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@  Composite  cord  for  the  reinforcement  of  elastomers. 

  Steel  cord  for  the  reinforcement  of  elastomer  material, 
such  as  rubber,  and  comprising  at  least  two  strands.  Each 
strand  has  a  structure  comprising  two  wire  bundles  (1,  2) 
twisted  around  each  other  to  form  two  helicoids  of  same  di- 
ameter  and  pitch.  In  the  first  bundle  (1)  the  wires  run  in  parallel, 
or  nearly  in  parallel,  and  in  the  second  bundle  (2)  the  wires  are 
twisted  with  a  pitch  (2)  in  the  same  sense  and  of  the  same  val- 
ue  as  the  pitch  (2)  of  said  helicoids.  A  larger  stiffness  is  ob- 
tained  without  remarkably  increasing  the  cord  diameter. 



The  i n v e n t i o n   r e l a t e s   to  a  s t e e l   cord  for  the  r e i n -  

forcement   of  an  e l a s tomer   m a t e r i a l ,   such  as  r u b b e r ,  

and  compr is ing   at  l e a s t   two  s t r a n d s .   These  s t r a n d s  

can  be  a r ranged  in  the  cord,  e. g.  as  a  given  number  n  

of  s t r ands   which  are  tw i s t ed   a l l   t o g e t h e r ,   the  one 

around  the  o ther   ones  for  forming  h e l i c o i d s   of  s u b -  

s t a n t i a l l y   same  d iamete r   and  p i t c h .   These  s t r ands   can  

also  be  a r ranged  in  the  form  of  one  s t r and   f o r m i n g  

the  core,   and  a  layer   of  s t r ands   running  h e l i c o i d a l l y  

around  the  core  s t r a n d .  

Up  to  now,  s t r a n d s   were  used  in  the  form  of  a  g roup  

of  m  wires ,   which  are  tw i s t ed   t o g e t h e r   and  which  fo rm 

h e l i c o i d s   of  same  d iameter   and  p i t c h ,   such  as  t h e  

s t r a n d s   3  x  0.15  (3  wires   of  0.15  mm  d i a m e t e r ) ,  4   x  

0 . 1 7 5 ,  4   x  0.22,  having  a  p i tch   ranging  from  15  to  25 

m i l l i m e t e r .   These  s t r ands   are  then  tw i s t ed   t o g e t h e r  

into  a  cord,  e.g.   one  core  s t rand   with  six  s t r a n d s  

around  i t   (7  s t r ands   of  3  or  4  wires  each,  i . e .   a  

cord  7  x  3  or  4)  or  a  cord  having  three   s t r a n d s  

twis ted   around  each  o ther   (cord  3  x  3  or  4 ) .  

In  c e r t a i n   o a s e s  o f   a p p l i c a t i o n   of  the  cord,  i t   i s  

d e s i r a b l e   to  have  at  one 's   d i s p o s a l   a  v a r i a n t   of  t h e  

cord  type  mentioned  hereabove ,   which  shows  about  a  

s i m i l a r   s t r u c t u r e   with  the  same  number  of  wires  and 

the  same  t e n s i l e   s t r e n g t h ,   but  having  o ther   p h y s i c a l  

c h a r a c t e r i s t i c s ,   e .g.   a  h igher   s t i f f n e s s .  

According  to  the  i n v e n t i o n ,   th i s   is  ob ta ined   by  u s i n g  

a  s p e c i a l   type  s t r a n d ,  o f   which  the  s t r u c t u r e   is  s u f -  

f i c i e n t l y   round  and  compact  to  be  used  as  a  s t r a n d  

for  forming  a  cord  of  a c c e p t a b l e   d iamete r   and  r o u n d -  

n e s s .  



According  to  the  i n v e n t i o n ,   each  s t r and   comprises   two 

groups  of  wi res ,   these  groups  being  twi s t ed   a round  

each  o ther   such  as  to  form  h e l i c o i d s   of  about  t h e  

same  form,  the  wires  of  the  f i r s t   group  having  a  

p i t ch   of  more  than  300  mm,  and  the  wires  of  t h e  

second  group  having  a  p i t ch   in  the  same  sense  and  o f  

the  same  value  as  the  p i t ch   of  said  h e l i c o i d s .  

P r e f e r a b l y ,   the  number  of  wires   of  the  second  group 
is  equal  to  the  number  of  wires  of  the  f i r s t   g roup  
and  ranges  from  two  to  four ,   p r e f e r a b l y   two.  The 

twi s t   p i t ch   of  the  wires  in  the  f i r s t   group  w i l l   p r e -  

f e r a b l y   have  an  i n f i n i t e   value,   such  as  to  form  i n  

the  s t rand   a  bundle  of  p a r a l l e l   wi res .   The  wires  have  

in  gene ra l   a  d iameter   ranging  from  0.10  to  0.40  mm. 

The  c h a r a c t e r i s t i c s   and  advantages   of  the  i n v e n t i o n  

wi l l   appear   from  the  d e s c r i p t i o n   h e r e i n a f t e r ,   g i v e n  

by  way  of  n o n - l i m i t a t i v e   example,  and  with  the  a p p e n -  
ded  drawings  in  w h i c h  :  

Figure  1  r e p r e s e n t s   a  cord  used  as  a  s t rand  in  t h e  

cord  accord ing   to  the  i n v e n t i o n .  

Figure   2  shows  a  s e c t i o n   of  a  cord  accord ing   to  t h e  

i n v e n t i o n   and  more  s p e c i a l l y   the  way  i n  

which  the  s t r a n d s   are  joined  to  form  t h e  

c o r d .  

The  s t r a n d ,   used  in  the  t e s t   exp la ined   he reunder ,   i s  

shown  in  d e t a i l   in  Figure   1.  It   comprises   a  f i r s t  

group  of  two  wires   1  and  a  second  group  of  two  w i r e s  

2.  The  two  groups  are  tw i s t ed   t o g e t h e r   the  one  a r o u n d  

the  o ther   into  h e l i c e s   having  a  p i tch   p.  Figure  1 

shows  a  side  view  and  f o u r ' s e c t i o n s ,   taken  at  a  q u a r -  
t e r   of  a  p i t ch   d i s t a n c e   from  each  o the r .   The  wires   1 

of  the  f i r s t   group  have  no  tw i s t   around  each  o t h e r ,  



and  the  wires  2  of  the  second  group  show  a  t w i s t  

p i t ch   p  around  each  o ther   and  in  the  same  sense  and 

with  the  same  twis t   p i t c h .   I n s t ead   of  a  group  o f  

p a r a l l e l   wires  1,  i t   is  also  p o s s i b l e   to  use  a  g roup  

of  wi res ,   tw i s t ed   with  a  very  high  p i t c h ,   e .g .   above  

300  mm.  Such  s t rand   is  i n d i c a t e d   by  the  symbol  "2+2" .  

Seven  s t r a n d s   2+2  of  the  type  shown  in  F igure   1,  a r e  

then  used  in  a  7  x  (2+2) -co rd ,   as  shown  in  Figure   2 ,  

in  which  the  p i t ch   q  of  the  s t r ands   in  the  cord  is  i n  

oppos i t e   sense  of  the  p i tch   p  of  the  groups  of  w i r e s  

in  the  s t r a n d s .   With  the  s t r and   shown  in  F igure   1 

(having  a  p i tch   in  the  "Z"  sense ) ,   an  " S / Z " - s t r u c t u r e  

is  so  o b t a i n e d .   The  p i t ch   q  of  the  s t r ands   along  t h e  

cord  is  to  de termine   with  r e s p e c t   to  a  d i r e c t i o n   AA 

which  remains  f ixed  along  the  cab le .   The  p i t c h e s   p 
and  q  have  in  genera l   a  value  between  5  and  30  mm, 

p r e f e r a b l y   q  about  10  mm  and  p  about  20  mm.  Such  c o r d  

is  ca l l ed   a  7  x  (2+2)-cord   having  the  p i t c h e s   " 1 0 / 2 0 " .  

Other  cords  can  be  made  of  the  same  type,   for  i n -  

s tance   3  x  (2+2) -co rds   or  o t h e r s .   A  c o n v e n t i o n a l   7x4 

or  3 x 4 - c o r d   is  in  gene ra l   f u r t h e r   enveloped  with  a  

wire  tha t   h e l i c o i d a l l y   runs  around  the  cable   with  a  

r a t h e r   shor t   p i t ch   of  about  ha l f   or  one  t h i r d   of  t h e  

p i t ch   of  the  s t r a n d s   and  in  a  sense  oppos i t e   to  t h e  

p i t ch   of  the  s t r a n d s .   This  can  a lso   be  done  in  a  c o r d  

accord ing   to  the  i n v e n t i o n ,   which  is  then  ca l l ed   a  

7  x  (2+2)  +  1-cord  or  a  3  x  (2+2)  +  1-cord  having  a  

p i t ch   " q / p / r " ,   r  being  the  p i t c h ,   in  mm,  of  the  e n v e -  

lop ing   w i r e .  

With  a  view  to  a  t e s t   of  the  q u a l i t y   p r o p e r t i e s   o f  

the  cord  accord ing   to  the  i n v e n t i o n ,   the  f o l l o w i n g  

specimens  have  been  t a k e n  :  



The  s t i f f n e s s   has  been  measured  over  a  length   s e c t i o n  

of  70  mm.  The  n e c e s s a r y   bending  moment  Mo  i s  
measured  to  incurve   the  l ength   s e c t i o n   by  15°  over  i t s  

l eng th .   Then  the  neces sa ry   bending  moment  M'o  i s  
measured  to  b r ing   the  specimen  back  to  the  s t r a i g h t  

form.  The  measurement  is  done  accord ing   to  the  method 

of  Taber  and  the  moments  are  measured  in  Taber  u n i t s  

( T . S . U . ) .   With  the  specimen  of  70  mm  used,  one  Tabe r  

uni t   co r r e sponds   to  98,1  x  10-3  Nmm. 

With  these   specimens,   the  fo l lowing   r e s u l t s   are  f o u n d :  

I t   can  be  concluded  tha t   the  use  of  a  2 + 2 - s t r a n d  

remarkably  r a i s e s   the  s t i f f n e s s   of  the  cord,  w i t h o u t  

remarkably   r a i s i n g   i t s   d i a m e t e r .  



1.  S t ee l   cord  for  the  r e i n f o r c e m e n t   of  an  
e l a s t o m e r   m a t e r i a l ,   such  as  rubber ,   and  compr is ing   a t  

l e a s t   two  s t r a n d s ,   c h a r a c t e r i z e d   in  tha t   each  s t r a n d  

comprises   two  groups  of  wi res ,   these  groups  b e i n g  
twis t ed   around  each  o ther   such  as  to  form  h e l i c o i d s  

of  about  the  same  form,  the  wires  of  the  f i r s t   g r o u p  

having  a  p i tch   of  more  than  300  mm,  and  the  wires  o f  

the  second  group  having  a  p i t ch   in  the  same  sense  and 

of  the  same  value  as  the  p i tch   of  said  h e l i c o i d s .  

2.  Cord  accord ing   to  claim  1,  c h a r a c t e r i z e d  

in  tha t   the  number  of  wires  in  the  second  group  i s  

equal  to  the  number  of  wires  of  the  f i r s t   group,  and 

ranges  from  two  to  f o u r .  

3.  Cord  accord ing   to  claim  2,  c h a r a c t e r i z e d  

in  that   the  p i t ch   of  the  f i r s t   group  has  an  i n f i n i t e  

v a l u e .  

4.  Cord  accord ing   to  claim  3,  c h a r a c t e r i z e d  

in  that   each  group  comprises   two  w i r e s .  

5.  Cord  accord ing   to  any  one  of  the  claims  1 

to  4,  c h a r a c t e r i z e d   in  tha t   i t   comprises   one  c o r e  

s t rand   and  six  s t r ands   running  h e l i c o i d a l l y   a r o u n d  

the  core  s t r and ,   and  with  a  p i t ch   oppos i t e   to  t h e  

p i t ch   of  the  s t r a n d s .  
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