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Metal  wire  cord  having  strands  with  parallel  filaments. 
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The  invention  relates  to  a  metal  wire  cord  having 
strands  with  parallel  filaments,  consisting  in  winding  a  core 
strand  (2)  and  outer  strands  (3),  characterized  by  the  fact 
that  the  core  strand  (2)  has  the  function  of  support,  thus 
always  keeping  its  central  position,  and  therefore  is  always 
formed  by  the  same  filaments,  and  at  least  the  outer  strands 
(3)  are  laid  without  torsion,  i.e.  with  a  substantially  infi- 
nite  pitch  or  length  of  lay.  The  so  obtained  metal  wire  cord 
(1)  allows  a  greater  penetration  of  rubber  around  and  be- 
tween  the  filaments  up  to  the  cord  interior,  and  this  impro- 
ves  corrosion  strength  and  fatigue  resistance  of  the  cord. 



The  present  invention  relates  to  a  metal  wire.  cord  to  be  used  for  

reinforcing  art icles  made  of  rubber,  e lastomers,   plastics  and  s imi lar  

materials ,   such  as  conveyor  belts,  driving  belts,  high  pressure  pipes  

and  mainly  vehicle  t i r e s .  

The  known  metal  wire  cords  generally  consist  of  strands  with  a  

p rede te rmined   length  of  lay  or  pitch,  which  are  then  laid  up  or  

twisted  together   to  obtain  the  finished  cord,  which  is  gene ra l ly  

comprised  of  a  c e n t r a l  c o r e   and  an  outer  crown  of  fi laments  or  

s t r ands .  

Although  these  metal  wire  cords,  when  used  for  the  above  

mentioned  purposes,  reached  rather  high  performances ,   more  p a r t i c u -  

larly  as  to  the  mechanical   properties,   they  are  still  undergoing  

several  drawbacks  as  to  corrosion  strength  and  fatigue  resistance.   As 

the  strand  f i laments   are  indeed  twisted  one  another,  this  prevents  a 

perfect   pene t ra t ion   of  the  rubber,  plastics  and  like  materials   inbe-  

tween  the  various  f i laments   of  the  strands,  so  that  microcavi t ies   a r e  



formed,  from  which  oxygen  and  moisture  start   the  corrosive  a t t a c k  

to  the  cord  f i laments,   and  moreover  at  the  points  of  mutual  c o n t a c t  

between  said  f i laments ,   f ret t ing  friction  is  generated,   leading  to  

wear  which  aggravated  by  corrosion,  causes  fatigue  failure  of  t h e  

various  f i l a m e n t s .  

A  metal  wire  cord  was  recently  developed  for  the  above  men t io -  

ned  purposes,  consisting  of  several  strands  of  f i laments  g rouped  

together  without  torsion,  which  are  then  subjected  all  together  to  a  

torsional  winding  operation,  so  that  the  average  length  of  lay  of  al l  

the  f i laments  in  the  strands  is  equal  to  the  average  length  of  lay  of  

the  strands  in  the  cord,  and  the  core  is  not  formed  always  by  t h e  

same  f i laments ,   but  on  the  contrary  at  any  cross-sect ion  of  the  cord  

the  core  is  represented   by  the  f i laments  which  at  that  point  are  a t  

the  centre  of  the  bundle  of  f i laments   (DE  29  09  832  Al);  in  this  way 

one  obtains  a  cord  with  a  rather  open  s t ructure ,   thus  suitable  fo r  

penetra t ion  of  rubber  or  plastics,  but  lacking  of  a  well  defined  co re ,  

which  is  the  necessary  basis  to  obtain  high  propert ies   of  m e c h a n i c a l  

s t r e n g t h .  

In  order  to  overcome  these  drawbacks,   the  present  invent ion  

relates  to  a  metal  wire  cord  combining  the  advantages  of  t h e  

conventional  cords  having  a  core  strand  and  a  peripheral  crown  of  

strands  or  f i laments  as  well  as  of  the  cords  with  parallel  f i l a m e n t s  

wound  together   with  a  single  pitch  to  from  the  cord  but  not  wound 

around  a  core,  at  the  same  time  el iminating  the  drawbacks  of  e i t h e r  

prior  type .  



The  metal  wire  cord  according  to  the  present  invention  consists  in 

winding  one  or  more  outer  strands  around  a  core  strand,  with  a 

normal  length  of  lay  comprised  between  15  and  100  times  t he  

diameter   of  the  strands  forming  the  cord,  and  is  cha rac te r i zed   by  t h e  

fact  that  the  core  strand  is  always  in  the  central   position,  thus  being 

always  formed  by  the  same  fi laments,   and  at  least  the  outer  s t r ands  

are  laid  without  twist,  thus  with  a  substant ia l ly   infinite  pitch  or 

length  of  lay.  

The  term  "substantial ly  infinite  pitch  or  length  of  lay"  means  a 

pitch  or  length  of  lay  which  is  by  far  higher  than  any  pitch  or  length  

of  lay  used  in  the  technique  of  laying  up  ropes,  cables  and  cords,  and 

in  any  way  of  a  length  higher  than  200  times  the  d iameter   of  t h e  

single  f i laments   forming  the  s t r and .  

Preferably ,   but  not  necessarily,   also  the  core  strand  is  w i thou t  

torsion,  namely  with  a  substantial ly  infinite  pitch,  but  it  could  also  be  

a  twisted  strand,  and  moreover  said  core  strand  could  comprise  two  

or  more  f i laments   having  the  same  or  a  d i f ferent   diameter   wi th  

respect  to  those  forming  the  outer  strands,  the  latter  being  genera l ly  

comprised  of  two  or  more  f i laments  generally  having  the  s a m e  

diameter .   The  diameter   of  the  f i laments   normally  but  not  necessa r i ly  

used  is  0.15  + 0.35  mm.  

The  metal  wire  cord  according  to  the  present  invention  may  be  

produced  with  a  conventional  laying  up  machine,  where  the  cord  

forming  strands  may  come  from  more  parallel  f i laments   wound  on  t he  

same  reel  and  a  certain  number  of  these  spools  may  be  loaded  on  t h e  



laying  up  mach ine .  

The  method  of  making  the  cord  according  to  the  present  invent ion 

is  cha rac te r i zed   by  the  fact  that  the  cord  forming  strands  a r e  

prepared  in  a  prel iminary  stranding  stage  with  a  pitch  equal  to  t h e  

pitch  of  the  final  cord,  and  for  its  manufac ture   a  double  torsion  cord  

making  machine  is  used,  where  the  cord  length  of  lay  is  of  i den t i ca l  

value  but  in  the  opposite  direction  of  the  strand  lay,  e.g.  the  cord  lay 

is  in  the  Z  direction  and  the  strand  lay  in  the  S  direction,  so  that  t h e  

final  cord  has  parallel  f i laments  in  the  strands  and  a  core  s t r and  

which  is  always  the  s a m e .  

The  metal  wire  cord  according  to  the  present  invention  is  shown 

in  the  single  figure  of  the  accompanying  drawing,  in  one  e m b o d i m e n t  

which  is  being  given  as  a  non  limiting  example  only.  

The  figure  shows  d iagrammat ica l ly   a  7  x  4  cord  construction,   in 

which  all  the  strands  have  an  infinite  pitch  or  length  of  lay.  The 

metal  wire  cord  1  consists  of  a  core  strand  2  around  which  six  o u t e r  

strands  3  (to  make  understanding  easier  only  two  outer  strands  a r e  

shown)  are  wound  with  a  p rede te rmined   pitch.  The  core  strand  2 

consists  of  four  f i laments   which  in  the  i l lustrat ive  embodiment   a r e  

not  twisted  one  another,   said  f i laments  always  taking  the  c e n t r a l  

position  in  the  cord  so  as  to  form  the  cord  co re .  

The  outer  s t rands 3   also  consist  of  four  f i laments  which  in  t h e  

i l lustrative  embodiment   have  the  same  diameter   of  the  core  f i l a -  

ments,  they  are  not  twisted  one  another,   but  all  the  four  fi laments  o f  

a  strand  together   are  wound  around  the  core  with  the  same  pitch  o f  



all  the  other  outer  strands,  all  being  formed  by  four  fi laments  not  

twisted  to  one  another.   As  the  outer  strands  consist  of  f i l amen t s  

parallel  to  one  another  and  not  twisted,  this  allows  during  use  to  have 

an  easier  penet ra t ion   of  rubber  and  the  like  around  and  between  t h e  

filaments  up  to  the  cord  inner  co re .  

The  higher  penet ra t ion   of  rubber  between  the  fi laments  causes  

their  protect ion  from  the  corrosive  phenomena  and  moreover  i nc r ea -  

ses  the  fatigue  resis tance  of  the  cord  as  the  wear  effects   ar is ing 

f r o m  f r e t t i n g   between  fi laments  at  the  direct  contact   points  a r e  

r educed .  

T h e   resulting  cord  is  uniform  and  with  a  regular  geometr ic   shape,  

w i t h  a  w e l l   defined  core  having  the  function  of  support  for  the  o u t e r  

s t r a n d s .   When  the  cord  is  under  strain,  this  gives  rise  to  a  g r e a t e r  

uniformity  in  the  stress  distribution,  thus  obtaining  high  properties  of  

m e c h a n i c a l  s t r e n g t h .  

For  the  production  of  the  metal  cord  according  to  the  p r e s e n t  

invention,  it  is  clear  that  metal  wires  and  generally  steel  wires  may  

be  used,  having  suitable  features   for  the  indicated  purposes,  which 

were  subjected  to  any  t r e a t m e n t   known  in  the  technique  of  m a n u f a c -  

tu r ing  meta l   wire  cords  used  for  reinforcing  art icles  made  of  rubber ,  

e las tomers ,   plastics  and  similar  materials ,   such  as  conveyor  be l t s ,  

driving  belts,  high  pressure  pipes,  and  more  par t icular ly   vehicle  t i r e s .  

As  an  example  only,  it  is  to  be  mentioned  the  part icular  spira l  

wrapping  process,  consisting  in  winding  a  small  diameter   t h r ead  

around  a  metal  cord  to  increase  its  propert ies   of  compress ive  



s t r e n g t h .  

It  is  also  to  be  understood  that  many  variations,  modi f i ca t ions ,  

additions  and/or  substi tut ions  may  be  made  to  the  details  of  t h e  

invention,  without  departing  however  from  its  spirit  and  scope  as 

defined  in  the  appended  c la ims .  



1)  A  metal  wire  cord  having  strands  with  parallel  f i l amen t s ,  

consisting  of  one  or  more  outer  strands  wound  around  a  core  s t r and ,  

charac te r ized   by  the  fact  that  the  core  strand  is  always  kept  in  t he  

central  position  and  is  always  comprised  of  the  same  filaments,  and 

at  least  the  outer  strands  are  laid  without  torsion,  namely  t he i r  

filaments  are  not  twisted  to  one  another  or  are  twisted  with  a 

substantially  infinite  pitch  or  length  of  lay,  practically  higher  than  

200  times  the  d iameter   of  the  single  fi laments  forming  the  s t r and .  

2)  A  metal  wire  cord  according .to  Claim  1,  charac te r ized   by  t h e  

fact  that  also  the  core  strand  is  laid  without  torsion,  i.e.  with  a  

substantially  infinite  pitch  or  length  of  lay. 

3)  A  metal  wire  cord  according  to  Claims  1  and/or  2,  c h a r a c t e r i -  

zed  by  the  fact  that  the  core  strand  consists  of  f i laments  having  t h e  

same  d iameter   of  the  f i laments  of  the outer   s t r ands .  

4)  A  metal  wire  cord  according  to  Claims  1  and/or  2,  c h a r a c t e r i -  

zed  by  the  fact  that  the  core  strand  consists  of  f i laments  having  a 

different  d iameter   from  that  of  the  f i laments  of  the  outer  s t r ands .  

5)  A  metal  wire  cord  according  to  the  preceding  Claims,  c h a r a -  

cterized  by  the  fact  that  each  strand  of  the  cord  consists  of  two  or 

more  f i laments  of  the  same  diameter ,   substantially  not  twisted  t o  

one  another,   or  wound  with  a  pitch  or  length  of  lay  higher  than  200 

times  the  d iameter   of  the  f i l amen t s .  
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