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Abstract
About assisted training method in athletics competition male hammer throw

-Immediate effect with lightweight hammer -

Hiroshi Okano

The purpose of this study was to clarify the effect of lightweight hammer
throwing which is an assisted training method in hammer throwing. For that
reason, we defined how double leg support phase and single leg support phase

during turn are related to hammer head speed and acceleration.

The subjects were seven male hammer throwers. The subjects were seven boys
hammer throwers. As for the trial, after throwing two nomal weight hammers as a
reference movement, Thereafter, throwing with a nomal weight hammer was
performed as a subsequent exercise with 30 seconds of rest. Together with the
preceding movement and the following movement, 1 set was made, totaling 3 sets.
In the measurement method, trial photographs were taken with three digital video
cameras from three points in front, right rear, left rear. Two-dimensional coordinate
values of one hammerhead point were obtained using motion analysis software for
the captured image. Three-dimensional coordinate values of the analysis points
were obtained by three-dimensional DLT method using the coordinate values of the
calibration in which the real space coordinates are known, arranged within the field
of view angle. In this study, one skilled analyst analyzed by manual digitization.
Head speed and head initial velocity at release were calculated by analysis.
Furthermore, the time and ratio were calculated from the obtained image.

The T test and the effect quantity corresponding to the comparison between the
reference movement and the successive exercise were used. Pearson's product
moment correlation was used to analyze the correlation of each measurement item

of a throwing attempt with a normal weight hammer which becomes a reference
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motion and a subsequent movement. The risk rate was considered to be significant
with less than 5%.

The results were as follows.

1) There was a significant positive correlation between throwing record and head
initial velocity.

2) The significant difference between the throwing record of the reference motion
and the throwing record of the following movement was a significantly lower value.
3) Significant difference between the time required for one foot contact period 1 in
the reference movement and the required time for the one foot contact period 1 in
the subsequent movement was significantly lower. In addition, the effect amount
between the required time of the entire one foot contact period in the reference
movement and the required time of the entire one foot contact period in the
subsequent movement was large.

4) The amount of effect between the total time required for the turn in the standard
movement and the total turnover time in the follow-on movement was great. In
addition, a significant negative correlation was observed bétween the throwing
record and the time required for the entire turn.

From the above results, it is suggested that it is more important to start the turn
with the head speed of the one leg contact period 1 being higher, as the time
required for the whole turn is shorter the throwing record tends to be higher.
Therefore, no immediate effect was obtained in the effect of the light hammer

throwing which is the load reduction method in hammer throwing.
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ID FEn(E) FBREREE) HEom) (KFE(ke) SBlcm) PB
A 20 59 1710 900 6136 6136
B 19 45 1840 1000 5998 5998
C 27 11.0 1820 96.0 6882 7046
D 23 80 176 0 820 6120 6234
E 19 34 1660 720 4329 4329
F 19 37 1770 106.0 5005 5005
G 19 25 1750 870 5580 (6kg)
E{E 209 56 1759 904 5745 5791
SD 28 28 57 106 837 884
HASHEE H—2 I PIDETODIEH 11m
1.3m

1 RERED A TALE
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® 3. EUEEE) L REOERIC BT D5 EEFR & REELL. ~y FUIRE, RTEREHRE TR
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RIEEYH REaEE t ESHH
RTE R 5079+ 589 48121601 *** X
sspl(sec) 31003 034003 ** X
dspl(sec) 0.43+0.04 0451 0.05 ** o
ssp2(sec)  0.30%£0.04 0.30%£0.05 2y
dsp2(sec) 0.34+0.03 0.33+0.03 g5
ssp3(sec) 0.29+0.06 0.28+0.04 K
dsp3(sec) 0.27+0.04 0.284+0.03 75
sspé4(sec) 0.27+£0.02 0.28+0.05 ** e
dsp4(sec) 0.32+0.03 0.3110.02 g\
gspeiflsec) 1171012 1.201+-0.35*~ X
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time (sec)
L#k&E2.33
PERE2.52
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#FE(m/sec)  SSP1 DSP1 SSP2 DSP2 SSP3 DSP3 SSP4 DSP4
Lipx 13.34 17.93 16.53 21.05 19.31 23.03 20.31 25.97
MERE 10.96 15.56 14.17 18.77 16.26 19.38 17.28 21.12
EEL(Bn/sec)  D1-S1 S2-D1 D2-S2 S3-D2 D3-S3 S4-D3 D4-S4 it
L 459 -1.40 452 -1.74 370 -2.72 5.66 12.6
nhE 4.60 -1.39 4.60 -2.52 3.12 -2.10 3.84 10.2
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