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Abstract

The purpose of this article was to determine how the current auto mechanic's coverall restricts
movements, to develop prototype coverall, and finally, to improve working efficiency. To investigate the
problem and complaint of current coveralls, 35 mechanics were interviewed. Video captured method was
used to analyze the representative movement. Based on the previous investigation, the prototype coverall
‘was developed. Pleats and band were inserted on each side of the back, under the armhole, and the back
waist area for flexibility. To analyze the mobility of current and prototype coveralls objectively, range-of-
motion of selected movements was measured by Leighton flexometer and goniometer. Also, wearer
acceptability scale was tested to investigate subjective preference of current and prototype coveralls. As
subjects, 10 auto mechanics were participated. Order of testing was randomized. ANOVA and LSD were
used for statistical analysis. As a results, prototype coverall was significantly different from current
coverall at all test movements. Also, prototype coverall was significantly different from current coverall at
13 scales among 23 subjective scales. The results identified that prototype coverall design improved auto
mechanic's body movement and subjective acceptability.
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< FMOZHN 754E T3 AAT. Crow and
Dewar(1986):= Honeycomb &21¢] H/| A& o]&3l
o ZAYPE g A 220 Px B YA E 73
31932, Huck et al.(1997)2 ZHARLe] ghe zpAjollA
A &g F-Yl slit2 Yol AFEY AR/ES 54
ek FhelMe T3 (1996) AAES] & &
A9l 4L $35] 4DM cut pattern 28314
o, B771(1996)2 2 E ¥ W5 B} /i
A Ad F AARig AA ke F AYEe) A o
T7F s] AP i

A B2 2ol 5] FA3L sl AeA AHl 9
AP E-2 2 754 Fe A7 A 2=
Rort ARG vl E-gE Aot weba B dtollA
= AEA Ry A8 ZAAL EAga FA
575839 BAE 2FEA, B} 753 A
2S g, FHHoEE AP} AR FES
I F UARE EoFed 1 258 T Yok

£ g Ee] 71548 A YoM F2 Hriht
28] FRA wdo) % FF AAPHAT o F
3 Je AAolv, Boh AR HrHE st
ATt & 7T 30 93 2 F 4L g
+5 3 & vholth #H 7z} =AY (Range-of-Motion
test method, Adams, 1993; Adams & Keyserling,
1993; Brown, 1954; Huck, 1991, 1988; Kim, 1996;
Nicoloff, 1957; Soul & Jaffe, 1955)& A Al A| 1z} o}
A o] F njFo A AFolEle ol E2FEo= A,
AT 19549 Brown(1954)2 0] 2 o] B&-2.0)
A e A £F 715y Ade 233 AHSS
93L, 2 o|F Soul and Jaffe(1955), Nicoloff(1957),
Huck(1988, 1991), Adams(1993), Kim(1996) 5-&
S ATl ¥} Pt 20 e A £F
N54e 2] dsted HAL 2P Agst
How, Adams(1993)e #AZL SAH/|FEL #4
Hlw3ld AEE A ot B A7 = A
o] F3 B7HE ofe, AEAE Y] AP ES] AT
el HBH 2Ao| ol Leighton flexometer$}
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e APES ez et st dAFA 5
& coverall> FUl ] A& JAllA A, Bl =
Jout, Mz drjdo] MY thE o, Al SARE
o2 B gRE visd 2L sk e, e
Az FrNE o] FF9 coverall(B-F 71 &2 F
W)o] AAE AT, H F) FEo| FEo] A A
I AH 7t A& A28 RAE AT B A4
= AH " Al Bol ZEHT 3INA FF FolA 71
3 sjdsle AYE <a¥ 2>5 7122 it

2 A8 Seisel e %

71E A E] A & FARE RAE ugez A
Y JHES NESAHZE 3). FAEE ARl AE
HAEL VE IYE JEE 7P Hol AREHI 3
£ 65/35 poly/cotton &2 A2 EAL <F 1> Y-
it ot 1089 FAFAEL 714 AYE sizeo] 2
FO(L, XL, XXL) 48 &AGE-E& Ao, AL
g e 71Ee] A8 HHg 71ELE st

3. oj g%t
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XIS EHl =9 JIsH LK iy 39
<E 2> nlgxiel MA 54
8= AF(kg) 278 (cm) 1}o] 8] 2] & ¥l (inch) A E size
1 79 178 27 33 XXL
2 67 170 32 32 L
3 68 180 27 30 XXL
4 72 175 34 34 XL
5 66 170 30 32 L
6 75 180 25 34 XXL
7 64 175 23 29.5 XL
8 55 175 24 27 XL
9 60 180 27 28.5 XXL
10 . 67 168 30 32 L
// <X 3> Exercise Protocol
4 4s B Eh
1] A 7 10x
2 | maew g golup) 33)
, 3 ¢w s 33)
4| s7 o= F3 &2 g FA F7) 35
51 MM 2oz g Wy 33
6 | FZAZ AU w7 33]
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1S 8| ¢zuug goz woy 23]
‘ 5 o | ¥FE# 33
10| erololel ukgr ¥ 33)
11| B2 F=g7) 33
%\‘ 12} gholr & gto 2 3 o F3 37 33
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Solid line: initial position

Dotted line: second position (after moving)

1) o}7) W21/9)°4 (Shoulder Adduction/Abduction)

2) o7} Z3/414 (Shoulder Flexion/Extension)

3) 8% 23414 (A A9 A) (Trunk Flexion/Extension
(standing))

4) B8 ZFIZ/A1A (FE5$) Hip Flexion/Extension(knee))

5) &5 2F/A1A (8% 59) Hip Flexion/Extension(trunk))

6) 31X] A3 =3} (Upper Leg Flexion)

7) 8% &9 23 (Trunk Lateral Flexion)

8) 5% SI/41A (g2 AA) (Trunk Flexion/Extension
(sitting))
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1) 43X =7 (Range-of-Motion Test/ ZH& 2t £X)

715 ¥ A3 AP 7S APH o=
=4, v)wst7| 8t 87t Z4H(Range-of-Motion
test method, Adams, 1993; Adams & Keyserling, 1993;
Brown, 1954; Huck, 1988, 1991; Kim, 1996; Nicoloff,
1957; Soul & Jaffe, 1955y AM&-3c) 712 2 A
A5 T4 F8-& 918 1A AE TFe
AR, 71E 2 AE A E-S 283 AdelellA Zt
Ay 52 vt} Hu #8722 Leighton flexometers}
goniometerE: ARE-3t 2 SPTH2E 1) AgE 2
B2k &40 e QA8 Fol7] Yl AY eMe
random orderZ. 3} T},



40 B=0FstaIK Vol. 31 No. 4, 2007
2) T2 £X(Wearer Acceptability Test) L 7} 2] 2o B3k L0]3HL HIIEE i)
71E 2 A AAE LAt 3 g 5}

AM e 23352] Wearer Acceptability Scaleg A& 111 23 2 J&t

9=, ol Huck et al.(1997)% 2% 3](2002)2]
APA7E A3 Aoz Wd 2 Video RAA
Lebd 2bgaE ] Al 25 SR 538 S408
3k 12859) Exercise protocolS A4 <X 3> o]&
NYEE 3 5 3320 23e 222 HIIEE 3
Ath(1-9scale 1: 7P @ =2 Jeid, 9. 71
¥ UEEE VRl 8 T Hrt (11239
A 53 Al Al ZF B9oll A A B iEEE

ZAHEE siHoy, =3 WSS FHr) 112834

L7|E &y5e ENY

71E 24 B9 size=, M(90), L(95) XL(100), XXL
(105), XXXL(110) £0.8 BT Jom<E 4>, A
A sElEd @ FRAE FoR wie] YR
& ABEE Ho YOoU<H 4, 5>, F2 AF &
Fo] AYELS A9 AUTE WA, 2o o)
ZHe HIRRIE, ARl A, vl Y 5 oge A

<E 4> J7|E EHYE size =HE

M(90) L(95) XL(100) XXL(105) XXXL(110)
4l Z(cm) 150-160 158-168 165-175 173-178 180-185
&2 €8 (inch) 28 30 34 36 38
<H 5> d9 44 HHE size
AR A% 56 58 60 62 64 66 68 70 72 74
158 90 90 95 95 95 95 100
160 90 95 95 95 95 95 100 100
162 95 95 95 95 95 95 100 100 100
164 95 95 95 95 95 95 100 100 100 100
166 95 95 95 95 95 95 100 100 100 100
168 95 95 95 95 100 100 100 100 100 100
170 95 95 95 95 100 100 100 100 100 100
172 100 100 100 100 100 100 100 100 100 100
174 100 100 100 100 100 100 100 100 100 100
176 100 100 100 100 100 100 100 100 100 100
178 100 100 100 100 105 105 105 105 105 105
180 105 105 105 105 105 105 105 105 105 105
182 105 105 105 105 105 105 105 105 105 105
184 110 110 110 110 110 110 110 110 110 110
186 110 110 110 110 110 110 110 110 110 110
<H 6> 7|& A= HHA (&4): cm)
3} E(cm) Large X - Large XX - Large
27)0)) 150 154 158
. 48 49 50
P ERE 60 61.5 63
w1 &) o] 71o]? 36 36.5 37
e 99 100 101
HpA] 4 o) 99.5 100 100.5
5l BRo A ulx) E71)
Iz 3
F 24 SPMRE B e we 2L AU | £4 S8 7
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37154 9 BiEE myt
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71E 2 AE g8 FAsEE 49Hes
S8 A% -G AT SASE ol &%
ANOVASH LSDS] EAIAE A3, 48 52 25l
*1 AE FAHo] 71E APYEET FAHLE F9
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7(}0} Ho|3 e Re g YEthE 7).
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L
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71E A8 AE FYE e
5 % @9 71%) @9 4%) g | PG TE | Eaie
mean (SD) mean (SD) oo
o7} WA/ A (51;2';) (11181’82) +21.7 1242 8.67**
o7 /41 A (?gi) (1213 '10) +239 125.1 10.63%x*
25 Z3/AA 95.9 111.8
+15. 116.6 5.75%
(4 A1) (12.6) (79) 139
R ! 76.1 93.0 *
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5 F34A 76.8 934 ok
% 2 (14.7) (138) +16.6 121.6 3.58
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A dfE F& Aol 7154E PG @ B &
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<E 8> F& UFEF Hot|
3 = 711/1%;1:(}3)?— %’faﬁfmg LSD F-value
otetalry 2w et 5.43(1.13) 6.43(1.27) AA 2.41
MF sy z e =t 4.71(0.76) 7.00(2.00) AB 8.00*
& elo] Hatrhehch 5.00(1.29) 6.71(1.60) AB 4.85%
Hoj| & gh=r}ohth 4.42(1.62) 5.43(1.61) AA 1.34
T 27 90| zHg-Erholth 4.57(1.99) 6.57(1.13) AB 5.35%
= By} Helsithoh o 4.43(1.62) 7.28(1.89) AB 9.23*
w9 2oyl HWeksjrhohu 2.42(0.79) 3.57(0.97) AB 5.82%
EX o] 23 ¢]o] 2Hg-Erhohltt 571(1.11) 6.71(1.25) AA 2.49
o] 297} Heksirhol ok 4.85(1.10) 6.28(0.76) AB 8.33*
the) o] 22 ¢jo| z}Hg-Er}eth 6.14(0.89) 7.14(1.21) AA 3.06
slE] o] 23o| ot 4.28(1.70) 7.42(0.98) AB 17.93**
#*p< 01, *p<.05
A, B: LSD®] ALE HA HAFHA<B)
<E 9> FH oEx AW ||
3} = 71]11%%;5(}8%1)% /i?a:—(}sc%? LSD F-value
A7) 7.00(1.41) 7.28(1.38) AA 0.15
ZI2 3 Gt o) 5.00(2.00) 7.14(1.46) AB 5.23*
o B Ea]7) 4.28(1.50) 6.71(1.50) AB 9.22+
XA Ee o #E £Eo R A 7 5.00(0.82) 6.28(1.25) AB 5.17*
MM Z ooz Hhs wy) 4.57(1.62) 6.14(2.19) AA 2.33
T %92 Hog ) 3.71(1.38) 5.57(2.29) AA 3.36
a2 92 Huls wy) 4..00(1.41) 5.58(2.07) AA 2.75
o 2 27 4.85(0.90) 6.71(1.70) AB 6.50*
4 Y HPT Yoz ROy 5.00(1.73) 6.85(1.10) AB 5.83*
Elolo]o] v W7 5.42(1.72) 7.00(1.15) AA 4.03
P2 Ty 5.00(1.41) 6.57(1.40) AA 437
Yol SIE o2 F§ FFX 7Y 4.71(1.11) 7.00(1.29) AB 12.59%+
<01, *p<.05
A, B: LSD9| AFHA A HA<B)
2) &Y §ol=E HIHEFH B 1) IV.EE % 29
AEA AGu] Al F2 st A g HrtollA
= Bg WRATETL 58 4o FREE A9 £ dFelMe A5zt B APES] A1

29 AW ohJe}, &gy YAY, & BE B3
2 3te sHA 2AY AT AE Y B &
o AJERT FHH WEert FF A AE & F
Rol, dF AP E9] F, A= 74, F s F44
pleats$} bandE A1 tiziQle] 9] Al golEe

AN AolTt L B & UTHE 9).
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A A3 T
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1. 71E 2 QA EE FHEY B354
A o7 A7 9§ AHZ YA A=,
A 53 ZFAA AEA AdE 2 Ee] 71E
PERT FAFLE Fog zpoldfA FL 7154
< Ro|X &' Aoz vephgth 3 Ay FAdE
2] ROM $7HE% 48 58 2594 F71 & R
o & e, F e s goz Wy groly B &
o2 g oz W T2 BB FITNH F
Aol A 74 AA VEREO 1 (30.9%) o]t & B-S
Eo] &El= A o7 Wi/ Rl A 24.2%, o7
2304 B@dA 25.1%9] Z/H8S Heo=zy
Ay ZAYBo] 71Ee AP FR} A F3el e
A T 71578 ol o]F o X AL RAFE

2. 5397 FEANHE 2374y 4= F 13709 &
E A5, 3 Yol Halrl, @ A Yol AFFt,
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5971 Hetslt), &gl =do] 4, 21N gyt
dojupr], F B 527, slg] dog J3 & o=
QA A7), F P EHG QT ROV FFE E
T ARG, ol A B goz 7 o X -
AA AFEA MEE tARle] 7€) TAl Beh F
AR Fg FJololiX 2 UEEE Ho|T 9
= Aoz yeh, A48 Aol 7|&e] AYERT}
o] viE s 2 golAdo] s | RS & & Yt

B A7 AR A APYE F 25 T2 g
3= coveralld o] B3 Ao] 2H oY HYE ZAL F
2874 94 T899 coverallBoM = ¥ B 5F
154 EARC e Aoz =eyton, AR
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