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Description 

The  present  invention  relates  to  nonmetallic 
cables  having  utility  for  reinforcing  tires,  and  to  tires 
that  are  reinforced  by  said  cables. 

Tires  having  a  reinforcing  member  disposed 
radially  outwardly  of  the  belt  plies  comprising  cables 
oriented  at  small  angles  with  respect  to  the  mid-cir- 
cumferential  plane  of  the  tire  have  been  found  to  be 
particularly  durable  when  subjected  to  high  revolution 
speeds.  Such  a  reinforcing  member  is  often  referred 
to  as  an  overlay  ply.  An  overlay  ply  can,  for  example, 
be  interposed  between  the  radially  outermost  belt  ply 
and  the  tread  and  comprise  one  or  more  wraps  having 
a  width  which  is  about  equal  to  that  of  the  widest  of 
the  belt  plies.  Alternatively,  the  overlay  ply  can  consist 
of  two  separate  axially  spaced  apart  ply  portions 
either  disposed  radially  outwardly  of  the  belt  such  as 
to  cover  the  edges  of  the  radially  outermost  belt  ply 
or  interposed  between  the  belt  plies  such  as  to  extend 
between  the  edges  thereof. 

In  the  following  description,  the  overlay  ply  will  be 
described  in  terms  of  at  least  one  wrap  disposed  be- 
tween  the  belt  and  the  tread,  but  it  will  become  appa- 
rent  to  a  person  skilled  in  the  art  that  problems 
encountered  in  the  prior  art  with  single  overlay  plies 
and  the  solutions  that  the  present  invention  presents 
thereto  apply  equally  to  overlay  plies  comprising  two 
or  more  wraps  or  two  or  more  portions  as  described 
above. 

The  overlay  ply  is  usually  applied  onto  the  unvul- 
canized  tire  as  a  single  annular  layer  disposed  radially 
outwardly  of  the  belts  with  the  two  end  portions  of  the 
ply  slightly  overlapping  to  form  a  splice.  However,  as 
a  result  of  the  expansion  of  the  tire  in  the  curing  mold 
and  as  a  result  of  the  thermal  contraction  of  the  textile 
filaments,  the  stresses  in  the  cables  of  the  ply  are 
nonuniformly  distributed  around  the  circumference  of 
the  tire  and  slippage  between  the  overlay  ply  end  por- 
tions  tends  to  occur  at  their  overlap  region.  This  slip- 
page  at  the  overlap  region  of  the  overlay  ply  generally 
produces  an  undesired  distortion  on  the  underlying 
belts.  This,  in  turn,  can  result  in  an  unbalanced  por- 
tion  in  the  tire  and  a  reduction  in  tire  uniformity.  These 
undesirable  conditions  are  aggravated  by  the  vulcani- 
zing  of  a  tire  in  a  two  piece  mold  rather  than  a  segmen- 
ted  mold. 

U.S.  patent  4,155,394  describes  a  cable  com- 
prised  of  a  plurality  of  yarns;  at  initial  elongation  of  the 
cable,  the  primary  load  bearing  yarn  is  a  polyester  or 
a  nylon  yarn  and  after  appreciable  elongation,  the 
primary  load  bearing  yarn  is  an  aramid  yarn.  U.S. 
patent  3,419,059  describes  a  cable  structure  com- 
prising  a  plurality  of  yarns  of  different  physical  proper- 
ties  that  have  been  twisted  together. 

The  degree  of  non-uniformity  displayed  by  tires 
having  overlay  plies  comprising  known  cables  has 
been  significantly  reduced  in  tires  having  overlay 

plies  employing  cables  as  defined  in  claim  1. 
The  present  invention  may  best  be  understood  by 

referring  to  the  following  detailed  description,  in  con- 
junction  with  the  accompanying  drawings  in  which: 

5  Fig.  1  is  a  cross-sectional  view  of  a  tire  taken  in 
a  plane  that  contains  the  tire's  axis  of  rotation; 
Fig.  2  is  an  enlarged  view  of  a  cable  according  to 
the  present  invention; 
Figs.  3  and  4  are  schematic  representations  of 

10  cross-sections  of  cables  according  to  the  inven- 
tion;  and 
Fig.  5  is  a  graph  showing  stress-strain  character- 
istics  of  a  prior  art  cable  and  a  cable  according  to 
the  invention. 

15  With  reference  to  Fig.  1,  there  is  shown  an 
example  of  a  tire  10  according  to  the  invention  which 
has  a  pair  of  substantially  inextensible  annular  bead 
cores  11,12  which  are  axially  spaced  apart  with  one 
or  more  carcass  plies  13,14,15  extending  between 

20  the  bead  cores. 
As  used  herein  and  in  the  claims,  the  terms  "axial" 

and  "axially"  refer  to  directions  which  are  parallel  to 
the  axis  of  rotation  of  a  tire,  and  the  terms  "radial"  and 
"radially"  refer  to  directions  that  are  perpendicular  to 

25  the  axis  of  rotation  of  the  tire.  Each  of  the  carcass  plies 
13,14,15  comprises  a  plurality  of  cables  oriented  at 
60°  to  90°,  preferably  75°  to  90°,  with  respect  to  a  mid- 
circumferential  plane  CP  of  the  tire.  Put  another  way, 
a  tire  in  accordance  with  the  present  invention  is  com- 

30  monly  referred  to  as  a  radial  ply  tire.  As  used  herein 
and  in  the  claims,  the  "mid-circumferential  plane"  of  a 
tire  is  a  plane  that  is  perpendicular  to  the  axis  of  rota- 
tion  of  the  tire  and  is  located  midway  between  the 
sidewalls  of  a  tire  when  the  tire  is  not  subjected  to  any 

35  load.  A  turn-up  carcass  ply  13,14  is  a  ply  which  is  fol- 
ded  axially  and  radially  outwardly  about  each  of  the 
bead  cores  11,12  and  a  turn-down  carcass  ply  15  is 
a  ply  which  is  folded  radially  and  axially  inwardly 
about  each  of  the  bead  cores  11,12.  It  is  understood 

40  that  the  present  invention  applies  to  tires  having  any 
number  of  turn-down,  or  turn-up,  or  both  turn-down 
and  turn-up  carcass  plies  of  any  suitable  material. 

If  a  tire  is  of  the  tubeless  variety,  a  substantially 
air  impervious  layer  52  is  disposed  inwardly  of  all  of 

45  the  carcass  plies  13,14,15.  If  desired,  a  barrier  ply  of 
a  suitable  material  (not  shown)  is  disposed  between 
the  air  impervious  layer  52  and  the  innermost  carcass 
ply  13.  The  barrier  ply  functions  to  separate  the  air 
impervious  layer  from  the  elastomeric  material  in 

so  which  the  cables  of  the  carcass  ply  13  are  embedded. 
A  belt  structure  30  comprising  two  or  more  belt 

plies  31-35  is  disposed  radially  outwardly  of  all  of  the 
carcass  plies  13,14,15  in  a  crown  region  of  the  tire.  A 
ground  engaging  tread  portion  37  is  disposed  radially 

55  outwardly  of  the  belt  structure  30,  and  a  sidewall  por- 
tion  16,17  extends  radially  inwardly  from  each  axial 
edge  of  the  tread  portion  to  a  respective  bead  portion 
18,19.  In  the  example  illustrated  in  Fig.  1,  one  of  the 

2 
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belt  plies  31  is  folded  and  the  remainder  of  the  belt 
plies  32-35  are  unfolded.  It  is  understood  that  the  par- 
ticular  belt  structure  illustrated  in  Fig.  1  and  described 
herein  is  merely  an  example  of  a  tire  according  to  the 
invention  and  that  a  tire  designer  may  employ  any 
arrangement  of  folded  or  unfolded  belt  plies  in  accord- 
ance  with  the  performance  requirements  of  a  particu- 
lar  tire  while  still  practicing  the  present  invention. 

A  reinforcing  member  39  is  disposed  radially  out- 
wardly  of  a  belt  ply,  and  preferably  radially  outwardly 
of  the  entire  belt  structure  30,  in  a  crown  portion  of  the 
tire.  The  reinforcing  member  comprises  at  least  one 
nonmetallic  cable  disposed  at  0°  to  20°  with  respect 
to  the  mid-circumferential  plane  CP  of  the  tire.  As 
used  herein,  a  "nonmetallic"  cable  is  understood  not 
to  contain  any  metallic  filaments. 

With  reference  to  Fig.  2,  a  cable  20  according  to 
the  invention  comprises  two  yarns  21,22,  each  of 
which  comprises  a  plurality  of  filaments  23.  In  accord- 
ance  with  one  embodiment  of  the  invention,  one  of  the 
yarns  21,22  has  a  yarn  twist  that  is  at  least  twice  as 
large  as  the  yarn  twist  of  the  other  yarn  21  ,22,  and  the 
cable  20  has  a  cable  twist  that  is  opposite  in  direction 
to  the  twist  of  the  yarn  21  ,22  having  the  larger  of  the 
two  yarn  twists.  In  accordance  with  another  embodi- 
ment  of  the  invention,  one  of  the  yarns  21,22  has  a 
yarn  twist  of  zero  and  the  second  yarn  21  ,22  has  a 
yarn  twist  in  a  first  direction,  and  the  cable  20  has  a 
cable  twist  in  a  second  direction  that  is  opposite  to 
said  first  direction. 

The  concept  of  twist  can  be  explained  by  referring 
to  Figs.  3  and  4.  In  a  cable  20  used  in  practicing  the 
present  invention,  each  of  the  yarns  21,22  has  its 
component  filaments  23  twisted  together  a  given 
number  of  turns  per  unit  of  length  of  the  yarn  (typi- 
cally,  the  unit  of  length  is  1  meter  or  1  inch)  and  the 
yarns  are  twisted  together  a  given  number  of  turns  per 
unit  of  length  of  the  cable.  Twist  dimensions  used 
herein  are  in  meter  (inches).  As  used  herein,  the  direc- 
tion  of  twist  refers  to  the  direction  of  slope  of  the  spi- 
rals  of  a  yarn  or  cable  when  it  is  held  vertically.  If  the 
slope  of  the  spirals  conforms  in  direction  to  the  slope 
of  the  letter  "S",  then  the  twist  is  called  "S"  or  "left 
hand".  If  the  slope  of  the  spirals  conforms  to  the  slope 
of  the  letter  "Z",  then  the  slope  is  called  "Z"  or  "right 
hand".  As  used  herein  an  "S"  or  "left  hand"  twist  direc- 
tion  is  understood  to  be  an  opposite  direction  from  a 
"Z"  or  "right  hand  twist".  'Yarn  twist"  is  understood  to 
mean  the  twist  imparted  to  a  yarn  before  the  yarn  is 
incorporated  into  a  cable,  and  "cable  twist"  is  under- 
stood  to  mean  the  twist  imparted  to  two  or  more  yarns 
when  they  are  twisted  together  with  one  another  to 
form  a  cable. 

It  is  important  to  note  that  as  used  herein  all  refer- 
ences  to  denier,  of  both  yarns  and  cables,  relate  to  the 
denier  of  a  yarn,  or  yarns,  before  any  twist  is  imparted 
to  the  yarn(s).  Of  course,  when  a  twist  is  imparted  to 
a  yarn  or  cable,  the  actual  weight  per  unit  of  length 

increases,  "dtex"  is  understood  to  mean  the  weight  of 
1  0,000  meters  in  grams  before  the  yarn  has  any  twist 
imparted  thereto  and  "denier"  is  understood  to  mean 
the  weight  in  grams  of  9,000  meters  of  a  yarn  before 

5  the  yarn  has  any  twist  imparted  thereto.  For  example, 
a  1500/3  cable  comprises  three  yarns  each  of  which 
has  a  dtex  of  1650  (denier  of  1500)  before  any  twist 
at  all  is  imparted  thereto,  such  that  the  cable  dtex  is 
4950  (denier  is  4500). 

10  If,  for  example  only,  with  references  to  Fig.  3  the 
filaments  of  one  of  the  yarns  22  are  twisted  together 
in  the  direction  indicated  by  arrow  22A  at  157  turns 
per  meter  (4  turns  per  inch)  and  the  filaments  of  the 
other  yarn  21  are  twisted  together  in  the  direction  indi- 

15  cated  by  arrow  21Aat  354  turns  per  meter  (9  turns  per 
inch),  the  two  yarns  21  ,22  will  have  yarn  twists  of 
unequal  values  and  in  opposite  directions.  The  yarns 
21,22  are  then  twisted  together  in  the  direction  indi- 
cated  by  arrow  20Aat  472  turns  per  meter  (12  turns 

20  per  inch)  so  that  the  cable  has  a  cable  twist  20A  that 
is  opposite  in  direction  to  the  twist  21  A  of  the  yarn  21 
having  the  larger  of  the  two  yarn  twists.  During  the 
cable  twisting  operation,  the  twist  in  the  yarns  will  be 
altered,  but  the  resultant  twist  in  the  yarns  will  not  be 

25  equal  to  one  another.  As  used  herein  "resultant  yarn 
twist"  is  understood  to  mean  the  twist  a  yarn  has  after 
it  has  been  incorporated  into  a  cable. 

If,  for  example  only,  with  reference  to  Fig.  4,  the 
filaments  of  one  of  the  yarns  22  have  no  twist  impar- 

30  ted  thereto  before  the  cable  twisting  operation,  the 
yarn  22  will  have  a  yarn  twist  of  zero.  If  the  other  yarn 
21  has  a  yarn  twist  of  551  turns  per  meter  (14  turns 
per  inch)  in  a  direction  indicated  by  arrow  21A,  and 
then  the  yarns  21  ,22  are  twisted  together  in  the  direc- 

35  tion  indicated  by  arrow  20A,  which  is  opposite  to 
direction  21A,  at  512  turns  per  meter  (13  turns  per 
inch)  the  resultant  twists  in  the  yarn  will  be  in  opposite 
directions  and  will  have  different  values. 

When  a  tire  is  vulcanized  in  a  two  piece  mold,  the 
40  circumference  of  the  tire  increases  about  4%  as  the 

tire  is  expanded  to  fit  the  mold.  Therefore,  the  force 
necessary  to  cause  the  cables  of  the  overlay  to  elon- 
gate  4%  is  critical.  If  the  force  is  too  large  the  overlay 
will  be  under  such  a  high  tension  that  the  adjacent  belt 

45  ply  will  be  distorted.  Such  a  condition  causes  nonuni- 
formity  in  the  tire,  which  will  manifest  itself  as  peak 
radial  run-out  values  that  are  outside  of  manufac- 
turer's  tolerances. 

It  is  recognized  in  the  tire  art  that  the  undesirable 
so  results  discussed  above  can  be  minimized  if  the  force 

on  the  overlay  cables  during  the  process  of  shaping 
the  tire  into  a  mold  is  not  greater  than  12  Newtons. 
Therefore,  a  cable  according  to  the  invention  has  an 
elongation  of  4%  when  subjected  to  a  force  of  not  gre- 

55  ater  than  1  2  Newtons. 
Fig.  5  is  a  graph  showing  the  stress-strain  curves 

of  a  cable  according  to  the  invention  and  a  cable  of  the 
type  currently  being  used  in  overlays.  The  "prior  art 
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cord"  or  cable  is  940/2  dtex  (840/2  denier)  Nylon  6,6 
with  a  balanced  twist  of  12Z  (472  turns  per  meter)  in 
each  yarn  and  a  cable  twist  of  12S  (472  turns  per 
meter),  so  that  the  resultant  twist  in  the  yarns  are  sub- 
stantially  equal  to  one  another,  such  a  cable  is  often 
referred  to  as  being  a  balanced  cable.  The  "new  cord" 
or  cable  is  a  cable  according  to  a  preferred  embodi- 
ment  of  the  invention  comprising  940/2  dtex  (840/2 
denier)  Nylon  6,6,  one  yarn  having  a  yarn  twist  of 
zero,  one  yarn  having  a  yarn  twist  of  14Z  (551  turns 
per  meter)  and  the  cable  twist  being  13S  (512  turns 
per  meter).  It  is  clear  from  the  graph  that  changing  the 
twist  of  the  yarns  and  cable  as  disclosed  herein  can 
have  a  significant  effect  upon  the  physical  properties 
of  the  cable. 

Tires  have  been  manufactured  under  controlled 
conditions  using  cables  of  the  types  described  in  the 
preceding  paragraph,  the  overlays  in  these  tires  com- 
prised  one  complete  wrap  of  side  by  side  cables,  with 
a  lapped  splice.  In  all  other  respects,  the  tire  construc- 
tions  were  substantially  the  same.  Tires  having  an 
overlay  comprising  the  prior  art  cables  had  the  splice 
length  reduced  by  about  1/3  from  the  as  built  state  to 
the  vulcanized  state,  while  the  tires  with  the  cables 
according  to  the  invention  had  splice  lengths  reduced 
by  only  about  1/5  from  the  as  built  state  to  the  vul- 
canized  state.  When  these  same  tires  were  evaluated 
for  uniformity  characteristics  (Radial  Force  Variation, 
Lateral  Force  Variation,  Radial  Run-Out  and  Lateral 
Run-Out),  the  tires  containing  overlays  with  cables 
according  to  the  invention  were  better  in  every  res- 
pect  than  the  tires  containing  the  prior  art  cables  in 
their  overlays.  These  tires  were  also  X-rayed  to  deter- 
mine  the  distortion  in  width  of  the  belt  ply  adjacent  to 
the  overlay  at  the  overlay  splice.  In  each  instance,  the 
distortion  was  less  in  the  tires  that  contained  cables 
according  to  the  invention.  The  only  area  in  which  the 
tires  were  tested  and  the  tires  containing  the  prior  art 
cables  in  their  overlays  were  slightly  better  was  in 
high  speed  durability  testing,  but  the  tires  containing 
the  new  cables  were  still  within  an  acceptable  range 
of  results.  In  all  other  respects,  the  tires  were  substan- 
tially  equal. 

While  at  the  time  this  application  is  being  filed 
applicant's  believe  that  cables  according  to  the  inven- 
tion  could  comprise  any  suitable  material,  it  is  prefer- 
red  that  the  yarns  of  the  cable  comprise  at  least  one 
material  selected  from  the  group  consisting  of:  nylon 
6,  nylon  6,6,  rayon,  polyester  and  aramid.  More  pref- 
erably,  the  yarns  consist  of  nylon  6  or  nylon  6,6  and 
most  preferably  nylon  6,6. 

In  orderto  provide  cables  which  are  fine  tuned  for 
a  particular  tire  one  yarn  of  a  cable  may  comprise  a 
first  material  while  the  other  yarn  comprises  a  second 
material.  For  example,  one  yarn  could  comprise  940 
dtex  (840  denier)  nylon  6  and  the  other  yarn  could 
comprise  940  dtex  (840  denier)  nylon  6,6. 

Another  way  in  which  cables  according  to  the 

invention  can  be  fine  tuned  is  to  have  both  yarns  com- 
prise  the  same  material  with  the  denier  of  one  yarn 
being  greater  than  the  denier  of  the  other  yarn.  For 
example,  one  yarn  could  comprise  470  dtex  (420 

5  denier)  nylon  6,6  and  the  other  yarn  could  comprise 
940  dtex  (840  denier)  nylon  6,6,  or  one  yarn  could 
comrpise  550  dtex  (500  denier)  polyester  and  the 
other  yarn  could  comprise  1100  dtex  (1,000  denier) 
polyester. 

10  Yet  another  way  in  which  cables  according  to  the 
invention  can  be  fine  tuned  is  to  have  both  yarns  com- 
prise  the  same  material,  but  in  one  of  the  yarns,  the 
material  is  altered  to  have  different  physical  proper- 
ties  from  the  material  in  the  other  yarn.  For  example, 

15  one  yarn  could  comprise  550  dtex  (500  denier) 
polyester  having  high  shrinkage  properties  and  the 
other  yarn  could  comprise  550  dtex  (500  denier) 
polyester  having  low  shrinkage  properties. 

In  a  cable  according  to  the  invention  wherein  both 
20  of  the  yarns  have  a  yarn  twist  that  is  greater  than  zero, 

the  larger  of  the  two  yarn  twists  should  be  at  least 
twice  as  large,  and  preferably  at  least  three  times  as 
large,  as  the  lesser  of  the  two  yarn  twists.  If  each  of 
the  two  yarns  comprises  nylon  6  or  nylon  6,6,  it  is  pre- 

25  ferred  that  the  smaller  of  the  two  yarn  twists  be  not 
greater  than  197  turns  per  meter  (5  turns  per  inch) 
and  that  the  yarn  twist  of  the  second  yarn  be  at  least 
three  times  the  yarn  twist  of  the  first  yarn.  If  each  of 
the  two  yarns  comprises  nylon  6  or  nylon  6,6  and  one 

30  of  the  yarns  has  a  yarn  twist  of  zero,  then  it  is  prefer- 
red  that  the  second  yarn  have  a  yarn  twist  of  at  least 
394  turns  per  meter  (1  0  turns  per  inch),  and  most  pref- 
erably  a  yarn  twist  in  the  range  of  394  turns  per  meter 
(10  turns  per  inch)  to  630  turns  per  meter  (16  turns 

35  per  inch).  Most  preferably,  the  cable  twist  of  a  cable 
according  to  the  invention  is  not  equal  to  the  yarn  twist 
of  either  of  the  yarns  of  the  cable. 

It  is  understood  that  a  tire  according  to  the  inven- 
tion  may  have  a  reinforcing  member  disposed  radially 

40  outwardly  of  a  belt  ply  with  the  reinforcing  member 
(overlay)  comprising  cables  according  to  any  of  the 
foregoing  embodiments  disposed  at  0°  to  20°  with  res- 
pect  to  a  mid-circumferential  plane  of  the  tire. 

45 
Claims 

1.  A  nonmetallic  cable  (20)  comprising  two  yarns 
(21,22)  having  different  properties,  twisted  into  a 

so  cable,  characterized  by  one  of  said  yarns  having  a 
yarn  twist  (21  A)  that  is  at  least  twice  as  large  as  the 
yarn  twist  (22A)  of  the  other  yarn  (22),  said  yarn  twists 
(22A,22A)  being  in  opposite  directions  from  one 
another,  said  cable  (20)  having  a  cable  twist  (20A)  that 

55  is  opposite  in  direction  to  the  twist  of  the  yarn  (21)  hav- 
ing  the  larger  of  the  two  yarn  twists,  and  said  cable 
having  an  elongation  of  4%  when  subjected  to  a  force 
of  not  greater  than  1  2  Newtons. 

4 
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2.  A  nonmetallic  cable  (20)  comprising  two  yarns 
(21,22)  having  different  properties  twisted  into  a 
cable,  characterized  by  one  of  said  yarns  (22)  having 
a  yarn  twist  of  zero  and  the  second  yarn  (21)  having 
a  yarn  twist  in  a  first  direction  (21A),  said  cable  (20) 
having  a  cable  twist  in  a  second  direction  (22A)  that 
is  opposite  to  said  first  direction  (21  A),  and  said  cable 
having  an  elongation  of  4%  when  subjected  to  a  force 
of  not  greater  than  1  2  Newtons. 

3.  A  nonmetallic  cable  (20)  according  to  claim  1  or 
2  characterized  by  said  yarns  (21  ,22)  comprising  at 
least  one  material  selected  from  the  group  consisting 
of:  nylon  6,  nylon  6,6,  rayon,  polyester  and  aramid. 

4.  A  nonmetallic  cable  (20)  according  to  any  of 
claims  1  to  3  characterized  by  one  of  said  yarns 
(21  ,22)  comprising  a  first  material  and  the  other  yarn 
(22.21)  comprising  a  different  material. 

5.  A  nonmetallic  cable  (20)  according  to  any  of  the 
claims  1  to  3,  characterized  in  that  both  of  said  yarns 
(21  .22)  comprise  the  same  material,  and  in  that  in  one 
of  the  yarns  said  material  has  been  altered  so  as  to 
have  different  physical  properties  from  the  material  in 
the  other  yarn. 

6.  A  nonmetallic  cable  (20)  according  to  any  of  the 
claims  1  to  3  characterized  by  both  of  said  yarns 
(21  ,22)  comprising  the  same  material  and  by  the  dtex 
of  one  yarn  being  greater  than  the  dtex  of  the  other 
yarn. 

7.  A  nonmetallic  cable  (20)  according  to  claim  1 
characterized  by  comprising  two  yarns  (21,22)  of 
nylon  6  or  nylon  6,6,  one  of  said  yarns  (22)  having  a 
yarn  twist  (22A)  of  greater  than  zero  but  not  more  than 
1  97  turns  per  meter  (5  turns  per  inch)  in  a  first  direc- 
tion  and  said  second  yarn  (21)  having  a  yarn  twist 
(21  A)  that  is  at  least  three  times  the  yarn  twist  of  the 
first  yarn  (22)  in  a  second  direction,  said  cable  (20) 
having  a  cable  twist  (20A)  in  said  first  direction. 

8.  A  nonmetallic  cable  (20)  according  to  claim  2 
characterized  by  comprising  two  yarns  (21,22)  of 
nylon  6  or  nylon  6,6,  said  second  yarn  (21)  having  a 
yarn  twist  (21A)  in  the  range  of  394  turns  per  meter 
(10  turns  per  inch)  to  630  turns  per  meter  (16  turns 
per  inch). 

9.  A  tire  (10)  comprising: 
(a)  at  least  one  carcass  ply  (13,14,15); 
(b)  at  least  one  belt  ply  (31-35)  disposed  radially 
outwardly  of  said  carcass  ply  (13,14,15)  in  a 
crown  portion  of  the  tire;  and 
(c)  a  reinforcing  member  (39)  disposed  radially 
outwardly  of  said  belt  ply  (31-35)  and  comprising 
at  least  one  nonmetallic  cable  (20)  disposed  at  0° 
to  20°  with  respect  to  a  mid-circumferential  plane 
of  the  tire,  characterized  by  said  cable  (20)  being 
according  to  any  of  the  preceding  claims. 

Patentanspruche 

1.  Nichtmetallisches  Kabel  (20)  mit  zwei  Stran- 
gen  (21,  22)  mit  unterschiedlichen  Eigenschaften, 

5  welche  zu  einem  Kabel  verdreht  bzw.  verdrillt  sind, 
dadurch  gekennzeichnet,  dali  einerdieser  Strange  ei- 
ne  Strangverdrillung  (21A)  aufweist,  die  wenigstens 
zweimal  so  groli  wie  die  Strangverdrillung  (22A)  des 
anderen  Stranges  (22)  ist,  wobei  die  Strangverdrillun- 

10  gen  (22A,  22A)  entgegengesetzt  zueinander  verlau- 
fen  und  das  Kabel  (20)  eine  Kabelverdrillung  (20A) 
aufweist,  die  in  Richtung  entgegengesetzt  zurVerdril- 
lung  des  Stranges  (21)  ist,  welcher  die  groliere  der 
beiden  Strangverdrillungen  aufweist,  und  das  Kabel 

15  eine  Dehnung  bzw.  Bruchdehnung  von  4%  aufweist, 
wenn  es  einer  Kraft  von  nicht  mehr  als  12  Newton 
ausgesetzt  wird. 

2.  Nichtmetallisches  Kabel  (20)  mit  zwei  Stran- 
gen  (21  ,  22)  mit  unterschiedlichen  Eigenschaften,  die 

20  zu  einem  Kabel  verdreht  bzw.  verdrillt  sind,  dadurch 
gekennzeichnet,  dali  einer  der  beiden  Strange  (22) 
eine  Strangverdrillung  von  Null  und  derzweite  Strang 
(21)  eine  Strangverdrillung  in  einer  ersten  Richtung 
(21  A)  aufweist,  wobei  dieses  Kabel  (20)  eine  Kabel- 

25  verdrillung  in  einer  zweiten  Richtung  (22A),  die  entge- 
gengesetzt  zur  ersten  Richtung  (21A)  ist  und  eine 
Dehnung  bzw.  Bruchdehnung  von  4%  aufweist,  wenn 
es  einer  Kraft  von  nicht  mehr  als  12  Newton  ausge- 
setzt  ist. 

30  3.  Nichtmetallisches  Kabel  (20)  nach  Anspruch  1 
oder  2,  dadurch  gekennzeichnet,  dali  die  Strange 
(21,  22)  wenigstens  ein  Material  umfassen,  welches 
aus  einer  Gruppe  gewahlt  wurde,  die  besteht  aus: 
Nylon  6,  Nylon  6,6,  Reyon,  Polyester  und  Aramid. 

35  4.  Nichtmetallisches  Kabel  (20)  nach  einem  der 
Anspruche  1  bis  3,  dadurch  gekennzeichnet,  dali 
einer  der  Strange  (21  ,  22)  ein  erstes  Material  und  der 
andere  Strang  (22,  21)  ein  unterschiedliches  Material 
umfassen. 

40  5.  Nichtmetallisches  Kabel  (20)  nach  einem  der 
Anspruche  1  bis  3,  dadurch  gekennzeichnet,  dali 
beide  Strange  (21  ,  22)  das  gleiche  Material  umfas- 
sen,  und  dali  das  Material  von  einem  der  Strange 
geandert  wurde,  urn  diesem  physikalische  Eigen- 

45  schaften  unterschiedlich  von  dem  Material  des  ande- 
ren  Stranges  zu  geben. 

6.  Nichtmetallisches  Kabel  (20)  nach  einem  der 
Anspruche  1  bis  3,  dadurch  gekennzeichnet,  dali 
beide  Strange  (21  ,  22)  das  gleiche  Material  umfassen 

so  und  die  Dtex  des  einen  Stranges  grolier  als  die  Dtex 
des  anderen  Stranges  ist. 

7.  Nichtmetallisches  Kabel  (20)  nach  Anspruch  1  , 
dadurch  gekennzeichnet,  dali  es  zwei  Strange  (21, 
22)  aus  Nylon  6,  Nylon  6,6  umfalit,  wobei  ein  Strang 

55  (22)  eine  Strangverdrillung  (22A)  grolier  als  Null  aber 
mit  nicht  mehr  als  197  Windungen  pro  Meter  (5  Win- 
dungen  pro  2,5  cm)  in  einer  ersten  Richtung  aufweist 
und  der  zweite  Strang  (21)  eine  Strangverdrillung 
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(21  A),  die  wenigstens  das  Dreifache  der  Strangver- 
drillung  im  ersten  Strang  (22)  in  einer  zweiten  Rich- 
tung  aufweist,  wobei  dieses  Kabel  (20)  eine 
Kabelverdrillung  (20A)  in  der  ersten  Richtung  auf- 
weist. 

8.  Nichtmetallisches  Kabel  (20)  nach  Anspruch  2, 
dadurch  gekennzeichnet,  dali  es  zwei  Strange  (21  , 
22)  aus  Nylon  6,  oder  Nylon  6,6  umfalit,  wobei  der 
zweite  Strang  (21)  eine  Strangverdrillung  (21A)  in  ei- 
nem  Bereich  von  394  Windungen  pro  Meter  (10  Win- 
dungen  pro  2,5  cm)  bis  630  Windungen  pro  Meter  (16 
Windungen  pro  2,5  cm)  aufweist. 

9.  Reifen  (10)  mit: 
(a)  wenigstens  einer  Karkassenlage  (13,  14,  15); 
(b)  wenigstens  einer  Gurtellage  (31-35),  die 
radial  aulierhalb  dieser  Karkassenlage  (13,  14, 
15)  in  einem  Kronenabschnitt  des  Reifens  ange- 
ordnet  ist;  und 
(c)  einem  Verstarkungsglied  (39),  das  radial 
aulierhalb  dieser  Gurtellage  (31-35)  angeordnet 
ist  und  wenigstens  ein  nichtmetallisches  Kabel 
(20)  aufweist,  das  unter  0°  bis  20°  in  Bezug  auf 
eine  Mittenumfangsebene  des  Reifens  angeord- 
net  ist,  gekennzeichnet  durch  ein  Kabel  (20)  nach 
einem  dervorhergehenden  Anspruche. 

Revendications 

1.  Cable  non  metallique  (20)  comprenant  deux 
fils  (21,  22)  munis  de  proprietes  differentes,  retordus 
en  un  cable,  caracterise  par  le  fait  qu'un  desdits  fils 
possede  une  torsion  defil  (21A)quiestau  moinsdeux 
fois  aussi  grande  que  la  torsion  de  f  il  (22A)  de  I'autre 
fil  (22),  lesdites  torsions  de  fils  (21A,  22A)  etant  de 
directions  opposees  I'une  par  rapport  a  I'autre,  ledit 
cable  (20)  possedant  une  torsion  de  cable  (20A)  qui 
est  de  direction  opposee  a  celle  de  la  torsion  du  fil  (21  ) 
qui  possede  la  plus  grande  torsion  entre  celle  des 
deux  fils  et  ledit  cable  possedant  un  allongement  de 
4%  lorsqu'il  est  soumis  a  une  force  qui  n'excede  pas 
1  2  Newtons. 

2.  Cable  non  metallique  (20)  comprenant  deux 
fils  (21,  22)  munis  de  proprietes  differentes,  retordus 
en  un  cable,  caracterise  par  le  fait  qu'un  desdits  fils 
(22)  possede  une  torsion  de  fil  de  zero  et  le  second 
fil  (21)  possede  une  torsion  de  fil  dans  une  premiere 
direction  (21  A),  ledit  cable  (20)  possedant  une  torsion 
de  cable  dans  une  seconde  direction  (22A)  qui  est 
opposee  a  ladite  premiere  direction  (21A)  et  ledit 
cable  possedant  un  allongement  de  4%  lorsqu'il  est 
soumis  a  une  force  qui  n'excede  pas  12  Newtons. 

3.  Cable  non  metallique  (20)  selon  la  revendica- 
tion  1  ou  2,  caracterise  par  le  fait  que  lesdits  fils  (21  , 
22)  comprennent  au  moins  une  matiere  choisie  parmi 
le  groupe  constitue  par  le  nylon  6,  le  nylon  6,6,  la 
rayonne,  le  polyester  et  I'aramide. 

4.  Cable  non  metallique  (20)  selon  I'une  quelcon- 

que  des  revendications  1  a  3,  caracterise  par  le  fait 
qu'un  desdits  fils  (21,  22)  comprend  une  premiere 
matiere  et  I'autre  fil  (22,  21)  comprend  une  matiere 
differente. 

5  5.  Cable  non  metallique  (20)  selon  I'une  quelcon- 
que  des  revendications  1  a  3,  caracterise  en  ce  que 
les  deux  fils  (21,  22)  comprennent  la  meme  matiere 
et  en  ce  que,  dans  un  des  fils,  ladite  matiere  a  ete 
modif  iee  de  facon  a  obtenir  des  proprietes  physiques 

10  differentes  par  rapport  a  la  matiere  de  I'autre  fil. 
6.  Cable  non  metallique  (20)  selon  I'une  quelcon- 

que  des  revendications  1  a  3,  caracterise  par  le  fait 
que  les  deux  fils  (21,  22)  comprennent  la  meme 
matiere  et  par  le  fait  que  le  dtex  d'un  fil  est  superieur 

15  au  dtex  de  I'autre  fil. 
7.  Cable  non  metallique  (20)  selon  la  revendica- 

tion  1  ,  caracterise  par  le  fait  qu'il  comprend  deux  fils 
(21  ,  22)  de  nylon  6  ou  de  nylon  6,6,  un  desdits  fils  (22) 
possedant  une  torsion  de  fil  (22A)  superieure  a  zero 

20  mais  qui  n'est  pas  superieure  a  197  spires  par  metre 
(5  spires  par  pouce)  dans  une  premiere  direction  et 
ledit  second  fil  (21)  possede  une  torsion  de  fil  (21  A) 
qui  correspond  au  moins  a  trois  fois  la  torsion  de  fil 
du  premier  fil  (22)  dans  une  seconde  direction,  ledit 

25  cable  (20)  possedant  une  torsion  de  cable  (20A)  dans 
ladite  premiere  direction. 

8.  Cable  non  metallique  (20)  selon  la  revendica- 
tion  2,  caracterise  en  ce  qu'il  comprend  deuxf  ils  (21  , 
22)  de  nylon  6  ou  de  nylon  6,6,  ledit  second  fil  (21) 

30  possedant  une  torsion  de  fil  (21  A)  dans  le  domaine  de 
394  spires  par  metre  (10  spires  par  pouce)  a  630  spi- 
res  par  metre  (16  spires  par  pouce). 

9.  Bandage  pneumatique  (10)  comprenant  : 
(a)  au  moins  une  nappe  decarcasse  (13,  14,  15); 

35  (b)  au  moins  une  nappe  de  ceinture  (31-35)  dis- 
posee  radialement  a  I'exterieur  de  ladite  nappe 
decarcasse  (13,  14,  15)  dans  une  portion  decou- 
ronne  du  bandage  pneumatique;  et 
(c)  un  element  de  renforcement  (39)  dispose 

40  radialement  a  I'exterieur  de  ladite  nappe  de  cein- 
ture  (31  -35)  et  comprenant  au  moins  un  cable  non 
metallique  (20)  dispose  en  formant  un  angle  de  0° 
a  20°  par  rapport  a  un  plan  circonferentiel  median 
du  bandage  pneumatique,  caracterise  par  le  fait 

45  que  ledit  cable  (20)  est  un  cable  selon  I'une  quel- 
conque  des  revendications  precedentes. 

50 
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