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Study on the impact hammer-induced body

surface oscillation during muscle contraction

Mitsuyo Terada * Toshinobu Shibata **

Abstract

It is the purpose of this study to determine an availability of impact hammer - induced body surface oscil-
lation (BSO) for evaluating a stiffness of skeletal muscle under various conditions of % MVC. The BSO was detected
from the miniature accelerometer stuck to the skin over vastus lateralis of adult males. The impulsive force dealt
to the skin was also detected by a force transducer in the hammer. The reproducibilities of the oscillation period,
damping ratio, and force time were analysed. The displacement of the skin at hammering was estimated in an ad-
ditional examination. The results obtained were summarized as follows :

1. The BSO seemed to be a kind of free damped oscillation by the appearances of oscillation curve.

2. The oscillation period, damping ratio, and force time decreased with increasing % MVC, which appeared to indi-
cate that the muscle became more stiff mechanically owing to the exertion. The oscillation period and the force time
were found to be more reproducible than the damping ratio.

3. There was a positive correlation ( r =0.988, p <0.001) between the measured and estimated displacements
of the skin at hammering. -

4. The BSO analysis may be an available method to evaluate the stiffness of muscle.
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induced body surface oscillation

under various conditions of % MVC

No. of

% MVC

cases 0 20

40 60

Force time (ms)
Test 1 8
Test 2 8

LN time (ms)
Test 1 8
Test 2 8

Damping ratio
Test 1 8 0.38%+.08 0.26%+.09'
Test 2 8 0.33£.05 0.24%.06'

51.4%8.2
49.616.4

25.6+3.4"
25.9+0.8'

38.5+£5.3
37.9+4.3

19.4+2.2!
19.1+2.5!

22.2+4.6% 19.1+3.3°
21.6+3.9% 18.8+2.1°

16.8+2.8 15.6%2.3°
16.4+1.8% 15.1+2.2°

0.22+.05 0.15%.02° 0.17+.07
0.19+.04 0.16x.04 0.17+.04

! difference when compared with the 0%,
20%,
with the 60% MVC respectively

® difference when compared with the 40%, and

¢ difference when compared whith the
* difference when compared

¥ 2 Statistical evaluation of reproducibility of the test
Range measured
Regression r R? SEE
Test 1 Test 2 equation
X) (Y)
Force time (ms) 13-66 14-59 Y=4.1140.837X 0.911 0.831 5.27
LN time (ms) 10-49 10-44 Y=1.293+0.930X 0.974 0.949 2.18
Dampimg ratio 0.07-0.51 0.11-0.41 Y=0.070+0.601X 0.830 0.688 0.05

r : Correlation coefficient ;
error of estimate

R? : Correlation of determination ; SEE : Standard
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A Study on the Developement of Motor Coordination and Manual Dexterity in Preschool Children

Noriko Matsuura *

Hiroshi Nohara **

Abstract

In order to investigate the developemental relationship between coordination of gross movement and manu-
al dexterity, physique (standing height and body weight), some variables which belong to coordination of gross
movement such as “foot stamping at a sitting position” (agility), “jump over and crawl under a tape” (coordination

and agility), “balance beam walking” (dynamic balance), “soybean” task, “otedama” task, and ball bouncing (manual

dexterity) were measured. The subjects were 106 boys and 120 girls, aged from 4.5 to 6.5 years.

Results were as follows :

1. As for relative increase from 4.5 to 6.5 years of age, manual dexterity and coordination of gross movement

such as agility, coordination, and dynamic balance showed greater developement than physique.

2.  The relative increase of “otedama” task which was performed by hand showed greater developement than

“soybean” task which was performed by fingers at these ages.

3.  Among these three variables which belong to manual dexterity such as “soybean” task and “otedama” task

were less correlated to ball bouncing, and these two tasks highly correlated to “foot stamping at a sitting position”

and “jump over and crawl under a tape” than ball bouncing, with both boys and girls.
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M SD | CV M SD | CV M SD | CV M SD | CV
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HE (kg) 18.5 2.4 | 12.9 | 19.3 2.6 | 13.5 | 20.0 2.2 | 1.0 | 21.3 3.3 | 15.5
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KE2 Ak (B) | 31.8 4.1 | 12.9 | 28.8 4.5 | 15.6 | 27.7 4.5 | 16.2 | 25.2 2.9 | 115
BFE £H®) | 1.7 3.9 | 33.3 9.9 1.8 | 18.2 9.1 1.5 | 16.5 8.8 2.1 | 23.9
BFE kK (B) | 12.6 6.3 | 50.0 | 10.5 1.6 | 15.2 9.6 2.2 | 22.9 8.6 1.6 | 18.6
A7y ¥Ey7 (@) | 50.4 4.3 8.5 | 53.7 5.2 9.7 | 59.8 | 12.5 | 20.9 | 53.7 7.9 | 14.7
390X (M) 6.6 | 10.8 |163.6 8.0 | 11.4 [142.5 | 13.2 | 16.5 |125.0 | 13.1 | 15.9 [121.3
BRURBRLICH(B) | 21.8 8.2 | 32.6 | 17.8 3.6 | 20.2 | 16.9 6.9 | 40.8 | 16.9 8.5 | 50.3
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R
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M SD | CV M | SD | CV M SD | CV M SD | CV
S& (em) 107.2 4.6 4.2 |107.5 5.3 4.9 |113.6 5.8 5.1 |115.9 3.9 3.4
#E (kg) 18.2 2.7 | 14.8 | 18.2 2.4 | 13.2 [ 20.4 2.9 | 14.2 | 21.5 2.7 | 12.6
KE-FAE () | 29.3 6.2 | 21.1 | 26.8 3.6 | 13.4 | 24.6 3.8 | 15.4 | 22.7 2.9 | 12.8
KE2FAE (B) | 3.1 49 | 158 | 29.8 | 4.3 | 14.4 | 28.0 5.0 | 17.9 | 25.4 2.9 | 114
BFE A ®) | 12.3 2.6 | 21.1 | 10.7 1.4 | 131 9.6 2.1 | 21.9 8.2 1.5 | 18.3
BFE £ ®) | 126 2.0 | 15.9 | 11.5 2.0 | 19.4 | 10.2 2.5 | 24.5 8.8 1.5 | 17.0
27y ¥ry (E) | 54.4 | 1.7 | 21.5 | 56.7 | 11.8 | 20.8 | 53.3 9.2 | 17.3 | 57.8 | 10.0 | 17.3
Fho& (@) 5.5 8.1 |147.3 7.4 | 10.0 |135.1 | 12.6 | 15.1 [119.8 | 21.1 | 16.6 | 78.7
BURLSCH(B) | 23.9 6.5 | 27.2 | 20.7 6.1 | 29.5 | 17.7 3.2 | 181 | 16.5 2.8 | 17.0
FHEEE (B) 3.8 1.0 | 26.3 3.5 1.3 | 371 3.2 1.0 | 313 2.7 0.6 | 22.2
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Effect of Training on the Physique and Physical Fitness in College Rugby Football Players

Tetsuya Yoshida * and Naoki Okamoto **

Abstract

In order to make the best method of training prescription in athlete, the physique and physical fitness of
college rugby football players had been measured during 8 months (April - November).

Some results of the study were as follows :
1) Girths of chest, waist, hip, upper arm, thigh and skinfold thikness (triceps, subscapular, abdomen) showed sig-
nificant decrease during training period in all players. These tendency was remarkble in forward players (FW).
2) The time of 50m running decreased in July, and increased in September and November in all players.
3) Jump ability tended to decrease in November in FW players.
4) Back strength increased in July in all players, and decreased in September and November in FW. However, sig-
nificant tendency was not observed in backward players (BK) in September and November.
5) The time of 3000m running decreased gradually during the training period in FW. However in BK, almost the
same value was found in July, September and November, but in July the value decreased compared with that of the
April.

These results suggest that the coach of athletes must make training prescription with considering position-
al characteristics of each player. A
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A study on the relationship among the height,

offensive skill and ranking of volleyball league players in Kansai women colleges.

Michi Tohshima *

Abstract

The relationship among height, offensive skill and ranking of the players of top five Kansai volleyball

teams of women college were studied.

The results were as follows :

1. In spring and autumn league matches in 1989, the team which had a high rate of successful spikes and a low

rate of lost points by spike had a favorable result in the game.

2. In the spring matches in 1989, there were close correlations :

a) between the rate of successful spike and the ranking in the league,

b) between the average point in a set of game and the ranking in the league,

c) between successful blocks and points in a set and mean height of players.

3. In the autumn league in 1989, there was a close correlation between the number of successful block in a set

and the ranking in the league.
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