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Change of Revoluting Hardball

Hiroto KAKUTA!, Hayate MATSUI?, Muneyuki ISHIDA?

In pitching of baseball, revolution of ball induces circulating flow of the air, which makes its trajectory change
because of the floating force, called Magnus force. We reviewed the mechanism of this phenomenon, especially by
using the recent result(®) of numerical analysis. We have directly observed the change of trajectory from the video-
shooting record of a pitching by Hayate Matsui in the 2022 spring series of Tohto University Baseball League. The
estimated upward shifts of his fastballs are consitent with the ones measured by the ball tracking system, Rapsodo,
at the WHITE BASE-BALL ACADEMY in Tsukuba city. We consider how to improve Matsui’s pitching, especially,

the best way of taking a striking out, based on the latest result of fluid mechanics.
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WS RAFORRIE 2 R 72002 (12) ROBEE 0) Z2HVEE
D 4 ¥ — DERDOBIEMAFNEE v = 120 ~ 160 km/h D #ilH
TmRU7ze 36U CTHIIEZLRIE 7 em BBEL(L Lz, Z0
FEEERIE S e B X oD, AR LZLSI1IC2 v —
LR R RN X7 & U T,

FRED 4 V=L DAL — b EHEYSZHHRE 20—
LOFIBORIZRERFEDUNE > TWB, ZhiFEITBRAR~
IRELDIES M2 RIB T DFERTH S, BIS BRI O FHEEIZ
FoT 2V =54 v —L0ETLELELZT Y
O—)LTEEHLEZIHND,

B 6 OHF VI AEER D DT 1y b TH Y, (AL
B f = 600 ~ 2400 rpm AT 2 ¥ — A DFHEEL S 4
V— LDMHEEE DRV T WD, HEVHE LU 2 Z DN
749 MES EK Vo THEWHRIZIEL W EIEE AR,
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4 =5 () Ou=150 km/h OEEDOEEEFEH TR UK, 4 ¥ —LDE VY = — FOFEIE v = 120 ~ 160 km/h
XIS T B FRIOREE 2R T, WA IEAH 4 EEEER D DT 1 v b,

X6 D24) Y —LDTT 706, MHOEEKIZBEL T
TOWERVRATL %,

(ALK D EEHDF T v V]
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Mo 4V —LIETHURTEILNTES, ZHhIZED %
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Al R RV AR & V% FEEEEIE 10 e FEIEREZ 5,
2. Hy MR-V OZALEERTITIE 4 ¥ — LEERII T
DX &,

3. ATAR—, A—TREMEVLZEL TRV, HIiZ
4 ¥ — LR TRAFNIX B LRI ZE L TREL R D,
ZIT24) ¥— Lz e ik, ERE ms e Uz &
FREME TR AREWIZEVED T 1 VA, s R
TR—IVD 1[N0 2(4) FIEET 2225 5,

ZZETHHULRL oD, KBHFERFOARAL =N —
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> — L[EIREHELC, [EHREASRE LI E 9 SFTHEDH I A -
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DEEIZ, BHTELZEMMS -7z GO0W, Gk
OBE. BhREr R EEbh Tz, ZOBHKITHEL
T AE DR ERRO BB AELS b o TWd, 2 ¥ — Al
fRil & il LCR2 &, #OED T 1 Va3 60° fre
M 60° EARMDE TIRIZMIMZ VT WB Z 2 b nd,

ZNHMTHEFFNT o = 50 ~ 60° fHL &, LBk iR E
RTINS, FEEERO AN H IR IZH B Z 21245, BRAT
H LAIDFENEDOAEIL, B ZELZEFOLSIT8o
TWw3 W, 2% b AH—2 U TERL U 2 BE58 o 2
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TEALT B, MEIEIHE 0D W i BR C L ELTR IR AL O #1505
TEAED S > T 135 ~ 140° TLEL TS O00), [m)ifi
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ThHod, MTHRTEIICALHNF2MAL%5,0=7
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EHEU S, HEIZREBROERR—IVIZBR>TW0nEN 5,

FEFSIE 1 DTlde v, Z0BES. AR O 1Tk AR,
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DD ZELTHNITERTE 3 WD 5,
4) R ZEEY®T
A=V DN R 1 36.4 mm 72A3, #&\WH O
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WZOWTIHHERWE B 572, ThEREE-s7ohe v
52, MHAMBEHNERBRLZLS5TH S, 2022 44 A
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HEZHEFETRAH 00 1 00 1HEWIEEBIRD 2> TWB &S
B2 5, HIZIE 2018 EE O H T-F % ot 72 Bl g H
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