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Masato Maeda: Effects of release parameters on flight distance in the javelic ball throw as an event leading to the
javelin throw. Japan J. Phys. Educ. Hlth. Sport Sci.

Abstract: The javelic ball throw using a JaveBall is a track and field event designed for elementary schoolchildren
and is regarded as an introduction to the javelic throw, an event for junior high school students, which in turn is an
introduction to the javelin throw, an event for high school students and beyond. This study examined the effect of
release parameters on flight distance in the javelic ball throw. Flight distances and release parameter values of 146
throws by 17 participants were measured. Initial velocity was the parameter with the strongest influence on flight
distance. Release angle, angle of attack, and horizontal angle of attack had some influence, but flight distance
did not differ markedly even when the values of these parameters were very low or very high. The ratio of the
actual flight distance to the theoretical flight distance decreased with increasing initial velocity, indicating that
achieving a greater actual distance becomes more difficult as the release velocity increases. Although the rotational
speed of the JaveBall around its longitudinal axis was a factor that reduced the actual flight distance relative to
the theoretical flight distance regardless of its magnitude, it was considered that the decrease in the actual flight
distance relative to the theoretical flight distance will decrease when an extremely small rotational speed is applied
without reducing the initial velocity. Although the javelic ball throw is intended as an introduction to the javelic
throw, which in turn leads to the javelin throw, this study showed that the characteristics of the JaveBall are not
necessarily similar to those of a javelin, for which the rotational speed increases relative to the increase in initial
velocity. Athletes and their coaches should be aware of this if they expect to transition from the javelic ball throw
to the javelin throw in the future.

Key words : initial velocity, initial release conditions, rotational speed, theoretical flight distance,
JaveBall with fin
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Fig.1. JaveBall

Table 1. Characteristics of JaveBall

Overall Weight Cente'r (if Posit'iog of Boi/}llaximum fin Mo(r)r;ent
length gravity grip Length . Length  Width inertia’™"
(cm) (©) (cm) (cm) (cm) (cm) (cm)  (cm) (kg-cm’)
JaveBall 32.1 137.2 10.2 16.1 16.1 8.7 16.0 4.8 6.83

¥: Distance from tip to the center of gravity
T1: Distance from tip to grip end
T1+: Around short axis at C.G

TH% (Fig.1 U Table 1).
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Fig.2. JaveBall release parameters
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Ty NAR—)L VY — AREDIM Z f & FREFEEO R

Table 2. Release parameters when JaveBall was thrown

Initial condition at release Mean S.D. Max. Min. r
Initial velocity Vy (m/s) 25.4 4.5 335 15.7 0.887 **
Release height hy  (m) 1.832 0.116 2.097 1.466 -0.111
Release angle 6, (deg.) 35.0 73 53.5 12.4 0.283 **
Attitude angle (deg.) 39.1 19.2 80.2 -4.7 -0.046
Angle of attack o, (deg.) 4.2 17.7 38.4 -30.6 -0.167 *
Horizontal plane

- Release angle 0, (deg.) 0.6 6.3 20.3 -14.8 -0.101

- Attitude angle ¢, (deg.) 15.9 19.2 73.9 -31.2 0.128

- Angle of attack o, (deg.) 15.3 17.3 68.2 -30.1 0.178 *
Rotational speed ®, (1ps) 13.2 5.0 21.4 1.6 0219 **
Throwing distance (m) 40.268 10.126 71.144 19.419 0.998 **
Theoretical flight distance R, (m) 64.640 22.695  116.130 25.646 0.903 **
Flight distance R, (m) 42.283 10.244 72.607 20.402

*: p<0.05, **: p<0.01



(o]
o

~
o O O
! ! !

o
!

Flight distance (m)
w 8 u

20 A
10 J y =2.039x-9.513
0 r=0.887 (p<0.01)

10 15 20 25 30 35 40
Initial velocity (m/s)

Fig.4a. Relation between initial velocity and flight distance

[o]
o

~
o
O
o]
I
T

0‘?6 o
o

Flight distance (m)
N W D U1 O
S & o

8 o

PO

0 o i
® g @c%oo% &
0 o+
10 +
0 r=-0.167 (p<0.05)
-45 -30 -15 0 15 30 45

Angle of attack (deg.)

Fig.4c. Relation between angle of attack and flight distance

[o]
o

~
o
!
O

Sfe)

N 095@% 8 °8&

o o
1 1
(@9]

OO O
000

Flight distance (m)
N W g (V2]

0 .
0 8¢
10 1 r=0.219 (p<0.01)
0 T T T T
0 5 10 15 20 25

Rotational speed (rps)

Fig.4e. Relation between rotational speed and flight distance

o o
! !

o
!

Flight distance (m)
N W B U1 O
o o

[uny
o
!

r=0.283 (p<0.01)

o

0 15 30 45 60
Release angle (deg.)

Fig.4b. Relation between release angle and flight distance

[o]
o

u o N
o O O

w
o

N
o

Flight distance (m)
S
S

=
o

r=0.178 (p<0.05)

o

10 60
Horizontal angle of attack (deg.)

A
S

Fig.4d. Relation between horizontal angle of attack and flight
distance

%7 Fig4c <, KFMmANDMZ A & TREREEDBIR
7 Figdd ICZNZIURT. Vv XKR—)bJ Y —
AR DLENF R ORI N D288 & TREFEED R
ICIEAERMHBEBEREED SNah - 7eh, iz
A K ORI OM Z 4 & REREEO R & Z 2
TURNE Z MBI AR S N7z GILZ f & R
r=-0.167, p<0.05; /K -TALM A ff & REERE @ =
0.178, p<0.05).

V) —=AREDY v XR—)VARE (R—)LE) 12
X9 B PRGOS i A, K A, KT,
ZN5 Ll Z A K UK 2 & AH B R
Table 3 1C/R9. JEihfld 31.3+14.6deg., /KT

Table 3. Bended angle when JaveBall was thrown and correlation coefficient with angle of attack

Mean S.D. Max. Min. r
Bended angle (deg.) 31.3 14.6 62.3 4.5 0.778 **
Horizontal pl
orizontat plane (deg.) 33.1 14.7 78.7 179 0804 **

- Bended angle

*: p<0.05, **: p<0.01
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Table 4. Release parameters for subjects N, S, and U when JaveBall was thrown

Subject N Subject S Subject U
(n=10) (n=9) (n=11) Difference
Mean + S.D. Mean + S.D. Mean + S.D.

A/T-ratio 0.84 + 0.03 0.56 + 0.04 0.58 + 0.05 S, USN

Initial velocity V, (m/s) 174 £ 0.7 29.5 £ 1.0 319 £ 1.2 N<S<U

Release angle 0, (deg.) 302 £ 45 35.1 +3.2 419 £+ 2.6 N<S<U

Angle of attack o, (deg.) 10.1 + 8.8 263 £ 7.5 -8.8 £ 8.0 U<N<S

Hoiznoglizaigi?;ck @, (deg) 68 =98 104 = 93 172 = 8.1 N<U

Rotational speed ®, (1ps) 143 £ 0.7 24 +£09 155+ 1.2 S<N<U

r/v-ratio 0.82 = 0.05 0.08 + 0.03 0.49 + 0.04 S<U<N

Flight distance R, (m) 24.86 + 2.24 48.20 £ 2.74 60.82 + 6.87 N<S<U
80 . A —Figde). ¥ v NIR—)LOYNEE D EWIE EIREE
2 Zg o . zzuzji.sN BED R ZOHERIE, PO RS (r:\ 0.797, p<0.01,
Esow§m Sle) @gg%,igu n=49 ; f I+ B, 2003) R ¥ XU w 72
g 10 | Sp, SRV 603 0 — (r=0.837, p<0.01, n=226; #iH - FHA,
2 30 4 goCo w&n%é 2008) DIFEEFABORERTHD, V¥ NR—)
220 1 IEBVTEYYRE—RY v 7 L AR RO
ol r=oamEooy YIRS HiSh T S 5 T L AVR
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r /v - ratio

Fig.7. Relation between r/v-ratio and flight distance

7% Fig. 71SR 9. liZ ORI IE r=-0.272(p<0.01)
DIEWE DD EED S N7z, r/v-ratio HIFRNT
S T/NEW Subj.S (0.08+£0.03) DX Er—X,
H % I Subj.N (0.82+£0.05) D KX 5 I r/v-ratio
MHWRZWE DZFRL &, 2 DHREIF 0.2

—0.7 DEIFICUNE > Tz,
v % =

1. IRy IR—=IVRIFICEIFSR ) —RIN
SA—=4

Ty NR— VSIS B B FEEE O 5
B, H1#EE (=0.887, p<0.01), 4 A4 (=
0.283, p<0.01), MZf (r=-0.167, p<0.05), /K
SEZ /G (r=0.178, p<0.05), MU HEIfEAE—
K (r=0.219, p<0.01) & TREEHEE OMICIEZZEN
ZNABEEMHENZRS 57z (Table2 T Figda

FREFHEE & ORICH BAMEENED ENTVE LD
OHEBMREIIIR L, WINOIHE & h 7% 0 JAHIFH
K-> THfiLTWeT Lk, X—RY¥ 7D
WT ORI (FiH - FHR, 2008) EHEEETH D,
TNSDOEEAMNZ ATl GIZ A & K-
ZARBBNHEEEE) IKE->THTE, YvAN
A=)V OEROMIEEZ KE KR &8 2 HEIKIC
375 SR WATREMEAVRB E NS,

Fiz, WAAHIIOWVTIE, °OERT KL - H
B, 2003) T ¥ w T 20— (FiH - FHL
2008) Tl&, FEAENEDWAATHHIzLD
Wi, HHVIE, BITHTHIMEDEZ—KRI v
TDIHN EE DT Wz (BTLIED, 2001 5 K
HIEA, 2002) & DHENRD D, AWZEDOT ¥
NV TRV TIEYECE S DEDM A AT
HY, FERELUTIE 42517 7deg. DT MIIE
DM Z TR > Tz (Table2 MU Figde). K
WO OREFEFIE TN D DI TFEDfE
CIFIFAEEORPITH D, VWINE/NAERSR
DV T FR=IVRT E LTHE I NE Gkl
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M, 2016 ; BEFZA, 2013) LEBETHZ T &
o, VRN T R=IURFEIT XY w TR
O—"TlF, HFRCBIZRTEY (v XR—
WERIZZ—RY ¥ 7)) SRS 2102 T5H
HCHRZDGENH 2 REMEMHEREI NS, DX
D, VyRXY w7 2a—7Tl%, £ DEHEE, BT
Y (Z—RT % 7)) I L TR FEiciiy
HZES T 5DICH LT, v\ w7 R—)%
FTiE, BTEY (DryXR—)L) T L TR
THZZT TR LR EICERIFHTEED
ot Liczd. Iy RN v I R—=)VRITFRY
¥ARY W I Z20—=FW0ITNERDRIFICEN S
HELTHRESNTWEY, EFRICE-TE, ¥V
FYARR=IDV YR —RI v T DX S 7% iR
DETEMENS KDL, TLAVT FR—ILD
KO BET ORTEY LFHES IO TH
BAREMEHER E NS,
ROBFRFEHICENT, BTEYOMWZ A0
AR Z fa P a T T LIRS OB ) 1%
Mz 3 hmERTEOmMENEZ>TVWIC &
ZEWKL, NZZ25mERTEYOmnE &)
—H LT e, BTEMTbAREREEZLET
THBLICENBEEINTVS (Maeda et al.,
1999). AFIZED Y v NV w7 R—)LFIFIC B
TE, V¥ NB—)L) Y — 2RO JH il K U7k
mEii A IZ VT NG 30deg. FRETH D, VU —
ARFTIE R —)VER & RO GE T dh b % &K
SBEENViEhETEC TV Ebh %
(Table3). T 5HIC, TN5OMEITNZ AN UK
P Z fAFNENRE DMBENENT &b, U
J—ABDY ¥ NAR—)VOZEEDKEZIFMZ A
MUK Z I KENTE D, JRillifg &k
P i K OB Z A ORI Z Vg
B OB 172 IMA 2T & Y v NR—)LDn &
EM—HLBENWT LK THELZAETHD &
BABDTENTES., LIh>T, HMAMADIK
[T IR P2 NS XA S o AV [ e A i A
TE Yy NR—)VOEBEOTRI#EZ KE KR &
FBHENICIIESHEWVE LEZRICE, VIU—X
KDY ¥ NR—) UMD 2 X 5 2 ZE AT
BETERTOERICEZHELEENTED,

Ty XY T R=)VRIFICB T, BRI
h#EIABHE D v XR—)LDHE LD
S TV T HEBROMRIHEZ K E K TS5 EK
KR ELREVEDEEZLNS.

[ A E— RIZDWTE, FEEOMERE: L OFF
BAREUIE S, A5 A B — ROV EWVIE &R
EREVDH BV NE N L5 Tl OERI 7%
BB IR E NS T idah otz Th
ETIC, 0K (Bartlett and Best, 1988; Maeda
et al., 1999; Terauds, 1985) ¥ ¥\ v 7 A1 —
(AiTE - FHRS, 2008 5 EERIEA, 2013) Tl&, Y
) — Z DRI T EYOERE D D IC[AiE 4 L
TV M - EENTED, PORITHR
OBV T, R TEYOEMEDLLICHS
FREORDMEZES T e LABRINTH S
LWV Z B (FH, 1993). AHZEOFERICBNTE,
[z A ¥ — K& 1.6—21.4 rps TILHIPHICH 72> T
WEENTHD, v\ w7 R—)LEFIcHBD
T, BilEbO OBz A —ROKRKETICE->
THREROMRIEHENE L HRT 5 2 20 E D
EEZBNS.

2. Vv NR—IVORIEREICRHET Z2ER

Fig.5 &0, Vv NKR—) VO F ORI
KEVZ EREORIEREL KREL&KBM, ThbH
DEGLERKRELE>THL T ENMS. KIIFED
V¥ NR— VDN TORERIE, X—KRI ¥ TD
Be AiH - FHR, 2008) & EERC, R0 FIFD
YU (ETEED, 1996) &IdEARD, EEROME
HETHEERTREEEE XL © &/ 0T <, D, TREGHEED
RKEWVEZEZNHDERRIZEZE L GEo>TWe £
Tz, VRIS 2 EEROTREEHE & FEG_L O
Bt L DEE (A/Tratio) X, BLOMHREGR =
-0.511, p<0.01) WEDHSNTHEDO (Figs), =&
ROMEm & LTI, FIREA EWE R RO
FRBEICON U CHRB ORI 25 2 2 e MWED
WL x> TNBT EHDND. KRIFEDIRIE
VX ANR—ITHO, Z—RI ¥ T LIFBIRDHE

BEOHNENRZS GiTH, 2017) ZESIHE
ERICH S T LI TERWVD, TNEORRNS

Uy NR—VOREEHHC ke E T B L #
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ZONZHEENENTZE, RIEFHL2ETEIE5
ESIEHOR B KOS 2T 2 AR EN
5.

Fig. 7 lREND K DT, r/v-ratio BRI TH
S 723 H ORI DONTHS &, HIEEIT Subj.
U D 31.9+1.2m/s ¥ Subj.S D 29.5+1.0m/s & D
EDTMICKREVE DD, A/Tratio X Subj.U M
0.58+0.03, Subj.S /' 0.56+0.04 THEZAZIFHL,
i DA ENE Subj.N DEEL (WHEFE @ 17.4£0.7
m/s, A/T-ratio : 0.84=0.03) &K © & FREHHE A (K sk
SHLZBEROEE LML ZII TV eEZLN
% (Table4 MU Fig.6). ZRfffFE CRIRDOMIHEE
HRSHBEBGRIZED ENHED S B, FRRMR
FREHCEA L TWRWIEHEIRIDZ A, JKFEmD R
ANTCEEEAE— R TH D, Subj.U & Subj.S D
MBI NS OB ZEZIT TV L HEREN
5.

HIZ A R GO Z I DT, 0
FREHICEI U TORITIZE (0D 1T © Bartlett
etal, 1996 ; ZiE A, 1994, ¥ XV w7 X
O— R - FHR, 2008) Ik D, fEDIEAIC
MhHLETERITEW DR Z KT EE5
TSI DN EENTED, Subj.UDMAZ A
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PIME (10.4+£93deg) KD ERRNE ozl
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HiH
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19 &, FEDEHENTVE T LI X DRfTH
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AREMN DB T L BRI L TWVD., Z—RI ¥ T
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ICEFAREDORE S OPWD 3 Kl -> T3
W, AT OZEHERHCBIfR I 2l E b O DE
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Z—3RY ¥ 7 113506 kgeem? ; B, 2017), P
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5. EHIC, Fig7liRENS K5I, Subj.UD
r/v-ratio (0.49+0.04) (X2 HTalFDH T EFH
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DakkilE, [\l A ¥ — RO/ NE <V Y —X
RED Y ¥ NAR— )UK FHEEEOIRETH > Tz &
H o0, PO & Bl o 0 OEKICHRY
% EEEOTREEEED P O 7 W BN DB & 1
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DY ITEEZE 4 U E R Subj.S DX 5 Ikt
FEE, B EOMREREEC 6 % HEROTREFEED
EIIEZ/NEL LR D EHERINED, 0D
RFRMEHICH@AT 2R TEYDOEME DL D DA
T2t - TeAEHEM e 77 (5, 1993) &id
Rix5b0DTEH5. VI —RAREDY v N R—)b
WA TH > 2355 OMIEEEANDOE BT X 51
FEHNCHET S 20BN D B0, T\ JR—
ARF 20D FICEN B EAREH & UTHERN
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5D THNE, TOXHEREITERZRIRT C
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