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Effect of dry-swings with a weighted bat on the bat velocity and accuracy in baseball hitting
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Figure 1. Experimental procedure
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Figure 2. Experimental settings

Two synchronized high-speed video cameras were placed 1) 6 m away
from home plate at a right angle to the line between the center of the
pitching rubber and the center of home plate, and 2) 6 m behind home
plate to provide a rear view of the hitting movement.
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Figure 3. lllustrations of the moment of ball-bat impact
lllustrations of the moment of ball-bat impact (right-bottom) from the
top view (left-top), side view (right-top), and back view (left-bottom) with
Global-XYZ coordinate system and Bat-XYZ coordinate system.
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Figure 4. Change rate of bat velocity

Change rate of bat velocity following pre-batting warm-up (5 standard bat
swing: SBS or 5 weighted bat swings: WBS) in the 15! to 5" post-warm-
up tee batting trials. (**: 100% pre-warm-up p < 0.01)
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Figure 5. Trial-by-trial change of distance between ball and bat
Absolute distance (O/ @), Xbat distance ((J/ M), and Zvat distance (A/A)
at the moment of ball-bat contact in each trial (Top figure: Pre-SBS (white
markers) vs. Post-SBS (black markers). Bottom figure: Pre-WBS (white
markers) vs. Post-WBS (black markers).
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Figure 6. Locations of ball center at the moment of ball-bat impact
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Average locations with standard deviation of each subject’s (gray circle) and all subjects’ (white square) ball-bat impact in 5 trials of each tee batting task
before the pre-batting-warm-up (top figures) and after the pre-batting-warm-up (bottom figures). White circle (O) indicates the sweet spot of the bat which
was set as a point 150 mm towards bat grip from the top of the bat. Dashed line represents the approximate shape of the bat.

post-SBS (Xbat,Zbat) = (21.0 *+ 22.1 mm, 6.0 £ 7.1 mm)
Tho . WBSENiHT##DA 232 b+ fLiE 13 pre- WBS
(Xbat, Zbat) = (20.8 = 18.7 mm, 5.4 = 6.4 mm) T, post-
WBS (Xbat, Zbar) = (18.7 £17.4 mm, 7.5+ 7.3 mm) T
Hotz, CTROPEIEH (30T & MEMY IS AH 2 2%
e hs e,

V. 8

ARBFZE T, BERFTESFTIECA 2 EECAT ) INE
LIcNy PTOFEIRY DNy PAL T HPBEE AL 8T |
DMV AT T8 2 W CRGEE LTc. Birifge ©
i, ME LISy b (1565 g) TOHRMRY %0 5D HR
YDFI Sy b AL VB ET DNy b (893 g) B L
Uy (272 g) TOFERY HOSHOFERY D
HIoNy ALV IHE LY SR EHESINTVS
(Montoya etal., 2009). L2 L5, FIRHICK 2%
DRERZEAL, T4hbb, FRYBZED Ny AL 7 H
D 1T OOZIZDCTIXH O - Ty, &
1, AT MIEOEMEERL TRV TE NG
NTORC, ZZTARIFETIE, MELISY FTOFHER
YOBDT 4 —FTBIEKTOD Ny AL V7 HE LA v
R MOIEMERREE LIS, ZOME, ME LISy b
TOERIROYDBD NNy AL U HEEL, ME LISy b
TOFRYOEHDT 4 —HTEI1BKH R 25KH IZHVTD
AEBIET LS. ZORE»SL, IME LYY FTOD
FIRY DNy P AL S HEE R TRIR Ny P AL
TR RT L EREMESEICL - THATHL 2 PR

e &hrc. DeRenneetal (1992) 1%, 652g»°5 1758 g %
TOBHEOERD Ny b2 HCIH BRI Y 4+ — 27 v
TNy P AL VTR RATT AR, AT B
TR QHGEE LSRR, Sy FPOERESERICITET
ez POESE?G &P 51Z EICEEZOEHE DNy
FTODNy AL ZHBEBKT T2 LS LIC. INEL
128y M EEE Oy P TORIRY RO W O 1k — 51
i & L = TET O M R & Fl sk L7CIRAE (Kauffman
and Greenisen, 1973) TiX, TXTD 4 2DfHIZFHTHI
BELINY RIS BROFIEE BN IS EE Oy P 2R
HEELDEREL, FL BB ICHT S Bk
BE=BH k02 EARIY b Ee L s he.
& - T Kauffman and Greenisen (1973) 1&-3y b % # < 3R
DI EETLCEEZEZOND PR TEHHOY + — 4
T TRy VAL VT HRERT S RICEELL
12, 272, Welch et al. (1995) (&7 BPEREF O FTHEE)
YER AT LICHE R, Ny DAL Y 273 HEFH I~k E
BE2»60H3), KED123% 24T 2 I8 EFH O
R THRIESN, 20N EEHP ST ELY,

.- H - Ny PONEE THRAMEE ST ST 0L

JERMERRLIC. IMELICNy FTORRIGEE - -
Ny POMBEEIFIEDO XA IV AV R E LSS T
WDy, Ny PAL Y IEERKT S FEROUED
LyE2LND.

RWFFETIE Ny DALV HBEE LR U FTBANT 4 —
U AR EEATHITEIEMHEE S BGEEL7C. WBS %
it D Sy b AL VTR LTI T 4 —FB13kH &
SO2BRB DAy P ALV THEMET T2 L0 E



HHURTT 2 0F

A CNICH, TEMESOREEL LD A 37 MM
MLTIGECYEALCNL o1, ZOBBELT, T
DBEEEE DA 237 MM » Ny FPOERHLELTES
DT IChbU TR S BERE K 4 Ty M IS )
Yoy TEHYA 3 MLEDF > TOIied s &R
A 2R MLE OB MI 23 6 NI D - 12 REE A
Hb. HATMETIIMELINY FTORIRYBFEOD
GIFMOK B & FRAMOEEY 2S5 I Ly iy
SN TV 5 (Southard and Groomer, 2003) #3, Z0D & 9%
BALR— v b3y bDA 87 MR XT3
L2ZSNTIRH -1, Adair (2002) (&2 E, R
DFEREFT D72y P RIS TE?S = 5
cm DFH THR—= VO TR cm 226 2 cm ZPF O BEHD
5. SHOWMETIXZEAEDREBREY ZD 52
TA 8 Ml T EEPAT - T2 612, 7%
Tk — LTy FTEERIRIZB T 2327 MLED F
EWCIALNL T Lo T, MELICANY PTOHR
WY DHIANY P AL TEEIZZEALT S (Southard and
Groomer, 2003) %3, A >737 MIEZZL LV EWVH T
EAURIBSINI. ZOHELT, FIHEEE»LINE
LISy PRATEFNCEH LT a0, Ny bAL V2
BIELZAL LICIREE T IERER A 32 ST EB L9
PR EN T2 2 LB E 2 OGNS,

370, RWIFETEAN Y b AL Y 7 OREM B MREET 5 12
DT LICKR— V24T ORREZ IR LIchs, EBEOK
ERPATOBIEY e £ 4 3 Ty b ER— v 22
SEHICHDOIFH L IEMES BRSNS, BATWIZET
W, MELRCANY FTORWYOBZRICEED Ny P 2R
2L, Ny FEBERPMKT LSy PALCZHEDS FR L
REEL2E91%22 2 HESNTHY (Otsyji and
Kinoshita, 2002), % D KRN 7L ZALA3 IR Y 7 IR S 12
BT RE S SHHONIIL TV BEDDH S,

V. B

AWFETIE, BEHRITBAI Y+ — 27 L LTHED
TIMELIAY P TOEIRY PEEZEOITEED Ny b
AV THEEE L A o3 DD IEFEYE G T R B M
T510, RFEFEETVDITEE Y+ — 27 v TERiH
BlAT o 4 — BRI LI, ME LIy
FTOFEIRYDEDT 4 —FTBI1ERH L2k H 2550 T
Ny PAA VT RBIICT LICHS, A Vo3 MLE AL
AL T LSRG, NE Sy b TOFEER
DIFHEBOITE T 4 —< 2 AL T2 10O T EEEE DD
5.

&

VI, XX#k

Adair RK. (2002) The physics of baseball (3rd ed.). New York:
HarperCollins.

Crisco JJ, Greenwald RM, Blume JD, Penna LH. (2002) Batting
Performance of wood and metal baseball bats. Medicine and
Science in Sports and Exercise, 34(10), 1675-1684.

Cross R. (1998) The sweet spot of a baseball bat. American
Journal of Physics. 66(9), 771-779.

Davey PR, Thorpe RD, Williams C. (2002) Fatigue decreases
skilled tennis performance. J Sport Sci 20: 311-318.

DeRenne C, Ho KW, Hetzler RK, Chai DX. (1992) Effects
of warm up with various weighted implements on baseball
swing velocity. J Strength Cond Res, 6(4): 214-218.

Kauffman IB. Greenisen MC. (1973) An EMG analysis of
the validity of warm up with a weighted baseball bat. In:
Mechanics and Sports. Bleustein J. L. (Ed.), Paper presented
at: The Winter Annual Meeting of the American Society of
Mechanical Engineers; November 11-15, Detroit, MI. pp.
247-250.

Montoya BS, Brown LE, Coburn JW, Zinder SM. (2009) J
Strength Cond Res. 23(5): 1566-1569.

Otsuji T, Kinoshita H. (2002) After-effects of using a weighted
bat on subsequent swing velocity and batters’ perceptions of
swing velocity and heaviness. Percept Motor Skill 94(1): 119-
126.

Southard D, Groomer L. (2003) Warm-up with baseball bats of
varying moments of inertia: Effect on bat velocity and swing
pattern. Res Q Ewxercise Sport 74(3): 270-276.

Szymanski DJ, DeRenne C, Spaniol FJ. (2009) Contributing
factors for increased bat swing velocity. J Strength Cond Res
23(4): 1338-1352.

Welch CM, Banks SA, Cook FF, Draovitch P. (1995) Hitting a
baseball: A biomechanical description. J Orthop Sports Phys
Ther. 22(5): 193-201.

EREEE

fEFT @ 73591192 ¥ REFHRT = » B 2-579-15
AR R KB A R— v FHERF 7R

K4t g

TEAG  04-2947-6826

E-mail : t-higuchi@fuji.waseda.jp



