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@)  Rotary  atomizer  disk  with  replaceable  nozzle  inserts  and  method  for  replacing  inserts. 

(57)  The  rotary  atomizer  disk  (10)  has  an  upper 
part  (12)  and  a  lower  part  (14)  connectable  to 
the  upper  part  using  a  plurality  of  screws  (20). 
The  disk  comprises  a  number  of  atomizer 
nozzle  insert  receiving  holes  (17)  for  receiving  a 
corresponding  number  of  nozzle  inserts  (16) 
from  outside  the  disk,  and  a  number  of  screw 
receiving  bores  (15)  passing  at  least  partially 
through  each  of  the  insert  receiving  holes  for 
receiving  the  screws  connecting  the  lower  part 
to  the  upper  part.  In  this  way,  by  removing  any 
one  of  the  screws,  a  corresponding  one  of  the 
nozzle  inserts  can  be  removed  from  the  disk 
without  disassembling  it.  The  inserts  may  be 
symmetrical  and  be  turned  or  reversed  to  be 
reused.  The  invention  avoids  the  need  to  reba- 
lance  the  disk  after  disassembling  for  nozzle 
replacement  purposes. 
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FIELD  OF  THE  INVENTION 

The  present  invention  relates  to  a  rotary  atomizer 
disk  having  replaceable  inserts.  The  invention  relates 
further  to  an  atomizer  disk  and  a  method  in  which  the 
inserts  are  replaced  without  disassembling  the  disk. 
The  invention  also  relates  to  the  replaceable  inserts 
for  use  with  the  atomizer  disk. 

BACKGROUND  OF  THE  INVENTION 

Rotary  atomizer  disks  are  used  in  commercial 
spray  drying  or  congealing  units.  The  disks  are  pro- 
vided  with  a  large  number  of  nozzle  inserts  through 
which  the  liquid  to  be  dried  or  congealed  is  atomized 
or  sprayed.  The  disk  is  rotated  at  a  very  high  speed, 
normally  between  10,000  to  20,000  rpm.  The  fluid 
flow  through  the  nozzle  inserts  wears  down  the  trail- 
ing  edge  of  the  orifice  of  the  inserts,  and  therefore  the 
inserts  must  be  replaced  in  order  to  avoid  improper 
fluid  flow  and  distribution. 

The  conventional  way  to  replace  nozzle  inserts 
has  been  to  disassemble  the  entire  disk  unit,  which  is 
usually  formed  of  two  parts,  namely  upper  and  lower. 
The  inserts  are  conventionally  seated  against  an  in- 
side  edge  of  insert  receiving  holes,  and  can  be  push- 
ed  in  and  removed. 

The  conventional  way  is  time  consuming  and  can 
even  lead  to  serious  problems  if  the  reassembled  disk 
is  improperly  reassembled  such  that  an  imbalance 
occurs. 

SUMMARY  OF  THE  INVENTION 

Accordingly,  it  is  an  object  of  the  present  inven- 
tion  to  provide  an  atomizer  disk  with  replaceable  noz- 
zle  inserts  which  can  be  replaced  without  disassem- 
bling  the  atomizer  disk.  It  is  another  object  of  the 
present  invention  to  provide  disk  inserts  which  can  be 
reused,  and  can  be  individually  replaced. 

According  to  the  invention,  there  is  provided  a  ro- 
tary  atomizer  disk  having  an  upper  part  and  a  lower 
part  connectable  to  the  upper  part  using  a  plurality  of 
screws,  comprising  a  number  of  atomizer  nozzle  in- 
sert  receiving  means  for  receiving  a  corresponding 
number  of  nozzle  inserts  from  outside  the  disk,  and  a 
number  of  screw  receiving  bores  passing  at  least  par- 
tially  through  each  insert  receiving  means  for  receiv- 
ing  the  screws  connecting  the  lower  part  to  the  upper 
part.  In  this  way,  by  removing  any  one  of  the  screws, 
a  corresponding  one  of  the  nozzle  inserts  can  be  re- 
moved  from  the  disk  without  disassembling  the  disk. 

The  invention  also  provides  an  atomizerdisk  noz- 
zle  insert  for  use  with  a  rotary  atomizer  disk  having 
an  upper  part  and  a  lower  part  connectable  to  the  up- 
per  part  using  a  plurality  of  screws,  the  disk  compris- 
ing  a  number  of  atomizer  nozzle  insert  receiving 
means  each  receiving  nozzle  inserts  from  outside  the 

disk,  and  a  number  of  screw  receiving  bores  passing 
at  least  partially  through  each  insert  receiving  means 
for  receiving  the  screws  connecting  the  lower  part  to 
the  upper  part,  comprising  a  fluid  conducting  bore 

5  passing  through  the  insert  for  conducting  fluid  to  be 
atomized  from  within  the  disk  to  outside  the  disk,  and 
a  screw  receiving  notch  for  at  least  partially  receiving 
one  of  the  screws.  Accordingly,  by  removing  any  one 
of  the  screws,  a  corresponding  one  of  the  nozzle  in- 

10  serts  can  be  removed  from  the  disk  without  disas- 
sembling  the  disk. 

The  invention  further  provides  a  method  for  re- 
placing  a  used  disk  insert  of  a  rotary  atomizer  disk 
having  an  upper  part  and  a  lower  part  connectable  to 

15  the  upper  part  using  a  plurality  of  screws,  the  disk 
comprising  a  number  of  atomizer  nozzle  insert  receiv- 
ing  means  each  receiving  nozzle  inserts  from  outside 
the  disk,  and  a  number  of  screw  receiving  bores  pass- 
ing  at  least  partially  through  each  insert  receiving 

20  means  for  receiving  the  screws  connecting  the  lower 
part  to  the  upper  part,  the  insert  comprising  a  fluid 
conducting  bore  passing  through  the  insert  for  con- 
ducting  fluid  to  be  atomized  from  within  the  disk  to 
outside  the  disk,  and  a  screw  receiving  notch  for  at 

25  least  partially  receiving  one  of  the  screws.  The  meth- 
od  comprises  the  steps  of  inserting  an  insert  pulling 
tool  through  the  fluid  conducting  bore  of  the  used  disk 
insert,  unscrewing  one  of  the  screws  corresponding 
to  the  used  disk  insert,  engaging  the  tool  against  an 

30  innerface  of  the  used  insert,  pulling  out  the  used  disk 
insert  from  the  corresponding  insert  receiving 
means,  and  inserting  an  unused  disk  insert  into  the 
corresponding  insert  receiving  means. 

Preferably,  the  receiving  means  are  cylindrically 
35  shaped  for  receiving  cylindrically  shaped  nozzle  in- 

serts,  the  screw  bores  passing  through  one  side  of 
the  receiving  means  such  that  the  screws  may  be  in- 
serted  into  notches  in  a  side  of  the  inserts. 

40  BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

The  invention  will  be  better  understood  by  way  of 
the  following  detailed  description  of  a  preferred  em- 
bodiment  of  the  invention  with  reference  to  the  ap- 

45  pended  drawing  in  which: 
Fig.  1  is  a  plan  view  of  the  disk  according  to  the 
preferred  embodiment; 
Fig.  2  is  a  partial  sectional  view  of  the  disk  of  Fig. 
1  taken  tangentially  through  one  of  the  inserts; 

so  and 
Fig.  3  is  sectional  view  of  the  disk  of  Fig.  1  taken 
about  a  plane  passing  though  the  disk  axis. 

DETAILED  DESCRIPTION  OF  THE  PREFERRED 
55  EMBODIMENT 

In  Figure  1  there  is  shown  a  rotary  atomizer  disk 
(1  0)  provided  with  24  metal  screws  for  fastening  plate 

2 



3 EP  0  590  985  A2 4 

(12)  to  lower  part  and  hub  (14),  as  shown  in  Fig.  3. 
Screws  (20)  are  fit  into  threaded  bores  (15)  which 
pass  through  nozzle  insert  receiving  holes  (17)  into 
which  the  nozzle  inserts  (16)  are  as  shown  in  Figures 
1  and  2.  About  one  quarter  of  the  diameter  of  screw 
(20)  penetrates  into  one  of  the  side  notches  (18)  of  in- 
sert  (16). 

As  shown  in  Fig.  1,  insert  (16)  can  be  removed 
from  its  receiving  hole  (17)  by  inserting  a  tool  (22) 
through  the  nozzle  opening  of  insert  (16).  A  spring 
loaded  ball  bearing  (24)  pops  up  on  the  inside  of  disk 
(10)  and  will  bear  against  an  inside  face  of  insert  (16) 
for  creating  a  pulling  force  on  insert  (16).  Screw  (20) 
is  then  removed  from  screw  bore  (1  5)  which  frees  the 
insert  (16)  to  be  removed  from  hole  (17).  Using  tool 
(22),  the  insert  (16)  is  pulled  out  of  hole  (17)  for  re- 
placement. 

Replacement  can  involve  flipping  or  rotating  in- 
sert  (16)  such  that  the  used  edge  of  the  fluid  passa- 
geway  orifice  passing  through  insert  (16)  is  replaced 
by  an  edge  of  the  tubular  passageway  which  is  un- 
used.  Inserts  (16)  are  made  of  a  ceramic  material  and 
due  to  the  high  fluid  velocities  and  forces  bearing 
against  the  downstream  side  on  the  outside  orifice  tip 
of  the  fluid  conducting  bore  passing  through  the  in- 
serts  (16),  a  wearing  down  of  the  insert  material  oc- 
curs  at  that  downstream  side.  Such  wearing  down  can 
affect  the  atomization  properties  of  the  nozzle  inserts 
(16),  and  by  rotating  or  flipping  the  inserts  (16)  to 
place  an  unused  edge  in  place  of  the  used  edge,  qual- 
ity  atomization  is  ensured.  It  is  of  course  possible  to 
use  each  nozzle  insert  (16)  four  times  before  requiring 
disposal  of  the  nozzle  insert  (16). 

If  the  nozzle  inserts  (16)  are  designed  to  be  of  a 
nonsymmetrical  shape,  it  would  not  be  possible  to  ro- 
tate  or  flip  them  to  provide  an  unused  edge  at  the 
downstream  side  of  the  fluid  conducting  bore,  and 
therefore  simple  replacement  of  the  inserts  (16) 
would  be  necessary.  It  is  also  noted  that  it  is  possible 
to  place  the  heads  of  screws  (20)  on  the  underside  of 
disk  (10)  such  that  without  even  removing  disk  (10) 
from  its  drive  shaft,  it  is  possible  to  replace  or  renew 
a  worn  disk  insert  (16). 

Claims 

1.  A  rotary  atomizer  disk  having  an  upper  part  and 
a  lower  part  connectable  to  said  upper  part  using 
a  plurality  of  screws,  said  disk  comprising: 

a  number  of  atomizer  nozzle  insert  receiv- 
ing  means  for  receiving  a  corresponding  number 
of  nozzle  inserts  from  outside  said  disk;  and 

a  number  of  screw  receiving  bores  passing 
at  least  partially  through  each  said  insert  receiv- 
ing  means  for  receiving  said  screws  connecting 
said  lower  part  to  said  upper  part,  whereby  by  re- 
moving  any  one  of  said  screws,  a  corresponding 

one  of  said  nozzle  inserts  can  be  removed  from 
said  disk  without  disassembling  said  disk. 

2.  The  atomizer  disk  as  claimed  in  claim  1  ,  wherein 
5  said  receiving  means  are  cylindrically  shaped  for 

receiving  cylindrically  shaped  nozzle  inserts,  said 
bores  passing  through  one  side  of  said  receiving 
means  such  that  said  screws  may  be  inserted 
into  notches  in  a  side  of  said  inserts. 

10 
3.  An  atomizer  disk  nozzle  insert  for  use  with  a  ro- 

tary  atomizer  disk  having  an  upper  part  and  a 
lower  part  connectable  to  said  upper  part  using  a 
plurality  of  screws,  said  disk  comprising  a  number 

15  of  atomizer  nozzle  insert  receiving  means  each 
receiving  nozzle  inserts  from  outside  said  disk, 
and  a  number  of  screw  receiving  bores  passing  at 
least  partially  through  each  said  insert  receiving 
means  for  receiving  said  screws  connecting  said 

20  lower  part  to  said  upper  part,  said  insert  compris- 
ing: 

a  fluid  conducting  bore  passing  through 
said  insert  for  conducting  fluid  to  be  atomized 
from  within  said  disk  to  outside  said  disk;  and 

25  a  screw  receiving  notch  for  at  least  partial- 
ly  receiving  one  of  said  screws,  whereby  by  re- 
moving  any  one  of  said  screws,  a  corresponding 
one  of  said  nozzle  inserts  can  be  removed  from 
said  disk  without  disassembling  said  disk. 

30 
4.  Insert  as  claimed  in  claim  3,  wherein  said  insert 

is  cylindrically  shaped,  whereby  said  insert  may 
be  removed,  flipped  and  used  once  again. 

35  5.  Insert  as  claimed  in  claim  4,  further  comprising 
another  screw  receiving  notch  opposite  said  one 
screw  receiving  notch,  whereby  said  insert  may 
be  rotated  and  used  once  again. 

40  6.  Insert  as  claimed  in  claim  3,  wherein  said  insert 
is  made  of  ceramic  material. 

7.  Insert  as  claimed  in  claim  4,  wherein  said  insert 
is  made  of  ceramic  material. 

45 
8.  Insert  as  claimed  in  claim  5,  wherein  said  insert 

is  made  of  ceramic  material. 

9.  A  method  for  replacing  a  used  disk  insert  of  a  ro- 
50  tary  atomizer  disk  having  an  upper  part  and  a 

lower  part  connectable  to  said  upper  part  using  a 
plurality  of  screws,  said  disk  comprising  a  number 
of  atomizer  nozzle  insert  receiving  means  each 
receiving  nozzle  inserts  from  outside  said  disk, 

55  and  a  number  of  screw  receiving  bores  passing  at 
least  partially  through  each  said  insert  receiving 
means  for  receiving  said  screws  connecting  said 
lower  part  to  said  upper  part,  said  insert  compris- 
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ing  a  fluid  conducting  bore  passing  through  said 
insert  for  conducting  fluid  to  be  atomized  from 
within  said  disk  to  outside  said  disk,  and  a  screw 
receiving  notch  for  at  least  partially  receiving  one 
of  said  screws,  the  method  comprising  the  steps 
of: 

inserting  an  insert  pulling  tool  through  said 
fluid  conducting  bore  of  said  used  disk  insert; 

unscrewing  one  of  said  screws  corre- 
sponding  to  said  used  disk  insert; 

engaging  said  tool  against  an  inner  face  of 
said  used  insert; 

pulling  out  said  used  disk  insert  from  said 
corresponding  insert  receiving  means;  and 

inserting  an  unused  disk  insert  into  said 
corresponding  insert  receiving  means. 

10.  Method  as  claimed  in  claim  9,  wherein  said  noz- 
zle  inserts  and  said  fluid  conducting  bores  are 
cylindrically  shaped,  and  said  unused  disk  insert 
is  said  used  insert  repositioned  such  that  an  un- 
used  edge  of  said  fluid  conducting  bore  replaces 
a  used  edge  of  said  fluid  conducting  bore. 
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