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The  p r e s e n t   i n v e n t i o n   c o n c e r n s   a  l o w - v o l t a g e   c a b l e   w h i c h   i s  

r e s i s t e n t   to  h e a t ,   and  which   d o e s   not   p r o p a g a t e   f i r e s  -   a n d  

more  p r e c i s e l y ,   to  an  e l e c t r i c   c a b l e   t h a t   i s   h e a t - r e s i s t e n t  

and  non  f i r e - p r o p a g a t i n g ,   t h a t   is  i n c l u d e d   in  t he   c a t e g o r y   o f  

l o w - v o l t a g e   c a b l e s   t h a t   a r e   known  u n d e r   t he   name  of  ' b u i l d i n g  

w i r e s ' .  

The  g r e a t e r   m a j o r i t y   of  c a b l e s   t h a t   come  i n t o   t h i s   c a t e g o r y  

known  u n d e r   t h e   above   name,  have   c o n d u c t o r   c o v e r i n g s   f o r m e d  

out  of  a  P . V . C .   b a s e d   c o m p o u n d .  

One  d r a w b a c k   of  t h e s e   c o m p o u n d s ,   is  t h a t   of  t h e i r   b e i n g  

t h e r m o p l a s t i c  -   and  h e n c e ,   i n c a p a b l e   of  p r o v i d i n g   a n y  

s t a b i l i t y   in  f o r m ,   d u r i n g   the   a c t i o n   of  h e a t   t h a t   m i g h t   b e  

a p p l i e d   to   t h e   c o n d u c t o r   c o v e r i n g .  

T h i s   is  a  d r a w b a c k   wh ich   c o u l d   c a u s e   s e r i o u s   c o n s e q u e n c e s ,  

and  f o r   r e a l i z i n g   t h i s   f a c t   i t   is   s u f f i c i e n t   to  c o n s i d e r   t h e  

r i s k s   f o r   t h e   u s e r   h i m s e l f ,   when ,   f o r   e x a m p l e ,   i n  

c o r r e s p o n d e n c e   of  a  c u r r e n t - c o l l e c t o r  -   owing  to  a n  

o v e r h e a t i n g   r e s u l t i n g   f rom  a  bad  c o n n e c t i o n   of  t he   c a b l e s   t o  

the   l a t t e r , t h e r e   is  had  a  s o f t e n i n g   of  t he   c o n d u c t o r  

c o v e r i n g s .  

M o r e o v e r ,   in  t h e   known  c a b l e s ,   whe re   t he   c o n d u c t o r   c o v e r i n g  

is  f o r m e d   out  of  a  t h e r m o p l a s t i c   compound   b a s e d   on  P . V . C . ,   i t  

is  i m p o s s i b l e   to  have   e i t h e r   any  n o t a b l e   non  f i r e - p r o p a g a t i n g  

p r o p e r t i e s ,   or  any  o p t i m i z a t i o n   of  t he   m e c h a n i c a l   a n d  

i n s u l a t i n g   p r o p e r t i e s .  



In  f a c t ,   in  o r d e r   to  h a v e   such  non  f i r e - p r o p a g a t i n g  

p r o p e r t i e s ,   i t   w o u l d   be  n e c e s s a r y t   to  i n t r o d u c e   i n t o   t h e  

c o m p o u n d   i t s e l f ,   v e r y   h i g h   q u a n t i t i e s   of  m i n e r a l   f i l l e r s  -  

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

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

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

v a l u e s .  

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

c o v e r i n g   made  of  a  m i x t u r e   a g a i n   b a s e d   on  P . V . C . ,   bu t   c r o s s -  

l i n k e d   t h r o u g h   r a d i a t i o n .   I f ,   in  t h i s   m a n n e r ,   i t   was  p o s s i b l e  

to   s o l v e   t h e   p r o b l e m   of  p r o v i d i n g   s t a b i l i t y   of  form  to  t h e  

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

t h e   o t h e r   p r o b l e m s ,   of  n o n - p r o p a g a t i n g   f i r e s ,   were   n o t  

s o l v e d ,   n o r   e l s e   t he   p r o b l e m   of  t h e   o p t i m i z a t i o n   of  t h e  

m e c h a n i c a l   and  i n s u l a t i n g   p r o p e r t i e s   of  t h e   c a b l e .  

In  f a c t ,   f o r   t h e   c r o s s - l i n k i n g   of  t he   c o m p o u n d s   f o r m i n g   t h e  

c o n d u c t o r   c o v e r i n g   of  a  c a b l e ,   i t   was  n e c e s s a r y   to   add  to  t h e  

c o m p o u n d   an  a d d i t i v e   s e l e c t e d   f rom  d i v i n y l b e n z e n e ,   p o l y a l l y l  

d i m e t h a c r y l a t e   e s t e r s   and  p o l y a l l y l   t r i m e t h a c r y l a t e   e s t e r s  -  

s u c h   a s ,   f o r   e x a m p l e :   t r i m e t h y l o l p r o p a n e - t r i m e t h a c r y l a t e .  

T h e s e   a d d i t i v e s   i n t e r a c t   w i t h   t h e   m i n e r a l   f i l l e r s   of  t h e  

c o m p o u n d   as  w e l l   as  w i t h   t h e   P . V . C .   d u r i n g   t h e   c r o s s - l i n k i n g  

of  t h i s   l a t t e r ,   and  h e n c e ,   when  t he   q u a n t i t y   of  m i n e r a l  

f i l l e r s   p r e s e n t   in  t he   compound   is   i n c r e a s e d ,   i n e v i t a b l y   e v e n  

t h e   q u a n t i t i e s   i n c r e a s e   of  t h e   a d d i t i v e s   in  q u e s t i o n .  

Now,  t h e s e   c r o s s - l i n k i n g   a d d i t i v e s   of  t h e   P . V . C . ,   have   t h e  

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

c o m p o u n d   i f ,   as  i n e v i t a b l y   o c c u r s   in  p r a c t i c e ,   t h e y   a r e   s t i l l  



p r e s e n t   a f t e r   t he   c r o s s - l i n k i n g   of  the   P . V . C . ,   and  h e n c e ,   t o  

r e d u c e   t he   d i e l e c t r i c  p r o p e r t i e s   in  the   c o n d u c t o r   c o v e r i n g s  

of  t h e   c a b l e   f o r m e d   out  of  such  a  c o m p o u n d .  

T h e r e f o r e ,   f o r   l i m i t i n g   the   q u a n t i t y   of  t he   c r o s s - l i n k i n g  

a g e n t s   p r e s e n t   in  t he   c o m p o u n d ,   the   q u a n t i t y   of  m i n e r a l  

f i l l e r s   i s   l i m i t e d  -   and  h e n c e ,   c a b l e s   t h a t   h a v e  t h e   p r o p e r t y  

of  n o n - p r o p a g a t i n g   f i r e s   a r e   not   o b t a i n a b l e .  

The  aim  of  t h e   p r e s e n t   i n v e n t i o n   is  to  h a v e   l o w - v o l t a g e  

c a b l e s   p e r t a i n i n g   to  t h e   ' b u i l d i n g   w i r e s '   c a t e g o r y ,   h a v i n g   a  

P . V . C .   b a s e   c o v e r i n g   f o r   t he   c o n d u c t o r   in  w h i c h  t h e r e   i s  

e n c o u n t e r e d   an  o p t i m u m   r e s i s t e n c e   to  h e a t   and  a g a i n s t   a n y  

p r o p a g a t i o n   of  f i r e s   and  an  o p t i m i i z a t i o n   b o t h ,   of  t h e  

d i e l e c t r i c   c h a r a c t e r i s t i c s   as  w e l l   as  of  t h e   m e c h a n i c a l  

c h a r a c t e r i s t i c s .  

What  f o rms   t he   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 ,   i s  a   l o w  

v o l t a g e   c a b l e   c o m p r i s i n g   a  c o n d u c t o r   w i t h   an  e x t r u d e d -  

c o v e r i n g   s u r r o u n d i n g   i t ,   s a i d   e x t r u d e d   c o v e r i n g   b e i n g  

c o n s t i t u t e d   by  a  p r i m a r y - c o v e r i n g   t h a t   is  in  c o n t a c t   w i t h   t h e  

c o n d u c t o r ,   and  by  a  s e c o n d a r y - c o v e r i n g   s u r r o u n d i n g   t h e  

p r i m a r y - c o v e r i n g ;   s a i d   c o v e r i n g s   b e i n g   made  out  of  a  P . V . C .  

b a s e d   c o m p o u n d ,   c h a r a c t e r i z e d   by  the   f a c t  t h a t   t h e   p r i m a r y  

c o v e r i n g   is  of  a  t h e r m o p l a s t i c   c o m p o u n d ,  b a s e d   on  P . V . C . ,  

c o n t a i n i n g   m i n e r a l   f i l l e r s   in  q u a n t i t i e s   t h a t  a r e   g r e a t e r  

t h a n   60  p a r t s   by  w e i g h t   w i t h   r e s p e c t   to  100  p a r t s   b y  w e i g h t  

of  P . V . C . ,   and  t h a t   s a i d   s e c o n d a r y   c o v e r i n g   is  a  c o m p o u n d  

b a s e d   on  P . V . C .   c r o s s - l i n k e d   t h r o u g h   r a d i a t i o n .  

The  p r e s e n t   i n v e n t i o n   w i l l   be  b e t t e r   u n d e r s t o o d   f r o m   t h e  

f o l l o w i n g   d e t a i l e d   d e s c r i p t i o n ,   made  s o l e l y   b y  w a y   of  n o n -  

l i m i t i n g   e x a m p l e ,   w i t h   r e f e r e n c e   to  the   F I G U R E   of  t h e  



a t t a c h e d   d r a w i n g   TABLE,  w h e r e i n   t h e r e   is   shown  a  p e r s p e c t i v e  

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

a c c o r d i n g   to  t h i s   i n v e n t i o n .  

As  can  be  s e e n   in  t h e   f i g u r e ,   t he   c a b l e   c o m p r i s e s   a  c o n d u c t o r  

1  -   c o n s t i t u t e d   by  a  s i n g l e   w i r e   or  by  s e v e r a l   l a y e d - u p  

w i r e s ,   s u r r o u n d e d   by  a  c o v e r i n g   c o m p r i s e d   by  an  e x t r u d e d  

p r i m a r y - c o v e r i n g   2,  c o v e r e d   by  a  s e c o n d a r y - c o v e r i n g   3,  s a i d  

c o v e r i n g s   b e i n g   c l o s e l y   j o i n e d   t o g e t h e r .  

The  p r i m a r y - c o v e r i n g   2  is  of  a  t h e r m o p l a s t i c   c o m p o u n d   b a s e d  

on  P . V . C . ,   and  t h e   s e c o n d a r y - c o v e r i n g   3  is  made  of  a  c o m p o u n d  

b a s e d   on  P . V . C .   c r o s s - l i n k e d   t h r o u g h   r a d i a t i o n  -   and  h e n c e ,  

of  a  c o m p o u n d   t h a t ,   p r i o r   to  b e i n g   c r o s s - l i n k e d ,   c o n t a i n s   t h e  

n e c e s s a r y   a d d i t i v e   f o r   s a i d   o p e r a t i o n .  

We  s h a l l   now  r e p o r t   t h e   g e n e r a l   c h a r a c t e r i s t i c s   t h a t   t h e  

P . V . C .   b a s e d   c o m p o u n d s   mus t   p o s s e s s ,   f o r   f o r m i n g   t h e   p r i m a r y -  

c o v e r i n g   2  and  t h e   s e c o n d a r y - c o v e r i n g   3  of  a  c a b l e   a c c o r d i n g  

to  t h e   p r e s e n t   i n v e n t i o n .  

The  c o m p o u n d s   b a s e d   on  P . V . C . ,   f o r   t he   f o r m a t i o n   of  t h e  

p r i m a r y - c o v e r i n g   2,  a r e   t h e r m o p l a s t i c s   and  c o n t a i n   m i n e r a l  

f i l l e r s   in  such   q u a n t i t i e s   as  to  endow  i t   w i t h   t h e   d i e l e c t r i c  

p r o p e r t i e s   and  p r o p e r t i e s   of  r e s i s t e n c e   a g a i n s t   f i r e  

p r o p a g a t i o n ,   t h a t   a r e   d e s i r e d .   In  p a r t i c u l a r ,   t h e   m i n e r a l  

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

c a l c i u m   c a r b o n a t e ,   m a g n e s i u m   c a r b o n a t e ,   c a l c i n e d   k a o l i n   a n d  

m i x t u r e s   t h e r e o f ,   a r e   of  a  q u a n t i t y   t h a t   is   g r e a t e r   t h a n   60 

p a r t s   by  w e i g h t   w i t h   r e s p e c t   to  100  p a r t s   by  w e i g h t   of  P . V . C .  

P r e f e r a b l y ,   t h e   q u a n t i t y   of  m i n e r a l   f i l l e r s   p r e s e n t   in  t h e  

c o m p o u n d ,   is  c o m p r i s e d   b e t w e e n   60  and  120  p a r t s   s  by  w e i g h t ,  

w i t h   r e s p e c t   to  100  p a r t s   by  w e i g h t   of  P . V . C . ,   so  as  t o  



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

the   i n s u l a t i o n   2  and  a  r e s i s t e n c e   a g a i n s t   f i r e   p r o p a g a t i o n .  

For   the   f o r m a t i o n   of  t he   s e c o n d a r y - c o v e r i n g   3,  t he   c o m p o u n d s  

b a s e d   on  P . V . C .   c o n t a i n   a  c r o s s - l i n k i n g   a g e n t   s e l e c t e d   f r o m  

a m o n g s t   t he   d i v i n y l b e n z e n e ,   p o l y a l l y l - d i m e t h a c r y l a t e   e s t e r s  

and  p o l y a l l y l - t r i m e t h a c r y l a t e   e s t e r s   such  a s ,   f o r   e x a m p l e ,  

t he   t r i m e t h y l o p r o p a n e - t r i m e t h a c r y l a t e ,   of  a  q u a n t i t y   n o t  

e x c e e d i n g   16  p a r t s   s  by  w e i g h t ,   w i t h   r e s p e c t   to  100  p a r t s   s  b y  

w e i g h t   of  P . V . C . ,   and  m i n e r a l   f i l l e r s   in  q u a n t i t i e s   n o t  

e x c e e d i n g   10  p a r t s   by  w e i g h t ,   w i t h   r e s p e c t   to  100  p a r t s   b y  

w e i g h t   of  P . V . C .  

M o r e o v e r ,   t h e   m i n e r a l   f i l l e r s  -   f o r   the   compound   f o r m i n g   t h e  

s e c o n d a r y - c o v e r i n g   3,  a r e   c o n s t i t u t e d   by  c a l c i u m   c a r b o n a t e  

and  by  m a g n e s i u m   c a r b o n a t e ,   and  p r e f e r a b l y   of  t he   t y p e  

o b t a i n e d   t h r o u g h   p r e c i p i t a t i o n  -   i . e .   h a v i n g   a  h i g h   s p e c i f i c  

s u r f a c e .   Even  m i x t u r e s s   of  c a l c i u m   c a r b o n a t e   and  m a g n e s i u m  

c a r b o n a t e  -   of  t he   t y p e s   o b t a i n e d   t h r o u g h   p r e c i p i t a t i o n ,   c a n  

be  u t l i z e d   as  f i l l e r s   in  t he   compound  f o r   t he   f o r m a t i o n   o f  

t h e   s e c o n d a r y   c o v e r i n g .  

We  s h a l l   now  g i v e   h e r e b e l o w ,   s o l e l y   by  way  of  e x a m p l e ,   t h e  

r e c i p e s   of  a  p a r t i c u l a r   compound   f o r   the   c o v e r i n g   2,  and  of  a  

p a r t i c u l a r   compound   f o r   t he   c o v e r i n g   3,  of  a  c a b l e   a c c o r d i n g  

to  t he   i n v e n t i o n .  

A  compound  f o r   the   f o r m a t i o n   of  the   p r i m a r y - c o v e r i n g   2  of  a  

low  v o l t a g e   c a b l e   a c c o r d i n g   to  the  i n v e n t i o n   has   t h e  

f o l l o w i n g   r e c i p e ,   whose   c o m p o n e n t s   a r e   e x p r e s s e d   in  p a r t s   b y  

w e i g h t .  



A  c o m p o u n d   f o r   f o r m i n g   t h e   s e c o n d a r y - c o v e r i n g   3,  of  a  l o w  

v o l t a g e   c a b l e  -   a c c o r d i n g   to   t h e   i n v e n t i o n ,   has   t he   f o l l o w i n g  

r e c i p e  -   w h o s e   c o m p o n e n t s   a r e   e x p r e s s e d   in  p a r t s   by  w e i g h t .  

Wi th   t h e   p a r t i c u l a r   c o m p o u n d s   g i v e n   a b o v e ,   a  low  v o l t a g e  

c a b l e ,   a c c o r d i n g   to  t h e   p r e s e n t   i n v e n t i o n ,   h a s   b e e n  

m a n u f a c t u r e d ,   by  e x t r u d i n g   o v e r   t he   c o n d u c t o r   1 ,  

s i m u l t a n e o u s l y   or  w i t h   s u c c e s s i v e   o p e r a t i o n s ,   t h e   p r i m a r y -  

c o v e r i n g   2  and  t he   compound   f o r   f o r m i n g  -   a f t e r   t h e   c r o s s -  

l i n k i n g   t h r o u g h   r a d i a t i o n ,   t h e   s e c o n d a r y - c o v e r i n g   3 .  

In  p a r t i c u l a r ,   t he   c o n d u c t o r   is   f o r m e d   by  t h i r t y   w i r e s ,   e a c h  

one  h a v i n g   a  d i a m e t e r   of  0 . 2 5   mm,  l a y e d - u p   t o g e t h e r   w i t h  



h a v i n g   a  c o m p l e x i v e   s e c t i o n   whose   a r e a   is  1 .5   mm2. 

The  p r i m a r y - c o v e r i n g   has   a  t h i c k n e s s   of  0 .7   mm  and  t h e  

s u p e r i m p o s e d   l a y e r ,   w h i c h  -   a f t e r   the   c r o s s - l i n k i n g   t h r o u g h  

r a d i a t i o n ,   w i l l   c o n s t i t u t e   the   s e c o n d a r y - c o v e r i n g   3,  has  a  

t h i c k n e s s   of  0 .1   mm  a n d ,   in  any  c a s e ,   a  t h i c k n e s s   n o t  

e x c e e d i n g   15%  of  t he   t h i c k n e s s   of  the   p r i m a r y - c o v e r i n g .  

The  c o n d u c t o r ,   c o v e r e d   by  t he   e x t r u d e d   l a y e r s   c i t e d   a b o v e ,  

u n d e r w e n t   r a d i a t i o n   by  means   of  c a u s i n g   i t   to  p a s s   t h r o u g h   a n  

a p p a r a t u s   of  a  ' p e r   se  k n o w n '   t y p e ,   t h a t   f u r n i s h e d   i t   w i t h   a 

d o s e   of  r a d i a t i o n   e q u a l   to  10  M  r a d ,   so  as  to  c r o s s - l i n k   t h e  

s e c o n d a r y - c o v e r i n g   of  t he   c a b l e ,   and  the   s p e e d   of  p r o d u c t i o n  

is  in  t h e   same  o r d e r   of  m a g n i t u d e   as  t h a t   of  t he   known  c a b l e s  

h a v i n g   a  c o n d u c t o r   c o v e r i n g   c o n s t i t u t e d   e n t i r e l y   of  a  P . V . C .  

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

With  a  c a b l e   a c c o r d i n g   to  the   p r e s e n t   i n v e n t i o n ,   e x p e r i m e n t a l  

t e s t s   w e r e   c a r r i e d   o u t ,   a c c o r d i n g   to  t he   n o r m e s   CEI  2 0 - 1 1 ,  

f o r   t h e   p u r p o s e   of  p o i n t i n g   o u t ,   in  t he   c o n d u c t o r   c o v e r i n g  

c o m p r i s e d   by  t he   a s s e m b l y   of  the   p r i m a r y   and  t h e   s e c o n d a r y  

c o v e r i n g :  

-  t h e   v a l u e s   of  t he   i n s u l a t i o n   c o n s t a n t   Ki  at  2 0 ° C  

e x p r e s s e d   in  M  ,   x  Km; 

-  t h e   r e s i s t e n c e   to  t h e r m o - c o m p r e s s i o n ,   d e f i n e d   by  t h e  

c r u s h i n g   f o r c e   to  be  e x e r t e d   upon  a  f l a t   s a m p l e   o f  

c o n d u c t o r   c o v e r i n g   t a k e n   up  to  a  t e m p e r a t u r e   of  1 2 0 ° C ,  

f o r   r e d u c i n g   the   t h i c k n e s s   to  a  v a l u e   e q u a l   to  60%  o f  

t h e   i n i t i a l   t h i c k n e s s ;  

-  t h e   m e c h a n i c a l   c h a r a c t e r i s t i c s   of  the   b r e a k i n g   l oad   a n d  

e l o n g a t i o n   at  b r e a k .  



M o r e o v e r ,   w i t h   a  c a b l e   a c c o r d i n g   to  the   i n v e n t i o n ,  

e x p e r i m e n t a l   t e s t s   w e r e   c a r r i e d   out  f o r   d e t e r m i n i n g   t h e  

c a p a c i t y   of  m a i n t a i n i n g   a  s t a b i l i t y   in  i t s   fo rm,   at  h i g h  

t e m p e r a t u r e s ,   by  s u s p e n d i n g   a  c a b l e - l e n g t h   i n s i d e   a  c h a m b e r  

t h a t   is  h e a t e d   to  2 0 0 ° C .  

To  end  w i t h ,   t e s t s   we re   c a r r i e d   o u t ,   a c c o r d i n g   to  the   n o r m e s  

CEI  2 0 - 2 2 ,   f o r   c h e c k i n g   the   r e s i s t e n c e   a g a i n s t   f i r e  

p r o p a g a t i o n .   T e s t s   w e r e   a l s o   c a r r i e d   out   f o r   d e t e r m i n i n g   t h e  

c h a r a c t e r i s t i c s   a c c o r d i n g   to   our   i n v e n t i o n ,   of  the   r e s i s t e n c e  

to  c a b l e   s l i p p i n g ,   i n s i d e   a  d u c t .   F o r   t h i s   l a t t e r   t e s t ,   a  

c a b l e - l e n g t h   of  50  m  -   a c c o r d i n g   to   t h e   i n v e n t i o n ,   w a s  

i n t r o d u c e d   i n t o   a  r i g i d   P . V . C .   h o s e ,   s h a p e d   in  the   m a n n e r  

i n d i c a t e d   b e l o w ,   w i t h   h a v i n g   an  i n n e r   d i a m e t e r   of  30  mm  and  a  

l e n g t h   of  10  m .  

The  s h a p e d   h o s e   h a s   a  c o n f i g u r a t i o n   c o n s t i t u t e d   by  a  b r o k e n -  

l i n e   of  e q u a l   s e g m e n t s   and  h a v i n g   c u r v e d   c o r n e r s ,   f o r m e d   b y  

t h e   a s s e m b l y   of  an  S - s h a p e   and  of  an  L - s h a p e .   On  t h e  

e x t r e m i t y   of  t h e   c a b l e ,   f a c i n g   one  e x t r e m i t y   of  t he   h o s e ,  

t h e r e   was  a p p l i e d   t h e   minimum  f o r c e   n e c e s s a r y   f o r   e x t r a c t i n g  

t h e   c a b l e   f rom  t h e   h o s e ,   by  c a u s i n g   i t   to  s l i d e   i n t o   i t .  

M o r e o v e r ,   f o r   s h o w i n g   the   o p t i m u m   p r o p e r t i e s   of  a  c a b l e  

a c c o r d i n g   to  t h e   i n v e n t i o n ,   due  to   t h e   s i m u l t a n e o u s   p r e s e n c e  

of  a  p r i m a r y   and  a  s e c o n d a r y   c o v e r   h a v i n g   t he   a b o v e - s t a t e d  

c h a r a c t e r i s t i c s ,   t h e r e   we re   e f f e c t u a t e d ,   f o r .   c o m p a r i s o n  

p u r p o s e s ,   t h e   a b o v e - c i t e d   e x p e r i m e n t a l   t e s t s   f o r   a  c a b l e  

h a v i n g   a  c o n d u c t o r   c o v e r i n g   f o r m e d   w i t h   o n l y   the   P . V . C .   b a s e d  

t h e r m o p l a s t i c   c o m p o u n d   u s e d   fo r   t h e   p r i m a r y - c o v e r i n g   of  a  

c a b l e   a c c o r d i n g   to  our   i n v e n t i o n .  

I d e n t i c a l   e x p e r i m e n t a l   t e s t s   were   c a r r i e d   out  f o r   a  k n o w n  



c a b l e   h a v i n g   a  c o n d u c t o r   c o v e r i n g   e n t i r e l y   fo rmed   of  a  P . V . C .  

b a s e d   t h e r m o p l a s t i c   compound   and  f o r   a n o t h e r   known  c a b l e  

h a v i n g   a  c o n d u c t o r   c o v e r i n g   e n t i r e l y   f o rmed   out  of  a  P . V . C .  

b a s e d   compound  c r o s s - l i n k e d   t h r o u g h   r a d i a t i o n .  

The  c a b l e   f o r   c o m p a r i s o n   p u r p o s e s ,   d e s c r i b e d   p r e v i o u s l y ,   a n d  

b o t h   the   known  c a b l e s   t h a t   u n d e r w e n t   t he   e x p e r i m e n t a l   t e s t s ,  

had  i d e n t i c a l   c o n d u c t o r s   to  t h a t   of  t he   c a b l e   a c c o r d i n g   t o  

our  i n v e n t i o n ,   and  a  t h i c k n e s   f o r   t he   c o n d u c t o r   c o v e r i n g   t h a t  

was  e q u a l   to  t he   s u m - t o t a l   of  t he   t h i c k n e s s e s   of  the   p r i m a r y  

and  the   s e c o n d a r y   c o v e r i n g s   of  t he   c a b l e   a c c o r d i n g   to  o u r  

i n v e n t i o n .  

The  r e s u l t s   of  t h e s e   e x p e r i m e n t a l   t e s t s   a r e   g i v e n   in  t h e  

f o l l o w i n g   TABLE: 



A f t e r   e x a m i n i n g   t he   r e s u l t s   of  t he   t e s t s  c a r r i e d   o u t ,   t h e  

f o l l o w i n g   c o n s i d e r a t i o n s   can  be  pu t   f o r w a r d .  



F i r s t   and  f o r e m o s t ,   i t   can  be  r e a l i z e d   t h a t   t he   p r e s e n c e   of  a  

s e c o n d a r y   P . V . C .   b a s e d   c o v e r i n g   c r o s s - l i n k e d   t h r o u g h  

r a d i a t i o n ,   d id   not   b r i n g   a b o u t   any  r e d u c t i o n   in  t h e  

i n s u l a t i o n   c o n s t a n t   Ki  of  a  c a b l e   a c c o r d i n g   to  the   p r e s e n t  

i n v e n t i o n  -   as  was  p o s s i b l e   to  e x p e c t   on  o b s e r v i n g   the   v a l u e s  

of  t he   i n s u l a t i o n   c o n s t a n t   of  a  known  c a b l e   h a v i n g   a  

c o n d u c t o r   c o v e r i n g   e n t i r e l y   f o r m e d   out  of  a  P . V . C .   b a s e d  

c o m p o u n d ,   c r o s s - l i n k e d   t h r o u g h   r a d i a t i o n .  

It  is  t r u e   t h a t   t he   a b s o l u t e   v a l u e s ,   as  is  p o s s i b l e   to  d r a w  

f rom  t he   d e s c r i p t i o n   of  t he   p a r t i c u l a r   form  of  r e a l i z a t i o n  

d e s c r i b e d  -   of  a  c a b l e   a c c o r d i n g   to  the   p r e s e n t   i n v e n t i o n ,  

t he   t h i c k n e s s   of  t he   s e c o n d a r y - c o v e r i n g   is  e x t r e m e l y   r e d u c e d ,  

but  even  such  a  r e d u c e d   t h i c k n e s s   wou ld   have   had  an  i n f l u e n c e  

on  the   v a l u e   of  the   i n s u l a t i o n   c o n s t a n t   of  t he   c o n d u c t o r  

c o v e r i n g   of  the   c a b l e .  

The  f a c t   t h a t   what  has   b e e n   s t a t e d   above   is   not   v e r i f i e d ,  

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

t h i s   i n v e n t i o n ,   has   s u r p r i z i n g l y ,   op t imum  i n s u l a t i o n  

p r o p e r t i e s   in  s p i t e   of  i t s   b e i n g   f o r m e d   out  of  a  P . V . C .   b a s e d  

c o m p o u n d ,   c r o s s - l i n k e d   t h r o u g h   r a d i a t i o n .  

M o r e o v e r ,   f rom  e x a m i n i n g   t he   r e s u l t s   of  t he   e x p e r i m e n t a l  

t e s t s   t h a t   a r e   g i v e n   in  t he   TABLE,  it   is  f o u n d   t h a t ,   w i t h   a  

c a b l e   a c c o r d i n g   to  the   i n v e n t i o n ,   a l l   the   p r e v i o u s l y   s t a t e d  

p r o p o s e d   a ims  a r e   a c h i e v e d .  

To  end  w i t h ,   w i t h   a  c a b l e   a c c o r d i n g   to  the   i n v e n t i o n ,   t h e r e  

can  be  o b t a i n e d   a  good  p r o d u c t i o n   s p e e d  -   in  s p i t e   of  t h e  

need   f o r   c r o s s - l i n k i n g   the   s e c o n d a r y   c o v e r i n g   i t s e l f   t h r o u g h  

r a d i a t i o n .  



In  f a c t ,   t h e   m a n u f a c t u r i n g   s p e e d   of  a  c a b l e   a c c o r d i n g   to  o u r  

i n v e n t i o n ,   e x p r e s s e d   in  m e t r e s / m i n u t e s ,   is  in  t he   same  o r d e r  

of  m a g n i t u d e   as  t h a t   of  t h e   ' k n o w n '   c a b l e s   h a v i n g   a  c o n d u c t o r  

c o v e r i n g   made  of  a  P . V . C .   b a s e d   t h e r m o p l a s t i c   c o u p o u n d ;  

w h e r e a s   t h e   m a n u f a c t u r i n g   s p e e d   of  t he   known  c a b l e s  -   h a v i n g  

a  c o n d u c t o r   c o v e r i n g   of  a  P . V . C .   b a s e d   compound   c r o s s - l i n k e d  

t h r o u g h   r a d i a t i o n ,   i s   g e n e r a l l y   s l o w e r   by  30%.  

The  r e a s o n   f o r   t h i s   is  due  no t   s o l e l y   to  t h e   f a c t   t h a t   t h e  

t h i c k n e s s   of  t h e   s e c o n d a r y - c o v e r i n g ,   of  a  c a b l e   a c c o r d i n g   t o  

our   i n v e n t i o n ,   i s   s m a l l ,   bu t   i t   i s   a l s o   due  to  t h e   f a c t   t h a t  

i n s i d e   i t ,   t h e   a b s e n c e ,   or  t h e   m i n u t e   q u a n t i t i e s   of  t h e  

m i n e r a l   f i l l e r s   p r e s e n t ,   a l l o w s   f o r   k e e p i n g   to  t h e   m i n i m u m  

t h e   q u a n t i t y   of  c r o s s - l i n k i n g   a g e n t s   fo r   t he   P . V . C .  -   a n d  

h e n c e ,   f o r   k e e p i n g   t he   d o s e   of  r a d i a t i o n   e n e r g y   t h a t   has   t o  

be  f u r n i s h e d ,   a l s o   to  t he   m i n i m u m .  

A l t h o u g h   one  fo rm  of  r e a l i z a t i o n ,   a c c o r d i n g   to  t h e   i n v e n t i o n ,  

h a s   b e e n   i l l u s t r a t e d   and  d e s c r i b e d   h e r e a b o v e ,   t h i s   p a t e n t  

mus t   a l s o   be  u n d e r s t o o d   to  c o m p r i s e   w i t h i n   i t s   a m b i t ,   a l l   t h e  

o t h e r   e m b o d i m e n t s   d e r i v e d   f r o m   t h e   i n v e n t i v e   i d e a ,   t h a t   a r e  

a v a i l a b l e   to  any  t e c h n i c i a n   of  t h i s   f i e l d .  



1.  Low  v o l t a g e   c a b l e ,   c o m p r i s i n g   a  c o n d u c t o r   w i t h   a n  

e x t r u d e d   c o v e r i n g   s u r r o u n d i n g   i t ,   s a i d   e x t r u d e d   c o v e r i n g  

b e i n g   c o n s t i t u t e d   by  a  p r i m a r y - c o v e r i n g   t h a t   is  in  c o n t a c t  

w i t h   t h e   c o n d u c t o r ,   and  by  a  s e c o n d a r y - c o v e r i n g   s u r r o u n d i n g  

t he   p r i m a r y - c o v e r i n g ,   s a i d   c o v e r i n g s   b e i n g   made  out  of  a  

P . V . C .   b a s e d   c o m p o u n d ,   c h a r a c t e r i z e d   by  t he   f a c t   t h a t   t h e  

p r i m a r y   c o v e r i n g   is  of  a  t h e r m o p l a s t i c   c o m p o u n d ,   b a s e d   on 

P . V . C . ,   c o n t a i n i n g   m i n e r a l   f i l l e r s   in  q u a n t i t i e s   e x c e e d i n g   60  

p a r t s   by  w e i g h t ,   w i t h   r e s p e c t   to  100  p a r t s   by  w e i g h t   o f  

P . V . C . ,   and  t h a t   t he   s e c o n d a r y - c o v e r i n g   i s   a  compound  b a s e d  

on  P . V . C .   c r o s s - l i n k e d   t h r o u g h   r a d i a t i o n .  

2.  L o w  v o l t a g e   c a b l e ,   a c c o r d i n g   to  CLAIM  1,  c h a r a c t e r i z e d  

by  t h e   f a c t   t h a t   in  t he   P . V . C .   b a s e d   t h e r m o p l a s t i c   c o m p o u n d  

f o r   f o r m i n g   the   p r i m a r y - c o v e r i n g ,   the   m i n e r a l   f i l l e r s   a r e  

c o n t a i n e d   in  a  q u a n t i t y   c o m p r i s e d   p r e f e r a b l y   b e t w e e n   60  a n d  

120  p a r t s   by  w e i g h t ,   w i t h   r e s p e c t   to  100  p a r t s   by  w e i g h t   o f  

P . V . C .  

3.  L o w  v o l t a g e   c a b l e ,   a c c o r d i n g   to  CLAIM  1,  c h a r a c t e r i z e d  

by  t h e   f a c t   t h a t   t he   P . V . C .   b a s e d   compound  c r o s s - l i n k e d  

t h r o u g h   r a d i a t i o n ,   f o r m i n g   t he   s e c o n d a r y - c o v e r i n g ,   c o n t a i n s  -  

p r i o r   to  the   c r o s s - l i n k i n g ,   a  c r o s s - l i n k i n g   a g e n t   s e l e c t e d  

f r o m   d i v i n y l b e n z e n e ,   p o l y a l l y l   d i m e t h a c r y l a t e   e s t e r s   a n d  

p o l y a l l y l   t r i m e t h a c r y l a t e  e s t e r s   in  q u a n t i t i e s   t h a t   do  n o t  

e x c e e d   16  p a r t s   by  w e i g h t ,   w i t h   r e s p e c t   to  100  p a r t s   b e  

w e i g h t   of  P . V . C .  

4.  Low  v o l t a g e   c a b l e ,   a c c o r d i n g   to  CLAIM  1,  c h a r a c t e r i z e d  

by  t h e   f a c t   t h a t   the   P . V . C .   b a s e d   compound  c r o s s - l i n k e d  

t h r o u g h   r a d i a t i o n ,   c o n s t i t u t i n g   the   s e c o n d a r y - c o v e r i n g ,  



c o n t a i n s  -   p r i o r   to   i t s   b e i n g   c r o s s - l i n k e d ,   a  c r o s s - l i n k i n g  

a g e n t   c o m p r i s e d   by  t r i - m e t h y l o l p r o p a n e - t r i m e t h a c r y l a t e .  

5.  Low  v o l t a g e   c a b l e ,   a c c o r d i n g   to  any  of  t h e   CLAIMS  1,  3 

and  4,  c h a r a c t e r i z e d   by  t he   f a c t   t h a t   t h e   P . V . C .   b a s e d  

c o m p o u n d   c r o s s - l i n k e d   t h r o u g h   r a d i a t i o n ,   c o n s t i t u t i n g   t h e  

s e c o n d a r y - c o v e r i n g ,   c o n t a i n s   m i n e r a l   f i l l e r s   in  a  q u a n t i t y  

n o t   e x c e e d i n g   10  p a r t s   by  w e i g h t ,   w i t h   r e s p e c t   to  100  p a r t s  

by  w e i g h t   of  P . V . C .  

6.  Low  v o l t a g e   c a b l e ,   a c c o r d i n g   to  any  of  t h e   CLAMS  1,  3 ,  

4  and  5,  c h a r a c t e r i z e d   by  the   f a c t   t h a t   t h e   m i n e r a l   f i l l e r s - ,  

c o n t a i n e d   in  t h e   P . V . C .   b a s e d   compound   c r o s s - l i n k e d   t h r o u g h  

r a d i a t i o n ,   a r e   p r e c i p i t a t e   m i n e r a l   f i l l e r s .  

7.  Low  v o l t a g e   c a b l e ,   a c c o r d i n g   to  any  of  t h e   p r e c e d i n g  

CLAIMS,  c h a r a c t e r i z e d   by  t he   f a c t   t h a t   t h e   t h i c k n e s s   of  t h e  

s e c o n d a r y - c o v e r i n g ,   d o e s   no t   e x c e e d   15%  of  t h e   t h i c k n e s s   o f  

t h e   p r i m a r y - c o v e r i n g .  
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