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DL, AL v TFRHLbDNDHH, 2—HF VT AFHHETO T2y hLrLbA
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Yag Az —521%, WP o TIESEHINTWD, 7Y v FIETFRHN
2, B BHEIK ZENBMTE, MELMHR LTV, 2—FE U 7 15T,
HFTY aANRE—Z 25| KIFT, BMEMIZDEFET 7 ) —F0x ¥
YAN—EMIR DT ENEL, MIRHEMIZ LD KERT T 7 a— FERIC X S
EFERNER I, 5 EIHEZONART TS E T L CRIET 2 falRit
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<FE BTz, ZHITHK L, UD 7 JRBITIE, EiZTe. HE~DBHERDRNT &,
7. BEEORAT 220D+ KE S LEMERRT L 2 IBBBBI LTV,
FIT, RKETIE, 2=V VT (M TORREREZIT T, FEAHEERRES
i PROBE OBBRE, /17 & OHREIER X OMRE AR S ITEE L 72k
BRoksE, 7 R ME, 217 o7, BERIZIE, FomitteznEe 5%
T v v ZPEICRT 2 B m L, EOE L TT7 L— A THRERLZHERAE IS
AT 2 S0k B H R, FUL - E SHREEO 5] & KR, & Rk
EFTNLEAYIaL—Talh by, LA—RESHEERES L RIS OV TR

Do
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4. 2 EF vy SR REORKERL

4. 2. 1 [FL®HIC

B DB OFEF T v ZIENL, R L 22 LIAT T v oy ZEEE T — A DU
BEHEZDHI LT, Vv y X OBERAERHZRAGT T2 2L Th o, EHlL vy v ¥
AEIE, KERNELEL LRI L, EERBRETIIARN D &S BBEAD Rl
TENRHETHD, LML, WU TTL—LLIREIZ 7 LOBRBICFEE AN
SITO MEN D DO F O A L LT 5, —HF T—ROUICEEIRE X, FHEO
M ME T 2 EmA L » (NRAEE THEM7E |~ # —HQL), 2014.), FR_% &
HLTWLEAEITIES HICBIELICK K 225, RFBRELSOT K T27201Ic8E 4 T
TL—AEERE T ORMEILS T5 &, BIEELH»BEHAE £ T o HEENE <
7Y, BRSEROFERAHENMERT HMERLAEL 5,

T, RETHE, Tl OFEA v v FTREBREO X R 7 25T 5 & LI,
R LTy vy T T A 2REL, FHliL 72/ RICOVW TR~ 5,

4. 2. 2 A&k

1) RO 4T

B2EO—YPEY T 4 THETHEBOH o7z T& BRI, TAR—20
EVvofo bW R LR (TR, F2RmODHEERIL) OFAIY v v ZGHE
BRERE D & 2 7 & Wi % 53 0T LT,

2) Ty v ZiHETE T VRE

U v FREEICOWT, WRFEEREIL, Yy v ZREET 2R EL

3) ¥ v ZEEIE T LA

SR & & v > ZRREE T VRIS OWT, vy v ZFREIBERENE 4 g5 E 5
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LALIAT> TH DV Z EBFHL T b o7 (R4 -1, £4—2), [A
BRIZEE 2 A7 OREEZ 00T LT, #EBRE 1X, — RIS MR (FEATH  H T
ERERE (P TERKSH TKK1306, LT, <7 R—1R)) (F4 58
¥EZER, 1987.) 2L HRESECEE) 148 ERAE 15 ROEBETh o7, ¥, -~
JAR—REE, %326 (W) x238 (D) x19 (H) mm OHUZEER 13.5mm DI 96
v, B 7.5%30mm OIE () L—iFIERTL2 bOTHD (K4 —1),
AN LIAA TV D R BHIORICELER S M Bk, ~7DOLTomE %
RS ETRILAR~ZLEZX D N HREND D, [EAEF AR —IRBEE R
(General Aptitude Test Battery: GATB) (A BIATE L E R, 1987.) O—EE LT
fEHINTWD, v v ZilfiiEEESEL, SEEEORPGEHEELSEIZ, £4 —
20ONL@DTFIETIT>TH Hbol, EREZEK4 — 21277,
FEFHmIL, TSR ONLLT ), TRIHLANLRT I REDIHEAIZDW
T, FEFITEV[1]—2R 0 EBEVR]—FRPEVB] W T THRVE] =RV [5]
— 72D RV [6]—FEFIZR W7D 7 BRFEOFH A THZELTE bote, LRFHET
—ZZONWTC, v ARy h=—D UREZITo72, & bIT, AFIEREDOFE
RO T2z, JHE AR A RO 2 12777,

F4 -1 PEBRESRMN

1.HEBRE (4 40)

1) fip ¥ 46.5HARTERA 6.2[m%] (39~54 %),
2) P51 % 204], & 24]

3) K& & & 163.0£8.0[cm], AT 72.3+16.1[kg]

HfEFEREE FREICEFEOHEWE
ST AR — FRE O 148HEERZE 15[4]
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4. 2. 3 HREBEE

1) xRS

SR D > v » X FAEIERIEIEX, O 20mm F2E OBV OBRA~F2 AL 545
Wb L&, QFWEHMOF TER 6mm, ¥ L FROEREEDR & &2 RFF LoD
VX v AERET — LDORNEEHE LT OMERDHD L, QT e ERE RN LT
Yy FEGET —AERFELRITIEZROR N L, OFEBIZEITEER & /3D
OCLES Z &, @FRRAID/ 713, FBEET TRELARXR LIS HTITT ALy
NBREWZ L, REMEARETONT (K4 —3),

IR DRRIERFRIE, 27~87s ThoTo, TDIFE A LR, TEFEEZERELTT
—ADR~NEZLEZD | BIFCH-o72, 2L, T EMoOBRIZFEEZ AN T
2520 OTREZEN LI W &, 77 VR Z#EEEZ R LIC N &7
ERRKNEEZ BN,

2) ¥x v ZREET VRLE

ATEOEREZ R T 527 MY, AT LBV THDH, O7L—2rLF v
7 OF ML 20mm L FCHRWE ZAICTFEANDILEEEZE ST 2 &, @ik
REELELTHRETXSL 9127528, QRE VR EEBREMIE, B TOME
DENBHDLDOTHEP LN &, @BIER TN TN L, OfFL 1 —% Lk
T L8 L THIMAMERSH D Z &, OEEETIC0 722 & 2872 < B &
DREENEREND Z L, OFTE&ZNTENRO L D ITHIT &0 BV TORE TR
BTEXRVEIICT AL, @BEEOEEIRENERE LT VW b, OFRELA
WERICIE, BERRASCEBRED 2 128 o b nZ E EEZ bRz,
INSEBEEXCERLE, UTF0LBY ThDH, OMEHEIRID OEFBEE R
Bexs ko, SEEARNC Somm BREOR> F2ROFiF7z, @y v 2 AT
—AERL Lz, @S2 EET 2N &0 S EEMICBEIL, 7T—24 L —fEiC
o TR T, BT @< L 21T L. ® /) 7 OER% 24mm 25 30mm 12 LT,
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3) ¥y v HHREIET VI
ERAFREIE, SHRREEDS 27 206 87T #, BRI 16~34 B TH Y, #HBRE &I
KIRH L 0 RIEHOF N 3 ~ 6 BlEfa i (K4 —5), Fric, @EiiErz7— 24
DR~ LR DREHINEME S, v X FREIRER & 7R — FR&ESE L 1T
REGILTEY, FOHmASICHAIL W (M4 —6), FEFMTA0EHIE
X, RREEDY 2.0 5 4.0 LRORARRT, BIEHN 40000 58 ERFThHoTo, #F
I TRRARLT &), LA LRYT &) oEN 3 aREmEL (K4—-7),
L, Yy v XBEET AL, EREOR - FEREICRFTEDD, Yy v
BFET — A DOR~EERZ 2 LR X ARFICFER BRSNS I ABHIE I L7
HEEZEZ L, EEREUL, 0.1~0.8 O#IPAT, P & ZBRE & 1T
DUEAN DT (K4 —8), FFEOIEL X IIHBREOBMALLBERLTEY,
At AS RAF 7208 B BRSO UF 2 72 EMAZICEA ST, BETE 2720
EZ b, BT, TRRRRLT S, TRHLAR LT &), THREFh) 36 E
Thoto, CSHNT (FRA, 2001.) FHRIZOWNT, WREEX, T XTOHEA THIE
oz BnEmMProTo, BEEX, WMWERNNOREI), HERA LX) 1THAE
WoEREm<, TFRRAELT I, RG] 1XXERC, S oEBITRE
WOFPE»-72 (K4 —9), ZhuE, AIEHO T DR CA L —XITHRIET
X570, o VIEND LILRWERIZOW TN EBEN TR 720 TIX
bR I, 7 OEERIC NIRRT M O I3k R K0 2 IR AR
[P <
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4. 2. 4 FE®

FoEmEO—Y LY T 4TI THRHFOH o7z TEAIT v v X ZFH LIZ V) &
WO FOIRENE L R 2 E R ZEICTHREOEA L ¥~ ZHEBRIEOZ X 7 &
SR LTz,

1) ZORER, ROBREOBA~FEANDILENDH D &, FVERE O CHEifEE
DEZXERFFLOOV ¥ v X HEFET —2DORNEEH LT HMERHHZ &, #f
TE&ERAERNO Y ¥ v FERMT — L2 EKFFLRITIUT RV &, ERRITH
FEZR< ENRNRXBBORTLEI Z &, AMlD 70, FBERETTRELRES
FIEHFTITIE MV 7B RENT &, R ERMERDBET bk,

2) TNODOMEREZRIT 51Dy v v ZREMET NV EZRIE LT, T VAR
fliL7z& 25, BAERERIE, 16~34 B & xHREE X 0 3 ~ 6 FlfME S iz, EE8ET
iiE, #IEEOF N THOEE TIMERF»-To, Fl2 RIS, Ul
LANLRT &) |l
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4. 3 ERELHTIL—LITLSEDESR

4. 3. 1 [FL®HIC

F2EO—FE YT I THEBOH o7 HEBNEV), THRAICENE D)
EVIOBRERICE D HFARE DL THRET 2R RFEE R L,

MR ORLIRE B, 10kg BREE TH DA, ¥ U 7ili&ETIiL, 25kg #4825 b
bV, 7 CEEEREE AR IS (1S011228-1:2003.; e, 2010.) (X4 —
10) o FHZDR LIy, ERFEICHEEL TEET 22 L 0B2x 6050, fiifs
D12 D DB DOIFELNR-LEMED EITTE 25 OHIK 7 ERE S L2V, — K1
2, BIWHDO NNy 78y 7 TlE, BEREHEBDRLT 57D OEEN /NS <
BOCEPIEREISELS 25 X WP OFHED e HERE L T\ 5 (JEHEILHE,
1990. ; AHAR—>, 2012.), UL, SAEOEBJEAMBETIL, T TIZEERER
WIEE A EBERCRIBRBREDRE R &, BARIZ 2, v ¥, 77 ok
L CHREOTRNEZFIET 572012, N0 LA T U hOKIERZE A FE e
Z &R EHIRIA LN,

ZIT, AT, 20X RHENNSLPT, BEERIZEDHEARE DL
THBRBT A7-DICEYUTT L —L R 2B LEEY T T L —LET L ERIE
L, BEOAEZHE L TR L7z RIS OW TR 5,
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4. 3. 3 HRELEEE

1) WYY T L —LAETFTARE

WL CTTL—LDEEZHEL L7 L—AB LW, ZIUCHBIARTRER Y v v
S PEEAE - RAE LR, & 260mm (7 7 7 — A& 7 L—A EIESSTBA
RILFLES) BT L7 7 vy —AFEENLT Y T8y NalE £ T ORI

) 147mm 2> 5 134mm (R < o7z (K4 —12)

2) BEOAERIE
BHOIEOHERMRER 4 — 5T, ok, FARUEGVELIEESGET, /g,
(BN 7 o r—AMEEE 0 L L, AIZIESAE Lz, EHIE, 34T
Fbhxz o r L, AZEE L=, ETIE, Twix 0L, HUZEELRME L,
xtRRE & BRIERE A 95 &, BB B b 40tREE (REMRER) UL, ATANS
24mm, AMANZ 21mm, AN 4mm BONCENEAL LTz, IEEFE BROEE & 12T Bk
TiE, Arls Smm, AMIZ Smm, THNZ 2Imm BLCENPE(L L (4 -5,
M4 —12) , 62, HFETT7L—A, RNy REXOEEEAEDLEDL &, IEEER
BEE B ERFCIE, BEOMEZFIMN 18mm 2k L, EERITESW=Z &l
%

F4—5 HFOERERSR BT [mm]
7N L= PRBRZE - Jrh2E BREH - NERk2E PROBRI + REUBHG &
Fmwo itk A4 BT ®ik A4 BT Rt K4 BT
AIEHE 3 9 245 -3 4 239 —26 8 419
*PERE 21 -120 241 29 —6 221  -31 3 440

EORYE - W R 77 o= ARREH - BIHIE
A HEETHL - ARIE
ET o Fum - BMIIE
2l PERE R — R ff &
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4. 3. 4 F&®

F2EOZ—WEY T 4Tl CHREOH o 72 BB EV, [HAILEhE S
EWVIOBERERICL 2 HRAHED L THEBTA720ICES TTL—24, v vy
SRS P LY T T L—AET AR RE LT,

1) AL EYLTT L—AET NVEMABIANTERIEREIZ OV T, BONE 2 #IE
L7cia e, NEBEEBREEE BTl &R C, fFEEIC 18mm T3\ /=,

2) HA-STIRBUSMC, A Ea >, BRATEEIZOWT, IS TTL—
ADOHBERIZOWTHRF LTz, ETATIIEY T L—2 2RI E TN &
EREE LT, WY TT7L—ALEV FOMICTEHNTE THZE LT <
0% L, AV N O LU T AR AT SV BRI 72 D 72 DB A 13 D RIC
BT AR NI A D RFCESRARE L D b ENICUEL 72> THEM O AR ME
INDZ L, WRAEATIHICT L—ARIERRDICE~EMT 50T, EHR
BOBHENE TR TE L RERD L L EX b,
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4. 4 BRILMEIHASFETIVIZELD5IEHER

4. 4. 1 [FLBHIC

BV OR SFRENE, NEHe 0BEELED T, BMOBEZ XX 570
IZHEFICHETHD, LL, UL REOTED LH, BOMELCHIEE L
U720 (RTJsUfEER, 1999.; YEH L E], 1990.), HASKHIMiA @ LIC <725, Wil
B E BB RIE L T, A EBBOBELIEERN TEROENA S KRE LY 2
MR DTOIZHBRAENRELS 22720, BROBBEELH D, £/, B~V ED
RIMEREOFIEIE, 74— v 7 ORFENCHBIT L EEZ N0, (FEF
OIS N 2Bl 2720127 F—r y 7 DRFEINTEETH 5,

HE ~ T v 7 OB ~EREZ B WK TIE, sl EN3b R HfitEs b0
D, Nt OB EENMEKHEERRE IICHEI TERWERNEH S, Lo T, 7
Z—n v DIRFENEHEFF L DD, BASTLEFEFRENL I ZEIKZENRTESLZ
EMLETH D,

Z T, KEITHE, BV NORIFAETH72DICR STREL S5 &R
BT DL EBIZ, BV FO5I&E HIREEEEZAEL, -l L 72k RIZ OV TR~
Do

4. 4. 2 Kk

1) SHRBE DA

XTREBEDE A~V DR ST T 572010k STHBE~LV F 25| < hEii& Lz, xt

FREE OB &1 10, 20kg, SIEMAEIL, BV kN FlE T2 00k L, 0, 30, 45,

60, 90°%, TV HNT —A7— (IMADA # ZPS-DPUS00N) THlE L7-,
BEFEL, £, HREICEI LOICE W kR S2R/ET L, TOES

PHUEL L, FRIOEBE~L R ESFAEA~L 2K 100mm FED THITL, TOES

2725 F T, BV TREFTEDAEZREF LN 5\, Z OO i Kl
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elE e Uiz, ZOERIISHESRMETSHIKERE L (X4 —14,K4 —15),

2) - R LR

JR~v bt o5 & IMEEEE R L, B-L MREET V2R ELZ (K4 —16),

3) BV N T VR
AMEET NV ZMRA LT, BIEAZHEE LTz, BIETEL SREORE LR CIC
L7z (F4—6, £4—7), HIET—ZIZHOWNWT, w2 KAy F=—DURKRE

1T o7,

#4—-6 PEBRERM

1B (4 £4)

1) fln B S6HERTER A= 5.3 (7%

2) KK £ 163.847.9[cm], A& 61.510.5[kg]
3P % 2[4], &2l4]

Fa4—7 FEBRGM

1. L3 XPHRRE, SAIERE
DE~L K ME RV 7Ly,

FRED, b8 23.5[mm] (AF 25[mm]), &S 1.9[mm]
DEHOH (FH—a v )

ME T A ey, @7 —7ME 5K 25[mm]
IWEIAEE 10, 20[kg]
2. UL LBl EAE

0{F SFi¥~L k& ¥4T), 30, 45, 60, 90[ ]
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4. 4. 3 HREEE

1) RO E

5l & 711X, F{l 70~120N T, #WAEEENKZVIFLE, AERKEIWVIZEINK
TWHRAI ThH o7, BEICL ST LI~LT7EE o7, THUE, AENRKEIRD
EGNMREL D EEBIT, FH—81 y ZIHEDIES IV RG]0l &
ZEZAONT, 13 A LD IEEHIETIL, 60°FRE TSI EDA 7 X FR
RSN TV D0, #REDGI IZITNER L~V Th o7z, 90°TiE, 500N % &k
BT ERTERMD ST, ZHUE, T4 —ay JITHBEL M2 VRLARD S
WL, EVWOBEENCTEEREEZEREL VD Z LICERT 5, HEBOKAKEE
X, BBE EANHE TIIRK3SkgBEIZRDZ L H D, AL FOATH
SHEOLEEINDZD, ~UL b1 AYTZD 350N(35kg)FRE DRFF I MMMET, &
DAL LTZDEITRERGIENBMEL DD EEZ B,

B, NNy 7x, BERAL N S TCHXEFFT AMEE S ST D XA THR
BN, B )BE I, AKENTOERBIRHZIIT 5 BABEN OB G IE L& iy
~JL b OEFIIRETH D LW O FHIKIND B,

2) B~V FaliE T VR IE

B~V b OR ST, ERE LB REAAL GO EEE (5oL
R) ZRML7-EEEERL, AELE (M4—-16) ., ZOWEICLYD, BEELE
RTEBE %1/ 2ICTELAEERS D LB LNz, £i2, VIR TH
—a 7 IChNBEENLEHESN DT, a X MEIEICL RS, B ESFHEL O
ok, V—7 LI L THRZS I oTb6hbs Lo Lz, ZRICKY, BIB/NE
WETHRESHIZEI ZENRTE L EEZ LN,
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~3-20kg- > BB #% -@-20kg-E1 {E 45
-3-10kg- > EE - 10kg-E {E 1%
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140 S A S
= >
£ 120 -4
“'RU ol /V
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" 0 =T
60 e E—
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00 30 45 60
HEP ]

M4 —17 BV GIE STTRAERS R

4. 4. 4 F&EH

F2HEOA—YFE) T (M THEBOH o7 RSV FORIZHRE LIT<] &
WO BREZT T, MEEORE L R OR ITRETT 570Kk STV b AR
L7z,

JF-V b 05l & MEBHEE A KRG L, BV RETFAEZRIELE, RIEET VA
AL T, SI&EHZREE Lz, BIEFE~LV hojlE 0%, sHBgIZH~ 14~33%
B SN, BIKAHELE NV FOFIEE, AL T,
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4. 5 BRIMKAEETIVE DHEKTERE

4. 5. 1 [FL&IC

BERE T, REPRERFEIIRIFCER YD, DS RFITIE— MIEAR
RRFENWNCZ T AT v a VBB WS BEBEEAZBS ZENH 5, ERICH
AEREER THESRAENTE L X —DOFHETELEH N T 7 XD L 3—, XZLELEN
INAZREAEICAR 5370 2 E B STz (B AR L3S, 2000.; 5ithE
5,2007a.) AFFETHE2EDZ—YFEU T il TH, L AA—EBIELIZ WL
BlZdHD] R EUREENRLL FE LN, BE~DOHEGHEORFNBLETH D,

ZOXI KRBT L, BRANDEE T =2 Z2FH L Tara—2 <% 12
LDV 2 b—y g OREMREBRAE R A I, ARSI O A5 2 I CRLE L 72
HEATHIMENRDH D, ZHICXY, BEICEDY - E 2@ 5 2
ENATREL 72D, EHIT, K4 —18IIRT L) ICHIST 2 HER [ZtEmit), &
B W R EEARFICRIRTE L1252V vy hbEBE2 oD (FHHhED,
2007a.)

T T, AT, BARANOEKRHT —2&2HEHL T, HARINEKET V2R
fE L7z, T2 o .OMEERE S 245k, B o TR & 55 HED 31k
JUEREEHEET D L L bis, REEERHICE LR IMENEORAE, Aay L
NR=b v v ZRBELAA—DT Y v TEFTHE-ST, L= LIS, FIFREOHE, i,
TR E & EHDLE OEERS L, H & MBESO/AELHE LR L RET
%o
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4. 5. 2 K&k

1) FEMNEEET VERAE, EE-EHEE

BEIE, WAWARKBET =2 X—2A0Ef{Sh, b rEHEIATES LD
[Z72o T, LL, BRESMIT, BAORFZNTIIRF, Kim, EANTITA
N —ZMTHHIND Z DL, HRH, B THILBEIERTE S
ETANENEEZOND, iz, B2 IZRnTr2HENRTLH I TS L,
BARNCEAE DN R TELREDAT v ERH D EEZ BN, HFRNEKET L
BRRETHIE L LT,

(1) A LI T — & -

HRAEHET VEART 212 DIC AW B HET — 2 _X—21%, LFOO~
@OEMEEBZLTNDHDE Lz,

OEARNDEET =2 Th 5,

@7 — 2 EBNEV,

@ 3ILT — & TRISNAFTECRE L 22 2 K ERHEERTRE T H 2,
@EEICHTEF THIFH SN TV D,

BBRECIE, fERIEANANBANE LM % — (IEFRHQL) @ 1992~1994 4
DOREEFT — % (A ARANBERE 34,000 N) 23 & B2 b d (NHAELFEHEE
> & —(HQL), 2003. ; 1 P PE A TEESATET A f L7 TEEIRBISERT, 1996.) . 4 (A,
BRI gty — & L Ca v ¥ 2 — % < X% body shape designer (UL F, BSD,
(BR) 74 U1 28, HQL DO#atT — &) M Lz, Zod, EEEFRS
RETOHEFHZ LAUE, TOEEERERLD LT UL, 1980 FELZICA Tt
RTIEARANDOEHHFROMONILE Y, HREOHFREN R 2D b T
Lz, SEIOEET —2EZYmEAHTE L 52605,
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(2) FEMNEEET VDGR

LT OO~Q@DFIRTH ERARET V&6 LT,

Ok, gy E, M, (K8, FH7—% (£4—8) b, 3
2 —H XX U CHRICKHT 2MAH, KE, FioRRNE2HEH Lz, ZorE,
FHIZHRME (50%tile i) 28 L7z,

@F &, Fhy, WHE, KEIL, BEHIOHZEET V% BSD T LT,

QR LHRDBELET NOFKEEEL AL, €7V EFHEBSD TR LT,

F7-, EEAMESAEEE L, HET -0, MR, FHEIC LIRE, FIRE
DOYEIE & LTz (NEAETE T#MF %8 > % —(HQL), 2003.; HAU NE Y FT—3 3
E¥2%, 1995.),

AFHSCCH LT 2 IRAEE 7 VL SL IR & 5 TR O JEHRE OIS L UL AT
DEFIL, JIS A8315:2001., JIS A 8318:2001., JIS A 8407: 2000., 1S04252: 1992.,

1S04253: 1993., 1SO4254-1:2005., 1S04254-3: 1992. 45512 LT,

#£4—8 HRMETNOERMIMHEE LIktitT —4 HEAT [mm]
HH 16~19 &% 18~60 % 60~75 &%
HE B :1692 (1599~1787) % : 1688 (1582~1794) % : 1590 (1480~1697)
7 1574 (1491~1668) 7z : 1568 (1464~1664) 7z : 1472 (1362~1570)
ARBH % : 703 (700~703) % :778 (779~780) % : 815 (816~819)
7z 1 639 (639~641) 7z : 648 (649~649)  Zr : 753 (754~757)
fKE 5 :60 (56~63) B .65 (58~72) 5B .58 (52~65)
7z 51 (47~56) 7z 1 51 (46~56) 7z 1 51 (46~56)

H o xFPo () SOfEIT 50%tle fE, () PNOEIX 5~95%tile & 2 157,
BRARMEIZETNVERE L0, AEZR W L CW D EERD 5,
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2) PRER LI X o IR IR ~HE
(1) Tk

% DIEET — 2 ITRRIEOTETH D, ~L A v b, M, BHEERLICLD
INE~HEZ SOV TR L,

(2) IR E, FEMRIC XD INE-HEHRE

FEAEDaEa—FvxT U0k, BRKETHD, LL, EFRIDIE, FRER
RNEERAR EEBFH L THEBRERIEL WD, 0D, I a2lb— g UIFICT
ETNOONEFBET HLEND D, BBBELSE LR ETIIINLORENERE S
TWD A (JIS A 8315: 2001.; [UiEEE, 1980.; (L@ E K 5, 1990.; Henry Dreyfuss,
1966.) , BEEEHSH CITERZIN TV,

TIT, Ay b, TR EER, BERICOWTEREIERO HEAZRIE L
Tz BIEF L, ANMAERTLREFEL L 4 — [BRHOEODOARFHHl~=2T V)
ICHEIL U 7 GEmEE S TERIMBE A G TP TERMMFIE, 1994, JIS Z
8500:2002.), AFHE THAAL 7z~ v N, TR, FEM, SO EL K4 —
9, TNOHLDOEHEA[X4—19~4 —40, #HBREMEL L4 —10, FEOHEEH%Z

#4—11, HERREZ X4 —42 12537,
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3) LbREORAEIAE L L oX—ArE OB

RO L A=V o TRE D 3 IRTTEAEZ ERL, TR 2 &% M LTl
E LT, FBEEX, B4 T7L—20 T, ZHDFE~UV N MBS T EBE O .
IR0 & LT, AL X B Crifilz 1, Z65miT Y #hchaflZE, ET
FENXZzeh T HAZIEE Lz, > I 21— 3 T, BihEfigsEa-T, A
By MVULA—BIOU Y v XRELNA—DK T Y v T2 FTERST, BETL5
i & ABE L7z,

FREHET N T Ial—3a LT &L— LR, TIRMEIZIIT S (S),
Ft (B), Fa (W) oBE&HRLEE, % (Gr) MEOEEL LY, J§ (Osuon)
ERTBEAT (Oewo) DOFAEZHMEE Lz, TEMOAE (dwrst, Pwrist) 1F, & HIC
180° (HISZArE) & Lic, M4 —42 12737 2CET NV ET 2 LN & RO AE
ERZEENSGLUTOX (1), (2) TRkdohsd,

FEHET LVOHEEIEL, 100mm (2 1500~1800mm & L, ET /L EEHHTT L
— AL OFFHIEIE, RS EE YT L—2ILFETT, T 5 ERE (<100, -50, 0,
+50, +100), RAijf% 4 B (0, +50, +100, +150) & L7 (X4 —42), 7e¥, LT
A& Omm & E, (KEET VO (SIP) AEYTT7L—2KFHR0 LR EEHST
b2 &, +50mm &iX, FEET VOB (SIP) AEYTT7L—AEE0 XD
S0mm FHWMIEIZH D Z L AT, SHIZ, AENLE 0mm &%, FEET VO
B (SIP) AEH T L—LJFR 0 &R UHIEME THDH Z &, +50mm &I, K
WKETFLORBE (SIP) NEYUTT7L—AFAE0 LV 5o0mmBiFICH D & 2R
T, P, AENE, BT MK DR EOMAEMEIEX 0mm & Lz, 22T,
EFTNHRIZOWT, 1500mm [ mEn 2, 1600mm (3 &En B, &4 20HE, 1700mm

IIHFERMEOEHMEICH <, 1800mm IXFFEFEMED 95%tile fEIZITVME TH 5,

ﬁ2+(E_W+WGr)2—SGr2)

Jist P 1 A OleLBo=CO0S 1 ( SEEWANTD)
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4. 5. 3 HREEE

1) GREEET VRIE, FEHEHEE

BIELT T B ET V2K 4 —43, BXRFOREET V2K 4 —44, ED%
H ke R4 —12 (TR T, BEROERRET V2K 4 —45, ZOFKETEEZFK 4
—13 &£ 414 17T, ERBEHOPINIEZE 4 —46, L/3—DF D .0 FX
4 —47, EeBEfHOROLREREE & 4 —15, ERBEfoREEHEE R 4 —16,
a4 —48 1T, 22T, LRA=REDEVES (7Y v 7)) 2F2KTE-
THEIETHHRIEEDOHRL LR DM (M4 —47 oL, F£4—15 D Gr, LT,
BOPLEND) &, FOBFE_PFRHHES (PEROMTROBES) PLIchHE
MORFREOMNEE L1z, 228, MLHETHIHFE (VX M) CEENIEZRS
&, ERMOESRERAREICENSH D DOT, L Y FAOHBEOZF 72 & Thd
BT H20END D, EHE 7 V—7EONE, G, KR (b)) OEID 5~95%
tile Az 4 —17 T3 F, 2RO OFEDL, IWHBICOBTERETH 5, 72 & 21,
T A O IES O L FIAEEEE I, 3E 205 300~496mm O#FEFHICEREHS AIHE & e
%o BB OE YT L—AlEIE, 4C ZBE L C300mm BEICTLIZ 05
BTz, M4 —49 OERIEIT 4A, BESSIZ3AZETL22L0BF2AbND,
B A L S —BLE A~ OB HIC W T, WHED 3) TR 5,
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F4—12 BIEOEKE~TE

B [mm] ({KEDH[kg])

;5 HB {K# -~k ik
1A BE 1300 1400 1500 1600 1700 1800 1900 2000
1B M FERE 1459 1524 1551 1622 1711 1792 1872 1956
(1.12)  (1.09) (1.03) (1.01) (1.01) (1.00) (0.99) (0.98)
1C g%wﬁ) 812 853 869 907 961 1010 1058 1107
(0.62) (0.61) (0.58) (0.57) (0.57) (0.56) (0.56) (0.55)
[Tp=8
1D FEERIE 150 151 153 156 157 157 158 15858 %
VAR
(0.12) (0.11) (0.10) (0.10) (0.09) (0.09) (0.08) (0.08)
IE J2DIE 86 88 90 92 93 96 98 100
(0.07)  (0.06) (0.06) (0.06) (0.05) (0.05) (0.05) (0.05)
2A fﬂ%&é 1643 1750 1852 1973 2101 2230 2358 2487
=)
(1.26) (1.25) (1.23) (1.23) (1.24) (1.24) (1249 (124
2B EEESEAT 181 181 181 183 184 186 187 189
(0.14)  (0.13) (0.12) (0.11) (0.11) (0.10) (0.10) (0.09)
2C Eﬁ?dﬁbﬁ 133 133 145 146 147 149 150 151
BRI
(0.10)  (0.10) (0.10) (0.09) (0.09) (0.08) (0.08) (0.08)
Mgl o=
2D < 238 235 234 228 224 220 216 212
(0.18) (0.17) (0.16) (0.14) (0.13) (0.12) (0.11) (0.11)
2E }f%m’g 262 253 237 222 212 204 195 186
(0.20) (0.18) (0.16) (0.14) (0.12) (0.11) (0.10) (0.09)
2F BDOEX 204 214 223 233 245 258 271 284
(0.16) (0.15) (0.15) (0.15) (0.14) (0.14) (0.14) (0.14)
— {KHE[kg] 43 47 52 56 60 65 69 74
) ) Q) ) ) ) ) )

E o ( OYNOETIREERL
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K4—13 EEFOEKETE HLA7 [mm]

& JHE R4 Tk ikt
1A HE 1300 1400 1500 1600 1700 1800 1900 2000
3A EErE 683 746 811 867 911 955 998 1041
(0.53)  (0.53) (0.54) (0.54) (0.54) (0.53)  (0.53)  (0.52)
EINiE
3B fg;ﬁﬁ 590 642 700 750 789 828 866 905

0.45)  (0.46) (0.47) (0.47) (0.46) (0.46) (0.46) (0.45)

3C EOm & 449 490 534 568 601 634 666 699
035)  (0.35) (0.36) (0.36) (0.35) (035) (0.35) (0.35)

3D 186 209 237 258 270 284 297 310

(0.14)  (0.15) (0.16) (0.16) (0.16) (0.16) (0.16) (0.16)

3B PR S 300 326 347 367 401 433 464 496
(0.23)  (0.23) (0.23) (0.23) (0.24) (0.24) (0.24)  (0.25)

3F E%OD% 120 120 125 133 132 132 132 133
(0.09)  (0.09) (0.08) (0.08) (0.08) (0.07) (0.07) (0.07)
ERENE:
3G EnbH 397 409 420 437 460 481 502 523
B
031)  (029) (0.28) (0.27) (027) (0.27) (0.26) (0.26)
XN
3H 485 499 514 534 560 584 60 630
HEI !
(037)  (036) (034) (033) (033) (032) (032) (0.32)
i
TO
OEDH S5
31 X 332 354 376 399 427 457 487 517J:ﬁ’:%
B
il

(026)  (0.25) (0.25) (0.25) (025) (0.25) (0.26) (0.26)

E (O NoOEFIIHERL
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F4—14 FHEROERE L B [mm]

Fis  HH K¥6 Tk {i@=
1A &R 1300 1400 1500 1600 1700 1800 1900 2000
R bR

39 Dume 372 387 398 414 438 462 486 510
0.29)  (0.28) (027) (026) (0.26) (0.26) (0.26)  (0.26)

BENPLH

K s

742 752 756 773 808 844 880 916
(0.57) (0.54) (0.50) (0.48) (0.48) (0.47) (0.46) (0.46)

3L g% ggi 70 72 73 75 79 83 87 91
(0.05)  (0.05) (0.05) (0.05) (0.05) (0.05) (0.05) (0.05)
BENPDT
3M gi/;i TOE 160 165 167 172 181 189 197 206
(0.12)  (0.12) (0.11) (0.11) (0.11) (0.11) (0.10)  (0.10)
Bitg
3N i@UE@ 72 72 73 75 76 78 80 81& %
H i;?b \
(0.06) (0.05) (0.05) (0.05) (0.04) (0.04) (0.04) (0.04)
30 ;go 50 24 24 25 25 25 25 25 25
(0.02)  (0.02) (0.02) (0.02) (0.01) (0.01) (0.01) (0.01)
A% B L SIP:
3P O E 116 117 119 119 116 121 131 140130
T Ok mm
(0.09) (0.08) (0.08) (0.07) (0.07) (0.07) (0.07) (0.07)
B L SIp -
3R MHEEMmE 91 91 76 81 81 81 80 80
TOES 97mm
(0.07) (0.07) (0.05) (0.05) (0.05) (0.05) (0.04) (0.04)
4A JEIE 375 383 401 421 426 431 436 441
(0.29) (0.27) (0.27) (026) (0.25) (0.24) (0.23) (0.22)
4B WONCiE 403 403 406 411 40 394 386 379

(031)  (0.29) (027) (0.26) (0.24) (0.22) (0.20) (0.19)

AC & FEREHE O

]

300 326 347 367 401 433 464 496

0.23)  (0.23) (0.23) (023) (0.24) (0.24) (0.24) (0.25)

T ( ONOERFEFEEL
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F4—15 ERBEEO SR ERE BAA7 [mm]
e HEHE ks~ =
1A gE 1300 1400 1500 1600 1700 1800 1900 2000
H—w
Ey-N (J:—FEE%E) 108 115 129 139 146 151 156 161
(0.08) (0.08) (0.09) (0.09) (0.09) (0.08) (0.08) (0.08)
B—
(ﬁ’ﬂ?‘ EEE) 80 81 81 82 83 84 84 85
(0.06) (0.06) (0.05) (0.05) (0.05) (0.05) (0.04) (0.04)
"H—E 511 548 590 622 650 681 712 743
(0.39) (0.39) (0.39) (0.39) (0.38) (0.38) (0.37) (0.37)
S-SIP JB — & 438 470 508 533 559 587 614 641
(0.34) (0.34) (034) (0.33) (0.33) (0.33) (0.32) (0.32)
S-E B—0OU 221 233 241 249 267 285 303 321
(0.17) (0.17) (0.16) (0.16) (0.16) (0.16) (0.16) (0.16)
E-W OUL—FH 210 223 236 253 271 289 306 324
0.16) (0.16) (0.16) (0.16) (0.16) (0.16) (0.16) (0.16)
W-Gr i%_bim 85 85 71 71 71 71 71 71
(0.07) (0.06) (0.05) (0.04) (0.04) (0.04) (0.04) (0.04)
SIP—K E—0OX 241 261 278 307 338 367 396 425
0.19) (0.19) (0.19) (0.19) (0.20) (0.20) (0.21) (0.21)
K-A o é;igi)_ 286 304 324 345 371 399 426 454
0.22) (0.22) (022) (0.22) (0.22) (0.22) (0.22) (0.23)
A-A° RBE—EE 86 91 93 96 100 105 109 113
0.07) (0.07) (0.06) (0.06) (0.06) (0.06) (0.06) (0.06)
A’-P EE— EE 105 111 115 120 127 134 142 149
(0.08) (0.08) (0.08) (0.08) (0.07) (0.07) (0.07) (0.07)
;(EEEEEEEEEI)] 297 309 326 344 357 365 373 381
(0.23) (0.22) (0.22) (0.22) (0.21) (0.20) (0.20) (0.19)
A4 W B
(EEEEE) 161 162 164 166 169 171 174 176
0.12)  (0.12) (0.11) (0.10) (0.10) (0.10) (0.09) (0.09)

E (O ONOEFIIFREL
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o e Bt M Bz
:E‘ L= L= TN
e I BE o~somm) (16~598) (0L L) M
OSHOL J5 B En fEh  -55~+170  -50~+165  -45~+160 e - £
Bsuor )8 BA Wiz 0~+55 0~+50 0~+45
YsHOL JB BA i b 0~+175 0~+170 0~+165
. _ ra :
SsHor T8 BA i oz -90~+60 -90~+65 -90~+55 HER - IE
PHEMH] : A
OELBO Ji< BE i fEdh  45~+180 40~+180 45~+180
o %%{E\u 1 180<
a FRIE fEd 140~203 142~202 143~201
WRIST ] H 3 R - 180>
e M - 180<
BwrisT T-BE AR fE 115~245 113~247 121~241 ]+ 180>
asip 5 B i fEh  +75~+210  +80~+210  +85~+210
Bsip 5 B &0 Wi 0~+35 0~+40 0~+35
Ysip 5 BE i Hhdin 0~+60 0~+55 0~+40
OKNEE JiENEaNE fRl  +62~+180  +75~+180  +72~+180
oanke  EEEAFICEE) R +80~+125  +75~+130  +80~+125
OBACK BERELESA ik — — —

4— 3
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2) fRi#EE: LI XD IRHMAEHE
(1) SCHERIAA

PRS2 E DR TIREB SN TV D IME S EEZ R4 — 18 17T, 2 bz ki
X, ~V Ay MIXDEEE 50~64mm, FEEy OMUER X% 25~32mm, EFO

B2 DOE XX 9~20mm TH o7,

F4—18 NWHTEHEINTVWA~ILA Y N BIZ L AMMETE BT [mm]
SCHER 1 STk 2 STk 3 STk 4

LAy bEE 50 - - 64

B (b)) FEX - 25 25 25-32
BEFDOPFEARES 20 - - 9-15
JEFOFRES 5 - - 5-10

TE . SCHER1;JIS A 8315: 2001. 2 ;LygH:, 1980. 3 ;L@ s, 1990.,
4 ;Henry Dreyfuss, 1966.

(2) PREE EIC LD MESHERE

PREEE 72 I L D MEHEDOHIEIEOFEHE & R ERA L 4 —50~53, fRiEE
7 S XD EEMBESHEDO I 2K 4 —19 1T~ T,

ERMEOFEIEIE, ~L A > b T 44mm, HEES OBUEE & TiF 22mm, FIE
TiX 3mm, P5%E%E CIE 1Bmm THo7o, Tubid, T TOREMEL AT/ E
WIIZ 72 5 2 &R E Do Tz, EEORFCMAMZIEAT 2G40, FEEO=E
ZEEL, R4 19 OFIVORHEEMIZH L0 ORWETFTEHERTLONREE
LWEEZ LT,

Fro, BRENERESNLGEICE, HEGENET O LELH D EEZ DI,
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F4—19 HREELZVICLAEEMEFEORE: (1) A7 [mm]

i A TECORRMz2  ERFEIE  RIHERE

~LV Ay P& E 44 >0
(50-64) (31-57)

HUE () 2 22 25
(25-32) (12-39)

BUE (>~ 15 15
Bk ) JE & (9-30)

HLE = 24 25
(12-35)

FANE & 3 3
(5-10) (0-17)

RN 13 15
(9-20) (2-30)

1 RTOEBROMET, THE, FEROMEIRIME-RKEEZ R,
2 ZETCER IS A 8315:2001.; (L, 1980.; (LIF{EH 5, 1990.; Henry Dreyfuss,

1966.
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3) LA DG

FERBERDEEAK 4 —54, FE 1700 miZ BT 5 L S—(0E & EEO RS %
X4 —55~4—59, LN—RIENELE - FOBRSAEZK 4 —60~4 —64, LN
—EThEEE - MoBESAEEZX4 —65~4 —68, HREHE - HOBEAEZX
4—69~4 =137 T, & BIT, RFFEFEROFIEMDI=HIZ, HE 1500 725 1800

B2 U A—NE & EREOEREfEROMIK 3 ~22, L N—RIZALE ST - I
OB 2 X 23~42, LN— BB ETE - o B A E &KX 43~58, &
R &R - OB E A2 59~67 (-7,

L= o TOREEIY, Aoy b a— (K454 00, @) Ti, Aift
X46~50mm, /A4 Y-239~-238mm, L Z272~139mm T, ¥ ¥ v ZiEL /— (X
4—540Q, @) TIX, A% X78~102mm, A4 Y-227mm, LT Z44~191mm T
Hotz (M4 —54), vIalb—Ta i, aigiiElc k- CEMEfMAEL
B AT L A EEL Loz (B4 —60~4 —64, X4 —65~4 —68),
—77, ETR@EN ERD (BBERFL LA Y) 138, FHEEAE & HBEEA
Ei/hsL 2oEHmTholz, Tk, ETAENLENS LR & L oX—D % EERE
WL 72> T, AR—ANEB/LERYVNEZBRT~REHITHLBEEPAEC LD LEE
X b,

—J, HRIZE - C, FREMAELMBEMAEIXIZEAEERS, LLALT
MEIZL > TEEL TV (K4 —69~4—73), ZhiE, BRIEOEIIL, M
BILCWD I &EBER b, HEEAEIL, -45~-90°L % 4 —16 ORFI rJBhEi
O TRZ TRIZ Z & bEholc, BEFHRTED RULA (Lynn 5, 1993.) OFEIET
1£-45~-90°1TBH L ~UL 2T, -90°LL EITAH L~ 3 Lnvbiv TR Y BURTiEss
RO RENLLEHEESNZ, &0, MBETIE, Ary ML ax—%25MilZ
FAE 200 ETT 572012, BiasMa L b s « e 320 TE I M3
HIhd LBz b,

FHBEEIAEEIE, 50~180°L 7r o7, ZOMEL, £4—16 OB A EFHOIZIX
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ko T D, Fiz, BEGHEED RULA OFBIETIE, 60~100°T&H L ~L
2 LR RRLAENRRKENVELHEESN, IHIZ, MBETIE, Ry M-
ZIMANZBAZ 222056 E T 9572012, Bz MaI R0 6 e - BithE g 20T

CABEBEMT S LB bN, ZhE, =2—FE VT 0 FHET [LoN—23 8 (E
LIZKVWVLEBIZH D1 EWVWIEREH—H LT,

BUR I, BV N &R CEBAE TP CHA X IXRMESAERELS 220, H#
ERBEL T, BEEOHEREOERNLIELS 222, I, BV M &R D
&, B3O U B 0 SR ELMEE OMRICIEL e b, BB NEL ko T
BHENPRKRELRD, BV NCREBOEINEBEND, Vay 7Yy 7L
FIET D (LR, 1999.), FL Mz @ LIZ KRR EE W o7eT A Y v
FbAELD, L=V v TORBEDRZ FIT 5L, RICEWERIZZ Y » AR
Mo Toy v XBHAEL 2L 22720, 2RMBEL o270, FilcBET 5 &
BRG] o0 RF K eolz b, AMOER R SIZL =035 ohnd i
IREARE ST,

UKL, U TTL—LDREAY FEMIEZ BT 52 &, dEiEENL Y
AVPRICLTULR= RPN E RKEORIC T LF T T ANRL TERO AT 5D Z &, il
MR N—~EETH LR EDORRLEZOND,
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Improvement of Backpack Type Power Duster using Universal Design

Yutaka KIKUCHI

Summary

Nowadays, in Japanese agriculture, there is a serious labor issue, that population of
engaged in farming is decreasing, aging and so on. In order to get a workforce, it is needed
to establish farm work system which is safe, easy and less physical burden for beginner.

On the other hand, a concept of universal design has been grown popular (spread widely).
Universal design means to produce buildings, products and environments that are
inherently accessible to all people including aged people and people with disabilities and so
on.

The objective of this study is to improve usability of a backpack type power duster by

being incorporated the concept of universal design.

Chapter 1 Preface
In this chapter, the background of this study and the former studies in a backpack type

power duster and universal design are reviewed.

Chapter 2 Evaluation of usability for the commercial machines
First, the usability of 4 commercial backpack type power dusters was evaluated. The
subjects were 16 people aged 20s to 60s. The subjects operated the machines step by step

2 9 2% 9

by -“engine starting up”, “engine stopping ”, ” spraying of agricultural

chemicals”, ”adjusting a metering shutter”. After that, the hearing investigation was carried

out for the subjects related to usability or needs to be improved. A lot of request for
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improving machine were obtained from them. The requests were reviewed from the point
of view of the universal design concept.

As a result, improvement of labeling with attention to sensory and cognitive abilities,
and improvement of control device with attention to physical abilities and physical size

were selected to focus on.

Chapter 3 Improvement of labeling with attention to sensory and cognitive abilities on user

A total of 804 warning and operation labels on agricultural machinery were investigated.
Some labels were difficult to read because of a combination of small print and low contrast
between characters and their background. The quantitative investigations were carried out
for the legibility of the label characters due to color combination, illuminance level and
user’s age in a more similar state to an actual using environment of the machines. 58
samples of label were used. The illuminance level was set at 3 stages assumed from
twilight to under blazing sun. The subjects were 42 people aged 20 to 80.

As a result, general tendency of minimum legible character size was 6 to 11 point at the
"medium" and "high" illuminance level, and 11 to 19 point at the "low". Minimum legible
size for people under 60 was 6 to 16 point, and over 60 was 6 to 23 point. Optimum size for
legibility was 15 to 26 point, which was 1.3 to 2.6 times that of the minimum legible size.

The labeling and control device on commercial machines were investigated from the
stand point of user-friendly interface, especially for improvement of information
presentation method such as “a-easy-place-to-find”, “a-easy-to-understand”.

3 prototypes were made with putting on the improved labeling, and the original machine
and 3 prototypes were evaluated in a subjective way. The subjects were 15 people aged 30
to 50. The subjects operated the machines step by step, such as simulated procedure on
engine starting up, and so on. And then investigations about usability or needs to be

improved were carried out. The feedback differed according to skill of operator. The
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prototype which it was labeled a procedure guidance and mark of each controls, was the

best evaluation.

Chapter 4 Improvement of control device with attention to physical abilities and physical
size

The task analysis for a metering shutter was carried out on original machine, and then
the prototype was made for subjective evaluation. The prototype has a high rating on every
item, especially for “legibility of labeling” and “easiness of shifting the connecting rod
each position”.

The operation time was 16 to 34 seconds, which get 30 to 60 percent off in comparison
with the same operation on original machine. It was investigated that the prototype could
be held the connecting rod, and the mistake which drop from their hand was reduced when
it was exchanged other hole.

The center of gravity was removed 18 millimeters close to user’s trunk with the thin
lumber frame.

The force to pull shoulder harness for adjusting its length was decreased to 6 to 43
percent compare to original machine. Especially, it was effective when the angle between
strap and shoulder harness was low.

The three dimensional human models of 1300 to 2000 millimeters tall with every 100
millimeters interval by using digital human from Japanese statistical data were developed
and simulated in computer. The three dimensional coordinate data was estimated with
standing and sitting position from the three dimensional human models.

By simulation, it was assumed that a joint angle of shoulder was exceeded the limit
when throttle and shutter lever were put at top position. A thickness of protective
equipment and working wear, to add on the naked three dimensional human model was

investigated.
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