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A Comparison on the Efficiency and Cost between
Skidding Operations by Use of Two
Tractors Different in Weight

By

Kohji Kojima
Yasuo Ozasa and Yutaka MiTsur
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R 2BECHA TSRO LD EEZ LIRS + 5 7 & —EH{FED O 5347l
PRTUR, BACENTLBEIEC KT 2 LRABC 57 8 —SHEEN LIE LIEFETF
ST, ~H 727 2—-%20L01k, L OfRYROBHONKIT, HHETHEMX
NBECHESEREL2OHD, HoTHFHA L5272 2 -AERINDLOTER, Fhrf
HRBBE LT nk s iR ET 202 MM T 2 AR 2 REETH 213, 157 5%
MIFEOHESH 5 DN L REREOABILYHET S L Rob b L e ELBRS,
BEMCARCR T, T4 —Er=v O VYFETHER 2t RoBR 7 ~5-F 135
I R—PRERIRT, TOBD LT 7 F-CH L THRERCRVTIL, FhaeEMERc
BROCHE B LTI WA L, EHELLBELATFELNTRES, 2t/ e -5~
Bry7 2— %l LERFEOBECET22EERIL, B TELLIREINRT
Wi, ZEZ, BEAACKST2EMA NS 7 2 ~0X BB CTH L 5tk v—3
~B L7 E LT 2t e —F By T2 2 -0, EMFEOIE L IOERD
BTED L BRI 502 BT 00— ER%#B5Z L2BRYE LT, 40 4F
DEILEERFRERFEERCS T, 2t L 5tfHD I/ n~5 M1 57 x—2 X
57 — 5 EHMIEE (Arch skidding) # 1T/ \, ThEXhOBAEELRI L, WEEC X
LEMIFEOHR L BREC O THEBO LB YT -7,

2. BANREULEMIER

1) REORKHE

WA 40 4E (1965) 7 F 20 H~7 A 31 H
2) REDH A

JLERERERER T EREN, BTHEEEXE 2 Ko —8, FTBXE E, JEEesm
FAHNEIEMAECEL CRY, ZFEHOREAEKN 15km oI TH 5,
@ #ROTELNLEFTHORR

AT EROSTEBRRMK T, WK 145ha, {REREFTD 1ha 240 TARERELH 150
m® Th o, MABED S LHEBI T 1=V =Y s Fev T, Z02@BoMEM
EVROEROH 0% 5T, BEBOFRLDEIZAFS, vF52, »HvAa
B, v/ Thote, MEEHOELLDIL 7 <44+ T, X 15m, RTER 8 mm
PADLDREELTED, ZORMCAA D A7 5,4 2 F )R ERFIAC RIS,

MXECBE e LTk D, MEORAEML, MM 10m ¥ 2 LCREL
eBE, BHORITEWTIE 20°, EEOKMS b2 BHOERC K\ Ti1x 8 Th
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o, MEEOTBIBHCEL v FERLTORB > TH ), BRRALEET,
EH O BRI AL L T,
4) HMHHEREIZOHBROEEEDORE
EMEEO T b FHRC x4 5 figE Lo FEMITIRIEET, RERIMECS
WT 26% ThHotc, BHMIFLECET-T, F= vV —%1HET2F 240K
> TRARR T b, RE SRR AEBACE T, RAELTERDOHEABIR
R, BABKBBRCEDDRIEAKRDOEID2AFORIYFTHRMCEN SR,
CORMII S 2 2 —-TIULBE TEM S ALE, I TEBDCF= vy —T, ER
BbHEBoRZOAKCETSH, KECANCL - T2200FFILchixicd X ek
YThbhiz, AL, KB CEM TR THL &, MEBCEVTERMALARLY
BMEhicw o Lk 3BEIL, ZO1AGOMEZOTOS ORMN & ST, 1
WM HIXERAKSEAGORIEETOIRMERN TS 2 2L,
RN RM AR, HEEUER TERM) LS LT 5,
I Brksrchbhit Ry, PSSy 7 CHEORABEINL FERKR-T
W e,
(6) ERICERIN-BBRSIUHFE
2t 8+ 724 —E LT, ZEEIEKRASHBO=ZEBD2HAEKAr7 72—
B, 5t/ 7L LT, Y VT4~ Tw—3 i~ ARANEHE (EE) (County
commercial cars LTD) & s v5 1+ -~ CDS0E BHR7A4—-Frv v 2rn—5—H#l) |
Spx—HFhFRIBER LK, #r7 7 2-DIBIE 1RSI VE 2RELRINT
w3, BD2®8 527 213, BIHoSTHCHEELLCEEN 350kg o/ Flle v F vy
7 —s%#%B|L, CD50 B 357 %—%, BEFELEEFRASHED LS3 Hry ¥y
I —* (EE 620kg) #FES[Lic, 2B EFLETVICHAVbhF= VY ~ii,
<v # 5 — (McCulloch) 1-76 Bl 1 £ CH - 72,
FRAKO—BICEEXMNT, ChCI>TAKY T4 VFOVA Y e~ TICHEFETS
e DENI T A Y e —F, Bibsa~h— (Choker) £ LT, EFELEEHRALAHE
o Bardon hook s 2 — 7 — 10 ARFERA I h, BRI IR FDi-BiT,
LUV 3HE, KRB L 3ESMEH R,
6) fERBOWAEG KUHKEE
5t T2 Z— T X HEECH L TCHYRIEEBRRERAED, 2t b T 7 2~ X
HIEELAE UEEARKC LY, MLABEZRV TR -7,

* my¥v /7 - (Logging arch) © 5%, 2EHOL DT w v ¥V 7+ 1+~ (Logging sulky)
EAMERD,



150

WM ERERFRFABHRATRE F255 $15

1k =Z£BD2HEKMAI57%— (v4 v+BLO0HLBERY) Otk
Table 1. Specifications of Mitsubishi BD 2 Forestry Tractor
(with a winch and a bulldozer)
4 r =Z=EADQIICHF —¥r=vyv
Make Mitsubishi 4 DQ 11 C Diesel engine
i EN 44 27 LKBEF .
Type 4-stroke-cycle, water cooled straight type engine

= v Y v

Engine

SER-HNEXTE

4—82 mmXxX9% mm

Number of cylinders —Bore X Stroke

BITEE®

Total displacement

E & (B 85 B

Rated revolution speed

{ERRR KM

1,986 cc
2,500 rpm

30 PS

Maximum engine IP in working order

o' H R

Starting system

r & % 8

Power
transmitting
device

T % B

Running device

¥ 7 3 v +
Main clutch

T OE
Transmission

WEz sy F
Steering clutch
BE7Srv—*
Steering brake

i% x
Type
S S - ¥

Suspesion system

FTHe -5 %

Number of track rollers

E#e~35 K

Number of carrier rollers

3
Number of track shoes

HEEBRX

Starting motor system

HREREHA 75 v+
Dry type single plate foot operated clutch

WEAEEH

Gear type transmission

GREGBWFHR 2 7 v F
Dry type multiple disk hand operated clutch

ABMERE A~V FRTv—F (75 v 7 L EB)
External contracting band brake (linked with
steering clutch)

sa—5—
Crawler

AR -+ R

Semi rigid system with a front leaf spring

AAl 4

4 on one side

7 L
Nothing

- 31 %

31 on one side

w4 v F
Winch

i EM
Type

7

Fs s R

Diameter of drum

F 7 A W
Width of drum
v — SRR
Rope capacity
| — T ORKHEE

Maximum rope speed

7~ 7ORKEIRA

Maximum rope pu

HREEEEN &

Single drum type with reverse gears
165.2 mm

200 mm
13 mmg X55 m

#H1% 47 m/min
Bare drum

mE#%E 78 m/min
Full drum

w1 2500 kg
Bare drum

B#% 1,500kg
Full drum
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gL (o3%)
b e TV VY Tv—F (FA TR
Type Angling blade type {tilting available)
# B F K #oE X
Control system Hydraulic type
kBB g o Covmangk
g]ﬂilsgzeerft Installation system of dozer blade C frame type
et (BXEX) 2,250 mm X 550 mm
Size of dozer blade (width X height)
L WERBEHE L 660 mm, | 250 mm
Limits to the lift and dig Lift Dig
% OE B 2,700 kg
Weight in working order
S ® 3,255 mm
Overall length
& V2] 2,250 mm
Overall width
2 w (HiEs L) 2,200 mm
Height over canopy
® Ul mawmomm 1,130 mm
Dimensions Track gauge
EEH ES 305 mm
Minimum ground clearance
& # 8 300 mm
Width of track shoe
% & 1,230 mm
Ground contact length of track
% H E 0.37 kg/cm?
Ground contact pressure
i
| % 1 ® 2.6 km/hr
1st gear
B 2 = 3.6 km/h
El) # 2nd gear m/hr
_ 3 3 .
B Forward %d gear i3 5.3 km/hr
Maximum 2 4 prict 8.7 km/hr
speeds 4th gear
¢ 2 1 & 3.0 km/hr
Efficiency ® # Ist gear
Reverse ey 9 44 km/hr
2nd gear
R KANES N 3,120 kg
Maximum drawbar pull
2 W B D 30°
Hill climbing ability
BANEER R E . (Z B em)
Minimum turning radius (Pivot turn)
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2% Hvv74—CDSOBIF 72—k (v vF

FIUHLEEN X OBA)
Table 2. Specifications of County CD 50 tractor (with

a winch and a bulldozer)
TA—-FVY A—re ATy —BF4 - EN

% ) =YYV
Make Fordson Super Major type Diesel engine
e = 444 7 A REEF] . .
Type 4-stroke-cycle, Water cooled straight type engine

= v v v

AR —HNEXTE

4—100 mm X 115 mm

Number of cylinders—Bore X Stroke

BOEARE 3,611 cc
Engine Total displacement
E i s E B 1,600 rpm
Rated revolution speed
TERR R K 51.8 PS
Maximum engine IP in working order
OB A R REIEBER
Starting system Starting moter system
X7 5 v F BEAEREHER 77 v 7
» Main clutch Dry type single plate foot operated Clutch
EBERE ) o5 oz o WERLES
Power Transmission Gear type transmission
transmitting BmssyF BEREWFEHRN 7 7 v F
device Steering clutch Dry type multiple disk hand operated clutch
BTy —F AMRFE A~ FTv—F
Steering brake External contracting band brake
i & JR—3F —
Type Crawler
- s ¥ R F - R
L Suspension system Semi rigid system with front leaf springs
AR ER | rge-s-x .
Running device Number of track rollers 5 on one side
Life -7 - bl 1|
Number of carrier rollers 1 on one side
: L i R 27 &
Number of track shoes 27 on one side
i x B — 77 B EhK
Type Single drum type without reverse gears

|- AN &
Diameter of drum

F 5 & g
Width of drum
s~ 7 H R
Rope capacity
n— 7 ORKEE

Maximum rope speed

"~ 7 DRKFIRI

Maximum rope pu

200 mm
300 mm
16 mm¢g X 50 m

#1% 30 m/min
Bare drum

EH#% 50 m/min
Full drum
#1% 5000kg
Bare drum

B#% 3000 kg
Full drum
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B2k (oo%)
i N FvIYVv S Fr—F (Fa A
Type Angling blade type (tilting available)
IR M
B+ BB ontrol system ydraulic type ‘
HeLWE D 1 HiR W7y v 27— sk
Bulldozer Installation system of dozer blade Inside push arm type
CAUPMERt b b (WX ) 2,600 mm X740 mm
Size of dozer blade (widthx height)
HiHEEABEHE £ 710 mm, F 230 mm
Limits to the lift and dig Lift Dig
® B FE B 5,900 kg
Weight in working order
2 B 4,400 mm
Overall length
£ L] 2,600 mm
Overall width
& ® (EE L) 2,400 mm
Height over canopy
B H & & D BE OB 1,346 mm
Dimensions Track gauge
"KE M EFE 178 mm
Minimum ground clearance
B W 17} 406 mm
Width of track shoe
B E= 1,770 mm
Ground contact length of track
¥ m K 0.41 kg/cm?
Ground contact pressure
-1 1 W 2.06 km/hr
1st gear
F4 2 & 2.91 km/hr
2nd gear ‘
B # s 3 = 371 km/hr
3rd gear
Jos Forward
R AT E & 4 & 5.23 km/hr
Maximum 4th gear
speeds = 5 & 7.30 km/hr
5th gear
3 e & .
: -3 1 # 2.78 km/hr
Efficiency % b 1st gear
Reverse E) 2 br.3 5.00 km/hr
2nd gear
B RXEIH N 5,500 kg
Maximum drawbar pull
2 B B X 30°
Hill climbing ability
/s kR (£ o HEem)
Minimum turning radius (Pivot turn)
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RROWRIE, +32722—-0FEF 14, HHIHR24, EUIRLIA GsHLE
XVTHR24, 62 THS, ZOMFERBRC L » TEERTR-IHS, 2tk b7 7
- X AFECKVTRIFEROBRbEMNV LES L ERAARbR, RLIHD
MBI R LURAKREE T TR OITIEENRTRD L EL 2BDEERNLETH -
DT, FEBOAEYRT D LA TE Ry o1, b7 2~ 0EEFIE3EDEGRER
HD, P77 -EHORBILIETH e, TOMOIFEBRIENEREEORME
TH-T, P77 2 —FEHEECOCTREBOREY > T i,

(7) fERELTOIBE

fFEERROWMEBBELY W > filebhic, Bb, +57%—1%, 7—-F%F5|LC,
HESHLEMOMRTH 58l - CETT S, TOBER LCH sEEWIzEEL
WCHR T2, —5 2 BOWETRILEARAC T T, EH D TFEOLBRM O—
CHLMUDF s~ —wEXHFT TR,

Fo 2 E-BEMETAEBRHMOLECEEL, T-FRIVCY 1 VFELOHKD
HEEFHE Il b, TR 7 ~F R IR T2 F a2~ —%7 —F0bHL,
BT, BICF s —h — BB EFTTCHDIARCHA>TY 4 YFOTIL Y —~T (v 4V
F54¥ (Winchline) 23 %5] ®#5[&HL, ZOXRTOVWTWE7» 712, F3—
A—DOHMHOSEBEAX ST L, KI5 72 -DBEFI v 4+ vF TV Y e~ Tk
WD, ARAT7 ~FRA-THEHFELR, FTORENRT —FDO7=7 ) — FOTIE
BLILEGEFEL0% EDD, DECLTTIO XS AKRDOF X FLEELRE
sy, LEOESIETCHEYLCBEDOAR HIEFEO NI, EEFILMHHTFRIC
BRLTERBOARCEX DI LR TS Fa—Hh —28y, v 1 vF54 vEHED7
y 2GR, v vFISA v EEENL, AKOUERNR7=7 ) - FOTTRD
EFo R, BEWLOREDTY 4 YFOFS AR TV —F%0F, RICHT 7
F—~wEE I T BITE S,

FS 2 & —ULBIBIE Lo, r I 2 2 ~0BEFIRI LT 7 X - IEHEIY,
VAVFDOTU—F R MDTHRRECTAT, KIC240HEALEX T THIE, =
DHEDF 2 -7 —DEAEYERL, EEFRGRE%E-T T 27 2 — %D LHEIRT,
Fa—B—ERRKOTHLIERE, ThbDFa—n—%7 ~FDHEFCEE T K
HTDH, MoTr 77 XA~ EBNTHAERRY LT, KECEMT5TEOXBHMCH
> THTTS,

o7 E—DEEIULEOFEOERYERE L TED BRI, ThODFED 1 1H
Ry % LB of&MEELESC LitT 5,

Tk FF 7 2 —RETULEBRA -T2 EToM, VY HIE, UL ol
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hicEgbis= vy —CEYD LT, EROAKK TS, MkhdLEXCHRIL, &
DR ST AKX AN TRED L b FicH» TEB I CHEEL, PBECEUTEBOE
BAT 5, HEOEE, 2200 My EACENTRBREETRE LTV, &Efr
Bz eEVD R, WA LEXVCREBN L CHBEFEESCEBRAEFERLTL),

b7 2 F —OERIFENSEE DA, WP L BHERBRROMRSA TR, &
hODEEE, V527 2 -0~ THEOBENLHRTHI LT X - TETS
Riz, ChOOIEED L5, EHEEYED B IHCHEELELEETEIS S, HBER
FREDOPICED B ENFULEEL LWL O%, FBRIFELES LTS, £E
KX+ 2 2 —DFERFLEXRDO IS4 >0HBRGELK,

) +572-RldEns, EHORRTHIERBOMEETETTIZL (C
e TRl &98),

2) FIPR-MUAVFELRYyFVIT~-FRIE T, ERMETIEIE, 1ED
EDETCELULBOARTEDTHY BT B & (Thy [HENT) L),

3) MBI INEESRMY 7 2-RNUTBETERTLL (Thy T &
%5,

4 +F7E-AEBCECT, ERLUTRCERRARSAL, HECHULRERN
Biscd (chi THBALY LML),

3. fERRMADA®, BREXTCEZOMOBD

n | AFAHE
BREI4ET, 055014157 2—DffgEHL, Aty Ty ry 5%
> THBSI ARy, ol BEhrxEH L, RBEESmL, 57 2-08
EHREIBCTRINTVENERC ¥ TS Lt L ClfTlichiiic,
BO D241, FYSRICALKOBRER X O BRoRE, EHERES X OENRERO
REOWEAR T > T,
2 MABREIZOWMOED
BUZBROBMERXH AR LI,
¥7-, IR 7 2-0BBEZ L, BEOEMCOWTOBNIESY, HRE
DEMOBREORNLEELSCHE IR DLARL, 1EILEDEMCEKT S, B
REMBE 0 IREBRIEER &, MR, L8R ORE, I OUEHEREE: OBIfRY, X Q)
OHEOBEENRFBAC L » TEHEL, RERGEI/ERESL TV TARETRVWERY
Bl L7ofE B, 2t o v 7 7 2~ AOCTEH LEBFC VTR %, StfoFF7
A —H B TEN LIS ATV TRB) G eh (49,
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Table 3. A classification of the movement of
a tractor in arch skidding
# # " %
Nl gl & omon (+5 R
lEE I/EE AN =] 775—%1@&1/1&%]4?;)
o o fF WABLCEMOHRTH L2 LEBHCH-» CERT S (FE 1],
E
ElEfTE g Bk, EEY, 2EL SO FUEFYHTOR S,
L E R rliEFeR T EER YR T5 (BE2),
i1}
EUEEY | Rk A REDSAD TRES R OLF,
i ﬁ&rw&%%g égja5~*E~3¥4$$H(Dé'vl%%?%Kia‘d*élﬁﬁ%&ﬁﬂ&%?b (%
gﬁ;”%e@ LBH O X HLCK T EEENRAT TRES RSO RED,
WO 0 | EBHrERESLIEHT, BERE2AOBELEY TS (B
FHEnk - BE HA4),
#WolF s — oA TP EARERF s — AT —Fr kA EIND DY
= BAHLED | Ho
7N =) L PS5 a2~ TEBRMKONBERRAELYEL D,
%;H}%; Fa— - PERHCEEHT DR EORED (FE5),
m— 7% L vivFEIAvEE) T (BH6],
e 4 F oz — H — Fa—H—DOHEABNTI VFIA VDT vy 7B BT ORB
Blo#ir b DELED,
KB & F ¢ 74 vFTCERMEFIEEE S,
AE L # b HHTREAANTERMOMBESCH E 2 EZ 50D,
T EHIEG O BH AL EHEDLEZEORPCE T, Liis
£ BLTETT S,
g | TREZELY | ra a0t BHAOBEHIRBAEL DRSO RO,
EWor B R EBRHAETY ShiorfEo,
4 Bl Be b LBHOF 2 - —7, @WDTYLVYFIAVD
HEDED | A HI LR,
TR L Flegebhi- ¥R eBoRiwE Y4 v FT727 ) —-FDTF

|y s (BE T,
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EIR (oo¥)
# i 2 &
%H gﬁ 4 H O H (+r3272—-—%EHLLTRIALR)
—F u_l i% ﬁ I%’%%’zJ:H’%%TLf:ﬁ%_'CUJ:t%Kﬂo’C%ﬁT% [ggsy

T T iz 1T N Bk, BEY, BXEFYREodCc TFTUEFEZGT RS,
TiUEEYHR TlEfFexNTrEEYL R T2 (FHE9),

TLWESEY JO . . ;

% N TR+ 3 BENSANTHRESh DO,
74 v F Y4 VvFDOT -k, TUEFORY Y ECE VL ¥
# ® T W HtBr@m- TETT 5,

Wl Fliga-s~ | FIIEFORPIEBSLT, F3—2-0REHIHENEL DR
HIBELEHSL B 0EED,

- e EHEE BxRocshicTlUERFTORMYY, v4 v+ THlEHER3,
LB EEA D gzéi~@i%«@ﬁk%%ﬁfmaﬁtﬁAﬁfﬁﬁéhé
F oz —~ B - X o T F 3 — 5 —DBRRTOSANEHRS
# L #& v na»oxrfko (FHI12),

it

F oa — A - BEXh Tk EBBOTEREL > T BFa—~H—F% 5| ¥
e 3 ¥ &k ¥ &<,
2 w— THEERD w4V vEiEAl,
%;ﬁ;é%; ST - FEEBRRAEND DR,
W ks A L REO Ll tBHTHELEL 0 BELLD T
» Gk - BB % (FF13],
*® iR L3 . ) .
TEXG R | EU0 SheAKEHERTHL S TREFS (FRI6),

L v — 7 X5 . o 3 . < .
AR & EVVIRRAKREVA ¥ e - FLRECHE EFTHRT 5,
ERALRED | tgofepicnT sMENLIRT 5,
fikAsLEEY . . . 4
B & o | TROERCHTIMEHSADTHRIN DO R,

T HER - IR T ORENTR X B ETR S,
EEBRIEE | £ KR EMBERBROTERY, LR X » TEH TS,

H o F D FEBAEEDOEDH L2 THET B O R ED,

N T s R — 5 <5 4

HEE b F¥Ed, +5 272 -DBEATREIRDIOREED,

oL B sautsogmrmT LROULS~BBT 5,
BAFE  m x m o | ERROKEC Lo TEKEBEY TS,

* o f LRUADCEBEE TS, AZEEEILERETENTT S, KK

BobiRET L AANBREOLOCERCFHLES L L,
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T = a+b,/V+b,- N/V+b,-D/V (1)

T ¥#b 1m® Y OBRIFEMEOHTEE ()
V: 1EoEMCRT 5EHME (md)
N: 1EoHEKFCET%ERM OAK
D: 1EoEHCRTHEHERE (m)
a: EREHR
bl, bz, b33 ﬁ@ﬂ%%ﬁ
a4k I x-BHEOBAEERE

Table 4. The summary of the performance of observed tractor skiddings

eriL

A 2L F 7 F— | DLBF5 7 R —
H H Items 7272 Tractors used A tractor of A tractor of

2 ton class 5 ton class
E 4 EH K &
Total numberpof round trips of tractor 114 107
%Héhf:¥ﬁﬁ@*&ﬁ% . 272 370
Total number of long logs skidded
£ M M B & F (m3)
Total volume of logs skidded 169.743 246.175
e X NP (m3)
Volume of a single long log skidded 0.044~2.651 0.027~5.163
E#H LAY ) O TR (m?)
Average volume of logs per long log 0.6241 0.6653
1 EOEH I BT 5 EHH O 1md 17
Number of long logs in one round trip
1 @oEHIT kT 5 EHHH {m?)
Volume of logs in one round trip 0.575~3.302 0.357~5.263
25 1 BY 0 OB O LHEEE
Average number of long logs per round trip 2.386 3.458
EH 1 EY D O FHEMRME (m3)
Average volume of logs per round trip 1.489 2.301
1 E ORI $s1F B 4 R (m
Skidding distance in one round trip 6~418 14~438
£ 1 EY b o RGENER (m)
Average skidding distance per round trip 191.8 2294
S A -t (4)
Total time for circulating work (min) 1577.47 1708.78
FETEBR (PR A (#)
Total time for [:r‘lon-circulating work (min) 167.77 21442
1 [0 0 #3132 BRI REEH (2) ~
Time for circulating work in one round trip (min) 1.87~50.20 3.32~56.12
H#H 1 EY D o PIHERIERREM (%)
Average time for circulating work per round trip (min) 13.84 1597

EBRHCF g - - BEIATLBANOWEA LA T T, ¥RIBHRBROERTH B,
Skidding distance means the length of a course of long logs skidded between the point
where chokers are set around long logs and the point of unloading.

** s DREBETLTHREETRTES 72— 18205V TOBETH-> T, LFEEROES
Bl citiov,
Every “Time” in this table is the time regarding a tractor only, and is not total time
of all workers.
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T, = 1.904+2.30N/V 4+0.0296D/V (2)

T's = 1.344+3.47/V +147N/V +0.0256D/V (3)
RHEL T, BEOTs 3 ERFh, 2t FEEIVO5tHFEDO 527 2 —2BHOTEHTLHE
O, HEH 1m® %o OIFRIFERH O HEEE

K@ FIORG)CHONT, FRHCH T 5HEBEOEMHBERE Y ThEh Ry, Rs T

HHh#iE, R,=08392, R;=07639 THb, KRR 1% OXKECERIFETD
b, BEEMMEIm® Ko D 357 2 - OFBEREERMY, 2t 727 2T L 51E
ERIUStbF 72— IBEECOVT, ThER T 5LV Ths(3) THL Y
X, Tn=099, T,s=087 TH5%, ¥#HHM 1m® Y4 OFERFERR &IFMRFERRO
B OHEMY, 2tHBIVStHDO L5 7 - ACTEMTHHFLOVTERLH
Ty 5 X0 T THSH®E, T EEHRo Ty T %, T53EED T51C Tos 0
2B X->TRDLRD, AlbH

T3 = 2.89+2.30N/V +0.0296 D/ V 2)

T4 =2214+3.47/V+147N/V+0.0256D/V (3)

4. 2EBROENEROLE:
1) ERDBEEMEREOBRICONT
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Lo TEMFEXTRIBAELXEEL, 2t {7 7 24— EATH5E5L 5t 77 £
~ AT EHEG0HRY, RQ)BLIOE@) M- THEL, hbxHELTAX2,
SEOEMOHEC I L, 1EOEMC KT BEMME V OEEHEIX, 2t 5
7R —DEE 149(md), 5tk 7 7 2 —DF4E 230(md) TH -7z, FoEMHIEEEIC
DLTO, ERH 1m® Y40 OFELBRH AT, 154(K/m’) TH -1,
FITH2)ERWT,
N/V =154, V=149
L, K@)kt
N/V =154, V=230
EThE,
T4 = 2.89+42.30%1.54+0.0296D/1.49 = 6.43+0.0199D (4)

T% = 2.21+3.47/2.30+1.47 X 1.54+0.0256D/2.30 = 5.98+0.0111D (5)
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Fig. 1. Relation between skidding time per 1 m? of
log volume and skidding distance.
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FF 72— 1 BY 0 FHEEREN (BRS XOEER) X, 2t#r722-L 5t
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M), 14EMY ) oFEEREL, 3703%X01=37.03 5 &7, #-C1EMYH OB
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@O~D L2t/ 527 2—-DFED @~D LREILET S,

BED @~®@ 01 HY ) FEOGENE, 22580 L5,

P72 2-0 1 B PIERRERNL, FIBOBY 3675 THD, FE- TR 1
YD ORI, 25,580(FJ)/367 (5)=6153 (M) &7t 5,

DEDFEORKE, 2t +5 7 4~ HATIHEOFESM 1 oMY 00 R B %
Crnz(9), 5t + 7 78 —%FERTEBEOLhEY Cus(B) THLbRIL,

Cz = 48.07(F1),  Cns = 6153 () a

Wic, RK 1m® %0 OEHEBEEROEEMSY, 2t 857 5 —iIC X BIEES L0
St + 5 7 2 —IC X BFECOVT, ThFR Cu L0 Cu(FI/md) THHHEE, Cun
BRA DO T Cre e, Cs BRG)D T Cos “FMFRETHZ LICL - TRDHD
hs, By, ‘
G = B4 Cop = (6.43-+0.0199D)X 48.07 = 30940957 (6)
Cos = T5Cns = (5.9840.0111D) X 61.53 = 368+0.683D (7)

BT Ce=Cus L LTD%kDBEL,

309-+0.957D = 368+0.683D
0274D =59 '
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Fig. 2. Relation between direct cost of skidding per 1 m3 of
log volume and skidding distance.
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Summary

In Japan, excellent makes of crawler type Diesel tractors of 2 ton class in
weight were put on the market several years ago. Japanese forest industry has
desired earnestly to know whether these tractors can be used efficiently for skidding
logs or not.

The authors attempted to obtain data to consider the relation of the crawler
tractor of 2 ton class to that of 5 ton class, which is the main force of Japanese
skidding tractors at present, and to estimate the efficiency and the cost of skidding
operation, and roughly made a comparison of the arch skidding operation by 2 ton
class crawler tractor with that by 5 ton class crawler tractor.

Observed skidding operations were conducted from July 20th to 31st in 1965 in
the northern soft wood forest in Hokkaido, Japan. The area of the forest used for
the research was 14.5 ha, and the slope of the ground was under 8° in most places.
The length of long logs skidded was 7.3 m for the most part and 11 m for the rest.

As a crawler type Diesel tractor of 2 ton class, a Mitsubishi BD 2 Forestry
tractor was selected, and as that of 5 ton class, a County CD 50 tractor was selected.
Specifications of these tractors are shown in Table 1 and Table 2.

1 tractor driver, 2 choker setters, 1 bucking man and 2 men for unloading and
piling organized the skidding crew.

Time analysis was made in regard to the tractor’s movements. The summary
of the performance of observed tractor skiddings is shown in Table 4.

On the basis of the data obtained from the observation of foregoing tractor
skiddings, the relations among skidding time per unit volume of logs and three
kinds of its factor were expressed by following multiple regression formulas.

For the skidding operation by 2 ton class crawler tractor:

T, = 289+230N/V+0.0296D/V
For the skidding operation by 5 ton class crawler tractor :
Ty = 2.21+3.47/V+147N/V+0.0256D/V
where T', and T's are estimates of the skidding time per unit volume of logs (min/m3).

V is the volume of logs skidded in one turn (m?3.
N is the number of logs skidded in one turn.
D is the skidding distance in one turn (m).

Assuming that skidding is conducted by the same method and under the same
conditions of the ground and forest as at the time of the observed operations for
this research, the efficiency of the skidding operation by 5 ton class tractor is higher
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than that by 2 ton class tractor regardless of the skidding distances. Fig. 1 shows
this relation.

Direct cost of tractor skidding per 1 minute of operation time is 48.07 yen in
case of 2 ton class tractor, and 6153 yen in case of 5 ton class tractor, hereby in
case where the skidding distance is shorter than 215 m, skidding by 2 ton calss
tractor is more economical than that by 5 ton class tractor regarding the direct
cost of skidding per unit volume of logs, and in case where the skidding distance
is longer than 215 m, skidding by 5 ton class tractor is more economical. Fig. 2
shows this relation.
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EEL B (LS BD2® 7 2 2 —)
Photo 1. Mitsubishi BD 2 tractor running from a landing to
long logs to be skidded.

EH2 Filips i BD 2 8 5 2 2 —)

Photo 2. Mitsubishi BD 2 tractor breaking through obstacles
on its way to long logs.
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Photo 3. Mitsubishi BD 2 tractor removing obstacles at

a loading point,

BE4 W i - Bl (BD 2 L 7 2 2 —)

Photo 4. Mitsubishi BD 2 tractor approaching to long logs at
a loading point.
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BE5 Fa-—-h-fExfirdis (CD0O® -5 2 2 —)

Photo 5. County CD 50 iractor waiting for chokers to be set.

it

EBE6 w-—-7%0liL CDSOH 352 25—

Photo 6. County CD 50 tractor sending out a winch line.
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Photo 7.
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County CD 50 tractor hanging up a load of long logs.

Photo 8.

BHS. FHAETr (CDS0 B 15 7 % —)

County CD 50 tractor skidding long logs to a landing.
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BEY. P Em BD2® 5 2 2 )

Photo 9.  Mitsubishi BD 2 tractor pushing obstacles aside on

its way to a landing.

BE10. Pl (R8FEL) BD2R 5 2 5 —)
Photo 10. Mitsubishi BD 2 tractor with a sulky and long
logs arriving at a landing.
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Photo 11. County CD 50 tractor with a sulky and long logs
arriving at a landing.

BEEI12 Fa—#n—-4L#s (CDO M35 2 5 —)

Photo 12. County CD 50 tractor waiting for chokers
to be unfastened.
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BE13  #bEaH LAk BH BD2ZM 527 %)
Photo 13. Mitsubishi BD 2 tractor taking a turn at a landing
for the next round trip.

BEE 14 +BobsTsEsaHoEyn

Photo 14. Bucking a long log with a chain saw at a landing.
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BE15. AMNiZ L2 KO

Photo 15. Piling logs at a landing by man power.

EE16.  Hrhiuc X s RKE (CDS0 M -5 2 5 —)

Photo 16. County CD 50 tractor piling at a landing.



