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A Differential Suitability Study of Children’s Bicycle
Brake Types (2)

BRI E Y Wl BEEY ORI AT
e e ¢ I ki

Midori SHIMAOKA*  Yasuo IKEGAMI™  Hideji MATSUI™**
Kayo SAKURAI Kazuo AOKI™***

In our preceding experiment, four types of bicycle Brakes [A (short lever grasp)], B (push), C (rotation), D (nor-
mal lever grasp)] for children were examined for suitable handling of a bicycle brake, by measurement of brake reac-
tion time and simple reaction time at static condition. In this experiment, we excepted C type which was found un-
suitable for children in the preceding experiment and examined three types of bicycle brakes and four types of bicy-
cle handles for suitable braking of a bicycle, by measurement of running speed, brake reaction time, force applied

to the brake, sliding time after brake, brake force at running condition of a bicycle.

Subjects were 12 boys and 9 girls aged 3 to 7.
The results are as follows;

1. Brake reaction time at running condition was varied more widely than at static condition. Difference among types

was not distinct.

2. At running condition, it was found difficult even for older children to handle both brakes simultaneously and

showed a tendency to brake a right grip quicker than a left one.

3. The maximum force applied to pushed type (B) was less than lever grasp type (A and D).

4. Lever type was superior to pushed type in brake force.

5. Concerning brake efficiency, the bicycle weight should be considered, because brake reaction time and sliding

time after brake increased in proportion to the total weight of a bicyclist and a bicycle. Furthermore, the chil-

dren’s bicycles have been too heavy for their body weight and it will be of greater importance to make a lighter

bicycle.
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Figure 1. Measurement of running speed from
an electric generator of the bicycle lighting
system.
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Figure 2. The handle of TW,TN, Dr and normal types were examined.

TW : T’Shape.

TN : The handle is slightly curved inside.

Dr : Drop’shape
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Table 1. Characteristics of subjects and the brake handles'Types operated.
Boys (?ie) W&lg?t Brake Handle Type Girls (/;%:) W(eklg?t Brake Handle Type
1. 38 140 A B 13. 49 177 A B
2. 41 209 D ATN 14. 58 180 A B D BTN
3. 46 140 A B D ATW ATN ADr BTN BDr 15. 6.3 193 A
4. 53 248 A B 16. 63 195 A B ADr
5. 53 190 D 17. 63 21.0 B
6. 8.5 195 A B 18. 64 260 A B D BTN
7. 63 225 A B 19. 64 250 B
8. 64 230 AB 20. 64 180 A B
9.— 64189 ATW BTN BDr 21. 6.6 218 D ATN
10. 65 231 A B ADr BTN
11. 6.8 220 A B D ATW ADr BTN BDr
12. 73 237 A B D ATW ATN BTN BDr
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The brake reaction time of individual

type for the right hand at running codition.
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Table 2. Correlation coefficients between the
brake reaction time at static condition and at run-
ning condition in brake type A and B.

A type B type
Right Hand Left Hand Right Hand Left Hand
*
0.183 -0.131 0.531 0.708
n=8 *P< 0.05
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Table 3.

Relative values of individual type.

Force applied to A type lever is chosen as criterion (100%) for each subject.

Type A B ADr BTN  ATN ATW BDr D

n
hand force 9 9 2 5 1 3 3 5

X 100 82.8% 946  66.0%*  50.6 87.8 84.1 85.9
R.H.

SD 19.13 1478  11.82 14.17 14.19 126t

|

X 100 75.4%% 1138  75.7* 86.5 763 106.2 93.88
LH.

SD 1831 4957 1759 28.77 5971 21.59 .

*p<0.05 **p<0.01
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Figure 5. The brake force of individual type.

Ko, e B 7L —Fcofliitaeo ik o R
[ O A

ZCTE I, g, MiE, R & Qi
WO, Vi, HE)ABHE S N D ERTOHE T H
b0 F &, SIS BERHIT N2 & N Tz KT )
DD EZABND,

K518, BRUROEFGIHESKI A TIcbBI 5
HE I DOEALERUIZ LD TH %,

B TE, I iR O— i i §i B ) O s O

250
& GIRLS
(N) I
o ]
i
100
AlB A|B|IN|D AlB [r’ ?l
soL
byrs Syrs 6yrs

[ btz hs, R, BRIZERB TS
molz,

K413, 54 THOHEN) % LT 5 12012 A
54 7% 100% & UMHETRU LD TH %,
Wt 5 GLLERIT LI 4 TICO 0TI d
%5&, B,BIN ¥ 4 7 b L A, DY 4 7D
HTH 1o DT 4 T2V, BB
HBRPREETH 5,

N ogE EFRREIZB, BIN 4 4 71, ftho s 4
TIZHARE > T,

Table 4. Relative values of individual type.

Brake force of A type is chosen as criterion (100%) for each subject.

Type A B ADr BTN ATN ATW Bdr D
n 16 14 4 6 1 3 3 5
X 100 91.1 1176 91.2 95.8 105.4 111.5 138.6
SD 23.06 2167  11.29 11.95 19.12 32.59
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