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How to Use Fingers during Rotary Control of Columnar Knobs
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Summary

For the columnar apparatus assuming a knob,
handle and cap, the state of rotary control was
studied using the columnar apparatus for 23 men
and 9 women, their age were 19-20 years old. The
method of experiment was as follows. Wooden 45
columned objects with different diameter (height
50mm) were prepared. Diameter of these objects
were 7-130mm, randomly chosen. The objects were
set in the holder on the table, and then were turned
to clockwise with the right hand. The condition of
operating was recorded by a video camera from
the bottom, and the relationships of contacting
position between objects and each fingers were
obtained from video recording. As a result, we
could understand the boundaries of the number of
fingers which were relatively shown, used at the
time of starting of rotary control. And expanding
the diameter of column, the touching points of
fingers were approximated by the quadratic curves
and clarified how they change. This result is availa-
ble for designing the shape of the columnar appa-
ratus for rotary control.
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SONY DIGITAL Handycam DCR-VX1000
Y 2

Apple Power Macintosh 9600/233
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SONY Multiscan 20sf 3
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Radius MotoDV
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Microsoft Excel 5.0

StatSoft STATISTICA
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s BlT BlT ® ¥ E (mm) B WA (kg f) 7

(mm) | (mm) | (mm) | g5 | gore | gm3ts | atg | wsig [keD] 12 | 13 | 14 | 15

¥ 1687 | 184 84 56 74 82 76 58 | 405 7.5 6.6 4.6 2.9
T 82.5 | 10.7 5.2 3.7 4.9 5.0 4.4 49 | 11.0 1.9 2.1 1.7 1.1
I (5H) 1726 | 188 87 57 75 84 77 59 | 45.8 8.1 7.2 5.0 3.2
BEHEfRZ (B) | 57.9 7.8 3.3 3.8 4.8 3.9 3.8 4.6 75 1.9 2.1 1.7 1.1
T (%) 1585 172 78 55 72 77 72 56 | 27.0 6.0 5.1 3.6 2.1
R & (%) 36.8 7.8 3.6 3.1 47 | 43 3.8 4.8 5.0 1.0 1.2 1.1 0.4
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EH R MRS TEID, EBOMEM 2B L7, Bt TR
T, M4-2RUHN4-30 70y MERIZ, &HEIIHRSITE
NTBY, HEMIOHWTED L) CRRLAA, BT,
BORFNI LTV i, E1IBLEFH IS 70y MER(X4-
3. BROMENMBERMZER L. BERSZORRK, &
CRIEOMMBROFET FHIBEILTONZ b DTH L, T,
B 1R EN S5 LRTOBERBR S TO 70 v MR (K4-
2) ik, BRI, 234 ABREE - LB 0RES
HIZ D A, SRIOFEZETEIHRE LTk,

35FDTHEENICET 2 HBREDHM
BRAOCFOEHOTE(FEE - FiI8 - HR) 3. £BEWC
BONTHRCEAELMIELAHE, =% ETRHIL 2. 8D
DN WA ETE LIE(EE) Lok ol<T, ¢
YFX=F—MHHL, BOoN/2bDOTH D,

HBELFREOMBEMIIESHETO88(HM0.72, &140.89) .
FREFIEIZ0.89(BM0.74. &0.82) T, BROFLI S,
EWHBBRESE O N, FRESRRTIE, E1HE20HI
0.63(HM0.64. % M0.70) . 0.75 (BM0.75,. &2 10.91). 0.91 (3
7£0.83. % 1£0.90) . 0.85 (BH0.77.%c10.86) . 0.72 (5BMH:0.71,
ZP0.75) T, B3 LOMBEIRLIE V., FIREFHELS
WTh, 5 318150.82 (BM0.64, K1H0.80) THEL V) b &V 4R
BrEon, fANICEL T, Z2hFRFIRE DORTO0.36
~0.46 DEREAE O, B E FIRETIZ0.31~0.60DFHH
Boni, IR LM, Wi p<0.01TH
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EAROERREFERLTCN S, EH[EIOINFFLD2E
FEOBEEEIC LT, 2 TOBETETTVWADIRE 2R
B)Thh, E1IHEE). E3IRHEHB/ IO E, —F
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AbNb, SEOEBRTEI MV 2820 L L, BIERE
B OBMRELER L7205, 4B EREB) LESEUMNR)
FPREBOHBOBAZFA LT, i ToORBL T
HIrEEzNE, HEEL MV OEAEDRICE o TER%
THIMEDH B, Tz, WAL BERZBICR O o7,

5. (&8

EEEBEOBACES T, O L BMEEOHEE T, L5
EDBMR - IO B HNE - WEHEAS T2 OHE, K
FTVREREDLRIBRREIRTFA YV ENTETVE, )L
TRREHEE ORI LY, FUBFORVEREES 2D,
BEOOTAICHET AMETIE, EREICONIG L7248 -
BAENE - BENSOERP S, FVRTWESHLELENO
BRA % fFbhTE2[E14~16], LA L., KBELELTIO
WLk, BENEYOBBRICOVTHI»  EREPRELCE
BEfToBIZIZL AERONE o e, SRIOBIEERIC X
> TELNLHERIZ, BEFTFA COUBH S, HERIERSE
DOWERROM N % HETEDIRID DD TH B, BARWIC
i, HHEWABORKEEMUEBEDT— ¥ %, BIERBRS
K-> C, BEREDOBEBTIEDLODTH LA, EEOEIL
L BMOEHABROFFELHR T E 127200 Th L BAAL
BOWRRE RKBEHROFERE LTEMT LI TER, &
BRITING DORR L MO ERRIE - {ERFEIEICE T 5 L1TH%E
25EL LCHAFERORMETY., BRENEZLRY ART
L NFENFBWEROREANEHED T FETH S,

NI | -El ectronic Library Service



Japanese Society for the Science of Design

y
g:t||n|'|m||u|||||||||n||||||||u‘|m|nuluu||||||u|||||||||m|un |HI||I|||HH|I|IlllHIIIIHIIIII||II||IIHIH|IlllII|HI|‘IHIlIIII|IIII|Hl:_t
= 4(M-SD) —=
= 3(M+SD) 4(m) =
= —=
= 5(M+SD) =
= 2m —=
g_g(M-SD) E
= =X
= 5 BE
= -60 =
= 1(m) 1/1 scale _=
ZT=IIIIIIII[HIIIIIIIIIIII|III||IIIIIHII|IHllIIlllHII|HIIIIIH‘IIIIIIIIIIIIII |HI|IHIIIHIlIIIIIHI||H|I|||||lIIH|IIHlIIHIIlnlllH|IIII{HII|IIH’I.IFT:
$E145 (BHE)

1(M) x=0(y<0)

8245 GRiR) 8435 (1/iE)

2(M+SD) y=-0.0088x"+1.1039x+4.8745  R’=0.9875 4(M+SD) x=-0.0142y°+0.9267y+19.5670 R’=0.8223
2(M) y=-0.0006x°+0.7251x+2.6873  R’=0.9835 4(M) x=-0.0114y°+0.6520y+14.3360 R’=0.8464
2(M-SD) y=-0.0054%°+0.4785%+0.6601  R’=0.8043 4(M-SD) x=-0.0101y°+0.3589y+11.7530 R’=0.9542
$E345 (vhiE) 85545 (/M)

3(M+SD) x=-0.0074y°+0.1959y+7.8514  R’=0.9337 5(M+SD) x=-0.0201y°+1.2519y+37.0110 R’=0.9291
3M) x=-0.0100y"+0.0812y+5.6107  R’=0.9840 5(M) x=-0.0159y°+1.1966y+25.4540 R’=0.9614
3(M-SD) x=-0.0156y°+0.0329y+2.4885 R’=0.9533 5(M-SD) x=-0.0129y°+1.0637y+15.9900 R’=0.9471
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