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charge  will  not  cause  the  destruction  of  crystals, 
and  it  is  convenient  for  the  regeneration  of  filter 
medium,  and  enables  the  next  circulation  main- 
tain  the  primary  speed  of  filtration. 

5  The  automatic  harmonious  feeding  device  con- 
sists  of  an  overflow  pipe,  a  circular  fluid  receiver, 
a  fluid  discharger,  a  transparent  pipe,  a  feeder 
valve,  an  infrared  sensor  and  a  microcomputer. 
When  the  suspensions  to  be  filtrated  are  added  to 

10  the  positional  radius  of  the  overflow  pipe,  they 
flow  from  the  overflow  pipe  into  the  circular  fluid 
receiver  and  enter  into  the  transparent  pipe  by 
way  of  fluid  discharger,  while  infrared  sensor  is 
induced  to  give  signals,  microcomputer  is 

15  ordered  to  shut  the  feeder  valve  at  once  and  to 
stop  feeding.  When  the  circular  radius  of  the 
suspensions  is  greater  than  the  positional  radius 
of  the  overflow  pipe,  the  infrared  sensor  imme- 
diately  orders  the  microcomputer  to  open  the 

20  feeder  valve  and  to  continue  to  feed.  It  is  in  this 
manner  until  a  circle  is  completed,  thus  realizing 
an  automatic  harmonious  feeding. 

Compared  with  the  prior  art,  the  present  inven- 
tion  has  such  advantages  as  high-effective 

25  separation,  complete  discharge,  filter  media  easy 
to  be  regenerated,  automation  to  a  greater  extent, 
compact  structure,  so  that  a  separated  operation 
is  put  into  effect.  The  present  invention  is 
especially  suitable  for  taking  measures  against 

30  poisoning,  explosionproof  and  radiationproof. 
Examples  of  the  invention  are  now  described 

by  means  of  the  drawings  which  show  by 
Fig.  1  an  axial  cross-sectional  view  of  a  cen- 

trifuge; 
35  Fig.  2  a  partial  top  view  of  a  centrifuge,  and  of 

the  feeding  control  system; 
Fig.  3  a  A—  A  cutaway  view  of  fig.  1; 
Fig.  4  the  structure  of  the  slotted  hole  plate  and 

fig.  5  a  side  view  thereof  partially  broken. 
40  Fig.  6  a  schematic  diagram  of  the  sieve  and  fig. 

7  an  enlarged  cross-section  thereof. 
In  the  figure,  the  horizontal  hollow  main  shaft 

(4)  is  located  in  the  bearing  base  (17),  its  left  side 
is  merged  with  the  cylinder  (6)  into  an  integral 

45  whole,  so  is  the  right  side  with  the  rotatable  drum 
(21).  The  drum  (21)  is  a  cylindrical  sedimentation 
drum.  At  the  joint  of  the  drum  bottom  (23)  and  the 
drum  (21),  the  holes  (22)  are  evenly  perforated 
along  the  whole  perimeter  of  the  cylindrical  drum, 

so  so  that  the  filtrate  may  be  discharged  from  here. 
At  the  drum  bottom  (23),  axial  orifices  (24)  are 
evenly  made  along  a  circle  with  definite  diameter, 
thus  the  detergent  may  enter  from  here.  The 
drum  is  provided  with  a  set  of  pushing  disks  (27) 

55  and  a  distribution  funnel  (35).  The  pusher  (5)  in 
the  hollow  axle  shaft  (4),  and  piston  (7),  on  the  left 
side  from  the  shaft  (4),  the  set  of  pushing  disks 
(27)  on  the  right  side  from  the  shaft  (4)  and  the 
distribution  funnel  (35)  are  merged  into  a  hole. 

60  The  piston  (7)  divides  the  cylinder  (6)  into  two 
parts;  a  left  chamber  (18')  and  a  right  chamber 
(18).  The  pushing  element  (28)  and  the  drum 
bottom  (23)  restrict  the  annular  chamber  (26).  A 
set  of  pushing  disks  (27)  is  composed  of  the 

65  pushing  element  (28),  a  pressed  plate  (56),  radial 

Description 

The  invention  relates  to  an  automatic  lateral- 
filtration  centrifuge  for  filtration  of  suspensions 
containing  fine  sticky  solid  particles  by  centrifugal 
separation  according  to  the  opening  part  of  claim 
1. 

A  respective  centrifuge  is  known  by 
FR—  A—  1  362  722.  However,  this  known  cen- 
trifuge  is  not  very  effective  when  fine  sticky  solid 
particles  are  to  be  separated.  The  filter  cakes 
contain  much  moisture  after  separation.  There- 
fore,  it  is  necessary  to  decrease  the  humidity  of 
the  filter  cakes  by  a  post-treatment  process. 

The  same  problems  arise  if  another  known 
centrifuge  (DE—  A—  1  911  147)  is  used.  The  filtra- 
tion  speed  decreases  rapidly  when  the  filter  cakes 
are  formed  gradually  on  the  filter  medium.  More- 
over,  the  centrifuge  is  very  bulky. 

Furthermore,  it  is  known  to  use  support  plates 
comprising  grooves  for  supporting  a  double 
screen,  a  large  mesh  support  screen  directly  on 
the  surface  of  the  grooved  support  plate  on  the 
one  hand  and  a  fine  screen  over  the  large  mesh 
support  screen  on  the  other  hand  by 
US—  A—  3  879  286.  However,  this  filter  means  are 
also  not  very  effective. 

It  is  an  objective  of  the  present  invention  to 
increase  the  effectiveness  of  a  centrifuge  by 
simple  means  in  order  to  enable  a  high  effective 
separation  of  fine  sticky  solid  particles  especially 
automatically. 

The  invention  is  characterized  in  claim  1  and 
"  further  embodiments  thereof  are  claimed  in  sub- 
claims. 

The  solid  particles  are  centrifugally  sedimented 
on  the  drum  without  perforations  while  the  filtrate 
under  the  centrifugal  pressure  is  filtered  off  from 
the  radial  filter  plates  along  the  direction  perpen- 
dicular  to  the  movement  of  the  solid  particles  thus 
realizing  basically  a  lateral-filtration  without  filter 
cake.  The  particles  accumulate  on  the  walls  of 
said  drum  without  filter  cake  by  a  respective 
driving  means  for  rotating  said  drum.  In  the 
process  of  conventional  filtration  of  fine  stickly 
solid  particles  the  main  resistance  of  filtration 
depends  on  the  filter  cake  but  in  the  process  of 
lateral-filtration  the  filtrate  may  be  substantially 
on  the  whole  filtered  out  under  a  condition  with- 
out  resistance  of  filter  cake,  whereby  the  speed  of 
filtration  is  greatly  augmented,  and  due  to  both 
sides  of  the  radial  filter  plate  are  surfaces  of 
filtration,  the  area  of  lateral  filtration  centrifuge  is 
increased  by  several  times  as  large  as  that  of  the 
conventional  filtration  centrifuge  so  that  the  effi- 
ciency  of  lateral  filtration  is  raised. 

After  separation,  the  solid  particles  sedimen- 
tated  between  the  interior  of  the  drum  and  the 
radial  filter  plates  are  emptied  through  a  special 
pushing  device  controlled  by  a  hydraulic  system, 
pushing  the  filter  plates  out  of  the  drum  together 
with  the  solid  particles  and  permitting  it  whirling 
at  low  speed.  Solid  particles  are  discharged  from 
radial  filter  plates  by  means  of  its  own  centrifugal 
or  inertial  force.  This  manner  of  automatic  dis- 
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a  transparent  pipe  (58),  and  as  soon  as  the 
infrared  sensor  (59)  is  induced  signals  are  sent 
out  to  order  the  microcomputer  (60)  to  stop  the 
feeder  valve  (61)  at  once.  At  the  time  the  circular 

5  radius  of  the  suspensions  is  greater  than  the 
positional  radius  of  the  overflow  pipe  (29),  the 
infrared  sensor  gives  instantly  an  order  to  the 
microcomputer  (60)  to  let  the  feeder  valve  (61) 
continue  supplying.  It  is  repeated  in  such  a 

10  manner  until  a  cycle  is  finished,  thus  realizing  an 
automatic  harmonious  feed. 

After  dewatering  of  the  solid  particles,  the 
velocity  of  hydraulic  motor  decreases  auto- 
matically  according  to  the  features  of  the  solid 

15  particles,  and  oil  is  stopped  to  supply  to  the  right 
chamber  of  cylinder  (18),  but  it  begins  to  supply 
oil  from  the  joint  (15)  to  the  left  chamber  of  the 
cylinder  (18'),  whereas  the  piston  (7)  enables  the 
set  of  pushing  disks  (27)  to  drive  all  filter  particles 

20  axially  to  pass  a  drum  length  into  the  frontal  case 
(40).  With  the  aid  of  the  centrifugal  inertial  force, 
generated  from  whirling  of  the  pushing  disk  at 
low  speed,  the  solid  particles  discharge  auto- 
matically.  A  complete  discharge  and  an  absence 

25  of  filter  cake  stored  up  on  the  filter  medium  allow 
the  next  cycle  of  filtration  to  maintain  primary 
filtration  speed  and  not  to  destroy  crystals. 

At  this  time,  it  is  necessary  to  start  the  corre- 
sponding  electromagnetic  valve  (not  shown)  to 

30  let  the  detergent  (water,  steam  or  solvent)  go 
through  the  washing  tube  (43,  44,  45,  46,  47)  to 
the  corresponding  for  rinsing,  if  the  middle  case 
(37),  the  frontal  case  (40),  the  drum  (21)  and  the 
set  of  pushing  disks  (27)  etc.  need  to  be  washed. 

35  Having  entered  into  the  washing  tube  (43),  the 
detergent  passes  the  guide  slot  (25)  and  the  axial 
opening  (24)  on  the  drum  bottom  (23),  and  enters 
into  chamber  (26)  to  wash  the  drum  bottom  and 
pushing  disk.  Washing  tube  (44)  is  used  for 

40  rinsing  the  interior  wall  of  middle  case  (37)  and 
the  external  surface  of  the  rotatable  drum  (21). 
Washing  tube  (45)  rinses  the  sides  of  radial  filter 
plate  (F)  with  pressurized  water.  The  detergent  of 
washing  tube  (46)  flows  firstly  into  the  cover  plate 

45  frame  (41  )  on  the  frontal  case  (40).  The  cover  plate 
frame  is  composed  of  two  layer,  upper  and  lower, 
being  of  the  same  curvature  of  the  frontal  case  the 
upper  layer  is  fixed  on  the  case  and  it  is  linked 
with  the  lower  layer  by  steel  bones.  There 

so  remains  a  certain  space  between  the  lower  layer 
and  the  frontal  case,  as  a  result  the  detergent  can 
flow  from  here  to  the  frontal  case  (40).  The 
detergent,  flowed  from  the  washing  tube  (47) 
rinses  the  distribution  funnel  (35)  and  the  radial 

55  filter  plate  (F),  it  can  also  make  top  washing. 
When  radial  the  filter  plate  (F)  is  washed  it  may  be 
repeatedly  rinsed  several  times  through  the 
washing  tube  (45),  the  solid  particles  are  not 
stored  up  on  the  filter  medium. 

60  While  washing  is  stopped,  the  directions  of 
fluid  movement  flowed  in  the  joints  (15)  and  (16) 
are  changed  automatically.  Then  the  set  of  push- 
ing  disks  27  and  piston  (7)  return  to  the  original 
position  as  shown  in  fig.  1,  the  hydraulic  motor 

65  moves  at  full  speed,  and  the  next  cycle  begins. 

filter  plates  (F),  seal  rings  (31,  32),  a  fluid  fender 
(33)  and  a  pressed  plate  (34). 

Both  sides  of  the  filter  plate  (F)  of  the  present 
invention  are  surfaces  of  filtration  and  consist  of  a 
filter  pipe  body  (30),  a  slotted  hole  plate  (50),  a 
sieve  (49),  filter  cloth  (48)  and  gland  (53)  as  shown 
in  figs.  3  and  4.  The  slotted  hole  plate  (50)  is  made 
of  F-4  material,  on  which  vertically  and  hori- 
zontally  crossed  guide  slots  (54)  are  evenly  distri- 
buted,  in  the  crossing  place  of  the  guide  slots  (54) 
there  are  perforations  (57)  (Fig.  4)  in  order  to 
dredge  the  filtrate  to  flow  out  easily  and 
smoothly.  The  sieve  (49)  adopts  a  shutter  form 
(fig.  7),  and  it  has  a  higher  mechanical  strength  as 
compared  with  that  of  the  common  punched  hole 
sieve.  The  convex  of  the  shutter  is  closely  linked 
with  the  slotted  hole  plate  (50),  so  as  to  make  the 
filtrate  flow  fluently.  It  is  convenient  to  change  the 
filter  cloth  (48),  for  it  can  be  selected  according  to 
varying  suspensions. 

The  left  side  of  cylinder  (6)  is  equipped  with  a 
special  mechanical  seal  device,  consisting  of  a 
movable  ring  (9),  static  rings  (8,  10),  a  spring  (11), 
a  bearing  (12),  a  bearing  bridge  (13),  a  sealing  box 
(14)  and  joints  (15,  16).  The  sealing  box  (14)  is 
fixed  on  the  base  (3)  of  the  machine  by  means  of  a 
support  means  (not  shown).  When  the  main  shaft 
(4)  and  pusher  (5)  rotate  synchronically,  static  ring 
(8,  10),  spring  (11)  and  sealing  box  (14)  remain 
unmoved,  thereby  a  sealing  effect  is  reached. 

In  normal  operation,  the  hydraulic  oil  starts 
firstly  the  oil  motor  (not  shown).  The  cylinder  (6) 
whirls  with  the  aid  of  belt  transmission  from  the 
hydraulic  motor.  While  adjustfng  the  oil  supply, 
the  speed  of  the  motor  can  be  varied,  so  also  the 
speed  of  the  revolving  drum  (21)  may  be  regu- 
lated.  Meantime,  a  small  amount  of  pressed  oil 
enters  through  the  joint  (16)  into  the  right 
chamber  cylinder  (18),  causing  the  piston  (7)  not 
moving  to  the  right  side  and  maintain  in  the 
position  as  shown  in  fig.  1.  Feeding  begins  when 
the  rotatable  drum  (21)  attains  to  a  whole  or 
middle  speed,  and  it  is  accomplished  by  feeder 
valve  (61),  an  infrared  sensor  (59)  and  a  control 
system  of  a  microcomputer  (60).  The  suspension 
passes  through  the  feeder  pipe  (39),  being  distri- 
buted  evenly  in  the  filter  plate  (F)  and  the  drum 
(21)  by  way  of  the  distribution  funnel  (35).  Under 
centrifugal  inertial  force,  the  solid  particles  are 
sedimentated  in  the  drum  (21),  and  under  the 
centrifugal  pressure  the  filtrate  passes  through 
the  filter  cloth  (48),  the  sieve  (49)  and  the  slotted 
hole  plate  (50).  Then  it  is  gathered  through  holes 
(55)  in  the  passages  (51)  and  enters  into  the 
chamber  (26)  by  way  of  opening  (52)  and  corre- 
sponding  orifices  located  on  disklike  pushing 
element  (28)  and  pressed  plate  (56).  Through 
radial  opening  (22)  on  the  revolving  drum,  it  goes 
to  the  middle  case  (37)  and  is  drained  away  from 
the  drain  pipe  (36). 

When  suspensions  are  added  to  the  positional 
radius  of  the  overflow  pipe  (29),  the  suspensions 
flow  from  the  overflow  pipe  (29)  into  the  circular 
fluid  receiver  (20)  right  to  the  wall  plate  (19),  then 
passing  through  the  fluid  discharging  pipe  (42)  to 
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Schlitze  bzw.  Rillen  (54)  haben,  die  gleichmalSig 
angeordnet  sind  und  sich  im  rechten  Winkel 
kreuzen. 

4.  Zentrifuge  nach  einem  der  vorhergehenden 
Anspruche,  dadurch  gekennzeichnet,  dalS  das 
Sieb  (49)  eine  VerschluSform  (sagezahnformige 
Konfiguration  gemaS  dem  Querschnitt)  enthalt. 

5.  Zentrifuge  nach  einem  der  vorhergehenden 
Anspruche,  dadurch  gekennzeichnet,  dalS  die 
radialen  Filterplatten  (F)  mit  Stofcscheiben  (27) 
zum  Antreiben  der  gefilterten  Teile  axial  zum 
offenen  Oberen  der  Trommel  (21)  verbunden 
sind. 

6.  Zentrifuge  nach  Anspruch  5,  dadurch 
gekennzeichnet,  dafc  ein  Uberlaufrohr  (29)  auf 
einer  StoBscheibe  (27)  in  Verbindung  mit  einem 
Flussigkeitsbehalter  (20)  angebracht  ist. 

Revendications 

1.  Centrifugeuse  automatique  du  type  a  filtra- 
tion  laterale  pour  la  filtration  de  suspensions 
contenant  de  fines  particules  solides  collantes  par 
separation  centrifuge,  comprenant  un  dispositif 
d'evacuation  et  un  dispositif  d'alimentation  auto- 
matique  (39),  un  tambour  tournant  (21)  ayant  une 
extremite  superieure  ouverte,  une  paroi  (33)  de 
retenue  du  fluide  et  un  fond  (23)  ayant  une  sortie 
de  fluide  (24),  une  pluralite  de  plaques  de  filtra- 
tion  radiales  (F)  comprenant  des  orifices  (57)  pour 
I'echange  de  liquide  d'un  cote  a  I'autre  de  la 
plaque  (F),  caracterisee  en  ce  que  les  plaques  de 
filtration  radiales  (F)  comprennent  une  plaque 
perforee  (50)  comprenant  les  orifices  (57)  et  des 
fentes  et  rainures  (54)  se  croisant  a  I'endroit  des 
orifices  (57),  un  crible  (49)  et  un  tissu  filtrant  (48) 
etant  prevus  sur  chaque  face  des  plaques  de 
filtration  (F). 

2.  Centrifugeuse  selon  la  revendication  1, 
caracterisee  en  ce  que  les  plaques  de  filtration 
radiales  (F)  s'etendent  pratiquement  axialement. 

3.  Centrifugeuse  selon  la  revendication  1  ou  2, 
caracterisee  en  ce  que  les  deux  faces  de  la  plaque 
(50)  comprennent  respectivement  des  fentes  et 
rainures  (54)  qui  sont  reparties  regulierement  et 
se  croisent  perpendiculairement. 

4.  Centrifugeuse  selon  I'une  quelconque  des 
revendications  precedentes,  caracterisee  en  ce 
que  le  crible  (49)  a  la  forme  d'un  volet  (configura- 
tion  en  dents  de  scie  selon  sa  section  transver- 
sale). 

5.  Centrifugeuse  selon  I'une  quelconque  des 
revendications  precedentes,  caracterisee  en  ce 
que  les  plaques  de  filtration  radiales  (F)  sont 
reliees  a  des  disques  de  poussee  (27)  pour  entrai- 
ner  lesdites  particules  filtrees  axialement  jus- 
qu'au  sommet  ouvert  du  dit  tambour  (21).-, 

6.  Centrifugeuse  selon  la  revendication  5, 
caracterisee  en  ce  qu'un  tuyau  de  deversement 
(29)  est  monte  sur  un  disque  de  poussee  (27)  pour 
une  liaison  avec  un  recepteur  de  fluide  (20). 

Claims 

1.  An  automatic  lateral-filtration  centrifuge  for 
filtration  of  suspensions  containing  fine  sticky 
solid  particles  by  centrifugal  separation,  compris-  5 
ing  a  discharge  device  and  an  automatic  feeder 
device  (39),  a  rotatable  drum  (21)  having  an  open 
top,  a  fluid-retaining  wall  (33)  and  a  bottom  (23) 
having  a  fluid  exit  (24),  a  plurality  of  radial  filter 
plates  (F)  comprising  orifices  (57)  for  liquid  10 
exchange  from  one  side  of  the  plate  (F)  to  the 
other  one  characterized  in  that  the  radial  filter 
plates  (F)  comprise  a  slotted  hole  plate  (50) 
comprising  the  orifices  (57)  and  slots  and  grooves 
(54)  crossing  at  the  orifices  (57)  a  sieve  (49)  and  a  is 
filter  cloth  (48)  being  provided  on  each  side  of  the 
filter  plates  (F). 

2.  Centrifuge  as  claimed  in  claim  1,  charac- 
terized  in  that  the  radial  filter  plates  (F)  extend 
substantially  axially.  20 

3.  Centrifuge  as  claimed  in  claim  1  or  2,  charac- 
terized  in  that  both  sides  of  the  plates  (50)  com- 
prise  slots  and  grooves  (54),  respectively,  which 
are  even  distributed  and  are  crossing  rect- 
angularly.  25 

4.  Centrifuge  as  claimed  in  any  of  the  preceding 
claims,  characterized  in  that  the  sieve  (49)  com- 
prises  a  shutter  form  (sawteeth  configuration 
according  to  the  cross  section  thereof). 

5.  Centrifuge  as  claimed  in  any  of  the  preceding  30 
claims,  characterized  in  that  the  radial  filter  plates 
(F)  are  connected  with  pushing  disks  (27)  for 
driving  said  filtered  particles  axially  to  said  open 
top  of  said  drum  (21). 

6.  Centrifuge  as  claimed  in  claim  5,  charac-  35 
terized  in  that  an  overflow  pipe  (29)  is  mounted  on 
a  pushing  disk  (27)  for  connecting  to  a  fluid 
receiver  (20). 

Patentanspruche  40 

1.  Automatische  Seitenfiltrierzentrifuge  zum  Fil- 
tern  von  Suspension  mit  feinen,  klebrigen  Fest- 
partikeln  mittels  Trennschleudem,  welche  eine 
Entladevorrichtung  und  eine  automatische  45 
Zufiihrvorrichtung  (39),  eine  drehbare  Trommel 
(21)  mit  einem  offenen  Oberen,  eine  flussigkeits- 
dichte  Wand  (33)  und  einen  Boden  (23)  mit  einem 
Fiussigkeitsausgang  (24),  eine  Vielzahl  von  radia- 
len  Filterplatten  (F)  mit  Offnungen  (57)  zum  FIus-  so 
sigkeitsaustausch  von  einer  Seite  der  Platte  (F)  zur 
anderen  Seite,  enthalt,  dadurch  gekennzeichnet, 
daS  die  radialen  Filterplatten  (F)  eine  Schlitzloch- 
platte  (50)  mit  Offnungen  (57)  und  Schlitzen  und 
Rillen  (54),  die  sich  an  den  Offnungen  (57)  kreu-  55 
zen,  ein  Sieb  (49)  und  je  ein  Filtertuch  (48)  auf 
jeder  Seite  der  Filterplatten  (F)  umfassen. 

2.  Zentrifuge  nach  Anspruch  1,  dadurch 
gekennzeichnet,  daB  the  radialen  Filterplatten  (F) 
im  wesentlichen  axial  verlaufen.  60 

3.  Zentrifuge  nach  Anspruch  1  oder  2,  dadurch 
gekennzeichnet,  daB  beide  Seiten  der  Platte  (50) 
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