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(54)  Structure  for  profiled  elements  in  a  vehicle  tire  tread,  one  profiled  element  containing  one 
or  several  fine  slits,  and  a  mold  element  for  producing  said  profiled  elements 

(57)  The  invention  relates  to  the  structure  of  a  pro- 
filed  element  (1  )  in  a  vehicle  tire  tread  (2).  A  convention- 
al  profiled  element  is  provided  with  narrow  fine  slits  (3), 
oriented  mainly  in  the  axial  direction  of  the  tire,  in  order 
to  improve  the  grip  between  the  tread  and  the  road  sur- 
face.  However,  said  fine  slits  make  the  profiled  element 
wobbly  and  the  driving  instable.  The  object  of  the  inven- 
tion  is  to  reduce  the  wobbly  effect  caused  by  the  fine 
slits  (3)  and  to  maintain  the  necessary  rigidity  in  the  tire. 
This  is  achieved  by  making  the  fine  slit  (3)  twisted,  i.e. 

by  twisting  it  in  a  screwlike  fashion  with  respect  to  the 
axis  parallel  to  the  tread,  so  that  the  imaginary  plane 
filling  the  fine  slit  is  continuously  and  evenly  twisted  from 
one  end  (7a),  which  is  inclined  in  one  direction  with  re- 
spect  to  the  radial  plane,  to  the  other  end  (7b),  which  is 
inclined  in  the  opposite  direction,  or  as  an  alternative, 
continuously  in  a  stepped  fashion,  so  that  said  imagi- 
nary  plane  is  folded  during  the  stretch  between  the  ends 
(7a,  7b)  around  one  or  several,  mainly  radially  directed 
axes. 
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Description 

[0001]  The  invention  relates  to  a  structure  for  profiled 
elements  in  a  vehicle  tire  tread,  one  profiled  element 
containing  one  or  several  fine  slits,  more  precisely  a 
structure  defined  in  the  preamble  of  the  appended  claim 
1  .  The  invention  also  relates  to  a  mold  element  for  pro- 
ducing  such  profiled  elements,  more  precisely  a  mold 
element  defined  in  the  preamble  of  the  appended  claim 
15. 
[0002]  Profiled  elements  in  a  tire  tread  are  groove- 
surrounded  blocks  that  are  cast  in  shape  in  the  tread. 
The  task  of  the  profiled  elements  is  to  increase  the  ve- 
hicle's  grip  of  the  road.  A  surface  provided  with  profiled 
elements  gets  a  good  contact  with  a  soft  or  snowy  road 
surface.  Any  slush,  snow  or  other  similar  material 
present  on  the  road  surface  is  pressed  into  the  grooves 
surrounding  the  profiled  element,  where  it  increases  the 
grip  of  the  tire. 
[0003]  In  the  prior  art  it  is  known  to  provide  profiled 
elements  with  various  patterns  of  fine  slits,  the  purpose 
of  which  is  to  increase  friction  between  the  tread  and  the 
road  surface.  The  fine  slits  are  narrow,  recess-like 
grooves  formed  in  the  profiled  element  mainly  in  the  ra- 
dial  direction  of  the  tire.  The  fine  slits  are  formed  by 
means  of  sheet  metal  elements,  i.e.  lamellas.  The  height 
of  said  recesses  can  be  equal  to  the  height  of  the  profiled 
element  or  less.  The  height  of  the  fine  slit  can  vary  in 
the  different  parts  thereof. 
[0004]  The  grooves  surrounding  the  profiled  elements 
in  the  tire  tread  are  relatively  wide,  and  as  a  result  the 
profiled  elements  do  not,  at  least  in  normal  driving  con- 
ditions,  get  into  mutual  contact,  not  to  mention  rest 
against  each  other.  On  the  other  hand,  the  fine  slits  are 
so  narrow  that  when  driving,  the  opposite  side  surfaces 
of  the  fine  slit  get  into  contact  at  least  owing  to  a  change 
in  speed  and/or  in  direction,  i.e.  the  side  surfaces  are 
supported  against  each  other. 
[0005]  The  more  fine  slits  the  tread  contains,  the  bet- 
ter  is  the  grip  that  the  tread  gets  of  the  road  surface.  On 
the  other  hand,  the  fine  slits  make  the  tread  wobbly  and 
the  driving  instable. 
[0006]  In  the  publication  DE  4,427,895  A1  ,  there  is  in- 
troduced  a  tire  tread  including  fine  slits  as  well  as  a  la- 
mella  (figure  3)  for  forming  fine  slits  in  a  tread.  The  la- 
mella  is  a  rectangular  piece  of  sheet,  with  parallel  and 
radial  ends,  while  the  region  in  between  the  ends  is  po- 
sitioned  at  an  angle  with  respect  to  the  radial  direction 
and  provided  with  a  wavelike  shape.  Owing  to  the  in- 
clined  position  of  the  wavelike  region,  the  fine  slits  are 
locked  to  each  other  during  brake  action. 
[0007]  The  publication  EP  515,349  A1  specifies  a  tire 
tread  complete  with  profiled  elements  and  fine  slits  pro- 
vided  therein.  The  fine  slits  are  three-dimensional  struc- 
tures,  and  their  purpose  to  reduce  the  relative  moving 
of  the  groove  walls  with  respect  to  each  other,  in  other 
words  to  reduce  the  wobbling  of  the  profiled  element. 
The  lamellas  meant  for  forming  the  fine  slits  are  mainly 

planar,  and  in  the  casting  mold  they  are  fitted  mainly  in 
the  vertical  position.  The  lamella  surfaces  are  provided 
with  a  large  number  of  three-dimensional  patterns  by 
means  of  radial,  inclined  and  curved  twistings  and  bend- 

5  ings. 
[0008]  The  publication  EP  829,381  introduces  a  pro- 
filed  element  structure  provided  with  radially  directed 
fine  slits  and  fine  slits  arranged  mainly  in  the  direction 
of  the  tire  axis,  one  half  of  said  fine  slits  being  inclined, 

10  when  seen  in  the  axial  direction,  to  one  direction  and  the 
second  half  to  the  opposite  direction,  so  that  in  between 
them,  there  is  created  a  border  plane  parallel  to  the  cir- 
cumference  of  the  tire.  A  trapezoidal  border  plane  sep- 
arates  the  two  halves  of  the  fine  slit  from  each  other,  and 

is  the  distance  between  them  grows  towards  the  bottom 
edge.  The  border  plane  that  forms  a  steep  angle  in  the 
direction  of  operations  of  the  lamella  is  a  spot  suscepti- 
ble  to  tearing.  Moreover,  air  flows  poorly  in  a  steep- 
edged  lamella  and  leads  to  changes  in  the  pressure, 

20  which  again  causes  more  noise. 
[0009]  The  object  of  the  present  invention  is  to 
achieve  a  profiled  element  where  the  above  described 
drawbacks  are  eliminated  and  which  contains  such  fine 
slits  for  increasing  the  grip  of  the  road  surface  that  re- 

25  duce  the  wobbling  of  the  profiled  element  to  a  level  much 
lower  than  in  the  prior  art,  so  that  the  rigidity  needed  in 
the  profiled  element  is  maintained. 
[0010]  Said  objects  are  achieved  by  means  of  the  pro- 
filed  element  according  to  the  invention,  essentially  dif- 

30  fering  from  the  profiled  elements  described  in  the  above 
mentioned  publications,  said  profiled  element  being  pro- 
vided  with  a  fine  slit  structure  and  with  a  lamella,  by 
means  of  which  the  fine  slit  structure  according  to  the 
invention  is  made  in  the  profiled  element. 

35  [0011]  The  profiled  element  according  to  the  invention 
is  mainly  characterized  by  the  novel  features  enlisted  in 
the  characterizing  part  of  the  appended  claim  1  . 
[0012]  One  end  of  the  fine  slits  of  the  profiled  element 
is  inclined  in  the  radial  direction  of  the  tire,  and  the  other 

40  is  inclined  in  the  other  direction.  The  fine  slit  or,  as  is 
defined  in  the  appended  claims,  the  imaginary  plane  fill- 
ing  the  fine  slit,  is  twisted  in  a  screwlike  fashion  with  re- 
spect  to  the  axis  parallel  to  the  tread,  so  that  said  imag- 
inary  plane  is  continuously  and  evenly  twisted  from  one 

45  end  to  the  other.  As  an  alternative,  said  imaginary  plane 
is  folded,  during  the  stretch  between  the  two  ends, 
around  one  or  several  mainly  radial  axes,  in  which  case 
the  twisting  continues  in  a  stepped  fashion  from  one  end 
to  the  other. 

so  [0013]  The  imaginary  plane  filling  the  fine  slit  may  in 
general  twist  continuously  in  different  manners,  advan- 
tageously  so  that  the  bottom  and  surface  edge  of  the 
plane  are  both  mainly  straight,  gently  curved  or  zigza- 
gged  and  intersect  each  other  when  seen  from  the  top. 

55  As  an  alternative,  one  of  the  longitudinal  edges  of  the 
imaginary  plane  is  straight  and  the  other  curved  or  zig- 
zagged. 
[0014]  The  imaginary  plane  filling  the  fine  slit  is  folded, 
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according  to  the  alternative  embodiment,  mainly  around 
radial  axes,  in  which  case  the  folding  angle  8  at  the  bot- 
tom  or  surface  edge  is  between  10°  and  70°,  advanta- 
geously  45°,  and  decreases  as  a  result  of  the  screwlike 
twist  towards  the  twisting  axis. 
[0015]  The  end  portions  of  the  straight  bottom  edge 
or  straight  top  edge  of  the  imaginary  plane  filling  the  fine 
slit  are  located  either  on  the  same  line,  or  alternatively 
they  are  parallel  with  each  other  and  spaced  apart.  The 
bottom  edge  of  the  fine  slit  is  advantageously  formed  of 
elements  that  are  positioned  at  different  heights  from  the 
bottom  level  of  the  profiled  element. 
[001  6]  The  twisting  axis  parallel  to  the  tread  of  the  fine 
slit  is  located  on  the  level  of  the  bottom  edge,  on  the 
level  of  the  slit  top  edge  or  in  the  middle  region  of  the 
slit,  in  which  case  the  cross-section  of  the  slit,  when 
seen  from  the  side,  is  V-shaped,  X-shaped  or  A-shaped. 
In  the  longitudinal  direction,  the  fine  slit  is  advanta- 
geously  symmetrical. 
[0017]  The  inclination  of  the  end  of  the  fine  slit  with 
respect  to  the  radial  plane,  angle  a:2,  is  advantageously 
between  5°  and  20°,  preferably  12°. 
[0018]  The  main  orientation  of  the  fine  slit  with  the  ro- 
tation  direction  of  the  tire,  angle  p,  is  between  0°  and 
90°,  advantageously  70°.  Because  the  twisted  lamina- 
tion  according  to  the  invention  does  not  create  sharp 
edges  that  are  susceptible  to  tearing  in  the  profiled  ele- 
ment,  the  lamellas  can  also  be  installed  in  the  profiled 
element  in  the  longitudinal  direction  in  relation  to  the 
driving  direction,  p  =  0°,  or  at  a  desired  angle.  Thus  more 
rubber  edges  are  obtained  in  the  sideways  direction  of 
the  tire,  which  improves  the  sideways  grip  with  snow  and 
ice. 
[0019]  The  angular  position  p  of  the  fine  slits  is  advan- 
tageously  matched  according  to  where  in  tread  the  pro- 
filed  element  in  question  is  situated.  The  horizontal 
cross-sectional  form  of  the  fine  slit  is  advantageously 
matched  with  the  horizontal  cross-sectional  form  of  the 
profiled  element.  Also  the  number  of  the  fine  slits  is 
matched  with  the  shape  and  size  of  the  profiled  element. 
In  a  profiled  element,  one  ore  several  pairs  of  fine  slits 
are  advantageously  identical  or  mirror  images  of  each 
other. 
[0020]  A  gentle  curving  or  folding  of  the  fine  slit  ac- 
cording  to  the  invention,  in  relation  to  the  radially  direct- 
ed  axis,  to  an  angle  which  is  fairly  small  with  the  adjacent 
slit  level,  renders  rigidity  for  the  profiled  element  in  the 
sideways  direction,  but  it  does  not  disturb  water  or  air 
from  flowing,  wherefore  the  wet  grip  is  extremely  good, 
and  the  noise  level  does  not  grow. 
[0021]  The  fine  slits  of  the  profiled  element  according 
to  the  invention  are  more  alert  to  grip  function  than  the 
conventional  straight  fine  slits.  The  slit  opens  up  and  one 
of  the  slit  walls  forms  a  grip  edge  with  respect  to  the  road 
surface. 
[0022]  Owing  to  the  described  structure  of  the  fine  slit, 
the  number  of  the  fine  slits  in  the  profiled  element  can 
be  increased  without  reducing  the  rigidity  of  the  profiled 

element  and  without  increasing  its  wobbling.  Conse- 
quently,  the  grip  between  the  tire  and  the  road  surface 
is  improved.  The  fine  slit  according  to  the  invention  has 
two  functions;  one  part  serves  as  a  friction  member  in 

5  forward  driving  and  acceleration,  and  the  other  part  re- 
spectively  when  backing  up  or  braking.  By  suitably  dis- 
tributing  the  elements  effective  in  the  opposite  directions 
of  the  fine  slits  on  the  profiled  element  surface  and/or 
on  the  tread,  there  is  achieved  a  balanced  friction  be- 

10  tween  the  tread  and  the  road  surface.  In  winter  tires,  the 
profiled  elements  according  to  the  invention  are  advan- 
tageously  arranged  in  the  middle  of  the  tread,  and  in 
summer  tires  advantageously  at  the  edges.  Thus,  in 
winter  tires,  there  is  achieved  a  remarkable  improve- 

rs  ment  in  the  grip,  and  in  summer  tires  there  is  achieved 
a  better  support. 
[0023]  In  the  simplest  case,  the  shape  of  the  fine  slit 
resembles  a  canoeing  paddle,  so  that  the  slit  ends  are 
twisted  to  opposite  directions,  while  the  portion  in  be- 

20  tween  the  two  ends  is  gradually  twisted  from  one  angle 
to  an  opposite  angle.  The  twisting  axis  parallel  to  the 
tread  is  located  either  at  the  slit  bottom  edge,  top  edge 
or  symmetrically  in  the  middle  of  the  slit.  Advantageous- 
ly  the  fine  slit  is  symmetrical  with  respect  to  the  vertical 

25  axis.  As  regards  the  selection  of  the  shape  for  the  fine 
slit,  it  will  be  appreciated  that  the  lamella  creating  the 
slit  must  not  include  large  inclination  angles  nor  steep 
twisting  angles,  which  would  make  the  casting  of  the 
profiled  element  impossible. 

30  [0024]  The  bottom  line  of  the  fine  slit  can  be  smooth 
and  parallel  to  the  surface  level  of  the  tread,  or  it  can  be 
cogged,  which  means  that  in  between  the  walls  restrict- 
ing  the  fine  slit,  there  are  created  support  bridges  which 
enforce  the  profiled  element,  which  in  turn  leads  to  more 

35  even  wear,  freedom  of  vibration  and  noise,  as  well  as 
improves  the  roadholding  features.  Moreover,  said 
bridges,  while  making  the  profiled  element  more  rigid, 
enable  a  denser  slit  pattern,  which  increases  the  grip  of 
the  road. 

40  [0025]  A  fine  slit  is  created  by  arranging  a  sheet  metal 
piece  of  a  respective  shape,  i.e.  a  lamella,  in  the  mold 
of  the  tire  or  of  the  tread.  The  thickness  of  the  lamella 
varies  from  roughly  0.3  mm  to  2  mm;  with  passenger 
cars  it  is  advantageously  <  1  mm  and  with  trucks  advan- 

45  tageously  <  2  mm. 
[0026]  The  lamella  is  advantageously  shaped  by  a 
known  press  tool,  and  it  is  attached  to  the  mold  in  a 
known  fashion. 
[0027]  The  height  and  thickness  measures  of  the  fine 

so  slit  vary  remarkably  between  a  truck  tire  and  a  passen- 
ger  car  tire.  In  a  truck  tire,  the  height  of  the  lamella  is  1  0 
-  20  mm,  advantageously  about  15  mm,  and  in  a  pas- 
senger  car  tire  5  -  1  0  mm,  advantageously  about  8  mm. 
The  inclination  angle,  a:2,  when  measured  at  the  end 

55  of  the  lamella  and  with  respect  to  the  vertical  plane,  is 
the  same  for  both  tire  types,  i.e.  5°  -  20°,  advantageous- 
ly  about  12°. 
[0028]  The  profiled  element  according  to  the  invention 
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is  described  in  more  detail  in  the  specification  below  with 
reference  to  the  appended  drawings,  where 

figure  1  is  a  perspective  view  of  a  profiled  el- 
ement  according  to  the  invention, 
placed  in  a  tread  and  containing  one 
fine  slit; 

figure  2  illustrates  a  mold  element  according 
to  the  invention,  containing  two  la- 
mellas  in  order  to  create  a  surface 
pattern  with  two  fine  slits; 

figure  3a  is  a  front-view  illustration  of  the  la- 
mella  used  in  the  mold  according  to 
figure  2; 

figure  3b  is  a  top-view  illustration  of  the  lamel- 
la  according  to  figure  3a; 

figure  3c  is  a  side-view  illustration  of  figure  3a; 
figure  4a  illustrates  a  similar  lamella  as  in  fig- 

ure  3a,  but  provided  with  cogs  made 
in  the  bottom  edge; 

figure  4b  illustrates  a  similar  lamella  as  in  fig- 
ure  4a,  but  provided  with  cogs  with  a 
different  shape; 

figures  5a-5c  illustrate  figures  similar  to  figures  3a 
-  3c  of  the  lamella  according  to  an- 
other  embodiment  of  the  invention; 

figure  6a  is  a  bottom-view  illustration  of  a  la- 
mella  according  to  another  embodi- 
ment  of  the  invention; 

figure  6b  is  a  front-view  illustration  of  the  la- 
mella  according  to  figure  6a; 

figure  6c  is  a  side-view  illustration  of  the  la- 
mella  according  to  figure  6a; 

figure  6d  is  a  top-view  illustration  of  the  lamel- 
la  according  to  figure  6a;  and 

figure  7  illustrates  part  of  the  tire  tread. 

[0029]  In  figure  1  ,  the  profiled  element  1  is  installed  in 
the  tread  2,  and  a  rectangular  portion  of  said  tread  is 
illustrated  in  the  drawing.  The  tire  driving  direction  is 
marked  with  the  arrow  A.  The  fine  slit  3  of  the  profiled 
element  is  made  roughly  in  the  middle  of  the  profiled 
element,  with  respect  to  the  driving  direction,  and  in  re- 
lation  to  the  driving  direction  it  extends  transversally 
from  one  end  of  the  profiled  element  to  the  other  end. 
The  fine  slit  3  or,  as  is  defined  in  the  claims,  the  imagi- 
nary  plane  filling  the  fine  slit,  is  twisted  continuously  in 
a  stepped  fashion  over  the  profiled  element  and  is  in  the 
longitudinal  direction  folded  around  three  mainly  radially 
directed  axes  to  five  parts,  i.e.  end  portions  4a  and  4b, 
intermediate  portions  4c  and  4e,  as  well  as  a  middle  por- 
tion  4d.  In  relation  to  the  radial  plane,  the  end  portion  4a 
is  folded  at  an  angle  a:2  of  roughly  1  5°  towards  the  driv- 
ing  direction,  and  the  end  portion  4b  is  folded  at  a  re- 
spective  angle  in  relation  to  the  radial  plane  against  the 
driving  direction.  The  middle  portion  4d  is  parallel  to  the 
radial  plane,  and  the  portions  4c  and  4e  connect  the  mid- 
dle  portion  and  the  end  portions  and  are  consequently 

twisted.  The  thread  of  the  fine  slit  is  gentle  and  continues 
in  a  stepped  fashion.  The  angle  8,  which  is  illustrated 
between  the  middle  level  4d  and  the  preceding  level  4e 
when  seen  in  the  twisting  direction,  at  the  height  of  the 

5  surface  edge  8,  is  about  45°.  Because  the  end  portions 
4a  and  4b,  and  the  middle  portion  4d  are  all  mutually 
parallel,  and  in  similar  fashion  the  end  portions  4c  and 
4e  are  mutually  parallel,  and  consequently  all  angles  8 
are  equally  large.  The  angles  8  decrease,  as  a  conse- 

10  quence  of  the  screwlike  twist,  towards  the  twisting  axis. 
[0030]  At  the  end  portions  4a  and  4e,  the  fine  slit  has 
the  same  height  as  the  profiled  element  1,  but  at  the 
middle  portions  4b-4d,  the  slit  bottom  5  is  raised  by 
means  of  a  cog  6.  The  cog  6  forms  a  support  bridge 

is  between  the  profiled  element  parts  separated  by  the  fine 
slit  3,  which  makes  the  profiled  element  more  rigid.  The 
bottom  parts  of  the  end  portions  4a  and  4b  of  the  fine 
slit  are  parallel  but  slightly  spaced  apart. 
[0031]  Figure  2  illustrates  a  mold  element  1  '  including 

20  two  lamellas  3'.  The  bottom  edge  8"  of  the  lamellas  is 
fitted  inside  the  mold,  and  the  borderline  8'  between  the 
lamella  plane  3'  and  the  mold  bottom  shall  constitute  the 
surface  edge  8  of  the  fine  slit  3  in  the  future  profiled  el- 
ement.  The  borderline  8'  is  straight,  wherefore  the  sur- 

25  face  edge  of  the  fine  slit  shall  also  be  straight.  The  top 
edge  5'  of  the  lamella  is  twisted  continuously  and  evenly 
from  one  edge  to  the  other  with  a  gentle  curve.  The  ends 
7a"  and  7b"  are  inclined  at  a  slight  angle  with  respect  to 
the  radial  plane,  to  opposite  directions.  The  top  edge  5' 

30  of  the  lamella  remains  somewhat  underneath  the  top 
edge  of  the  mold  walls,  wherefore  the  fine  slit  3  will  not 
extend  as  far  as  the  bottom  of  the  profiled  element.  The 
ends  7a"  and  7b"  are  installed  in  the  mold  walls. 
[0032]  Figure  2  illustrates  the  lamella  3'  used  in  the 

35  moldV. 
[0033]  Figures  3a  -  6d  illustrate  other  advantageous 
lamellas  of  the  mold  part  in  order  to  make  a  fine  slit  in  a 
tread. 
[0034]  In  figures  3a  -  3c,  the  illustrated  lamella  is 

40  somewhat  narrowed  upwardly,  according  to  the  mold 
walls.  The  lamella  height  is  marked  with  H,  and  its  thick- 
ness  with  S.  The  side-view  illustration  of  figure  3c  shows 
the  inclination  angle  a  between  the  ends  7a'  and  7b'. 
The  twisting  axis  passes  at  the  height  of  the  bottom  edge 

45  8"  of  the  lamella,  wherefore  the  cross-section  of  the  in- 
clination  in  the  mold  is  V-shaped.  The  lamella  can  also 
be  positioned  upside  down  in  the  mold,  which  makes 
the  surface  of  the  fine  slit  straight  and  smooth. 
[0035]  Figures  4a  and  4b  illustrate  a  lamella  13'  re- 

50  sembling  the  one  illustrated  in  figure  3a.  At  the  top  edge 
15'  of  said  lamella  13',  there  are  made  slots  16'.  The 
height  T  of  said  slots  can  be  30  -  70  %  of  the  lamella 
height  H.  One  lamella  1  3'  has  two  slots  1  6'  and  the  other 
three  slots  16'. 

55  [0036]  Figures  5a  -  5c  illustrate  a  lamella  23'  resem- 
bling  the  one  described  in  figure  3a.  In  the  region  be- 
tween  the  ends  27a"  and  27b",  folded  in  the  opposite 
directions,  this  lamella  is  twisted  around  the  longitudinal 
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axis  passing  on  the  middle  height  of  the  lamella,  see 
figure  5c.  The  bottom  edge  28"  and  top  edge  25'  of  the 
lamella  are  identical  in  shape  and  gently  curved.  This 
embodiment  makes  the  profiled  element  more  rigid  in 
both  sideways  directions. 
[0037]  Figures  6a  -  6d  illustrate  a  lamella  33',  the  bot- 
tom  edge  38"  of  which  is  twisted  in  a  stepped  fashion 
around  two  radially  directed  axes.  Said  lamella  is  formed 
of  two  parallel  and  slightly  spaced-apart  portions  38a" 
and  38b"  and  of  a  middle  portion  38c"  connecting  said 
two.  The  twisting  angleS  of  the  middle  portion  is  roughly 
50°. 
[0038]  The  top  edge  35'  of  the  lamella  33'  is  twisted 
with  respect  to  the  bottom  edge  38"  more  gently  and  so 
that  it  rectifies  the  main  orientation  of  the  lamella,  i.e.  so 
that  the  bottom  edge  38"  of  the  lamella  is  mainly  parallel 
to  the  orientation  of  the  middle  portion  38"  of  the  lamella. 
[0039]  By  means  of  the  lamellas  illustrated  in  figures 
3  -  6,  a  desired  fine  slit  or  slits  are  achieved  in  the  profiled 
element.  In  a  tire  mold  or  respectively  in  a  mold  for  mak- 
ing  the  tread,  there  is  fitted  a  desired  amount  of  said 
lamellas  in  a  desired  position.  Depending  on  the  size 
and  shape  of  the  profiled  element,  there  are  advanta- 
geously  two  or  three  fine  slits,  either  similar  or  different 
in  shape,  and  turned  either  in  parallel  or  opposite  direc- 
tions. 
[0040]  Figure  7  shows  part  of  a  tire  tread  provided  with 
the  profiled  elements  according  to  the  invention.  The  an- 
gle  p,  formed  by  the  main  orientation  of  the  fine  slits,  is 
marked  in  the  drawing,  as  well  as  the  tire  rotating  direc- 
tion.  The  rotating  direction  is  marked  with  an  arrow. 

Claims 

1  .  A  structure  for  profiled  elements  (1  )  in  a  vehicle  tire 
tread  (2),  wherein  the  profiled  elements  are  bor- 
dered  by  surrounding  grooves,  said  profiled  ele- 
ments  comprising  one  or  several  narrow,  recess- 
like  fine  slits  (3),  mainly  of  the  same  height  as  the 
profiled  element,  said  fine  slit  being  connected  to 
said  surrounding  groove  at  both  ends,  one  end  (7a) 
of  the  fine  slit  being  inclined  in  one  direction  with 
respect  to  the  radial  direction  of  the  tire,  and  the  oth- 
er  end  (7b)  of  the  fine  slit  being  inclined  in  the  op- 
posite  direction  with  respect  to  the  radial  direction 
of  the  tire,  characterized  in  that  the  fine  slit  (3)  is 
twisted  in  a  screwlike  fashion  in  relation  to  the  axis 
parallel  to  the  tread,  so  that  an  imaginary  plane  fill- 
ing  the  fine  slit  is  twisted  continuously  and  evenly 
from  one  end  (7a)  to  the  other  end  (7b),  or  alterna- 
tively  continuously  in  a  stepped  fashion,  so  that  dur- 
ing  the  stretch  between  the  ends  (7a,  7b),  it  is  folded 
around  one  or  several,  mainly  radially  directed  ax- 
es. 

2.  A  profiled  element  structure  according  to  claim  1, 
characterized  in  that  of  the  longitudinal  edges  (5, 

8)  of  the  imaginary  plane  filling  the  fine  slit  (3),  one 
is  straight  and  the  other  is  curved  or  zigzagged. 

3.  A  profiled  element  according  to  claim  1  ,  character- 
5  ized  in  that  the  longitudinal  edges  of  the  imaginary 

plane  filling  the  fine  slit  (3),  i.e.  the  bottom  edge  (5) 
and  the  surface  edge  (8)  are  both  mainly  straight, 
curved  or  zigzagged  and  intersect  each  other  when 
seen  from  the  top. 

10 
4.  A  profiled  element  structure  according  to  any  of  the 

preceding  claims,  characterized  in  that  the  ends 
of  the  straight  bottom  edge  (5)  or  the  straight  sur- 
face  edge  (8)  of  the  imaginary  plane  filling  the  fine 

is  slit  (3)  are  located  on  the  same  line,  or  that  they  are 
parallel  but  spaced  apart. 

5.  A  profiled  element  structure  according  to  any  of  the 
preceding  claims,  characterized  in  that  the  folding 

20  angle  (8)  of  the  imaginary  plane  filling  the  fine  slit 
(3)  around  the  mainly  radially  directed  axis  is  at  the 
bottom  edge  (5)  or  at  the  surface  edge  (8)  of  said 
plane  within  the  range  10°  -  70°,  advantageously 
45°. 

25 
6.  A  profiled  element  structure  according  to  one  or 

several  of  the  preceding  claims,  characterized  in 
that  the  bottom  edge  (5)  of  the  fine  slit  (3)  is  formed 
of  elements  that  are  located  on  different  levels  in 

30  relation  to  the  bottom  level  of  the  profiled  element 
(1). 

7.  A  profiled  element  structure  according  to  any  of  the 
preceding  claims,  characterized  in  that  the  twist- 

35  ing  axis  of  the  imaginary  plane  filling  the  fine  slit  (3) 
is  located  either  on  the  level  of  the  slit  bottom  edge 
(5),  the  slit  surface  edge  (8)  or  in  the  middle  region 
of  the  slit. 

40  8.  A  profiled  element  structure  according  to  one  or 
several  of  the  preceding  claims,  characterized  in 
that  the  fine  slit  (3)  is  symmetrical  in  the  longitudinal 
direction. 

45  9.  A  profiled  element  structure  according  to  one  or 
several  of  the  preceding  claims,  characterized  in 
that  the  end  (7a)  of  the  fine  slit  (3)  forms  a  given 
inclination  angle  (a:2)  with  the  radial  plane,  and  the 
other  end  (7b)  forms  another,  equally  large  inclina- 

50  tion  angle  (a:2)  in  the  opposite  direction,  the  angle 
a  being  within  the  region  1  0°  -  40°,  advantageously 
24°. 

10.  A  profiled  element  structure  according  to  any  of  the 
55  preceding  claims,  characterized  in  that  the  main 

orientation  of  the  fine  slit  (3)  forms,  together  with  the 
rotation  direction  of  the  tire,  an  angle  (P),  which  is 
within  the  range  0°  -  90°,  advantageously  70°. 

5 
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11.  A  profiled  element  structure  according  to  one  or 
several  of  the  preceding  claims,  characterized  in 
that  the  horizontal  cross-sectional  form  of  the  fine 
slit  (3)  is  matched  with  the  horizontal  cross-section- 
al  form  of  the  profiled  element  (1  ). 

18.  A  mold  element  according  to  one  or  several  of  the 
claims  15  -  17,  characterized  in  that  the  straight 
end  portions  of  the  bottom  edge  (8")  or  the  top  edge 
(5')  of  the  lamella  (3')  are  located  on  the  same  line 
or  are  parallel  but  spaced  apart. 

12.  A  profiled  element  structure  according  to  one  or 
several  of  the  preceding  claims,  characterized  in 
that  the  position  of  the  angle  (P)  of  the  fine  slits  (3) 
with  respect  to  the  rotation  direction  of  the  tire  is 
matched  with  the  location  of  the  profiled  element  (1  ) 
in  the  tread  (2). 

10 

19.  A  mold  element  according  to  one  or  several  of  the 
claims  15  -  18,  characterized  in  that  the  folding 
angle  (P)  of  the  lamella  around  the  mainly  radially 
directed  axis  is,  at  the  radially  directed  lamella  bot- 
tom  edge  (8")  or  the  top  edge  (5')  within  the  range 
10°  -  70°,  advantageously  45°. 

13.  A  profiled  element  structure  according  to  one  or 
several  of  the  preceding  claims,  characterized  in 
that  the  number  of  the  fine  slits  (3)  in  each  profiled 
element  (1)  is  matched  with  the  shape  and  size  of 
the  profiled  element  in  question. 

20.  A  mold  element  according  to  one  or  several  of  the 
is  claims  15-19,  characterized  in  that  the  top  edge 

(5')  of  the  lamella  is  cogged  so  that  the  edge  com- 
prises  slots  (16)  and  full-size  lamella  parts  in  an  al- 
ternating  fashion. 

14.  A  profiled  element  structure  according  to  any  of  the 
preceding  claims,  characterized  in  that  the  pro- 
filed  element  (1  )  comprises  one  or  several  fine  slits 
(3),  which  are  either  identical  or  mirror  images  of 
each  other. 

15.  A  mold  element  (V)  for  forming  a  profiled  element 
(1)  in  a  vehicle  tire  tread,  said  mold  element  com- 
prising  lamellas  (3')  positioned  mainly  in  the  radial 
direction  of  the  tire  to  be  shaped,  in  order  to  create 
fine  slits  (3)  resembling  narrow  recesses  in  the  pro- 
filed  element  (1),  said  lamellas  having  a  height  no 
higher  than  the  mold  element  and  extending  as  far 
as  the  mold  element  sides,  one  end  (7a")  of  the  la- 
mellas  being  inclined  in  one  direction  with  respect 
to  the  radial  direction  of  the  tire,  and  the  other  end 
(7b")  being  inclined  in  the  opposite  direction  with  re- 
spect  to  the  radial  direction  of  the  tire,  character- 
ized  in  that  the  lamella  (3')  is  twisted,  in  a  screwlike 
fashion,  with  respect  to  the  axis  parallel  to  the  tread 
to  be  formed,  mainly  continuously  and  evenly,  from 
one  end  (7a")  to  the  other  (7b"),  or  as  an  alternative 
continuously  in  a  stepped  fashion,  so  that  it  is  folded 
during  the  stretch  between  the  ends  (7a",  7b") 
around  one  or  several  axes  that  are  mainly  parallel 
to  the  radially  directed  axis. 

20  21.  A  mold  element  according  to  any  of  the  claims  15  - 
20,  characterized  in  that  the  twisting  axis  of  the 
lamella  is  positioned  either  at  the  bottom  edge  (8"), 
at  the  top  edge  (5')  or  in  the  middle  region  of  the 
lamella  height. 

25 
22.  A  mold  element  according  to  any  of  the  claims  1  6  - 

18,  characterized  in  that  the  lamella  (3')  is  sym- 
metrical  in  the  longitudinal  direction. 

30  23.  A  mold  element  according  to  any  of  the  claims  16  - 
22,  characterized  in  that  the  end  (7a")  of  the  la- 
mella  (3)  forms  a  given  inclination  angle  (<x:2)  with 
the  radial  plane,  and  the  other  end  (7b")  forms  an 
equally  large  inclination  angle  (<x:2)  in  the  opposite 

35  direction,  said  angle  being  within  the  range  10°  - 
40°,  advantageously  24°. 

40 

45 

16.  A  mold  element  according  to  claim  15,  character- 
ized  in  that  both  longitudinal  edges  of  the  lamella 
(3'),  i.e.  the  bottom  edge  (8")  inside  the  mold  and 
the  opposite  top  edge  (5')  which  constitutes  the  bot-  so 
torn  edge  (5)  of  the  fine  slit  (3),  are  mainly  straight, 
curved  or  zigzagged  and  intersect  each  other  when 
seen  from  the  top. 

17.  A  mold  element  according  to  claim  15  or  16,  char-  55 
acterized  in  that  of  the  longitudinal  edges  (8",  5') 
of  the  lamella,  one  is  straight  and  the  other  is  curved 
or  zigzagged. 
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