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(5)  Apparatus  and  method  for  use  in  fluidized  powder  filling  of  multiple  core  unit  cables. 

For  powder  filling  of  cables,  in  a  fluidized  powder  bed,  it 
has  been  proposed  to  pass  the  cable  core  through  a  bed  in  a 
substantially  closed  condition.  There  is  a  limit  to  the  number 
of  conductors  a  core  can  have  for  effactive  filling.  In  the  pres- 
ent  invention  the  cable  core  is  opened  up  into  a  number  of 
core  units  by  passing  through  an  opening  member  (50).  The 
opening  member  is  freely  ridable  on  the  cable  core  and  has  a 
hole  (55,  55A)  for  each  unit.  The  opener  is  held  against  a 
support  member  (40)  and  an  air  bearing  formed  between  the 
two  members.  Air  is  also  usually  fed  to  the  holes  (55,  55A)  in 
the  opener  member  through  which  the  core  units  pass  to 
prevent  flow  of  powder  out  from  the  bed.  The  opening 
member  can  be  positioned  in  the fluidized  bed  or  outside 
immediately  prior  to  passage  of  the  cable  core  through  the 
bed.  The  units  are  each  in  a  substantially  closed  condition  in 
the  bed  and  the  units  close  to  a  single  core  also  in  the  bed. 



In  copending  Canadian  a p p l i c a t i o n   no.  306,402,   f i l e d  

June  28,  1978,  in  the  name  of  the  p r e s e n t   a s s i g n e e   there   is  d e sc r i bed   t h e  

f l u i d i z e d   powder  f i l l i n g   of  a  cable   core  by  pass ing   the  cable  core  t h r o u g h  

a  f l u i d i z e d   bed  in  a  s u b s t a n t i a l l y   c losed   c o n d i t i o n .   There  appears   to  be  a 

l i m i t   to  the  s ize   of  cable  core  which  can  e f f e c t i v e l y   be  f i l l e d ,   and  in  t h e  

case  of  a  t e l ecommunica t ions   cable   having  a  core  composed  of  a  m u l t i p l i c i t y  

of  pa i rs   of  c o n d u c t o r s ,   a  c o n v e n i e n t   maximum  uni t   s ize   is  f i f t y   pa i r s   o f  

c o n d u c t o r s .  

For  cables   having  more  than  th is   number  of  c o n d u c t o r s ,  

the  cable  core  is  "opened"  to  form  a  number  of  core  u n i t s ,   each  uni t   b e i n g  

in  a  s u b s t a n t i a l l y   closed  c o n d i t i o n   as  i t   passes  through  the  f l u i d i z e d   b e d .  

The  cable  core  can  be  opened  be fore   or  a f t e r   e n t e r i n g   the  f l u i d i z e d   b e d ,  

and  c loses   back  again  in  the  b e d .  

In  i t s   b r o a d e s t   a s p e c t ,   the  i nven t ion   is  concerned  w i t h  

an  opening  device  for  opening  a  cab le   core  into  a  p l u r a l i t y   of  core  u n i t s ,  

with  the  i n d i v i d u a l   uni ts   being  powder  f i l l e d  i n   a  s u b s t a n t i a l l y   c l o s e d  

c o n d i t i o n .   The  opening  device  can  be  p o s i t i o n e d   in  the  f l u i d i z e d   bed  o r  

ou t s ide   the  bed  p r io r   to  passage  of  the  cable   core  through  the  bed.  The 

device  comprises  an  opening  member  f r e e l y   r id ing   on  the  cable  core  and  s u p p o r t e d  

a g a i n s t   a  suppor t   member  through  an  a i r   bear ing   a r r a n g e m e n t .  

The  i n v e n t i o n   wil l   be  r e a d i l y   unders tood  by  t h e  

fo l lowing  d e s c r i p t i o n   of  c e r t a i n   embodiments ,   by  way  of  example,  i n  

con junc t i on   with  the  accompanying  d rawings ,   in  w h i c h : -  

Figure  1  is  a  d i ag rammat i c   l o n g i t u d i n a l   c r o s s - s e c t i o n  

through  a  f i l l i n g   bed  with  an  opening  device   in  the  b e d ;  



Figure  2  is  a  d iagrammat ic   p e r s p e c t i v e   view  of  t h e  

two  basic  par ts   of  the  dev ice ,   shown  spaced  a p a r t   for  c l a r i t y ;  

Figure  3  is  a  c r o s s - s e c t i o n   on  the  l ine   I I I - I I I  

of  Figure  2,  with  the  device  as  in  u s e ;  

Figure  4  is  a  d iagrammat ic   l o n g i t u d i n a l   c r o s s -  

s e c t i o n   through  a  f i l l i n g   bed  with  an  opening  device   ou t s ide   the  b e d ,  

b e f o r e  e n t r y  o f   the  cable   c o r e ;  

Figure  5  is  a  f r o n t   view  of  the  opening  device  i n  

Figure  4,  as  i t   would  be  seen  in  the  d i r e c t i o n   of  the  arrow  A  i n  

Figure  4 ;  

Figure  6  is  a  c r o s s - s e c t i o n   on  the  l ine   VI-VI 

of  Figure  5,  i l l u s t r a t i n g   the  opening  device   in  more  d e t a i l ;  .  

Figure  7  is  a  p e r s p e c t i v e   view  on  the  inner   face  o f  

the  i n l e t   wall  of  the  bed,  showing  an  a i r   c o l l e c t o r ;  

Figure  8  is  a  c r o s s - s e c t i o n   through  an  a l t e r n a t i v e   fo rm 

of  cable  opening  dev ice ,   on  the  l ine   V I I I - V I I I   of  Figure  9 ;  

Figure  9  is  a  face  view  in  the  d i r e c t i o n   of  arrow  A  i n  

Figure  8,  with  c e r t a i n   hidden  d e t a i l s   shown  in  do t t ed   o u t l i n e ;  

Figure   10  is  a  p a r t i a l   c r o s s - s e c t i o n ,   on  the  l ine   X-X 

of  Figure  8,  i l l u s t r a t i n g   the  s t r u c t u r e   at  the  p e r i p h e r y   of  the  r o t a t i n g  

member. 

As  i l l u s t r a t e d   in  F igure   1 ,  a   f l u i d i z e d   powder 

f i l l i n g   bed  is  i n d i c a t e d   g e n e r a l l y   at  10,  the  powder  being  in  the  main 

p o r t i o n   11  having  a  p e r f o r a t e d   base  member  12,  an  a i r   box  13  under  t h e  

member  12,  with  an  a i r   supply  at  14.  The  main  p o r t i o n   is  covered  by  a  l id   15 

and  dust  e x t r a c t i o n   is  provided  at  16.  The  bed  can  be  suppl ied   with  powder  

e i t h e r   by  removing  the  l id   or  by  p r o v i d i n g   an  i n l e t .   A  typ ica l   form  of  bed 

is  i l l u s t r a t e d   in  the  above  ment ioned  a p p l i c a t i o n .  

A  cable   core  17  e n t e r s   via  an  i n l e t   die  18  and  t h e n  



the  c o r e - i s   opened  by  t h e  c o r e   un i t s   pass ing   through  an  opening  device   19.  

After   passage  th rough  the  opening  device  the  core  u n i t s   c lose   t o g e t h e r ,  

as  i n d i c a t e d   at  20,  and  then  e x i t   through  an  ex i t   die  21.  Af te r   p a s s i n g  

through  t h e  e x i t   die  t h e  c o r e   can  be  wrapped,  for  example  by  a  tape  wrapp ing  

device  22  and  tape  23.  The  opening  device  can  be  suppor ted   in  the  bed  by  a 

suppor t   p l a t e   24  e x t e n d i n g   across   the  main  p o r t i o n   11 .  

The  opening  device  19  is  i l l u s t r a t e d   in  more  d e t a i l  

in  Figures  2  and  3.  The  device  comprises   a  suppor t   member  25  a t t a c h e d   t o  

the  suppor t   p l a t e   24,  and  an  opening  member  26  which  r ides   on  the  cable  c o r e  

17,  the  core  opens  up  in to   a  p l u r a l i t y   of  core  un i t s   27.  Support   member  25 

is  annular   in  fo rm  and  has  an  annula r   passage  28  formed  from  the  back  s u r f a c e .  

The  back  su r f ace   of  the  suppor t   member  is  held  t i g h t   a g a i n s t   the  s u p p o r t  

p la te   22,  as  by  screws  at   29,  and  p r e s s u r i z e d   a i r   is  fed  to  the  passage  28 

via  an  i n l e t   30.  Formed  in  the  f r o n t   face  of  the  suppor t   member  25  are  a 

number  of  small  o r i f i c e s   31  communicating  with  the  passage  28.  In  o p e r a t i o n ,  

with  the  opening  member  26  r id ing   on  the  cable   core ,   the  drag  on  the  o p e n i n g  

member  holds  i t   a g a i n s t   the  suppor t   member  25,  and  the  opening  member  is  a l s o  

main ta ined   in  a l i g n m e n t   with  the  suppor t   member.  High  p r e s s u r e   a i r   f e e d s  

through  the  o r i f i c e s   31  a n d  s u p p o r t s   the  opening  member  26  a  sho r t   d i s t a n c e  

away  from  the  s u p p o r t   member,  a l lowing  v i r t u a l l y   f r i c t i o n   f ree   r e l a t i v e  

movement.  The  a i r   a lso   p reven t s   f l u i d i z e d   powder  p e n e t r a t i n g   between  the  two 

members.  Holes  32  are  formed  through  the  opening  member  26  for  passage  o f  

core  un i t s   t h e r e t h r o u g h .  

To  s t a r t   the  o p e r a t i o n ,   the  cable  core  is  d iv ided   i n t o  

the  r equ i red   number  of  core  u n i t s  a f t e r   passage  through  the  i n l e t   die  18.  

While  seven  are  shown  in  Figures  2  and  3,  a  sma l l e r   number  can  occur ,   or  a 

la rge   number.  For  l a rge   cable  cores  more  than  one  row  of  holes  32  can  be 

provided  in  the  opening  member.  The  i n d i v i d u a l   core  un i t s   are  then  p u t  

through  the  holes  32,  then  through  the  c e n t r e   of  the  suppor t   member  25  and 



then  out  through  the  e x i t   die  21.  Usual ly   a  p u l l i n g   member  is  a t t a c h e d   to  t h e  

end  of  the  cable  core  to  lead  i t   through  any  s u c c e s s i v e   s t ages   and  on  t o  

the  take-up  spool .   The  bed  is  then  c lo sed ,   a i r   admi t ted   to  the  a i r   box  13 

and  the  powder  f l u i d i z e d .   The  cable   core  is  pu l l ed   through  the  bed,  t h e  

core  opening  to  pass  through  the  opening  member  26  and  then  c l o s i n g   a g a i n .  

The  powder  f i l l s   the  i n t e r s t i c e s   between  the  conduc to r s   in  each  core  u n i t  

p r i o r   to  the  cable   core  c l o s i n g   t o g e t h e r .   There  is  some  t w i s t   in  the  c o r e  

u n i t s ,   about  the  l o n g i t u d i n a l   axis   of  the  core ,   and  the  opening  member  26  c a n  

r o t a t e   r e l a t i v e   to  the  suppo r t   member  25  qu i t e   e a s i l y .  

Figure   4  i l l u s t r a t e s   d i a g r a m m a t i c a l l y   an  a l t e r n a t i v e  

a r rangement   in  which  the  opening  device  19  is  mounted  on  the  o u t s i d e   of  t h e  

bed  10  at  the  i n l e t   to  the  f i l l i n g   po r t i on   11.  Where  a p p l i c a b l e   the  same 

r e f e r e n c e   numerals  are  used  in  F igure   4,  and  in  Figures   5  and  6,  for   t h e  

same  items  as  in  F igures   1  to  3.  The  cable   core  is  opened  in to   un i t s   b e f o r e  

e n t e r i n g   the  f l u i d i z e d   bed,  c l o s i n g   again  in  the  bed  at  2 0 .  

F igures   5  and  6  i l l u s t r a t e   in  more  d e t a i l   the  o p e n i n g  

device   19  of  Figure  4.  In  t h i s   example  a  suppor t   member  40  is  a t t a c h e d   t o  

the  i n l e t   end  wall  41  of  the  main  p o r t i o n   11  of  the  bed.  The  suppo r t   member 

40  is  t ubu la r   and  has  a  con ica l   s u p p o r t   s u r f a c e   42  and  an  annu la r   wall  43 

ex tend ing   from  the  o u t e r   p e r i p h e r y   of  the  conica l   s u r f a c e   forming  a  c h a m b e r .  

An  annula r   channel  44  is  formed  in  the  back  of  the  suppor t   member  and  

p r e s s u r i z e d   a i r   is  s u p p l i e d   to  t h i s   channel  via  an  i n l e t   45  c o n n e c t i n g  

passage   46.  Small  o r i f i c e s   47  extend  from  the  suppor t   s u r f a c e   42  through  t o  

the  channel  44 .  

P o s i t i o n e d   w i th in   the  suppor t   member  40  is  an  o p e n i n g  

member  50.  The  opening  member  has  a  forward,   con ica l   s u r f a c e   51  which  i s  

in  o p p o s i t i o n   to  s u r f a c e   42.  The  p e r i p h e r y   of  the  opening  member  is  a l s o  

a  f r e e l y   moveable  f i t   i n s i d e   the  wall  43.  An  annu l a r   chamber  52  is  formed  i n  

the  pe r iphery   of  the  opening  member  and  p r e s s u r i z e d   a i r   is  fed  to  t h i s  



chamber  via  an  i n l e t   53.  From  the  chamber  52  a i r   is  fed  via  small  d i a m e t e r  

bores  54  to  holes  55  and  55a  ex tend ing   th rough   the  opening  member  and  t h r o u g h  

which  pass  the  core  u n i t s .   The  f e a t u r e   of  the  a i r   supply  bores  54  will   be 

d e s c r i b e d   l a t e r .  

The  rearward  s u r f a c e   56  of  the  opening  member  50  i s  

r ecessed   around  the  pe r i phe ry   to  provide   a  rearward  bear ing   su r face   57,  and 

a  r e t a i n i n g   member  58  is  p o s i t i o n e d   in  the  r e c e s s .   The  r e t a i n i n g   member  has  

a  r a d i a l l y   ex t end ing   f lange   59  which  mates  with  a  r a d i a l l y   ex tending   f l a n g e  

60  on  the  suppor t   member  40  and  screws  61  connect   the  two  f langes   t o g e t h e r .  

A  gasket   62  can  be  p o s i t i o n e d   between  the  f l a n g e s .   The  r e t a i n i n g   member  has  

an  annu la r   c a v i t y   63,  c losed  by  a  c o v e r  p l a t e   64  with  a  gasket   65.  Small  

o r i f i c e s   66  connec t   the  c av i ty   63  with  the  f r o n t   su r f ace   67  of  the  r e t a i n i n g  

member.  P r e s s u r i z e d   a i r   is  fed  to  the  c a v i t y   63  via  an  i n l e t ,   not  shown. 

In  o p e r a t i o n ,   once  the  cable   core  has  been  i n i t i a l l y  

opened  and  the  core  uni ts   passed  through  the  holes  55,  and  55a  through  t h e  

bed  10,  out  through  the  uni t   die  21  and  on  to  the  take  up  spool ,   a i r   i s  

supp l ied   to  the  a i r   box  13  to  f l u i d i z e   the  powder  and  also  to  t h e  c h a n n e l  

44,  chamber  52  and  cav i ty   63 .  

The  p r e s s u r i z e d   a i r   fed  to  the  channel  44  and 

cav i ty   63  flows  through  the  o r i f i c e s   47  and  66  and  forms  an  a i r   b e a r i n g  

between  the  suppor t   member  and  the  opening  member.  There  is  thus  v i r t u a l l y  

no  f r i c t i o n   between  suppor t   member  and  opening  member.  Air  will  a lso  f l o w  

between  the  ou te r   pe r i phe ry   of  the  opening  member  and  the  inner  s u r f a c e   o f  

the  wall  4 3 .  

Although  the  core  u n i t s   are  pass ing   through  the  h o l e s  

55  and  55a  at  a  f a i r l y   high  speed,   say  over  100  f t .   per  minute ,   powder  t e n d s  

to  escape  from  the  bed  out  through  the  ho l e s .   By  feeding  a i r   in  via  i n l e t  

53,  chamber  52  and  bores  54,  a  small  net  flow  of  a i r   into  the  bed  can  be 

ach ieved ,   p r e v e n t i n g   out f low  of  powder.  The  flow  of  th is   a i r   can  be  c o a t r o l '  



so  t h a t   powder  leakage  is  j u s t   p r e v e n t e d .   The  a i r   f lowing  from  the  o r i f i c e  

47  between  concia l   s u r f a c e s   42  and  51  flows  out  from  between  these   s u r f a c e s  

at   the  mounting  p o s i t i o n   on  the  end  wall  41.  This  flow  could  i n t e r f e r e   w i t h  

the  f l u i d i z e d   bed  and  a  c o l l e c t i o n   system  can  be  p rov ided .   As  seen  i n  

F igures   6  and  7,  c o l l e c t o r   member  68  is  a t t a c h e d   to  the  ins ide   of  the  w a l l  

41,  the  inner   p e r i p h e r y   of  the  member  68  s i t u a t e d   in  a  recess   69  in  the  f o r w a r d  

end  of  the  opening  member.  The  inner   p o r t i o n   of  the  member  68  is  r e c e s s e d  

on  the  s ide  f ac ing   the  suppor t   member  40  and  opening  member  50  and  forms 

an  annu la r   condu i t   70  into  which  the  a i r   flows  from  between  s u r f a c e s   42  and  

51.  The  annu la r   condu i t   70  connects   via  a  passage   71  to  an  o u t l e t   72 

opening  into  the  space  above  the  bed  at  11.  The  bed  exhaust   is  s l i g h t l y  

below  a tmosphere   p r e s s u r e .   S i m i l a r l y ,   an  a i r   supply   can  be  provided  to  f e e d  

a i r   to  the  holes  32  in  the  opening  member  of  F igures   1,  2  and  3 .  

Thus  the  opening  member  50  r i d e s   f r e e l y   on  t h e  

cab le   core  and  can  r o t a t e   f r e e l y   wi th in   the  s u p p o r t   member  as  the  cable  c o r e  

passes   through  the  bed.  The  number  of  holes   55  can  vary  depending  upon 

core  s ize   and  number  of  core  u n i t s .   More  than  one  row  of  holes  55  can  be  

p rov ided ,   as  n e c e s s a r y .   I t   is  also  p o s s i b l e   to  p rov ide   an  opening  member 

with  a  l a rge   number  of  holes  55,  with  means  for   b lock ing   those  holes  n o t  

u s e d .  

The  a r rangement   i l l u s t r a t e d   in  F igure   8  is  for  a  l a r g e  

c a b l e ,   the  a r r angemen t   opening  the  cable   into  18  u n i t s .   The  a r r a n g e m e n t  

compr ises   an  opening  member  or  ro to r   80  having  e i g h t e e n   a x i a l l y   e x t e n d i n g  

holes   81  ex tend ing   t h e r e t h r o u g h .   The  r o t o r   is  s u p p o r t e d   in  a  suppor t   member 

o r   hous ing ,   i n d i c a t e d   g e n e r a l l y   at  82,  and  has  a  c e n t r a l   po r t ion   83  o f  l a r g e r  

d i a m e t e r   than  end  p o r t i o n s   84  and  85.  The  housing  82  has  a  c e n t r a l   p o r t i o n  

86  and  end  p o r t i o n s   87  and  88,  the  inner   bores  of  the  p o r t i o n s   86,  87  and  88 

being  such  t h a t   the  r o to r   is  a  c lose   r o t a t i n g   f i t   t h e r e i n .  

I n s e t   in to   the  c e n t r a l   p o r t i o n   86  of  the  housing  82 



are  a  p l u r a l i t y   of  nozzle  un i t s   89  and  a  p l u r a l i t y   of  exhaus t   o u t l e t s   9 0 .  

In  the  p a r t i c u l a r   e x a m p l e  i l l u s t r a t e d   the re   are  four   nozzle   un i t s   89 

spaced  90°  apa r t   round  the  c e n t r a l   p o r t i o n   86,  and  four   exhaus t   o u t l e t s   90 

also  spaced  90s  apa r t   and  being  midway  between  the  nozz le   u n i t s .   Air  i s  

s u p p l i e d   to  the  nozzle   un i t s   89  v i a  p i p e s ,   not  shown,  connected   to  t h r e a d e d  

i n l e t s   91,  and  exhaus t   a i r   is  exhaus ted   through  p i p e s ,  n o t   shown,  connected  t o  

th readed   o u t l e t s   99.  The  f o u r  n o z z l e   un i t s   89  and  four  exhaus t   o u t l e t s   90 

are  shown  in  do t ted   o u t l i n e   in  Figure  9 .  

P o s i t i o n e d   in  each  nozzle   un i t   89  is  a  nozzle   member  9 2 ,  

i l l u s t r a t e d   in  c r o s s - s e c t i o n   in  Figure  10.  The  p e r i p h e r y   of  the  c e n t r a l  

p o r t i o n   83  of  the  r o to r   80  has  a  p l u r a l i t y   of  s e m i - c i r c u l a r   grooves  93  i n  

a l ignmen t   with  the  nozzle  members  92.  A  c i r c u m f e r e n t i a l   groove  94  e x t e n d s  .  

on  e i t h e r   side  of  the  grooves  93.  The  grooves  93,  with  the  nozzle  members 

92,  form  an  a i r   t u r b i n e   s t r u c t u r e .   Air  admi t t ed   to  a  nozzle   u n i t   89  i s  

e j e c t e d   by  the  nozzle  member  to  impinge  on  the  grooves  93  to  produce  a 

r o t a t i o n a l   e f f o r t   on  the  r o to r   80.  The  nozzle   un i t s   89  are   mounted  i n  

c i r c u l a r   housings  95  welded  to  the  housing  82.  The  nozzle   un i t s   can  be  

i n s e r t e d   in  the  housings  in  one  of  two  d i r e c t i o n s ,   e i t h e r   as  i l l u s t r a t e d  

in  Figure   10,  or  r o t a t e d   through  180°.  Thus  the  nozzle   member  can  be 

p o s i t i o n e d   to  e j e c t   a i r   in  one  d i r e c t i o n   o r  a n o t h e r ,   180°  a p a r t ,   and 

p rov ides   for  both  r o t a t i o n a l   and  braking   e f f o r t   as  r e q u i r e d .  

The  c e n t r a l   p o r t i o n   86  of  the  housing  on  e i t h e r   side  o f  

the  c e n t r a l   s ec t i on   is  formed  by  spaced  members  96  to  provide   an  a n n u l a r  

a i r   chamber  97.  Small  bores  98  extend  through  the  inner   members  96,  and  a i r  

passes   through  the  bores  98  to  form  an  a i r   bea r ing   between  the  pe r i phe ry   o f  

the  c e n t r a l   po r t ion   of  the  r o t o r   and  the  inner   s u r f a c e s   of  inner   members  96 .  

S i m i l a r l y   end  members  100  and  101  form  annu la r   a i r   chambers  

102  and  103,  with  small  bores  104  ex tend ing   through  the  inner   wal ls   105  o f  

the  chambers  102  and  103.  'Air  f lowing  through  the  bores  104  forms  a i r  



b e a r i n g s   between  the  end  su r f aces   120  of  the  c e n t r a l   p o r t i o n   83  of  the  r o t o r  

80  and  the  end  members  100  a n d  1 0 1 .  

Air ,   under  p r e s s u r e ,   is  fed  to  chambers  102  and  103  v i a  

i n l e t s   107  and  108  r e s p e c t i v e l y   and  tb  chambers  97  via  one  or  more  i n l e t s   109 .  

Air  e scap ing   by  f lowing  down  between  the  end  of  the  c e n t r a l   p o r t i o n   83  o f  

the  r o t o r   and  i n n e r  w a l l   105  of  end  member  100,  at  the  l e f t   s ide  of  Figure  8 ,  

can  flow  between  the  c i r c u m f e r e n c e   of  the  reduced  d i ame te r   p o r t i o n   84  and 

the  end  member  in to   chamber  110  and  exhaus t   via  o u t l e t   111 .  

Depending  upon  the  s i ze   of  c a b l e ,   and  the  number  of  u n i t s  

the  cable   needs  to  be  d iv ided   in to ,   so  the  r o t o r   can  have  d i f f e r i n g   numbers  o f  

holes  81.  For  example  r o t o r s   with  2  to  12  holes   can  be  p rov ided ,   C o n v e n i e n t l y  

the  d imens ions   of  the  r o to r   are  s t a n d a r d ,   a p a r t   from  the  number,  and 

p o s s i b l y   d i a m e t e r ,   of  the  holes  81.  Rotors  can  be  r e p l a c e d   by  removing  t h e  

end  p o r t i o n s   88  of  the  housing  82.  The  r o t o r   80  can  then  be  s l i d   out  and 

ano the r   r e p l a c e d .   The  end  por t ion   88  is  l o c a t e d   and  held  in  p lace   by  dowels 

112  and  cam  a c t i o n   s tuds  113 .  

In  the  example  i l l u s t r a t e d   in  F igures   8,  9  and  10,  t h e  

cable   moves  through  the  r o t o r   in  a  d i r e c t i o n   i n d i c a t e d   by  the  arrow  X  i n  

F igure   8.  The  device   is  mounted  on  the  end  wal l   of  the  i n l e t   end  of  t h e  

f l u i d i z e d   bed  h o u s i n g ,   the  wall  i n d i c a t e d   at  114  in  Figure  8.  Thus  F i g u r e  

8  is  in  the  o p p o s i t e   sense  to  t h e  a r r a n g e m e n t   i l l u s t r a t e d   in  Figure   6 .  

While  the  t w i s t   of  the  cable   un i t s   themse lves   wi l l   tend  to  r o t a t e   the  r o t o r  

as .  the  cable   passes   through  the  f l u i d i z e d   bed,  with  l a r g e   cab les   the  s ize   o f  

the  r o t o r   can  be  such  as  to  c r e a t e   s i g n i f i c a n t   r o t a t i o n a l   drag.   The  use  o f  

the  " t u r b i n e " e f f e c t   of  the  nozzle  members  92  and  grooves  93  can  be  used  t o  

overcome  th i s   r o t a t i o n a l   drag.   However,  under  some  c i r c u m s t a n c e s ,   the  r o t o r  

can  tend  to  r o t a t e   f a s t e r   than  is  de s i r ed   due  to  the  r o t a t i o n   imposed  on  the  i 

motor  by  the  cab le .   In  such  c i r c u m s t a n c e s ,   by  r e v e r s i n g   the  i n l e t   members,  

as  d e s c r i b e d   above,   a  b rak ing   e f f o r t  c a n   be  a p p l i e d   to  the  r o t o r .   The 



" t u r b i n e "   e f f e c t   can  be  c o n t r o l l e d   by  c o n t r o l l i n g   the  a i r   supply  to  the  n o z z l e  

un i t s   89.  The  number  of  nozzle   un i t s   used  can  be  v a r i e d ,   and  the  number 

provided  can  a lso   vary.   The  end  loading  imposed  on  the  r o t o r ,   or  o p e n i n g  

member,  80  by  passage   of  the  cable   is  suppor ted   by  the  end  member  100  which  

cor responds   to  the  suppo r t   member  25  in  Figures  2  and  3  and  suppor t   member  40 

in  Figure  6.  In  the  example  i l l u s t r a t e d   in  Figure  8  the  r o t o r   or  o p e n i n g  

wember  80  p r o j e c t s   in to   a  hole  in  the  end  wall  114.  However,  the  a r r a n g e m e n t  

of  Figures  8,  9  and  10  can  be   mounted  on  a  p l a t e   which  in  turn  mounts  on  t h e  

end  wall  of  the  f l u i d i z e d   b e d .  

As  a  t y p i c a l   example,  the  bed  10  can  be  4  f t .   l o n g .  

The  cable  core  u n i t s   c lose   down  at  a  p o s i t i o n   which  can  vary  from  a b o u t  

6"  to  about  18"  from  the  i n l e t   wal l .   The  l a r g e r   the  cable   the  g r e a t e r   t h e  

d i s t a n c e   the  c l o s i n g   down  from  the  i n l e t .   The  bed  can  be  made  s h o r t e r ,   but  t h e  

s ize   given  will   accommodate  var ious   cable   s i z e s .   It  is  b e l i e v e d   tha t   t h e  

length   of  bed  beyond  the  c lo s ing   down  of  the  core  un i t s   evens  out  the  f i l l i n g ,  

but  the  ma jo r i t y   of  the  f i l l i n g   occurs  at  the  beginning   be fo re   the  core  u n i t s  

d o s e   down.  A  t y p i c a l   a i r   supply  p r e s su re   is  about  80  psi  a l though   th is   can 

vary  and  lower  p r e s s u r e s   have  been  used.  The  a i r   flows  are  qu i t e   smal l .   The 

s ize   of  the  holes  32  and  55  will   depend  upon  the  s ize   of  the  cable   core  u n i t s  

pass ing   t h e r e t h r o u g h .   As  an  example,  for  the  a r r angement   as  i l l u s t r a t e d   i n  

Figures   5  and  6,  the  f o l l o w i n g   t ab le   gives  t yp ica l   d imens ions   for  a 

t e l ecommunica t i ons   c a b l e ,   in  which  the  cable  core  has  been  d iv ided   up  so  t h a t  

core  un i t s   of  a l t e r n a t e l y   twelve  and  t h i r t e e n   pa i r s   pass  through  h o l e s  

55,  and  a  t w e n t y - f i v e   pa i r   un i t   passes  through  holes  55a.  Other  numbers  o f  

pa i r s   per  uni t   can  be  p rovided   with  co r r e spond ing   a d j u s t m e n t   to  the  h o l e  

d i a m e t e r s .  





1.  Apparatus  for  use  in  f l u i d i z e d   powder  f i l l i n g   o f  

m u l t i p l e   core  u n i t  c a b l e s ,   compris ing   an  opening  member  for  opening  a 

cable   into  a  p l u r a l i t y   of  core  u n i t s ,   c h a r a c t e r i z e d   by:  a  s u p p o r t  

member  ( 2 5 , 4 0 , 8 2 ) ;   a  r o t a t a b l e   opening  member  ( 19 ,50 ,80 )   p o s i t i o n e d   a g a i n s t  

the  suppor t   member  (25 ,40 ,82)   and  i nc lud ing   a  p l u r a l i t y   of  holes  ( 3 2 , 5 5 , 5 5 a ,  

81)  ex tend ing   in  an  axial  d i r e c t i o n   through  the  opening  member,  each  h o l e  

adapted  for  passage  of  a  core  uni t   t h e r e t h r o u g h ;   and  means  ( 2 8 , 3 0 , 3 1 , 4 4 , 4 7 ,  

102,103,104)   for  supply  p r e s s u r i z e d   a i r   between  the  opening  member  and  t h e  

suppor t   member  to  form  at  l e a s t   one  a i r   bear ing  t h e r e b e t w e e n ;   the  o p e n i n g  

member  f r e e l y   r i d a b l e   on  the  cable  c o r e .  

2.  Apparatus  as  claimed  in  claim  1,  c h a r a c t e r i z e d   by  t h e  

opening  member  ( 19 ,50 ,80 )   p o s i t i o n e d   ad j acen t   to  an  end  su r f ace   on  the  s u p p o r t  

member. 

3.  Apparatus  as  claimed  in  claim  1  or  2,  c h a r a c t e r i z e d  

by  the  suppor t   member  (25)  and  the  opening  member  (19)  mounted  in  a  f l u i d i z e d  

powder  f i l l i n g   bed  ( 1 0 ) .  

4.  Apparatus  as  claimed  in  claim  1  or  2,  c h a r a c t e r i z e d  

by  the  suppor t   member  (25,40)  and  the  opening  member  (19 ,50 ,80)   mounted  a t  

an  i n l e t   end  of  a  f l u i d i z e d   powder  f i l l i n g   bed  ( 1 0 ) .  

5.  Apparatus  as  claimed  in  any  one  of  claims  1  to  4 ,  

c h a r a c t e r i z e d   by  means  (52,54)  for  supplying  p r e s s u r i z e d   a i r   to  the  h o l e s  

(55,55a)   ex tending   through  the  opening  member  at  a  p o s i t i o n   i n t e r m e d i a t e  

the  ends  of  the  h o l e s .  

6.  Apparatus  as  claimed  in  claim  3,  c h a r a c t e r i z e d   by 

an  i n l e t   die  (18)  at  an  i n l e t   end  of  the  bed  (10)  and  an  ex i t   die  (21)  a t  

an  ex i t   end  of  the  bed,  the  i n l e t   and  ex i t   dies  each  adapted  to  m a i n t a i n  



the  cable  core  in  a  c losed  c o n d i t i o n .  

7.  Apparatus  as  c laimed  in  any  one  of  the  p r e c e d i n g  

c la ims,   c h a r a c t e r i z e d   by  means  (22)  for  wrapping  the  core  a f t e r   the  c o r e  

i ssues   from  the  b e d .  

8.  Apparatus  as  c laimed  in  claim  4,  i n c l u d i n g   a  w a l l  

at  the  i n l e t   end  of  the  bed,  c h a r a c t e r i z e d   by  the  opening  member  ( 1 9 , 5 0 )  

being  mounted  on  an  outer   side  of  the  wall  (41)  and  a t t a c h e d   to  the  w a l l ,  

and  a  hole  ex t end ing   through  the  i n l e t   wall  in  a l ignmen t   with  the  o p e n i n g  

member. 

9.  Apparatus  as  c laimed  in  c la im  8,  c h a r a c t e r i z e d   by  a 

t ubu l a r   suppor t   member  (40)  having  a  back  s u r f a c e   p o s i t i o n e d   a g a i n s t   t h e  

wal l ,   and  an  a n n u l a r   wall  (43)  ex tend ing   from  the  back  s u r f a c e   and  d e f i n i n g  

a  chamber  w i th in   which  the  opening  member  is  p o s i t i o n e d .  

10.  Apparatus  as  c laimed  in  claim  9,  c h a r a c t e r i z e d  

by  the  chamber  having  a  conica l   suppor t   s u r f a c e   (42)  at  an  inner  end,  t h e  

opening  member  (50)  i nc lud ing   a  fo rward ,   c o n i c a l ,   su r f ace   (51)  in  c o o p e r a t i v e  

o p p o s i t i o n   to  the  conica l   suppor t   s u r f a c e   ( 4 2 ) .  

11.  Apparatus  as  claimed  in  claim  10,  c h a r a c t e r i z e d   by 

the  annula r   channel  (44)  formed  in  the  back  s u r f a c e   of  the  t u b u l a r   s u p p o r t  

member  (40) ,means   (46)  for  feeding  p r e s s u r i z e d   a i r   to  the  annu la r   c h a n n e l ,  

and  o r i f i c e s   (47)  ex tend ing   from  the  annu la r   channel  to  the  conical   s u p p o r t  

su r f ace   for  supp ly ing   the  p r e s s u r i z e d   a i r   between  the  suppor t   member(40)and 

the  opening  member  ( 5 0 ) .  

12.  Apparatus  as  claimed  in  claim  9,  c h a r a c t e r i z e d   by  t h e  

opening  member  (50)  i nc lud ing   a  c y l i n d r i c a l   p o r t i o n   f r e e l y   r o t a t a b l e   wi th in   t h e  

annu la r   wa l l ,   an  annu la r   chamber  (52)  ex t end ing   around  the  outer   pe r i phe ry   o f  



the  c y l i n d r i c a l   p o r t i o n ,   means  (53)  for  feeding  p r e s s u r i z e d   a i r   through  t h e  

annu la r   wall  to  the  annu l a r   chamber  (52) ,   and  6 o r e s : ( 5 4 )   ex t end ing   from  t h e  

annu la r   chamber  (52)  to  the  holes  (55,55a)   ex t end ing   through  the  o p e n i n g  

member  (50)  for  supp ly ing   p r e s s u r i z e d   a i r   to  the  holes  ( 5 5 , 5 5 a ) .  

13.  Appara tus   a s  c l a i m e d   in  claim  9,  c h a r a c t e r i z e d   by 

annu la r   r e t a i n i n g   member  (58)  a t t a c h e d   to  an  ou te r   end  of  the  annu l a r   w a l l  

(43)  and  ex tending   r a d i a l l y   inward  t h e r e o f ;   a  f r o n t   s u r f a c e   on  the  r e t a i n i n g  

member;  a  rearward  bea r ing   s u r f a c e   on  the  opening  member  (50)  in  o p p o s i t i o n  

to  the  f r o n t   su r f ace   on  the  r e t a i n i n g   member;  an  annu la r   c av i ty   (63)  in  t h e  

r e t a i n i n g   member;  means  for  feeding  p r e s s u r i z e d   a i r   to  the  annu la r   c a v i t y  

and  o r i f i c e s   (66)  ex tend ing   from  the  cav i ty   to  the  f r o n t   s u r f a c e   of  t h e  

r e t a i n i n g   member  to  feed  p r e s s u r i z e d   a i r   between  the  f r o n t   s u r f a c e   and  t h e  

rearward  bear ing   s u r f a c e   for  fo rmat ion   of  an  a i r   bea r ing   t h e r e b e t w e e n .  

14.  Appara tus   as  claimed  in  claim  8,  c h a r a c t e r i z e d   by 

a  c o l l e c t o r   member  (68)  mounted  on  an  inner  s ide  of  the  wall  (41)  at  t h e  

i n l e t   end,  for  c o l l e c t i o n   of  a i r   f lowing  from  between  the  suppor t   member  (46)  

and  the  opening  member  (50) ,   and  an  o u t l e t   (72)  connected   to  the  c o l l e c t o r  

member. 

15.  Apparatus   as  claimed  in  claim  14,  c h a r a c t e r i z e d   by 

the  o u t l e t   (72)  connected   to  an  a i r   space  above  the  f l u i d i z e d   bed  at  a 

p r e s s u r e   s l i g h t l y   below  a t m o s p h e r e .  

16.  Appara tus   as  claimed  in  any  one  of  the  p r e c e d i n g  

c la ims ,   c h a r a c t e r i z e d   by  the  opening  member  (19 ,50)   i n c l u d i n g   a  c e n t r a l  

hole  (32,55a)   on  the  c e n t r a l   axis  of  the  opening  member,  and  at  l e a s t   one 

c i r c l e   of  holes  (32,55)   around  the  c en t r a l   h o l e .  



17.  Appara tus   as  claimed  in  claim  16,  c h a r a c t e r i z e d  

by  each  of  the  holes  forming  a  c i r c l e   of  holes  being  i n c l i n e d   i n w a r d l y  

towards  the  c en t r a l   a x i s ,   from  an  i n l e t   s u r f a c e   to  an  o u t l e t   s u r f a c e   on 

the  opening  member. 

18.  Appara tus   as  claimed  in  claim  16,  c h a r a c t e r i z e d  

by  the  hole  (55a)  being  l a r g e r   than  the  holes  forming -a  c i r c l e   of  h o l e s .  

19.  Appara tus   as  claimed  in  claim  S,  c h a r a c t e r i z e d   by 

the  suppor t   member  (82)  compr i s ing   a  t u b u l a r   housing  having  a  c y l i n d r i c a l  

c e n t r a l   por t ion   (86)  and  c y l i n d r i c a l   end  p o r t i o n s   (87 ,88 ) ,   on  e i t h e r  

side  of  the  c en t r a l   p o r t i o n ,   the  end  po r t i ons   having  an  i n t e r n a l   d i a m e t e r  

sma l l e r   than  the  i n t e r n a l   d i a m e t e r   of  the  c e n t r a l   p o r t i o n ,   one  of  the  end 

p o r t i o n s   forming  an  end  s u r f a c e ,   the  opening  member  (80)  compr i s ing   a  r o t o r  

r o t a t a b l y   mounted  in  the  housing  and  having  a  c e n t r e   po r t ion   (83)  and  

end  por t ions   (84,  85),   on  e i t h e r   side  of  the  c e n t r e   p o r t i o n ,   the  d i a m e t e r s  

of  the  end  po r t i ons   and  c e n t r e   po r t ion   of  the  r o t o r   being  a  c lose   r o t a t i n g  

f i t   in  the  end  p o r t i o n s   and  c e n t r a l   po r t ion   r e s p e c t i v e l y   of  the  h o u s i n g ;  

a x i a l l y   extending  grooves  (93)  in  the  pe r i phe ry   of  the  c e n t r a l   p o r t i o n   o f  

the  ro to r   and  at  l e a s t   one  nozz le   member(92)  in  the  c e n t r a l   p o r t i o n   of  t h e  

hous ing ,   and  a i r   supply  means  (91)  to  the  nozzle   member,  whereby  p r e s s u r i z e d  

a i r   e j e c t i n g   from  the  nozz le   member  acts   on  the  grooves  to  provide   a 

r o t a t i o n a l   force  on  the  r o t o r ;   the  end  p o r t i o n s   of  the  housing  i n c l u d i n g  

s u r f a c e s   in  o p p o s i t i o n   to  end  wal ls   on  the  c e n t r a l   po r t ion   of  the  r o t o r ,   and 

means  ( 1 0 2 , 1 0 3 , 1 0 4 ) ,   for   s u p p l y i n g   p r e s s u r i z e d   a i r   between  the  end  wal l s   and 

the  s u r f a c e s ;   and  means  (97 ,98)   for   supply ing   p r e s s u r i z e d   a i r   between  t h e  

p e r i p h e r y   of  the  c e n t r a l   p o r t i o n   of  the  r o to r   and  the  inner  s u r f a c e   of  t h e  

c e n t r a l   por t ion   of  the  housing  to  form  at  l e a s t   one  a i r   bear ing   t h e r e b e t w e e n .  



20.  Apparatus  as  claimed  in  claim  19,  c h a r a c t e r i z e d   by 

the  a x i a l l y   ex t end ing   g r o o v e s  ( 9 3 )   being  of  hemi sphe r i ca l   c r o s s - s e c t i o n ,  

the  nozzle  member  having  an  o u t l e t   i n c l i n e d   r e l a t i v e   to  the  axes  of  t h e  

g r o o v e s .  

21.  Apparatus  as  claimed  i n  c l a i m   19  or  20,  c h a r a c t e r i z e d  

by  each  nozzle  member  (92)  being  mounted  in  a  nozzle  un i t   (89) ,   and  i n c l u d i n g  

means  for  a t t a c h i n g   the  nozzle  uni t   to  the  housing  to  pe rmi t   a t t a c h m e n t   o f  

the  nozzle  un i t   in  e i t h e r   of  two  p o s i t i o n s ,   of  180°  r o t a t i o n   a p a r t .  

22.  Apparatus  as  claimed  in  claim  16,  c h a r a c t e r i z e d   by 

the  opening  member  (80)  i nc lud ing   a  p l u r a l i t y   of  c i r c l e s   of  holes  (81)  a round  

the  cen t r a l   ho le ,   the  axes  of  all  of  the  holes  p a r a l l e l   to  each  o t h e r .  

23.  A  method  of  f l u i d i z e d   powder  f i l l i n g   a  m u l t i p l e  

c o r e   unit   c a b l e ,   c h a r a c t e r i z e d   by  opening  the  cable  (17)  in to   m u l t i p l e   c o r e  

un i t s ,   each  core  un i t   c o n t a i n i n g   a  m u l t i p l i c i t y   of  c o n d u c t o r s ,   f e e d i n g  

the  i n d i v i d u a l   core  un i t s   in  a  s u b s t a n t i a l l y   c losed  c o n d i t i o n   through  a 

f l u i d i z e d   powder  bed,  (10),   and  c los ing   said  core  un i t s   in to   a  cable  i n  

the  f l u i d i z e d   powder  b e d .  

24.  A  method  as  claimed  in  claim  23,  c h a r a c t e r i z e d   by 

opening  the  cab1e(17)   by  passing  the  core  uni ts   through  holes  ( 3 5 , 5 5 , 5 5 a , 8 1 )  

in  an  opening  member  (19 ,50 ,80)   f r e e l y   r i d a b l e   on  the  c a b l e .  

25.  A  method  as  claimed  in  claim  24,  c h a r a c t e r i z e d   by 

feeding  p r e s s u r i z e d   a i r   to  the  holes  (55 ,55a , )   in  the  opening  member  ( 4 0 ) ,  

to  p revent   escape  of  powder  from  the  bed  through  the  h o l e s .  

26.  A  method  as  claimed  in  claim  24  or  25  c h a r a c t e r i z e d  

by  feeding  p r e s s u r i z e d   air   between  the  opening  member  and  a  suppor t   member 

on  the  f l u i d i z e d   bed  for  format ion  of  at  l e a s t   one  a i r   bea r ing   between  t h e  

suppor t   member  and  the  opening  member. 



27.  A  method  as  c laimed  in  claim  24  or  25,or   26  c h a r a c t e r i z e d  

by  e j e c t i n g   p r e s s u r i z e d   a i r   from  a  housing  (82)  su r round ing   the  o p e n i n g  

member  (80),  the  a i r   impinging  on  f o rma t ions   (93)  on  the  p e r i p h e r y   of  t h e  

opening  member  to  produce  a  r o t a t i o n a l   force   on  the  opening  member.  

28.  A  method  as  claimed  in  claim  27,  c h a r a c t e r i z e d   by 

the  r o t a t i o n a l   fo rce   being  in  a  d i r e c t i o n   to  r o t a t e   the  opening  member  i n  

the  same  d i r e c t i o n   as  r o t a t i o n   r e s u l t i n g   from  the  passage  of  the  c a b l e  

core  u n i t s .  

29.  A  method  as  c la imed  in  claim  27,  c h a r a c t e r i z e d   by  t h e  

r o t a t i o n a l   force   being  in  a  d i r e c t i o n   to  oppose  the  r o t a t i o n   of  the  o p e n i n g  

member  r e s u l t i n g   from  the  passage   of  the  cable  core  u n i t s .  

3 0 .  A   method  as  c la imed  in  any  one  of  claims  23  to  29 

c h a r a c t e r i z e d   by  wrapping  a  t a p e   (23)  round  the  c lose  cable   core  a f t e r  

e x i t i n g   from  the  f l u i d i z e d   powder  b e d .  
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