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©  Cable  jacket. 
  The  invention  relates  to  a  jacket  (2)  for  an  electrical 
welding  cable.  In  order  to  provide  the  jacket  with  good 
torsional  and  bending  flexibility  as  well  as  form  strength  at 
high  internal  pressures,  a  surrounding  reinforcement  layer 
(9)  of  warp-knit  type  which  is  known  per  se  is  vulcanized  into 
the  rubber  jacket  (2),  and  in  the  radial  direction  outside  said 
reinforcement  layer,  one  or  more  unidirectionally  helically 
wound  reinforcing  cords  (10)  are  vulcanized  into  the  rubber 
jacket,  the  spacing  between  adjacent  cord  windings  measur- 
ing  in  the  longitudinal  direction  of  the  jacket  about  2-8  mm, 
preferably  about  4  mm. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  c a b l e   j a c k e t ,  

e s p e c i a l l y   a  r u b b e r   j a c k e t ,   to   an  e l e c t r i c   w e l d i n g   c a b l e  

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

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

c o o l i n g   t h e   c a b l e .  

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

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

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

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

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

e a s i l y   b e n d a b l e   and  t w i s t a b l e .   F u r t h e r m o r e ,   s u c h   c a b l e s  

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

a p p l i e d   to   t h e   c a b l e   j a c k e t   f r o m   t h e   i n s i d e   by  t h e   p r e s s u r -  
i z e d   c o o l a n t ,   and  by  t h e   r e p e l l i n g   r a d i a l   f o r c e s   g e n e r a t e d  

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

i s   t u r n e d   on  or  o f f .  

The  p r e v i o u s l y   known  w e l d i n g   c a b l e   j a c k e t s   h a v e   n o t  

b e e n   a b l e   to   f u l f i l l   a l l   of   t h e s e   r e q u i r e m e n t s .   R a t h e r ,   t h e  

s h o r t   c a b l e   l e n g t h s   in   q u e s t i o n   h a v e   b e e n   so  r i g i d   t h a t  

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

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

t he   c a b l e .  

The  p r i m a r y   p u r p o s e   of   t h e   p r e s e n t   i n v e n t i o n   i s  

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

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

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

t he   p r e s s u r e   e x e r t e d   by  t h e   c o o l a n t   in   t h e   c a b l e   and  t h e  

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

a c h i e v e   t h i s ,   t he   c a b l e   j a c k e t   d e s c r i b e d   by  way  of   i n t r o -  

d u c t i o n   i s   c h a r a c t e r i z e d ,   a c c o r d i n g   to  t h e   i n v e n t i o n ,   i n  

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

k n i t   t y p e   known  p e r   se  is   v u l c a n i z e d   i n t o   t h e   r u b b e r  

j a c k e t ,   and  t h a t   r a d i a l l y   o u t s i d e   s a i d   l a y e r   t h e r e   a r e  



v u l c a n i z e d   one  or   more   u n i d i r e c t i o n a l l y ,   h e l i c a l l y   w o u n d  

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

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

j a c k e t   a b o u t   2-8  mm,  p r e f e r a b l y   a b o u t   4  mm.  To  p r e v e n t   t h e  

j a c k e t   w i t h   t h e   w a r p - k n i t   r e i n f o r c e m e n t   f r o m   e x p a n d i n g   t o o  

much  due  to   i n n e r  p r e s s u r e   and   in   o r d e r   to   p r o v i d e   g o o d  

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

t h a t   t h e   r e i n f o r c i n g   c o r d ( s )   be  h e l i c a l l y   wound   in   t h e   s a m e  

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

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

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

p o l y e s t e r   s t r i n g .   I t   i s   a l s o   s u i t a b l e   t h a t   t h e   l a y e r s   o f  

w a r p - k n i t   r e i n f o r c e m e n t   and  r e i n f o r c i n g   c o r d s   be  s e p a r a t e d  

r a d i a l l y   by  an  i n t e r m e d i a t e   r u b b e r   l a y e r .  

The  i n v e n t i o n   w i l l   be  d e s c r i b e d   b e l o w   i n   mpre   d e t a i l  

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 .  

F i g .   1  i s   a  c r o s s - s e c t i o n a l   v i e w   of   a  w e l d i n g   c a b l e  

w i t h   a  j a c k e t   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 ,   a n d  

F i g .   2  i s   a  c u t - a w a y   p e r s p e c t i v e   v i e w   s h o w i n g   t h e  

v a r i o u s   l a y e r s   in   a  c a b l e   j a c k e t   a c c o r d i n g   to   t h e   i n v e n t i o n .  

F i g .   1  shows   a c c o r d i n g   to   s c a l e   a  c r o s s   s e c t i o n   of   a  

w e l d i n g   c a b l e   1,  w h i c h   h a s   an  o u t e r   c a b l e   j a c k e t   2  o f  

r u b b e r   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 .   The  j a c k e t  

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

c o p p e r   c o r e s   3  and   4  of   d i f f e r e n t   p o l a r i t y ,   t h e   c o r e s   b e i n g  

p l a c e d   in   a  r i n g   and  s e p a r a t e d   c i r c u m f e r e n t i a l l y   by  r i b -  

l i k e   w a l l s   5  w h i c h   p r o j e c t   r a d i a l l y   o u t   f r o m   a  c e n t r a l   b o d y  

6  of   r u b b e r   or   PVC.  The  c e n t r a l   b o d y   6  h a s   a  c e n t r a l  

c o o l a n t   d u c t   7  and   d e f i n e s ,   b e t w e e n   i t s   o u t s i d e   and  t h e  

i n s i d e   of  t h e   o u t e r   j a c k e t   2,  a d d i t i o n a l   f l o w   d u c t s   8  f o r  

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

As  i n d i c a t e d   i n   F i g .  1 ,   t h e   j a c k e t   2  c o m p r i s e s   t w o  

r e i n f o r c e m e n t   l a y e r s   9  of  a  w a r p - k n i t   f a b r i c   w h i c h   i s   k n o w n  

p e r   se  and  a  c o r d   h e l i x   10  l y i n g   o u t s i d e   s a i d   two  l a y e r s .  

W a r p - k n i t   f a b r i c   r e f e r s   i n   t h i s   c o n t e x t   to   a  t e x t i l e  

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

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



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

F i g .   2  shows  more   c l e a r l y   t h e   s t r u c t u r e   of  a  j a c k e t  

a c c o r d i n g   to  t h e   i n v e n t i o n ,   w h i c h   o n l y   shows  one  l a y e r   o f  

w a r p - k n i t   r e i n f o r c e m e n t   9.  S t a r t i n g   f r o m   t h e   i n s i d e ,   t h e  

j a c k e t   2  has   a  r u b b e r   l a y e r   11,  a  w a r p - k n i t   r e i n f o r c e m e n t  

9,  a  t h i n   l a y e r   12  of  r u b b e r ,   a  h e l i c a l l y   wound  l a y e r   1 0  

e . g .   of  l i g h t l y   t w i n e d   p o l y e s t e r ,   and  an  o u t e r   l a y e r   13  o f  

r u b b e r .   In  o r d e r   to  o b t a i n   t h e   d e s i r e d   f l e x i b i l i t y   b o t h   f o r  

b e n d i n g   and   t o r s i o n ,   as  w e l l   as  f o r m   s t r e n g t h ,   s i n c e   t h e  

j a c k e t   i s   s u b j e c t e d   to  h i g h   i n n e r   p r e s s u r e   by  t h e   c o o l a n t  

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

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

i t   i s   e s s e n t i a l   t h a t   i f   a  p l u r a l i t y   of   c o r d s   10  a r e   u s e d  

t h a t   t h e y  r u n   p a r a l l e l   to  e a c h   o t h e r   and  be  wound   i n   t h e  

same  d i r e c t i o n ,   i . e .   n o t   c r o s s i n g   e a c h   o t h e r .   The  c o r d s  

s h o u l d   be  wound   l e a v i n g   a  gap  of   a b o u t   2-8  mm,  p r e f e r a b l y  

a b o u t   4  mm,  b e t w e e n   a d j a c e n t   c o r d   w i n d i n g s .  

A  c a b l e   j a c k e t   a c c o r d i n g   to  t h e   i n v e n t i o n   i s   m a d e  

p r e f e r a b l y   in  f i n i t e   l e n g t h s   by  b e i n g   b u i l t   up  on  a  

m a n d r e l ,   w i t h   one  or  two  l a y e r s   of  w a r p - k n i t   f a b r i c   b e i n g  

a p p l i e d   a r o u n d   t h e   i n n e r   r u b b e r   l a y e r   11.  I f   t h e r e   i s   m o r e  

t h a n   one  l a y e r ,   a  t h i n   l a y e r   of  r u b b e r   s h o u l d   be  p l a c e d   b e -  

t w e e n   t h e   l a y e r s ,   and  a  t h i n   l a y e r   12  o u t s i d e   t h e   o u t e r  w a r p  

k n i t   l a y e r   9.  P r e f e r a b l y   a  s i n g l e   c o r d   10  of   p r e v i o u s l y  

d e s c r i b e d   t y p e   i s   t h e n   wound   a r o u n d   t h e   l a y e r   12  h e l i c a l l y  

w i t h   a  p i t c h   so  t h a t   t h e   d i s t a n c e   b e t w e e n   t h e   a d j a c e n t  

w i n d i n g s   of  t h e   c o r d   w i l l   be  a b o u t   2-8  mm,  p r e f e r a b l y   a b o u t  

4  mm,  a t   a  n o r m a l   j a c k e t   d i a m e t e r   of  a b o u t   5-6  cm.  A l t h o u g h  

a  s i n g l e   c o r d   i s   p r e f e r a b l e ,   two  or   e v e n   more   c o r d s   can   b e  

wound  p a r a l l e l   in   t h e   same  w i n d i n g   d i r e c t i o n ,   m a i n t a i n i n g  

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

some  of  t h e   good   t o r s i o n a l   p r o p e r t i e s   of  t h e   j a c k e t .   An 

o u t e r   l a y e r   13  of  r u b b e r   i s   t h e n   a p p l i e d   o u t s i d e   t h e   c o r d  

l a y e r ,   and  t h e   c o m p o n e n t s   of  t h e   j a c k e t   a r e   t h e n   v u l c a n i z e d  

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

is   t h e n   g i v e n   s u c h   a  s t r u c t u r e   t h a t   i t s   f r i c t i o n   a g a i n s t   a  

s u r f a c e   i s   r e d u c e d   t o  t h e   r e q u i r e d   l e v e l .  



1.  C a b l e   j a c k e t ,   e s p e c i a l l y   a  r u b b e r   j a c k e t   (2)  f o r   a  

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

c o n d u c t o r s   ( 3 , 4 )   and  c o o l a n t   d u c t s   ( 6 , 8 }   f o r   c o n d u c t i n g  

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

t h a t   a t   l e a s t   one   s u r r o u n d i n g   r e i n f o r c e m e n t   l a y e r   (9)  o f  

w a r p - k n i t   t y p e   i s   v u l c a n i z e d   i n t o   t h e   r u b b e r   j a c k e t   ( 2 ) ,  

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

or  more   u n i d i r e c t i o n a l l y   h e l i c a l l y   wound   r e i n f o r c i n g   c o r d s  

(10)  a r e   v u l c a n i z e d   i n t o   t h e   r u b b e r   j a c k e t ,   t h e   s p a c i n g  

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

n a l   d i r e c t i o n   of   t h e   j a c k e t   a b o u t   2-8   mm,  p r e f e r a b l y  a b o u t  

4  mm. 

2.  J a c k e t   a c c o r d i n g   to   C l a i m  1 ,   c h a r a c t e r i z e d   i n  

t h a t   t h e   c o r d ( s )   (10)  f o r m i n g   t h e   c o r d   r e i n f o r c i n g   l a y e r  

i s / a r e   d i s p o s e d   a l o n g   t h e   same  c y l i n d e r   i n   t h e   j a c k e t   ( 2 ) .  

3.  J a c k e t   a c c o r d i n g   to   C l a i m   1  or   2,  c h a r a c t e r i z e d  

in  t h a t   e a c h - r e i n f o r c i n g   c o r d   (10)  c o n s i s t s   of  a  l i g h t l y  

t w i n e d   p o l y e s t e r   s t r i n g .  

4.  J a c k e t   a c c o r d i n g   to   a n y  o n e   of   C l a i m s   1 = 3 ,  

c h a r a c t e r i z e d   in   t h a t   t h e   l a y e r s   of   w a r p - k n i t   r e i n f o r c e m e n t  

(9)  and   r e i n f o r c i n g   c o r d s   (10)  a r e   s e p a r a t e d   r a d i a l l y   b y  

an  i n t e r m e d i a t e   r u b b e r   l a y e r   ( 1 2 ) .  
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