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©  A  ball  bat  comprises  an  impact  portion  12,  a  grip 
portion  14,  and  a  flexible  bending  portion  16  be- 
tween  the  impact  portion  and  the  grip  portion.  The 
bat  has  a  fibre-reinforced  plastic  casing  20  of  a 
predetermined  thickness.  Slits  32  of  a  predetermined 
number  are  provided  in  the  casing  located  at  the 
junction  area  of  flexible  bending  portion  and  grip 
portion.  The  number  of  fibers  incised  to  form  the 
slits  is  in  a  predetermined  proportion  to  the  total 
number  of  fibers  contained  in  the  casing  located  at 
the  junction  area,  with  the  ratio  being  in  the  range  of 
5%-95%.  The  slits  serve  to  obstruct  the  transmission 
of  shock  from  the  impact  portion  to  the  grip  portion 
of  the  bat.  Rigidity  and  elasticity  of  the  impact  por- 
tion  are  different  from  those  of  grip  and  flexible 
bending  portions  by  virtue  of  an  existence  of  slits 
disposed  in  the  latter.  Rigidity  and  elasticity  of  the 
junction  area  of  flexible  bending  portion  and  grip 
portion  can  be  adjusted  by  means  of  slits  to  an 
extent  that  the  optimum  effect  of  swinging  is  at- 
tained.  A  covering  layer  34  of  a  polymeric  material 
can  be  used  to  encase  the  area,  where  the  slits  are 
provided,  for  the  dual  purposes  of  protecting  the 
area  and  of  absorbing  the  residue  of  shock. 

FIG.  1 
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BACKGROUND  OF  THE  INVENTION 

The  present  invention  relates  to  a  ball  bat,  and 
more  particularly  to  a  ball  bat,  which  is  made  of  a 
fiber-reinforced  plastic  and  is  designed  to  provide  a 
better  elasticity  and  to  prevent  the  shock  wave  of 
striking  a  ball  from  transmitting  to  the  player's 
hands  holding  the  bat. 

A  wooden  bat  is  susceptible  to  breakage  upon 
hitting  a  ball  even  though  it  provides  a  better 
elastic  power.  On  the  other  hand,  a  metal  bat  with 
a  hollow  interior  provides  a  better  rigidity  to  make  it 
less  susceptible  to  breakage  upon  hitting  a  ball  at 
the  expense  of  elasticity  thereof.  In  addition,  a 
metal  bat  is  defective  in  that  its  weight  can  not  be 
easily  and  precisely  controlled  in  the  course  of 
manufacture  thereof.  Therefore,  a  bat  made  of  a 
fiber-reinforced  plastic  material  has  been  intro- 
duced.  The  fiber-reinforced  plastic  bat  is  character- 
ized  in  that  its  weight  can  be  controlled  more 
precisely  and  that  it  provides  a  better  strength  than 
a  wooden  bat.  However,  the  rigidity  of  the  fiber- 
reinforced  plastic  bat  can  not  be  controlled  pre- 
cisely. 

It  is  a  well-known  fact  that  a  bat  bends  in- 
stantaneously  upon  hitting  a  ball,  which  is  subse- 
quently  carried  by  the  hitting  portion  of  the  bat 
while  the  diametric  size  of  the  ball  is  reduced  to 
about  three  quarters  of  the  size  at  the  threshold  of 
its  contact  with  the  bat.  The  elastic  force  of  the  bat 
is  said  to  reach  an  ultimate  limitation  when  the  bat, 
which  has  hit  a  ball,  stops  deflecting.  Under  this 
condition,  the  striking  force  of  a  player  against  the 
ball  begins  transmitting  to  the  ball  so  that  the  ball 
has  power  to  fly  as  far  as  possible.  Accordingly,  if 
a  bat  is  provided  with  excessive  rigidity  and  elastic 
force,  the  ball  which  has  been  hit  by  the  bat  tends 
to  leave  the  bat  before  the  striking  force  of  the 
player  has  a  chance  to  be  transmitted  to  power  the 
ball.  As  a  result,  the  ball  is  not  able  to  fly  very  far. 
On  the  other  hand,  if  a  bat  is  not  provided  with 
sufficient  rigidity  and  elasticity,  it  tends  to  bend 
excessively  upon  hitting  a  ball,  thereby  resulting  in 
a  prolonged  contact  of  the  ball  with  the  bat.  As  a 
result,  the  striking  force  of  a  player  is  unable  to 
concentrate  on  the  ball,  which  can  not  fly  very  far 
accordingly. 

The  thickness  of  ball-hitting  portion  of  a  prior 
art  bat  of  a  fiber-reinforced  plastic  material  is  great- 
ly  increased  to  avert  the  breakage  of  the  bat  upon 
hitting  a  ball.  As  a  result,  the  rigidity  of  the  bat  is 
excessively  enhanced  to  an  extent  that  the  striking 
force  of  a  player  fails  to  exert  on  the  ball. 

Furthermore,  the  outer  layers  of  a  prior  art  bat 
are  generally  made  of  fiber  boards  pre-impreg- 
nated  in  epoxy  resin  and  are  therefore  uniform  in 
construction  throughout.  Therefore,  the  shock  gen- 
erated  at  ball-hitting  portion  of  the  bat  by  impact  of 

a  ball  can  be  transmitted  without  obstruction  to  the 
handle  portion  of  the  bat,  resulting  in  a  possible 
injury  to  the  hands  holding  the  bat. 

5  SUMMARY  OF  THE  INVENTION 

It  is,  therefore,  the  primary  objective  of  the 
present  invention  to  provide  a  ball  bat  of  a  fiber- 
reinforced  plastic  material  with  appropriate  rigidity 

io  and  elasticity  in  accordance  with  batting  require- 
ments  of  players. 

It  is  another  objective  of  the  present  invention 
to  provide  a  ball  bat  made  of  a  fiber-reinforced 
plastic  material  with  effective  means  to  avert  the 

75  transmission  of  shock  from  impact  portion  to  grip 
portion  of  the  bat. 

In  keeping  with  the  principles  of  the  present 
invention,  the  primary  objectives  of  the  present 
invention  are  accomplished  by  a  ball  bat  compris- 

20  ing  an  impact  portion,  a  grip  portion,  and  a  flexible 
bending  portion  situated  between  the  impact  por- 
tion  and  the  grip  portion.  The  bat  is  characterized 
in  that  it  comprises  a  fiber-reinforced  plastic  casing 
of  a  predetermined  thickness.  The  slits  of  a  pre- 

25  determined  number  are  constructed  in  the  casing 
located  at  the  junction  area  of  flexible  bending 
portion  and  the  grip  portion.  The  number  of  fibers 
incised  to  form  slits  is  in  a  predetermined  propor- 
tion  to  the  total  number  of  fibers  contained  in  the 

30  casing  located  at  junction  area  of  flexible  bending 
portion  and  grip  portion,  with  the  ratio  being  in  the 
range  of  5%-95%.  The  slits  serve  to  obstruct  the 
transmission  of  shock  from  the  impact  portion  to 
the  grip  portion  of  the  bat.  In  addition,  rigidity  and 

35  elasticity  of  the  impact  portion  are  different  from 
those  of  grip  and  flexible  bending  portions  by  virtue 
of  an  existence  of  slits  disposed  in  the  latter.  In 
other  words,  rigidity  and  elasticity  of  the  junction 
area  of  flexible  bending  portion  and  grip  portion 

40  can  be  adjusted  by  means  of  slits  to  an  extent  that 
the  optimum  effect  of  swinging  is  attained.  In  addi- 
tion,  a  covering  layer  of  a  polymeric  material  can 
be  used  to  encase  the  area,  where  slits  are  con- 
structed,  for  the  dual  purposes  of  protecting  the 

45  area  and  of  absorbing  the  residue  of  shock. 
The  ball  bat  embodied  in  the  present  invention 

is  further  characterized  in  that  the  covering  layer 
comprises  therein  an  appropriate  number  of  inlay 
pieces,  which  may  be  made  of  materials  with  a 

50  predetermined  rigidity,  such  as  metals,  composite 
materials,  wood,  ceramic  material,  fiber-reinforced 
plastic,  etc.  In  view  of  absorbing  the  residue  of 
shock,  the  inlay  pieces  may  be  made  of  materials 
capable  of  absorbing  shock,  such  as  plastic,  rub- 

55  ber,  foamed  plastic  material,  etc. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 
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FIG.  1  shows  a  three-dimensional  view  of  the 
first  preferred  embodiment  of  the  present  invention, 
in  which  the  covering  layer  is  indicated  by  a  trans- 
parent  layer. 

FIG.  2  shows  a  cut-away  view  of  a  portion 
taken  along  line  2-2  as  shown  in  FIG.  1. 

FIG.  3  shows  a  three-dimensional  view  of  the 
second  preferred  embodiment  of  the  present  inven- 
tion,  in  which  the  covering  layer  is  represented  by 
a  transparent  layer. 

FIG.  4  shows  a  cut-away  view  of  a  portion 
taken  along  line  4-4  as  shown  in  FIG.  3. 

FIG.  5  shows  a  three-dimensional  view  of  the 
third  preferred  embodiment  of  the  present  inven- 
tion,  in  which  the  covering  layer  is  also  indicated 
by  a  transparent  layer. 

FIG.  6  shows  a  cut-away  view  of  a  portion 
taken  along  line  6-6  as  shown  in  FIG.  5. 

FIG.  7  shows  a  cut-away  view  of  a  portion 
taken  along  line  7-7  as  shown  in  FIG.  5. 

DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

Referring  to  FIGS.  1-7,  the  ball  bat  10  em- 
bodied  in  the  present  invention  is  shown  compris- 
ing  an  impact  portion  12,  a  grip  portion  14,  and  a 
flexible  bending  portion  16  which  is  situated  be- 
tween  the  impact  portion  12  and  the  grip  portion  14 
and  is  made  into  a  unitized  body  along  with  impact 
portion  12  and  grip  portion  14.  The  ball  bat  10 
embodied  in  the  present  invention  is  made  from  a 
plurality  of  carbonaceous  fiber  boards  pre-impreg- 
nated  in  epoxy  resin,  which  are  intertwined  in  such 
a  manner  that  fibers  are  arranged  in  accordance 
with  the  predetermined  orientations.  Thereafter,  the 
intertwined  fiber  boards  are  made  into  a  ball  bat  10 
in  a  mold  under  heat  and  pressure.  The  ball  bat  10 
further  comprises  a  multi-layered  casing  20,  which 
is  made  of  a  fiber-reinforced  plastic  material  by 
means  of  pressing  and  molding. 

The  ball  bat  10  of  the  first  embodiment  of  the 
present  invention  is  characterized  in  that  the  sur- 
face  of  a  designated  area  30,  which  is  in  fact  a 
junction  area  of  the  flexible  portion  16  and  the  grip 
portion  14,  comprises  a  plurality  of  slits  32  of  a 
predetermined  depth,  which  are  randomly  arranged 
thereon.  The  sum  of  the  cut  fibers  in  slits  32  is 
about  25%  of  the  sum  total  of  fibers  in  the  junction 
area  30.  In  addition,  the  junction  area  30  is  further 
encased  with  a  covering  layer  34  of  a  plastic  ma- 
terial  by  means  of  injection  molding.  The  covering 
layer  34  provides  greater  rigidity  and  elasticity  to 
junction  area  30  where  a  plurality  of  slits  32  are 
located.  The  transmission  of  shock  generated  in 
the  impact  portion  12  to  the  grip  poriton  14  is 
effectively  obstructed  by  means  of  slits  32.  Further- 
more,  the  covering  layer  34  serves  to  absorb  the 

residue  shock. 
The  ball  bat  10  of  the  second  embodiment  of 

the  present  invention  comprises  a  ring  recess  50 
located  at  the  junction  area  of  the  flexible  bending 

5  portion  16  and  the  grip  portion  14.  The  surface  of 
ring  recess  50  comprises  a  plurality  of  slits  52  and 
perforations  54  arranged  randomly  throughout.  The 
sum  of  the  cut  fibers  in  slits  52  and  perforations  54 
is  about  40%  of  the  sum  total  of  fibers  in  the  ring 

io  recess  50.  In  addition,  the  ring  recess  50  is  further 
encased  with  a  covering  layer  56  of  plastic  material 
by  means  of  injection  molding.  If  necessary,  a 
plurality  of  reinforcing  strips  58  of  fiber-reinforced 
plastic  material  may  be  embedded  in  the  ring  re- 

15  cess  50  prior  to  encasing  the  ring  recess  50  with  a 
covering  layer  56.  The  obstruction  of  transmission 
of  shock  from  the  impact  portion  12  to  the  grip 
portion  14  is  effectively  achieved  by  means  of  slits 
52,  perforations  54  and  covering  layer  56  while  the 

20  enhancement  of  elasticity  and  rigidity  of  the  ball 
bat  10  is  attained  with  the  aid  of  reinforcing  strips 
58. 

The  ball  bat  10  of  the  third  embodiment  of  the 
present  invention  is  characterized  in  that  the  sur- 

25  face  of  ring  recess  50  is  composed  of  eight 
grooves  59,  which  are  spaced  at  equal  intervals 
and  are  parallel  to  the  long  axis  of  the  ball  bat  10. 
Located  at  the  interspace  of  grooves  59  are  a 
plurality  of  slits  60  and  perforations  62  arranged 

30  randomly.  The  sum  of  the  cut  fibers  in  slits  60  and 
perforations  62  is  about  60%  of  the  sum  total  of 
fibers  in  the  ring  recess  50.  In  addition,  some  of 
grooves  59  may  contain  therein  reinforcing  strips 
63  made  of  fiber-reinforced  plastic  material  while 

35  the  rest  of  grooves  59  comprises  therein  shock- 
absorbing  strips  64  of  plastic  material.  Furthermore, 
a  plastic  covering  layer  70  is  used  to  encase  the 
ring  recess  50  for  the  purpose  of  absorbing  the 
residue  of  shock.  As  a  result,  the  shock  originating 

40  at  the  impact  portion  12  of  the  ball  bat  10  is 
effectively  reduced  to  a  minimum  by  means  of  slits 
60,  perforations  62,  shock-absorbing  strips  64,  and 
covering  layer  70.  The  optimum  rigidity  of  the 
flexible  bending  portion  16  for  the  best  swinging 

45  effect  can  be  properly  adjusted  through  the  com- 
bined  usage  of  slits  60  and  reinforcing  strips  63. 

The  bat  is  typically  a  baseball  bat,  softball  bat 
or  the  like  having  an  impact  portion  for  striking  a 
ball,  which  is  preferably  solid  and  typically  of  cir- 

50  cular  cross-section. 
The  embodiments  of  the  present  invention  de- 

scribed  above  are  to  be  considered  in  all  respects 
as  merely  illustrations  of  principles  of  the  present 
invention.  According,  the  present  invention  is  to  be 

55  limited  only  by  the  scope  of  the  hereinafter  appen- 
ded  claims. 

Claims 
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1.  A  ball  bat  comprising  an  impact  portion  (12),  a 
grip  portion  (14),  and  a  flexible  bending  portion 
(16)  situated  between  said  impact  portion  and 
said  grip  portion,  wherein  the  fibre-reinforced 
plastic  casing  of  a  predetermined  thickness 
located  at  the  junction  area  of  said  flexible 
portion  and  said  grip  portion  comprises  slits 
(32;  52,  54;  60,  62),  which  may  be  of  various 
forms,  with  the  sum  of  the  cut  fibers  in  said 
slits  being  5%-95%  of  the  sum  total  of  fibers  in 
said  junction  area. 

2.  A  ball  bat  in  accordance  with  claim  1  ,  wherein 
said  slits  (32,  52,  60)  are  of  a  predetermined 
width. 

3.  A  ball  bat  in  accordance  with  claim  1  ,  wherein 
said  slits  (54,  62)  are  perforations  of  a  pre- 
determined  diameter. 

4.  A  ball  bat  in  accordance  with  claims  1  ,  2,  or  3, 
wherein  said  junction  area  is  encased  with  a 
covering  layer  (34,  56)  made  of  polymeric  ma- 
terial. 

5.  A  ball  bat  in  accordance  with  claim  4,  wherein 
said  casing  located  at  said  junction  area  com- 
prises  a  recess  (50)  of  predetermined  depth 
and  length,  which  in  turn  consists  of  said  slits 
and  is  encased  by  said  covering  layer. 

6.  A  ball  bat  in  accordance  with  claim  4,  wherein 
said  covering  layer  comprises  therein  a  plural- 
ity  of  inlay  pieces  (58,  63,  64)  made  of  a 
predetermined  material. 

7.  A  ball  bat  in  accordance  with  claim  4,  wherein 
said  junction  area  comprises  therein  a  plurality 
of  grooves  (59)  spaced  at  equal  intervals,  with 
each  of  said  grooves  having  an  inlay  piece  (63, 
64)  embedded  therein. 

8.  A  ball  bat  in  accordance  with  claim  5,  wherein 
said  recess  (50)  is  of  a  ring  shaped  with  long 
axis  of  the  bat  being  centre  thereof. 

9.  A  ball  bat  in  accordance  with  claim  5,  wherein 
said  recess  (50)  comprises  on  the  surface 
thereof  a  plurality  of  grooves  (59)  spaced  at 
equal  intervals,  with  each  of  said  grooves  hav- 
ing  an  inlay  piece  (63,  64)  embedded  therein. 

10.  A  ball  bat  in  accordance  with  claim  6,  wherein 
said  inlay  pieces  are  made  of  material  having  a 
predetermined  rigidity. 

11.  A  ball  bat  in  accordance  with  claim  6,  wherein 

said  inlay  pieces  are  made  of  material  having  a 
shock-absorbing  property. 
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