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©  A  bag  filter  (5)  adapted  to  be  lifted  and  lowered 
is  disposed  in  a  body  (1).  An  upright  three-dimen- 
sional  rotary  nozzle  unit  (16)  capable  of  spouting  a 
washing  liquid  at  random  in  three-dimensional  direc- 
tions  and  vertically  movable  is  mounted  on  the  top 
of  the  body  (1).  A  horizontal  three-dimensional  rotary 
nozzle  unit  (17)  of  the  same  arrangement  is  horizon- 
tally  movably  mounted  laterally  of  the  body  (1). 
During  treatment  of  powder  particles,  a  product  con- 
tainer  (2)  is  mounted  in  the  lower  region  of  the  body 
(1),  and  during  washing  the  product  container  (2)  is 
removed  and  instead  a  washing  container  (23)  hav- 
ing  a  multiple  two-dimensional  horizontal  rotary  noz- 
zle  unit  (19)  is  mounted.  The  multiple  two-dimen- 
sional  horizontal  rotary  nozzle  unit  (19)  upwardly 
spout  the  washing  liquid  while  rotating. 

FIG 
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BACKGROUND  OF  THE  INVENTION 

The  present  invention  relates  to  a  washing  ap- 
paratus  for  a  fluidized  bed  pelletizing  and  drying 
machine,  capable  of  simultaneously  washing  a  bag 
filter  and  the  inner  surface  of  the  body  of  the 
fluidized  bed  pelletizing  and  drying  machine. 

As  shown  in  Fig.  7,  solid  particles  65  stacked 
on  a  sintered  metal  net  unit  64  installed  at  the 
lower  end  of  a  product  container  63  are  sprayed 
with  a  binder  liquid  or  coating  liquid  from  a  nozzle 
66  for  peptization  or  coating  while  they  are  fluidiz- 
ed  by  a  fluidizing  gas  62  introduced  from  the  seat 
container  61  of  a  fluidized  bed  pelletizing  and  dry- 
ing  machine  60  which  is  closed. 

The  used  gas  67  used  for  fluidization  moves 
up  in  the  body  69  as  dust  containing  fine  solid 
particles.  After  having  its  solid  particles  removed 
by  a  bag  filter  70  disposed  in  the  upper  region,  the 
used  gas  is  discharged  as  the  normal  gas  72  from 
an  exhaust  duct  71  .  The  bag  filter  70  comprises  a 
filter  body  68  in  the  form  of  a  bowl  turned  bottom 
upward,  filter  elements  73  projecting  in  the  form  of 
bottomed  socks  and  disposed  in  concentric  circles 
in  the  filter  body  68,  and  a  substantially  cylindrical 
skirt  portion  74  downwardly  extending  from  the 
filter  body  68.  During  treatment  of  powder  particles, 
the  bag  filter  is  kept  hoisted  to  the  upper  region  of 
the  body  69  by  a  wire  76  connected  to  a  winch  75. 
Further,  during  treatment  of  powder  particles,  a 
seal  tube  77  mounted  on  the  inner  surface  of  the 
body  69  closely  contacts  the  skirt  portion  74. 
Therefore,  the  bag  filter  70  is  held  in  the  sealed 
state  in  the  body  69  during  said  treatment. 

When  it  is  desired  to  wash  the  fluidized  bed 
pelletizing  and  washing  machine  60  of  such  ar- 
rangement,  first,  the  product  container  63  and  noz- 
zle  66  are  removed  and  then  the  fluid  is  discharged 
from  the  seal  tube  77  to  cancel  the  held  state  of 
the  bag  filter  70.  Subsequently,  the  winch  75  is 
driven  to  lower  the  bag  filter  70,  whereupon  the 
latter  is  taken  out  and  inner  surface  of  the  body  69 
and  the  bag  filter  70  are  separately  washed.  How- 
ever,  with  such  washing  method  used,  the  bag  filter 
70  has  to  be  taken  outside  the  body  69,  a  fact 
which  means  that  dust  of  particles  stuck  to  the 
inner  and  outer  surfaces  of  the  bag  filter  70  is 
scattered  outside  the  body,  and  since  the  body  68 
and  the  bag  filter  70  are  separately  washed,  the 
washing  load  is  high,  decreasing  the  washing  effi- 
ciency.  Further,  since  the  removal  of  the  bag  filter 
has  to  be  manually  effected,  full  automation  of 
washing  operation  is  difficult  to  realize. 

To  solve  such  problem,  for  example,  a  washing 
apparatus  as  shown  in  Japanese  Utility  Model  Ap- 
plication  No.  62395/1984  is  suggested.  This  wash- 
ing  apparatus,  as  shown  in  Fig.  8,  is  constructed  by 
adding  the  following  technical  means  to  the  wash- 

ing  apparatus  described  above:  Upper  and  lower 
washing  water  spouting  nozzles  78  and  79  are 
disposed  above  and  below  a  vertically  movable 
bag  filter  70.  The  upper  nozzle  78  is  vertically 

5  movable  by  lifting  means  80,  while  the  lower  nozzle 
79  is  fixed  below  a  sintered  metal  net  unit  64. 

In  the  washing  apparatus  of  such  arrangement, 
upon  completion  of  the  treatment  of  powder  par- 
ticles,  the  bag  filter  70  is  lowered  until  it  is  close  to 

io  the  lower  nozzle  79,  while  the  upper  nozzle  78  is 
lowered  until  it  is  close  to  the  upper  surface  of  the 
bag  filter  70  now  lowered.  Then,  washing  water  is 
spouted  from  the  upper  and  lower  nozzles  78  and 
79  to  wash  the  bag  filter  70  and  the  inner  surface 

75  of  the  body  69. 
Such  washing  operation  makes  it  possible  to 

simultaneously  wash  the  bag  filter  70  and  the  inner 
surface  of  the  body  69  without  removing  the  bag 
filter  70  from  inside  the  body  69.  Therefore,  there 

20  is  no  possibility  of  dust  being  scattered  during  the 
washing  of  the  bag  filter  70,  and  the  washing  load 
is  light,  increasing  the  washing  efficiency.  Further, 
by  making  the  lifting  means  for  the  bag  filter  70 
and  upper  nozzle  78  in  the  form  of  an  automatic 

25  lifting  device  and  automatically  controlling  the  sup- 
ply  of  washing  water  to  the  upper  and  lower  noz- 
zles  78  and  79,  it  becomes  possible  to  completely 
automate  the  washing  operation  on  the  bag  filter  70 
and  the  inner  surface  of  the  body  69;  this  will  also 

30  enhance  automation  of  the  factory. 
The  washing  apparatus  described  in  Japanese 

Utility  Model  Application  No.  62395  mentioned 
above  has  the  following  problems. 

(1)  Since  the  spout  range  of  washing  water  from 
35  the  upper  and  lower  nozzles  is  limited,  it  is 

difficult  to  uniformly  wash  every  area.  Further, 
the  washing  liquid  hardly  reach  the  inner  surface 
of  the  filter  elements  in  the  form  of  bottomed 
socks;  thus,  the  washing  is  liable  to  be  insuffi- 

40  cient. 
(2)  Since  the  upper  nozzle  is  in  the  lowered 
position  during  washing,  the  washing  of  the  in- 
ner  surface  of  the  portion  of  the  body  above  the 
upper  nozzle  is  insufficient. 

45  (3)  Since  the  lower  nozzle  is  disposed  below  the 
sintered  metal  net  unit,  the  washing  liquid  spout- 
ed  from  the  lower  nozzle  reaches  the  areas  to 
be  washed  only  after  it  passes  through  the  sin- 
tered  metal  net  unit.  This  means  that  the  wash- 

so  ing  water  pressure  at  the  areas  to  be  washed  is 
decreased  and  hence  the  washing  of  the  inner 
surface  of  the  body  and  the  inner  surface  of  the 
bag  filter  effected  by  the  lower  nozzle  is  insuffi- 
cient.  In  addition,  if  the  sintered  metal  net  unit  is 

55  removed  prior  to  washing,  such  problem  can  be 
solved.  In  this  case,  however,  attachment  and 
detachment  of  the  sintered  metal  net  unit  have 
to  be  manually  effected,  making  it  difficult  to 
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completely  automate  the  washing  operation. 
The  present  invention,  accomplished  with  the 

above  in  mind,  is  intended  to  provide  a  washing 
apparatus  for  a  fluidized  bed  pelletizing  and  drying 
machine  which  is  capable  of  simultaneously  wash- 
ing  the  bag  filter  and  the  inner  surface  of  the  body 
without  removing  the  bag  filter  from  inside  the 
body,  achieving  complete  automation  of  the  wash- 
ing  operation  and  which  solves  the  problems  (1) 
through  (3)  described  above  so  as  to  ensure  reli- 
able  washing  of  areas  to  be  washed. 

SUMMARY  OF  THE  INVENTION 

The  present  invention  provides  a  washing  ap- 
paratus  for  a  fluidized  bed  pelletizing  and  drying 
machine  which  includes  a  cylindrical  body  in  which 
is  housed  a  vertically  movable  bag  filter  comprising 
filter  elements  in  the  form  of  bottomed  socks  dis- 
posed  in  concentric  circles,  a  seat  container  dis- 
posed  in  the  lower  region  of  said  body,  and  a 
product  container  removably  installed  between  said 
body  and  said  seat  container, 

said  washing  apparatus  being  characterized  in 
that  the  washing  apparatus  comprises  an  upright 
three-dimensional  rotary  nozzle  unit  capable  of  ver- 
tically  moving  in  a  space  above  said  bag  filter,  a 
horizontal  three-dimensional  rotary  nozzle  unit  ca- 
pable  of  horizontally  advancing  and  retracting  be- 
tween  a  position  in  the  body  below  the  uppermost 
position  of  the  bag  filter  and  a  position  outside  the 
body,  and  a  washing  container  in  which  is  disposed 
a  multiple  two-dimensional  horizontal  rotary  nozzle 
unit  adapted  to  spout  washing  liquid  from  below 
toward  the  inner  surface  of  the  bag  filter, 

wherein  said  washing  container  can  be  at- 
tached  and  detached  between  said  body  and  said 
seat  container,  and  said  washing  container  and  said 
product  container  are  selectively  mounted  between 
said  body  and  said  seat  container  such  that  during 
washing  the  washing  container  is  selected  and  dur- 
ing  treatment  of  powder  particles  the  product  con- 
tainer  is  selected  (Claim  1). 

The  multiple  two-dimensional  horizontal  rotary 
nozzle  unit  comprises  a  nozzle  header  rotatable  in 
a  horizontal  plane  and  a  plurality  of  spout  nozzles 
mounted  on  said  nozzle  header.  The  center  of 
rotation  of  said  nozzle  header  coincides  with  the 
center  of  the  concentric  circles  defined  by  the  filter 
elements  of  the  bag  filter,  and  the  radii  of  rotation 
of  the  spout  nozzles  are  determined  to  correspond 
to  the  radii  of  the  concentric  circles  (Claim  2). 

When  the  bag  filter  is  set  at  its  upper  position, 
the  washing  liquid  is  spouted  from  the  upright  and 
horizontal  three-dimensional  rotary  nozzle  units  to 
effect  washing  and  upon  completion  of  washing, 
the  washing  container  is  mounted  in  place  of  the 
product  container  between  the  body  and  the  seat 

container;  subsequently  to  the  movement  of  the 
horizontal  three-dimensional  rotary  nozzle  unit  to 
the  outside  of  the  body,  the  bag  filter  and  the 
upright  three-dimensional  rotary  nozzle  unit  are 

5  lowered;  when  the  bag  filter  reaches  its  lower  posi- 
tion,  the  washing  liquid  is  spouted  from  the  upright 
three  dimensional  rotary  nozzle  unit  and  multiple 
two-dimensional  horizontal  rotary  nozzle  unit  to  ef- 
fect  washing  and  upon  completion  of  washing,  the 

io  product  container  is  mounted  again  in  place  of  the 
washing  container  between  the  body  and  the  seat 
container;  after  the  upright  three-dimensional  rotary 
nozzle  unit  and  bag  filter  are  returned  to  their 
upper  positions,  hot  air  drying  operation  is  per- 

15  formed  (Claim  3). 
When  the  bag  filter  is  lifted,  the  washing  liquid 

is  spouted  from  the  upright  and  horizontal  three- 
dimensional  rotary  nozzle  units.  The  upright  three- 
dimensional  rotary  nozzle  unit  washes  the  upper 

20  region  of  the  inner  surface  of  the  body  and  the 
outer  surface  of  the  bag  filter  while  the  horizontal 
three-dimensional  rotary  nozzle  unit  washes  the 
lower  region  of  the  inner  surface  of  the  body  and 
the  inner  surface  of  the  bag  filter.  At  this  time, 

25  since  the  two  nozzle  units  spout  the  washing  liquid 
at  the  sufficient  washing  pressure  randomly  in 
three-dimensional  directions,  the  areas  to  be 
washed  are  washed  uniformly  and  reliably.  When 
the  bag  filter  is  lowered,  the  washing  container  is 

30  mounted  between  the  body  and  the  seat  container, 
and  the  multiple  two-dimensional  horizontal  rotary 
nozzle  unit  disposed  in  said  washing  container  and 
the  upright  three-dimensional  rotary  nozzle  unit 
which  is  lowered  with  the  bag  filter  spout  the  wash- 

35  ing  liquid.  At  this  time,  the  multiple  two-dimensional 
horizontal  rotary  nozzle  unit  reliably  washes  the 
inner  surface  of  the  bag  filter  which  is  particularly 
difficult  to  wash.  As  a  result,  the  inner  surface  of 
the  body  and  the  inner  and  outer  surfaces  of  the 

40  bag  filter  are  uniformly  and  reliably  washed. 
Further,  filter  elements  in  the  form  of  bottomed 

socks  are  disposed  in  concentric  circles  to  define 
the  bag  filter,  while  the  center  of  rotation  of  the 
multiple  two-dimensional  horizontal  rotary  nozzle 

45  unit  is  positioned  on  the  axis  at  the  center  of  said 
concentric  circles,  and  the  spouting  nozzles  are 
mounted  on  a  nozzle  header  such  that  they  have 
the  same  radii  of  rotation  as  the  radii  of  the  con- 
centric  circles,  thereby  constructing  the  multiple 

50  two-dimensional  horizontal  rotary  nozzle  unit.  As  a 
result,  the  washing  liquid  spouted  from  the  spout 
nozzles  reaches  the  deepest  regions  of  the  inner 
surfaces  of  the  filter  elements;  thus,  the  inner  sur- 
face  of  the  bag  filter  which  has  heretofore  been 

55  difficult  to  wash  can  now  be  reliably  washed. 
The  washing  operation  is  performed  in  the  fol- 

lowing  manner:  First,  when  the  bag  filter  is  set  at 
its  upper  position,  the  washing  liquid  is  spouted 
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from  the  upright  and  horizontal  three-dimensional 
rotary  nozzle  units  to  wash  the  inner  surface  of  the 
body  and  the  inner  surface  of  the  bag  filter.  Upon 
completion  of  washing  by  the  two  units,  the  prod- 
uct  container  is  removed  and  the  washing  container 
is  mounted  between  the  body  and  the  seat  con- 
tainer.  Further,  after  the  horizontal  three-dimension- 
al  rotary  nozzle  unit  is  moved  to  the  outside  of  the 
body,  the  bag  filter  and  the  upright  three-dimen- 
sional  rotary  nozzle  unit  are  lowered.  When  the  bag 
filter  reaches  its  lower  position,  the  washing  liquid 
is  spouted  from  the  upright  three-dimensional  ro- 
tary  nozzle  unit  and  the  multiple  two-dimensional 
horizontal  rotary  nozzle  unit  to  wash  the  inner  sur- 
face  of  the  body  and  the  inner  surface  of  the  bag 
filter.  At  this  time,  the  inner  surface  of  the  bag  filter 
which  is  particularly  difficult  to  wash  is  reliably 
washed  by  the  multiple  two-dimensional  horizontal 
rotary  nozzle  unit.  Upon  completion  of  washing  by 
the  two  units,  the  washing  container  is  removed 
and  the  product  container  is  mounted  between  the 
body  and  the  seat  container  and  the  upright  three- 
dimensional  rotary  nozzle  unit  and  bag  filter  are 
returned  to  their  upper  positions.  In  this  state, 
washing  is  performed  once  more  and  then  hot  air 
drying  is  performed  to  complete  the  washing  op- 
eration. 

By  the  invention  described  above,  the  bag  filter 
and  the  inner  surface  of  the  body  can  be  simulta- 
neously  washed  without  taking  the  bag  filter  out  of 
the  fluidized  bed  pelletizing  and  drying  machine. 
Therefore,  no  dust  is  scattered  outside  during 
washing,  and  since  the  work  load  during  washing  is 
can  be  decreased,  the  washing  efficiency  can  be 
greatly  increased.  Further,  the  possibility  of  com- 
plete  automation  of  the  washing  operation  contri- 
butes  much  to  labor  saving,  cost  reduction  and 
increased  and  enhances  the  washing  effect  and 
stability  of  washing  quality.  Therefore,  even  if 
medicines  or  foods  are  treated  after  washing,  con- 
tamination  or  the  lowering  of  quality  of  powder 
particles  which  is  attributable  to  incomplete  wash- 
ing  can  hardly  take  place.  And  it  has  been  found 
that  such  completely  automated  washing  operation 
is  capable  of  uniformly  and  reliably  washing  var- 
ious  areas  of  a  fluidized  bed  pelletizing  and  drying 
machine.  Particularly,  the  inner  surface  of  the  bag 
filter  which  has  heretofore  been  difficult  to  wash 
can  be  reliably  washed. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  front  view,  in  section,  of  the  present 
inventive  apparatus,  showing  a  bag  filter  as  the 
latter  is  moving  upward; 
Fig.  2  is  a  plan  view  of  the  bag  filter; 
Fig.  3  is  a  front  view,  in  section,  of  the  present 
inventive  apparatus,  showing  the  bag  filter  as 

the  latter  is  moving  downward; 
Fig.  4  is  a  sectional  view  of  a  washing  container; 
Fig.  5  is  an  enlarged  view,  partly  in  section,  of 
the  lower  portion  of  a  fluidized  bed  pelletizing 

5  and  drying  machine; 
Fig.  6  is  a  flow  chart  showing  a  washing  method 
using  the  present  inventive  apparatus; 
Fig.  7  is  front  view,  in  section,  showing  a  con- 
ventional  fluidized  bed  pelletizing  and  drying 

io  machine;  and 
Fig.  8  is  a  sectional  view  showing  a  conventional 
washing  apparatus  for  the  fluidized  bed  pel- 
letizing  and  drying  machine. 

75  DESCRIPTION  OF  THE  PREFERRED  EMBODI- 
MENTS 

An  embodiment  of  a  washing  apparatus  for  a 
fluidized  bed  pelletizing  and  drying  machine  ac- 

20  cording  to  the  present  invention  will  now  be  de- 
scribed  with  reference  to  Figs.  1  through  7. 

The  fluidized  bed  pelletizing  and  drying  ma- 
chine,  as  shown  in  Fig.  1,  comprises  cylindrical 
body  1  ,  a  frustoconical  product  container  2  with  its 

25  diameter  decreased  toward  the  downward  bottom, 
and  a  seat  container  3.  The  body  1  is  fixedly 
supported  at  the  lower  region  of  its  outer  wall  by 
body  pillars  4,  with  a  bag  filter  5  suspended  in  the 
interior  thereof.  The  bag  filter  5  comprises  a  filter 

30  body  5a  in  the  form  of  a  bowl  turned  bottom  down, 
filter  elements  5c  in  the  form  of  bottomed  socks, 
and  a  skirt  portion  5d  with  a  flared  lower  portion. 
The  filter  elements  5c,  as  shown  in  a  plan  view  in 
Fig.  2,  are  disposed  in  concentric  circles  having 

35  diameters  of  Da,  Db  and  Dc  and  mounted  on  the 
filter  body  5a.  The  bag  filter  5  arranged  in  the 
manner  described  above  is  connected  to  a  first 
lifting  device  7  through  a  wire  6  so  that  it  is 
vertically  movable.  On  the  other  hand,  an  annular 

40  seal  tire  8  is  mounted  on  the  inner  surface  of  the 
body  1  at  a  position  corresponding  to  the  skirt 
portion  5d.  The  seal  tire  8  has  an  annular  space 
therein  and  it  is  arranged  that  fluid  or  gas  is  in- 
jected  into  and  discharged  from  said  space  to 

45  inflate  or  contract  the  tire  to  decrease  or  increase 
the  inner  diameter  thereof.  This  seal  tire  8  is  uti- 
lized  such  that  when  powder  particles  are  treated, 
fluid  is  injected  into  said  space  to  decrease  the 
inner  diameter  until  the  tire  closely  contacts  the 

50  skirt  portion  5d.  As  a  result,  during  treatment  of 
powder  particles,  the  air  currents  moving  upward 
from  the  lower  region  of  the  body  flow  into  the  bag 
filter  rather  than  passing  through  a  clearance  be- 
tween  the  body  1  and  the  bag  filter  5.  An  exhaust 

55  duct  10  for  discharging  the  cleaned  air  resulting 
from  removal  of  the  solid  particles  is  connected  to 
the  top  of  the  body  1  . 

A  sintered  metal  net  unit  1  1  is  mounted  at  the 
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bottom  of  the  product  container  2,  and  an  introduc- 
ing  pipe  12  for  introducing  a  gas  for  fluidizing 
purposes  is  connected  to  the  seat  container  3. 
Further,  the  bottom  of  the  seat  container  3  is 
formed  with  a  discharge  port  13  communicating 
with  a  discharge  pipe  15. 

The  arrangement  of  the  washing  apparatus  for 
washing  the  fluidized  bed  pelletizing  and  drying 
machine  arranged  in  the  manner  described  above 
will  now  be  described.  This  washing  apparatus 
comprises  such  nozzle  units  as  upright  and  hori- 
zontal  three-dimensional  rotary  nozzle  units  16  and 
17,  a  rotary  washing  nozzle  unit  18,  and  a  multiple 
two-dimensional  horizontal  rotary  nozzle  unit19,  a 
washing  container  23  having  the  same  outer  princi- 
pal  dimensions  as  those  of  the  product  container  2 
and  interchangeable  with  the  latter,  and  a  bearing 
unit  44  for  removably  supporting  the  product  con- 
tainer  2  or  washing  container  23.  In  addition,  during 
washing,  the  washing  container  23  is  mounted  in 
place  of  the  product  container  2  between  the  body 
1  and  the  seat  container  2. 

The  nozzle  units  16  through  19  will  be  first 
described. 

The  upright  three-dimensional  nozzle  unit  16  is 
connected  to  a  second  lifting  mechanism  (not 
shown),  such  as  a  cylinder,  so  that  it  is  vertically 
movable,  the  nozzle  unit  16  being  mounted  in  the 
upper  region  of  the  body  1.  This  upright  three- 
dimensional  nozzle  unit  16  has  a  spout  nozzle  20 
at  its  front  end  which  performs  three-dimensional 
motion  as  it  performs  planetary  and  rotary  motions, 
and  a  nozzle  rotation  drive  unit  21  at  the  other  end. 
Further,  it  has  a  washing  liquid  supply  port  22  at  a 
predetermined  position  below  the  nozzle  rotation 
drive  unit  21  . 

The  horizontal  three-dimensional  rotary  nozzle 
unit  17  is  mounted  laterally  of  said  body  1  and 
below  the  lifted  position  of  the  bag  filter  5.  This 
horizontal  three-dimensional  rotary  nozzle  unit  17 
has  the  same  arrangement  as  that  of  the  upright 
three-dimensional  rotary  nozzle  unit  16  and  is  mov- 
able  horizontally  between  the  inside  and  outside  of 
the  body  1.  At  its  front  end,  it  has  a  spout  nozzle 
31  which  performs  planetary  and  rotary  motions. 
The  lateral  wall  of  the  body  1  is  formed  with  an 
opening  24  for  receiving  the  horizontal  three-di- 
mensional  rotary  nozzle  unit  17,  and  a  pinch  valve 
25  is  installed  in  said  opening24.  The  pinch  valve 
25  serves  to  close  or  open  the  opening  24  by 
having  a  fluid  injected  thereinto  or  discharged 
therefrom  as  in  the  case  of  the  seal  tire  8  de- 
scribed  above.  When  the  horizontal  three-dimen- 
sional  rotary  nozzle  unit  17  is  moved  into  the  body 
1,  the  fluid  is  discharged  to  open  the  opening  24, 
but  when  it  is  moved  out  of  the  body  1  ,  the  fluid  is 
injected  thereinto  to  close  the  opening  24. 

The  rotary  washing  nozzle  unit  18  is  disposed 

inside  the  seat  container  3.  The  rotary  nozzle  unit 
18  has  spout  nozzles  43  disposed  at  angularly 
equispaced  positions  inside  the  seat  container  3. 
The  spout  nozzles  43  spout  the  washing  liquid  in 

5  all  directions  while  rotating.  The  same  arrangement 
as  this  rotary  nozzle  unit  18  may  be  installed  on 
the  top  of  the  body  1  (though  not  shown). 

The  multiple  two-dimensional  horizontal  rotary 
nozzle  unit  19,  as  shown  in  Fig.  3,  is  disposed  in 

io  the  washing  container  23.  The  multiple  two-dimen- 
sional  rotary  nozzle  unit  19  is  designed  so  that 
while  rotating  a  nozzle  header  27  by  a  geared 
motor  26,  the  washing  liquid  is  spouted  upward 
from  a  plurality  of  spout  nozzles  28  mounted  on 

is  the  nozzle  header  27.  This  arrangement  will  now 
be  described  with  reference  to  Fig.  4. 

The  output  shaft  (not  shown)  of  the  geared 
motor  26  disposed  outside  the  washing  container 
23  is  connected  to  a  driving  shaft  29  through  a 

20  coupling  (not  shown).  The  driving  shaft  29  extends 
through  a  lance  housing  30  and  then  through  a 
flanged  lance  32  in  the  form  of  a  pipe  connected  to 
said  lance  housing  30.  The  flanged  lance  32  is 
internally  formed  with  a  water  feed  channel  33 

25  which  communicates  with  a  liquid  feed  port  34 
formed  in  the  lance  housing  30.  A  shaft-equipped 
housing  36  having  an  upwardly  extending  shaft 
portion  35  is  attached  to  the  flange  of  the  flanged 
lance  32.  The  axis  of  the  shaft  portion  35  is  in  line 

30  with  the  assembly  of  the  filter  elements  disposed  in 
concentric  circles.  The  shaft  portion  35  is  internally 
formed  with  a  water  feed  channel  33.  The  shaft 
portion  35  rotatably  receives  a  nozzle  housing  39 
having  a  bevel  gear  38  formed  on  the  lower  end 

35  thereof.  The  bevel  gear  38  meshes  with  a  bevel 
gear  40  mounted  on  the  front  end  of  the  drive  shaft 
29.  On  the  other  hand,  the  nozzle  housing  39  has  a 
plurality  of  hollow  nozzle  headers  27  horizontally 
attached  thereto,  and  channels  41  in  the  nozzle 

40  headers  27  communicate  with  the  water  feed  chan- 
nel  37  in  the  shaft  portion  35.  The  spout  nozzles  28 
are  attached  to  the  nozzle  headers  such  that  the 
radii  of  rotation  of  the  spout  nozzles  are  equal  to 
the  radii  Da/2,  Db/2,  Dc/2  of  concentric  circles. 

45  With  such  arrangement,  the  washing  liquid  fed 
from  the  fluid  feed  port  34  flows  through  the  feed 
channels  33  and  37  into  the  nozzle  headers  27 
rotating  in  a  horizontal  plane  and  is  spouted  up- 
ward  from  the  spout  nozzles  28. 

50  In  addition,  the  supply  of  washing  liquid  to  the 
nozzle  units  16  through  19  is  automatically  con- 
trolled  by  a  suitable  control  device. 

As  described  above,  in  the  washing  apparatus 
according  to  the  present  invention,  the  upright 

55  three-dimensional  rotary  nozzle  unit  16  capable  of 
planetary  and  rotary  motions  is  mounted  on  the  top 
of  the  body  1.  Therefore,  washing  liquid  can  be 
spouted  at  random  in  three-dimensional  directions. 

5 
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Therefore,  the  inner  surface  of  the  body  1  and  the 
outer  surface  of  the  bag  filter  5  can  be  uniformly 
and  reliably  washed.  On  the  other  hand,  since  the 
horizontal  three-dimensional  rotary  nozzle  unit  17 
also  has  a  spout  nozzle  31  of  the  same  arrange- 
ment  at  the  front  end,  the  washing  liquid  is  spouted 
at  random  in  three-dimensional  directions.  There- 
fore,  the  inner  surface  of  the  bag  filter  and  the 
lower  region  of  the  inner  surface  of  the  body  1  can 
be  uniformly  and  reliably  washed.  Further,  since 
the  washing  container  23  having  the  multiple  two- 
dimensional  horizontal  rotary  nozzle  unit  19  is 
mounted  between  the  body  1  and  the  seat  con- 
tainer  3,  the  inner  surfaces  of  the  filter  elements  5c 
in  the  form  of  bottomed  socks,  which  have  here- 
tofore  been  difficult  to  wash,  can  be  reliably 
washed.  That  is,  in  the  multiple  two-dimensional 
horizontal  rotary  nozzle  unit  19,  since  the  spout 
nozzles  28  are  disposed  with  radii  of  rotation  equal 
to  the  radii  of  the  concentric  circles  in  which  the 
filter  elements  5c  are  disposed,  the  washing  liquid 
reliably  reaches  the  innermost  regions  of  the  filter 
elements  5c. 

The  arrangement  of  the  bearing  unit  44  will 
now  be  described  with  reference  to  Fig.  5.  The 
bearing  unit  44  comprises  upper  and  lower  brack- 
ets  45  and  46  fixed  on  the  body  pillar  4,  a  shaft  set 
47  inserted  in  said  upper  and  lower  brackets  45 
and  46,  and  an  arm  48  interconnecting  the  shaft 
set  47  and  the  product  container  2.  The  arm  48 
and  shaft  set  47  are  connected  by  upper  and  lower 
bushes  49  and  50  fixed  to  the  arm  48  and  rotatably 
fitted  on  the  shaft  set  47,  allowing  the  product 
container  to  swing  around  the  shaft  set  47.  The 
lower  bracket  46  is  installed  at  a  position  such  that 
when  it  is  closely  contacted  with  the  lower  bush  50, 
the  clearance  Ca  between  the  body  1  and  the 
product  container  2  is  equal  to  the  clearance  Cb 
between  the  product  container  2  and  the  seat  con- 
tainer  3.  On  the  other  hand,  the  upper  bracket  45  is 
installed  at  a  position  such  that  when  the  lower 
bracket  46  is  closely  contacted  with  the  lower  bush 
50,  the  clearance  C  between  the  lower  end  surface 
of  the  upper  bracket  45  and  the  upper  end  surface 
of  the  upper  bush  49  is  greater  than  said  clearance 
Ca.  With  such  arrangement,  the  product  container 
2  is  allowed  to  move  vertically  through  the  distance 
equal  to  the  clearance  Ca.  Further,  the  washing 
container  23  of  the  same  arrangement  as  that  of 
the  product  container  2  is  mounted  on  the  shaft  set 
47.  At  this  time,  the  washing  container  23  is  moun- 
ted  thereon  in  the  same  plane  as  that  of  the  prod- 
uct  container  2  while  maintaining  the  same  radius 
of  rotation  as  that  of  the  product  container.  With 
such  arrangement,  the  product  container  2  and  the 
washing  container  23  integrally  perform  swing 
movement  around  the  axis  of  the  shaft  set  47.  That 
is,  either  the  product  container  2  or  the  washing 

container  23  is  selectively  mounted  between  the 
body  1  and  the  seat  container  3.  In  addition,  the 
values  of  the  clearances  C,  Ca  and  Cb  shown  in 
Fig.  5  are  maintained  unchanged  whether  the  prod- 

5  uct  container  2  or  the  washing  container  23  is 
selectively  mounted. 

On  the  other  hand,  a  cylindrical  slide  guide  51 
is  fitted  on  the  inner  surface  of  the  seat  container 
3.  This  slide  guide  51  has  a  push-up  ring  52 

io  mounted  on  the  outer  surface  thereof,  said  push-up 
ring  52  being  connected  to  cylinders  53  attached  to 
a  stationary  member  (not  shown)  outside  the  seat 
container.  In  addition,  the  numeral  59  denotes  an 
annular  seal  packing  for  hermetically  holding  the 

is  slide  guide  51  . 
Annular  packings  54  and  55  are  installed  on 

the  lower  end  of  the  body  1  and  the  upper  end  of 
the  seat  container  3.  Annular  packing  glands  56 
and  57  are  mounted  on  the  upper  and  lower  ends 

20  of  the  product  container  2  and  washing  container 
23. 

In  the  above  arrangement,  the  operation  for 
change  from  the  product  container  2  to  the  wash- 
ing  container  23  is  effected  in  the  following  proce- 

25  dure:  First,  with  the  body  1,  product  container  2, 
seat  container  3  held  in  close  contact  with  each 
other,  the  control  device  (not  shown)  retracts  the 
cylinders  53.  Thereupon,  the  slide  guide  51  moves 
downward  and  so  does  the  product  container  2.  In 

30  this  state,  the  shaft  set  47  is  rotated  to  discharge 
the  product  container  outside  and  position  the  body 
1  between  the  body  1  and  the  seat  container  2. 
When  the  control  device  (not  shown)  extends  the 
cylinder  53,  the  slide  guide  51  and  washing  con- 

35  tainer  23  move  upward.  In  due  course,  the  upper 
end  of  the  washing  container  23  abuts  against  the 
lower  end  of  the  body  1,  with  the  result  that  the 
body  1  ,  washing  container  23,  and  seat  container  3 
closely  contact  each  other.  In  addition,  the  opera- 

40  tion  for  change  from  the  washing  container  to  the 
product  container  2  is  performed  in  the  same  man- 
ner. 

Thus,  according  to  the  arrangement  and  proce- 
dure  described  above,  the  operation  for  change 

45  between  the  product  container  2  and  the  washing 
container  23  can  be  easily  and  reliably  performed 
simply  by  rotating  the  shaft  set  47. 

The  washing  operation  using  the  washing  ap- 
paratus  for  the  fluidized  bed  pelletizing  and  drying 

50  machine  is  performed  in  the  procedure  shown  in 
Fig.  6.  This  procedure  is  described  below. 

(1)  During  treatment  of  powder  particles,  the  bag 
filter  5  is  in  its  lifted  position  in  the  upper  region 
of  the  body  1  .  Upon  completion  of  treatment  of 

55  powder  particles,  the  fluid  injected  into  the  seal 
tire  8  is  discharged  outside,  leaving  the  bag 
filter  5  undamped. 
(2)  The  upright  three-dimensional  rotary  nozzle 

6 
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unit  16  is  fixed  in  its  lifted  position  and  the 
horizontal  three-dimensional  rotary  nozzle  unit 
17  is  extended  through  the  opening  24  into  the 
body  1  (see  Fig.  1). 
(3)  High  temperature  high  pressure  washing  liq-  5 
uid  is  spouted  from  the  spout  nozzles  20,  28 
and  43  of  the  upright  three-dimensional  rotary 
nozzle  unit  16,  horizontal  three-dimensional  ro- 
tary  nozzle  unit  17,  and  the  rotary  washing  noz- 
zle  unit  18.  At  this  time,  the  upright  three-dimen-  10 
sional  rotary  nozzle  unit  16  washes  the  upper 
region  of  the  inner  surface  of  the  body  and  the 
outer  surface  of  the  bag  filter  5.  The  horizontal 
three-dimensional  rotary  nozzle  unit  17  washes 
the  inner  surface  of  the  bag  filter  5,  the  lower  is 
surface  of  the  seal  tire  8,  the  lower  region  of  the 
inner  surface  of  the  body  1  ,  the  inner  surface  of 
the  product  container  2  and  the  upper  surface  of 
the  sintered  metal  net  unit  1  1  .  Further,  the  rotary 
washing  nozzle  unit  18  washes  the  inner  surface  20 
of  the  seat  container  3  and  the  lower  surface  of 
the  sintered  metal  net  unit  1  1  . 
(4)  Upon  completion  of  predetermined  time  of 
washing  operation,  the  horizontal  three-dimen- 
sional  rotary  nozzle  unit  17  is  retracted  to  the  25 
outside  of  the  body  1,  whereupon  the  pinch 
valve  25  closes  the  opening  24.  Further,  the 
operator  removes  the  product  container  2  and 
attaches  the  washing  container  23.  Further,  the 
bag  filter  5  moves  downward  until  it  reaches  a  30 
predetermined  position,  and  then  the  upright 
three-dimensional  rotary  nozzle  unit  16  moves 
downward  (see  Fig.  3). 
(5)  In  this  state,  washing  liquid  is  spouted  from 
the  spout  nozzles  20,  28  and  43  of  the  upright  35 
three-dimensional  rotary  nozzle  unit  16,  multiple 
two-dimensional  horizontal  nozzle  unit  19  and 
rotary  washing  nozzle  unit  18,  so  as  to  perform 
washing  operation.  At  this  time,  the  upright 
three-dimensional  rotary  nozzle  unit  16  washes  40 
the  upper  surface  and  inner  lateral  surface  of 
the  seal  tire  8,  the  outer  surface  of  the  bag  filter 
5,  and  the  upper  region  of  the  inner  surface  of 
the  body  1.  The  multiple  two-dimensional  hori- 
zontal  rotary  nozzle  unit  19  washes  particularly  45 
the  inner  surface  of  the  bag  filter  5.  The  rotary 
washing  nozzle  unit  18  washes  the  inner  surface 
of  the  seat  container  3,  the  lower  surface  of  the 
sintered  metal  net  unit  1  1  and  the  multiple  two- 
dimensional  horizontal  rotary  nozzle  unit  19.  so 
(6)  Upon  completion  of  predetermined  time  of 
washing  operation,  the  washing  container  23  is 
removed  and  the  product  container  2  is  at- 
tached.  The  upright  three-dimensional  rotary 
nozzle  unit  16  and  the  bag  filter  5  move  upward,  55 
returning  to  the  state  shown  in  Fig.  1. 
(7)  The  horizontal  three-dimensional  rotary  noz- 
zle  unit  17  moves  to  the  advance  position  in  the 

body  1,  and  washing  is  effected,  as  in  the  same 
manner  as  in  the  step  (3),  by  the  upright  three- 
dimensional  rotary  nozzle  unit  16,  horizontal 
three-dimensional  rotary  nozzle  unit  17  and  ro- 
tary  three-dimensional  washing  nozzle  unit  18. 
(8)  Upon  completion  of  predetermined  time  of 
washing  operation,  the  horizontal  three-dimen- 
sional  nozzle  unit  17  is  retracted  to  the  outside 
of  the  body  1  to  close  the  opening  24. 
(9)  Fluid  is  injected  into  the  seal  tire  8  to  de- 
crease  the  inner  diameter  to  clamp  the  bag  filter 
5.  Further,  hot  air  is  blown  through  the  introduc- 
ing  pipe  12  into  the  body  1  to  dry  the  interior  of 
the  latter.  In  addition,  the  washing  liquid  used  is 
discharged  through  the  discharge  pipe  15. 
As  has  so  far  been  described,  according  to  the 

present  invention,  the  bag  filter  5  and  the  body  1 
can  be  simultaneously  washed  without  removing 
the  bag  filter  from  the  body  1  .  Further,  because  of 
the  provision  of  the  upright  and  horizontal  three- 
dimensional  rotary  nozzle  units  16  and  17  which 
spout  washing  liquid  at  random  in  three-dimen- 
sional  directions,  the  washing  of  the  areas  de- 
scribed  above  can  be  uniformly  effected.  Because 
of  the  provision  of  the  multiple  two-dimensional 
horizontal  rotary  nozzle  unit  19,  the  inner  surfaces 
of  the  filter  elements  5c  in  the  form  of  bottomed 
socks  which  have  heretofore  been  difficult  to  wash 
can  be  reliably  washed,  Further,  by  performing  the 
washing  operation  in  the  steps  (1)  through  (9)  de- 
scribed  above,  the  inner  surfaces  of  the  body  and 
product  container  2  and  the  inner  and  outer  surface 
of  the  bag  filter  5  can  be  uniformly  and  reliably 
washed.  Furthermore,  such  components  of  the 
fluidized  bed  pelletizing  and  drying  machine  as  the 
inner  surface  of  the  seat  container  3,  seal  tire  8, 
sintered  metal  net  unit  1  1  and  multiple  two-dimen- 
sional  horizontal  rotary  unit  19  can  also  be  washed. 
Therefore,  according  to  the  present  invention,  ev- 
ery  parts  of  the  fluidized  bed  pelletizing  and  drying 
machine  can  be  uniformly  and  reliably  washed. 

Claims 

1.  A  washing  apparatus  for  a  fluidized  bed  pel- 
letizing  and  drying  machine  which  includes  a 
cylindrical  body  in  which  is  housed  a  vertically 
movable  bag  filter  comprising  filter  elements  in 
the  form  of  bottomed  socks  disposed  in  con- 
centric  circles,  a  seat  container  disposed  in  the 
lower  region  of  said  body,  and  a  product  con- 
tainer  removably  installed  between  said  body 
and  said  seat  container, 

said  washing  apparatus  being  character- 
ized  in  that  the  washing  apparatus  comprises 
an  upright  three-dimensional  rotary  nozzle  unit 
capable  of  vertically  moving  in  a  space  above 
said  bag  filter,  a  horizontal  three-dimensional 
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rotary  nozzle  unit  capable  of  horizontally  ad- 
vancing  and  retracting  between  a  position  in 
the  body  below  the  uppermost  position  of  the 
bag  filter  and  a  position  outside  the  body,  and 
a  washing  container  in  which  is  disposed  a  5 
multiple  two-dimensional  horizontal  rotary  noz- 
zle  unit  adapted  to  spout  washing  liquid  from 
below  toward  the  inner  surface  of  the  bag  filter, 

wherein  said  washing  container  can  be  at- 
tached  and  detached  between  said  body  and  10 
said  seat  container,  and  said  washing  container 
and  said  product  container  are  selectively 
mounted  between  said  body  and  said  seat 
container  such  that  during  washing  the  wash- 
ing  container  is  selected  and  during  treatment  is 
of  powder  particles  the  product  container  is 
selected. 

2.  A  washing  apparatus  for  a  fluidized  bed  pel- 
letizing  and  drying  machine  as  set  forth  in  20 
Claim  1  ,  characterized  in  that  the  multiple  two- 
dimensional  horizontal  rotary  nozzle  unit  com- 
prises  a  nozzle  header  rotatable  in  a  horizontal 
plane  and  a  plurality  of  spout  nozzles  mounted 
on  said  nozzle  header  and  in  that  the  center  of  25 
rotation  of  said  nozzle  header  coincides  with 
the  center  of  the  concentric  circles  defined  by 
the  filter  elements  of  the  bag  filter,  and  the 
radii  of  rotation  of  the  spout  nozzles  are  deter- 
mined  to  correspond  to  the  radii  of  the  concen-  30 
trie  circles. 

3.  A  washing  apparatus  for  a  fluidized  bed  pel- 
letizing  and  drying  machine  as  set  forth  in 
Claim  1  or  2,  characterized  in  that  when  the  35 
bag  filter  is  set  at  its  upper  position,  the  wash- 
ing  liquid  is  spouted  from  the  upright  and 
horizontal  three-dimensional  rotary  nozzle  units 
to  effect  washing  and  upon  completion  of 
washing,  the  washing  container  is  mounted  in  40 
place  of  the  product  container  between  the 
body  and  the  seat  container;  subsequently  to 
the  movement  of  the  horizontal  three-dimen- 
sional  rotary  nozzle  unit  to  the  outside  of  the 
body,  the  bag  filter  and  the  upright  three-  45 
dimensional  rotary  nozzle  unit  are  lowered; 
when  the  bag  filter  reaches  its  lower  position, 
the  washing  liquid  is  spouted  from  the  upright 
three  dimensional  rotary  nozzle  unit  and  mul- 
tiple  two-dimensional  horizontal  rotary  nozzle  so 
unit  to  effect  washing  and  upon  completion  of 
washing,  the  product  container  is  mounted 
again  in  place  of  the  washing  container  be- 
tween  the  body  and  the  seat  container,  and  in 
that  after  the  upright  three-dimensional  rotary  55 
nozzle  unit  and  bag  filter  are  returned  to  their 
upper  positions,  hot  air  drying  operation  is 
performed. 
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