operation, 

a  conveyor  coaxially  mounted  within  the 
bowl,  and 

means  for  rotating  the  conveyor  at  a  dif- 
ferential  speed  with  respect  to  the  bowl. 

2.  A  decanter  centrifuge  as  claimed  in  claim  1 
wherein  the  first  motor  is  of  a  sufficient  size 
and  of  a  sufficient  power  to  rotate  the  bowl 
during  normal  operation  without  the  second 
motor  and  further  comprising  control  means  for 
disconnecting  the  second  motor  upon  the  bowl 
reaching  certain  speed  of  rotation. 

3.  A  decanter  centrifuge  as  claimed  in  claim  1 
wherein  at  least  one  of  the  motors  includes  a 
wye/delta  mode  control  and  the  control  means 
is  adapted  to  switch  the  motor  between  wye 
and  delta  upon  under  certain  operational  con- 
ditions  of  the  centrifuge. 

4.  A  decanter  centrifuge  as  claimed  in  claim  3 
wherein  both  the  first  and  second  motors  in- 
clude  a  wye/delta  mode  control. 

5.  A  decanter  centrifuge  as  claimed  in  claim  4 
wherein  the  control  means  is  adapted  to  switch 

the  two  motors  between  wye  and  delta  modes 
in  various  combinations. 

6.  A  decanter  centrifuge  as  claimed  in  claim  1 
5  wherein  each  of  the  motors  have  at  least  two 

modes  and  further  comprising  control  means 
for  switching  the  operation  of  the  two  motors 
between  various  modes  dependent  on  the  load 
on  the  motor. 

10 
7.  A  method  of  operating  a  decanter  centrifuge 

having  a  bowl  mounted  for  rotation  about  its 
central  longitudinal  axis  and  a  screw  conveyor 
coaxially  mounted  within  the  bowl  and  adapted 

is  for  rotation  at  a  differential  speed  with  respect 
to  the  bowl,  comprising  the  steps  of: 

providing  a  first  and  second  motor  for  rota- 
tion  of  the  bowl  and  the  second  motor  having 
at  least  two  modes, 

20  increasing  the  speed  of  rotation  of  the 
bowl  to  operational  speed  by  the  combined 
operation  of  the  two  motors,  and 

switching  the  second  motor  to  another 
mode  during  operation  of  the  first  motor. 

25 
8.  The  method  of  claim  7  wherein  the  first  motor 

includes  a  wye/delta  mode  control. 

9.  The  method  of  claim  8  further  comprising  the 
30  steps  of  starting  the  first  motor  in  the  wye 

phase  control  mode  and  switching  the  first 
motor  to  the  delta  phase  control  mode  in  con- 
junction  with  the  switching  of  the  second  motor 
to  another  mode. 

35 
10.  The  method  of  claim  7  wherein  the  switching 

of  the  second  motor  disconnects  the  second 
motor  from  rotating  the  bowl. 

40  11.  A  decanter  centrifuge  comprising: 
a  bowl  mounted  for  rotation  about  its  lon- 

gitudinal  axis, 
a  conveyor  coaxially  mounted  within  the 

bowl, 
45  means  for  rotating  the  bowl,  the  rotating 

means  comprising  a  first  motor  and  a  second 
motor,  the  first  and  second  motors  combining, 
during  at  least  start-up  of  the  centrifuge,  to 
rotate  the  bowl  and  to  limit  thermal  build-up 

50  within  the  first  and  second  motors, 
means  for  controlling  the  operation  of  the 

first  and  second  motor,  and 
means  for  rotating  the  conveyor  at  a  dif- 

ferential  speed  with  respect  to  the  bowl  during 
55  operation  of  the  centrifuge. 

12.  A  decanter  centrifuge  as  claimed  in  claim  11 
wherein  the  control  means  is  adapted  to  con- 

5 
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trol  the  operation  of  the  first  and  second  mo- 
tors  dependent  upon  the  load  on  the  motors 
created  by  the  operation  of  the  centrifuge. 
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