
Office  europeen  des  brevets  (fi)  Publication  number  :  0  6 5 6   4 3 3   A 1  

@  EUROPEAN  PATENT  A P P L I C A T I O N  

@  Application  number:  94308966.4  @  Int.  CI.6:  D01D  4/02,  D01D  5 / 2 5 3  

(22)  Date  of  filing  :  02.12.94 

(30)  Priority  :  02.12.93  JP  338869/93  (72)  Inventor  :  Murakami,  Keiichi 
19-5-602,  Natsumidai  4-chome 

/-N  ..  ,  . . . .   Funabashi-shi,  Chiba,  273  (JP) @  Date  of  publication  of  application  :  inventor  ■  Anakama  Nobuvoshi  c/o 07.06.95  Bulletin  95/23  ™ t °   '  A"aKama;  NODuy°sni>  c/° 
Yokohama  Plant  of 
the  Japan  Steel  Works.  Ltd., 

(84)  Designated  Contracting  States  :  2-1,  Fukuura  2-chome 
CH  DE  FR  GB  IT  LI  Kanazawa-ku,  Yokohama-shi,  Kanagawa,  236 

(JP) 
@  Applicant  :  FILTRATION  SYSTEMS  INC. 

10-8-616,  Nishigotanda  2-chome,  @  Representative  :  Coleiro,  Raymond  et  al 
Shinagawa-ku  MEWBURN  ELLIS 
Tokyo,  141  (JP)  York  House 

23  Kingsway 
@  Applicant  :  THE  JAPAN  STEEL  WORKS,  LTD.  London  WC2B  6HP  (GB) 

1-2,  Yurakucho-1-chome,  Chiyoda-ku 
Tokyo  100  (JP) 

(S)  Nozzle  plate  for  spinning. 

(57)  A  nozzle  plate  for  spinning  has  a  plurality  of 
spinning  holes  (4),  each  spinning  hole  (4)  com- 
prising  a  fluid-introducing  portion  (8)  and  a 
fluid-discharging  portion  (10)  having  a  small 
inner  diameter  from  which  molten  fluid  sent 
from  the  fluid-introducing  portion  (8)  is  dis- 
charged.  At  least  a  part  of  the  inner  surface  of 
each  spinning  hole  (4),  which  is  connected  to 
an  entrance  (10a)  of  the  fluid-discharging  por- 
tion  (10),  is  formed  as  a  three-dimensional 
smoothly  curved  surface  (9)  so  that  a  form  line 
of  the  entrance  (10a)  of  the  fluid-discharging 
portion  (10)  substantially  does  not  appear.  A 
portion  causing  residence  of  the  molten  fluid 
can  be  removed,  thereby  achieving  an  ext- 
remely  smooth  flow,  and  the  pressure  loss  can 
be  considerably  suppressed. 

<  
CO 
CO 
"<t 
CO 
10 
CO 
o  
Q_ 
LU 

F I G .   3  
3 

Jouve,  18,  rue  Saint-Denis,  75001  PARIS 



1 EP  0  656  433  A1 2 

The  present  invention  relates  to  a  nozzle  plate  for 
spinning,  and  more  specifically  to  a  nozzle  plate  for 
spinning  which  can  prevent  residence  of  fluid  in  the 
nozzle  plate  and  reduce  pressure  loss  due  to  the  the 
nozzle  plate. 

Usually,  a  nozzle  plate  for  spinning  is  manufac- 
tured  by  providing  a  number  of  spinning  holes  formed 
as  a  predetermined  shape  to  a  disc  member  made  of 
a  steel,  particularly,  a  stainless  steel.  In  a  case  where 
the  cross  section  of  a  spun  yarn  is  formed  as  a  circular 
cross  section,  the  spinning  hole  is  formed,  for  exam- 
ple,  as  shown  in  FIGS.  17  and  18.  In  a  case  where  it 
is  formed  as  a  modified  cross  section  (cross  section 
other  than  a  circular  cross  section,  for  example,  Y- 
shape,  star-shape,  cross-shape  and  triangular-shape 
sections),  the  spinning  hole  is  formed,  for  example,  as 
shown  in  FIGS.  19  and  20. 

FIG.  17  or  19  shows  a  part  of  the  vertical  section 
of  a  disc  member  101  or  111  constituting  a  nozzle 
plate  for  spinning,  and  a  predetermined  number  of 
spinning  holes  102  or  112  are  formed  in  the  disc  mem- 
ber  101  or  111.  The  arrows  indicate  the  flow  direction 
of  a  molten  fluid,  for  example,  a  molten  synthetic  res- 
in.  Each  of  the  spinning  holes  102  or  112  comprises 
a  fluid-introducing  opening  103  or  113  whose  cross 
section  is  formed  as  a  circular  cross  section  and 
whose  inner  surface  is  formed  as  a  tapered  surface, 
a  fluid-introducing  portion  104  or  114  formed  as  a 
right-cylindrical  hole  whose  cross  section  is  formed 
as  a  circular  cross  section,  a  contracting  portion  105 
or  115  whose  cross  section  is  formed  as  a  circular 
cross  section  and  whose  inner  surface  is  formed  as 
a  tapered  surface,  and  a  fluid-discharging  portion  106 
or  116  having  a  constant  radial  cross-sectional  shape 
along  the  axial  direction  thereof.  For  use  in  spinning 
a  circular  cross-section  yarn,  the  cross  section  of  the 
fluid-discharging  portion  106  is  formed  with  a  circular 
section  as  shown  in  FIG.  18,  and  for  use  in  spinning 
a  modified  cross-section  yarn,  the  cross  section  of 
the  fluid-discharging  portion  116  is  formed  with,  for 
example,  a  Y-shape  cross  section  as  shown  in  FIG. 
20. 

An  extremely  high  finishing  accuracy  is  required 
for  processing  the  fluid-discharging  portion  106  or 
116  in  the  spinning  hole  102  or  112  and  additionally 
the  hole  diameter  (the  maximum  hole  diameter)  must 
be  processed  to  a  small  diameter  in  the  range  of  about 
0.1  to  1.0  mm.  In  particular,  in  the  case  of  a  nozzle 
plate  fora  modified  cross-section  yarn,  the  cross  sec- 
tion  of  the  hole  portion  must  be  formed  as  a  modified 
cross  section.  Because  of  the  need  for  such  high  ac- 
curacy  the  fluid-discharging  portion  106  or  11  6  is  usu- 
ally  formed  by  electric  discharge  machining.  Thus, 
the  portion  down  to  the  contracting  portion  1  05  or  1  1  5 
is  formed  by,  for  example,  drilling  and  finished  by,  for 
example,  reaming,  and  the  fluid-discharging  portion 
1  06  or  116  is  processed  by  electric  discharge  machin- 
ing. 

In  the  conventional  nozzle  plates  whose  spinning 
holes  102  and  112  are  formed  by  such  a  process, 
however,  there  are  the  following  problems. 

In  the  nozzle  plate  for  a  circular  cross-section 
5  yarn  shown  in  FIGS.  17  and  18,  because  the  vertical 

sectional  shape  of  the  spinning  hole  102  is  provided 
by  a  broken  line  as  shown  in  FIG.  17,  it  is  difficult  or 
impossible  to  obtain  a  smooth  flow  of  a  molten  fluid 
particularly  at  a  position  where  the  cross-section  of 

10  the  hole  suffers  an  abrupt  change.  This  causes  an  in- 
crease  of  pressure  loss,  and  as  the  case  may  be,  a 
local  residence  of  fluid  is  liable  to  occur. 

Such  a  problem  becomes  greater  in  the  nozzle 
plate  for  a  modified  cross-section  yarn  shown  in 

15  FIGS.  19  and  20.  Thus,  in  the  production  process,  a 
flat  surface  portion  117  is  inevitably  formed  at  the  en- 
trance  portion  of  the  fluid-discharging  portion  116, 
that  is,  at  the  boundary  portion  between  the  contract- 
ing  portion  115  and  the  fluid-discharging  portion  116, 

20  and  this  flat  surface  portion  117  remains  afterforming 
the  fluid-discharging  portion  116  as  shown  in  the  fig- 
ures.  Since  the  flat  surface  portion  117  is  a  surface 
almost  normal  to  the  flow  direction  of  a  molten  fluid, 
a  residence  of  the  molten  fluid  is  likely  to  occur  on  this 

25  portion.  In  addition,  this  portion  causes  a  great  pres- 
sure  loss. 

There  is  a  fear  that  such  a  residence  of  the  molten 
fluid  causes  difficulties  during  spinning  such  as  cut- 
ting  of  a  spun  yarn  and/or  a  deterioration  in  quality  of 

30  the  produced  yarn.  If  the  pressure  loss  increases,  be- 
cause  a  higher  pressure  is  required  ata  position  of  the 
entrance  of  the  nozzle  plate,  a  higher  pressure  resis- 
tance  is  required  for  the  nozzle  plate,  and  further  for 
parts  provided  upstream  of  the  nozzle  plate. 

35  Further,  in  the  aforementioned  conventional 
processing,  because  the  fluid-discharging  portions 
106  or  116  must  be  processed  one  by  one  by  electric 
discharge  machining,  a  considerable,  detailed  opera- 
tion  and  a  long  time  are  required  for  the  processing, 

40  the  cost  for  manufacturing  the  nozzle  plate  increases, 
and  a  variation  in  the  dimensional  accuracy  of  the  re- 
spective  finished  fluid-discharging  portions  106  or 
116  is  likely  to  occur.  If  the  variation  becomes  great, 
it  causes  problems  in  that  the  quality  of  the  spun  yarn 

45  is  reduced  and  difficulties  in  its  production  arise. 
It  would  be  desirable  to  provide  a  nozzle  plate  for 

spinning  having  a  plurality  of  spinning  holes  which 
can  prevent  undesired  residence  of  a  molten  fluid  in 
the  spinning  holes  substantially  completely  and  can 

so  suppress  the  pressure  loss  due  to  the  spinning  holes 
to  an  extremely  low  value. 

Further,  it  would  be  desirable  to  provide  a  nozzle 
plate  for  spinning  which  can  facilitate  the  processing 
of  spinning  holes,  can  shorten  the  time  for  plate  man- 

55  ufacture  to  a  great  extent,  and  can  allow  manufacture 
of  the  plate  at  a  low  cost. 

A  nozzle  plate  for  spinning  according  to  the  pres- 
ent  invention  having  a  plurality  of  spinning  holes,  and 
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each  of  the  spinning  holes  comprises  a  fluid-introduc- 
ing  portion  into  which  a  molten  fluid  is  introduced  and 
a  fluid-discharging  portion  having  an  inner  diameter 
smaller  than  that  of  the  fluid-introducing  portion  and 
from  which  the  molten  fluid  sent  from  the  fluid-intro- 
ducing  portion  is  discharged.  The  nozzle  plate  is  char- 
acterized  in  that  at  least  a  part  of  the  inner  surface  of 
each  of  the  spinning  holes,  which  is  connected  to  an 
entrance  of  the  fluid-discharging  portion  as  viewed  in 
the  flow  direction  of  the  molten  fluid,  is  formed  as  a 
three-dimensional  curved  surface  indicating  sub- 
stantially  no  form  line  of  the  entrance  of  the  fluid-dis- 
charging  portion. 

Namely,  the  inner  surface  of  the  spinning  hole, 
which  has  been  formed  in  a  broken-line  state  as 
viewed  in  the  vertical  section  of  the  hole  in  a  conven- 
tional  nozzle  plate,  is  formed  as  a  smoothly  extending 
three-dimensional  curved  surface  (a  curved  line  in 
the  vertical  section)  at  least  on  a  portion  connected 
to  the  entrance  of  the  fluid-discharging  portion  in  the 
present  invention.  The  three-dimensional  curved  sur- 
face  is  smoothly  connected  to  the  entrance  of  the  flu- 
id-discharging  portion  so  that  a  line  indicating  a  form 
of  the  entrance  of  the  fluid-discharging  portion  does 
not  appear. 

Such  a  nozzle  plate  can  be  realized  and  manufac- 
tured,  for  example,  by  forming  respective  spinning 
holes  in  respective  ceramic  members  and  fixing  the 
ceramic  members  in  respective  attachment  holes 
formed  on  a  nozzle  body  made  of,  for  example,  a  met- 
al  disc  member. 

Namely,  the  nozzle  body  and  the  members  for 
forming  spinning  holes  are  made  as  members  differ- 
ent  from  each  other,  and  both  members  are  combined 
with  each  other.  As  the  material  used  for  the  members 
for  forming  spinning  holes,  a  ceramic  is  an  optimum 
material  from  the  viewpoints  of  heat  resistance,  pres- 
sure  resistance  and  molding  property.  For  example, 
the  ceramic  member  having  a  spinning  hole  with  a  de- 
sired  shape  (the  three-dimensional  curved  surface 
and  other  portions)  can  be  obtained  by  preparing  a 
pin-like  mold  having  a  three-dimensional  curved  per- 
iphery  corresponding  to  the  above  three-dimensional 
curved  surface,  forming  a  ceramic  member  on  the 
pin-like  mold  using  ceramic  powder  (for  example,  by 
injection  molding),  and  calcining  the  ceramic  member. 
As  needed,  a  processing  for  correction  of  the  molded 
member  may  be  added  in  order  to  further  raise  the  di- 
mensional  accuracy  of  the  spinning  hole. 

The  above-described  pin-like  mold  can  be  made, 
for  example,  by  machining  an  appropriate  steel  mate- 
rial.  Although  a  certain  line  indicating  the  outline  of 
the  pin-like  mold  may  slightly  appear  on  the  mold  in 
the  stage  of  machining  the  mold,  such  a  line  can  be 
easily  removed  by  polishing  the  outer  surface  of  the 
mold  along  the  appeared  line  with  an  appropriate 
small  pressure.  When  a  ceramic  member  is  molded 
on  the  pin-like  mold  thus  obtained  which  has  no  form 

line  on  the  outer  surface,  using  ceramic  powder,  a  de- 
sired  three-dimensional  curved  surface  indicating 
substantially  no  form  line  of  the  entrance  of  the  fluid- 
discharging  portion  can  be  realized  in  the  spinning 

5  hole  formed  in  the  molded  ceramic  member. 
The  ceramic  members  thus  formed  are  inserted 

into  and  fixed  in  the  attachment  holes  of  the  nozzle 
body,  and  a  nozzle  plate  in  accordance  with  the  pres- 
ent  invention  can  be  obtained. 

10  In  the  nozzle  plate  for  spinning  according  to  the 
present  invention,  since  the  inner  surface  of  the  spin- 
ning  hole,  particularly,  the  innersurfaceofthe  portion 
of  the  spinning  hole  which  is  reduced  in  diameter  and 
connected  to  the  entrance  of  the  fluid-discharging 

15  portion,  is  formed  as  a  three-dimensional  smoothly 
curved  surface  and  the  curved  surface  is  connected 
smoothly  to  the  fluid-discharging  portion  so  that  a 
form  line  at  the  entrance  of  the  fluid-discharging  por- 
tion  does  not  appear,  a  suddenly  bent  portion  or  a  flat 

20  surface  perpendicular  to  the  flow  direction  of  a  molten 
fluid,  as  have  been  formed  in  conventional  nozzle 
plates,  is  not  formed.  Therefore,  a  smooth  flow  of  the 
molten  fluid  can  be  realized,  the  residence  of  the  mol- 
ten  fluid  in  the  spinning  hole  can  be  prevented,  and 

25  the  pressure  loss  due  to  the  spinning  hole  can  be 
greatly  decreased  by  the  smooth  flow. 

Although  the  present  invention  is  effective,  of 
course,  for  a  nozzle  plate  for  a  circular  cross-section 
yarn,  particularly  remarkable  advantages  can  be  ob- 

30  tained  by  application  of  the  present  invention  to  a  noz- 
zle  plate  for  a  modified  cross-section  yarn.  Namely, 
in  the  application  to  a  nozzle  plate  for  a  modified 
cross-section  yarn,  the  flat  surface  having  been 
formed  immediately  upstream  of  the  fluid-discharg- 

35  ing  portion  as  shown  in  FIGS.  19  and  20,  which  may 
cause  a  local  residence  of  a  molten  flow  and  a  great 
pressure  loss,  completely  disappears.  Because  of 
this,  a  residence  of  the  molten  fluid  at  this  portion  can 
be  completely  prevented.  In  addition,  the  molten  fluid 

40  can  flow  extremely  smoothly  in  spite  of  the  contrac- 
tion  in  diameter  in  the  area  of  the  three-dimensional 
curved  surface,  thereby  greatly  decreasing  the  pres- 
sure  loss.  As  a  result,  the  quality  of  the  yarn  spun  by 
the  nozzle  plate  according  to  the  present  invention 

45  can  be  greatly  improved.  Further,  because  the  pres- 
sure  loss  due  to  the  nozzle  plate  can  be  suppressed 
to  a  small  value,  the  pressure  load  applied  to  the  noz- 
zle  plate  and  parts  upstream  of  the  nozzle  plate  can 
be  suppressed  to  a  small  value,  and  the  pressure  re- 

50  sistance  can  be  greatly  increased. 
Furthermore,  if  the  members  for  forming  spinning 

holes  are  prepared  separately  from  the  nozzle  body 
and  made  from  a  ceramic  material  and  the  members 
are  fixed  in  the  nozzle  body,  the  spinning  holes  hav- 

55  ing  a  desired  shape  can  be  easily  formed,  and  the 
nozzle  plate  can  be  manufactured  in  a  short  period  of 
processing  time  at  a  low  cost.  This  advantage  for  re- 
ducing  the  cost  is  more  remarkable  as  the  number  of 

3 
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the  spinning  holes  increases,  and  in  a  case  of  a  noz- 
zle  plate  having  several-thousand  spinning  holes,  an 
extremely  great  cost-down  advantage  can  be  ob- 
tained. 

Some  preferred  embodiments  of  the  invention 
will  now  be  described  with  reference  to  the  accompa- 
nying  drawings,  which  are  given  by  way  of  example. 

FIG.  1  is  a  plan  view  of  a  nozzle  plate  for  spinning 
according  to  a  first  embodiment  of  the  present  inven- 
tion. 

FIG.  2  is  a  side  view  of  the  nozzle  plate  shown  in 
FIG.  1  ,  partially  cut  away. 

FIG.  3  is  an  enlarged,  partial,  vertical  sectional 
view  of  the  nozzle  plate  shown  in  FIG.  1  . 

FIG.  4  is  an  enlarged  plan  view  of  a  spinning  hole 
of  the  nozzle  plate  shown  in  FIG.  3. 

FIG.  5  is  a  partial,  vertical  sectional  view  of  a  noz- 
zle  plate,  showing  the  shape  of  a  spinning  hole  ac- 
cording  to  a  modification  of  the  first  embodiment. 

FIG.  6  is  a  partial,  vertical  sectional  view  of  a  noz- 
zle  plate,  showing  the  shape  of  a  spinning  hole  ac- 
cording  to  another  modification  of  the  first  embodi- 
ment. 

FIG.  7  is  a  schematic  plan  view  of  a  spinning  hole, 
showing  an  example  of  the  changing  state  of  the 
cross-sectional  shape  of  the  spinning  hole  at  different 
respective  axial  positions  along  the  spinning  hole. 

FIG.  8  is  a  schematic  plan  view  of  a  spinning  hole, 
showing  another  example  of  the  changing  state  of  the 
cross-sectional  shape  of  the  spinning  hole. 

FIG.  9  is  a  schematic  plan  view  of  another  spin- 
ning  hole. 

FIG.  1  0  is  a  partial,  vertical  sectional  view  at  a  flu- 
id  discharging  portion  of  a  spinning  hole. 

FIG.  11  is  a  plan  view  of  a  fluid-discharging  por- 
tion. 

FIG.  12  is  a  plan  view  of  anotherfluid-discharging 
portion. 

FIG.  1  3  is  a  plan  view  of  a  further  fluid-discharg- 
ing  portion. 

FIG.  14  is  a  plan  view  of  a  nozzle  plate  for  spin- 
ning  according  to  a  second  embodiment  of  the  pres- 
ent  invention. 

FIG.  15  is  an  enlarged,  partial,  vertical  sectional 
view  of  the  nozzle  plate  shown  in  FIG.  14. 

FIG.  16  is  an  enlarged  plan  view  of  a  spinning 
hole  of  the  nozzle  plate  shown  in  FIG.  15. 

FIG.  17  is  a  partial,  vertical  sectional  view  of  a 
conventional  nozzle  plate. 

FIG.  18  is  an  enlarged  plan  view  of  a  spinning 
hole  of  the  nozzle  plate  shown  in  FIG.  17. 

FIG.  19  is  a  partial,  vertical  sectional  view  of  an- 
other  conventional  nozzle  plate. 

FIG.  20  is  an  enlarged  plan  view  of  a  spinning 
hole  of  the  nozzle  plate  shown  in  FIG.  19. 

FIGS.  1  to  4  show  a  nozzle  plate  for  spinning  ac- 
cording  to  a  first  embodiment  of  the  present  invention. 
In  this  embodiment,  the  present  invention  is  applied 

to  a  nozzle  plate  for  a  modified  cross-section  yarn.  In 
FIGS.  1  and  2,  a  nozzle  plate  1  comprises  a  nozzle 
body  2  formed  from  a  metal  disc  member  and  a  plur- 
ality  of  (a  predetermined  number  of)  ceramic  mem- 

5  bers  5  which  are  arranged  at  a  predetermined  pitch. 
The  ceramic  members  5  are  fixed  in  respective  at- 
tachment  holes  3  provided  in  the  nozzle  body  2.  Each 
ceramic  member  5  has  a  spinning  hole  4  therein  for 
spinning  a  yarn  using  a  molten  fluid  to  be  introduced. 

10  The  material  of  the  nozzle  body  2  is  not  particu- 
larly  restricted,  and  any  material  can  be  used  as  long 
as  it  has  heat  resistance,  pressure  resistance  and  cor- 
rosion  resistance  required  for  a  nozzle  plate  for  spin- 
ning.  Therefore,  a  stainless  steel,  which  has  been 

15  used  in  the  conventional  nozzle  plates,  can  be  em- 
ployed.  Further,  although  the  nozzle  body  2  is  made 
as  a  metal  disc  member  in  this  embodiment,  it  may  be 
made  from  another  material,  for  example,  it  may  be 
made  as  a  ceramic  member  molded  separately  from 

20  the  ceramic  members  5. 
The  material  of  the  ceramic  members  5  also  is  not 

particularly  restricted.  For  example,  a  ceramic  mate- 
rial  including  an  alumina  or  a  zirconia  can  be  used  as 
the  material. 

25  Among  these  materials,  a  zircon  ia-system  cer- 
amic  having  a  high  rigidity  is  preferred. 

The  ceramic  member  5  has  therein  a  spinning 
hole  4,  and  in  this  embodiment,  the  external  periph- 
ery  of  the  ceramic  member  5  is  formed  as  a  stepped 

30  shape,  as  shown  in  FIG.  3.  In  an  internal  periphery  of 
the  nozzle  body  2  defining  an  attachment  hole  3 
therein,  a  corresponding  stepped  portion  3a  forf  itting 
with  the  stepped  ceramic  member  5  is  formed  at  a 
central  position  in  the  thickness  direction  of  the  noz- 

35  zle  body  2.  Thus,  ceramic  member  5  can  be  inserted 
into  attachment  hole  3  so  that  the  stepped  external 
periphery  of  ceramic  member  5  cooperates  with  the 
correspondingly  stepped  fitting  portion  3a,  so  that  the 
ceramic  member  5  sits  within  the  attachment  hole  3 

40  and  forms  a  fit  with  the  nozzle  body  2.  However,  an 
upper  portion  3b  and  a  lower  portion  3c  of  the  internal 
periphery  of  the  nozzle  body  2  defining  attachment 
hole  3  have  respective  diameters  larger  than  those  of 
the  corresponding  external  peripheral  portions  of  the 

45  ceramic  member  5.  Thus,  after  respective  ceramic 
members  5  have  been  inserted  into  respective  at- 
tachment  holes  3,  a  heat-resistant  inorganic  adhesive 
6  can  be  charged  into  respective  spaces  defined  be- 
tween  the  external  peripheral  portions  of  the  ceramic 

so  members  5  and  the  inner  surface  portions  of  the  re- 
spective  external  peripheries  defining  the  attachment 
holes  3  and  thereafter  solidified  (cured).  By  this 
charge  and  solidification  of  the  heat-resistant  inor- 
ganic  adhesive  6,  the  ceramic  members  5  are  fixed 

55  strongly  into  the  attachment  holes  3  while  the  exis- 
tence  of  spaces  in  which  residence  of  fluid,  both  at  the 
upper  and  lower  surfaces  can  be  prevented. 

The  heat-resistant  inorganic  adhesive  6  compris- 

4 



7 EP  0  656  433  A1 8 

es,  for  example,  a  mixture  of  an  inorganic  powder 
such  as  glass  powder  or  ceramic  powder  and  a  heat- 
resistant  adhesive  or  a  binder.  Such  a  heat-resistant 
inorganic  adhesive  6  is  solidified  by  heat  treatment  in 
a  furnace  (for  example,  a  constant  temperature  bath  5 
or  a  calcination  furnace)  after  being  charged. 

Although  the  ceramic  members  5  are  fixed  in  the 
attachment  holes  3  using  the  heat-resistant  inorganic 
adhesive  6  in  this  embodiment,  other  methods  may 
be  employed  for  the  fixing.  For  example,  a  method  for  10 
forming  the  attachment  holes  3  in  a  form  substantially 
the  same  as  that  of  the  periphery  of  each  ceramic 
member  5  over  the  entire  length  thereof  and  press- 
fitting  the  respective  ceramic  members  5  into  the  re- 
spective  attachment  holes  3,  or  a  method  for  expand-  15 
ing  the  attachment  holes  3  by  heating  the  nozzle  body 
2,  inserting  the  ceramic  members  5  controlled  at 
room  temperature  or  heated  at  the  same  temperature 
as  that  of  the  nozzle  body  2  into  the  heat-expanded 
attachment  holes  3,  and  thereafter,  reducing  the  tern-  20 
perature  of  the  nozzle  body  2  to  fix  the  ceramic  mem- 
bers  5  in  the  attachment  holes  3,  can  be  employed. 

The  spinning  hole  4  defined  in  each  ceramic 
member  5  is  formed  as  a  shape  shown  in  FIGS.  3  and 
4  in  this  embodiment.  As  shown  in  FIG.  3,  the  spinning  25 
hole  4  is  formed  from  a  fluid-  entry  port  7  into  which 
a  molten  fluid  (for  example,  a  molten  synthetic  resin) 
is  introduced  and  whose  radial  cross  section  is 
formed  as  a  circle  and  whose  inner  surface  is  formed 
as  a  tapered  surface,  a  fluid-  conduit  portion  8  which  30 
is  connected  to  the  fluid-  entry  port  7  and  is  formed 
as  a  right-cylindrical  portion  having  a  circular  cross 
section,  a  three-dimensionally  curved  surface  por- 
tion  9  which  is  connected  to  the  fluid-  conduit  portion 
8  and  has  a  three-dimensional  smoothly  curved  sur-  35 
face  and  the  diameter  of  which  becomes  smaller  as  it 
extends  downstream,  and  a  fluid-  exit  port  10  which 
is  connected  to  the  three-dimensional  curved  surface 
portion  9,  discharges  the  molten  fluid  and  is  formed 
as  a  fluid-discharging  portion  having  a  modified  cross  40 
section  of  constant  diameter  along  its  axial  length. 

The  modified  cross  section  of  the  fluid-discharg- 
ing  portion  10  is  formed  as  a  Y-shape  cross  section 
in  this  embodiment,  as  shown  in  FIG.  4.  The  surface 
form  of  the  three-dimensional  curved  surface  portion  45 
9  changes  smoothly,  and  it  is  smoothly  connected  to 
an  entrance  10a  of  the  fluid-discharging  portion  10  so 
that  the  form  line  of  the  entrance  10a  of  the  fluid-dis- 
charging  portion  10  substantially  does  not  appear.  In 
FIG.  3,  although  the  boundary  lines  between  the  re-  50 
spective  hole  portions  are  depicted  by  broken  lines  in 
order  to  facilitate  the  explanation,  these  lines  do  not 
appear  in  practice.  In  this  embodiment,  the  boundary 
between  the  three-dimensional  curved  surface  por- 
tion  9  and  the  fluid-  conduit  portion  8  is  also  in  a  con-  55 
dition  such  as  to  provide  a  connection  via  a  smooth 
curved  surface,  and  a  form  line  also  does  not  appear 
in  this  portion.  Further,  in  this  embodiment,  the 

boundary  between  the  fluid-entry  port  7  and  the  flu- 
id-  conduit  portion  8  is  also  formed  as  a  curved  sur- 
face  (a  surface  with  a  small  roundness),  and  the  sur- 
faces  thereof  are  smoothly  connected  for  smooth  flu- 
id  transfer  also  in  this  portion. 

The  shape  of  the  modified  cross  section  of  the 
fluid-discharging  portion  10  is  not  limited  to  the 
above-described  Y-shape.  Various  shapes  applied  for 
known  modified  cross-section  yarns,  for  example, 
star-shape,  cross-shape  and  triangular-shape,  can 
be  employed.  In  any  cross-sectional  shape,  at  least 
a  fluid-  conduit  portion  and  a  fluid-discharging  portion 
may  be  smoothly  connected  by  a  three-dimensional 
curved  surface  portion  such  that  a  form  line  of  an  en- 
trance  of  the  fluid-discharging  portion  does  not  ap- 
pear. 

With  respect  to  the  fluid-discharging  portion  10, 
usually  the  hole  diameter  (the  maximum  diameter) 
thereof  is  in  the  range  of  about  0.1  to  1.0  mm,  and  the 
length  thereof  is  in  the  range  of  about  0.1  to  1  .0  mm. 
As  to  the  fluid-  conduit  portion  8,  the  hole  diameter 
thereof  is  usually  in  the  range  of  about  1  .0  to  5.0  mm. 
In  conventional  technology,  the  fluid-discharging  por- 
tion  is  processed  only  by  electric  discharge  machin- 
ing,  because  the  hole  diameter  is  small  and  a  high  ac- 
curacy  is  required,  as  aforementioned.  In  this  embodi- 
ment  of  the  present  invention,  however,  since  ceramic 
members  5  prepared  separately  from  the  nozzle  body 
2  are  used  as  members  for  forming  spinning  holes  4, 
the  ceramic  members  5  can  be  manufactured  in  a 
short  period  of  time  and  at  a  high  accuracy  in  a  sub- 
stantially  identical  process  by  the  following  method. 

Namely,  a  pin-like  mold  having  substantially  the 
same  peripheral  shape  as  the  shape  of  the  spinning 
hole  4  is  prepared.  Using  the  pin-like  mold,  a  ceramic 
member  is  molded  around  the  pin-like  mold  using  cer- 
amic  powder  (or  a  mixture  of  ceramic  powder  and  a 
binder),  and  as  needed,  a  detailed  finishing  may  be 
applied.  Thus,  a  ceramic  member  5  having  a  spinning 
hole  with  a  desired  shape  at  a  high  accuracy  can  be 
obtained. 

In  the  above  embodiment,  the  molten  fluid  flow- 
ing  from  the  fluid-  conduit  portion  8  to  the  fluid-dis- 
charging  portion  10  flows  along  the  three- 
dimensional  curved  surface  portion  9.  Since  the 
three-dimensional  curved  surface  portion  9  is 
smoothly  connected  to  the  fluid-discharging  portion 
10  having  a  Y-shape  modified  cross  section  so  that 
the  form  line  of  the  entrance  1  0a  of  the  fluid-discharg- 
ing  portion  1  0  does  not  appear,  the  flow  from  the  flu- 
id-  conduit  portion  8  to  the  inside  of  the  fluid-discharg- 
ing  portion  10  can  have  an  extremely  smooth  stream 
line.  Namely,  because  a  broken-line  like  flow  present 
in  the  conventional  spinning  hole  is  not  formed,  par- 
ticularly  because  a  flat  surface  portion  as  shown  in 
FIGS.  19  and  20  is  not  at  all  formed  at  a  position  up- 
stream  of  the  fluid-discharging  portion  10,  portions 
causing  residence  of  fluid  completely  disappear,  and 
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the  pressure  loss  can  be  greatly  decreased  by  the 
smooth  flow. 

Further,  in  this  embodiment,  since  the  boundary 
portion  between  the  fluid-entry  port  7  and  the  fluid- 
conduit  portion  8  and  the  boundary  portion  between 
the  fluid-conduit  portion  8  and  the  three-dimensional 
curved  surface  portion  9  are  also  formed  as  smooth 
curved  surfaces,  smooth  flow  can  be  realized  also  in 
these  portions,  thereby  further  reducing  the  pressure 
loss. 

Furthermore,  since  the  ceramic  members  5  each 
having  the  spinning  hole  4  can  be  produced  easily  at 
a  high  accuracy  and  in  large  scale  numbers  separate- 
ly  from  the  production  of  the  nozzle  body  2,  the  nozzle 
plate  1  can  be  inexpensively  manufactured  in  a  short 
period  of  time. 

Although  the  length  of  the  three-dimensional 
curved  surface  portion  9  is  relatively  short  in  the  flow 
direction  of  the  molten  fluid  in  the  above-described 
embodiment,  the  length  may  be  appropriately 
changed.  For  example,  the  three-dimensional  curved 
surface  portion  9  may  be  formed  from  a  central  por- 
tion  of  the  fluid-  conduit  portion  8  as  viewed  in  the  ax- 
ial  direction,  and  the  three-dimensional  curved  sur- 
face  portion  9  may  be  formed  as  a  relatively  long  sur- 
face  and  connected  to  the  fluid-discharging  portion 
10. 

Further,  as  shown  in  a  modification  depicted  in 
FIG.  5,  a  three-dimensional  curved  surface  portion  11 
may  be  formed  over  the  entire  length  from  the  en- 
trance  of  the  fluid-  entry  portion  (that  is,  the  exit  of  the 
fluid-  entry  port  7)  to  the  fluid-discharging  portion  1  0. 
Furthermore,  as  shown  in  another  modification  de- 
picted  in  FIG.  6,  a  three-dimensional  curved  surface 
portion  12  may  be  formed  over  the  entire  length  from 
the  entrance  of  the  fluid-  entry  port  (that  is,  the  en- 
trance  of  the  nozzle  plate)  to  the  fluid-discharging 
portion  10.  In  these  embodiments  shown  in  FIGS.  5 
and  6,  the  cross-sectional  shape  of  the  hole  may  be 
formed  as  a  modified  cross-sectional  shape  having  a 
similar  configuration  throughout  the  axial  length. 
Thus,  the  cross-sectional  shape  of  the  fluid-discharg- 
ing  portion  may  have  a  configuration  which  is  the 
same  as,  or  close  to,that  of  the  entrance  of  the  fluid- 
conduit  portion,  and  further  that  of  the  entrance  of  the 
fluid-entry  port.  Still  further,  although  the  form  line  of 
the  three-dimensional  curved  surface  portion  indicat- 
ed  in  the  vertical  section  is  defined  as  a  curved  line, 
the  three-dimensional  curved  surface  portion  may  be 
formed  such  that  the  form  line  in  the  vertical  section 
is  defined  as  a  straight  line  or  a  line  close  to  the 
straight  line. 

The  length  and  the  curved  condition  (for  exam- 
ple,  the  degree  of  change  of  the  cross-sectional 
shape  in  the  axial  direction)  of  the  three-dimensional 
curved  surface  portion  9,  11  or  12  may  be  appro- 
priately  designed  depending  upon  various  factors 
such  as  the  viscosity  of  the  molten  fluid,  the  affinity 

of  the  molten  fluid  with  the  member  for  forming  the 
spinning  hole  and  the  spinning  speed. 

For  instance,  FIGS.  7  and  8  show  examples  of 
how  the  cross-sectional  shape  of  the  spinning  hole 

5  may  change  in  the  axial  direction  (in  the  flow  direction 
of  the  molten  fluid).  In  the  example  shown  in  FIG.  7, 
the  cross-sectional  shape  of  a  spinning  hole  13  is  that 
of  a  circle  13a  at  the  entrance  portion  of  the  fluid-  en- 
try  port,  it  gradually  changes  to  modified  cross- 

10  sectional  shapes  13b,  13c  and  13d  in  order  as  it  ap- 
proaches  the  fluid-discharging  portion,  and  it  is  that 
of  a  predetermined  Y-shape  13e  at  the  fluid-discharg- 
ing  portion.  In  the  example  shown  in  FIG.  8,  although 
the  cross-sectional  shape  of  a  spinning  hole  14  is  that 

15  of  a  circle  14a  at  the  entrance  portion  of  the  fluid-en- 
try  port,  it  is  rapidly  changes  to  a  modified  cross  sec- 
tion  14b  immediately  after  the  entrance  portion. 
Then,  the  cross-sectional  shape  changes  to  a  modi- 
fied  Y-shape  cross  sectional  shape  14c  relatively  rap- 

20  idly,  and  is  connected  to  the  Y-shape  cross  sectional 
shape  14e  through  the  Y-shape  cross  sectional  shape 
14d  of  a  configuration  similar  to  that  of  the  shape  14c. 
Although  the  lines  expressing  respective  cross- 
sectional  shapes  are  depicted  in  FIGS.  7  and  8  only 

25  for  explanation,  these  lines  otherthan  those  of  the  en- 
trances  of  the  spinning  holes  and  the  fluid-discharg- 
ing  portions  do  not  appear  in  practice. 

Further,  FIG.  9  shows  a  furtherexample  of  a  spin- 
ning  hole  15.  In  this  example,  protruding  portions 

30  1  5a,  1  5b  and  1  5c  are  formed  on  the  inner  surface  of 
the  spinning  hole  15,  and  they  become  gradually  en- 
larged  as  they  approach  the  fluid-discharging  portion 
to  form  a  predetermined  cross-sectional  Y-shape  1  5d 
at  the  entrance  of  the  fluid-discharging  portion.  Again 

35  in  this  example,  although  the  lines  indicating  the  pro- 
truded  portions  15a,  15b  and  15c  are  depicted  only 
for  explanation,  they  do  not  appear  in  practice. 

Although  various  shapes  for  a  spinning  hole  have 
been  explained  above,  in  a  case  where  a  higher  ac- 

40  curacy  is  required  in  the  cross-sectional  shape  of  a 
spun  yarn,  there  is  a  fear  that  the  following  problem 
occurs. 

FIG.  1  0  shows  an  example  of  a  vertical  section  of 
a  fluid-discharging  portion  16  and  a  three- 

45  dimensional  curved  surface  portion  1  7.  The  modified 
cross  section  is  gradually  developed  in  the  flow  direc- 
tion  of  the  molten  flow  shown  by  the  arrows  in  the 
area  of  the  three-dimensional  curved  surface  portion 
17,  particularly  in  the  area  near  the  entrance  of  the 

so  fluid-discharging  portion  16.  Therefore,  the  molten 
fluid  enters  into  the  modified  cross-sectional  portion 
(for  example,  Y-shape  portion)  from  different  posi- 
tions,  as  shown  by  the  stream  lines  F1  and  F2.  In  such 
a  flow  condition,  the  flow  paths  L1  and  L2down  to  the 

55  exit  of  the  fluid-discharging  portion  16  in  the  modified 
cross-sectional  portion  are  different  from  each  other. 
If  the  modified  cross-sectional  shape  of  the  fluid-dis- 
charging  portion  16  is  a  Y-shape  18a  as  shown  in  FIG. 
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11  and  an  extending  portion  18b  of  the  Y-shape  18a 
extending  in  the  radial  direction  of  the  fluid-discharg- 
ing  portion  16  has  a  constant  width  "W",  the  flow  rate 
of  a  portion  nearer  the  central  portion  of  the  cross 
section  becomes  greater  than  that  of  a  portion  farther 
from  the  central  portion,  originating  from  the  differ- 
ence  between  the  pressure  losses  which  is  caused  by 
the  difference  between  the  flow  paths  such  as  the 
difference  between  L1  and  L2.  As  a  result,  the  cross 
section  of  the  spun  yarn  is  likely  to  be  deformed  as 
shown  by  the  dashed  line  18c. 

In  order  to  prevent  such  a  deformation,  the  follow- 
ing  methods,  wherein  the  width  of  a  portion  defined 
in  the  modified  cross  section  and  extending  in  the  ra- 
dial  direction  of  the  fluid-discharging  portion  is 
changed  in  the  radial  direction  of  the  fluid-discharging 
portion,  are  effective. 

For  example,  as  shown  in  FIG.  12,  the  width  W1 
of  an  extending  portion  19b  of  a  modified  cross  sec- 
tion  19a  is  almost  linearly  changed  in  the  area  '^"cor- 
responding  to  the  area  "A"  shown  in  FIG.  10  so  that 
the  width  W1  becomes  gradually  smaller  as  the  cen- 
tral  portion  of  the  modified  cross  section  19a  is  ap- 
proached.  This  method  is  particularly  effective  in  a 
case  where  the  vertical  sectional  line  of  the  three- 
dimensional  curved  surface  17  is  formed  almost  as  a 
straight  line  in  the  area  "A".  In  FIG.  13,  the  width  W2 
of  an  extending  portion  19d  of  a  modified  cross  sec- 
tion  19c  changes,  as  represented  by  curved  lines  in 
the  area  "C"  corresponding  to  the  area  "A"  shown  in 
FIG.  10,  so  that  the  width  W2  becomes  gradually 
smaller  as  the  central  portion  of  the  modified  cross 
section  19c  is  approached.  This  method  is  particular- 
ly  effective  in  a  case  where  the  vertical  sectional  line 
of  the  three-dimensional  curved  surface  17  is  formed 
as  a  curved  line  in  the  area  "A".  Even  if  there  is  a  dif- 
ference  between  the  flow  paths  such  as  the  differ- 
ence  between  L1  and  L2,  the  difference  between  the 
flow  rates  at  the  exit  of  the  fluid  discharging  portion 
16  can  be  suppressed  to  a  small  value  by  such  meth- 
ods,  and  the  deformation  of  the  cross  section  of  the 
spun  yarn  can  be  suppressed. 

FIGS.  14  to  16  show  a  nozzle  plate  for  spinning 
according  to  a  second  embodiment  of  the  present  in- 
vention.  In  this  embodiment,  the  present  invention  is 
applied  to  a  nozzle  plate  for  a  circular  cross-section 
yarn.  A  nozzle  plate  20  comprises  a  nozzle  body  21 
constructed  from  a  metal  disc  member  and  a  prede- 
termined  number  of  members  22  for  forming  spinning 
holes  which  are  also  constructed  from  ceramic  mem- 
bers,  similarly  to  those  in  the  first  embodiment.  The 
ceramic  members  22  are  fixed  to  the  nozzle  body  21 
in  a  manner  similar  to  that  of  the  first  embodiment. 

A  spinning  hole  23  is  formed  in  each  ceramic 
member  22,  and  the  spinning  hole  23  comprises  a  flu- 
id-entry  port  24,  a  fluid-conduit  portion  25,  a  three- 
dimensional  curved  surface  portion  26  (tapered  por- 
tion)  and  a  fluid-discharging  portion  27.  The  fluid-dis- 

charging  portion  27  has  a  circular  cross  section,  and 
the  fluid-entry  port  24,  the  fluid-conduit  portion  25 
and  the  three-dimensional  curved  surface  portion  26 
also  have  circular  cross  sections,  respectively.  The 

5  three-dimensional  curved  surface  portion  26  is 
smoothly  connected  to  the  fluid-discharging  portion 
27  so  that  a  form  line  of  an  entrance  27a  of  the  fluid- 
discharging  portion  27  does  not  appear. 

Even  in  such  a  nozzle  plate  for  a  circular  cross- 
10  section  yarn,  because  the  inner  surface  of  the  hole 

connected  to  the  fluid-discharging  portion  27  is 
formed  as  the  three-dimensional  smoothly  curved 
surface  portion  26,  no  broken-line  portion  occurs  par- 
ticularly  at  the  portion  of  the  entrance  27a  of  the  fluid- 

is  discharging  portion  27,  and  an  extremely  smooth  flow 
of  the  molten  fluid  can  be  obtained.  As  a  result,  a  por- 
tion  causing  a  residence  of  the  molten  fluid  and  a  por- 
tion  causing  a  great  pressure  loss  do  not  appear,  and 
in  spite  of  the  constriction  of  the  hole  to  a  small  diam- 

20  eter,  an  extremely  smooth  flow  and  a  low  pressure 
loss  can  be  achieved. 

Also  in  this  embodiment,  modifications  similar  to 
those  shown  in  FIGS.  5  and  6  can  be  applied,  and  the 
shape  and  length  of  the  three-dimensional  curved 

25  surface  portion  26  can  be  appropriately  designed  de- 
pending  on  various  requirements. 

Although  the  molten  fluid  applied  in  the  present 
invention  is  not  particularly  restricted  as  long  as  it  can 
be  spun,  the  nozzle  plate  according  to  the  present  in- 

30  vention  is  suitable  particularly  forspinning  a  synthetic 
fiber  yarn  represented  by  nylon  and  polyester  yarns, 
that  is,  a  nozzle  plate  for  spinning  at  a  relatively  low 
pressure.  In  the  production  of  a  regenerated  fiber  rep- 
resented  by  a  rayon  or  a  semi-synthetic  fiber  repre- 

35  sented  by  an  acetate  fiber,  a  nozzle  plate  having  a  rel- 
atively  small  thickness  (for  example,  a  simple  nozzle 
plate  formed  by  punching  holes  on  a  plate  with  a  thick- 
ness  of  about  1  mm)  is  frequently  used.  Even  for  such 
fibers,  however,  in  a  case  where  a  relatively  thick  noz- 

40  zle  plate  is  used,  the  present  invention  can  be  ap- 
plied. 

According  to  one  particular  aspect,  the  invention 
provides  a  nozzle  plate  forspinning  comprising  a  noz- 
zle  plate  body  having  at  least  one  aperture  passing 

45  therethrough  and  secured  within  the  or  each  aperture 
a  or  a  respective  spinning  nozzle,  the  or  each  spin- 
ning  nozzle  having  a  spinning  hole  passing  there- 
through,  which  spinning  hole  is  defined  by  a  profiled 
internal  periphery  of  the  spinning  nozzle,  which  pro- 

50  file  is  such  as  to  provide  a  fluid  discharging  portion  of 
the  spinning  hole  at  a  discharging  end  region  of  the 
spinning  nozzle  and,  upstream  of  the  discharging  end 
portion,  a  fluid  conduit  portion  at  a  fluid  conduit  region 
of  the  spinning  nozzle,  the  spinning  hole  having  a 

55  cross-sectional  area  in  the  discharging  end  region 
which  is  smallest  and  which  is  smaller  than  that  in  the 
fluid  conduit  region  and  the  profile  of  the  internal  per- 
iphery  of  the  spinning  nozzle  including  a  portion,  at 
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least  between  the  fluid  conduit  portion  and  the  dis-  6. 
charging  end  portion,  which  in  the  flow  direction  is 
three-dimensionally  curved  such  as  to  provide  a  spin- 
ning  hole  which  continuously  converges  from  the  fluid 
conduit  region  to  the  discharge  end  region  in  which  5 
the  cross-sectional  area  of  the  spinning  hole  is  small- 
est. 

In  this  manner,  the  profile  thus  exhibits  no  dis- 
cernible  sudden  change  in  cross-sectional  dimension  7. 
in  the  flow-direction,  at  least  between  the  fluid-con-  10 
duit  region  and  the  fluid-discharging  end  region.  Pre- 
ferably,  there  is  no  discernible  sudden  change,  as 
would  be  evident,  for  example,  from  a  visible  circum- 
ferential  demarkation  line,  in  cross-sectional  dimen- 
sion  throughout  the  entire  length  of  the  spinning  hole.  15 

8. 
Claims 

1.  A  nozzle  plate  for  spinning  having  a  plurality  of  20 
spinning  holes,  each  of  said  spinning  holes  com- 
prising  a  fluid-introducing  portion  into  which  a 
molten  fluid  is  introduced  and  a  fluid-discharging 
portion  having  an  inner  diameter  smaller  than 
that  of  said  fluid-introducing  portion  and  from  25 
which  said  molten  fluid  sent  from  said  fluid-intro- 
ducing  portion  is  discharged,  characterized  in 
that  at  least  a  part  of  the  inner  surface  of  each  of 
said  spinning  holes,  which  is  connected  to  an  en- 
trance  of  said  fluid-discharging  portion  as  viewed  30 
in  the  flow  direction  of  said  molten  fluid,  is  formed 
as  a  three-dimensional  curved  surface  indicating 
substantially  no  form  line  of  said  entrance  of  said 
fluid-discharging  portion. 

35 
2.  The  nozzle  plate  for  spinning  according  to  claim 

1,  wherein  the  cross  section  of  said  fluid-dis- 
charging  portion  is  formed  as  a  modified  cross 
section. 

40 
3.  The  nozzle  plate  for  spinning  according  to  claim 

2,  wherein  the  width  of  a  portion  defined  in  said 
modified  cross  section  and  extending  in  the  radi- 
al  direction  of  said  fluid-discharging  portion  is 
changed  in  the  radial  direction  of  said  fluid-dis-  45 
charging  portion. 

4.  The  nozzle  plate  for  spinning  according  to  claim 
1,  wherein  the  cross  section  of  said  fluid-dis- 
charging  portion  is  formed  as  a  circular  cross  sec-  50 
tion. 

5.  The  nozzle  plate  for  spinning  according  to  any 
preceding  claim,  wherein  said  plurality  of  spin- 
ning  holes  are  formed  in  respective  ceramic  55 
members  and  said  respective  ceramic  members 
are  fixed  in  respective  attachment  holes  which 
are  formed  on  a  nozzle  body  of  said  nozzle  plate. 

The  nozzle  plate  for  spinning  according  to  claim 
5,  wherein  each  of  said  ceramic  members  are 
fixed  by  charging  a  heat-resistance  inorganic  ad- 
hesive  into  a  space  between  the  periphery  of 
each  of  said  ceramic  members  and  the  inner  sur- 
face  of  each  of  said  attachment  holes  and  solidi- 
fying  said  inorganic  adhesive. 

The  nozzle  plate  for  spinning  according  to  any 
preceding  claim,  wherein  said  three-dimensional 
curved  surface  is  formed  substantially  over  the 
entire  length  of  a  portion  of  each  of  said  spinning 
holes  extending  down  to  said  entrance  of  said  flu- 
id-discharging  portion  in  the  axial  direction  of 
each  of  said  spinning  holes. 

The  nozzle  plate  for  spinning  according  to  any 
preceding  claim,  wherein  the  cross  section  of 
each  of  said  spinning  holes  is  formed  as  a  modi- 
fied  cross  section  substantially  over  the  entire 
length  of  each  of  said  spinning  holes  in  the  axial 
direction  of  each  of  said  spinning  holes. 
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