
J E u r o p a i s c h e s   

Patentamt 

European  Patent  Office 

Office  europeen  des  brevets ©  Publication  number  :  0  587   2 8 5   A 1  

EUROPEAN  PATENT  A P P L I C A T I O N  

©  Application  number  :  93305578.2 

(22)  Date  of  filing  :  15.07.93 

(si)  int.  ci.5  :  A63B  3 7 / 0 0  

©  Priority:  11.09.92  US  944081 

@  Date  of  publication  of  application  : 
16.03.94  Bulletin  94/11 

@  Designated  Contracting  States  : 
DE  ES  FR  GB 

@  Applicant  :  KARSTEN  MANUFACTURING 
CORPORATION 
2210  West  Desert  Cove 
Phoenix,  Arizona  85029  (US) 

©  Inventor  :  Sanchez,  Richard  R. 
8526  West  Charter  Oak  Road 
Peoria,  Arizona  85381  (US) 

(74)  Representative  :  Linn,  Samuel  Jonathan  et  al 
MEWBURN  ELLIS  2  Cursitor  Street 
London  EC4A  1BQ  (GB) 

©  Golf  ball  with  novel  dimple  pattern. 

©  A  golf  ball  (10)  has  dimples  (28)  formed  in  its 
outer  spherical  surface  (12)  and  arranged  in  a 
geodesic  pattern  defined  by  a  plurality  of  imagi- 
nary  grid  lines  (14)  which  divide  the  outer 
spherical  surface  (12)  into  an  icosahedron  hav- 
ing  twenty  triangular  regions  (16).  Each  triangu- 
lar  region  (16)  is  defined  by  three  of  the  grid 
lines  (14)  which  form  a  spherical  equilateral 
triangle  (T)  having  three  sides  of  equal  length 
(AB,BC,CA)  and  three  medians  of  equal  length 
(AD,BE,CF).  The  dimples  (28)  are  arranged  so 
that  each  side  (AB,BC,CA)  of  the  triangle  (T) 
radially  intersects  at  least  seven  dimples,  and 
each  median  (AD,BE,CF)  of  the  triangle  (T) 
radially  intersects  at  least  six  dimples.  The  golf 
ball  (10)  has  a  total  of  362  dimples  including  242 
dimples  with  a  diameter  of  0.140  inch  and  120 
dimples  with  a  diameter  of  0.150  inch. 
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This  invention  relates  generally  to  golf  balls  and, 
in  particular,  to  a  geodesic  pattern  for  arranging  dim- 
ples  in  an  outer  spherical  surface  of  a  golf  ball. 

Dimples  provide  golf  balls  with  important  aerody- 
namic  characteristics.  For  example,  dimples  create  a 
blanket  of  air  turbulence  around  a  golf  ball  which  re- 
duces  drag  and  thereby  increases  distance.  Dimples 
also  enhance  lift  as  a  golf  ball  spins  in  a  backward  di- 
rection  after  being  struck  by  a  golf  club.  When  a  golf 
ball  is  backspinning,  the  dimples  improve  air  flow 
above  the  golf  ball  thereby  resulting  in  increased  air 
pressure  below  the  golf  ball  which  enhances  lift. 

It  is  known  that  lift  and  drag  can  be  altered  by  ar- 
ranging  the  dimples  in  different  geodesic  patterns 
such  as  icosahedrons,  octahedrons  and  dodecahe- 
drons.  If  lift  is  increased,  a  golf  ball  has  a  higher  tra- 
jectory.  If  drag  is  reduced,  a  golf  ball  travels  farther. 
A  proper  combination  of  lift  and  drag  gives  satisfacto- 
ry  performance. 

Presently,  two  types  of  golf  balls  are  most  com- 
mon.  Three-piece  golf  balls  have  a  small  core  around 
which  windings  are  wrapped,  and  a  cover  in  which 
dimples  are  formed.  Two-piece  golf  balls  have  a  large 
core  with  no  windings,  and  a  cover  with  dimples 
formed  therein.  A  further  aerodynamic  characteristic 
of  a  golf  ball  is  spin  rate  which  is  determined  by  cover 
hardness  relative  to  core  hardness.  Generally,  three- 
piece  golf  balls  have  a  higher  spin  rate  than  two-piece 
golf  balls.  Therefore,  a  particular  dimple  pattern  may 
result  in  satisfactory  performance  on  a  three-piece 
golf  ball  but  unsatisfactory  performance  on  a  two-pie- 
ce  golf  ball. 

Geodesic  dimple  patterns  for  golf  balls  have 
many  variations.  One  conventional  dimple  pattern  is 
the  icosahedron  wherein  dimples  are  arranged  in 
twenty  triangular  regions.  A  perfect  icosahedral  dim- 
ple  pattern  is  disclosed  in  United  Kingdom  patent  No. 
377,354  of  Pugh.  Since  most  commercially  available 
golf  balls  have  a  cover  constructed  with  a  straight 
seam  or  parting  line  lying  on  an  equator  of  the  golf 
ball,  a  problem  exists  in  that  the  icosahedral  pattern 
disclosed  by  Pugh  is  interrupted  at  the  equator.  The 
straight  seam  or  parting  line  results  from  a  conven- 
tional  molding  process  used  in  making  golf  balls.  U.S. 
Patent  No.  4,653,758  to  Karsten  Solheim  solves  this 
problem  by  disclosing  a  method  of  making  a  golf  ball 
wherein  the  cover  has  a  seam  that  passes  back  and 
forth  across  the  equator  of  the  golf  ball  and  thus  does 
not  interrupt  the  Pugh  dimple  pattern. 

A  golf  ball  should  also  have  what  is  referred  to  as 
"spherical  symmetry"  by  the  United  States  Golf  Asso- 
ciation  (USGA).  Spherical  or  aerodynamic  symmetry 
is  determined  by  launching  a  golf  ball  so  that  it  spins 
about  one  axis  and  then  launching  the  same  golf  ball 
so  that  it  spins  about  another  axis.  Any  differences  in 
length  of  flight  (i.e.  carry)  and  time  of  flight  are  noted. 
In  order  to  conform  to  the  USGA  Rules  of  Golf,  these 
differences  must  not  be  more  than  three  yards  for 

carry  or  greater  than  0.20  seconds  for  flight  time. 
Changing  the  dimple  pattern  on  a  nonconforming  golf 
ball  may  make  it  aerodynamically  symmetrical. 

A  need  exists  for  an  improved  geodesic  dimple 
5  pattern  for  use  primarily  on,  but  not  limited  to,  two-pie- 

ce  golf  balls  having  a  cover  constructed  in  accor- 
dance  with  the  aforementioned  Solheim  patent. 

An  object  of  the  present  invention  is  to  provide  a 
geodesic  dimple  pattern  for  golf  balls  which  results  in 

10  improved  aerodynamic  characteristics,  especially  on 
two-piece  golf  balls. 

Another  object  of  the  present  invention  is  to  pro- 
vide  a  geodesic  dimple  pattern  for  golf  balls  which  re- 
duces  drag  and  enhances  lift. 

15  Afurther  object  of  the  present  invention  is  to  pro- 
vide  a  geodesic  dimple  pattern  for  golf  balls  that  re- 
sults  in  a  golf  ball  being  aerodynamically  symmetrical. 

The  present  invention  provides  a  golf  ball  having 
an  outer  spherical  surface  with  dimples  formed  there- 

20  in  and  arranged  in  a  geodesic  pattern  defined  by  a 
plurality  of  immaginary  grid  lines  which  divide  the  out- 
er  spherical  surface  into  an  icosahedron  having  twen- 
ty  triangular  regions.  Each  triangular  region  is  defined 
by  three  of  the  grid  lines  which  form  a  spherical  equi- 

25  lateral  triangle  having  three  sides  of  equal  length  and 
three  medians  of  equal  length.  The  dimples  are  ar- 
ranged  so  that  each  side  of  the  triangle  radially  inter- 
sects  at  least  seven  dimples  and  each  median  of  the 
triangle  radially  intersects  at  least  six  dimples. 

30  In  a  preferred  embodiment,  the  dimples  radially 
intersected  by  each  side  of  the  triangle  have  a  first  di- 
ameter  and  at  least  two  of  the  dimples  radially  inter- 
sected  by  each  median  of  the  triangle  have  a  second 
diameter.  The  first  diameter  is  preferably  smallerthan 

35  the  second  diameter,  and  the  dimples  with  the  sec- 
ond  diameter  are  arranged  in  a  circular  array  inside 
the  triangle.  There  are  a  plurality  of  undimpled  areas 
inside  the  triangle,  each  of  the  undimpled  areas  being 
bounded  by  three  dimples  of  the  first  diameter  and 

40  two  dimples  of  the  second  diameter.  The  preferred 
golf  ball  has  a  total  of  362  dimples  including  242  dim- 
ples  with  the  first  diameter  which  is  preferably  ap- 
proximately  0.140  inch  and  120  dimples  with  the  sec- 
ond  diameter  which  is  preferably  approximately  0.150 

45  inch. 
A  preferred  embodiment  of  the  golf  ball  of  the  in- 

vention  will  now  be  described  in  detail,  with  reference 
to  the  accompanying  drawings,  in  which: 

Fig.  1  is  a  top  plan  or  polar  view  of  a  golf  ball  with 
so  a  dimple  pattern  according  to  the  preferred  em- 

bodiment  of  the  present  invention; 
Fig.  2  is  a  side  elevational  or  equatorial  view  of 
the  golf  ball  shown  in  Fig.  1;  and 
Fig.  3  is  a  schematic  view  of  one  triangular  region 

55  of  the  dimple  pattern  shown  in  Figs.  1  and  2. 
Referring  to  Figs.  1  and  2,  a  golf  ball  10  has  an 

outer  spherical  surface  12  divided  by  a  plurality  of  im- 
aginary  grid  lines  14  into  a  geodesic  pattern  such  as 

2 
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an  icosahedron  having  twenty  identical  triangular  re- 
gions  16.  Ten  of  the  triangular  regions  16  are  located 
in  polar  sections  of  the  outer  spherical  surface  12 
while  the  other  ten  triangular  regions  16  are  located 
in  equatorial  sections  of  the  outer  spherical  surface 
12. 

As  seen  in  Fig.  3,  each  triangular  region  16  is  de- 
fined  by  three  of  the  grid  lines  14  which  form  a  sphe- 
rical  equilateral  triangle  T  with  three  apex  points  A,  B, 
C  and  three  sides  AB,  BC,  CA  of  equal  length.  Each 
triangle  T  also  has  three  medians  of  equal  length  des- 
ignated  AD,  BE,  CF  in  Fig.  3  extending  between  the 
three  apex  points  A,  B,  C  and  midpoints  D,  F,  E  of  the 
three  sides  AB,  BC,  CA.  The  three  medians  AD,  BE 
and  CF  intersect  at  a  central  point  G. 

The  golf  ball  10  includes  a  core  (not  shown)  and 
a  cover  18  formed  of  two  hemispherical  sections  20 
and  22.  A  seam  or  parting  line  24  exists  where  the 
hemispherical  sections  20,  22  of  the  cover  18  are 
joined  together  during  a  conventional  molding  proc- 
ess.  The  cover  18  may  be  compression  molded  or  in- 
jection  molded.  The  seam  24  passes  back  and  forth 
across  an  equator  26  of  the  golf  ball  10,  and  is  formed 
in  a  conventional  manner  such  as  disclosed  in  U.S. 
Patent  No.  4,653,758  granted  March  31,  1987  to 
Karsten  Solheim,  incorporated  herein  by  reference. 

Dimples  28  are  formed  in  the  outer  spherical  sur- 
face  12  and  are  arranged  on  the  grid  lines  14  defining 
the  triangular  regions  16  of  the  icosahedral  pattern. 
Eighteen  of  the  dimples  28  are  disposed  in  each  tri- 
angular  region  16.  Dimples  30  are  arranged  in  circular 
arrays  inside  the  triangular  regions  16,  and  dimples 
32  are  arranged  near  vertices  of  the  triangular  re- 
gions  16.  Six  of  the  dimples  30  and  three  of  the  dim- 
ples  32  are  disposed  in  each  triangular  region  16.  Ar- 
ranged  centrally  of  the  circular  arrays  of  dimples  30 
are  dimples  34.  Each  triangular  region  16  has  only 
one  of  the  dimples  34. 

In  each  of  the  triangular  regions  16,  the  dimples 
28,  30,  32  and  34  are  arranged  so  that  the  sides  AB, 
BC,  CAof  the  triangle  T  each  radially  intersect  at  least 
seven  dimples  28,  while  the  medians  AD,  BE,  CF 
each  radially  intersect  at  least  six  dimples  (i.e.  two  of 
the  dimples  28,  two  of  the  dimples  30,  one  of  the  dim- 
ples  32,  and  one  of  the  dimples  34).  All  of  the  dimples 
28,  30,  32  and  34  are  radially  intersected  by  either 
one  of  the  sides  AB,  BC,  CAorone  of  the  medians  AD, 
BE,  CF  of  the  triangle  T.  This  dimple  arrangement  re- 
sults  in  improved  aerodynamic  characteristics  for  the 
golf  ball  10  by  reducing  drag  and  enhancing  lift. 

In  the  preferred  embodiment  of  the  golf  ball  10, 
the  dimples  28,  32  and  34  have  a  diameter  of  approx- 
imately  0.140  inch,  and  the  dimples  30  have  a  diam- 
eter  of  approximately  0.1  50  inch.  All  of  the  dimples  28, 
30,  32  and  34  have  a  depth  of  about  0.0112  inch  and 
a  radius  of  about  0.090  inch.  The  diameter  to  depth 
ratio  for  the  dimples  28,  32  and  34  is  12.5  to  1,  where- 
as  the  diameter  to  depth  ratio  for  the  dimples  30  is 

13.4  to  1.  The  golf  ball  10  has  a  total  of  362  dimples 
which  includes  242  dimples  with  the  0.140  inch  diam- 
eterand  120  dimples  with  the  0.150  inch  diameter.  In 
an  alternative  embodiment  of  the  golf  ball  10,  thedim- 

5  pies  28,  32  and  34  have  a  diameter  of  0.150  inch,  and 
the  dimples  30  have  a  diameter  of  0.140  inch. 

Six  bald  or  undimpled  areas  36  are  located  inside 
each  triangular  region  14.  These  undimpled  areas  36 
are  bounded  by  five  dimples  which  include  two  of  the 

10  dimples  28,  two  of  the  dimples  30  and  one  of  the  dim- 
ples  32.  The  undimpled  areas  36  are  generally  pen- 
tagonal  in  shape.  Since  67.7  per  cent  of  the  outer  sur- 
face  12  of  the  golf  ball  10  is  covered  by  the  dimples 
28,  30,  32  and  34,  the  remaining  32.3  per  cent  of  the 

15  outer  surface  12  is  undimpled. 
The  golf  ball  10  may  be  of  either  the  three-piece 

type  which  has  a  small  core  around  which  windings 
are  wrapped  or  the  two-piece  type  which  has  a  large 
core  and  no  windings. 

20  It  will  be  understood  that  the  present  invention 
provides  an  improved  dimple  pattern  for  use  primarily 
on,  but  not  limited  to,  golf  balls  having  a  cover  con- 
structed  according  to  the  above-mentioned  Solheim 
patent. 

25 

Claims 

1  .  A  golf  ball  comprising: 
30  an  outer  spherical  surface  with  dimples 

formed  therein,  said  dimples  being  arranged  in  a 
geodesic  pattern  defined  by  a  plurality  of  imagin- 
ary  grid  lines  which  divide  said  outer  spherical 
surface  into  an  icosahedron  having  twenty  trian- 

35  gular  regions; 
each  of  said  triangular  regions  being  de- 

fined  by  three  of  said  grid  lines  which  form  a 
spherical  equilateral  triangle  having  three  sides 
of  equal  length  and  three  medians  of  equal 

40  length;  and 
said  dimples  being  arranged  so  that  each 

of  said  sides  radially  intersects  at  least  seven 
dimples  and  each  of  said  medians  radially  inter- 
sects  at  least  six  dimples. 

45 
2.  A  golf  ball  as  claimed  in  claim  1,  wherein  the  dim- 

ples  radially  intersected  by  each  said  side  have  a 
first  diameter  and  wherein  at  least  two  of  the  dim- 
ples  radially  intersected  by  each  said  median 

so  have  a  second  diameter. 

3.  A  golf  ball  as  claimed  in  claim  2,  wherein  said  first 
diameter  is  smaller  than  said  second  diameter. 

55  4.  A  golf  ball  as  claimed  in  claim  2,  wherein  said  first 
diameter  is  greater  than  said  second  diameter. 

5.  A  golf  ball  as  claimed  in  any  one  of  claims  2  to  4, 

3 
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wherein  the  dimples  with  said  second  diameter 
are  arranged  in  a  circular  array  inside  said  trian- 
gle. 

6.  A  golf  ball  as  claimed  in  any  preceding  claim,  fur-  5 
ther  comprising  a  plurality  of  undimpled  areas  in- 
side  the  triangle,  each  of  said  undimpled  areas 
being  bounded  by  three  dimples  of  a  or  the  said 
first  diameter  and  two  dimples  of  a  or  the  said 
second  diameter.  10 

7.  A  golf  ball  as  claimed  in  claim  6,  wherein  said  un- 
dimpled  areas  are  generally  pentagonal  in  shape. 

8.  A  golf  ball  as  claimed  in  claim  3,  wherein  said  first  15 
diameter  is  approximately  0.140  inch,  and  said 
second  diameter  is  approximately  0.150  inch. 

9.  A  golf  ball  as  claimed  in  any  preceding  claim,  fur- 
ther  comprising  a  core  disposed  inside  a  cover,  20 
and  wherein  said  cover  is  made  of  two  hemisphe- 
rical  sections  which  are  molded  together  when 
the  golf  ball  is  manufactured. 

10.  A  golf  ball  as  claimed  in  claim  9,  wherein  said  two  25 
hemispherical  sections  of  said  cover  are  joined 
together  at  a  seam  which  extends  substantially 
along  an  equator  of  the  golf  ball. 

11.  A  golf  ball  as  claimed  in  claim  10,  wherein  said  30 
seam  passes  back  and  forth  across  said  equator. 

12.  A  golf  ball  as  claimed  in  claim  3,  wherein  a  total 
of  362  dimples  are  arranged  in  said  geodesic  pat- 
tern.  35 

13.  A  golf  ball  as  claimed  in  claim  12,  wherein  242 
dimples  have  said  first  diameter  and  120  dimples 
have  said  second  diameter. 

40 
14.  Agolf  ball  as  claimed  in  claim  1  2,  wherein  approx- 

imately  68  percent  of  said  outer  spherical  surface 
is  covered  by  the  362  dimples,  and  wherein  ap- 
proximately  32  per  cent  of  said  outer  spherical 
surface  is  undimpled.  45 

50 
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