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A Differential Suitability Study of
Children’s Bicycle Brake Types (I)
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Four types of bicycle brakes for children were examined for suitability, by measurement of brake
reaction time and simple reaction time at static condition.

89 subjects (55 boys, 34 girls) aged 3 to 5, were divided into four different brake type groups: A (short
lever grasp), B (push), C (rotation) and D (normal lever grasp).

The results are as follows;

1. The brake reaction time in the A and D type for children, 3 and 4 years old, was superior to that in the
C type, while no significant difference was found for the 5-year-olds.

2
8.

The simple reaction time and brake reaction time decreased with age, especilly for 5-year-olds.
Sex differences in brake reaction time were recognized for children 5-year-olds. The boys group children

was significalilly (p < 0.005) superior to girls group at static and during pedaling conditions.
From these results, it was suggested that the brake by rotation (C type) is unsuitable for 3 and 4 years old

with respect to brake reaction time.
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Table 1. Number of subjects in the simple reaction time.

il I 4 5 Total
sex
boys 16 32 29 77
girls 9 22 20 58

Brake type B

Brake type D

Figure 1. The brakes of Type A, B, C and D were operated by grasp (short lever), push, rotation and grasp

(normal lever), respectively.



Nagoya J. Health, Physical Fitness, Sports Vol. 6, No. | (March 1983)

E U, BSSIG & RO T TRIE Lz (K 2 ),
F v T3 HIEE D S 6 mBEN/ZE S 1 m OFTICHE
Wiz,

W RIS B4 TOT LV —FDD0i iR
HIZT VS ARFELLTOE2SDE&M T cZEHT
SORITEIL, ThENDOFEEE T A b OREHR
E U,

DM 1 WEZRFIVIZEE, TR
e (LWFRAY T4 v 7 EMT), F27
L — I T 2 REE,

@%M2  RINVEZWIZRIEETH HE L,
(UTFRSY) v 7ERT), FrTL—FIC
H T BIREE,

Digital
counter

Stop

Start

)

Microl_|Brake

Sw. | |Lever

Figure 2. Block diagram measurement of the

brake reaction time.

Table 2. Number of subjects in the brake reaction time at static and during pedaling conditions.

Brake Type A B C D
sex condition - 3 45 3 45 3 5 3 5
X static @ 10 23 14 11 26 19 12 19 12 23 10
ek pedaling @ @ 10 22 14 11 26 19 12 19 0 21 10
- static @ 7 17 7 17 g 11 2 8 15 9
girs pedaling @ @ 7 17 717 9 8 11 3 15
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Figure 3. The simple reaction time of right and

left hand.
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Figure 4. The brake reaction time of Type A, B, C and D in right hand at static and during pedaling conditions.
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Table 3. An analysis of significant difference in the reaction time among different brake types.

age

3 yrs

4 yrs

5 yrs

Brake Sex b
condition Type 0ys

girls

boys girls

boys

girls

static

= 3.49%

pedaling
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— N.S. * P<0.05 (F values by ANOVA)
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Figure 5. The brake reaction time of right hand in
the Type A, B, C and D during pedaling
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Table 4. Sex differences in the brake reaction time during pedaling condition.
condition Static Pedaling
"o 3 4 5 3 4 5
n 75 150 76 58 147 el
R. Hand 0.17 0.20 VIR —0.68 1.36 3.35%%x
n 51 121 73 50 121 74
L. Hand —-0.12 —=0.10 3.62%%* 1.45 —0.98 1.33
ik n<0.005
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Figure 6. The brake reaction time of right hand, which was measured at a touch with and without

Table 5. Correlation coefficient between the brake
reaction time and the simple reaction time in the

different brake types.

brake, in the Type A, B, C and D during pedaling condition.
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Table 6. Correlation coefficient between the brake
reaction time and the simple reaction time of the A type

in the different ages.

TV —FISHM T 5 b5 7 L — FED X
W, MRERDIISOHES & 7L —% ¥ 4 Sic
SRR DM IKTE S B0 BRI SIERY 1,
MRERDIIE DS DR NEEE 5505, 71—
FRICKFIE, 7V — % 280535 &0 5 gk
& > TR LI EME 25 BYEASRE S 72 o Bl TSI
MEbasicE<m s, fe>TT LU — XK

WICZED & 2 B8 2 NP HHRER O RIS DM X 0

WIZRBHEE T L — FREOMHBIRER D& LV 1z

FOGEENBLEEER LIS 500,

age n r

3 17 0.141

4 39 0.398%*

5 19 0.361* ‘J
* p<0.2 **p<0.02

AT, TV —F 5 4 TN F DEEY:
RS S8 % ISR D512 L0 B & e U
2ELIHDTH D, BIRD LS I 7L —F K
IR I, AR O KIS OB X 12 bIKEET 5 12067



Nagoya J. Health, Physical Fitness, Sports Vol. 6, No. 1 (March 1983)

L — % OEEE % Hi 4 5 B AR O SIS O #
X ITRAET HES R MET B R ES BTN
5550, ARIFE T, FE—OWRECcREST
L—% 7 4 TEBAWCTT L —F SR % {E
U, MHEDIIR% T 12, FH—O#REZHHh
FMRERDOKIGDHE S 1E, FRETHEEEXD
No s, KIGHBICENSD HBAZTILE, 7L —
FOBESRICERT A EEXDLBENTE D, &
51ZB, C Y4 TDNY KT L —FDRIGKHIL,
WA G SAHBE S s <, A, D S 4 THEL
MR E WS, Ny BT L= GRRIE, B
LIMRZROHOMEE IEZHNT, AR UI &
3127 L — % OEESRICBIR T B i O BRI
bol:bDEEZ LN,

BNV R L —F 5 4 TORKIGREH DGR 5
CHATHELEBIEL, WWTBYATT
Hotze CIA TN, 7y THRUBFICLD
T —FEEHIED, O BEEDIZBIC
i, FEORNEBIEOMUPBETH S, <D
U EEE, $ROAFHEOHTHELLIZ DN
Pisd, WHIKE>TRBEBNCHRESZ LD THS
5, COLkH BB, S CF A TORMBMBEL
EolzbDEEXDBND,

CHATORICEBOEN > B ¥4 T,
A, D EHE LT X EEEMCRESBIESEE
zouhign, UL, SERRE LGRE, H
WD YA TOONWIHEREZEMLTBY, D
ROZFZNIHLD A Y 4 TOBREICE, H5H5E
BB TWVWD, ZhICKU B Y4 7O,
KEBRPSHUHTTHY, £OREIELTVE
Mol EIEZ NG, E>T, RERDKRD
L1230 T, B YA 7T OMRIEM &MY 53R
THHDo

5 oF i ¢ BB G IR [ 0 S A, B R T
L — RIS %2R U, &4 THOZE,
BB I BN S I o 1z, A, 4
RofEREPHHTOL~2F, @3~4F,
@5~6F&E3WITHITHBY 5~ 64 DRI
1, HARM s ER) Y — v 2 L EFIC K0 Le
WZRE U TR T & 5 &2 1275 o T L IR
PedRTsy,VELLITE, ELORLHD

Wigens & 5 E VS ESEF X DT H S OFE
BT B—DoDRMEZE§ HESTH B LBART
V3,2 )

PeoT—oITiE, 5F P sEEDNY K
T —%5 4 TOREICEFNZERES DT
Bl ncESEZ LD,

W, WSRO RIEAER AR LD I
5 F AT TSRO RIS EEHE ICH L 2B 2 L
FOHHELTEZOND,

Scammon &, RO FHEHFICONVTE ~ 6
FEHEICERAD 80%LLEICbELTWVAH I L%
RUTHW B0, Z ORI, FRRRED S
HHHER DS D L D CE BN > TNDB I ENEFX LN
e UL, b3 UbHEED 80% Ll LT
B o TND EENZ ISV, RN DR D
—oDIHEE LTS ST dN b, £ THhk
T HHBE, 5FEEFLE U THREES
5o BBAANERBITT A EREPREINTS
0, V% 1 a ORWROE O DI, SUGKH
BN &N D B & B 5,10

IhHDIEND 3~ 4F A5 TR
JoB EOT7 L —FRIGHKHOE L @iz hicd
L3, MEROBRETO—DoDEIF LB AT
5D,

BE, SHROBEERSHTOND, ERE
oIk, £97 2 PAORBEREESR 2N
I b5V, Zweigel, Ch. J DRFZEIC L
W, — RS LTS5 mES LIEoX VU
smEE A S o N B LD I D LB I NTY
B BKRERTH 3~ 4FRICBOT, EREH
LWIBAITIE T v IO\ & & &R »5haHE U
TR ERBTHHRS LIz, U U 5 F RITIE,
FOEARLOEHONEL ST, B EDZ &
5 5 F RO GHE B %G, —2 IS RMOHE
BHEPOBEILLIbDEZAONS,

2) Ny F7L—FRIGHBICB T 5 BLEID
T

AREER DB A DREF D b BAIUGIRF NI 1,
WENDESICBVTHBEREEHLONEP ST
5, 5FRICBNTETRTONY FTLV—F 28
O 12 RGBT A BNz,



Nagoya J. Health, Physical Fitness, Sports Vol. 6, No. | (March 1983)

NMES3, BAZEMNSE UETiSE AL O
80% DAMIT B 5 HFEBBERE, BT L0
TOHPELS, UL SRABHDONI NG DIk
SVLDOLVEL, HENKE L TLERED L
TWVd, 2ZTHUNIELDWAIEDIRAL S &
ISR I BAERAS 4 5 M % 72 5 [ EB L OIS Dk
WSS IC 8 % T T 6D ER S, UL
IMAD 3 ~ 5 FBLROBHIE 1T Lhi3,
WENDEFIZBE N T bHEICELS A 5N
Vo ML, 4~ 11F DR - BEAEFLICF
OFREHS 1 BN, PSS 2 BRI, WSS 3 R 2
NENRIN S & 7258 DR HRIE %4775 0,
WEFNDESIZBNTHMH S LI T L VBT
BN, 1~ 3lgkEVEFHELTWVS, T 4,
S5FIBOTIE, hiEE 1 - 45 3 ER G 13,
W<, IEEE 2 BRI O 20 MR 1o 3
WHoNIz, TDEIITNY BT L —F8EI10 5
B IIGIREIC &, 72 12 BUITHR ) 1 Db 75 45 %0
REIHBBEGLTVB E-bhE, Ny R 7L —
FRAEOEBIR T U 13500 58 2 13 s
22 BRI U720, Bi50 » ol s & o
NOBLZEDIUSHER IS % T U2 b 0 & 8
bhs,

1212 UREERD R &K, MAFERIE(E o %
ZEWRR—TEVID, X 5IZA%OMRE S NE
THb,

3) NY RT L= RUSE B ORIE H i IE D0 T

SO T, KISHMZHEST 21b20,
RINEPHELTIOEREE (N5 ¥ 7)) &
CIBEVIRE (R8T 4 v2) Cfflsotz, 20
FR—RIZAR ) TOF RO TH - 17,
CNERT T 4 v 7 KOHRT) v IO, k
DETIRBICIEL, $RICE 5> TT L — % % Mk
T 554, DERERETCH str o EhEx S
N, COREF, SBT L —FRIGHKBIC L2 7
V=X OB NS BICEBE S his Fhids
LILWHTH S,

SEMRE U ZE A E DRI, [l bigR%
BABWEE, TV—FIcFE2HFTREL T
o O LD TV —FIZF 5 12REC 1,
TNy TGRS RBEB LT, TL—%

-
—

KR 2T 2BENRE L 1280, MRD & & 15 hs
ORISR, BROBHETHo1, RPD L
B0 ST %S HHEIE, SIHER R FEECOISEIC &
YD EI DL DTV, BELEDHE D 5
BATHFELLLDERDNS,

(F&o)

O3 ~5FDERENELEL, TL—F574TA
IS4 T BORTCL - ED, BY AT
LR VK, CH4 7 EEER (ALY
X), DA T HBOKTCLAA—-DEVHD
(PERD Y A7) DENDS, 2 DIVEM:IZ T 1T
IREE G O L0 s pI0 L £ D &
UTzo

@Cs47 (H#ER) 07T L—Fi3, 3, 4F 1
WB B ISR ORIE B U Tithd 7 4 7 &
DLEOARDOD I A TIBEBRLTOED, 5F
RTk, 7Vv—%44 FTHIcEIHD Nk
Mmootz

OHSSUSIER, 7L —F KIS, s icpk
WIS UREIZ 5 W B IR U 12,

O7 L —FUSKI OB L3618, 54 R
bAoly
Doz &b o3 ~aFRict>Tid, C
A7 (HEX) o7V —F % 4 T3R5y
B EDIRBRI NI,

A

COPIRDZRITIZN Y, BHTEKRALE LY
HIRHRE L O s 2 koM h2Es £ L
120 IR UTEHMOEAELELF T,

(&E k)

Corbin, H. P. E. and Bickford. R. G. : Studies
of the electroencephalogram of normal children ;
comparison of visual and automatic frequency
analyses Electroenceph. clin. Neurophysiol., 7 :
15 — 28, 1955.

2) RIFIER RIS &), DR S,
136 — 141, 1956.

3) RFHIER | RISK &EE)HAE2), KRS,
142 — 145, 1956.

4) BIFIER, FREFHE, FHRE RG-S ES)

1)



Nagoya J. Health, Physical Fitness, Sports Vol. 6, No. | (March 1983)

WiEE(3), &R 5, 146 — 149, 1956.

5) EMERRE | KIGRRICE T 5 —BE, REF
5% 12 P 154, 1968.

6) BIFY 4 T, FREIEWE SR DAG RIGKIE I
SNT, HARKEFRFERDE P 398, 1973.

7)) WAWNEE(T ¢ A OFE, BAEE, 1982

8) bk 1 BT — v DEVI K B RIGKH
oL B R, KE¥EUE, 27 —2), 97 ~ 109,
1982.

9) )L, RIREXER, i RIGKE O
ge  RE¥WIZ, 12 —(2), 91 — 98, 1967.

10) /MRELIE @ RFEF 1980 FER

11) MHEFB 34 RF—T V=%, NV FTL-
XTI 5 AT, ERE B ER,
4, 27 — 50 FIRHEERAG S, 1979.

12) KEARARS © B EIED D) — Bi—SUGHKE &
0 R R L DG, RERER KRR 72,
1252 ~ 1259, 1957.

13) N, WU, AIBT=5, IHK

FRMERS) 7 A b & U T ORBRIGKORRET,

KB R 4, 150 ~ 157, 1976

Scammon, R. E. : The growth of the human re-
productive system. Proc. Second Int. Cong. Sex

Res. : 118 — 123, 1930.

Shiom, K. : Relationship between EEG @ -

frequency and ability of tapping : Psychologia, 16,

14)

15)

30 ~ 33, 1973.

Surwillo, W. W. : The relation of simple re-
sponse time to brain-wave frequency and the
effects of age : EEG. Clin. Neurophysiol., 15, 105
~ 114. 1963.

Surwillow, W. W. : Frequency of the “Alpha”
rhythm, reaction time and age : Nature (Lond ),
191, 823 ~ 824, 1961.

18) #KE, MMEE, TR, HEE @ BN
R & R S BIE DR R R & DOBGR, &
BHE¥WIYE 13 —(1), 32 ~ 38, 1968.

19) My, AmEm, RTE5H, IR
SRR B DR 04N E OBIED H 1z
Kk & g6, RERYS, 162 ~ 182, 1977.

20) HEFIE @ IR B I R i 0 B B R S R 72
RSN IR LI D W T, KR 13
(3), 94 ~ 101, 1964.

21) WEERANE, BRBEY, BhE—5 L RHEITe
b &1 ORIl — R, REOFEFHIE
L& # DR —, RBERIE S, 139 ~ 145, 1977.

22) WL, NEW 0, MTET @ RISK O
g, RGO & % &5 BBIR & REMOHED
5 (2 o—), KBFWR12(01), 24 ~ 34,
1968.

23) IFHRERE, R)Il—ER, HEGL M NRE
Hi%, WIEEE, 1958.

16)

17)

(IBF0 58 4£ 1 3 10 HZZAY)








