HEREFRAT RS R @R 2R -V RERE E8E W25 pp.33-46

(BF3E/ — })

INFEZEHEDFTEE o« Ny N2 A VT HRICA SN AEIE Y —

Ok o oRh o N ozEt
oo
EZE F

AT, N OBERTEIEOBIEIC L 0, ThifE <y — 2t « SR L 7o flH - 238U
TEWE NS — v, F9 Y RA Y IRETD/N Yy Ny ROTDD, /Ny b by TOGARRERE H

DITIEMZFE LD 182 A ¥ 7Hul, (K- ORVEIEE Ny ~ 24 v 7O, BEROMEE,
MBI DT LAY 0 EE), A =7 2Ty THFHKD/ N o Ml TOITE, Fick 577y MEED
AT LIS A 1T, TH o7 SO OBERMT L HMNL L TR 50T

78V, FEEICH I > TS AORIEZ R L T T ENEETH 5,

F—O— K UEEE-A YN, A WS, BIELED), M@, o-5v

1. [FC®HIC

TEROFTEIEICBE T 2HIFEIE, 2 A v ZHEREIR~ v F 2 E— FAIRE U BT S iR aq £ v (6,
7], BUEE TIREHEE SN TV 5 IPERO TS TR, HETFHHE L2 TR L TR U 22 EER(A B —
b, mlsEL, T — 2, #uES S8 T) 1T, FREE (150~250 ms) THREZERIT (£9 ms DFFAEZE,
BTN L m, SSAEISHK T m OFTERZERD 1L U2 o U7 S 7258 WA I SR 72
B Tdh b [9, 12], TOMEIA 1 = XL EEEL F2HITIE, kinematics & kinetics 721 T <, R
BEE-CEAS 115 & OMRAEIER S HIE ST OXR E LBT MR S0, T 6 Z2ERE L
7o« FHE T A v L, — T TE ST E 3 2 REROTA I b SO THh T % &
155 &, FEWENTICHANTHE 0 OREE & b5 T & &85, TDrw, FEROBERITHT 21T
BERLI DG, RO, 74 —ITED N RITRE VS 72, HRIL L SMTHHIY 2 U Hs i %
K15E0VWA5 (1, 3, 12, 13, 26, 30, 31, 32], K0 FEHITRITWRHAZE L 41T,
PlAIE, BEGEEa Y bo— L LT VWE y F v 7 < v v 2RO IR K AT A

ah3 [10, 17, 241,

1 ZHEEREARE R R — o [l Received 8 January, 2020
Correspondence to: Kenji Saitou Accepted 10 January, 2020

E-mail: saiken@ngu.ac.jp



C e N R S

VT L THENSDOMAETIE, /Xy bD~Ny FRE—= FZIED, 73y b O, /¥y b HEE,
A VXY MDYy s QYO R — Va5 7+ OIREE, BEPE DRz D LA, ko R
R, RROWHEMERSICEHL, RO &7« —FTROERD F 2AEICK 221 v ITEOE
&, Ny + DEDEDECBZA v VEECRF T B PRI SN TV S, TS I =KTH)
YERTEDSH O ONT WSS, 7+ —XF L=t [11, 17, 19], & v+ —s3y b+ 200 L 72 fif
birbnTwa [14, 15 161,

Fro, Ny OFEIC K BITEY A v/ OEVICER LR b A SN B (2, 5, 17, 18, 23,
25, 31, 33l TNODWIETE, FHTERIOY + — I VT » FICHEOKRE /Ny FEHWB &,
ZOH%D~y FRAE=FMERNTZ L0 (2, 23], 70 v 7DD OEMEE— 2~ bhid SFRELD
FRELIBE, RA VT RE— KRNy L OEE, BAROEX TSNS EAIALMICSN
TWw53 [17, 31l

D&, FEAfTEENSBR S MIIRAIRSER S v BT, Hiliv ~ovngis 2%FH
TOEED O, FREMEICHANTHA TSV EWbNS [3], Dowling & Fleisig [3] &, /N
o7 o EFE TOMRA I L~V OREFEHRICL T, fTEEE =00thNc ot L T0 b, ©OfE
B, L kRAN (GIEOLAHN) OHEAEE P Ny b OUERE « s IcEn 2 072 L

TW3, TOXIBARIHELNRE LIRE, & IWEFEcBL TR TiEE, Pk
DO RTV, HEVIFHELL TV AE X Offs & xRk E, BT 20 —F v S ObTER
BERERHO VWA 5, AT, NFEORIEENED L S BFTEE « 24 v 7EifEE LT
WA, BlOBEIC LD, 2 DA W ShDovy — v & LT ST A 2 E 2B E L,

2. A&

21 ®mEXZR

INHEEREDIREHDFEFTE, 525 VWEHERORIRD, 74—, b RITEZHENRE L,
A D239 Th - 72,

AFEDFERIER L T, AR PR E A GERE2OHRE G GrofH52018-27),

2.2 ITEMERE, 9
A ZE—= KA *5 (CASIO, Exilim EX-F1& % )& SONY, RX10IID) éﬁ% W, FIEOMG
Z1cEEDIEMD) &5 WERTS GFMD, %A GHFMD » ol Ui, o LBl 8igsd
:ibﬂﬁﬁ@%@%%ﬁ'ﬂﬁt,ﬁi%ﬁ@®%h&f%@ﬁU%@mEﬁbembko
HFEREIIAT, REEITn > Thd Sl Tin s,

2.3 {TEfED/RmES T
—fRANTFTEERX IR & D1, A 725y 28, o v 24 v 78, vxovzxA v, T4
o — 2 V=T o (X)), 74 7 Ny 2HE S v 24 v THOBERN by Ted T2 A V7,



INPEEEDFTER « Ny b 24 VS BRHTA SN BEE NS — v

LW ZA v I E T ¢ B — 2V —DIERSA oy MITkY T B, DIN TR NS DRI T %
Huwa,

by e FT ALY A w37 b

y |

T2 s g A LV A A i 7o 17— A —

A AR AKR

Ny b 24 VT DFESY

3. WMEBIUEBE

31 FI9UVRAVITRBETD/Ny Ay ROTFHY

X2, 5924 YTRETD, Ny b~y FRRDOFITH S CRETTRLIZT <)o FILE -
FIE & 2 VI INEIRIEFAETE, Ny bD ) » 7DD OEME— 2 v F BEARES] (R
s e FEROBTD OENCREL, ¥R Y REICBWTCENCE S E—2A v MIhid 5T
EMTERBND, Ny b~y RBRELL IS B2 24 v IBIRICE S 2 &0, 2O~y KR
MY DIcD, /Ny N OFTEEGWITRHEL 8253 X0 BERWEZEEL R v 7 ERD, K-
DO FZEEE (ZERY) $25TEMELD, Ny NFBOBALNEVIEATS, EERL ~uhibss
DNy 7 2 Y OEEEEHDEENT 5 &, 75 FEAVDITWEERD NE4E £ v b3 AL 735 S8
HanTsy (4], TROIEHEED BV TEMITE VWA 5,

F7, 8y by RSB DICH LT, 77 » 78BSy, £ ITK b any NGITETHONRAET),
SlEfE (GITHThURAR) BEL 18D, A vo8s MTEF TNy b~y FERDES[E EF5 X9
AL v E By A %0 NP, VAR NY—YDRLEDRH B0, by Ty’ (GITHDE
GHF), MLl (LT o8s E%)ﬂkum<ﬁm FERELT, A v/57 MR CliliAsSH.
WKW ETT2E5WENEENE, COEXD/Ny FOFIZXIE, /Ny b by 7ET ) w7y FBKZHIT
ETFL, B TH B EHEfT -1 & DR A v 7 &1 BT0, A4 VT RE—FRERDIZ W
T, BERO EBEITETS (240 EF2) TEICEBTF=2D Ly FRE YD XS BFTERIC
wHIELD B,

CDEHBEZZRE 2D, WIESELEE— 2 v bD/Ny b ARG 5 2 ENEEL DL,
ENTHEREENCAADI VAR, Ny M 2ELCHED [30), Bkt —x v hE2/h&slF5TE
M~y KB 2 HEE S, MRIMEAZE L7 T EA SIS ] EWHmngy v 24 v 7igd
i, ~y KRB EFC T EICk DEERIT Ny b ERMTEIEDH 20, 24 v 7S L, FTEK
FEEEEA BRI E 3 &V D, FTROAED S IANDPTVENVZ B,



)
»
.

i

K2 59 YRA YT LNVZA YIRHET, Ny b D7)y TEDOIEEE— 2 v FOEBEICKY
~y RFRD MBS Shicx A v 7

3.2 Ny b by TOSEMEEHEHOYICEAER#E KSR RM v TEHE

A b4 =, BT LIS, ISR S B EAINT, 7eFTE5718 o B iriE 4
B128, Ny bRA VT HEDYA FICH - AR T &K b, £ LT, £DRA B
BNy NEREEROBER N7 bV GREENZ R V) 1, A w8y MIIICBWTHEFARNCH T &

K185, EoiT, ETHNZ YRS, TNICERRT 3 —82h%ExyE L, HEXY VRS
sz &, GHIEDRA v WA Vo3 MDHTE, RS BEOyEKSD, NSDOBED xS
fIEDLG, EOxKs) TRINBI LT 5,

L LD S, RBMIE AL v 708G, xilonn (GITEOEE) BARICKE L, yloa Bk
HINNE L1553 (28], 2F D, Ny b (HBWERT) v 7)) 2SEKERHETFARANG S5, Ny
P ESEDS EHASHER E D D ICIEMN & 755 £ 5 B E &b Th 5, KI31E, TDXSBRA v
PlARL TS, Y v 24 VI RIETNy KFBDDE I AL v TR E > TRV H DD, [d]
BRI HTAEIEN T, 38 24 v 7 L& 5 & LA, SENEIN S 2 54 2 — v ANy
PEES TSI ENTET, Ny MRS SREMERE D 0 ICIEFHRICHERER K5 m A v s
B-oTLED. OGS, HRTLVEIkT—2 ([ va—2) TRHNE, Ny bORA —F 2Ky
FTEy T BT ENELLLE, Sifh SmWEBKka — 208G, ®iBD3.6[FRIC, x4 —F 2
Hy NEOETHEST 20, ZERD$T BT EITE 5,

TSR L, M4DGITE R, HEHISEGHOR 54 7V — v 4 FICRA v 7T 5 ENT

&, xBODEHNTNS L, yEADPIEARICKEWS 1 7OFTHS (a, b, o



INZEE DITEE « Ny N 2 A v UTRICA SN BEE XY —

i i ';; T IS
) R 4

AL \
V2 » &

‘b
‘-.
.

L)
rF

|
‘-

B3 /Ny b by ZPRBERBEIIE DO ICIEHEZR KR A v IH

(a) (b) (C)

K4 Ny b by TDBRESA 27—V HAICHEL TIEIESNTWS 24 v 7



BT REFEBEA T

3.3 % - EROROEREE/NNY F RS T DEN

BEREREIS, Ny D7)y FEDDIEMEE— 4 v MBBARENOEIKZVWE, DF D, Ny b
0|29 FEGER HEOBIMAR L TWAE E, §F9 v 2L v Ihb L~z A v/ RET, Sk
DOEAETIE D D OEEEAFITLTETL E W [29], KI5ITRT L1, 7Ny b~y KESHESICHK -
to (RHITRLI =), BAEEE Ny b 24 v Z T ClOSES OMBAL I U 5, THERHESS D
BTV &, BARDOHHEE D FAS - 7o T FOSERE H 0 OlliziaE v, R\ Tz Ol
FEAS s = 7o BT, 28y b OSRERTE D D OlEsIEE 0 dd 5, S0 IDEEP I A I v T
DOXVEXDNEFHNHLEETH 508 [8, 22], TN ONWARBITEEEL S > TW5,

:_. i - S

_

(REN,

Kb &I vRA VT e LWL VI RBEITEESLITLCREZLTLE YL, Ak, 4 97 bt
WEBA A LD ISP SNy B AICERSNIcEE O A v )

.
—_—



INFEEIE DFTEE « Ny b R A Y TTHRCH SN BEE S — v

3.4 [EERDFEELR

Ny b R THEEOIERORELY, GFTETH UL D 5 A K E TR S AT s ih A n]
il & LB R & 782, C olalimER)E, MEOESBLITT 5 & THEREN DD, P,
i (LR, B) 325y b OEHmESNET LT, IEREED & 2 ESEMAEE T 5 A8, /X7 4 —
< VAR EICARARTH B [8, 221, BikE /Ny hORIETZA v 7tk 2 @SR OZLE % A
Tb, SEofpEdE (o) MER LSS, —H TNy b OMESEHS FFT 3 2 &0
TEFHGE DS THE 12508, K6 D] CREITRLIca=) TR, BEEBORES NI ->THD,
FEER N VDSIEEWEE L TV B, OB, 3.3 THRAENELBENH 5, b L, /Ny
b SN - 7o % F OIREETIRR « JEEMOHEL & > TWA 7, 4 »/¥7 MIEIC /Ny b &S|
g evicid, BhaekomEREsEES VAT, EREhEIcElizsE5 2 E TNy b
DAA v 7 HHOMEEEEZFHRE R 22580241 Y IEEE 1> TV B,




K

&
=
b

FbES

4
=

3.5 THRBIEIDEBU LAY EE)

M71E, LNVRA VYIRS 7 + 8 — 2 b—[GHiiced T, i, & < ICEBIET O 2 s
HENC K SO LS DEWERA SN BHITH 5, FERDFTEZ A v ' EMEE VWAL TNVT 2L VT
ZBWT, A 237 MEIIT, BABEREREA RN Y v 72 &Lk, 52 R Yy Z
LWy FRE— FEENS & 2 EFHOFMENERS N TV S [20, 21] /Y5 2 ) v 7 fdE%E
HELSELHEOETE LTE, A (GHEDES) O5lEPRKy A FOZ#Eiss & Lo s
DBEFLNTED [20], /Ny bRA VI THERRIC, 4 V¥ PETOLRLVZA VI RHETRAT v
7 LW (GITEOEE) OB« MET 288 cdb 5, L Lns, Codsdhy, Fidd.3
D& i, xHh EERAENICESST B HED ~D 7 ) » 7O EH R L EHM0PT L, RA — T
ZHy N K DIEIRTOITENE 155, ZHIUTNA, A OBRERISHLTY A 3 v 7Ny MEEE
ZAGEIG S BB VWEVIFEVE VS HITBWT, BYIERA v 7 ERVnED,

K7 A vocr bHiET, TIKBEIHE LR SEBMO L s 214 v 7]



INZEE DITEE « Ny N 2 A v UTRICA SN BEE XY —

3.6 F—TVRFyTHEED/Ny bEHTOITE

K8, 747Ny 2o sy v 24 v A LNE R Ty THOA —F v 257 5 7O TH
bo INFHIRIC G X KFRD SN ATIET, BRI 280D SEEER KT 5 (FIRZEEERD 5
EST2) BEELTOA =T V27 v 7, 50, FTRIFOROEMETHRERICIER LY, &
WO RGO E, ER@AITETOENIL T M, ETETHNERE T A FARNCHEL 5] -5R0 720
EVHSEHOBMEITIVEIDPRTVRT v TEEE VWA S, TNERBEPEIKP SHS P -TV S
e, BEXES /Ny DR — b 2Ky P KOG TITES 2 2 e CRAITRLIZa <), #
BELTEROVITERITIEE 5100,

(a) ¥




BT RFERAT

3.7 FIL& BNy MEEOEHENET LISESEENRT A EITE

M9k, —ROEITTTVBEIICAZBY, FEGOHE, JFHED 51 3 v /0 hgnifat
9, o ERICE BNy b RA v ZICE NS EZRHTETE ST, BIcWVw ) [FHT5 | REEOFTEIE
Ths, X (@, b) T, &Y v2A v IRiE» SNy MEESHEEEROZ < Zbh (RHIT
RUtca=Pg), MEHOEE ) RS ODEGEEN T 25 F b O A 5. K (0 3, 7Y
v ZA I RIETE FREOEHOITIZ D DBZA DD, LRVIA VI RifdH 720 6 FEGOE
e DEPIC L B bDTIREL, Ny FERIFICRD T OICGDE T, 27 v THEE SR 13
DO, K« BEEABBLTOWS (RAITRLZ 2 <D,

X9 FROBEZEE L LIoEEEES AT, ERONEZSBELET 5214 v I



INZEAE DFTEE « oy b R4 v TS H SN DEE S — v

3.8 RIFLGITEENMEDH]
_l:ga:,}»] ~ 3.7 THR@ J:Lj‘f:@@ji)lé\ B*L‘d’, g@< , EE@LC*T%?% sV ,ﬁfktiﬁfﬂ’]ﬁﬂ& WA
BNy N ALV 7&”% 101T/R 9

/

SRR

10 HEHIETE WA 224 ¥ 2

39 X&o

HHICE B> THIINFET 5 Licky, BOEEy sy —vdEEsns lLdTHETES
s, —hT, FEY, RO T 0% SEEOIMTER S FIREE b IVE T E LV, SHAFE D
12Ny N DIEMEE— 4 ¥ P SRETNR, 7 v 24 Y THALIEE, N0 b~y SR D 047D,
FEIC 7 ) » 7 v Ml Z OB TR D EIFon s 2 &icis s, 1 vovy bR, MERINICHIC 5
JRARY =Ty 7Y (HEOLEEF) Z2E B 5%280 0y, —H Mooy
Py RZ2FS RFET S E L0, ZOEB)E/ Ny MR TH B LIHETT > 7o & O MR < o
COXHIEENE, R VT RAE = FBREAD IS WEMLD TEL, EEREIEEICH S A2 L0 o8
THAHTH B,

—F, WWRA VT (HRES) 2T BIETRA VI NET v 7T 5E0S b L—=v 7k
HoHH (br—=v7OREWN), P LVEWEEBEET LIS, Ny FOEEE— 2 v bk
Th 5B &V - AR, FTclR B3O E VS LENAREZRE LT E 5L, N#E
UREEEFIcoF T LE0uhRBEn, InNsiE, FLr—=v 7 ofFtoEE» o5 SN A1
BIEDOEHI, & 2 WIdEHEOIER] [27] Db L b~ F 2 TH O, HOEEEAH LR,
BUISENEE BT O S B 700ITlE, IMEb 2T VLS « lfilo, Ny MEEICHESE
AV, PIZSEWEREE FIF 724 v 7EZIRD AN S C LR ENEETH L LELZ NS,

Tt MABWE S — L TRRC 22L& b, HARBIELAED CEOANZVWEEZZL
N5, LIci-T, BitHEEIcd 7 - TIE A OREDIERICR 59, HAEOBLE (i) bEHkL
BRSBTS CEDNEETH 5,



C e N R S

i

AR, 2017FEAEREFEAEIITEIK (W © 201745~ 20184F) &2 TiT - 72Ht

FO—HETH 5o
SEEL

(1] PyTom, /NBEAth, JIR e (2014) TRE QRS 2 BBk T « —fTREEIC BT 2 a4 Lo F 257 4+ 7 2
I3t AEFAITE, 59 : 431-452.

[2] DeRenne, C., Ho, K. W,, Hetzler, R. K., and Chai, D. X. (1992) Effects of warm up with various weighted
implements on baseball bat swing velocity, J. Appl. Sport. Sci. Res., 6(4): 214-218.

[3] Dowling, B., and Fleisig, G. S. (2016) Kinematic comparison of baseball batting off of a tee among various
competition levels, Sports Biomech., 15(3): 255-269.

(4]  HEOIER, SRR, KT, hHERE, HoR—Z (2010) EERO R — V[EEmREE A TRIERERE 1< K39 78,
VURVOL I ARV e T YR e ba—=Y ¥4 F 37 220108HERCE, 56-60.

(5] HlCTER, AT, EAEN, BR—Z (2013) HERHTERNCITSIME LNy F TORIRD H/Yy bl
FE LIRS IT SR8, RUAHEDITE, 40 1722,

(6] VUt — « &= MR (1978) UFEROITROWITE, HAKHESRETHE29 1 327,

(7] PEHE— (1979) 7Nv b 24 ¥ 7 O5H, KBEOFE, 29(8) © 543-545.

[8] “FEF#— (1984) /v MTX BFTOENE, J.]. Sports Sci., 3(3) : 199-208.

(9]  JRBHTH, thinZE (2017) BFERD Ny 5 4 v 7T B 1 2 5 4 3 v U, HAMREOER s, 24(3) ¢
124-131,

[10] @HEFTHh, DI, BH—E W NS 2017) K¥EHRICBF 5L F2 5 —fTHEIELFa2 54T
HEDA vy hoNT k=5 — TP BRPITIE—~ ¥ VTRICE F 23RS & OB o — 2 O il
b—, I—F VI, 30(2) 1 167-178.

[11] BXZ, NEmEal (1996) MR T 1> © & 7o $215 5 FRERERER IS 2 BFER DS TSR EO RV, (KEFH,
40 : 381-398.

[12] Katsumata, H., Himi, K., Ino, T., Ogawa, K., and Matsumoto, T. (2017) Coordination of hitting movement
revealed in baseball tee-batting, J. Sports Sci., 35(24): 24682480,

[(13] JIAF =, BHE—E, TLE, REEE, /NBEEE (2012) BFERO b 24TRICE T 2 RIRMELOEWLH R £~
TEWEIC MR I E—E « B LUy P OEEEAEEICEH L T—, FURAKFHRERTRCE, 35 59-66.

[14] /BB (2007) & =Ny M X BBIRITRRBED S A A4 2 J1 =27 ZAMTE, FRRARERESRCE,
30 : 131-136.

(15] /IBBEE, BI7TEGE, JIFE, PLEE (2009) BERTRIHIEICE T 2548 FOF 27 1 7 2055 (]
FEDRF R T 4 7 AERICRIZTHE), YV AEYI LI ZRR—Y e TYFeba—I Ve FMFIIR
2009 s A, 182-187.

(16] /NbREt, RAEHSE (2015) BEE kv 7 DA B L /2B BRI TR B EO S 1Al v v RV 4
2=y e TYR e ba—vY e FAF 37 220158, A-24.

[17] Laughlin, W. A,, Fleisig, G. S., Aune, K. T., and Diffendaffer, A. Z. (2016) The effects of baseball bat mass

properties on swing mechanics, ground reaction forces, and swing timing, Sports Biomech., 15(1) : 36—



(18]
[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

(271

[28]

[29]

[30]

[31]

[32]

[33]

INTEEEOFTEE « Ny b XA Y IRICA SN AEIE Y — v

47,

AT (2003) ¥FER N b OFFE 2 A » ZJICRIT BT, 2R — VP, 13(1) 1 45510
FEHEA (1990 WERBB OB O A FTEROITRICE T 5 2 7 » TEWFICET 2 —E%E, AETIIMCE,
34(1) : 29-40.

Miura, K. (2001) Parametric acceleration — the effect of inward pull of the golf club at impact stage,
Sports Eng., 4: 75-86.

ZIHASE (2006) TIVT « A Y ZIZBT B8T X B Yy 7B~y FEEERTIIFORE—, HARK
M2 [No 06-35] A4 — T2 v # 'y ARG © 160-163.

EHPEA (2006) FTENEE (K « IR O EEE~BIRD Ny 7 4 ¥ 7 DEE~, (KEOHY, 56(3) 1181
-186.

Montoya, B. S., Brown, L. E., Coburn, J. W,, and Zinder, S. M. (2009) Effect of warm-up with different
weighted bats on normal baseball bat velocity, J. Strength Cond. Res., 23(5): 1566-1569.

AR NEERE, RNFIEL (2018) /N b A A ¥ ZHED O B I AT AN OFTEROFT H 43 S HilT, AEFEHITE,
63 : 237-250.

RAERE, #UKARL AIHES (2017) BES Y b OEOAIEFTEPO Ny b OB XSRS, (K-
2R =V I, 261 37-45.

REFEE, BER, fR—Z 2018) FIRD &7« —/Nw T 4 Y 7B 575y b 24 v 7 OHBWED I,
2R =V B, 151 17-29.

PG (2016) [ b v —= 7 QIR 1CBET 52—, ZlREVBEAERE B R 2 R —
YRR, 5(D) ¢ 1-14.

PR, CHEERET, JE B— (2018) HIFROBLRTAI/N Y b 2 A v S HBEOREE, 2R
R - BRREE - 2R =V REER, 7(D 1 17-30.

TG, (AHEERET, JhR— (2019) A DNy FEAVKZA VIO Ny OB, YR YY AL
AR—Y T ba—<YsAF 37 220190 CE, B-28.

ESH—E, HMLE, NI (2008) BEkD/Nw 7 4 v 7B 575y F DI D (EOHES 2 A ¥ 7ich
A B8, QIEEREARBAII, 1 71-74.

Southard, D., and Groomer, L. (2003) Warm-up with Baseball Bats of Varying Moments of Inertia: Effect
on Bat Velocity and Swing Pattern, Res. Quart. Exer. Sport., 74(3): 270-276.

Tabuchi, N., Matsuo, T., and Hashizume, K. (2007) Bat speed, trajectory, and timing for collegiate
baseball batters hitting a stationary ball, Sports Biomech., 6(1): 17-30,

KR, ATFALEE (2017) BHER Ny P ORIDFTRICKIZITHE, vV RYIL I ZR=Y T H e ba—
<V FAF 30 R 2017 R, C-17.



C e N R S

¥

(Research Note)
Movement pattern seen in batting or bat-swing motion of

elementary and junior high school students

Kenji Saitou', Takanori Okimura'

Jun-ichi Sakai'

Abstract

The purpose of this study was to classify the pattern of movement of baseball batting for
elementary school and junior high school students. The patterns of their movement that were
extracted by observing the videos recorded during games or practices were the following; the
movement in which the top of the bat getting down more than necessary during the down swing
phase, the swing trajectory that the bat top draws a perfect circle around the vertical axis of the body,
the movement that the rotation of the torso and hip earlier more than necessary and the bat leave
behind during level swing phase, the movement that rotation of the hip reversely before and after
the ball impact, the movement that extend the joints of lower limbs, especially knee joints, before
and after ball impact, the movements that hit the ball at the bat tip due to open step by front leg, and
the movement that swing with insufficient kinetic chain and with prioritizing bat operation. Since
these movements do not always occur independently, it is important to understand the relationships

between those movements in coaching.

Key words: moment of inertia, trajectory of swing, joint movement, kinetic chain, coaching
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