Guimaraes& Hay, 1985

Hobbie 1980

Hobbie 16mm Locam 100frames/sec

flat entry hole entry
angle of projection
-9.9 P< .05
angle of lean P<.05
22.1+ 1.1ft/s 6.63m/s

23.1 +1ft/s 6.93m/s

2002



Wilson Marino 1983 24

16mm 100 frames/sec whip start
grab start swing start
25.44 +3.13 -2.19+5.09
19.85+4.30 -7.23+4.83
P< .05
4.51+0.51m/s 4.68+0.47m/s
3.66£0.41m 3.93£0.44m
P< .05
entry procedure
1988 8mm Canon 24 frames/sec
27+2.51 5.45+1.33 P< .05
4.41+0.47m/s 4.40+
0.33m/s 3.76£0.78

3.29+0.25 P<.01



1984 16mm 64frames/sec

8mm 54framess/sec
41+2 )
34+1 28.2+2
1992 AG-450 60frames/sec shutter
1/250 162cm 65kg
41.4 31.6
29 2.7

41 34 40
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2002

5.24+2.54 3.19
+1.89 2000
-0.83+5.61 10 -9.7
2-1
2-1

Hobhbie(1980) 5.6 -9.9 P< .05
Wilson& Marino(1983) -2.19+5.09 -7.23+4.83 NS

(1984) 4142 3441

(1992) 41.4 31.6

(1988) 27 5.45
2000 3.234 10 -97
2002  5.24+2.54 3.19+1.89
deg

NS No significant
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Hobbie, 1980 Wilson& Marino, 1983
Groves& Roberts 1970
-20 -13

Maglischo 1982 Swimming Faster

, 2000

-13

12

15



1960 Hanauer grab start

arm-swing

1995

Competitive Svimming

Manual Counsilman, 1977

1980

holeentry  whip start

65
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Maglischo 1982

2002

Wilson & Marino 1983
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1/
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1992

, 2000
Wilson& Marino 1983
3.12+0.46m/s 3.48+0.48m/s
0.87+0.09sec
0.9310.04sec
2.01m/s
1.84m/s

|ess cross-sectional area

1984

1.6+0.18m/s 2.04m/s
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Gehlsen& Wingfield 1998

National Collegiate Athletic Association NCAA

Panassonic 30frames/sec  shutter 1/1000
76cm
0.9m 0.8m
1.0m 0.9m
P< .05
Hobbie 1980
2.45
2.48
1988 5.12 +£0.50m
4.84+ 0.47m 2.07m/s

1.99m/s
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240

1996

17

170

80
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drag

force lift force 2-1 F=Cp A V?
/2 C Co C P
A v

> I

> >

>

2-1

1.21 kg/m®

800

0.988 x10 *kg/m® 1992
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Hobbie, 1980. Maglischo, 1982.
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