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Electrogoniometric analysis of pulling motion
in the crawl stroke
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Fig.1.  Waterproof electrogoniometer to record flexion and extension of the elbow
and pronation and supination of the forearm, respectively.
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Tab.1. Mean and standard deviation of 25m sprint swimming time, number of
strokes, stroke time, stroke length, maximum swimming speed and minimum
swimming speed

25m number stroke stroke
subj sex swim of time length max. speed min. speed
time strokes
(n) (sec) (times) (sec) (m/sec) (m/sec) (m/sec)
M X 15.02 10.50 1.23 2.42 2.06 1.20
trained (6) S.Ii. 55 .96 .09 22 22 .06
F X 17.98 12.00 1.35 2.10 1.73 1.00
(4) .06 J7L .05 .14 .18 07
M X 18.33 12.67 1.33 1:97 1.67 0.90
dntrained (3) S.Iz. 37 .47 .05 .09 .17 .08
F X 24,28 13.60 1.64 1.84 1.26 0.66
(5) S.D. .64 .49 )2 .05 <05 .05

M:Male F:Female swimming distance of beginner : 15m
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Fig.2.  Representative recordings obtained by goniomenter and changes in
swimming speed for crawl stroke.

Tab.2. Angles and amplitudes of elbow movements during underwater phase and recovery phase

(degree)

underwater phase recovery phase
subj sex maximum maximum range maximum maximum  range

(n) extension flexion extension flexion

M X 179.6 137.4 54.4 172.8 123.6 49.2
) (6) s.D. 14.3 16.2 13.5 14.8 12.2 21.2
trained o X 178.3 133.9 521 166.2 141.7  24.5
(4) S.D. 8.6 7.0 6.3 6.6 19,2 17.8
M X 175.8 135.6 53.0 169.3 131.3 38.0
) (3) S.D. 11.2 18.1 14.0 16.1 37.2 21.4
untrained X 183.5 148.9  47.3 182.6 153.4  29.2
(5) S.D. 2.4 15.8 16.8 11.:2 18.8 129

M:Male F:Female
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BYEIEHIL, AT F32.7+23.4°, L1 36.8°+16.1°ChH, KHAHERT 44.5+21.3°, 4F
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Tab.3. Angles and amplitudes of pronation and supination movements during underwater phase and
recovery phase

(degree)
underwater phase recovery phase
subj sex maxinmum maximum range  maximum maximum range
(n) pronation  supination pronation  supination
M X -25.2 -7.2 18.0 -37.5 -4.8 32.7
Erained (6) S.Ii. 20.8 22.6 12.9 2T1.1 24.0 23.4
F X -11.8 103 22.1 -31.0 5.8 36.8
(4) S.D. 1:3+2 18.8 120 22.0 7.5 16.1
M X -19.5 1.0 18.6 -38.4 6.1 44.5
A ST (3) S.lz. 10.8 7.3 10.7 16.0 9.4 213
F X -22.2 -0.4 21.8 28.4 -0.9 27.5
(5) S.D, 30,6 I7:5 151 23.8 35:5 17:.7

M:Male F:Female

X3, PHEKS)OKKA Y — VIR &M B L OO = =427 5 2% /R LA, KikA
- FREAZTREZROBEONEIG L TAY — FOEAR LI, M RSO = =427 5
AT, 7 r =D T VEEIIEED AKE, MoOMEEIE & FIRRC S C BN BRIkt X
EABTEA A DN, Eie, B OKFlR KRR, Kokt (F & R EieT c i mN EhE
ALt 6L, MoKRRRAEIE, NoMEEE & FRC S c oA B rES 25
niz,

Trained:KS 1574
(mis)

1 Stroke
—p

o

Swim Speed
N
o

s e ok s o

Angleof Elbow
I ®
o

¢ e .
% 30} 1 !
wn | !
(=] | !
w O I !
o C i |
o 8 O . 1

VY
e |
< | '
-30!. 5 .

0 1.0 20 3.0 Time(sec)

Fig.3. Changes in swim speed, angle of elbow joint, and angles of pronation and
supination for the trained swimmer during 25m sprint swimming.
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Fig.4. Changes in swim speed, angle of elbow joint, and angles of pronation and
supination for the beginner during 15m swimming distance.
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