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Ergonomic Evaluation on Skidding Tractors

Thawornwong LOPACHOKE *
Yoshio Fuj *

Summary

In skidding operations, various types of tractors are used. Most tractors were designed for
construction work and then modified for skidding operations and thus possibly suboptimal in
ergonomic design and standardization of controls. Thus, an ergonomic study of skidding trac-
tors was undertaken to identify design féatures that do not meet recommended ergonomic
standards, and viable solution were proposed to improve the situation. A sample of 6 skidding
tractors operating in Tottori prefecture were evaluated by direct measurement for the tractor
dimension (ergonomic designed component for example cab entrance, cab interior, controls etc.)
and questionnaire for the operator’s performance evaluation (related to tractors’ performance).

In this study, the recommended ergonomic standards were based on anthropometric data of
the tractors’ drivers. That anthropometric data were also measureed in this study (see Fig.2
~Fig.7).

Through measurement and observation of the skidding tractors’ component, and completion
of an ergonomic questionnaire, various features were discovered to be inadequate on most of
the machines sampled, notably

(1) Cab entrance — step height and cab entrance not wide enough.

(2) Cab interior — inadequate seat adjustability.
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(3) Controls — winch controls location were inadequate. The actuating force required by
controls were overforce (more than 50% of the controls).

(4) Cab climate — summer and winter climate condition were excessive.

(5) Noise — When operating noise levels exceeded the proposed regulation (i.e.,85 dB (A)).

According to the tractors’ performance evaluation’s questionnaire cab climate, noise, vibra-

tion were the most critical features influencing the operator’s performance.

To improve the working environment, further recommended included :

(1) Installation of step and grab rails.

(2) Improve seat adjustability and damper cushion.

(3) Improve and adjust winch controls location or adjustable seat rotation.

(4) Improve force requirement for controls.

(5) Place simple fans for cooling and heating air on the floor which are angled toward the
operator to impr‘ove cab climate condition.

(6) Decrease the noise level by regular maintenance.

Further study is required to investigate the wheel type tractor and a new type of skidding

tractor.
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IsEsBEshlv, £k, @O7 »r— MNEREER, 130KEE (RI8ER), 2 TI060/NE
B»o25bDTHo 7,

I R EE

bR HRE, FElOBRZLRL, $RSHICERL, BED M 7 7 5 BNEEHTE EE)
HH¥{H (Recommended standard, Reference values) HIZIE > TWwa 5O ESd», #L7T, k
77 VEIEFIC L > TFE LWEREOER, BREROUUREESF L BEORL 0P EFE L1,
U, #he 2@z bRz,

1. EBEFOAFETR

PR & 72 - 7172 OFERRTF O FE1348.9F T, 30F AT 1 DA, 50F LA EM11H/T

SIED64. 1% % s T (E2BW), ¥/, EESRENOVHIISETHY, 5EUTRS S,
10~15FLLEN T4, 15BN AZTH-72(EIZE), 2FVEENI IV RERLTHWEE

®1 BEFOAETE

AR B/ME | FI9E | Bk | Rz | A%
(cm) (cm) (cm) (o) (N)

1. .88 151.4 | 163.5 | 188.0 8.68 17
2 EEE 83.0 | 88.9 99.1 4.60 17
3. BB 38.0 41.2 45.0 1.99 17
4 JBEE i 30.0 32.5 40.0 2.30 17

3 iTA 31.5 35.3 41.0 2.44 17

5.8 B 53.8 | 58.4 | 66.0 2.85 17
6 . LR 28.5 | 32.8| 37.5 2.06 17
7 . HiEE 40.0 | 42.9 | 48.5 2.27 17
8 . EEE 75.0 | 80.3 1 90.5 4.03 17
9 . KERE 50.5 | 55.1 | 65.0 3.42 17
10.EEE 42.0 | 45.2 | 53.5 2.67 17
11. THE 4251 48.0 | 54.0 3.47 17
12, BT 35.4 | 40.4 46.0 2.78 17
13.BE 22.1 | 24.0 | 27.0 1.18 17
14. 215 8.1 9.5 | 10.5 0.64 17
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& (5/10001#), FE (50/100FH DOfE), mAME (95/100FHOE) wiHHah s, 2720,
SEGY > TN K RO TRAMES BME oo DT, EH/NSVE (1/10001E) %
TR/ME, WH T, ZTORBREELWETRT,

ZLTC, COEERA, Z5AX4 OAMOEERESF LT, o7 YOS RES
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@ EEFOREEER EEROME (K2)

@ EEREO LR, TEROBRKREER BEFEER (K3, 4)
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#4 AFEHAMEDESHE (Reference Values' Range)

A HEEE (om)
NARER AL FAME | FEE | 95%1E
(cm) (cm) (cm) Range | Ave.
1.5F 151.4 | 163.5 | 177.8 | 151-178 | 164.5
2 B 83.0 88.9 96.5 83-96 89.5
=1 38.0 41.2 44.5 38-44 41.0
4 JBNE C 314 30.0 32.5 36.3
DT 31.5 35.3 39.3 32-39 35.5
5. BE B 53.8 58.4 63.0 54-63 58.5
6. R 28.6 32.8 36.1 29-36 32.5
7 HiEEE 40.0 42.9 46.6 40-46 43.0
8. EEE 75.0 80.3 86.9 75-87 81.0
9 KRR 50.5 55.1 60.7 50-60 55.0
10.FEE 42.0 45.2 49.6 42-49 45.5
11.THEE 42.5 48.0 53.7 42-54 48.0
12 FEHE 35.4 40.4 45.0 35-45 40.0
13. 25 22.1 24.0 25.9 22-26 24.0
14. 2iE 8.1 9.5 10.5 §-11 9.5
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7 BEBEOEAHE (Reference Values)
(1) SRP.=Seat Reference Point. Z DI
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DAKFEHE DZREETH 5o
%5 FEWNRLA-LITOS—
sS4 i) T FIRER | (LBRE
MITSUBISHI BD 2F BEHURE 10 JERR, M,
(Angle dozer) FRILBE R PRIEFHEX
MITSUBISHI BS 3D BHURE 17 &R, M,
(Shovel) FRILIEEE R T AIA B
IWAFUJI CT-35 B E SR 8 M, Pk
IWAFU]JI CT-35 e 9 b, MoEBIR
KOMATSU | D20S BIRKE 14 TR, MoEpEEk
(Shovel) S EE M
KOMATSU D50S BRI v Y — 23 Wb it ez
(Shovel) DEE
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® FRUBEED > M-V OETREENCE (K5, 6)
@ EEREY— MEEHEE (J7)
B, WELL T 75 OEEREOE G FHEHNS0.4m (R7TER) 20T, H3RLELE
B & TROBRARBIER L DDLU, HRTRO DD eRlghsd,

2. b7 BEHORTEHER

HETRRLIICFEEL NS 751366 (EL) T, ¥ TCI7u—7—MThH-k5, UTF,
FWEEEH S L OREERERL, FET S,

(1) ZEEAD
70— — b7 77 ~DOFVEEDIF, HEOBHERNEIINE LI, CTV—LRFrIE
7 E{Lo TIT O DS, TNEEESOTEOFHRERNEK 6 TH b, —MICHEET RFERICHED
FOEDTEDLITT, TUPEETAL—ARLTES L) TRINITR SRV, Fric, FEOEER
£6 FEEADBIOTE

B HHE(E HIZEME (em) | EHE@ERTH - 7z
(cm) X+S.D. “H5 (%)

AL

TER 2160 140.8+10.1 0

) = 65 59.2+16.4 16.7
FEEy

Tl B = 35 30.9+5.7 66.7

T2 E¥R 20-30 44.2+8.0 0

D3 B 20-30 26.0£8.4 50.0

(#) Recommendation 124 EIOWIZE O A4EHEIESE £ SWEDEN
BHER 2 E W U,
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FZ Lo THREBROBIRIEY L Z EWEET, TENERY v 7D EBEAEED S5 FFE L
{, EHWKEEZANRBROPABOWEROM>FRLETH S, £/, BEENOI Y bo—ox
—HER BB o D EERHT20OBFE L &L, VA—EHOBTLEENEEN D,

AL —T B 5 EHEE R 2B FIC KBS OREEENER 6 OF 2 IR L TH 225, HlEE
LEANTHBE, 1EHERB6EDOADLE (66.7%) BEEEANTH-72, LrL, 2EM (18
He 2BHOMR Hear bEEEIVRL, KM (2EEL 3EREHOBER Tl3d 50%)
DAHPEEBNTH o2, L, 70—7—HTR, BELERORBBEREEZFvI 5,
PEFATEDLUT, ThEDQEORANHEZRETHY, EEFEHEPLEEE XL KM
XLEEBRWTHEI,

DEW, BEEADHSOFESE, 65 bEEBEDI60mL DKL, ZOELEEE LTH-
DR 1EDATH >, BB, Ya~IVEDOLT 275 TREEH7 — A8 AORESEEEADH
xo%@%&%@mbfpto

BT NRET IREBEET S L, ME A7, VA—EREATLFETHED 2 OEFIALT
B EAHLETES ELTWAOBS»50, IRBEFE LW & TRk < EFERICR-F
BRBERERb b, BELIZNZ2 77 DARSFMMTOTWIDIR1EBDATH 72,

UEDE» D EOREWELITERTE S,

O 1BE:2BHOBEBESETE20T, MBIAT v 7BLETH B,
@ EEHEEANODAOFDCTLAREDAPRAY v FEFRUBM>FEE2RTLABL G, b 70
KB 2nE % 5128 ZOREESEGEEbR S,

K7 BEEOTE

B HHefE HEME (em) | BEHEERTH-
(cm) X +S. D. T2 B (%)
JEERE (CAB)
TER 2130 120.8+17.0 33.3
g 2 90 80.4+19.1 50.0
THE 2160 148.94+ 9.2 20.0

(2) Eig=

FBIEEIZ65 £ b, Closed cab T3z { Opend cab TH VD, 1 EREREORIERZFNEY A
HIUFD7V—LbHDHAL THo T, BIEERIRST OFERERER T WR LTz, EHREORIERT
MORIF2EDHD, B 1EBEOHPHEEMEAUETH -1, BITESOZ 7 I PHIETDH
STeds, BbtholtDORya VBT 78 T60am Uiz, ERRENEEETH S S L EbR
Voo BEREMSR S ILPo DR, BEEEELKEWHHODS0S TH->T, FOMD/N NS 75
TREWAR—ZADHE TV N—EBEIEL, BBLOREEINL L, i, HOREFLERELEL
TR o vREESRH 2RI E b, ok, EEE FEHHBRDPHERIBH - 2508 L <,
& o BB BINROERY D SBEF ETF L OOy 7 H—F, TN LHEIHEETE
BAZY =By 7 FOBRBBFE L, CT-35 775Ny 7 H— BT CREE
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BTz,

(3) BEES—
RETREBTEALTIOERRMET 2 2011, EEEY — N OBLTEMSBEET, LarbiEs
EIWCHETEE 2L, »D, EEEBKIC LoD EEESREEL TWT, L»biEghEshE
IBETELZS Vv N—EEIMTO T RERD S, £z, YD vy areELNITE
REWTL, ZERBETET A EBSBRET, TENERBEUND SR E v, M 0EERRE
WHER ELSBWBIUEPFAR TELLENDH S,

SEOEEFE Y — P SO OFHERRE LR IR LI, ERFEOTEREIETO T 75 TCIFIZTHE
FEHERTH Ve, Bl Z vy arORE, BITE, BEIRIWREETH->72, bl onT

8 EEHEOH

BT FoHefE HIEE (cm.) HEENTH -

(cm) X+S.D. - E#(%)
SRP.—R 40-50 41.8+1.2 100
SEIRRE OHE
-y 7-NOAE | required 15° | IWAFUJI(2 &) =15 33.3
-Cushion DA | required 15° Brbil 0
Hhioh
-E A 40-50 46.6+4.4 100
-BAT 40-50 51.7+4.1 33.3
Angle of cushion 95°-105° (Range=90"-105") 66.7
Jw¥a s
& 45-48 . 47.6£0.7 100
BT =44 53.2+1.3 100
-Ha =10 15.3£4.0 100
iR %) HEHLE

TL2&

¥, BT OWIERFIRTH - 7283, ZDEMEFSImEE D DIFVEI/NETE, 55l 50
PHEY > EBbhiz,

Lo L, EEEORSFAOMESE b hORESHETE L0’ 2EDATHY, LTHMH
DOEXOFBPIREZ b ORRYS 6ol TNEBEOAOUEBLETH S5, HOEBEFO
BHFERCEDWT, EEEY — POREHHAZRL TATOBH T TH 2, ZOE, BEHE
FETBESR LD D L TFTHA i, FAPUEREEEEROEEFOERENS TS 2L
MTED,

B, BEEOKRAOETRER Y vy a2 v OBEaR VS v~ OIEEIREER Cit, &b Thid
BYBSTHEH, EHNCERT LESD B,

(4) a v ro—EEE
arro—nEBIIE, VY—, RN, RY Y, AL vFERDD, 7u—-IF—+ T 7 F TR
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FEILVN— L BRI AVBELLDTH B, —BINI,

@ HEEODS A Sz OBEEORMG
@ fEEIOHH

® fi#E

@ BfFcETLH

®

B (FH4Yy) k&
LREBLTCHEFSN TS, Thbb, QonTid, R VEERORAY—+ A by P
A v A 7, FEIV oS- 3 e E O ik 5 FER T RERERHIRE, BEAIVIEBE
BT LB BN EREFRE, FhZhEL Tws, 7, BRN, WHERX, BHta
Yhu—VEBESDH D, MERTIIEBENEL D BB ETCRELNEHEECEETE SO CHEIE
FOEF LD, FERPTA > F NI AOEIEHEL T 5,

@uonTiE, Bz, vA—2FiAREEE Ty POBRbLEINEU B R E, ZOfFEIAEM
ABI DR ORI & - THHET X 3 b O TRTIIEE 5B VEOEEIBETH 5,

@ owTlE, MBCHERT 23 Y P —VEELTEEFSERICFR 2L 2 @EHN—
TPreferred control locationy # % 1% FControl comfort zone, —IWZHET 5, HEHWVIF#
ONE A FETE, BEEFORBOIRNEMOTEICIMECE 2 2 8 EE L, AFREHEEICD
WTEZIE, 20BN OHENTHS Z e EE LW (M5,

AN

£9 O bO—JL OB
Bk OB

v ha—)

4T T fir B FHaRe, A TR B s b

e B N w B 1 HEHA K O axihra—) | DO —v | 20—
g (3 & (3H) (3 &)

VN— O O — O O
~_E N O O — — —
AL v FF T O - O - -
3R

(1) OFAashTWwE Y 4 7IOMMBFITH 5,
@ IWAFUJICT35 (28) Oy raryba—niE7 72y bl Tws

=10 EERBEIHFOD > b a—)L (FEIa > b O—I)EBEOFHE

avire—iu U (em.) & fp Bl
AT Range © Ave. (cm)
Ry n—
LK 81-72/66-38 : 75/47 =81/ 243%~ e =83.3%
v 82-72/63-38 1 77/46 TR E=16.7%

TAVFAY b a— V-
(BD 2F 1&%EY

B L IS

(IWAFUJI

26)

85/72

75-72/59 1 73.5/59

W =100%

(H) = =HKIRIEALE,

® o = i/NMRIEALE
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w11 BEEEFOD> O (ERDY b O~ EEOFHE

avho—i F—% HFE{E (em) A B2 fiff
245 e Range : Ave. (cm)
EHE L N -k 3 87-75/48-55 : 79/51 =81,/ =243 e =87.5%
A 1 74/55 TR =12.5%
F RN S— 4 90-44/82-42 : 74/66 R =33.3%
T 2 98-92/84-82 : 95/82 TR =67.7%
T — NEEL S —
il -
il 3 78-62/54-49 1 67/51 R =100%
AL N —
(BD 2F) & 1 60/16 2 =50%
E| - — AR =50%
T2 ba— s —
(Flzvan) i FE — -
B 3 72-64/51-44 : 68/48 e =100%
A vFasra— -
L — - WE=67.7%
LA 3 65-59/53-52 : 62/53 e =33.3%
VA PR N —
LR — - TR =33.3%
H 3 92-86/55-52 : 89/54 TR =67.7%
G T B L EFBRIEV -8R, HEREV -BI5KE LD
®12 BEOY b O—IAIBOFHE
a v b a—VEHR FUFEAE (cm) T Ay I ;O
Range © Ave. (cm)
75y FRI )N 98-87/78-71 1 92/75 =95/265 W AE =83.3%
AHE=16.7%
T F R 92-82/77-70 : 88/74 R =100 %
TR 78-77/74 1 77.5/74 HE=100 %
(IWAFUJI 2#&)

2T, QOVTOSEORERELE I, QROWVTIFEL, 11, 12/, hEE2R
5L, EEEIAOFEL AN—OMER, VA Y FL =8P LEr- 02K E, MIZIEIEHEE
HWHNIZH D Z EBDP5, 4

O EW, EEFEEHTOFEL N ICOWT, BINCREEICRLTH LM, £k,
EFCERIET 2L N—238 4K (35%), GFHISAK (656%) Wi h, ZNENEFL/X—D56.3%,
HEVN—D66. T%DHEIEEFEN T, MAZ2EDE 3 L63%DASHERBNTH Y, FEERERTH
DUN— EBRTEBENIRD BLRWI ENDPD, Vb, 727 N—t v v FBEy
N I B EEAH33.3% E MIEMEARICAIBE L Twkhol, Thid, DS I 75 cRehn
DRRIC X D EEFBIOGEWUBR T 7 e v oN—%EL D, HEVIECTIHNT 78 ORRTFENFEL
BOBE TR TORETRRERARI NV EEFT 5D, EBONICTRETDHSI, T,
T4 FERELN— Z T RTEFEORIC D B DEH, KEL EEE2 V0> TRELZTNERS
THREYITC, LVEELSOMEREZ %0, ERFESERETE 2RI T 2HEOWENLETH S,
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REARI NVOMER, RIZCRLIBC—BTINVOMEND LEr» > - LAME, 31T E
TREMBIED -7,

BB, BERITOSANVERIFTohTwEary ba—NV A4 v FEODMEIDWTI,
WIEHEDS, EIETF» 575—85emDIEHETH 5123 L, FHAMEIX80—89cm, FHIAH385ecm T, TEIEH
B H - 12DII0%DATH Y, WEBLBETHD I 855,

@Dav ru—VEOREIET A OWTIE, FORERBENRIBCELDTHS (HL,

RI13 O b O—JUREICET 5 H0OFHE

AV RO — T AT g HIEE A
# X+S.D.(ke)
1., F@arba—nri—
By /- 12 11.1+4.0 83.3% overforce
EEH L 8- 25 6.82.0 76% overforce
TN IN— 6 11.4+3.8 100% overforce
g4 ryFavro—prN- 10 6.6+4.0 20% overforce
TU—Favbo—jbun— 3 4.5+1.1 0% overforce
Ny MERR T —7)
AV P O—LN— 11 3.8+1.2 0% overforce
FfE 7.3+3.9 55% overforce
2. Bavro—n~=yn
A T 2 6 3 BEEIMEHEELIE | 66.7% overforce
7Ty FRSN 6 3HEHEEELLE | 66.7% overforce
T 7N ) 2 4.0 09 overforce
il 57% overforce

ZA v F, K OBTIEERI L % H o 72) s

Z DIHIEEHE(E T,
FEhV N 0.5—5.0ke,
B NAE 4.5—9.0ke,

A4 wF, Ry 4 0.3—1.0ke,
THDH, ThELHRT 2 &, FEIVAEHOBRECHE L U FESEST . 3ke T, FELE
VAN—FEDSS U S EMEU O ELEE Lzl E, Fk, BESINVETRERLEHEOHEE
HFH20kg BB AZ /o b DD H Y, ZOSTUWEMEFLULONEEL 2 Z L3450 5,

B (F¥A4 ) KOowTRE, SEBCHAEL L2720 THEH, —BHUCEZSH I L,
HEERFOFRETES UL bHEECRIFTELIREALETHD L, £k, BEHHERURA Y
F, RY VR, EBEFEODVI LI TERICMNTLUESIMETH->7-D, EHO I X0H6E
WEFERI LD LawEy, BRVEERTETHILEND D,

(5) EIRE DREZME
HERO L D WHFEHELI N7 27 5 3T XN CEEESEH S Twiavy Opened cab TH D, EIEF
BHERDBE SR L > TEEFEERT 50T, BUAEEBPHELORESFMFRIEI RS, CT—
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BrTIFCERBERY 7 YBREACHD T o Tw2307T, FHOBEE CEREZFHD
W, LHOMFEELESBPRECTZ LM, BEEBERREDO N 7 X bWIFT o T,
BN 340 5 OBUCINZ THEA AR L > ¥ v DR ¥ b EIRE ICHIAAE S EENT R
WERICH B,

(6) EIfE OB

BEEFICE> Tw 2 ERFOERICB U 28T, b7 7 7ETROEERCHEIL fBRER

HIZRT, BREEEVIVIZB0dB (A) LT ThY, BAFFLV~A238dB (A) ThiLah

T 3030, KISIRLI2ERIC, ldling BROFHEEE L~V IZAES3dB (A) THRAFFELY ~WVETF
R 705 —OEENEEL N

L~ (dB(A))
Wi Half throttle Full throttle
. Idling
ik | BT | Bk | ET
MITSUBISHI BS 3D 78 90 95 100 95
MITSUBISHI BD 2F 85-87 | 90-92 | 87-89 93 87-89
IWAFUJI CT 35 85 87-88 | 90-95 97 95-98
(BHEHER)
IWAFUJI CT 35 83-84 86 80-82 | 94-95 | 90-94
(BEEEWER)
KOMATSU D 208 77 70-72 | 80-85 75 80-85
KOMATSU D 50S 90 85 88 95 103

£15 (EBIREEROBE L~

{ETIRTE Rang of | Y¥35{H | %over | %over | % over
dB(A) dB(A) 90 dB(A) | 85dB(A) | 80 dB(A)
Idling 77-90 83.3 — 40.0 80.0
Half throttle
-k 70-92 85.0 18.2 63.6 72.7
-7 80-95 87.8 30.0 55.0 90.0
Full throttle .
-Zik 75-100 92.4 85.7 85.7 85.7
-FETT 80-103 92.8 50.0 70.0 95.0

T®H-o7ehs, Full throttle BETIE, ETRER UM ERIZ92-93dB (A) THEVVEBAT
Wz, Half throttle BFTIE, #FILRFTRAZE L /2 b 5 27 5 D63.6%6%3, FEFTIFTI55.0% 25 HLHE
iz TB Y, Full throttle BETIXZ DEIEN SIS WHE R Y, FNTN85.7%, 70.0%ThH -7,

FEL b2 7 5 OFEAERIE 8 F~23F I RY, WIhbHWI A TDbONE L, $i, B
fl, FRPEHROIMRD TFEREZLTVRETH S LN, ZOROWENEIN,

(7) HEEROIRE)
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R16 b T 5—OBEROIRENME

7u—7 b7 28 —ETHOEE (m/s?)
BefE Half throttle Full throttle
X Y yA X Y Z

MITSUBISHI BD 2F 0.03 0.78 0.25 0.03 0.78 0.25
MITSUBISHI BS 3D 0.29 0.44 0.29 0.44
IWAFUJI CT35, ElEHR 0.12 0.16 0.36 0.78 0.78 0.78
IWAFUJI CT35, &5 EH 0.18 0.27 0.45 0.16 0.33 0.36
KOMATSU D 208 0.25 0.20 0.30
KOMATSU D 508 0.44 0.38 0.68 0.78 0.78 >1.0

GF) OX ®iR), Y (&h)=/,¥EH, Z (LT =5EIEH
OSEOPRETIZ LT 75 —FIEEFSEEIL0R, T 2T
BOEEDHET LT,

K17 2SFEEOHFEELEMEY

- #RE (m/s?)
TR X v | EmE @)
8 0.6 0.9
6 0.7 1.0
4 0.9 1.2
2 1.2 1.7

HEEHEY — FETO 7 Vv—AIEHY Yy 77 v 72D ), BEhROETREON S 75D 3
HAZ & OEBEHE L In5, £OWR GEFROA) #RIGTE LI, %72, 2170 @I
(REFEER) & L OFFIRMESRL Th 57, MEELKT 5 &, —HOEIELERRD 6 KL
ODEETEIBEDL 7 75 THAEMEMZ 208, EEERHEP4FHTHOINELRTO N T 75 TH
FEULTICHE > Twd, b7 7 FEEOREEREE, TEINERE O L 2F 212,
ZORBMETHNEIEERIEZVEEZ L),

3. T OERPBRIFMEEIC DLW T OERRTF OB

FEWRNT LD, 17THD +Z 7 FEEFICN LISOKEH, 245 TIEI060/NEE» %8257 »
T FRZ L AREBERT o BER, 168405 HEEE,

(1) &ffr U TORasHE

¥, EREHIZODWTO "L LTORETHN, OEFHER» Sl~IEDd &5,

FHEEE L, TERTWwS,, TRV, T, TOREV,, T, 05 BEFHliE R, £
h#n2, 1, 0,—1,-208MI&E%252, ThE2I6RCOVTEHL, I 275 T LDFHEA
EEHLI:ONRISTH b, %7z, RROREMZIE N 77 5 Ol S 2R L 72,

Ihi &3y, BREORE, K, BE, SEE, BRI oV UN—SRURHERED
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18 KIER L OFHMES

g
FHEE MITSUBISHI | IWAFUJICT 3 KOMATSU ggé
BD2F | BS3D | BIGE | A%F | DS | D50S T
(GBI AR (3) | (3) | (3) | (2) | (2) | (3)

el 0 -1} 0.33 0 0 0 | —0.13
SEEEREAE 0 0 0 0 0 0 0
L EERE 0 0 0.33 | 05 | —1 |-0.33]—0.06
SRR -0.33) 0 0.33 | —0.5| —0.5|~0.67|—0.25
avbu—LoN—%1—-0.33 —0.67| 0.33 0 0 0 —0.13
EHEnE —0.33| —0.33) 0.67 | 0.5 | —-1.5 0 | —0.13
SHERE OIRE —0.67{—0.67{—1.33| -1 -1 | —0.33]|—0.81
MR DOEE 0.67 | —0.33] 0.33 | 0.5 0 0 0.19
BE : —0.33] —~0.331 0 -1 | =0.5|—0.67|—0.44
G A R 0 0.33 | ~0.67, —0.5| 0.5 0 —0.06
IEE —0.67 | —0.67 | —0.33| —1.5 0 —-1 | —0.69
HERE, SR —0.331 0.33 | 0.33 0 —-0.5 0 0

JEIZw 4 FRAEDEY, T2OBbEEENSATRELRWEERZEOHEETH D I 8905, Bl
T, IHEQHEBKSWT, HEreBEETs,

(2) EEZEEOBREICDOWT
Bl S NIz R, 7Yy — NEQEREEE (NEE) 2o TIE BARICED &,
AHOEEEOBEE R+ (T, & EEL-E81.3%),
B, &L b ORE R ST S 2w (H75.0%),
BESEES AL TR (F75.0%),
BWHET BT B oA =237 ([F62.5%),
H, AOEEEORERIGEREHCREY (7162.5%),
THolz,
IDERHET 5121d Closed cab 1T 3 LM HFER RV, EEPOEBREE 2 2 %0
PSS Tk 5,

GNCHCHRCNGC)

(3) FEEHz DWW T

2L LT OBETHRL R YA FAEAPED» O TH LY, His0BEH 20w TAS L,
O FEOEEROEEIIAEVEES (TR, EEEH56.3%),

@ RENC & o> TIFRIEBREKT 2 L5 (43.8%),

® CZofoFEEcERETES (62.5%),

THoTz,
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BETE TR~ A F ARBE B oTeDd, ZOHBFHRE LavDEss, Er OBy
ANEEHZ i RARY, RENCBL T 13 SRS & S M e DIRBIFHIIRS R L iEE
D QFFRFHE & i HIZIE—EL Tw 3 L8505,

(4) BEFCOWT |

FERICATEED VIV, EWn12.5%, HiE37.5%, PRE25.0%, Ev6.3%, HEEEIS.
8% THY, 50%DHFI TR BEENZVEET, 3L.3%DEDAHPEIRIZLTWE EEIRETH
277,

—7, FI 7 FEOBEVANVIE, AOFHERERY AP BRREBAEPEDBLLAVEHD,
EBERFOFEMFN L Ty, P27 EEBTABREPREVLOTH L EDEVAL
PEEFECHEI LR, CHEREBLTHWLIDTHA D,

(5) BEEREIZDOWT
FEIC A TGEERE Y — M 25, EEA%68.8%, PRELMS.0%TH o oS, i
DRIETIZ

SEEREORIED X < 0 (56.3%),

BESEICE S (56.3%),

IEEIRGIEEEE 7 o N — MR (50.0%),

WY RNOWB L AE AR (50.0%),

7w yaridtaiEe (66.3%),

LWSERTHY, v— bR vy 3 OMECAE OB CIRII L EE O LT 2 L HTR
ENTBY, SEOEEHRY — VEOFHHUFERrORTHIRITIBLIATH S,

GECECNECNC

(6) HEEADEVED IDOWVT

SEOFHBR T, EEAOBERBELD IRV, Dby aNIATDNT7H
BAOREED 2 1D TH B H, FEWCR2EasEliE, EE87.5%THD, PLELEEN
12 5% & - Tz,

BB, BECOET WD AY y LI B e EOMIC448H 5 LEELTWS
B, TORD2EFY a_~NVERoN 775 DEBEFTH-%, £, ML DOHETIX
@ ekl EEE»LTCHenR Y (50.0%),
@ BEEAOHAY BEZ TRV (43.8%),

EDEIZEBFELNT WS,

(7) avra—LrAN—HIIDNT
FEHIC &SR T L, E@356.3%, PRENL EE0H25.1%, B0iS18. 8% TH o 17,
i 7:.’_9 Eﬁiﬁ"]@ﬁf" bj:a



=Y NS R s b a N W 213

O VvAN—EHRTOFROBEHICH A, (FRED T3V, $368.8%),
@ VN —HEOME RS 3 H

Fahv— (68.8%), BEARY NV (62.5%),
® fEBOAMPES (FEH) wERZVD»

FEhv v — (68.8%), EBEAIIL (81.3%),
@ BFCHBEUEONEET ZH

Fahrov— (68.8%), RBE~y A (81.3%),
ThoTz,

@D Tid, S EOFHERCHOEEBEMU EOBRIEN ELE L T35V N —ENEL B o iz,
FHEFHMC b ZOHAPHBICRA TV S,

IV fEmEiRE

BRETLZORUTEMEER P CFEHSA T2 a—F M 5 2% 64 & % DERFLT
ZBT B RET— 5 %187, LT, FIZIEE 4R LEEEF O BRSO T 5k
BRUBWEERF OEIE L 2 5 SRS OREETEH 2R T I LRz, g7, THEEEHHEY
i, B2~K7 R LRCGEEFOFEEOEERFHEASEER Y — F OB EAESKES &R
EREEL TH,

BT, SEOFELZBELCC, WEOEHMB NS 77 O T ABITEALE S & ME S 2
TREDEDKIL D,

(1) EREZEORBHAAOOENERT &2, Bz, YaWEBLRFDNF 79 CRFEND 2, F
Te, FMEDAT v 7 ERD, CTU—AEX v ET OB (2BE) BEFE5,

(2)EEZDOER, EEBEOR»rSATNINZ 78 (B, ya~xA®) cikdEs,

(3)EIEEY — M, AL TOMBRTETCERLHONE N,

(4)EEFFHHOI > b o — VN —FFEEMEICH 27228, HHODORRYBEYTELL -
T EDDY, TIZRAMVAN—RETELL, 74V FUN—RGZOMESREL Ko7, &
7o, BAEWCET 2 NV EEFEEZHZI T 08 %E 1oz,

(5):EIEENT T Opened cab DT, EXOEREOIRE 2 HEEHICHE TRV,

(6)EEFIC BT 2T, FELE NS 275 ORHUETRATFE VANV TH585dB (A) %k
Z Tz,

(7)—7, EEFE» S OFEOFTME 22 &, $oT03 LHBSLEER, EEEOEES
&, 58, B, EEFEy— 1, BRI 0 — MU NN—HEHOETH- T, EEFOFEH
FURE L TSR & 28, BEHEEMA TR, BE—EL Tul,

PEDOFEREEEPREZT, 27, BECRTHRETEZZA2—2ERTs 7L, T H
FLWEBTER ISP T0waEY, LrLEYVEDTHS, bTI 27 IS OHEOERE, &
BIEEERESEBLEI L THSI, Thbb, ZUyIVORE, VN—PRSNVEDES D
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s, BEHOW D H, HEEFE Y — b OWRE, FHEREOFIREELERARL T, REIRER
EFBERL, E/EEBEL LD A LXK LD,

DEI, W, EVMAL I 278 EBRET AR LU wAIROwT, UTrEIET S,
(1)BEFNEOED 28, 1REE 2BAOHEIETE20THEIA T v 720 {1 3,
(2)EEEADCE > FR2EY, BREOSHEOFRSL LY, FbsTF2E51T 5%,
(3)EIE D Closed cab {LERKRETL, WEBRFEEML 5,

()Y a_WFATOMNEYZ 751200 TH, BES LD A L—AWR BFCGEEREA DML
WEL, FERZENO LV AN—EORE 2R 5,

(5 )ERRE S v N —BERERREY — b OMEPFHE T BB ERET 2,

(6)74 >F F 7 ADBRIEEORICE, EREIBRANERLRS X527 5,

()7 72N N—DIEDWE L Z OREICET 2 N2 ERT 2,

(YBH L~ NVE S5 IR T 5,

Vo BhiIC

BRETEZORMCR-7efiE L v, BETbERTE L1, BLAOBYIOFRICKLT
FENREZDELL YT 75 0EHIED R, RELBLIZ 756 H0IA TDbDODH KD
D, HILWIATDF 750K, —NVEOEMERZ 77O TRBHIAET 5 2 Lk
o720 Lo T, UWOHPSTMCERTET, £/, T WAL R AW ST E i
AN 2EHbRECLbHo 37y, BBNRTEZORMICBY 2EM M2 7 7 HEROBR
REWDTRLELZEDELL D, SHFETCERLoLBES COWTE, BURFEEEFH L
<, ERAOBSCTHEL b OTH D,
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