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Powder  distributor  for  filling  a  cable. 

A  device  for  filling  the  interstices  of  multistranded 
cable  with  powder,  comprising  an  outer  cylindrical  housing 
(14)  and  a  concentric  inner  tube  (16)  with  an  annular 
chamber  (18)  between  them.  The  tube  at  one  end  carries 
a  coaxial  impeller  (32)  located  at  the  outlet  end  portion 
(26)  of  the  housing.  Powder  is  fed  into  the  chamber  and  a 
helical  screw  (20)  pushes  the  powder  onto  the  impeller 
which  is  rotated  to  distribute  the  powder  onto  conductors 
(40)  passing  from  a  strander  around  the  device  and  into  a 
closing  die  (12). 



T h i s   i n v e n t i o n   r e l a t e s   to  t h e   p r o d u c t i o n   o f  

m u l t i - s t r a n d e d   e l e c t r i c a l   c a b l e s   and  more  p a r t i c u l a r l y  

to   f i l l i n g   t h e   i n t e r s t i c e s   in  such   c a b l e s   w i t h   p o w d e r .  

M u l t i - s t r a n d e d   e l e c t r i c a l   c a b l e s   a r e   f i l l e d   w i t h  

p o w d e r   f o r   w a t e r   b l o c k a g e .   A  p o w d e r   f i l l i n g   f o r   t h i s  

p u r p o s e   i s   d e s c r i b e d   in  U n i t e d   S t a t e s   P a t e n t   N o .  

4 , 0 0 2 , 8 1 9   i s s u e d   l l t h   J a n u a r y   1977  to  N o r t h e r n  

T e l e c o m   L i m i t e d   a s s i g n e e   of  Leo.   V.  W o y t i u k .   One  

m e t h o d   of  f i l l i n g   t he   i n t e r s t i c e s   of  t h e   c a b l e   i s  

by  p a s s i n g   t h e   c a b l e   c o r e   t h r o u g h   an  e l e c t r o s t a t i c  

p o w d e r   c h a m b e r   as  d e s c r i b e d   in  U n i t e d   S t a t e s   P a t e n t  

No.  4 , 1 0 0 , 0 0 2   i s s u e d   l l t h   J u l y   1978  in  t he   name  o f  

Leo  V.  W o y t i u k   a s s i g n o r   to  N o r t h e r n   T e l e c o m   L i m i t e d .  

Such  a  m e t h o d   i s   r e l a t i v e l y   d i f f i c u l t   t o  

o p e r a t e   to   o b t a i n   f i n e   a d j u s t m e n t s   i n  



t h e   a m o u n t   of  p o w d e r   f i l l i n g   p l a c e d   w i t h i n   t h e  

i n t e r s t i c e s   of  t h e   c a b l e ,   i . e .   t h e   p e r c e n t a g e   o f  

v o i d s   f i l l e d   by  t h e   p o w d e r .  

I t   i s   an  o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   t o  

p r o v i d e   an  i m p r o v e d   m e t h o d   and  a p p a r a t u s   f o r   p o w d e r  

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   t h e   i n v e n t i o n   c o n s i s t s   of  a  d e v i c e  

f o r   f i l l i n g   t h e   i n t e r s t i c e s   of  m u l t i - s t r a n d e d   c a b l e  

w i t h   p o w d e r ,   c o m p r i s i n g :   a  c y l i n d r i c a l   h o u s i n g ;   a  

t u b e   c o n c e n t r i c   w i t h   t h e   h o u s i n g   and  s p a c e d   i n w a r d l y  

t h e r e f r o m   to  f o r m   an  a n n u l a r   c h a m b e r   h a v i n g   an  i n l e t  

end  and  an  o u t l e t   e n d ,   and  an  a p e r t u r e   o p e n i n g   i n t o  

t h e   c h a m b e r   f o r   f e e d i n g   p o w d e r   t h e r e t o ;   means   t o  

move  p o w d e r   a l o n g   t h e   c h a m b e r   f rom  t h e   a p e r t u r e   t o  

t h e   o u t l e t   end  t h e r e o f ;   and  an  i m p e l l e r   c o a x i a l l y  

m o u n t e d   a t   t h e   end  of  t h e   t u b e   and  l o c a t e d   a t   t h e  

o u t l e t   end  of  t h e   c h a m b e r ,   t h e   i m p e l l e r   b e i n g   a x i a l l y  

r o t a t a b l e   w h e r e b y   p o w d e r   moved  a l o n g   t h e   c h a m b e r   i s  

d i s p e r s e d   l a t e r a l l y   f rom  t h e   open   end  t h e r e o f .  

E x a m p l e   e m b o d i m e n t s   of  t h e   i n v e n t i o n   a r e   s h o w n  

in  t h e   a c c o m p a n y i n g   d r a w i n g s   in  w h i c h :  

F i g u r e   1  i s   a  s i d e   v i e w   in  c r o s s - s e c t i o n   of  a  

d e v i c e   f o r   p o w d e r   f i l l i n g  a  c a b l e ;  

F i g u r e   2  i s  a   c r o s s - s e c t i o n a l  s i d e   v i e w   of  a n  

a l t e r n a t e   e m b o d i m e n t   of  t h e   d e v i c e   of   F i g u r e   1 ;  



F i g u r e   3  i s   a  c r o s s - s e c t i o n   s i d e   v i e w   of  a n o t h e r  

a l t e r n a t e   e m b o d i m e n t   of  t h e   d e v i c e   of  F i g u r e   1;  a n d  

F i g u r e   4  i s   a  c r o s s - s e c t i o n a l   s i d e   v i e w   of  y e t  

a n o t h e r   a l t e r n a t e   e m b o d i m e n t   of  t h e   d e v i c e   o f  

F i g u r e   1 .  

The  e x a m p l e   e m b o d i m e n t   shown  in  F i g u r e   1  o f  

t h e   d r a w i n g s   c o n s i s t s   of  a  c a b l e   f i l l i n g   d e v i c e   i n  

t h e   fo rm  of  a  p o w d e r   d i s t r i b u t o r   10  l o c a t e d   a t   t h e  

i n l e t   end  11  of  a  c l o s i n g   d i e   12.  D i s t r i b u t o r   1 0  

c o m p r i s e s   an  o u t e r   h o u s i n g   14  and  an  i n n e r   t u b e   16 

f i x e d   to  t h e   o u t e r   h o u s i n g ,   t h e   t u b e   and  h o u s i n g  

f o r m i n g   b e t w e e n   them  an  a n n u l a r   c h a m b e r   18.  A 

r o t a t a b l e   h e l i c a l   s c r e w   member   20  c o n c e n t r i c   w i t h  

t u b e   16  i s   l o c a t e d   in  c h a m b e r   18.  T h a t   end  o f  

c h a m b e r   18  and  h o u s i n g   14  r e m o t e   f rom  c l o s i n g  

d i e   12,  d e s i g n a t e d   t h e   i n l e t   end  22,  has   a  p o w d e r  

f e e d   a p e r t u r e   24  o p e n i n g   l a t e r a l l y   i n t o   t he   c h a m b e r .  

O u t l e t   end  26  of  h o u s i n g   14,  w h i c h   in  t h e   o p e r a t i o n  

of  t h e   d e v i c e   i s   l o c a t e d   w i t h i n   i n l e t   end  11  of  c l o s i n g  

d i e   12,  f l a r e s   o u t w a r d l y   to   fo rm  a  b e l l   m o u t h   2 8 .  

A  d r i v e   s h a f t   30  e x t e n d s   c o a x i a l l y   t h r o u g h   t u b e   16 

w h i c h   t e r m i n a t e s   s h o r t   of  o u t l e t   end  26  of  o u t e r  

t u b e   14  and  d e f i n e s   an  o u t l e t   29  of  c h a m b e r   1 8 .  

D r i v e   s h a f t   30  p r o j e c t s   f rom  t u b e   16  and  c a r r i e s   a n  

i m p e l l e r   32  l o c a t e d   in  b e l l   m o u t h   28  of  h o u s i n g   1 4 .  



I m p e l l e r   32  i s   f r u s t r o c o n i c a l   w i t h   s p a c e d   r i b s   o r  

b l a d e s   34  on  i t s   o u t e r   s u r f a c e .   H e l i c a l   s c r e w   2 0  

t e r m i n a t e s   an  o u t l e t   29  of  c h a m b e r   18  s h o r t   o f  

i m p e l l e r   32.  A d j a c e n t   i n l e t   end  22  of  d i s t r i b u t o r  

10  l i e s   a  g e a r   36  c o a x i a l   w i t h   h o u s i n g   14  a n d  

m e s h i n g   w i t h   a  d r i v e   g e a r   38.  H e l i c a l   s c r e w   20  i s  

f i x e d   a t   one  end  to   g e a r   36.  In  t h i s   e m b o d i m e n t   g e a r  

36  s e r v e s   to   c l o s e   i n l e t   end  22  of  h o u s i n g   14  a n d  

c h a m b e r   18.  F i x e d   t u b e   16  and  d r i v e   s h a f t   30  e x t e n d  

t h r o u g h   g e a r   26,  d r i v e   s h a f t   30  b e i n g   d r i v e n   b y  

s u i t a b l e   d r i v e   m e a n s   4 0 .  

In  t h e   o p e r a t i o n   of  t h e   d e v i c e   of  F i g u r e   1 

c o n d u c t o r s   40  a r e   f e d   f rom  a  s t r a n d e r   ( n o t   shown)  i n t o  

c l o s i n g   d i e   12  t h r o u g h   i t s   i n l e t   11  to   fo rm  a  s t r a n d e d  

c a b l e   42.  D i s t r i b u t o r   10  i s   l o c a t e d   w i t h i n   t h e   c i r c l e  

of  c o n d u c t o r s   as  t h e y   e n t e r   t h e   c l o s i n g   d i e   and  i s  

c o a x i a l l y   a l i g n e d   w i t h   t h e   c l o s i n g   d i e .   As  c o n d u c t o r s  

40  a r e   f e d   i n t o   c l o s i n g   d i e   12,  p o w d e r   i s   f e d  

c o n t i n u o u s l y   t h r o u g h   c o n d u i t   24  i n t o   c h a m b e r   18  a n d  

g e a r   36  i s   r o t a t e d   by  d r i v e   g e a r   38  w h i c h   r o t a t e s  

h e l i c a l   s c r e w   20.  S c r e w   20  c a r r i e s   t h e   p o w d e r   f o r w a r d  

in  c h a m b e r   18  to   i m p e l l e r   32.  I m p e l l e r   32,  r o t a t e d  

by  d r i v e   s h a f t   30,  t h r o w s   t h e   p o w d e r   o u t   l a t e r a l l y  

i n t o   c l o s i n g   d i e   12  a r o u n d   c o n d u c t o r s   40  a n d ' a s   t h e  

c o n d u c t o r s   c l o s e   to   fo rm  c a b l e   42  t h e   p o w d e r   i s  



c a r r i e d   by  t h e   c o n d u c t o r s   to  f i l l   t h e   i n t e r s t i c i e s  

in  t h e   c a b l e .   P r e f e r a b l y   c o n d u c t o r s   40  a r e   c o a t e d  

w i t h   o i l   to   w h i c h   t h e   p o w d e r   a d h e r e s .  

The  d e v i c e   shown  in  F i g u r e   2  i s   an  a l t e r n a t e  

e m b o d i m e n t   of  t h e   d e v i c e   of  F i g u r e   1  and  i t   i s   e m p l o y e d  

in  t h e   same  m a n n e r   to   p o w d e r   f i l l  a   s t r a n d e d   c a b l e .  

In  t h i s   a l t e r n a t e   e m b o d i m e n t   t u b e   16  t e r m i n a t e s   i n  

an  e l e c t r i c   m o t o r   50  w h i c h   d r i v e s   an  i m p e l l e r   52 

l o c a t e d   c o a x i a l l y   in  b e l l   m o u t h   28  of  h o u s i n g   14 

and  h a v i n g   s p a c e d   b l a d e s   54.  Gear   36  i s   d r i v e n   a s  

b e f o r e   b u t   t u b e   16  c a r r i e s   e l e c t r i c a l   l e a d s   56  f o r  

m o t o r   50.  The  o p e r a t i o n   of  t h i s   a l t e r n a t e   e m b o d i m e n t  

i s   t h e   same  d e v i c e   of  F i g u r e   1 .  

In  F i g u r e   3  d i s t r i b u t o r   10  i s   m o d i f i e d   to   p r o v i d e  

a n o t h e r   fo rm  of  i m p e l l e r   d r i v e n   by  s h a f t   30  as  s e e n  

in  F i g u r e   1.  In  t h i s   e m b o d i m e n t   o u t l e t   end  26  o f  

h o u s i n g   14  i s   n o t   f l a r e d   and  d r i v e   s h a f t   30  t e r m i n a t e s  

in  an  i m p e l l e r   62  w h i c h   e x t e n d s   o u t w a r d l y   and  l a t e r a l l y  

b e y o n d   t h e   o u t l e t   end  of  t h e   o u t e r   t u b e ,   t h e   t u r b i n e  

b e i n g   a n n u l a r l y   d i s h e d   w i t h   a  d e f l e c t o r   p l a t e   64  

n o r m a l   to   t h e   a x i s   of   t h e   d r i v e   s h a f t   end  w i t h   s p a c e d  

b l a d e s   6 6 .  

In  t h e   o p e r a t i o n   of  t h e   e m b o d i m e n t   of  F i g u r e   3 

p o w d e r   i s   moved  by  h e l i c a l   s c r e w   20  a l o n g   c h a m b e r   18  

and  d e l i v e r e d   to   i m p e l l e r   62  w h i c h   t h r o w s   i t   l a t e r a l l y  



o u t w a r d l y   a g a i n s t   c o n d u c t o r s   40  w i t h i n   c l o s i n g   d i e   1 2 .  

The  e x a m p l e   e m b o d i m e n t   of  F i g u r e   4  shows  a n  

i m p e l l e r   70  e n c l o s e d   by  h o u s i n g   14.  I m p e l l e r   70  i s  

c y l i n d r i c a l   and  m o u n t e d   on  t h e   end  of  d r i v e   s h a f t   3 0  

as  b e f o r e ,   w i t h   s p a c e d   b l a d e s   72.  H o u s i n g   14  h a s  

a  c l o s e d   o u t l e t   end  74  w i t h   a  r i n g   of  s p a c e d   s l o t s  

76  o p e n i n g   l a t e r a l l y   f r o m   t h e   h o u s i n g   in  t h e   r e g i o n  

of  b l a d e s   72  of   i m p e l l e r   70.  S l o t s   76  a r e   c u r v e d  

i n  t h e   d i r e c t i o n   of  r o t a t i o n   of  i m p e l l e r   70  f o r  

i n c r e a s e d   f l o w   of  p o w d e r .  

In  t h e   o p e r a t i o n   of  t h e   d e v i c e   of  F i g u r e   4  h e l i c a l  

s c r e w   20  f e e d s   p o w d e r   to   i m p e l l e r   72  w h i c h   t h r o w s  

t h e   p o w d e r   l a t e r a l l y   t h r o u g h   s l o t s   76  and  a g a i n s t  

c o n d u c t o r s   40  in  c l o s i n g   d i e   4 0 .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   t h e   s h a p e   a n d  

o r i e n t a t i o n   of  t h e   b l a d e s   on  t h e   i m p e l l e r   of  t h e  

d e v i c e   a r e   a l t e r a b l e   t o   a c h i e v e   t h e   p u r p o s e   of  t h e  

d i s t r i b u t o r .  

The  c e n t r i f u g a l   f o r c e   a p p l i e d   to   t h e   p o w d e r   b y  

t h e   i m p e l l e r   d i s t r i b u t e s   t h e   p o w d e r   e f f e c t i v e l y   t o  

t h e   c o n d u c t o r s   and  t h i s   i s   e s p e c i a l l y   i m p o r t a n t   w h e r e  

t h e   c o n d u c t o r s   a r e   o i l - c o a t e d   or  t h e   p o w d e r   p a r t i c l e s  

a r e   to   a d h e r e   to   t h e   c o n d u c t o r s   e l e c t r o s t a t i c a l l y .  

A l s o   t h e   f o r c e   i m p a r t e d   to   t h e   p o w d e r   p a r t i c l e s  

i n h i b i t s   t h e m   f rom  a g g l o m e r a t i n g .   The  p o w d e r   i s  



d i s t r i b u t e d   s y m m e t r i c a l l y   to   t h e   c o n d u c t o r s   and  e x c e s s  

p o w d e r   may  be  c o l l e c t e d   a t   t h e   o u t l e t   of  t h e   c l o s i n g  

d i e   f o r   r e c y c l i n g .  

I t   w i l l   a l s o   be  a p p r e c i a t e d   t h a t   t y p e s   o f  

m e c h a n i s m   may  be  e m p l o y e d   f o r   d r i v i n g   i m p e l l e r   42 

o t h e r   t h a n   m e s h i n g   g e a r s   26  and  28;  f o r   e x a m p l e   a  

worm  and  s c r e w ,   a  b e l t   and  p u l l e y ,   or  a  c h a i n   a n d  

s p r o c k e t .  



1.  A  d e v i c e   f o r   f i l l i n g   t h e   i n t e r s t i c e s   o f  

m u l t i - s t r a n d e d   c a b l e   w i t h   p o w d e r ,   c h a r a c t e r i s e d   b y :  

a  c y l i n d r i c a l   h o u s i n g   ( 1 4 ) ;  

a  t u b e   (16)  c o n c e n t r i c   w i t h   t h e   h o u s i n g   a n d  

s p a c e d   i n w a r d l y   t h e r e f r o m   to   f o rm  w i t h   t h e   h o u s i n g   a n  

a n n u l a r   c h a m b e r   (18)  h a v i n g   an  o u t l e t   end  ( 2 6 ) ,  

and  an  a p e r t u r e   (24)  o p e n i n g   i n t o   t h e   c h a m b e r   f o r  

f e e d i n g   p o w d e r   t h e r e t o ;  

m e a n s   (20)  to   move  p o w d e r   a l o n g   t h e   c h a m b e r  

f rom  t h e   a p e r t u r e   to  t h e   o u t l e t   end  t h e r e o f ;   a n d  

an  i m p e l l e r   (32)  c o a x i a l l y  m o u n t e d   a d j a c e n t  

t h e   end  of   t h e   t u b e   and  l o c a t e d   a t   t h e   o u t l e t   e n d  

of  t h e   c h a m b e r ,   t h e   i m p e l l e r   b e i n g   r o t a t a b l e   w h e r e b y  

p o w d e r   moved  a l o n g   t h e   c h a m b e r   i s   d i s p e r s e d   l a t e r a l l y  

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

2.  A  d e v i c e   as  c l a i m e d   in  c l a i m   1  c h a r a c t e r i s e d  

in  t h a t   t h e   i m p e l l e r   i s   m o u n t e d   on  t h e   end  of  a  d r i v e  

s h a f t   (30)  w h i c h   p a s s e s   a x i a l l y   t h r o u g h   t h e   t u b e  

( 1 6 ) ,   and  means   (40)  i s   p r o v i d e d   to   r o t a t e   t h e   d r i v e  

s h a f t   a x i a l l y .  



3.  A  d e v i c e   as  c l a i m e d   in  c l a i m   1  c h a r a c t e r i s e d  

in  t h a t   t h e   m e a n s   to   move  t h e   p o w d e r   c o m p r i s e s   a  

h e l i c a l   s c r e w   (20)  c o n c e n t r i c a l l y   m o u n t e d   w i t h i n  

t h e   c h a m b e r ,   and  means   (36)  to   r o t a t e   t h e   s c r e w  

m e m b e r .  

4.  A  d e v i c e   as  c l a i m e d   in  c l a i m   1  c h a r a c t e r i s e d  

in  t h a t   t h e   i m p e l l e r   i n c l u d e s   an  e l e c t r i c l   m o t o r  

(50)  m o u n t e d   on  t h e   end  of  t h e   t u b e ,   t h e   e l e c t r i c a l  

l e a d s   (56)  f o r   t he   m o t o r   p a s s i n g   t h r o u g h   t h e   t u b e .  

5.  A  d e v i c e   as  c l a i m e d   in  c l a i m   1  c h a r a c t e r i s e d  

in  t h a t   t h e   i m p e l l e r   c o m p r i s e s   a  f r u s t r o - c o n i c a l  

member   (52)  h a v i n g   a  p l u r a l i t y   of  s p a c e d   b l a d e s   ( 5 4 )  

e x t e n d i n g   l a t e r a l l y   t h e r e f r o m .  

6.  A  d e v i c e   as  c l a i m e d   in  c l a i m   1  c h a r a c t e r i s e d  

in  t h a t   t h e   i m p e l l e r   (62)  c o m p r i s e s   a  f r u s t r o - c o n i c a l  

member   h a v i n g   a  p l u r a l i t y   of  s p a c e d   b l a d e s   ( 6 6 )  

e x t e n d i n g   l a t e r a l l y   t h e r e f r o m   and  a  d e f l e c t o r   p l a t e  

(64)  n o r m a l   to   t h e   a x i s   t h e r e o f .  

7.  A  d e v i c e   as  c l a i m e d   in  c l a i m   1  c h a r a c t e r i s e d  

in  t h a t   t h e   h o u s i n g   i s   c l o s e d   a b o u t   t h e   i m p e l l e r  

and  has   a  r i n g   of  s p a c e d   s l o t s   (76)  o p e n i n g   t h e r e t h r o u g h  

a d j a c e n t   t h e   i m p e l l e r .  



8.  A  d e v i c e   as  c l a i m e d   in  c l a i m   1  c h a r a c t e r i s e d  

in  t h a t   t h e   means   to  r o t a t e   t h e   s c r e w   c o m p r i s e s   a  

g e a r   (36)  f i x e d   c o a x i a l l y   to   t h e   s c r e w   and  c l o s i n g  

t h a t   end  of  t h e   c h a m b e r   r e m o t e   f rom  t h e   o u t l e t   e n d .  

9.  A  d e v i c e   as  c l a i m e d   in  c l a i m   8  c h a r a c t e r i s e d  

in  t h a t   t h e   i m p e l l e r   i s   m o u n t e d   on  t h e   end  of  a  

d r i v e   s h a f t   (30)  w h i c h   p a s s e s   a x i a l l y   t h r o u g h   t h e  

t u b e   and  t h e   g e a r   ( 3 6 ) ,   and  d r i v e   means   (40)  i s  

f i x e d   to   t h a t   end  of  t h e   d r i v e   s h a f t   r e m o t e   f rom  t h e  

i m p e l l e r .  
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