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S?Iection of optimal bat characteristics for maximizing the ability of baseball
players
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The aim of this study was to elucidate the characteristics of bats used by
baseball players and to evaluate the acceleration of the bat during the swing, the reproducibility of the
impact point, and the effect of the bat’ s mass and center of gravity on the swing. The ﬁarticipants were
members of high school and university baseball clubs. Some university players showed high reproducibility
in the acceleration pattern of their swing. The optimal bat characteristics could be determined for these
players, but not for others whose swing was unstable. The variability of the impact point was greater in
high school players than in universit% players, and it was thought that this variability was very
sensitive to the characteristics of the bat. For some university players, the optimal bat characteristics
could be derived from the reproducibility of the impact point.
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Table 1

Table 1

. . Hand Gripped  Baseball
Height  Weight width  position’ career
[cm] [kg] [cm] [cm] [yrs]
K.N 171.0 72.0 8.5 11.1 11.0
S.T 175.2 75.0 9.8 11.8 13.0
+: Distance from Grip-end
766.29
96.8g 115.2g 135.0g
154.2g 17389 5
45.6cm 54.2cm  62.8cm  71.2cm
79.7cm 5
25
Table 2
Table 2
Position’ ~ MOI MOI
Length Mass of C.G at C.G at Gripi
[m] [kg] [m] kg m]  [kg m’]
ANN 0.487 0.0582 0.259
ASN 0.497 0.0559 0.265
AMD  0.840 0.863 0.506 0.0573 0.274
ASF 0.514 0.0605 0.285
AFF 0.523 0.0641 0.297
BNN 0.487 0.0570 0.262
BSN 0.498 0.0562 0.271
BMD  0.840 0.882 0.508 0.0583 0.282
BSF 0.518 0.0606 0.294
BFF 0.528 0.0651 0.308
CNN 0.487 0.0567 0.266
CSN 0.499 0.0564 0.276
CMD  0.840 0.901 0.510 0.0592 0.289
CSF 0.523 0.0610 0.303
CFF 0.535 0.0651 0.319
DNN 0.485 0.0569 0.269
DSN 0.500 0.0564 0.282
DMD  0.840 0.921 0.512 0.0603 0.298
DSF 0.526 0.0613 0.312
DFF 0.539 0.0663 0.329
ENN 0.485 0.0575 0.274
ESN 0.500 0.0567 0.287
EMD  0.840 0.940 0.515 0.0603 0.305
ESF 0.531 0.0615 0.322
EFF 0.545 0.0670 0.342

T: Distance from Grip-end, 1: Position of Grip-end
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Table 4
Table 3a
. . Hand Gripped Baseball
Height  Weight width  position’ career
[cm] [ke] [em] [em] [yrs]
1.G 160.0 60.0 8.5 103 8.0
AK 165.0 64.0 9.2 11.2 11.0
KW 169.0 54.0 8.5 10.1 9.0
NK 173.0 63.0 9.0 10.8 8.0
ET 167.0 58.0 8.5 103 6.0
Mean 1668 59.8 8.7 105 3.4
SD 43 4.0 0.3 0.5 48
+: Distance from Grip-end
Table 3b
. . Hand Gripped  Baseball
Height ~ Weight  Ciq position’ career
[cm] [ke] [em] [em] [yrs]
UH 173.0 70.0 8.7 10.6 13.0
Y.T 170.0 63.0 8.5 10.0 11.0
TS 174.0 70.0 9.5 11.4 12.0
LK 166.0 65.0 8.2 10.6 13.0
K.B 174.0 72.0 9.0 10.1 12.0
Mean 1714 68.0 3.8 105 122
SD 3.4 3.8 0.5 0.6 0.8
+: Distance from Grip-end
Table 4
Position MOI MOI
Length — Mass  "ofCG  atCG  atGrip!
[m] [ke] [m] [kg m’]  [kg m’]
ANN 0.489  0.0565 0.191
ASN 0.501  0.0594 0.203
ASF 0842 0898 55 00623 0214
AFF 0.524  0.0635 0.224
BNN 0.488  0.0582 0.196
BSN 0.502  0.0607 0.208
BsF 0842 0917 516 00625 0.220
BFF 0.531 0.0664 0.235
CNN 0.490  0.0590 0.200
CSN 0.506  0.0615 0.215
csF 0842 0937 51 (0643 0.230
CFF 0.535  0.0699 0.246
DNN 0.489  0.0595 0.203
DSN 0.506  0.0620 0.219
DsF 0842 0956 (53 (0647 0.235
DFF 0.541  0.0720 0.257
ENN 0.487  0.0599 0.205
ESN 0.507  0.0625 0.223
EsF 0842 0974 57 00649 0.241
EFF 0.548  0.0722 0.266

T: Distance from Grip-end, : Position of 10.5 cm from Grip-end

5m
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