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Effects of turbo-jav release conditions on throwing distance in javelic throw
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Masato Maeda *
Yumiko Tanmatsu *

Abstract

The turbo-jav is used in the javelic throw as an introduction to the javelin throw or as a technical tool with which to
practice the javelin throw. The present study investigated the effects of turbo-jav release conditions on throwing
distance in the javelic throw. The javelic throws of 43 junior high school and 6 university students were measured. Each
turbo-jav throw by a university student was videotaped using two high-speed video cameras, while each throw by a
junior high school student was videotaped using two standard-speed video cameras. Each condition of release of the
turbo-jav was measured using the 3-dimensional DLT method. Each turbo-jav thrown by a university student was
videotaped during flight using four video cameras. Subsequently, each turbo-jav flight was measured using the 2-
dimensional DLT method.

The results revealed a significant positive correlation between initial velocity and throwing distance in the javelic
throw [0 r=0.837, p<0.010 . Throwing distance for the turbo-jav was found to be long even when the angle of attack is
greater than 20 degrees. When the turbo-jav is thrown, the actual throwing distance is smaller than the theoretical
throwing distance without air. In other words, the flight characteristics indicate that the flight of the turbo-jav in the
javelic throw differs from that of a thrown javelin.

Key words[ javelic throw, release condition, throwing distance, angle of attack, turbo-jav
goobboooboboooobbooobobbooobbooooo

139

*Graduate School of Human Development and Environment, Kobe University



140 ooooO0o0o0oboo0O 2100020000 20030

IDooOoOo

goooobooobooboobooobobooboo
gbooboobooboboobobobobooboon
oboobooobobobooboboboboon
gbooooooogobo7mb O0DOD300gh O
gbooboooboobobooboboboboon
obooooobooboobobooobooo
gooboobobboooooooobobbboooooo
ogboobooobobobooboboboobooon
gboobooboboboobobobooboon
obooooobooboobobobooboon
oboooooboobooboboboobooo
gbooboooboobobooboboboobooon
oboooooboobooboboboobooon
goboboboooooobooobooooon
oo

goooobooobooboobobobooboo
obooooOozooloooOooOozoo20OOOOO
obooooobooboooboboboobooo
gbooboooboboboobobbooboon
obooboooboobooboboboobooon
gboobooobobobobobobobooboon
oboobooobobobooboboboobooon
goooboboboboobooooo

goooboooboobooboobooboo
obooooobooboooboboboobooon
gboobooboobobooboboboobooon
obooooboobo

I00Oo0O0

10000000 Od
goooooool1ooobooboooooo
gbooboobooboboobooboob
ooobobooooo4900000ooobob
gbh3obooboboooboobbooobooboon
gobooboobooboobooboobooD
uboobooboobooboboooboon
gl1oo0bo0ooooobobb400000D0b
Ob20008 00000300000 300
oooOoOoo1o0300000D 1000000
gbooboobooboobooobooboob
gbooboboboobooboobooboob
ooobooooooezibbbOOO 78000
Hooooooooooboooo

200000
O1oooooooooooooooo

oooobooobooboboooboobooo
ubooboboboobooboobooboob
000 2000000000000FASTCAM-
rabbit-20 000000 240fps0D0 0000000
gbooboobooboboobooboob
000000 4000000000XC-0090 2
00 DXC-200A 0 20 0SONY O 60fpsd 000
gbooboobooooboobooboob
uboboobooobo

gboobooobobobobooboobon
gbooboobooboobooobooboob
ooog

Tablel O0O000O00O0O0O0O0O0O0OO

5 K *® & F RUBTER MR
(cm) (kg) (yrs) (yrs) HEH
g g (n=43) | 166.4 =6.0 54.1+92 14.0=%0.0 0 86
. RERE (n=3) 1783 £23 683+32 223+21 47+£32 62
F .
—MREE  @0=3) 1733 +21 66.0+£20 21.7+06 0 78

¥ HFERBER3FETH LD, FIIEIT W



gooboO0oO0o0ooooOoO0o0o0o0oooOoO0oO00oO0ooOoOo0oOoOoOoooooOon 141

02000000000000
gbooboobooobooobobobooboon
gbooboooboboooobobooboobooon
O00z2000000000DXC-200A0SONY O
60fpsD 00 000DODOOO0DOOODOOOODOOO
gooobooobooboobooboooDo

3oooaon
goooooobooooboobobooo3n
0000000000000 Frame-DIASO O
ooobooooobbooooboboboooob
oboobOOo0ObOo0OO0oOobDOoOobOoooboooo
00000oOooDOOoooooo3000o00o0n
oooobOo3b03b000o0booonbooon
00000000000 0O00O0DbOO00 10HzO
ooboobooboboboobobooboobooo
O00x0O000000000DOO0moooDOO
OyOOODDODOOOOOOOmMOOOOOd z0O
oo0oobOOobooobooboooo
0000000000 00ooooooooon
oooooboooxbOoOoO 020emdydnon
0043cm0z0O0000 020emO00000O0OCODO
obooboobobobooboboobooobooo
OO0 x0000O0 0.3lecmOyO00O0O0O 0.53cm0 z
0000 042ecm 00000
oo0oobOo0obOoOobOOoboooboooboo
0000000 0oo0ooDoOoOoooooooon
oboobuoobobobooboboobuooboooo
O0Do00DOO0o0ObOo0O0O0oDOoOooOoOooDoooo
ooooo
oo0oobOo0obOooObOoboooboooboo
0000000000000 00ooOooDooon
ooobooooobobooooboobobooooo
o0o00DOO0oD0bOo0O00bDOooooooooo
obooboobobobooboboobooobooo
000 1la00 1bOOOOODODOO
0000DDO000000ooDoDOoooooon
O lad0O00ODODOOOOOOOOODODODD
0000000 DbOO0o000D0ooooooDooo
0 019860 O Bartlett etal.0 19960 0 000 0 O
00 1la00000xzOOOOODOOOODODO

MREANY L

O1la OOODOODDOOO

MREANY b

O1b O0O00O0OOOODOO

goooooooooboboooo 1woooOo
Ux-yOOOOOODOOOOOooooobooDOODO
gobooboobooobooboobobbooon
goooobog
gobooboooboooboobooboobo
gobooobooboooboobooboboo® b
oooo0O" ooooObOooooobOoOr99zm
goooooobobooo

2
. . 2
R=20 O o+ [sin‘a + gzh
8 Yo

R BEERAMEE, v, o OIHE, o G4,
g EIIEE, b PSE
00000000000000D0000000

0000000000000 00000000
00200000000000000 Frame-DIAS
00000000000000D000D00000
0000000000000000000000
0003000000000000000000
0000000000000000000000
0000000000 200000000000
000000D0000000000000




142 ooooO0o0o0oboo0O 2100020000 20030

Iooooo

gbooooobooboboooooobob
goooooobooooobogob2000bDOo0
oboobooobooboobobobobooon
obooooobobobooboboboobooo
o0oooooooogoimbosmbonoooono
obooooobooboooboboboobooon
gboobobobooboobooboboo
gooobooobooboobooobobooboo
oooooboobooo3sboomoooooon
r=0.8370p<0.01000000000O000O0OO
goooboooboobobobobobooboo
oboboooooooo4000000D0O0ODO
300 450000000000000050m0O0O
gbooogoboooooboobpoboogooo
goboo400 4500000000000O0
oo 4smioponooobooonog
goooboobbbooogsadooooon
gooboogoo-sgs000ooobooooon
gboobooboboboobobooboon
gooobbooooobobboooooobozon 30

60

50

N
S

Throwing distance (m)

Throwing distance (m)
N w P wu (23
o o o o o

o

o

ORBRE

Rt %‘9
o S

y=3.612x-37.973

r=0.837

Initial velocity (m/s)

03 0ooooooooo

25

O L

OXHE o 090
oBBE o 0%‘; o
o o]
o ° 8 &

Throwing angle (deg.)

04 00O0O0O0OOOODO

50

02 00000000000

gooooooobooboooobobo4omb OO
boobobbobobooboobooboobob
goobobooooooobobososonoonon
goooobooboobobooboooonbog-5
g3oooobooboobooo
Os5b00000000O0O00O0O0O0ODOOODO
uboobobobobobooboobooboob
gboboobooboboboboobooboob
obooooboooan
gboobooboboboobooboobon
gooobooo* obooobo» oboobgoeD
uboobobobooboboobooboob
gboobooboobooboobooboob
600000000 Oo0obOOobDODODODO
gbooboobooboboobooboob



gooboO0oO0o0ooooOoO0o0o0o0oooOoO0oO00oO0ooOoOo0oOoOoOoooooOon 143

L R e el

o @ oOX$E
,0@%0 @ ommE|
50 O Lo o)
)
o

4 1=t -2~
0 nnuﬁjtﬁgp
o 3.0
0Qy_ord
=}
o

30 o

° !
20 °Dd'j -~

Throwing distance (m)

Angle of attack (deg.)

Ob%d OO0OOOOOOOO

60
o Rt
000 o oXFE
50 oo %9% ,,,,,,, o> 8o oBEE
00
. o Bc:o %o
£ o
£ o QaR® o0 o
o 40 Q Ol 0o~ O]
o S, 0% mE s
0,
? @ o Q ju}
ol ee0n §Eeled o9
c R4 o ° o e M
8 y oo %D S Yof? o .
= < u}
F 20 e ﬁﬁn’“ sl L3S B oo
0G5 © o_& é; FIE ° X3
o 4 o8 © 8o 000 °
° °
° ° P ° A
10 -

o

. . .
-45 -30 -15 0 15 30 45 60
Angle of attack (deg.)

&
3

O5b DOO0O0OO0OOOOOOOO

=3
S
T

133
S
<]

h
ep\
ogd ©

(¢}
&

w
S

Actual throwing distance (m)

)
S
haR

o
N

S}

Theoriticl throwing distance (m)

06 DO0OODOOODOOOOOODO

gooboboboboooooobobbbooooon
gbooboooboboooboboobooboon

gobooboobooobooboobobboon
oo

voooood

gooooooboobooooooooooon
goooboooooobooboooooboooo
Ogooooooooooooooooooooo
gooooooboooooobooooooobooo
Ogo0oooooooooooooooooooo
opooo
goooooobobooooooboooooo
Ogo0odoooooooooooooooboooo
gooooooboooooobooooooooo
gooooooooobooobobooooada
r=0.990 Ikegami et al.00 19810 0 r=0.970 Komi
and Mero, 1985 r=0.800 000 0O O 0O 20030
gooooooboooboooboboooood
gooooooboooooobooooooooo
goooooooooboooobooooooo
gooooooboooooobooooooboo
gooooooboooooooooo
040000000000000O000O00O0O 20
Os000b00booobooboooooboonoo
godoooooobooooooooozoosd
0025040000 00000000199400
O3004500000000000000000
gooooooboboooobobbooooboboboo
Ogo0oooooooooooooooooooo
gooboooobobooboooboboooood
gooooooboboooooboooooboooo
Ogo0oooooooooooooooooooo
goooooooo
Ogooooooomoooooooooon
goooooooooemOdOdOn 350000
AOmO0000 330000000000000O0O
go0oooooooooooooooooooo
gooooooboooooobooooooooo
Ogo0oooooooooooooooooooo
gooooooboboooobboooobooboo
Oo0oooooooooooooooooooo



144 ooooO0o0o0oboo0O 2100020000 20030

oboooooboobooboboboobooo
o0o400 4500000000000000O0OO
goboo4mO0goooooboooooon
gboobooboboboobobobooboon
oboobooobooboooboboboobooon
goboobooobooboobooooboooobooob
ooooOo1e0oooooooooonono
oboooooboobooboboboobooon
gboobooobobobooboboboobooon
goboobooobooboobobbooboon
gboobooboboboobobobooboon
goobobobooooosbeonnoooononO
gooboogooo-h03000oobooooon
gboobooobobobooobobooboobooon
goooboooooboobooomoobon
gboobooboboboobobobooboon
gobooob07MaoObOOooOoobOOoOobDOn
oboooooboobooboboboobooo
gbooboooboobobooboboboobooon
gboooooboobooboboboobooon
OO0 7MbOOO00O0abO 7170000000
oboobooobooboobobobooboon
gbooboooboboboobobobooboon
obooboooboboboobobobooboon
oboooooboobooboboboobooon
gbooboooboboboobobobooboon

°T (a):54.10 m

wo wo oo
w0 @0 20 og

googoooboooooogooeszuooon
gbooboboboobooboobooboob
gbooboobobobooboobooboob
booobodoboobooboboobo
gbooeb00obOObOODOODOODODn
gbooboobooboobooobooboob
ubO* oboobo” oooboobooboob
oboooboobooboobooobooboooD
gbooboboboobooboo* oo gob
gboobooboobooboobooboob
booboboboobooboobooboob
O00O0O00OooDboOoOoooboonDOo199s0d
gbooboooon
gbooooboobobooobooboobooboo
gbooboobobobooboobooboob
ubooboboboobooboobooboob
obooboooboobooboooboobooDb
gbooboobooboobooobooboob
uboobobobobobooboobooboob
oboooboobooboobooobooboooD
obooooog
gboobgooboboboboobooboon
booboboboobooboobooboob
O00DO0OD0000O0D0O0ODO TerausO 1976010 O
gbooboobooboobooobooboob
gboobobobooboobooobooboob

v=23.2m/s,60=33.7deg.,a=4.3deg.

°T 1):38.78 m

o P B T @y

vy=22.2m/s,0=45.0deg.,a=26.9deg.

X oveHEE, oA, anllzf

07 00O0OOO0OO0OO0O0O0OOCOOOOOOOOOOCOOOO0O0O020000000200



gooboO0oO0o0ooooOoO0o0o0o0oooOoO0oO00oO0ooOoOo0oOoOoOoooooOon 145

gboobooboobobooobooboob
gboobooboboboobooobooboob
gboobooobooboobooobooboob
gbooboobooboboobooboob
gboobooboobooboobo3sboon
gboobooboobobooobooboob
gbooboobobobobooobooboob
gobooboobooboboooboobooD
ogboooobooooboan

vooodod

gooobooboobobooobooboon
boobooboobobooobooboob
gboobooboobobooobooboob
gboooobooooanb
goobobooooobobobboo490000
goobooboooooobboboognooobd4s
gooboboogosebonboooooooon
goboobooobooboobooobooboob
20000000000000000D0ODOD
gboooboobooobogoebdbb 1400000
goobobooooobboooobooboboooonb
gboobobobozbooooobooboob
gooboooooboboooobooooob
ooo00ooobO0o40000000D000DOO
gboooooboobogon
gboobobooboobobooobo
gboobooboboboobooboobon
gbooboobobobooboooboobobo
gbooboobobobooboobobbo
gobooooboobooboobooob
gboobooboobooboobooboon
gooobobbooooooooobooboo
gbooodbooboboobon
gboobooboboboobooboobon
gboobooobobobooboooboobo
gbooboobobobooboooboobobo
gobooboobooobooobg
gboobooboobobobooobooboo
gbooboooboobooboboobooboon

gobooboobooobooboobobboon
goog

gooo

goobobooboooooobooboobobozoolo
gooooooooooobboooooogo
000000 Oooo4eln 16-240

Bartlett, R.M., Miiller, E., Lindinger, S., Brunner, F. and
Morriss, C.J. (1996) Three-dimensional evaluation of
the kinematic release parameters for javelin thrower of
different skill levels. Journal of Applied Biomechanics,
1200 58-71.

Tkegami, Y., Miura, M., Matsui, H. and Hashimoto, I. (1981)
Biomechanical analysis of the javelin throw.
Biomechanics[J-BOUniversity Park Press{0Baltimore[]
pp.271-27601

0000019820 0 0 00O O Japanese Journal of Sports
Sciences[] [ 21 99-1030

Komi, P.V. and Mero, A.0J 198501 Biomechanical analysis of
Olympic javelin thrower. International Journal of Sport
Biomechanics, 11 139-150.

gooooeooooooooooooogoon
Japanese Journal of Sports Sciences[] 15] 30 207-2130

goboboiobOooobooboobobooesgooo
gboooboboooboobooboboooboooo
00o0000oi17d270-2770
gooooooogozoo3toboboooobobooooo
000000oo0obo0ooooDOo2m9z-1000
gooooobooggeoonoooobobooooo
goooboooobobooooobobooo 37g
000 0AOp3850
goooiooooboobobobzozoobooooo
gboooboooobooboobobobooboooo
0 I 500D 13-200
gooopoe2obooobooboooobooooo
goooooooooond pp.40-600

Terauds, J.00 197600 Computerized biomechanical analysis of
selected javelin thrower at the 1976 Montreal Olympiad.
Track and Field Quarterly Review 7800 25-28.

goboooooboooboooboooboooboooo
gboooooooboomoooboooooo
obooobooooboobooboboooboooo
goooobo0 oobooobobouoobooo
gooooooooooobon pp.220-2380

ooi190 10018000
00200 1014000



