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Description 

The  present  invention  relates  to  method  for  meas- 
uring  the  quantity  of  the  periodically  dried  product, 
and  particularly  the  quantity  of  a  concentrate  dried  in 
a  pressure  filter.  The  method  comprises  the  following, 
periodically  repeated  stages:  inserting  the  product  to 
be  dried  in  the  drying  apparatus,  carrying  out  the  suc- 
cessive  drying  stages,  and  discharging  the  dried 
product  from  the  drying  apparatus.  Such  a  method  is 
disclosed  in  GB-A-412  311  but  in  the  context  of 
monitoring  the  rate  of  loss  of  moisture  from  a  batch. 

GB-A-2  143  960  discloses  a  batch  weighing  ap- 
paratus  in  which  material  from  elsewhere  is  dis- 
charged  progressively  into  a  measuring  container 
whose  weight  is  constantly  monitored  by  means  of 
load  cells  until  a  predetermined  «full»  weight  has 
been  achieved  at  which  point  the  discharge  into  the 
container  is  interrupted  and  the  container  is  itself 
emptied  of  the  thus-defined  batch.  There  is  no  sug- 
gestion  of  this  apparatus  being  used  in  conjunction 
with  drying. 

GB-A-1  173  036  discloses  a  drying  method  and 
apparatus  in  which  material  is  introduced  progres- 
sively  into  a  drier  at  a  rate  which  is  expected  to  pro- 
vide  a  constant  residual  moisture  content  despite 
constant  rate  of  heat  input  to  the  drier  and  constant 
speed  of  passage  of  the  material  through  the  drier. 
Calculation  of  the  appropriate  rate  of  feed  to  the  drier 
is  effected  by  means  of  a  weighing  device  and  a 
hygrometer  so  that  the  weight  of  the  input  material 
fed  per  unit  time  will  depend  upon  its  initial  moisture 
content. 

The  present  invention  is  particularly  well  suited  to 
be  employed  in  connection  with  concentrate  drying, 
but  naturally  its  scope  is  not  limited  to  this  one  exem- 
plary  case  only. 

Such  pressure  filters  that  are  suited  for  drying  con- 
centrates  are  manufactured  for  example  by  Larox 
Oy.  When  drying  a  concentrate  in  this  type  of  a  pres- 
sure  filter,  problems  arise,  on  one  hand  as  regards  the 
accuracy  when  measuring  the  quantity  of  the  con- 
centrate,  and  on  the  other  hand  as  regards  the  op- 
timal  adjusting  of  the  drying  operation.  This  is  mainly 
due  to  the  periodical  nature  of  the  operation  of  the 
pressure  filter. 

Generally  the  drying  operation  consists  of  three 
stages.  During  the  filtering  stage,  the  slurry  is  con- 
ducted  through  the  filter  cloth,  so  that  the  cloth 
separates  the  solid  particles  of  concentrate  from  the 
slurry.  After  filtration,  the  slurry  flow  is  interrupted, 
and  the  layer  of  concentrate  formed  on  the  filter  cloth 
is  squeezed  in  order  to  reduce  the  volume  of  the  filter 
cake  and  to  remove  liquid  therefrom.  After  squeez- 
ing,  the  filter  cake  is  further  dried  by  blowing  air 
through  the  cake.  Thereafter  the  filter  cake  is  dis- 
charged  from  the  pressure  filter.  The  dried  concen- 
trate  is  further  transported,  preferably  by  means  of  a 
conveyor  band,  to  the  desired  location. 

A  customary  method  for  measuring  the  concen- 
trate  quantity  during  transport  in  the  band  conveyor 
is  to  employ  a  belt  weigher.  The  belt  weigher, 
however,  does  not  function  accurately  enough  ow- 
ing  to  the  periodical  nature  of  the  operation  of  the 
pressure  filter. 

In  order  to  avoid  this  drawback,  the  present  inven- 
tion  is  characterized  by  the  novel  features  presented 
in  claim  1  .  By  employing  the  method  of  the  invention, 
the  concentrate  quantity  can  be  measured  quickliy 

5  and  accurately  and  without  interfering  with  the 
process  itself.  The  capacity  of  the  above  described 
pressure  filter  is  dependent  on  the  length  of  the 
respective  filtering,  squeezing,  air-blow  drying  and 
discharge  stages.  The  method  of  the  invention  also 

w  makes  it  possible  to  run  the  pressure  filter  at  opti- 
mum  readings,  in  which  case  the  capacity  of  the 
pressure  filter  is  utilized  more  efficiently. 

In  the  following,  the  invention  is  explained  in  more 
detail  with  reference  to  the  appended  drawing, 

's  which  is  a  diagrammatic  illustration  of  an  advanta- 
geous  application  of  the  method  of  the  invention. 

The  diagram  of  the  drawing  illustrates  the  drying  of 
concentrate  by  employing  a  pressure  filter  manufac- 
tured  by  Larox  Oy,  and  to  be  more  precise,  it  illus- 

20  trates  one  drying  cycle  of  the  pressure  filter.  The  dry- 
ing  of  the  concentrate  is  started  in  the  filtering  stage 
1,  where  the  concentrate,  in  liquid  suspension,  is 
filtered  by  means  of  the  filter  cloth.  In  practice  the 
length  of  the  filtering  stage  may  vary  according  to  the 

25  material  to  be  filtered.  As  an  example,  the  chosen 
filtering  time  may  be  a  minute. 

After  filtration,  the  concentrate  flow  is  interrupt- 
ed,  and  the  layer  of  concentrate  which  is  accumulat- 
ed  on  the  filter  cloth  undergoes  the  squeezing  stage 
2.  Squeezing  is  carried  out  by  means  of  a  rubber  film 
and  by  utilizing  liquid  pressure.  In  practice  the  length 
of  the  squeezing  may  vary  as  well,  and  it  can  be  for 
instance  a  minute. 

35  After  squeezing,  the  filter  cake  undergoes  air-blow 
drying  3.  The  length  of  the  air-blow  drying  stage  is, 
accordingly,  dependent  on  the  qualities  of  the 
material  in  question,  but  in  practice  a  suitable  dura- 
tion  is  for  example  five  minutes. 

40  After  air-blow  drying,  the  drying  phase  proper  is 
completed,  and  the  filter  cake  is  ready  to  be  dis- 
charged  from  the  press.  Before  discharging, 
however,  the  whole  press  is  weighed  along  with  the 
concentrate  contained  therein.  The  weighing  4  is 

45  best  carried  out  so  that  the  press  apparatus  is  at- 
tached  on  top  of  suitable  square  beams  which  are  for 
instance  1  00  mm  high.  The  said  beams  are  provided 
with  measuring  sensors,  which  may  be  for  instance 
piezoelectric  weighing  sensors  of  the  commercially 

so  available  type.  They  are  manufactured  for  instance 
by  Kouvo  Automation  under  the  trade  name  Micro- 
cell.  From  the  transmitters  of  the  said  sensors  there 
is  received  an  electric  signal  of  from  4-20  mA  which 
is  comparable  to  the  mass.  The  obtained  weighing 

55  result  is  recorded  in  a  process  computer  or  in  a  spe- 
cial  microprocessor  7. 

After  weighing,  the  concentrate  is  discharged 
from  the  press  in  stage  5.  The  obtained  concentrate 
is  further  transported  to  the  desired  location  by  me- 

eo  ans  of  a  conveyor  band.  In  practice  the  duration  of 
the  discharge  stage  5  is  1  0  -  1  2  seconds.  Immediate- 
ly  before  starting  a  new  filtering  stage  1,  a  new 
weighing  6  is  carried  out.  The  weighing  result  is 
again  recorded  in  the  microprocessor  7.  The 

65  microprocessor  carries  out  the  substraction  of  the 
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tes,  wobei  das  Verfahren  die  folgenden  Verfahrens- 
schritte  aufweist:  Einbringen  des  zu  trocknenden 
Produktes  in  die  Trockenvorrichtung,  DurchfCihren 
des  Trocknungsvorganges  (1  ,  2,  3)  und  sodann  Ent- 

5  nahme  (5)  des  getrockneten  Produktes  aus  der 
Trockenvorrichtung,  dadurch  gekennzeichnet,  dad 
die  ganze  Trockenvorrichtung  (4)  unmittelbar  nach 
dem  Trocknungsschritt  (3)  und  vor  der  Entnahme  (5) 
des  getrockneten  Produktes  gewogen  (4)  wird  und 

w  date  sie  aulSerdem  nach  der  Entnahme  (5)  des  ge- 
trockneten  Produktes  gewogen  wird,  so  daft  der  Un- 
terschied  zwischen  den  Wagungen  (4  und  6)  die 
Masse  des  getrockneten  Produktes  angibt. 

2.  Verfahren  nach  Anspruch  1,  dadurch  gekenn- 
15  zeichnet,  daft  der  Vorgang  in  Zyklen  kontinuierlich 

ausgefuhrt  wird. 
3.  Verfahren  nach  Anspruch  1  oder  2,  dadurch 

gekennzeichnet,  daft  die  Wiegeergebnisse  (4,  6)  in 
einem  Mikroprozessor  (7)  aufgezeichnet  werden,  der 

20  die  Menge  des  getrockneten  Produktes  berechnet. 
4.  Verfahren  nach  Anspruch  3,  dadurch  gekenn- 

zeichnet,  da(S  die  in  dem  Mikroprozessor  (7)  aufge- 
zeichnete  Vorgeschichte  als  Grundlage  fur  das  Ein- 
stellen  des  eigentlichenTrocknungsprozesses  (1  bis 

25  3)  benutzt  wird. 

Revendications 

1  .  Proc6de  de  mesure  de  la  quantity  d'un  produit 
30  s6ch6,  en  particulier  de  la  quantite  d'un  concentre 

sech6  dans  un  filtre  sous  pression,  le  proc6d6  com- 
prenant  les  etapes  suivantes:  I'introduction  du  pro- 
duit  a  secher  dans  I'appareil  de  sechage,  I'execution 
de  I'operation  de  sechage  (1,2,3)  puis  I'evacuation 

35  (5)  du  produit  seche  de  I'appareil  de  sechage,  carac- 
terise  en  ce  que  la  totalite  de  I'appareil  de  sechage  est 
pese  (4)  juste  apres  I'etape  de  sechage  (3)  et  avant 
l'6vacuation  (5)  du  produit  seche,  et  il  est  aussi  pese 
(6)  apres  I'eVacuation  (5)  du  produit  seche,  si  bien 

40  que  la  difference  entre  les  pesees  (4  et  6)  represente 
la  masse  du  produit  s<§che. 

2.  ProcidS  selon  la  revendication  1  ,  caracterise 
en  ce  que  I'operation  est  ex§cut§e  de  f  aeon  continue 
par  cycles. 

45  3.  Procede  selon  la  revendication  1  ou  2,  caracte- 
rise  en  ce  que  les  resultats  de  la  pesee  (4  et  6)  sont 
enregistres  dans  un  microprocesseur  (7)  qui  calcule 
la  quantite  du  produit  seche. 

4.  Proc6d6  selon  la  revendication  3,  caracterise 
so  en  ce  que  les  operations  enregistrees  au  cours  du 

temps  dans  le  microprocesseur  (7)  sont  utilisees 
comme  base  pour  le  reglage  du  proce'de  de  s§chage 
proprement  dit  (1  -  3). 

two  readings,  and  the  obtained  result  is  the  weight  of 
the  batch  in  question. 

The  above  described  operations  are  carried  out  in 
cycles.  The  microprocessor  records  the  reading  fed 
therein,  and  thus  the  concentrate  quantities  are  ac- 
cessible  in  the  desired  form  and  stage.  The  most 
remarkable  advantage  of  the  invention  is  that  by 
means  of  the  history  recording,  the  pressure  filter 
may  be  adjusted  to  function  exactly  at  the  desired 
optimum  readings.  This  in  turn  has  a  direct  influence 
in  the  capacity  of  the  filter  press,  and  consequently 
the  method  of  the  invention  is  of  considerable  eco- 
nomic  importance. 

In  the  above  specification,  the  invention  has  been 
explained  with  reference  to  one  advantageous  appli- 
cation  only.  The  invention  is  not,  however,  exclu- 
sively  restricted  to  the  said  example,  but  it  can  be 
largely  modified  within  the  scope  of  the  following  pa- 
tent  claims. 

Claims 

1  .  A  method  for  measuring  the  quantity  of  a  dried 
product,  particularly  the  quantity  of  concentrate 
dried  in  a  pressure  filter,  which  method  comprises 
the  following  stages:  inserting  the  product  to  be 
dried  in  the  drying  apparatus,  carrying  out  the  drying 
operation  (1,2,3)  and  then  discharging  (5)  the  dried 
product  from  the  drying  apparatus,  characterized  in 
that  the  whole  drying  apparatus  is  weighed  (4)  im- 
mediately  after  the  drying  stage  (3)  and  before  dis- 
charging  (5)  the  dried  product,  and  is  also  weighed 
(6)  after  discharging  (5)  the  dried  product,  so  that  the 
difference  between  said  weighings  (4  and  6) 
represents  the  mass  of  the  dried  product. 

2.  The  method  of  claim  1  ,  characterized  in  that 
the  operation  is  continously  carried  out  in  cycles. 

3.  The  method  of  claim  1  or  2,  characterized  in 
that  the  weighing  results  (4  and  6)  are  recorded  in  a 
microprocessor  (7)  which  calculates  the  quantity  of 
the  dried  product. 

4.  The  method  of  claim  3,  characterized  in  that 
the  history  recorded  in  the  microprocessor  (7)  is  uti- 
lized  as  the  basis  for  adjusting  the  drying  process 
(1-3)  proper. 

Patentanspruche 

1  .  Verfahren  zum  Messen  der  Menge  eines  ge- 
trockneten  Produktes,  insbesondere  der  Menge 
eines  in  einem  Druckfilter  getrockneten  Konzentra- 
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