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54)  Powder  ejection  nozzle  for  strander. 

A  device  for  filling  the  interstices  of  a  multi-stranded 
cable  with  powder,  comprising  an  outer  tubular  housing 
(16, 72, 144)  and  a  concentric  inner  tube  (18,  74,  146)  with 
an  annular  chamber  therebetween  for  moving  powder  filler 
from  an  inlet  (24)  to  the  outlet  end  (28)  of  the  deivce.  Air 
is  deliverable  under  pressure  to  the  outlet  end  of  the  device 
to  disperse  the  powder  as  a  cloud. 



This  i n v e n t i o n   r e l a t e s   to  the  p r o d u c t i o n   of  m u l t i - s t r a n d e d  

e l e c t r i c a l   cables   and  more  p a r t i c u l a r l y   to  f i n i n g   the  i n t e r s t i c e s   o f  

such  c a b l e s .  

M u l t i - s t r a n d e d   e l e c t r i c a l   cables   are  f i l l e d   with  powder 

for  water  b lockage .   A  powder  f i l l i n g   for  this   purpose  is  d e s c r i b e d   i n  

United  S ta tes   Pa t en t   No.  4 ,002 ,819   i ssued  January  11,  1977  to  N o r t h e r n  

Telecom  Limited  a s s i g n e e   of  Leo  V.  Woytiuk.  One  method  of  f i l l i n g   t h e  

i n t e r s t i c e s   of  the  cable  is  by  pass ing   the  cable  core  through  an  e l e c t r o -  

s t a t i c   powder  chamber  as  d e s c r i b e d   in  United  S t a t e s   Pa ten t   No.  4 , 1 0 0 , 0 0 2  

in  the  name  of  Leo  V.  Woytiuk  a s s i g n o r   to  Northern  Telecom  L imi ted .   Such 

a  method  is  r e l a t i v e l y   d i f f i c u l t   to  ope ra t e   in  order   to  ob t a in   f i n e  

ad jus tmen t s   in  the  amount  of  powder  f i l l i n g   placed  wi th in   the  i n t e r s t i c e s  

of  the  cab le ,   i . e .   to  r e g u l a t e   a c c u r a t e l y   the  p e r c e n t a g e   of  voids  f i l l e d  

by  the  powder .  

It  is  an  o b j e c t   of  the  p r e s e n t   i n v e n t i o n   to  provide   an  

improved  method  and  a p p a r a t u s   for  powder  f i l l i n g   a  m u l t i - s t r a n d e d   c a b l e .  

E s s e n t i a l l y   the  i n v e n t i o n   c o n s i s t s   of  appa ra tu s   f o r  

f i l l i n g   the  i n t e r s t i c e s   of  a  m u l t i - s t r a n d e d   cable  with  powder  in  which  

a  p l u r a l i t y   of  s t r a n d s   are  fed  into  a  c lo s ing   die  having  an  o u t w a r d l y  

f l a r i n g   i n l e t   end  c h a r a c t e r i s e d   in  tha t   i t   i nc ludes   a  powder  d i s t r i b u t o r  

compris ing:   an  o u t e r   t u b u l a r   housing  and  inner   tube  c o n c e n t r i c   with  t h e  

housing,   the  inner   tube  being  spaced  the re f rom  to  form  with  the  h o u s i n g  

an  annular   chamber  having  an  i n l e t   for  r e c e i v i n g   powder  and  an  o u t l e t   end ;  

means  to  move  powder  along  the  chamber  to  the  o u t l e t   end  t h e r e o f ;   and 

means  to  d e l i v e r   a i r   under  p r e s s u r e   to  the  o u t l e t   end  of  the  chamber  

whereby  powder  moved  along  the  chamber  is  d i s p e r s e d   as  a  cloud  from  t h e  

o u t l e t   end  t h e r e o f .  

Example  embodiments  of  the  i n v e n t i o n   are  shown  in  t h e  

accompanying  drawings  in  w h i c h :  



f i , gu re . l   is. a  s ide   view  in  c r o s s - s e c t i o n   of  an  a p p a r a t u s  

for  powder  f i l l i n g   a  c a b l e  a c c o r d i n g   to  a  f i r s t   embodiment ;  

Figure  2  is  a  c r o s s - s e c t i o n a l   s ide  view  of  pa r t   of  a p p a r a t u s  

forming  a  m o d i f i c a t i o n   of  the  f i r s t   embodiment ;  

Figure  3  is  a  c r o s s - s e c t i o n a l   s ide   view  of  par t   of  a p p a r a t u s  

forming  a  second  e m b o d i m e n t ;  a n d  

Figure  4,  5  and  6  are  c r o s s - s e c t i o n a l   s ide   views  r e s p e c t i v e l y  

of  par ts   of  appara tus   forming  t h i r d ,   f ou r th   and  f i f t h   embodiments .  

In  a  f i r s t   embodiment  shown  in  Figure  1  of  the  d r a w i n g s ,  

appara tus   for  powder  f i l l i n g   i n t e r s t i c e s   of  a  m u l t i - s t r a n d e d   cable  c o m p r i s e s  

a  powder  d i s t r i b u t o r   10  l o c a t a b l e   at  the  ou tward ly   f l a r i n g   i n l e t   end  12 

of  a  c lo s ing   die  14.  D i s t r i b u t o r   10  comprises   an  ou te r   t u b u l a r   h o u s i n g  

16  and  a  c o n c e n t r i c   inner   tube  18,  the  tube  and  the  housing  f o r m i n g  

between  them  an  annu la r   chamber  20.  Means  to  move  powder  along  t h e  

chamber  to  an  o u t l e t   end  (44)  of  the  chamber  comprises   a  r o t a t a b l e   h e l i c a l  

screw  member  22  c o n c e n t r i c   with  tube  18  and  l o c a t e d   in  chamber  20.  An 

i n l e t   end  24  of  chamber  20  has  a  powder  feed  a p e r t u r e   26  opening  l a t e r a l l y  

into  the  chamber.  Ou t l e t   end  28  of  housing  16,  which  in  the  o p e r a t i o n   o f  

the  device  is  l o c a t e d   wi th in   i n l e t   end  12  of  c l o s i n g   die  14  e x t e n d s  

beyond  the  inner   tube  and  f l a r e s   ou tward ly   to  form  a  bell   mouth  3 0 .  

Adjacen t   i n e l t   end  24  of  d i s t r i b u t o r   10  l i e s   a  gear  32 

coaxial   with  housing  16  and  meshing  with  a  d r ive   gear  34.  He l ica l   s c r ew  

22  if  f ixed   at  one  end  to  gear  32.  In  th i s   embodiment  gear  32  serves   t o  

close  i n l e t   end  24  of  housing  16  and  chamber  20.  Inner   tube  18  e x t e n d s  

through  gear  32  and  connects   with  a  compressor   36  d r iven   by  a  d i r e c t  

c u r r e n t   motor  38,  the  compressor   and  motor  forming  pa r t   of  a  p r e s s u r i s e d  

a i r   d e l i v e r y   means  to  d e l i v e r   a i r   along  tube  18  to  o u t l e t   end  44  of  t h e  

chamber .  



A  f ree   end,40  of  inner   tube  18  is  c losed   by  a  cap  42  o f  

porous  m a t e r i a l .   Hel ica l   screw  22  t e r m i n a t e s   a d j a c e n t   f ree   end  40  o f  

inner   tube  18 .  

In  the  o p e r a t i o n   of  the  device   of  Figure  1,  c o n d u c t o r s ,  

pa i rs   or  quads  50  are  fed  from  a  s t r a n d e r   (not  shown)  into  c lo s ing   d i e  

14  through  i t s   i n l e t   12  to  form  a  s t r a n d e d   cable   52.  D i s t r i b u t o r   10  i s  

loca ted   wi th in   the  c i r c l e   of  conduc to r s   50  as  they  en t e r   c l o s ing   die  14 

and  is  a l i gned   c o a x i a l l y   with  the  c l o s i n g   d ie .   As  conduc to r s   50  a r e  

fed  into  c lo s ing   die  14,  powder  is  fed  c o n t i n u o u s l y   through  i n l e t   26 

into  chamber  20  and  gear  32  is  r o t a t e d   by  dr ive   gear  34  which  r o t a t e s  

h e l i c a l   screw  22  to  ca r ry   the  powder  forward  in  the  annu la r   chamber  

towards  o u t l e t   end  28  of  housing  16.  At  the  same  time  a i r   u n d e r  

p r e s su re   is  fo rced   along  inner   tube  18  from  compressor   36  and  t h r o u g h  

porous  cap  42.  As  the  powder  in  chamber  20  is  forced  past   the  f r e e  

end  of  inner   tube  18  by  h e l i c a l   screw  22  i t   is  p r o p e l l e d   fo rward ly   by 

the  a i r   from  inner   tube  13  through  mouth  30  of  ou te r   housing  16  i n t o  

c los ing   die  14.  The  shape  of  bell   mouth  30  also  d i s p e r s e s   the  powder 

l a t e r a l l y .   As  conduc to r s   50  c lose   to  form  s t r a n d e d   cable  52  the  powder 

e n t e r i n g   c lo s ing   die  14  is  c a r r i e d   by  the  conduc to r s   to  f i l l   the  i n t e r -  

s t i c e s   in  the  cab le .   P r e f e r a b l y   conduc to r s   50  are  coated  with  oil  t o  

which  the  powder  a d h e r e s .  

In  a  m o d i f i c a t i o n   of  the  f i r s t   embodiment  as  shown  i n  

Figure  2,  appa ra tu s   which  is  o t h e r w i s e   as  d e s c r i b e d   for  Figure  1  has  

inner   tube  18  t e r m i n a t i n g   in  a  lavel   nozzle   60  for  the  a i r   p r e s s u r e   s u p p l y .  

In  a  second  embodiment  shown  in  Figure  3,  appa ra tu s   i s  

for  use  in  powder  f i l l i n g   a  m u l t i - s t r a n d e d   cable  having  a  core .   In  

th is   embodiment,  a  d i s t r i b u t o r   70  compr ises   an  ou te r   t u b u l a r   housing  72 

and  a  c o n c e n t r i c   inner   tube  74  which  extends   beyond  the  housing  at  t h e  

o u t l e t   end  of  chamber  76  def ined   between  the  tube  and  h o u s i n g .  



Tube  74  de f ines   w i th in   i t   a  passage  for  a  core  of  a  cab le .   A  r o t a t a b l e  

h e l i c a l   screw  member  78  c o n c e n t r i c   with  tube  74  is  l o c a t e d   in  chamber  76 .  

Inner  tube  74  is  d iv ided   into  an  inner   c y l i n d r i c a l   po r t i on   80  and  an  o u t e r  

c y l i n d r i c a l   po r t i on   82  s e p a r a t e d   from  the  inner   c y l i n d e r i c a l   p o r t i o n   t o  

form  l o n g i t u d i n a l   pas sageways  84   of  an  a i r   d e l i v e r y   means  r a d i a l l y  

o u t s i d e   the  passage  for   the  core .   Ad jacen t   i t s   f ree   end  86  c l o s i n g  

passageways  84,  ou te r   t u b u l a r   c y l i n d e r   82  has  a  c i r c u m f e r e n t i a l   p o r o u s  

cap  88  for  d i r e c t i n g   a i r   ou tward ly   from  the  axis  of  the  inner   t u b e .  

Inner   tube  74  p r o j e c t s   beyond  the  end  90  of  ou te r   housing  72  and  a 

sc reen   92  sur round  the  cap  88  at  the  end  of  chamber  76 .  

The  o p e r a t i o n   of  the  d i s t r i b u t o r   of  Figure  3  is  s i m i l a r  

to  t ha t   of  Figure  1  with  conduc to r s   50  fed  into  c l o s ing   die  14  and  

with  d i s t r i b u t o r   70  l o c a t e d   w i t h i n   the  c i r c l e   of  the  c o n d u c t o r s .   As 

conduc to r s   50  are  fed  in to   c l o s i n g   die  14  from  a  s t r a n d e r ,   a  core  94 

is  s i m u l t a n e o u s l y   fed  a x i a l l y   in to   the  c l o s i n g   die  through  inner   t u b e  

74  of  d i s t r i b u t o r   10,  and  the  conduc to r s   are  wrapped  around  the  core  t o  

form  a  cable   96.  At  the  same  time  powder  is  fed  along  chamber  76  by 

h e l i c a l   screw  78  and  a i r   under  p r e s s u r e   is  fo rced   along  passageways  84 

of  i n t e r   tube  74.  The  a i r   from  passageways  84  passes  through  p o r o u s  

cap  88  of  outer   t u b u l a r   c y l i n d e r   82  and  through  screen   92  where  i t   mee t s  

the  powder  l eav ing   chamber  84.  The  a i r   forms  the  powder  into  a  c l o u d  

which  is  d i r e c t e d   into  i n l e t   end  12  of  c l o s ing   die  14  where  i t   is  c a r r i e d  

by  conduc to r s   50  to  f i l l   the  i n t e r s t i c e s   between  the  conduc to r s   as  t h e y  

are  wrapped  about  core  94.  Screen  92  a s s i s t s   in  b reak ing   up  any  

a g g l o m e r a t i o n s   of  the  powder  being  moved  by  h e l i c a l   screw  7 6 .  

In  a  t h i r d   embodiment  shown  in  Figure   4,  an  inner   tube  74 

has  l o n g i t u d i n a l   passageways  84  t e r m i n a t i n g   in  a  c y l i n d r i c a l   porous  cap  

100  l oca t ed   beyond  the  end  of  inner   tube  74  which  is  co te rminus   with  t h e  

end  101  ou te r   housing  72.  Porous  cap  100  may  be  se t   in  an  e x t e n s i o n   102 



of  inner  t u b u l a r   c y l i n d e r   80  of  inner   tube  74.  Outer  housing  72 

t e rmina t e s   w i t h i n   a  c y l i n d r i c a l   f l ange   104  i n t e g r a l   with  the  apex  o f  

an  a x i a l l y   r o t a t a b l e   g e n e r a l l y   f r u s t o - c o n i c a l   shroud  106,  with  a  r i n g  

bear ing  seal  108  between  the  housing  and  the  f l a n g e .   Shroud  106  has  a 

f r u s t o - c o n i c a l   main  body  s e c t i o n   110  d ive rg ing   to  a  c i r c u l a r   f l ange   112 

loca ted   c lose   to  the  f r e e ,   outward  f l a r i n g   edge  114  of  i n l e t   end  12  o f  

c los ing   die  14.  D i s t r i b u t o r   10,  shroud  106  and  i n l e t   12  of  c l o s i n g  

die  14  form  a  cloud  chamber  107.  A  gap  116  between  f l ange   112  and  edge  

114  is  c i r c u m s c r i b e d   by  an  annu la r   s u c t i o n   means.  This  comprises   a 

channel  118  ex t end ing   around  f l ange   112  and  edge  114  with  an  o u t l e t  

c i r c u i t   120  c o n n e c t a b l e   to  s u c t i o n   means  not  shown.  S t rands   50  p a s s  

through  spaced  a p e r t u r e s   122  in  main  body  s e c t i o n   110  of  shroud  106.  

The  o p e r a t i o n   of  the  device  of  Figure  4  is  s i m i l a r   to  t h a t  

of  Figure  3.  Core  94  is  fed  through  inner   tube  74  of  d i s t r i b u t o r   10 

into  c los ing   d ie ,   powder  is  fed  along  chamber  76  by  h e l i c a l   screw  78 ,  

and  a i r   under  p r e s s u r e   is  forced  along  passageways  84  of  the  inner   t u b e .  

The  p r e s s u r i z e d   a i r ,   fo rced   through  porous  cap  100,  d i s p e r s e s   the  powder 

emanating  from  chamber  76  into  cloud  chamber  107  where  i t   is  c a r r i e d   by 

conductors   50  to  f i l l   the  i n t e r s t i c e s  b e t w e e n   the  conduc to r s   as  they  a r e  

wrapped  around  core  94.  As  conduc to r s   50  pass  c o n t i n u o u s l y   into  c l o s i n g  

die  14  shroud  106  r o t a t e s   about  i t s   conica l   axis  and  excess  powder  i s  

drawn  by  s u c t i o n   through  gap  116  into  condu i t   120  for  r e c y c l i n g .  

A  fou r th   embodiment  shown  in  Figure  5,  a  d i s t r i b u t o r   10 

inc ludes   an  inner   tube  74  having  inner   and  outer   c y l i n d r i c a l   p o r t i o n s  

80  and  82  d e f i n i n g   a i r   passageways  84.  These  t e r m i n a t e   in  a  porous  cap  

100  loca ted   at  the  end  of  the  inner   tube  which  is  a p p r o x i m a t e l y   c o t e r -  

minous  with  the  end  101  of  ou te r   housing  72.  A  c y l i n d r i c a l   e j e c t i o n  

nozzle  130  is  f ixed   at  one  end  132  to  the  f ree   end  101  of  ou te r   h o u s i n g  

72  by  a  c o l l a r   132  of  high  vo l t age   i n s u l a t i o n   m a t e r i a l .   A  f ree   end  134 



of  nozzle   130  f l a r e s  o u t w a r d l y .   A  r i n g  . 1 3 6  o f   high  vo l t age   i n s u l a t i o n  

m a t e r i a l   is  l oca t ed   c o n c e n t r i c a l l y  w i t h i n   porous  cap  100  and  c a r r i e s   a 

c y l i n d r i c a l   d e f l e c t o r   guard  138  at  i t s   f r ee   e n d .  

In  the  o p e r a t i o n   of  the  device   of  Figure   5,  powder  i s  

e l e c t r o s t a t i c a l l y   charged  such  as  by  pass ing   i t   through  an  e l e c t r o s t a t i c  

chamber  as  d e s c r i b e d   in  U.S.  Pa ten t   No.  4 , 1 0 0 , 0 0 2 .   The  charged  powder 

is  then  fed  along  chamber  76  of  d i s t r i b u t o r   10  by  screw  78  w h i l e  

p r e s s u r i z e d   a i r   is  fo rced   through  porous  cap  100  to  d i s t r i b u t e   t h e  

powder  as  a  cloud  through  nozzle  130  onto  conduc to r s   50  pass ing   i n t o  

c l o s i n g   die  14  as  in  Figure  1,  3  or  4 .  

-  In  a  f i f t h   embodiment  in  F igure   6,  in  a  d i s t r i b u t o r   10  an 

annu l a r   passageway  140  for  p r e s s u r i z e d   a i r   is  de f ined   between  ou te r   and 

inner   wal ls   142  and  144  of  an  ou te r   hous ing .   Between  inner   wall  144 

of  the  housing  and  an  inner   tube  146,  t he re   is  d e f i n e d  a   chamber  148  i n  

which  h e l i c a l   screw  78  is  l o c a t e d .   Wall  144  t e r m i n a t e s   in  a  c y l i n d r i c a l  

porous  s e c t i o n   150  which  p r o j e c t s   beyond  the  f r ee   end  of  inner   tube  146.  

Outer  housing  142  t e r m i n a t e s   in  a  con toured   nozzle   152  which  sea l s   t h e  

end  of  annu la r   passage  140.  

The  embodiment  of  Figure  6  o p e r a t e s   by  powder  b e i n g  

pushed  through  annu la r   chamber  148  and  d i s p e r s e d   through  nozzle   152  by 

p r e s s u r i z e d   a i r   emanating  from  passageway  140  through  porous  s e c t i o n  

150,  nozzle  152  being  l oca t ed   in  i n l e t   12  of  c l o s i n g   die  14  as  i n  

Figure   1,  3  or  4 .  

I t   wi l l   be  a p p r e c i a t e d   t h a t   the  p r e s e n t   i n v e n t i o n   p r o v i d e s  

a p p a r a t u s   which  improves  the  accuracy  of  c o n t r o l l i n g   the  amount  of  powder 

f i l l e r   used  in  the  con t inuous   p r o d u c t i o n   of  a  m u l t i - s t r a n d e d   c a b l e ,  

i n c l u d i n g   such  a  cable   having  a  core ,   and  the  proper   d i s p e r s e m e n t   of  t h e  

powder  among  the  s t r a n d s .   The  amount  of  powder  d i s p e r s e d   by  t h e  

d i s t r i b u t o r   is  governed  by  the  powder  input   into  the  i n l e t   and  the  s p e e d  



of  r e v o l u t i o n   of  h e l i c a l   screw  22  or  78  (which  also  provides   equa l  

d i s t r i b u t i o n   c i r c u m f e r e n t i a l l y   at  the  o u t l e t   end  of  chamber  20,  76  o r  

148).  The  p r e s s u r i z e d   a i r   flow  can  be  used  to  moni tor   the  proper  c o n c e n -  

t r a t i o n   of  powder  emanating  from  the  dev i ce .   Thus  a  dec rease   in  the  a i r  

flow  would  i n d i c a t e   tha t   the  c o n c e n t r a t i o n   of  powder  is  too  high  and 

conve r se ly   if  the  c o n c e n t r a t i o n   of  powder  d e c r e a s e s   the  a i r   flow  w i l l  

i n c r e a s e .   By  s u i t a b l e   feedback  from  DC  motor  38  the  feeding  ra te   o f  

powder  can  be  c o n t r o l l e d   with  a  very  sho r t   time  l a g .  

The  recovery   of  excess  powder  by  the  suc t ion   means  shown 

in  the  embodiment  of  Figure  4  may  be  used  in  the  o ther   embodiments  w i t h  

s u i t a b l e   s t r u c t u r a l   m o d i f i c a t i o n s .   S i m i l a r l y   screen  92  shown  in  F i g u r e  

3,  of  s u i t a b l e   mesh  s i z e ,   may  be  used  in  o the r   embod imen t s .  

In  a d d i t i o n   to,  or  in  s u b s t i t u t i o n   for ,   the  use  o f  

e l e c t r o s t a t i c   powder,  as  env i saged   in  the  embodiment  of  Figure  5 ,  

s t r a n d s   50  may  be  oil  coated  as  a  p r e f e r r e d   method  of  powder  f i l l i n g  

by  adherance   of  the  powder  to  the  s t r a n d s .  

P r e f e r r e d   embodiments  use  the  porous  cap  (42,  88,  100  o r  

150)  which  i n h i b i t s   b lockage   of  the  p r e s s u r i z e d   a i r   tube  (18)  o r  

passageways  (84,  140)  by  the  powder  i s s u i n g   from  the  d i s t r i b u t o r .  

Depending  upon  the  c o n f i g u r a t i o n   of  the  porous  cap  (42,  88,  100  or  1 5 0 ) ,  

or  nozzle  60  of  inner   tube  18  where  no  cap  is  used  as  in  Figure  2,  t h e  

powder  i s sues   from  d i s t r i b u t o r   10  both  a x i a l l y   and  r a d i a l l y   as  a  c l o u d  

approaching   uniform  d e n s i t y .  

The  d i s t r i b u t o r   may  be  r i g i d   or  i t   may  be  f l e x i b l e   a s  

d i s c l o s e d   in  United  S t a t e s   Pa ten t   A p p l i c a t i o n   No.  876,874  f i l e d   F e b r u a r y  

13,  1978  in  the  name  of  J.  H.  W a l l i n g .  



1.  Apparatus  for  f i l l i n g   the  i n t e r s t i c e s   of  a  m u l t i -  

s t r anded   cable   with  powder  in  which  a  p l u r a l i t y   of  s t r a n d s   are  fed  i n t o  

a  c lo s ing   die  having  an  outwardly   f l a r i n g   i n l e t   end  c h a r a c t e r i z e d   i n  

tha t   i t   i nc ludes   a  powder  d i s t r i b u t o r   (10,  70)  c o m p r i s i n g :  

an  outer   t ubu l a r   housing  (16,  72,  1 4 4 ) ;  

an  inner   tube  (18,  74,  146)  c o n c e n t r i c   with  the  h o u s i n g  

and  spaced  t he re f rom  to  form  with  the  housing  an  annu l a r   chamber  ( 2 0 ,  

76,  148)  having  an  i n l e t   (26)  for  r e c e i v i n g   powder  and  an  o u t l e t   end  ( 4 4 ) ;  

means  (22,  32,  34,  78)  to  move  powder  along  the  chamber  t o  

the  o u t l e t   end;  and  

means  (36,  38,  84,  140)  to  d e l i v e r   a i r   under  p r e s s u r e  

to  the  o u t l e t   end  of  the  chamber  whereby  powder  moved  along  the  chamber  

is  d i s p e r s e d   as  a  cloud  from  the  o u t l e t   end  t h e r e o f ;  

the  powder  d i s t r i b u t o r   being  l o c a t a b l e   with  the  o u t l e t  

end  of  the  chamber  d i sposed   to  d i r e c t   the  cloud  of  powder  into  the  i n l e t  

wall  (12)  of  the  c l o s i n g   die  ( 1 4 ) .  

2.  Apparatus   acco rd ing   to  claim  1  c h a r a c t e r i z e d   in  t h a t  

the  inner   tube  (18,  74)  s u r r o u n d s  a   passageway  (84,  140)  of  t h e  

a i r   d e l i v e r y   means  for  d e l i v e r i n g - a i r   under  p r e s s u r e   to  the  o u t l e t   end 

of  the  chamber .  

3.  Apparatus   a cco rd ing   to  claim  2  c h a r a c t e r i z e d   in  t h a t  

i t   i nc ludes   a  porous  cap  (42,  88,  100)  at  the  o u t l e t   end  of  the  pas sageway  

for  flow  of  p r e s s u r i z e d   a i r   t h e r e t h r o u g h .  

4.  Apparatus   a c c o r d i n g   to  claim  2  c h a r a c t e r i z e d   in  t h a t  

at  the  o u t l e t   end  of  the  chamber,  the  housing  extends   beyond  the  i n n e r  

tube  and  forms  a  nozzle   (28,  130,  1 5 2 ) .  



5.  Apparatus  accord ing   to  claim  2  c h a r a c t e r i z e d   in  t h a t  

at  the  o u t l e t   end  of  the  chamber,  the  housing  16  extends  beyond  the  i n n e r  

tube  and  the  inner  tube  and  housing  each  provide  a  nozzle  (28,  60)  at  t h e  

o u t l e t   end  of  the  chamber .  

6.  Apparatus   accord ing   to  claim  1  c h a r a c t e r i z e d   in  t h a t  

the  inner  tube  (74)  de f ines   a  passage  for  a  core  on  which  the  s t r a n d s  

are  wound  to  form  a  c a b l e .  

7.  Apparatus   accord ing   to  claim  6  c h a r a c t e r i z e d   in  t h a t  

the  inner  tube  has  r a d i a l l y   inner   and  ou te r   po r t i ons   (80,  82)  which  d e f i n e  

a  passageway  (84)  of  the  a i r   d e l i v e r y   means,  the  passageway  being  r a d i a l l y  

ou t s ide   the  passage  for  the  core ,   and  the  passageway  t e r m i n a t e s   in  a 

porous  cap  (42,  88,  100)  for  flow  of  p r e s s u r i s e d   a i r   t h e r e t h r o u g h .  

8.  Apparatus   accord ing   to  claim  7  c h a r a c t e r i s e d   in  t h a t  

at  the  o u t l e t   end  of  the  chamber,  the  inner   tube  (74)  extends  beyond 

the  housing  (72) ,   and  the  porous  cap  (88)  is  annu la r   and  c i r c u m s c r i b e s  

the  inner   po r t i on   (80)  of  the  inner   tube  whereby  the  p r e s s u r i s e d   a i r  

passes  t h e r e t h r o u g h   l a t e r a l l y   outwardly   with  r e s p e c t   to  the  axis  of  t h e  

inner   t u b e .  

9.  Apparatus   accord ing   to  claim  8  c h a r a c t e r i s e d   in  t h a t  

i t   inc ludes   a  sc reen   (92)  at  the  o u t l e t   end  of  the  chamber  for  f l o w  

t h e r e t h r o u g h   of  the  powder,  the  screen   being  d isposed   r a d i a l l y   o u t w a r d s  

of  the  porous  c a p .  



10.  Apparatus   accord ing   to  claim  7  c h a r a c t e r i z e d   in  t h a t  

the  housing  (10)  c a r r i e s   a  c y l i n d r i c a l   e j e c t i o n   nozzle  (130)  f i x e d  

t h e r e t o   by  a  c o l l a r   (132)  of  high  v o l t a g e   i n s u l a t i o n   m a t e r i a l ,   and  a 

ring  (136)  of  high  v o l t a g e   m a t e r i a l   is  f ixed   c o n c e n t r i c a l l y   w i th in   t h e  

porous  cap  (100)  to  s e p a r a t e   the  cap  f rom  the  passage  for  the  c o r e .  

11.  Apparatus   acco rd ing   to  claim  6  c h a r a c t e r i z e d   in  t h a t  

the  outer   housing  (142)  has  r a d i a l l y   inner   and  ou te r   wal ls   (142,  144) 

which  def ine  a  passageway  (140)  of  the  a i r   d e l i v e r y   means,  and  at  t h e  

o u t l e t   end  of  the  chamber,  the  housing  extends   beyond  the  inner   t u b e  

(146)  and  the  passageway  (140)  t e r m i n a t e s   in  an  annu la r   porous  cap  (150)  

which  is  d i sposed   r a d i a l l y   inwards  of  the  passageway  to  d i r e c t   p r e s s u r i z e d  

a i r   from  the  passageway  l a t e r a l l y   inwardly   with  r e s p e c t   to  the  axis  o f  

the  outer   t u b e .  

12.  Apparatus   accord ing   to  claim  1  c h a r a c t e r i z e d   in  t h a t  

the  powder  d i s t r i b u t o r   is  a x i a l l y   a l i g n e d   with  the  c l o s i n g   d ie ,   and  an  

a x i a l l y   r o t a t a b l e   g e n e r a l l y   f r u s t o - c o n i c a l   shroud  (106)  i n t e r c o n n e c t s  

the  outer   housing  and  the  i n l e t   end  of  the  c l o s ing   d ie ,   the  shroud  h a v i n g  

a  p l u r a l i t y   of  spaced  a p e r t u r e s   (122)  for  passage  of  s t r a n d s   t h e r e t h r o u g h  

into  the  c lo s ing   die  to  form  the  c a b l e .  

13.  Apparatus   accord ing   to  claim  12  c h a r a c t e r i z e d   in  t h a t  

the  shroud  is  f r e e l y   r o t a t a b l e .  



14.  Apparatus   accord ing   to  claim  12  c h a r a c t e r i z e d   in  t h a t  

the  shroud  has  a  c y l i n d r i c a l   f l ange   (104)  at  an  apex  t h e r e o f ,   the  f l a n g e  

i n t e r e n g a g i n g   the  housing  through  a  bear ing   seal  (108),   and  a  c i r c u l a r  

rim  f lange  (112)  l oca t ed   a d j a c e n t   the  i n l e t   end  of  the  c los ing   die  w i t h  

a  gap  t h e r e b e t w e e n ,   and  annu la r   suc t ion   means  (118,  120)  c i r c u m s c r i b e s  

the  gap .  








	bibliography
	description
	claims
	drawings
	search report

