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Effective Accelerating Motion for Wheelchair Tennis
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Abstract
The purpose of this study is to verify the effective accelerating motion for wheelchair

tennis games by consecutive 3 pushes as a start dash. The subjects were three Japanese
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male top wheelchair tennis players with each wheelchair for tennis games. The time it
took to make an 11.88m dash was measured on an indoor tennis court (hard court). A
Video Tape Recording was made from the left side of the subjects. The velocity was
calculated for 3 consecutive pushes on the VTR.

The effective acceleration was considered based on the wheel velocity, the reach of 3
pushes, the peak velocity, the recovery time and the velocity waveform. As a result, it
was shown that it is important to take time for wheel pushes with the weight on the
first push for acceleration. Furthermore, it is important to shorten the time of the

recovery phase, to quicken the push phase after the second and third push.
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HNT 7T 2B, 85 ) Y Ey 7 PRSI TEBRESMAHMEShTO 3 TH Y, [E
FEAR—VOPTHMES ERLSNTOEHADO—>TH %, 77253313, B, K 7
T—FR, VasT7O4DZHMPNTNE, 77— 77 Z3MERELEEEENG TN BRLO
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=77 5 ZAPSNE, BHRORIEG TR BEEND 7 5 2124 hNTREWZ L, b—IhiZon
T, —oF=2EMLa—rE#EALT, 257 0 RETEHBRAETHIUNTRIZEA
EEDYMBIEN., TOLHIT, BEFELMUKYLT, V- IVHEICLD LRENIRL AR —
VEEZEAR=Y ELTHE TP TNE (HARY ALY F— 3 VRF¥E, 1996).
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2-2. 4%

$t% 1%, The International Tennis Federation (ITF) 288 L TWAHIWT T X HEFT
BFART ¥ 7D by TERIHE LI, BN, S0 F 0 7 BLUOSRMEET 725 v
Yaf AL 37y YA TORERRA R L (KD, BEISEPEAZNRLLH, 401
REEHTEEL, HLET7IRXTHY, HED My TEFLEO I BELVNVOHN S 3 EFOD
oy ¥ 2 AT - 7o, BRFITE, ERHENCHNEZHYL, REEZFFICH TUEEZT - 7.

R1. HREOHFEHELER

wpx  my o *E BEWTES Suxvy HyLaBdih 33;';;%;@
(&) (kg) (ke) (=R (B%) (s) (m)
A Bt 26 HEES 58 9.8 1 1 3.24 4.70
B Bt 38 PPN 68 12.8 8 2 3.25 3.88
c Bt 34 HHEHRME (THI) 65 11.2 16 3 3.48 3.41

2-2. #Hi&

WEGT SR E R B PMEGR E LTEBRMI LTS A Y FTa—b (=T 24 R 11—
Fa—1b) &Lk, 40 LI, FIFHEHMORIICRE LIOLEE 2 ¥ — (Speed-Trap
II Wireless Timing System, Gill Athletics t£) 2T, N=XF 4 v hoxy FETO
11.88mOER Y v ¥ a%iT-7c, I, TY7IVETAH AT (EX FH-25, CASIO #h)
AL, ZMim TmHEICE S 0.68m TRE L, HILERN»S 3 T v v 2 & TOBE (30fps)
g Ule, 013 2 IRoG E 7 A B AT & 2 7 4 (Frame-DIAS IV System, DKH #t) i<
T, HOTOHEAET Uy 4 XRA v b & Ui, JEEEX O Hilliak 45 U, Butterworth
o —/82 7 4 vy — % O ThEEW 8 GHz) THELE4T - 72 (Winter, 2005). %
BFEPHETEBICHO2HOT 2R LT, WMEE 21T 21T0, #HOFD Y A LORE D
GAELRM U 217 - 72,
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18m D v v 274 LT ABEFN324M, BEFENIWBY, CHEPENIBHTH-
(ED. AEFEL—FEL -7, BEFEL 001 HOENTH -7, FEHEHCBOTE, A
#F 4.70m, B#ETF 3.88m, CHEF 341m & A BFNLEOHEEE THEL TOZ,

Bl e3 7y vag ToOHEENKREENZThOE -7 HEN S, F U F IR0 A
BENINS3 Ty V202 TTE—7#EHN29Tm/s, 3.85m/s, 4.31m/s LD 2 EFITLh
N, BT BEE, CEFOIHTH -7 (K1, K2).
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H»0167THT, 837 v v a2 HICAZEFLRFU 0133 LM > Tz, C&EFIT 020, 0.167
B, 0.067 # &R 2 IR 78 - T/ (K3).

17y ¥ 2 QBRI ES 2 7y v 2 REHORHEIGE, CEFREI1 7y 2H632%, 27y
Va2 H66.7%, 37 v ¥ aHT69%EMICEHENREL B >TOBED, AETFIL79.2%, 66.7%,
61.5% EMIT/ha - Tz (K 4).

17y 2a2al&D7y vaREITONRT—%KH/ L1, 2). ZOEEFRELH T ERESE
JEUIBEI S TVENRT— %R LIcEl A, T 0F UV IPEOIRITE T — bR &
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4. BE

HWNVTFZXTOS v ¥ a BT, #1o0 2, 37 vy 2 TOM®EEHEENNERICEETH
5. 11.88m DY v ¥ 2y A Lin ABFEBBERIEOASL P72, 37 v ¥ 2 TOR R
0.82m bDENTTN S, BEFEFEHLOMEND -7 &EPRENED, KEEOHOT 7= AHiHE
OBMTIE, 37 v ¥ 2L TOWMBIBMENS v+ 7DXEEBIERNELELONS.
SUFVIOEN AETR, BREEE C—2sEENB, CEBFICHENEVI EABHONT
Hote (WD, &7, 179y Y2 HOT v v 2 RIOFIEHHI80%EHHTHE I s (K
4), Ty vaRmBELROTWAI ENGNE. B, CEFRLDE—I7HENHNT E0S
b, Ty vaRliELDZ LT 5 EBNENZEBNIC S A S Z EA&ER LK Chow & (2001
OWHEFMUMIMES -7, UL, 1 7y Va2 BiZ7T vy v aRlisB, CEFRLDEHEGNKE
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WA, 2, 37 v v aHENEL B -TWBIEDS, RENEBBZRT v ¥ 2 Rl OEE /N
SR BMENAAONS. CEFR3 Ty Y2 HITT69%ET v V2 RHIOEENREL LT
WA, A, BEFLENHEEON LIZESBN-> TR, 20, #EILhosEE FIF 5
B Ty Y2 HOZ v v 2 RHOEIGEBRE N ENDETH 508, dENH T 5IRTE
TE1 7y v HREREBEHEERTULERBNEEZ SN,

) AN —BETIR, AETFRATOKMTOIBBEEDLST, BETR CEFO2 7y a
HE CTORBX O BOIETSH -7z, E—7dEICBET 272010, 7y VaRliTihRE
SMBEATS T EMBEEL BN, VAN —RNTORBETEXEKEIDPELTEILEER
Mhbs, DFD, WY AN —KETERES Ty V2 RIICE 2 2 ENHEETH S (K3).

17y v B MEAE+HNTER] 20O FE 7 —TIE, AETF69TW/ ke, BETF
6.83W/kg & 0.14W/kg @7 &0 (K5), ThNE—27 ZE—=RFTO 0.44m/s DL L TH
NT05, 1637y vaZhZTho T T—Tid, ABEIREAAT—ZHLTH?
ZOMMIZE — 7 EEOBIN MK TH 7. A, BEFOPE AT =0Ty v 2 TEITERL
TVaH, CEFEI3I Ty val@N2 7y yaBE0 PR CHTHS, ZofioENELT
£ZoNBZEF, VAN —KRENEL B -TOBIE, Ty Y a RHOEENKEL LT
WA EMHTFOoND, ABRFEBRTNE—7 Z2E—F, BEHEESCEFELD > TH
5T ENG, MEINIHOTICHRINTNEMAZ 2854, A, BEFOLS1C) 73 —FH
RS, Ty v aRMoEEE1 7y Va2 BEODBI LT ZENEETH 3.

BRI TIIHO 2 E— NELERD, Z2Iho Ty ¥ ROy =28l Lk, &b
IEREI RSB KERIE 51 TP EHOT | V27 L 2ROELERD, ZORAE— FELERKD
ZRETHAH. AHREFIAROEMLE A KD 2 HELHEBOERIZONTORITOLEND
EEBLONB.
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EIELTOAHNT B LS B 512id, 1HEHO Ty ¥ 2RI THOTO NV R A
IR MA AR A LS L, MEA LF A EMEETH S, Fio, WEEDBLT DT
)33y =i QR E R L, hdgo 2 KUK 7 v ¥ 2 R ORERl O EE &2 1Rk 4 1T/
S UIMEHE Y SRORRITHOIICZMA 2  ENNRISMMEEIE L85 2 &M -
7.
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