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Fffects of Swimmer‘s Kick on Water Resistance.

Nobutaka TacucHI, Masahiro IToH, and Hidetaro SHIBAYAMA

Abstract

The swimmer’s forward speed is the result of two forces. One force is tending
to hold him back ; that is, water resistance. The force which pushes him forward
is propulsion, and is created by his arms and legs. '

The swimmer, in order to swim faster, must do one of the following : (1) decrease
resistance, or (2) increase propulsion. The greatest improvements in stroke mechanics
recently have been in the reduction of resistance. The study of swimming faster is
concerned with the type of training that will best enable the swimmer, physiologically,
to maintain the highest possible level of propulsion and the least amount of resistance
during the swimming race.

The resistance created by the swimmers who belong to the NIFS swimming club,
is lowest, 5.9 kg of average, when dragged in the prone position. The increasing order
of drag is 8.4kg of average in the crawl stroke, and 12.6 kg of average in the breast
stroke.

To measure whether a swimmer receives any propulsion from the kick, the tension
was recorded to see if it was greater, the same or less when kicking than just being
dragged in the prone position.

Generally, at the lower speed of 1.5m/sec, when excellent swimmers kicked at
maximum effort, the tension decreased. But, when the swimmers were pulled at speed
greater than 1.5 m/sec, they not only did not contribute anything to the speed at which
they were being dragged, but also, actually created an increased drag as a result of
their kicking. There were individual differences, that is, the average swimmers’ kicks
became ineffective at between 1.5m/sec and 2.0 m/sec.

KEY WORDS : Swimmer’s kick, Water vesistance, Stroke mechanics, Prone position
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Fig. 2 Photograph showing the experiments.
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Table 1. Physical characteristics of subjects
Age Sex Body height Body weight Chest girth Body fat Rohrer’s
(yr) (cm) (kg) (cm) (%) Index

TJI 22 m 164.9 56.0 87.8 - 124
SDO 22 m 169.0 715 102.5 20.62 160
AOM 20 m 177.0 68.1 100.2 9.34 122
ISH 20 m 171.0 65.0 95.0 10.13 129
HNA 19 m 168.0 64.0 96.4 13.30 134
YOK 19 m 168.0 61.3 934 8.17 129
MIZ 19 m 172.0 63.5 89.6 10.92 124
HRA 19 m 174.2 65.5 95.3 8.56 123
TAN 19 m 171.0 63.2 96.0 9.73 126

X 170.6 64.9 95.1 11.35 130
YAM 21 f 161.1 56.0 88.0 15.72 133
YOS 21 f 158.2 54.4 87.5 14.51 137
TAK 21 f 152.3 54.0 89.0 20.62 152
KRO 21 f 159.6 45.3 79.5 18.57 111
MAK 21 f 150.9 55.0 90.0 30.79 160
HAS 20 f 162.0 60.0 90.5 16.12 141
YKI 20 f 162.5 52.5 84.2 19.76 122
KJI 20 f 158.8 62.8 90.2 24.00 156
MNA 19 f 153.5 52.5 87.0 — 145
TOM 19 f 161.3 53.2 82.5 18.98 126

x 158.0 54.6 86.8 19.90 138
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Table 2. Water resistance of swimmers at various positions

(B67 ke)
Position 1 Position 2 Position 3

TJI 6.1 8.5 13.9
SDO 6.7 10.0 13.0
AOM 6.4 8.8 15.5
ISH 6.1 7.6 13.6
male HNA 6.4 8.5 13.9
YOK 6.1 7.3 115
MIZ 6.7 9.1 13.0
HRA 6.4 9.4 12.7
TAN 7.0 8.8 12.1
x 6.4 8.7 13.2
YAM 5.8 8.2 11.2
YOS 5.2 6.7 10.3
TAK 4.5 7.0 12.7
KRO 4.8 7.0 10.0
MAK 5.5 10.0 18.2
female HAS 6.1 10.0 10.9
YKI 6.1 8.2 12.7
KJI 5.8 8.2 11.8
MNA 5.5 7.6 11.5
TOM 5.8 9.1 10.6
X 5.5 8.2 12.0
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Fig. 3 The records of water resistance at 3 positions on a swimmer.
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Fig. 4 Water resistance curve of a swimmer with or without drag suit.
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Fig. 5 Water resistance curve of a swimmer at different speeds with or without kick of

crawl stroke.
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Fig. 6 Water resistance curve of swimmers with or without kick of crawl stroke.
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Fig. 7 Water resistance curve of a swimmer with or without kick of breast stroke.
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Fig. 8 Water resistance curve of a swimmer with or without dolphin kick of butterfly

stroke.
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