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Effect of ball weight on the ball speed and accuracy in baseball pitching
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Abstract

The purpose of this study was to investigate the effect of ball weight on the ball speed and accuracy
in baseball pitching. From a high-school hard-ball baseball team, 10 pitchers were required to pitch lightened
balls, whereas 7 pitchers were for weighted balls. Based on the officially approved ball (145g), weight was
added and reduced by 20% at interval 2.5%. Pitchers were instructed to pitch these balls as fast as possible
at a designated target. Utilizing a high-speed video camera, the initial ball speed was measured. In addition,
the distance from the center of target to the position of the ball pitched on the target was measured with
the video camera.

The results are summarized in the following:

1. It was found to be the significant increment in the ball speed with lighter balls than 7.5% reduced weight
ball, as compared to balls thrown of officially approved weight. It was found that reducing the weight
of ball beyond 7.5% did not produce significant increase in the ball speed.

2. It was found to be the significant decrease in the ball speed with heavier balls than 12.5% increased
weight ball, as compared to balls thrown of officially approved weight.

3. Inregard to accuracy, additions and reductions of weight to the ball of +20% did not produce significant
difference.

85

* University of Tsukuba



1. #® F

EEOHFEMPHR AL — R—FHNHE2EBRTDHFE
D12LLT, BxONETT (B @ ZKIEH,
*hE, AENEE) »EARIETTEEBZXTTD
MN—=U7ERDE. Zhid, 5260584
T B> CTEFHEZHRITEIZ LWL 2T, 0
EENCKBEL M BERYEILLED L ENT
Wb, —F, THEFBHRARONTHFE L
T, B2 NAHICERBIETALY— NE2BET
200855, ZOAMMEIL, BEOEKETTE
B R AKAEC— K2 ERIS, BRAKALE—F
(Supramaximal speed) L~V TOEERXITZ
EFBETAERZLIZEY, A— FEEHOHE - FiE
ZEETLOTHHVODD |~ b OFE % BB
DEKEMNERTL5HE, F—NVEELZHEKRT
B LI VBRI BEL R DAL - R—HNHE
BORNHBEROBEVEFIN, F—NVEELZE
BTHZ LIV AL— FEZRORELRT I &
WEfe LB LEZOND., ¥, EEZHEKD
DVIEER LTe R — V2 ZhZ0 M TRV T
74 vavFRTREERTOMIC, mELEE
BEEOR—NVERAWZREYZE Y ML TIT O #
FHRBEE &3V,
INETR—NEEPRERA L — NIRETF
BIZOWT ORIEIZES < T TR Y VI,
Fiz (1) EEBPERTIICONTALE— FidEd
T5 (EEOERICONTAE— NIERT3) 2
BEOTLRICK L TAE— ROBLRIT/HE W
(3) EEOBRFICHES A °— FO_ERITITERTH
BhHd @) EEON—=VTICAVWTWAHER
SFRICHT DB DD, T ERHALN LS
TWb, ZNHORIEIE, FFORBEEBNCAD
N5 —BOBEERE TS BRI N LD
BEL, F—NVEEOEKIE, 100g 2> 5 50g %4
T 500g £ T, H3BWiE 300g 225 150g %A T
900g ETIRLLE LY, LHALRMES, L
BEORBEELR LS TALND, EERZHEE LK
By ERND ML= FEOEBRTIE, EHHoO
REEGECEARN Y X ARER 5 Z L Edhr
RITTDZIEVDEELRDI LG, —RICEE

DERIL, BEEED5%2520% &\ oz X /h
SRR TITON B0V - = 1 1 5 75
LEFICEA LT, SHIBBROR—1LDL 5k
BHIER Y (145g) BB EZEEL LT, ZOEE
EEBTAZLICLY, BREAC—FBEDL D
REFRMHEZ TR TLEZRALPICLIZRETIZNE
TIRHETZLRY, ZOMEX, hr—=vr%
BT 5 ETOERMIBERE L THAIRFTLT
BALERHD EEZDBND., ETLHEROKEKIC
BWTIE, AE— FLRIFFICERICT HIERR
BEROSBEEL 2DV L b, R—/LEEOHEHS
BEROIERMEIZED L S REELRIETHL M
THREERA D,

Z Z TAIFIETIE, £20% O#EIZI T 5 R—
IEEBOHEEA, BFEROKRKCBITEIRAE—FRE
EREEICRIETEEZHALNCL, F—ILEED
HRAE SRR N L —= S HEOERmRE
BrZLEEMELE. '

2. MRAE

(1) wERE
ERRDOBEREFEREBICATB L TV AEF LR L
L, R—I)VEEDOEFIIRT DHBIEICBWTIEI0
4 (i 0 16.3=0.75, HE :174.8=4.5cm, &
H:65.1£7.7kg), HEXITHTHRIECBVTIHT
% (FFp:16.4%0.85% HE :173.9+5.0cm, AE :
66.0£9.2kg) BHERE L LTS Lz, £TOH
BREIWCAEROEE, NEBIUERIEIZDOWT
HONLLOHAL, ERBNMOREEZHB.

(2) 8
ERAEITI1X145g DFER B BRR — /L & F Bk
(£0%) & LT, +20%D#FH T2.5%ZIACEE
PEBLER—LVERAWE, 2F0, BEERHS
BEICBWVWTIZ£0%2>5—20% % T, HBREMHES
BEEIZBVTIE 0% 5+20%E T, N9 &
HEOEETORK21ThE 7, FEBKITIX18.44m
SlMBET A0 L HEs» HE S ImDLE)
ZBHNT T, RROTBERA Y — FE2RETLHL D
WHTRL, w7 v FENSREKAZfTOY R, &&E



BE AR R—VEERFRORIKICKIT D A0 — N EREICRIETZE

BREFICRBITDHREEIZS KL LT, BHRED
R EREUI45ER & Lz, 1 BREBICIZI5RRE, RO

BEE~OBITITIXISHEIDA v 2 —7 )V ERIT T,

1583 DA & — 0 Tik, 109EORERED
#%, ROBIERRLLIEEOR—NVEANTS
DREDBEREE ¥ Tolz, = Z TOHRKKEE L,
BIEREDOBICEHRIEKTES LS, EF LD
RVWEBEDEHICEBIT Xy vy FFR—NE Lz,
FEEEMHICRITAREDIEFIL, 5HEBICEHE
BRETT VA LIRS E, BREICIR—IVE
BIZET2BHRE S 2 2h o7z,

(3) EBRAKR—I
ERAR—NVOERICBVTIE, #EROERE
BR—1VOTHMNCH DT LEOERE /L7 8D
KTRALREZ, 2oav skt LT, ELAE
BEDLLRWE S IZH%E 6 SEDIAR, HOERE
PRETHILCLY a NI BROBEREESELSE
. FEEDINIERKICIE, KRBV RY T
VR, BREBEOT, REEZHFEE, Lizdko

T, REBTHWZR—IZL, SR, B, EE,

REMEII TN TREROBEAEF RN —/V ER—D
LDOTHY, R—NOELIZEEDATH T,

87

(4) MIEAZEH LVRITEIER

BRERS I CERERET AN A5 (Nacktsy, HSV
-400) ZERE L CEEEELEZEE (200fps) L7z,
BONEEBRDT D Z A XD &R — L D5t
ZE—F (LT, #EAE—F) 2Wintel DE
BICIVEH L., 7, RREBFICREL:
744 AF (Sharpttfd, C-870) TixEEF®
HEEEBRE LI, ZOEBOT Y Z A X0LEH
LETEEYERBEL T, P LELR—ILOD
BIHALE F TORBEA RO EREDEL LTE
WLz, REESGTORKOERICEEREIC
BT 25RE 2 HHETRTERD, HREDIA L
FEROEFFEFTHEHEERLI

(5) #EtunE

HEtB B EEZDOREIZIE, FriedmaniRE % H
Wiz, ZZTHEERRDLNZL DI LTIt
ScheffeDFEIZ & > THZEEBREZITV. BER
RE5%KHE L THEEZDY L L,

3. & &

(1) FRAE—FBLUVERMEOEL
LEERMEICRBITAIHREIAL— RLBP.O0 0
BIPALE F TORRBEDIEHfE % Table LiZR L7z,

BRI LTI, Z OEIMEVIE EERERO BN

Table 1 Comparison of pitching performances, measured as the ball speed and the distance from the
center target to the position of the pitched ball on the target, as appliying the various weight

balls.
Ball Weight (%)
+0% —2.5% —5% —7.5% —-10% —12.5% —15% —-17.5% —20%
Ball speed (km/h) 111.3 111.8 113.4  114.3** 113.2 113.4  113.7%F 113.8%F 114.7**
(6.2) (6.1) (7.4) (7.4) (7.0) (8.8) (7.7) (6.9) (7.2)
Distance from the 42.9 40.5 37.5 36.9 42.2 42.7 47.0 46.2 50.3
target (cm) (23.1) (21.4) (22.0) (26.2) (27.2) (24.9) (25.6) (26.1) (24.8)
Ball Weight (%)
+0% +2.5% +5% +7.5% +10% +12.5% +15% +17.5% +20%
Ball speed (km/h) 112.0 111.4 110.8 110.1 108.9  107.8** 107.6** 106.4** 106.1**
(5.3 (.4 (5.4 @7 4.1 4.1 @l (3.1 (3.9
Distance from the 39.1 38.4 41.9 40.3 40.7 39.5 44.2 46.2 46.6
target (cm) (27.5) (22.2) (28.5) (22.9) (24.9) (18.2) (27.0) (29.3) (23.9)

** p < (0.01; Significantly different from * 0%

The numbers in the parenthesis indicate the standard deviations.
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Fig. 1 Changesin therelative ball speed in mean and
standard deviation responded to the lightened
balls to the standard as 100%.
*% p<(.01; Significantly different from * 0%.
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Fig. 2 Changes in the relative ball speed in mean and
the standard deviation responded to the
weighted balls to the standard as 100%.

* p<0.05, Significantly different from =* 0%.
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Fig. 3 Changes in the relative distance in mean and the
standard deviation from thecenterof targettothe position
ofthe pitched ballon the targetresponded tothelightened

balls to the standard as 100%.
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Fig. 5 Changes in the pitching performances, measured as the relative ball speed and the relative distance from
the center of target to the position of the pitched ball on the target, as applying the various weight balls to

the standard weight as 100%.

*x p- 0.01, *p- 0.05; Significantly different from * 0% in relative velocity.
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