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©  Conductive  continuous  filament  in  a  stretch  fabric. 
  A  fabric  (10)  having  both  electrically  conductive  and 
elastomeric  properties  is  formed  by  interlacing  at  least  one 
yam  into  a  series  of  interlocking  loops,  preferably  knitted  or 
woven.  This  electrically  conductive  yarn  (20) includes  an  end 
having  an  electrically  conductive  continuous  filament.  It  is 
preferred  that  an  electrically  conductive  yarn  (20)  and  an 
insulating  yarn  (18)  are  interlaced  together to  form  a  series  of 
interlocking  loops.  The  insulating  yarn  includes  an  end 
having  an  insulating  fibre.  Although  both  the  electrically 
conductive  continuous  filament  and  the  insulating  fibre  may 
have  inherent  stretch  characteristics,  an  elastomeric  fibre 
may  be  interlaced,  knit  or  woven  into  the  fabric.  The 
electrically  conductive  yarn  (20)  and  the  insulating  yarn  (18) 
may  be  knit together  on  two  levels  forming  a  face  (22)  and  a 
back  (24)  with  the  electrically  conductive  yarn  forming 
interlocking  loops  on  the  face  (22)  while  the  insulating  yarn 
forms  interlocking  loops  on  both  the  face  (22)  and  back  (24). 



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   t o  

a n t i s t a t i c   d e v i c e s   and  more  p a r t i c u l a r l y   to  a  f a b r i c  

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

G e n e r a l l y ,   a  n e e d   e x i s t s   f o r   d e v i c e s   to  c o n t r o l   t h e  

e l e c t r o s t a t i c   c h a r g e   a c c u m u l a t i o n   on  t h e   body  or  p e r s o n  

of  an  i n d i v i d u a l .   C e r t a i n   i n d i v i d u a l s   o c c u p y   a r e a s   o r  

h a n d l e   m a t e r i a l s   in  w h i c h   an  e l e c t r o s t a t i c   d i s c h a r g e  

c o u l d   e i t h e r   be  h a z a r d o u s   to  t he   i n d i v i d u a l   or  c o u l d  

d a m a g e   t he   m a t e r i a l   b e i n g   h a n d l e d .   E x a m p l e s   a r e  

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

h a z a r d o u s   e n v i r o n m e n t   and  i n d i v i d u a l s   who  must   h a n d l e  

s t a t i c - s e n s i t i v e   e l e c t r o n i c   c o m p o n e n t s .  

Many  d e v i c e s   h a v e   been   d e v e l o p e d   to  s o l v e   t h e  

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

s u b s e q u e n t   d i s c h a r g e .   T h e s e   i n c l u d e   d e v i c e s   w h i c h   h a v e  

b e e n   f a s h i o n e d   i n t o   body   s t r a p s   or  w r i s t   s t r a p s   to  b e  

worn   by  the   p a r t i c u l a r   i n d i v i d u a l   i n v o l v e d .   T h e s e   b o d y  

s t r a p s   or  w r i s t   s t r a p s   a r e   t h e n   a d a p t e d   to  be  c o n n e c t e d  

to  a  g r o u n d   p o t e n t i a l ,   p o s s i b l y   t h r o u g h   a  p r e d e t e r m i n e d  

r e s i s t a n c e ,   in  o r d e r   to  d i s s i p a t e   t h e   e l e c t r o s t a t i c  



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

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

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

e l e c t r o s t a t i c   c h a r g e   f rom  t he   i n d i v i d u a l .  

One  s u c h   d e v i c e   is  t he   Model   2064  w r i s t   s t r a p  

m a n u f a c t u r e d   by  M i n n e s o t a   M i n i n g   and  M a n u f a c t u r i n g  

Company   (3M),   M i n n e s o t a ,   USA.  The  Model   2064  w r i s t  

s t r a p   c o n s i s t s   of  a  V e l o s t a t   ( t r a d e m a r k )   s t r i p   h e l d   o n  

t he   w r i s t  w i t h   a  band  of  n y l o n .   V e l o s t a t   c o n d u c t i v e  

m a t e r i a l   is   a  c a r b o n - l o a d e d   c o n d u c t i v e   p o l y m e r .   T h e  

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

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

i n d i v i d u a l ' s   w r i s t   to  a  g r o u n d   c o r d   s e c u r e d   to  t he   w r i s t  

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

The  w r i s t   s t r a p   r e l i e s   on  a  h o o k - a n d - l o o p   f a s t e n e r  

s y s t e m   [ e . g .   a  S c o t c h m a t e   ( t r a d e m a r k )   f a s t e n e r   or  a 

V e l c r o   ( t r a d e m a r k )   f a s t e n e r ]   to  s e c u r e   t h e   w r i s t   s t r a p  

to  t h e   w r i s t   of  the   i n d i v i d u a l   w e a r e r .  

A  woven   w r i s t   s t r a p   m a n u f a c t u r e d   by  S e m t r o n i c s  

C o r p o r a t i o n ,   G e o r g i a ,   USA  u s e s   a  d i s c o n t i n u o u s   s t a i n l e s s  

s t e e l   f i b r e   and  p o l y e s t e r   f i b r e   spun   i n t o   a  y a r n   w h i c h  

is  i n t e r l a c e d   on  one  s i d e   of  t he   f a b r i c .   I t   is  s e c u r e d  

to  t h e   w r i s t   w i t h   a  h o o k - a n d - l o o p   c l o s u r e   s y s t e m .  

A  w r i s t   s t r a p   m a n u f a c t u r e d   by  S i m c o ,   P e n n s y l v a n i a ,  



USA  a l s o   u s e s   a  s i m i l a r   s y s t e m .   The  e n t i r e   band  of  t h e  

w r i s t   s t r a p   i s   made  of  a  n y l o n   h o o k - a n d - l o o p   f a s t e n e r  

s y s t e m .   The  S imco   w r i s t   s t r a p   has  a  c a r b o n - l o a d e d  

c o n d u c t i v e   m a t e r i a l   s e c u r e d   to  t he   i n n e r   s u r f a c e   of  t h e  

h o o k - a n d - l o o p   f a s t e n e r .   A  s n a p   c o n n e c t i o n   is  p r o v i d e d  

f o r   a  g r o u n d   c o r d .   The  S imco  w r i s t   s t r a p   a g a i n   r e l i e s  

on  t h e   c o n d u c t i v e   p o l y m e r   f o r   c o n d u c t i n g   t h e  

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

c o n n e c t i o n   and  to  t he   g r o u n d i n g   c o r d .   S i m i l a r l y ,   t h e  

Simco  w r i s t   s t r a p   a l s o   r e l i e s   on  a  h o o k - a n d - l o o p  

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

A  w r i s t   s t r a p   m a n u f a c t u r e d   by  W e s c o r p   of  M o u n t a i n  

View,   C a l i f o r n i a ,   USA  c o n s i s t s   of  a  c a r b o n - l o a d e d  

c o n d u c t i v e   f a b r i c   w i t h   a  h o o k - a n d - l o o p   f a s t e n e r .   T h e  

W e s c o r p   w r i s t   s t r a p   r e l i e s   on  t he   c o n d u c t i v e   f a b r i c   f o r  

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

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

p r e v i o u s   s t r a p s   bu t   a g a i n   r e l i e s   on  t h e   h o o k - a n d - l o o p  

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

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

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

A  s t r a p   m a n u f a c t u r e d   by  W a l t e r   G.  Legge   Company.   New 

Y o r k ,   USA  c a r r y i n g   t h e   name  "WRISTSTAT"  u s e s   a  b l a c k  

n y l o n   band  w i t h   a  h o o k - a n d - l o o p   f a s t e n e r .   A  c o n d u c t i v e  

p o l y m e r   is   a t t a c h e d   to  t he   band  w i t h   a  m e t a l l i c   p l a t e   a t  



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

c o n d u c t i v e   p o l y m e r   a l s o   has  a  s n a p   c o n n e c t i o n   to  a 

g r o u n d   c o r d .   The  Legge   w r i s t   s t r a p   r e l i e s   on  t he   m e t a l  

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

r e l i e s   on  t h e   n y l o n   band  w i t h   t h e   h o o k - a n d - l o o p   f a s t e n e r  

f o r   t he   c l o s u r e   s y s t e m .  

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

in  n a t u r e .   A l m o s t   a l l   r e l y   on  a  c a r b o n - l o a d e d  

c o n d u c t i v e   p o l y m e r   and  t he   r e m a i n d e r   on  a  c a r b o n - l o a d e d  

f a b r i c .   A l l   of  t h e   w r i s t   s t r a p s   r e l y   on  a  h o o k - a n d - l o o p  

f a s t e n e r   f o r   a  c l o s u r e   s y s t e m .   The  u se   of  a  

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

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

a e s t h e t i c a l l y   no t   a p p e a l i n g ,   a l t h o u g h   t h e   Simco  w r i s t  

s t r a p   l i m i t s   t he   b l a c k   c o l o u r   to  t h e   i n t e r i o r   s u r f a c e   o f  

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

d e s i r e d .   Most   i m p o r t a n t l y ,   h o w e v e r ,   a l l   of  t h e   w r i s t  

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

c o n d u c t i v e   member  to  t he   body  or  p e r s o n   of  t h e  

i n d i v i d u a l .   A  d e t a c h a b l e   and  a d j u s t a b l e   c l o s u r e   s y s t e m  

m u s t   be  a d j u s t e d   i n d i v i d u a l l y   by  t he   w e a r e r   e a c h   t i m e  

t h e   s t r a p   is   put   on.  P r o p e r   a d j u s t m e n t   is  r e q u i r e d   f o r  

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

n e c e s s a r i l y   means   t h a t   i t   can  a l s o   be  a d j u s t e d  

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

w e a r e r   be  t r a i n e d   and  s k i l l e d   in  t h e   p r o p e r   a d j u s t m e n t  



and  h a v e   t h e   i n c e n t i v e   to  a d j u s t   t he   s t r a p   p r o p e r l y  

e v e r y   t i m e   i t   is   w o r n .   In  any  e v e n t ,   t h e   w e a r e r ' s  

s u p e r v i s o r s   can  n e v e r   be  s u r e   of  p r o p e r   i n s t a l l a t i o n   a n d  

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

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

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

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

f u n c t i o n   of  t h e   s t r a p   may  r e s u l t   in  damage   to  t h e  

s e n s i t i v e   e l e c t r o n i c   c o m p o n e n t s   w h i c h   may  n o t   b e c o m e  

a p p a r e n t   u n t i l   i n s t a l l e d   and  u s e d   by  t he   u l t i m a t e  

c u s t o m e r   of  t h o s e   c o m p o n e n t s .  

W e s c o r p   a l s o   has  a  s t r a p   c o n s i s t i n g   of  a  m e t a l l i c  

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

s l i d e a b l y   a t t a c h e d .   The  s t r a p   r e l i e s   on  t h e   m e t a l l i c  

b e a d s   f o r   c o n d u c t i v i t y .   S i n c e   i t   is  worn   - o o s e l y   a r o u n d  

t h e   w r i s t ,   i t   can  be  made  l a r g e   e n o u g h   to  s l i p   o v e r   t h e  

hand   o n t o   the   w r i s t   and  t h u s   no  d e t a c h a b l e   c l o s u r e   i s  

r e q u i r e d .   T h i s   s t r a p ,   h o w e v e r ,   does   s u f f e r   f r o m   t h e  

same  i m p r o p e r   a d j u s t m e n t   p r o b l e m s   of  p r e v i o u s   s t r a p s  

s i n c e   i t s   e l e c t r i c a l   c o n n e c t i o n   is   no t   e n s u r e d   s i n c e   t h e  

s t r a p   does   no t   i n t i m a t e l y   c o n t a c t   t he   body   ( w r i s t )   o f  

t h e   i n d i v i d u a l   w e a r e r .  

C o n t r o l l e d   S t a t i c   Company ,   S a n t a   Fe ,   C a l i f o r n i a ,   USA 

m a n u f a c t u r e s   a  w r i s t   s t r a p   known  in  t h e   t r a d e   as  a  " F r e d  

s t r a p " .   The  s t r a p   is   a  m e t a l l i c   e x p a n s i o n   band  h a v i n g   a  



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

is   r e m i n i s c e n t   of  a  m e t a l l i c   e x p a n s i o n   w a t c h b a n d .   T h e  

band  r e l i e s   on  t he   c o n d u c t i v i t y   of  t h e   m e t a l   f o r   t h e  

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

w i l l   e x p a n d   to  s l i p   on  t h e   w r i s t   o v e r   t h e   hand  and  t h e n  

f i t   r e l a t i v e l y   s n u g l y .   H o w e v e r ,   t h e   w r i s t   s t r a p   s u f f e r s  

t h e   d i s a d v a n t a g e   of  a  r e l a t i v e l y   low  e x p a n s i o n   r a t i o .  

The  s t r a p   mus t   be  l a r g e   e n o u g h   to  s l i p   o v e r   t he   h a n d ,  

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

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

s i g n i f i c a n t   d i s a d v a n t a g e .   S i n c e   t he   h i g h l y   c o n d u c t i v e  

m e t a l l i c   s u r f a c e   is   a v a i l a b l e   at   t he   o u t s i d e   s u r f a c e   o f  

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

w i t h   a  h i g h   v o l t a g e   s o u r c e   and  the   r e s u l t a n t   " w e l d i n g "  

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

the   w e a r e r   f rom  the   h i g h   v o l t a g e   s o u r c e .   I t   is  fo r   t h i s  

r e a s o n   t h a t   some  e l e c t r i c i a n s   do  no t   wear   m e t a l l i c  

r i n g s ,   b r a c e l e t s   and  o t h e r   j e w e l r y .  

A n o t h e r   w r i s t   s t r a p   m a n u f a c t u r e d   by  3M  is   t h e  

s u b j e c t   of  U .S .   P a t e n t  N o .   4 , 3 9 8 , 2 7 7 .   T h i s   w r i s t   s t r a p  

is  made  of  a  f a b r i c   h a v i n g   a t   l e a s t   an  e l e c t r i c a l l y  

c o n d u c t i v e   y a r n ,   and  p r e f e r a b l y   an  i n s u l a t i n g   y a r n  

i n t e r l a c e d   t o g e t h e r .   The  s t r a p   is   made  by  k n i t t i n g   t h e  

y a r n s   t o g e t h e r .   One  or  b o t h   of  t he   y a r n s   is   a l s o  

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



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

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

s t a p l e   s t a i n l e s s   s t e e l   f i b r e s .   The  s t r a p   is   made  by  

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

m e c h a n i c a l   c o n n e c t i o n .  

T h i s   w r i s t   s t r a p   s u f f e r s   f rom  s e v e r a l   s i g n i f i c a n t  

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

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

t h a t   i s ,   s t a i n l e s s   s t e e l   s t a p l e .   T h e s e   m e t a l   f i b r e s  

have   no  a b i l i t y   to  s t r e t c h   or  r e c o v e r   and ,   w h e n  

s u b j e c t e d   to  s t r e t c h i n g   and  f l e x i n g   d u r i n g   u s e ,   b r e a k  

and  f a l l  o u t   of  t he   f a b r i c .   T h i s   c a u s e s   t h e   w r i s t   s t r a p  

to  l o s e   i t s   e f f e c t i v e n e s s   as  an  e l e c t r o s t a t i c   c h a r g e  

d i s s i p a t o r .   A l s o ,   any  m e t a l   f i b r e s   w h i c h   f a l l  o u t   o f  

t he   f a b r i c   and  o n t o   s e n s i t i v e   e l e c t r i c a l   e q u i p m e n t   c a n  

c a u s e   t h a t   e q u i p m e n t   to  s h o r t   c i r c u i t   or  d i s c h a r g e ,  

r e s u l t i n g   in  damage   to  t h e   e q u i p m e n t .   F u r t h e r ,   b e c a u s e  

of  t h e   l a c k   of  e l a s t i c i t y   of  t h e   e l e c t r i c a l l y   c o n d u c t i v e  

f i b r e ,   t h e   w r i s t   s t r a p   can   e v e n t u a l l y   s t r e t c h   ou t   o f  

s h a p e   and  no  l o n g e r   f i t   s n u g l y   on  t h e   w r i s t .  

The  p r e s e n t   i n v e n t i o n   s o l v e s   t h e   p r o b l e m s   w i t h   t h e  

p r i o r   c o n d u c t i v e   f a b r i c s   and  s t r a p s .   An  e l e c t r i c a l l y  

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

i n t e r l a c e d   y a r n ,   s a i d   y a r n   i n c l u d i n g   an  end  h a v i n g   a n  

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



f i l a m e n t ,   w h e r e b y   s a i d   f a b r i c   has  b o t h   e l a s t i c i t y   a n d  

e l e c t r i c a l   c o n d u c t i v i t y .   I t   is   c o n t e m p l a t e d   t h a t   t h e  

i n t e r l a c i n g   of  t he   y a r n   i n c l u d e s   an  i n t e r l a c i n g   to  f o r m  

a  s e r i e s   of  i n t e r l o c k i n g   l o o p s   and  p r e f e r a b l y   t h a t   t h e  

i n t e r l a c i n g   i s   by  k n i t t i n g   or  w e a v i n g .  

In  a  p r e f e r r e d   e m b o d i m e n t ,   t he   f a b r i c   i n c l u d e s   a n  

e l e c t r i c a l l y   c o n d u c t i v e   y a r n ,   an  i n s u l a t i n g   y a r n ,   and  a n  

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

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

i n c l u d e s   an  end  h a v i n g   an  e l e c t r i c a l l y   c o n d u c t i v e  

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

end  h a v i n g   an  i n s u l a t i n g   f i b r e .   The  r e s u l t   is   a  f a b r i c  

w h i c h   has  b o t h   e l e c t r i c a l   c o n d u c t i v i t y   and  e x c e l l e n t  

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

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

e l a s t o m e r i c   f i b r e   a re   k n i t t e d   t o g e t h e r   to  fo rm  a  f a c e  

and  b a c k .   The  i n s u l a t i n g   y a r n   t h e n   f o r m s   i n t e r l o c k i n g  

l o o p s   on  b o t h   t h e   f a c e   and  the   back   w h i l e   t h e  

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

s a i d   f a c e   and  t h e   e l a s t o m e r i c   f i b r e   is  k n i t t e d   t h r o u g h  

t h e   i n t e r l o c k i n g   l o o p s   of  t h e   i n s u l a t i n g   y a r n   so  t h a t   i t  

is   b e t w e e n   s a i d   f a c e   and  b a c k .  

The  f a b r i c   may  t h e n   be  c o n s t r u c t e d   i n t o   a  c o n d u c t i v e  

body  s t r a p   by  means   of  a  m e c h a n i c a l   c o n n e c t i o n   c o u p l e d  

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



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

to  c o n t a c t   t h e   b o d y .   An  e l e c t r i c a l   c o n n e c t i o n   is  t h e n  

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

c o n d u c t i v e   f i b r e   and  p r o v i d i n g   a  c o n n e c t i o n   p o i n t   f o r   a n  

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

body  s t r a p   to  g r o u n d .  

A  f a b r i c   or  body  s t r a p   so  c o n s t r u c t e d   has   s u p e r i o r  

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

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

c o n t a i n   s e p a r a t e   p i e c e s   of  m e t a l   w h i c h   can  f a l l  o u t .  

I n s t e a d ,   i t   is  c o m p o s e d   of  a  c r i m p e d ,   t h e r m o p l a s t i c  

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

m e t a l   c o a t i n g .   T h i s   c o a t i n g   does   no t   rub  or  wear   o f f  

t h e r e b y   a v o i d i n g   t h e   p r o b l e m s   c a u s e d   by  t h e   3M  f a b r i c  

d i s c l o s e d   in  U.S .   P a t e n t   No.  4 , 3 9 8 , 2 7 7 .   F u r t h e r ,   i f  

s i l v e r - c o a t e d   f i l a m e n t   is   u s e d ,   t h i s   f i l a m e n t   has  a  much 

l o w e r   r e s i s t e n c e   t h a n   t he   3M  s t a i n l e s s   s t e e l / p o l y e s t e r  

y a r n .   A l s o ,   t he   e l e c t r i c a l l y   c o n d u c t i v e   c o n t i n u o u s  

f i l a m e n t   as  w e l l   as  t h e   i n s u l a t i n g   f i b r e   h a v e   i n h e r e n t  

s t r e t c h   and  r e c o v e r y   p r o p e r t i e s ,   b e c a u s e   t h e y   a r e  

c r i m p e d   or  t e x t u r i z e d   t h e r m o p l a s t i c   f i b r e s ,   w h i c h  

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

f i b r e .   The  t h e r m o p l a s t i c   f i b r e s   have   memory  and ,   by  

t e x t u r i z i n g   or  c r i m p i n g ,   s t r e t c h   c h a r a c t e r i s t i c s   a r e  

i m p a r t e d   to  t h o s e   f i b r e s .   F u r t h e r ,   t h e   f a b r i c   p r o v i d e s  

a  s t r a p   w h i c h   does   no t   need   a  d e t a c h a b l e   and  a d j u s t a b l e  



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

s u f f i c i e n t   e l a s t i c i t y   to  s l i p   o v e r   t he   hand  and  f i t  

s n u g l y   on  t he   w r i s t   w i t h o u t   i n d i v i d u a l   a d j u s t m e n t   e a c h  

t i m e   a  new  w e a r e r   i s   f i t t e d   w i t h   a  new  s t r a p .   T h e  

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

a d j u s t m e n t   by  t h e   i n d i v i d u a l ,   and  h e n c e ,   t he   i n d i v i d u a l  

c a n n o t   pu t   i t   on  wrong   w i t h   t he   r e s u l t i n g   i m p r o p e r  

f u n c t i o n .   T h i s   g i v e s   a s s u r a n c e   to  t he   s u p e r v i s o r   of  t h e  

p r o p e r   f u n c t i o n   of  t he   s t r a p   and  a s s u r e s   t h a t   p r o d u c t  

q u a l i t y   is  no t   d o w n g r a d e d   due  to  t he   l a c k   o f  

f u n c t i o n a l i t y   of  t h e   s t r a p .   The  s t r a p   is  l i g h t w e i g h t ,  

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

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

t h e   f a b r i c   is  k n i t t e d   i n t o   two  l a y e r s ,   t he   f a b r i c   a l s o  

p r o v i d e s   an  e x t e r i o r   s u r f a c e   w h i c h   is  r e l a t i v e l y  

i n s u l a t i n g   and  w h i c h   w i l l   no t   " w e l d "   upon  an  a c c i d e n t a l  

c o n t a c t   w i t h   a  h i g h   v o l t a g e   p o t e n t i a l .  

The  i n v e n t i o n   is   f u r t h e r   i l l u s t r a t e d   w i t h   r e f e r e n c e  

to  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 .   1  is   a  p e r s p e c t i v e   v i ew   of  t h e   c o m p l e t e d   f a b r i c ;  

F i g .   2  is  a  p e r s p e c t i v e   v i e w   of  t he   f a b r i c   c o m p l e t e d  

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

F i g .   3  is  an  end  c r o s s - s e c t i o n a l   v i e w   of  t he   f a b r i c  

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

F i g .   4  is  an  e x p l o d e d   v i e w   of  t he   m e c h a n i c a l   a n d  



e l e c t r i c a l   c o n n e c t o r .  

F i g .   1  shows  a  p e r s p e c t i v e   v i e w   of  t h e   c o n d u c t i v e  

and  e l a s t i c   f a b r i c   10.  The  f a b r i c   10  has  a t   l e a s t   o n e  

i n t e r l a c e d   y a r n   p r e f e r a b l y   i n t e r l a c e d   t o g e t h e r   to  fo rm  a 

s e r i e s   of  i n t e r l o c k i n g   l o o p s   and  more  p r e f e r a b l y   k n i t t e d  

or  w o v e n   t o g e t h e r .   The  one  y a r n   has  an  end  of  a n  

e l e c t r i c a l l y   c o n d u c t i v e   f i b r e .   The  f a b r i c   10  can   a l s o  

h a v e   two  y a r n s   and  t h i s   c o n s t r u c t i o n   is   g e n e r a l l y  

p r e f e r r e d .   Wi th   two  y a r n s ,   one  y a r n   can   be  a n  

e l e c t r i c a l l y   c o n d u c t i v e   y a r n   and  the   s e c o n d   y a r n   can  b e  

an  i n s u l a t i n g   y a r n .   A g a i n ,   t he   e l e c t r i c a l l y   c o n d u c t i v e  

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

f o r m   a  s e r i e s   of  i n t e r l o c k i n g   l o o p s   and  p r e f e r a b l y  

k n i t t e d   t o g e t h e r .   The  i n s u l a t i n g   y a r n   i n c l u d e s   an  e n d  

h a v i n g   an  i n s u l a t i n g   f i b r e   and  the   e l e c t r i c a l l y  

c o n d u c t i v e   y a r n   has  an  end  h a v i n g   an  e l e c t r i c a l l y  

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

e m b o d i m e n t   has   two  y a r n s   and  an  e l a s t o m e r i c   f i b r e .   T h e  

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

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

s e r i e s   of  i n t e r l o c k i n g   l o o p s   and  p r e f e r a b l y   k n i t t e d  

t o g e t h e r .   The  i n s u l a t i n g   y a r n   i n c l u d e s   an  end  h a v i n g   a n  

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

has   an  end  h a v i n g   an  e l e c t r i c a l l y   c o n d u c t i v e   c o n t i n u o u s  

f i l a m e n t .  



In  a  p r e f e r r e d   e m b o d i m e n t ,   t h e   f a b r i c   i s   k n i t  

t o g e t h e r   u t i l i z i n g   an  e l e c t r i c a l l y   c o n d u c t i v e   y a r n   a n d  

an  i n s u l a t i n g   y a r n ,   and  an  e l a s t o m e r i c   f i b r e .   T h e  

i n s u l a t i n g   y a r n   c o n t a i n s   an  end  h a v i n g   an  i n s u l a t i n g  

f i b r e .   The  e l e c t r i c a l l y   c o n d u c t i v e   y a r n   c o n t a i n s   an  e n d  

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

In  p a r t i c u l a r ,   t he   i n s u l a t i n g   y a r n   c o n s i s t s   of  2  p l y ,  

100  d e n i e r   t e x t u r i z e d   n y l o n .   Any  c o n t i n u o u s   f i l a m e n t ,  

t e x t u r i z e d   p o l y e s t e r   or  p o l y a m i d e   f i b r e   w o u l d   be  u s e f u l ,  

h o w e v e r .   The  e l e c t r i c a l l y   c o n d u c t i v e   y a r n   m o r e  

p a r t i c u l a r l y   c o n s i s t s   of  27  d e n i e r ,   7  f i l a m e n t ,   X - S T A T I C  

(X-STATIC  i s - a   t r a d e m a r k   of  and  m a n u f a c t u r e d   by  S a u q u o i t  

I n d u s t r i e s ,   I n c . )   y a r n   p l a i t e d   o v e r   150  d e n i e r  

t e x t u r i z e d   p o l y e s t e r .   I t   c o n s i s t s   of  a  y a r n   c o m p r i s i n g  

a  p l u r a l i t y   of  m e t a l - c o a t e d   c r i m p e d   f i l a m e n t s .   X - S T A T I C  

y a r n   is   d e s c r i b e d   g e n e r a l l y   in  U.S .   P a t e n t s   N o s .  

3 , 7 9 2 , 5 2 0 ,   3 , 8 7 7 , 9 6 5 ,   and  4 , 0 4 2 , 7 3 7 .   The  e l a s t o m e r i c  

f i b e r   i s   184  d e n i e r   b a r e   s p a n d e x   or  38  g a u g e   r u b e r .  

S p a n d e x   (as   d e f i n e d   in  W h i t t i n g t o n ' s   D i c t i o n a r y   o f  

P l a s t i c s ,   F i r s t   E d i t i o n ,   1968 ,   s p o n s o r e d   by  t h e   S o c i e t y  

of  P l a s t i c s   E n g i n e e r s ,   I n c o r p o r a t e d ,   and  p u b l i s h e d   b y  

t h e   T e c h n o m i c   P u b l i s h i n g   Company ,   I n c o r p o r a t e d ,   7 5 0  

Summer  S t r e e t .   S t a n f o r d ,   Conn,   USA]  is  a  g e n e r i c   n a m e  

f o r   a  m a n u f a c t u r e d   f i b r e   in  w h i c h   the   f i b r e - f o r m i n g  

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

a t   l e a s t   85%  of  a  s e g m e n t e d   p o l y u r e t h a n e .  



F i g .   2  shows  a  p e r s p e c t i v e   v i e w   of  t he   f a b r i c   10  

f o r m e d   i n t o   a  c l o s e d   l o o p   by  a  c o n n e c t o r   12.  T h e  

c o n n e c t o r   12  p r o v i d e s   b o t h   t h e   m e c h a n i c a l   c o n n e c t i o n  

c l o s i n g   t h e   f a b r i c   10  i n t o   t h e   c l o s e d   l o o p   and  a l s o  

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

14  to  t h e   e l e c t r i c a l l y   c o n d u c t i v e   f i b r e s   of  t h e   f a b r i c  

10.  The  body  s t r a p   16  c o n s i s t s   of  b o t h   t he   f a b r i c   10  

and  t h e   c o n n e c t o r   12.  A l t h o u g h   no t   r e q u i r e d ,   i t   i s  

p r e f e r r e d   t h a t   t he   body  s t r a p   16  no t   be  c o u p l e d   t o  

g r o u n d   d i r e c t l y   w i t h   g r o u n d   c o r d   14,  but   be  c o u p l e d   i n  

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

a p p r o x i m a t e l y   1  megohm.  In  t he   c a s e   of  a c c i d e n t a l  

c o n t a c t   of  t h e   g r o u n d   c o r d   14  w i t h   a  v o l t a g e   s o u r c e   o r  

in  t h e   c a s e   of  a c c i d e n t a l   c o n t a c t   of  the   w e a r e r   w i t h   a 

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

h e l p   p r e v e n t   e l e c t r i c a l   s h o c k   i n j u r y   to  t he   w e a r e r   o f  

the   body  s t r a p   1 6 .  

F i g .   3  r e p r e s e n t s   an  end  v i e w   of  a  c r o s s - s e c t i o n   o f  

t h e   f a b r i c   10  s h o w i n g   t he   p r e f e r r e d   k n i t   s t r u c t u r e   o f  

t h e   f a b r i c   10.  F i g .   3  shows  i n s u l a t i n g   y a r n   18  a n d  

e l e c t r i c a l l y   c o n d u c t i v e   y a r n   20.  I n s u l a t i n g   y a r n   18  a n d  

e l e c t r i c a l l y   c o n d u c t i v e   y a r n   20  a r e   b e i n g   k n i t   t o g e t h e r  

on  two  l e v e l s   to  form  a  f a c e   22  and  a  back  24.   T h e  

i n s u l a t i n g   y a r n   18  f o r m s   a  s e r i e s   of  i n t e r l o c k i n g   l o o p s  

on  b o t h   t h e   f a c e   22  and  t he   back   24.  E l e c t r i c a l l y  

c o n d u c t i v e   y a r n   20  f o r m s   a  s e r i e s   of  l o o p s   on  f a c e   2 2 .  



I n s u l a t i n g   y a r n   18,  in  a  p r e f e r r e d   e m b o d i m e n t ,   i s   t h e  

same  y a r n   as  d e s c r i b e d   in  r e l a t i o n   to  F i g .   1  as  2  p l y ,  

100  d e n i e r   t e x t u r i z e d   n y l o n .   S i m i l a r l y ,   e l e c t r i c a l l y  

c o n d u c t i v e   y a r n   20  in  F i g .   3  is  the   same  y a r n   as  w a s  

d e s c r i b e d   in  r e l a t i o n   to  F i g .   1  fo r   f a b r i c   10,  b e i n g   27  

d e n i e r ,   7  f i l a m e n t   X-STATIC  y a r n   p l a i t e d   o v e r   150  d e n i e r  

t e x t u r i z e d   p o l y e s t e r .   F i g .   3  shows  a  s e r i e s   of  n e e d l e s  

26  on  a  f i r s t   l e v e l   f o r m i n g   a  s e r i e s   of  i n t e r l o c k i n g  

l o o p s   on  t he   f a c e   22  and  a n o t h e r   s e t   of  n e e d l e s   28  on  a  

s e c o n d   l e v e l   p e r f o r m i n g   a  s e r i e s   of  i n t e r l o c k i n g   l o o p s  

on  t h e   back   24.  T h u s ,   F i g .   3  r e p r e s e n t s   t h e   n e e d l e  

s e t - u p   r e q u i r e d   to  k n i t   t h e   p r e f e r r e d   s t r u c t u r e   of  t h e  

f a b r i c   10.  I t   is  c o n t e m p l a t e d   t h a t   a  1 0 - c u t   b o r d e r  

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

c a p a b i l i t y   be  u t i l i z e d .   I t   is  a l s o   p r e f e r r e d   t h a t   t h e  

f a b r i c   10  be  k n i t t e d   w i t h   a p p r o x i m a t e l y   29  n e e d l e s   26 

and  29  n e e d l e s   28.  A p p r o x i m a t e l y   t h i s   number   of  n e e d l e s  

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

f a b r i c   can  be  f a s h i o n e d   i n t o   a  w r i s t   s t r a p .   I t   i s  

p r e f e r r e d   t h a t   t he   t e n s i o n s   be  a d j u s t e d   to  o b t a i n   a  

r e l a x e d   w i d t h   of  one  i n c h   ( 2 . 5 4   cm)  w i t h   1 6 - 1 8   s t i c h e s  

pe r   i n c h   ( 6 - 7   per   cm).   U t i l i z i n g   t h e   y a r n s   and  t h e  

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

f a b r i c   10  w i t h   a p p r o x i m a t e l y   77%  by  w e i g h t   t e x t u r i z e d  

n y l o n ,   a p p r o x i m a t e l y   5%  e l e c t r i c a l l y   c o n d u c t i v e   y a r n   a n d  

a p p r o x i m a t e l y   18%  r u b b e r .   A n o t h e r   e m b o d i m e n t   has  b e e n  

made ,   u t i l i z i n g   t h e   y a r n s   and  f i b r e s   s u g g e s t e d ,   w h i c h  



r e s u l t s   in   a  f a b r i c   10  w i t h   a p p r o x i m a t e l y   67%  by  w e i g h t  

t e x t u r i z e d   n y l o n ,   a p p r o x i m a t e l y   6%  e l e c t r i c a l l y  

c o n d u c t i v e   y a r n   and  a p p r o x i m a t e l y   27%  s p a n d e x .   T h e  

n e e d l e   s e t - o u t   i l l u s t r a t e d   in  F i g .   3  i l l u s t r a t e s  

i n s u l a t i n g   f i b r e   18  b e i n g   l o o p e d   a r o u n d   two  of  t h e  

n e e d l e s   28  on  t h e   back   24  s u r f a c e   t h e n   b e i n g   l o o p e d  

a r o u n d   one  of  t h e   n e e d l e s   26  on  t h e   f a c e   22  s u r f a c e  

b e f o r e   a g a i n   b e i n g   w r a p p e d   a r o u n d   two  of  t h e   n e e d l e s   28 

on  t h e   back   24  s u r f a c e .   The  n e e d l e   s e t - o u t   i l l u s t r a t e d  

in  F i g .   3  i s ,   of  c o u r s e ,   o n l y   a  p r e f e r r e d   e m b o d i m e n t .  

T h e r e ,   of  c o u r s e ,   w i l l   e x i s t   many  o t h e r   n e e d l e   s e t - o u t s  

w h i c h   w i l l   r e s u l t   in  a  f a b r i c   10  h a v i n g   t h e   d e s i r e d  

e l e c t r i c a l l y   c o n d u c t i v e   and  e l a s t i c   c h a r a c t e r i s t i c s .   I t  

is   no t   n e c e s s a r y ,   f o r   e x a m p l e ,   t h a t   two  l e v e l s   of  t h e  

n e e d l e s   be  u t i l i z e d   nor   t h a t   t he   e x a c t   s p a c i n g   of  t h e  

l o o p s   a r o u n d   the   n e e d l e s   be  m a i n t a i n e d .   I t   is   a l s o  

c o n t e m p l a t e d   t h a t ,   w h i l e   29  f a c e   n e e d l e s   26  and  29  b a c k  

n e e d l e s   28  a r e   c o n t e m p l a t e d   f o r   t h e   f a b r i c   10,  in  a  

p r e f e r r e d   e m b o d i m e n t   an  edge   may  be  c o n s t r u c t e d   on  e a c h  

s i d e   by  h a v i n g   a  f u r t h e r   number   of  b o t h   f a c e   n e e d l e s   26 

and  b a c k   n e e d l e s   28  a r o u n d   w h i c h   a r e   l o o p e d   o n l y   t h e  

i n s u l a t i n g   f i b r e   1 8 .  

F i g .   4  i l l u s t r a t e s   an  e x p l o d e d   v iew  of  t he   c o n n e c t o r  

12  c o n n e c t i n g   two  ends   of  t he   f a b r i c   10.  The  c o n n e c t o r  

12  is   i l l u s t r a t e d   h a v i n g   a  body  30  w h i c h   r e c e i v e s   t h e  

two  e n d s   of  t he   f a b r i c   10  and  w h i c h   has  a  p l u r a l i t y   o f  



p r o j e c t i o n s   32  to  g r i p   t h e   f a b r i c   10  and  h o l d   i t   i n  

p l a c e   once   t he   c o v e r   34  is   a t t a c h e d .   The  c o v e r   34  i s  

m a t e d   to  t h e   body  30  and  h e l d   w i t h   a  s n a p   c o n n e c t o r  

c o n s i s t i n g   of  e l e m e n t s   36  and  38.  T h e s e   c o m p o n e n t s   t h e n  

r e s u l t   in  a  c o n n e c t o r   12  w h i c h   p r o v i d e s   b o t h   t h e  

m e c h a n i c a l   and  e l e c t r i c a l   c o n n e c t i o n   r e q u i r e d   to  t h e  

f a b r i c   10  to  f o r m   i t   i n t o   a  c l o s e d   l o o p   and  to  c o n d u c t  

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

t h e   i n d i v i d u a l   w e a r e r .   Of  c o u r s e ,   many  o t h e r   m e c h a n i c a l  

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

u t i l i z e d .   S p e c i f i c a l l y ,   i t   is  e n v i s i o n e d   t h a t   s e p a r a t e d  

m e c h a n i c a l   and  e l e c t r i c a l   c o n n e c t o r s   c o u l d   be  u t i l i z e d  

on  a  s i n g l e   body  s t r a p .  

F a b r i c   10  in  a  l e n g t h   g e n e r a l l y   s u i t a b l e   f o r  

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

c o n d u c t i v e   f a b r i c   10  w i l l   have   an  e l e c t r i c a l   s u r f a c e  

r e s i s t i v i t y   of  no t   more   t h a n   4 0 - 5 0   ohms  pe r   i n c h  

( 1 5 . 7 - 1 9 . 7   ohms  per   cm)  or  n o t   more  t h a n   10 4  ohms  p e r  

s q u a r e .  

A  body   s t r a p   16  c o n s t r u c t e d   in  t h e   f o r e g o i n g   m a n n e r  

f r o m   t h e   f a b r i c   10  w i l l   r e s u l t   in  a  s u p e r i o r   body  s t r a p  

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

body   and  m a i n t a i n s   a  good  e l e c t r i c a l   c o n t a c t   w i t h   t h e  

s k i n   of  t h e   w e a r e r ,   is   r e a d i l y   e x p a n s i b l e   to  e a s i l y   f i t  

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



i t s   e l a s t i c i t y   o v e r   r e p e a t e d   u s a g e ,   and  is  c o m f o r t a b l e  

to  t he   i n d i v i d u a l   w e a r e r ,   i . e .   b r e a t h a b l e .   The  f a b r i c  

is   s u p e r i o r   to  t h e   p r i o r   a r t   b e c a u s e   t h e r e   a re   no  m e t a l  

p i e c e s   w h i c h   can  f a l l  o u t   of  t he   f a b r i c .   A l s o ,   t h e   r o w s  

of  e l e c t r i c a l l y   c o n d u c t i v e   y a r n s   a r e   i n t e r c o n n e c t e d   a n d ,  

s i n c e   t h e   X-STATIC  f i l a m e n t s   m a k i n g   up  t he   y a r n   have   a 

c o n t i n u o u s   m e t a l   c o a t i n g ,   t h e r e   is   g r e a t e r   e l e c t r i c a l  

c o n t a c t   w i t h   t he   s k i n   o v e r   t he   e n t i r e   s u r f a c e   of  t h e  

f a b r i c .  

I t   is  c o n t e m p l a t e d   t h a t   t he   f a b r i c   10  can  a l s o   b e  

u t i l i z e d   f o r   a p p l i c a t i o n s   o t h e r   t h a n   body  s t r a p s .   I t   i s  

c o n t e m p l a t e d   t h a t   t h e   f a b r i c   10  c o u l d   be  u s e d   f o r  

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

d e s i r e d .   E x a m p l e s   of  c o n t e m p l a t e d   u s e s   i n c l u d e  

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

a p p l i c a t i o n s .  



1.  An  e l e c t r i c a l l y   c o n d u c t i v e ,   e l a s t o m e r i c   f a b r i c ,  

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

i n c l u d i n g   an  end  h a v i n g   an  e l e c t r i c a l l y   c o n d u c t i v e ,  

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

f a b r i c   has   b o t h   e l a s t i c i t y   and  e l e c t r i c a l   c o n d u c t i v i t y .  

2.  A  f a b r i c   a c c o r d i n g   to  c l a i m   1,  w h e r e i n   s a i d   a t   l e a s t  

one  y a r n   i s   i n t e r l a c e d   to  fo rm  a  s e r i e s   of  i n t e r l o c k i n g  

l o o p s .  

3.  A  f a b r i c   a c c o r d i n g   to  c l a i m   2,  w h e r e i n   s a i d   a t   l e a s t  

one  y a r n   i s   k n i t t e d .  

4.  A  f a b r i c   a c c o r d i n g   to  any  one  of  t he   p r e c e d i r g  

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

f i l a m e n t   i s   m e t a l - c o a t e d .  

5.  A  f a b r i c   a c c o r d i n g   to  c l a i m   4,  w h e r e i n   s a i d  

e l e c t r i c a l l y   c o n d u c t i v e   f i l a m e n t   is   s i l v e r - c o a t e d  

c r i m p e d   n y l o n .  

6.  A  f a b r i c   a c c o r d i n g   to  c l a i m   5,  w h e r e i n   s a i d  

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

s i l v e r - c o a t e d   c r i m p e d   n y l o n   p l a i t e d   w i t h   t e x t u r i z e d  

p o l y e s t e r .  



7.  A  f a b r i c   a c c o r d i n g   to  any  one  of  t h e   p r e c e d i n g  

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

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

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

i n t e r l a c e d   t o g e t h e r   to  f o rm  a  s e r i e s   of  i n t e r l o c k i n g  

l o o p s ,   and  s a i d   i n s u l a t i n g   y a r n   i n c l u d i n g   an  end  h a v i n g  

an  i n s u l a t i n g   f i b r e .  

8.  A  f a b r i c   a c c o r d i n g   to  c l a i m   7,  w h e r e i n   s a i d  

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

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

9.  A  f a b r i c   a c c o r d i n g   to  c l a i m   7  or  c l a i m   8,  w h e r e i n  

s a i d   i n s u l a t i n g   f i b r e   is  n y l o n ,   p o l y e s t e r   or  p o l y a m i d e .  

10.  A  f a b r i c   a c c o r d i n g   to  a n y  o n e   of  c l a i m s   7  to  9 ,  

w h e r e i n   s a i d   e l a s t o m e r i c   f i b r e   is  r u b b e r   or  s p a n d e x .  

11.  A  f a b r i c   a c c o r d i n g   to  a n y  o n e   of  c l a i m s   7  to  1 0 ,  

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

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

t o g e t h e r   on  a  f a c e   and  a  b a c k ,   s a i d   i n s u l a t i n g   y a r n  

f o r m i n g   i n t e r l o c k i n g   l o o p s   on  b o t h   s a i d   f a c e   and  s a i d  

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

i n t e r l o c k i n g   l o o p s   o n l y   on  s a i d   f a c e ,   and  s a i d  

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

l o o p s   of  s a i d   i n s u l a t i n g   y a r n   so  t h a t   i t   is   b e t w e e n   s a i d  

f a c e   and  s a i d   b a c k .  
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