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(54)  Heat-resistant  electrical  conducting  wire. 
@  An  electrical  conducting  wire  (11),  capable  of  withstand- 
ing  high  continuous  operating  temperatures  without  emitting 
smoke  or  halogens  and  without  supporting  flame,  includes  a 
conductive  core  (20)  of  nickel,  or  copper  or  iron  plated  with  tin, 
nickel  or  silver  and  surrounded  by  a  plurality  of  successive 
insulating  layers  (30,  40)  of  polyimide  film  strip  or  tape  (31, 
41  ).  The  first  of  such  layers  (30)  is  formed  by  helically  winding 
the  tape  of  polyimide  film  about  the  core  with  adjacent  edges 
overlapping.  Each  successive  layer  (10)  is  helically  wound  in 
the  opposite  direction  and  surrounding  the  next  inner  layer.  A 
braided  fiberglass  jacket  (50)  encases  the  core  (20)  and  the 
insulating  polyimide  film  layers  (30,  40). 
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A n   electrical  conducting  wire  (11),  capable  of  withstand- 
ing  high  continuous  operating  temperatures  without  emitting 
smoke  or  halogens  and  without  supporting  flame,  includes  a 
conductive  core  (20)  of  nickel,  or copper  or  iron  plated  with  tin, 
nickel  or  silver  and  surrounded  by  a  plurality  of  successive 
insulating  layers  (30,  40)  of  polyimide  film  strip  or  tape  (31, 
41).  The  first  of such  layers  (30)  is  formed  by  helically winding 
the  tape  of  polyimide  film  about  the  core  with  adjacent  edges 
overlapping.  Each  successive  layer  (10)  is  helically  wound  in 
the  opposite  direction  and  surrounding  the  next  inner  layer.  A 
braided  fiberglass  jacket  (50)  encases  the  core  (20)  and  the 
insulating  polyimide  film  layers  (30,  40). 



B a c k g r o u n d   and  S u m m a r y  

The   p r e s e n t   i n v e n t i o n   r e l a t e s   g e n e r a l l y   to   w i r e s  

u s e d   t o   c o n d u c t   an  e l e c t r i c a l   c u r r e n t ,   a n d   m o r e  

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

c o n t i n u o u s   o p e r a t i n g   t e m p e r a t u r e s   s u i t a b l e   f o r   u s e   i n  

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

c o o k i n g   e q u i p m e n t   and  a p p l i a n c e s .  

T h e s e   w i r e s ,   s o m e t i m e s   r e f e r r e d   t o  a s   " a p p l i a n c e  

w i r e s " ,   a r e   u s e d   as  p o w e r   f e e d   w i r e s ,   n o t   as  t h e   h e a t i n g  

c o i l s   t h e m s e l v e s .   N e v e r t h e l e s s ,   b e c a u s e   o f   t h e  

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

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

E l e c t r i c a l   w i r e s   of   t h i s   t y p e   t y p i c a l l y   i n c l u d e  

a  c o n d u c t i v e   c o r e   s u r r o u n d e d   by  an  i n s u l a t i n g   c o v e r i n g  

o r   j a c k e t .   I n   w i r e s   d e s i g n e d   t o   o p e r a t e   a t   h i g h  

t e m p e r a t u r e s ,   t h e   p r i m a r y   i n s u l a t i n g   m a t e r i a l   i s   g e n e r a l l y  

a s b e s t o s   s h e a t h e d   i n   an  a b r a s i o n   d a m p e n i n g   b r a i d e d  

f i b e r g l a s s   j a c k e t .  

A s b e s t o s   h a s   i n h e r e n t   d i s a d v a n t a g e s   a n d  

l i m i t a t i o n s   as   an  i n s u l a t i n g   m a t e r i a l .   C o a r s e   a s b e s t o s  

i n s u l a t i o n   i s   r e l a t i v e l y   i n f l e x i b l e .   F u r t h e r ,   f o r   a  g i v e n  

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

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

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

T h e   e l e c t r i c a l   w i r e   of   t h e   p r e s e n t   i n v e n t i o n  

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

of   t h e   t y p e   known   i n   t h e   a r t .   B r i e f l y ,   an  e m b o d i m e n t   o f  

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

m a y   be  c o n v e n t i o n a l   m a t e r i a l s ,   s u c h   a s   n i c k e l   o r  

s i l v e r - p l a t e d ,   t i n - p l a t e d   or  n i c k e l - p l a t e d   c o p p e r   or  i r o n .  

The   c o n d u c t i v e   c o r e   i s   s u r r o u n d e d   by  a  p l u r a l i t y   o f  

s u c c e s s i v e   i n s u l a t i n g   l a y e r s   of  p o l y i m i d e   f i l m .   The  f i r s t  

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

w o u n d   w i t h   e d g e s   o v e r l a p p i n g   so  as  to   c o m p l e t e l y   e n v e l o p e  



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

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

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

u n d e r l y i n g   l a y e r ,   a l s o   h a v i n g   i t s   e d g e s   o v e r l a p p e d .   A 

j a c k e t   o f   two  l a y e r s   o f   b r a i d e d   f i b e r g l a s s   e n c a s e s   t h e  

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

T h e   f i b e r g l a s s   j a c k e t   may  be  i m p r e g n a t e d   w i t h  

" T e f l o n "   o r   s i l i c o n e   t o   c r e a t e   an  i n c r e a s e d   a b r a s i o n  

d a m p e n i n g   e f f e c t .   A p p l i c a n c e   w i r e s   so  c o n s t r u c t e d   w i l l  

n o t   s m o k e   or   s u p p o r t   a  f l a m e .   F u r t h e r ,   w i r e s   i n c o r p o r a t i n g  

s i l i c o n e   w i t h i n   t h e   f i b e r g l a s s   s h e a t h   w i l l   n o t   e m i t  

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

An  e m b o d i m e n t   o f   t h e   p r e s e n t   i n v e n t i o n   h a v i n g  

two  h e l i c a l l y   wound  l a y e r s   of   p o l y i m i d e   f i l m   h a s   an  o u t s i d e  

d i a m e t e r   a p p r o x i m a t e l y   30%  l e s s   t h a n   c o m p a r a b l e   a s b e s t o s -  

i n s u l a t e d   w i r e   and  can   be  b u n d l e d   i n   much  t i g h t e r   p a c k a g e s  

f o r   p o w e r ,   c o n t r o l   and  c o m m u n i c a t i o n s   a p p l i c a t i o n s .  

T h e   c o n d u c t i n g   w i r e   of   t h e   p r e s e n t   i n v e n t i o n  

e x h i b i t s   o u t s t a n d i n g   d i e l e c t r i c   s t r e n g t h   of   15  k i l o v o l t s  

w i t h   a  w a l l   t h i c k n e s s   o f   6  m i l s .   The   p o l y i m i d e   f i l m  

p r o v i d e s   a  m e c h a n i c a l   t o u g h n e s s   to   t h e   w i r e .   The  f i l m  

i t s e l f   h a s   a  t e n s i l e   s t r e n g t h   of   2 5 , 0 0 0   p o u n d s   p e r   s q u a r e  
i n c h   f o r   o n e   m i l   of  f i l m   a t   room  t e m p e r a t u r e   w i t h   u l t i m a t e  

e l o n g a t i o n   of   70%.  The   t h e r m a l   c u t - t h r o u g h   p o i n t   f o r   w i r e  

i n s u l a t e d   w i t h   p o l y i m i d e   f i l m   i s   525°  C.  as  c o m p a r e d   w i t h  

;  2 5 0   C.  f o r   m o s t   o t h e r   h i g h   t e m p e r a t u r e   i n s u l a t o r s .   T h e  

w i r e   c o n s t r u c t e d   i n   a c c o r d a n c e   w i t h   t h e   p r e s e n t   i n v e n t i o n  

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

d i s s i p a t e s   h e a t   f r o m   t h e   c o n d u c t i v e   c o r e .   S u c h   w i r e s  

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

)  a l t e r a t i o n   w h e n   c o n t a c t e d   by  m o s t   f u e l s ,   s o l v e n t s ,  

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

a g e n t s .  

W i r e s   c o n s t r u c t e d   in   a c c o r d a n c e   w i t h   t h e   p r e s e n t  
i n v e n t i o n   c a n   be  r e a d i l y   s t r i p p e d  w i t h   m e c h a n i c a l   t o o l s  

5  r a n g i n g   f r o m   m a n u a l   t o   f u l l y   a u t o m a t i c   and  can   be  a d a p t e d  



f o r   e f f e c t i v e   p o t t i n g .  

O t h e r   f e a t u r e s   and   a d v a n t a g e s   of   t h e   p r e s e n t  

i n v e n t i o n   w i l l   be  a p p a r e n t   f rom  t he   f o l l o w i n g   d e s c r i p t i o n  

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

w h i c h ,   by  way  of   i l l u s t r a t i o n   show  p r e f e r r e d   e m b o d i m e n t s  

of   t h e   p r e s e n t   i n v e n t i o n   and   t h e   p r i n c i p l e s   t h e r e o f   i n  

w h a t   a r e   now  c o n s i d e r e d   to  be  t h e   b e s t   mode  to   a p p l y   t h e s e  

p r i n c i p l e s .   O t h e r   e m b o d i m e n t s   of  t h e  i n v e n t i o n   e m p l o y i n g  

t h e   s a m e   o r   e q u i v a l e n t   p r i n c i p l e s   may  be  u s e d   a n d  

s t r u c t u r a l   c h a n g e s  m a y   be  made  as  d e s i r e d   by  t h o s e   s k i l l e d  

in   t h e   a r t   w i t h o u t   d e p a r t i n g   f r o m   t h e   p r e s e n t   i n v e n t i o n  

and  t h e   p u r v i e w   of  t h e   a p p e n d e d   c l a i m s .  

The  D r a w i n g  

F I G .   1  i s  a   f r a g m e n t a r y   s i d e   v i e w   o f   a n  
e l e c t r i c a l   c o n d u c t i n g   w i r e   e m b o d y i n g   t h e   p r e s e n t   i n v e n t i o n  

w i t h   p o r t i o n s   of   t h e   v a r i o u s   l a y e r s   r e m o v e d   to   e x p o s e   t h e  

u n d e r l y i n g   m a t e r i a l ;   a n d  

F I G .   2  i s   a  c r o s s   s e c t i o n a l   v i e w   of   t h e   w i r e  

of   F I G .   1  as  v i e w e d   s u b s t a n t i a l l y   a l o n g   s i g h t   l i n e   2 - 2  

of  F IG.   1 .  

D e t a i l e d   D e s c r i p 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  d e s c r i b e d   in   d e t a i l  

as   a  e l e c t r i c a l   c o n d u c t i n g   w i r e   s u i t a b l e   f o r   u s e   a t   a  

c o n t i n u o u s   o p e r a t i n g   t e m p e r a t u r e   of  2 5 0 °   C.  in   a p p l i c a t i o n s  

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

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

e q u i p m e n t ,   w i t h   t h e  u n d e r s t a n d i n g   t h a t   t h e   i l l u s t r a t e d  

e m b o d i m e n t   i s   to   be  c o n s i d e r e d   an  e x e m p l i f i c a t i o n   of   t h e  

p r i n c i p l e s   of   t h e   i n v e n t i o n   and   i s   n o t   i n t e n d e d   to   l i m i t  

t h e   i n v e n t i o n .  

R e f e r r i n g   now  to   t h e   d r a w i n g ,   an  e l e c t r i c a l   w i r e  

f o r   c o n d u c t i n g   e l e c t r i c   c u r r e n t ,   g e n e r a l l y   d e s i g n a t e d   1 1 ,  

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

c o n d u c t i v e   c o r e   2 0 ,   a  f i r s t   or  i n n e r   i n s u l a t i n g   l a y e r   3 0 ,  

a  s e c o n d   i n s u l a t i n g   l a y e r   40  a n d   a  b r a i d e d   f i b e r g l a s s  

j a c k e t   5 0 .  



The   i l l u s t r a t e d   c o n d u c t i v e   c o r e   20  i s   c o m p r i s e d  

of  m u l t i p l e   s t r a n d s   2 1 ;   h o w e v e r ,   t h e   c o r e   can   a l s o   be  o f  

a  s o l i d   c o n f i g u r a t i o n .   P r e f e r a b l y   c o n d u c t o r   i s   c o p p e r  

or  i r o n ,   e i t h e r   one  b e i n g   p l a t e d   w i t h   n i c k e l   or  s i l v e r .  

S u r r o u n d i n g   t h e   c o n d u c t i v e   c o r e   20  i s   an  i n n e r  

i n s u l a t i n g   l a y e r   30  h a v i n g   a  c o m p o s i t i o n   i n c l u d i n g  

p o l y i m i d e   f i l m .   As  c a n   r e a d i l y   be  s e e n   i n   F I G .   1,  t h e  

f i r s t   i n s u l a t i n g   l a y e r   30  i s   f o r m e d   f r o m   a  t h i n   s t r i p   o r  

t a p e   o f   p o l y i m i d e   f i l m   31  h e l i c a l l y   wound   i n   s u r r o u n d i n g  

r e l a t i o n s h i p   to   t h e   c o n d u c t i v e   c o r e   2 0 .   A d j a c e n t   e d g e s  

of  t h e   h e l i c a l l y   w o u n d   t a p e   o v e r l a p   o n e   a n o t h e r   so  t h a t  

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

One  e m b o d i m e n t   of   t h e   p r e s e n t   i n v e n t i o n   i n c l u d e s  

a  p l u r a l i t y   o f   s u c c e s s i v e   i n s u l a t i n g   l a y e r s   e a c h   l a y e r  

h a v i n g   a  c o m p o s i t i o n   o f   p o l y i m i d e   f i l m .   The   m u l t i p l e  

l a y e r s ,   as   i l l u s t r a t e d ,   i n c l u d e   a  f i r s t   l a y e r   30  and  a t  

l e a s t   o n e   s u c c e s s i v e   l a y e r   4 0 .   The   f i r s t   l a y e r   30  i s  

h e l i c a l l y   w o u n d ,   as   p r e v i o u s l y   d e s c r i b e d ,   i n   s u r r o u n d i n g  

r e l a t i o n s h i p   t o   t h e   c o n d u c t i v e   c o r e   2 0 .   E a c h   s u c c e s s i v e  

l a y e r   40  i s   a l s o   f o r m e d   f r o m   a  t h i n   s t r i p   o f   p o l y i m i d e  

f i l m   o r   t a p e   41  h e l i c a l l y   wound  in   t h e   o p p o s i t e   d i r e c t i o n  

as   t h e   p r e c e d i n g   l a y e r   30  b u t   a t   t h e   s a m e   p i t c h   a n d   i n  

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

o v e r l a p p e d .   One  c o m m e r c i a l l y   a v a i l a b l e   p o l y i m i d e   f i l m  

i s   m a r k e t e d   u n d e r   t h e   t r a d e m a r k   " K a p t o n "   by  E . I .   du  P o n t  

de  N e m o u r s   and  Co.  of   D e l a w a r e .  

T h e   i n s u l a t i n g   l a y e r s   30  a n d   40  o f   p o l y i m i d e  

f i l m   a r e   f u r t h e r   e n c a s e d   i n   a  b r a i d e d   j a c k e t   50  o f   t w o  

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

b r a i d e d   f i b e r g l a s s   j a c k e t   50  i s   c o m p r i s e d   o f   i n d i v i d u a l  

s t r a n d s   51  of  c o r d e d   f i b e r g l a s s   w h i c h   i n c l u d e s   a  p l u r a l i t y  
o f   s u c c e s s i v e   i n s u l a t i n g   l a y e r s   b r a i d e d   t o   f o r m   a  

p r o t e c t i v e   s h e a t h .   P r e f e r a b l y ,   t h e   b r a i d e d   f i b e r g l a s s  

j a c k e t   i s   i m p r e g n a t e d   w i t h   " T e f l o n "   o r   s i l i c o n   f o r  
i n c r e a s e d   a b r a s i o n   r e s i s t a n c e .   An  e l e c t r i c a l   c o n d u c t i n g  
w i r e   so  c o n s t r u c t e d   w i l l   n o t   smoke  or  s u p p o r t   a  f l a m e   w h e n  



e x p o s e d   t o   h i g h   t e m p e r a t u r e s   s u c h  a s   2 5 0 °   C.  F u r t h e r ,  

an  e l e c t r i c   w i r e   11  i n c o r p o r a t i n g  s i l i c o n e ,   as   o p p o s e d  

to   t e f l o n ,   w i t h i n   t h e   f i b e r g l a s s   j a c k e t   50  w i l l   n o t   e m i t  

h a l o g e n s .  

T h e   e m b o d i m e n t   o f   t h e   p r e s e n t   i n v e n t i o n  

i l l u s t r a t e d ,   u t i l i z i n g   t w o   t h i n   l a y e r s   30  a n d   40  o f  

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

p r o d u c e s   an  e l e c t r i c a l   c o n d u c t i n g   w i r e   11  w i t h   i m p r o v e d  

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

and  y e t ,   h a s   an  o u t s i d e   d i a m e t e r   a p p r o x i m a t e l y   30%  s m a l l e r  

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

g r e a t e r   f l e x i b i l i t y   even   a t   c r y o g e n i c   t e m p e r a t u r e s .  

F r o m   t h e   f o r e g o i n g   i t   w i l l   be  s e e n   t h a t   t h e  

p r e s e n t   i n v e n t i o n   p r o v i d e s   f o r   a  s a f e   e l e c t r i c a l   c o n d u c t i n g  

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

t e m p e r a t u r e s   of  2 5 0 °   C.  w h i c h   i s   ye t   r e s i s t a n t   to   m o i s t u r e ,  

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

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

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

w h e n   e x p o s e d   t o   h i g h   t e m p e r a t u r e s .   W i r e   11 ,   e m b o d y i n g  

t h e   p r e s e n t   i n v e n t i o n   i s   e a s i e r   and   s a f e r   t o   w o r k   w i t h ,  

t o   i n c o r p o r a t e   i n t o   e l e c t r i c a l   e q u i p m e n t ,   a n d   t o  

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

1 1 .  

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

of   w i r e s   11  e m b o d y i n g   t h e   p r e s e n t   i n v e n t i o n   a l l o w   s u c h  

w i r e s   t o   be  m o r e   r e a d i l y   b u n d l e d   in   t i g h t e r   p a c k a g e s   f o r  

p o w e r   c o n t r o l   and  c o m m u n i c a t i o n   a p p l i c a t i o n s .   W i r e s   11 

e m b o d y i n g   t h e   p r e s e n t   i n v e n t i o n   can  be  s t r i p p e d   e f f e c t i v e l y  

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

a u t o m a t i c .  

T h u s ,   w h i l e   t h e   p r e f e r r e d   e m b o d i m e n t   of   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   a n d   d e s c r i b e d ,   i t   i s  

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

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

be  l i m i t e d   t o   t h e   p r e c i s e   d e t a i l s   s e t   f o r t h ,   b u t   s h o u l d  



i n c l u d e   s u c h   c h a n g e s   and   s u b s t i t u t i o n s   t h a t   f a l l   w i t h i n  
t h e   s c o p e   o f   t h e   f o l l o w i n g   c l a i m s .  



1.  An  e l e c t r i c a l   c o n d u c t i n g   w i r e   ( 1 1 )   f o r   u s e  

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

c o r e   ( 2 0 ) ;   a t   l e a s t   one   l a y e r   ( 3 0 )   of  i n s u l a t i n g   p o l y i m i d e  

f i l m   ( 3 1 )   in   t h e   f o r m   o f   a  s t r i p   h e l i c a l l y   w r a p p e d   a b o u t  

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

a  b r a i d e d   j a c k e t   ( 5 0 )   h a v i n g   a  c o m p o s i t i o n   i n c l u d i n g  

f i b e r g l a s s ,   s a i d   b r a i d e d   j a c k e t   ( 5 0 )   e n c a s i n g   s a i d   c o r e  

( 2 0 )   a n d   s a i d   i n s u l a t i n g   l a y e r   ( 3 0 ) ;   c h a r a c t e r i z e d   in  t h a t  

s a i d   w i r e   ( 1 1 )   w i l l   n o t   e m i t   s m o k e ,   s u p p o r t   a  f l a m e   o r  

e m i t   h a l o g e n s   when  e x p o s e d   to   t e m p e r a t u r e s   up  to   250°  C .  

2.   The   c o n d u c t i n g   w i r e   o f   c l a i m   1  f u r t h e r  

c o m p r i s i n g   a  s e c o n d   i n s u l a t i n g   l a y e r   ( 4 0 )   o f   p o l y i m i d e  

f i l m   s t r i p   ( 4 1 )   h e l i c a l l y   w r a p p e d   a b o u t   s a i d   f i r s t   l a y e r  

of   f i l m .  

3.  The  w i r e   o f   c l a i m   2  w h e r e i n   s a i d   f i r s t   a n d  

s e c o n d   s t r i p s   ( 3 1 , 4 1 )   of  p o l y i m i d e   f i l m   a r e   h e l i c a l l y   w o u n d  

in   o p p o s i t e   d i r e c t i o n s   w i t h   a d j a c e n t   e d g e s   of   e a c h   l a y e r  

o v e r l a p p i n g .  

4 .   The   w i r e   o f   c l a i m   1  w h e r e i n   s a i d   b r a i d e d  

j a c k e t   ( 5 0 )   i s   i m p r e g n a t e d   w i t h   a t   l e a s t   o n e   of   t h e  

c o m p o s i t i o n s   s e l e c t e d   f r o m   a  g r o u p   i n c l u d i n g  

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

5.  The  w i r e   o f   c l a i m   1  w h e r e i n   s a i d   c o n d u c t i v e  

c o r e   ( 2 0 )   h a s   a  c o m p o s i t i o n   i n c l u d i n g  c o p p e r ,   i r o n   o r  

n i c k e l .  

6.  The  w i r e   o f   c l a i m   5  w h e r e i n   s a i d   n i c k e l ,  

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

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

7.   A  w i r e   ( 1 1 )   c o m p r i s i n g :   a  c o n d u c t i v e   c o r e  

( 2 0 ) ;   a  p l u r a l i t y   of   s u c c e s s i v e l y   o v e r l y i n g   i n s u l a t i n g  

l a y e r s   ( 3 0 , 4 0 ) ,   e a c h   of   s a i d   l a y e r s   i n c l u d i n g   a  s t r i p   o f  

p o l y i m i d e   f i l m   ( 3 1 , 4 1 )   h e l i c a l l y   w o u n d   i n   s u r r o u n d i n g  

r e l a t i o n s h i p   t o   s a i d   c o n d u c t i v e   c o r e   a n d   w o u n d   in   a n  

o p p o s i t e   d i r e c t i o n   to   t h e   a d j a c e n t   l a y e r ;   a n d   a  b r a i d e d  

f i b e r g l a s s   j a c k e t   ( 5 0 )   e n c a s i n g   s a i d   c o r e   a n d   s a i d  



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

8 .   T h e   w i r e   o f   c l a i m   7  w h e r e i n   s a i d   b r a i d e d  

j a c k e t   ( 5 0 )   i s   i m p r e g n a t e d   w i t h   a t   l e a s t   o n e   o f   t h e  

c o m p o s i t i o n s   s e l e c t e d   f r o m   a  g r o u p   i n c l u d i n g  

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

9.  The   w i r e   o f   c l a i m   7  w h e r e i n   s a i d   c o n d u c t i v e  

c o r e   ( 2 0 )   h a s   a  c o m p o s i t i o n   i n c l u d i n g   ( a )   n i c k e l ,   ( b )  

n i c k e l ,   t i n   o r   s i l v e r   p l a t e d   c o p p e r   or   ( c )   n i c k e l ,   t i n  

or  s i l v e r   p l a t e d   i r o n .  
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