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On the Skidding Operation by the Wheel Type Tractor
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Hiromitu Izutani and Shinichiro KawaMATaA
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Table 1. Specification of some Wheel-tractors in Japan.

Kubota Iseki Mitsubishi Komatsu ~ Mitsubishi Iwate Fuji  Mitsubishi

Name L-33  TB-20 R 210 LT-6000 FT-2 T-50 IW 400

weight 11,3915 1,015 1,014 2,565 3,050 5,700 4,560
(Kg) | (1715.5) (1,322.5)  (1,267.5)

length (mm) | 2,977 2,945 2,930 3,240 4,260 5,155 3,905

width (mm) 1,639 1,480 L,oio 1,795 1,680 2,280 1,690

height (mm) | 2,060 1,285 1,810 2,500 2,280 2,470 2,060

wheel base 1,710 1,560 1,400 2,100 2,030 2,720 2,200
(mm)

width of 1,120 900 990 1,320 1,380

track (mm) ~ ~ ~ ~ 1,390 1,840 ~

1,520 1,500 1,390 1,820 1,390
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Flfpex
minimum
ground 415 328 290 360 380 490 380
clearance
(mm)
Kubota Iseki Mitsubishi Isuzu Mitsubishi Hino Mitsubishi
engine D1700  KD2000 AD100 DA220 40Q11 DM100 40Q11
DE DE DE DE DE DE DE
nomirated
horse 33 20 20 60/2000rpm  60/4200rpm 63 60/4200rpm
power (ps) (38/2500) (38/2500)
speed change | 6(For.) 6 6 5 4 4 8
I'(Back) 2 2 1 1 1 2
Sp‘;f.d (kmh) 19.65 13.39 14.04 25.4 44.0 27.0 70.0
igh 1.35 1.25 1.15 3.0 4.0 2.2 0.83
low
driving rear rear rear rear all all all
system | wheel wheel wheel wheel wheel wheel wheel
maximum
drawbar 1205 771.0 727.5
pull (kg)
minimum
radius of 2.62 2.30 2.0 3.4 33 4.7 5.2
curvature (m)
ability to o o o
climb up ' 35 35 35
tractive
force of 3.500 6,500 3,500
winch (kg)
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Table 2. Coefficient of adhesion of Tractor.

ground condition | crawler tractor wheel tractor i
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1) FOEMIBRITE T 2R MAAC & B4R IR S 5 i B O B #%
1) HREEIZOWT ABEMOBE (L

e e e it N
e (Ff5, 37°), AA4 54 V%KD D 130} *® extending wire rope by skyline cable system (up hill 40°)
& (LA, 40°) 12DV T OIEMEEH &K P4E g& .
HORMEE OWE LRI LT 20 (M1BE) S

AT L AR E A BT # 35 m LT L = 90 o x .,
PikbhTnkve hiFrgee £ 51 cx e
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BEOBMITON, HEHFITHH5AAREE © 30t bfﬁ': x
ML T 3D EEL LIS, ASIEN o
DR B ORI & & B ITEARMITAIIC R R o T
L Cnde ZOMBAILE HITKFHEMEE skidding distance
UM LCIRKETH L LEEZIND, Fig. 1. The relation between skidding distance and
(K 3 £18) extending time of hauling line in clear cutting
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Fig. 2. The relation skidding distance and extending
time of hauling line by man
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Fig. 3. The retation skidding distance and expending
time of hauling line by man in selective cutting
area
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o in clear cutting area (down hill 37°)

x in selective cutting area (down hill 16°)
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2) FROEMBERTLY RETHEZZOLND MEXEMED OMR
HMAR3AME 4 AMITHT 5 FHEM 1 7 v 24 OEEFLRMIZOWTREI -
(3 2H)

#-3 MABSAMEAANMICHT 3 FEHEMY A 715 0 OIEERBREH
Table 3. Waiting time per mean shidding cycle time concerning three member team and four
member team.
in clear cutting area

extending by man extending by endless system | extending by sky line system
(up hill, 40°) (down hill, 37°) (up hill, 40°)

3 member team sec. % ‘ sec. % | sec. % \ sec. % sec. % sec. %
operator 59.2 17.5 70.0 18.6 | 190.0 60.2 | 120.5 49.0 | 85.8 22.0| 140.6 28.3
chokerman 103.3 30.6 | 110.0 29.3 | 1936 614 1955 79.5| 276.7 71.4| 358.8 722
worker A
on the landing | 46.0 13.7 53.0 149| 400 143 38.1 16.1 102.0 25.1 | 1388 29.1

4 member team | sec. % | sec. % | sec. % | sec. % sec. % | sec. %
operator 112.5 32.4 N 98.3 26.3| 101.3 26.7
chokerman 1145 29.9 255.0 68.0 | 2994 79.1
worker A
on the landing | 86.3 229 186.7 41.2 | 1763 46.6
worker B
on the landing | 100.0 27.6 . \ 125.0 27.61 187.5 49.6

in selective cutting area
extending by man extending by extending by man extending by man
endless system
(down hill, 16°) (down hill, 16°) (down hill, 24°) (up hill, 35°)
3 member team | min. % | min. % min. % | min. %
operator 0.35 3.3 3.00 21.2 1.39 11.8 1.14 7.3
two chokermen 3.58 16.4 2.83 9.7 3.07 13.2 6.67 20.2

(the values of symbol %, represent the ratio that waiting time occupies in mean skidding cycle time)
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HBMFALBAEE~FREITBMT 200, FEFLBEBELLTHEOTH S, ZOLHITAN
EMEROBE, BEEHHFOMMEB—IREKIL L THEWBE, &2 U N—PEELBFHIZTNWS
Ehb, HEROERLTWIEHTH2LBEEO—HE2METL2 L1255, 3AMDE
ERRELETFORESRD M IBUHHEEITETL, LBERO—R*4HT 2EEVWIAKENDIT
L, HHPOMEFLIR4AMOBELAKIOBHETHLZ Lob, WHFERTEIROE
HEDERKBORYBEHOLY, FHAMENELL, ZOHEEEBT L L, 0BHTH OMEESE
LRAFELTREZLST LA GHNERETLINERBTERT I LIE LN, —F1H
TEERIE3AMITAS E—BHEOHEFSEL, ZOEEHDLR IBBLUTETET LT 5,
TYFUVRRRY) OBEOEMTAMHRE L EEFOMEFLBERICKREVHEELED L X
%Y, BRIHMHFRLZOMABEETH 2. INREERFHFOMMLOEDLNTD %, WHF
i, =TUYFLRAFBEVITLIIEAEROEHOLD, ROEM « BEUIEBNICT 42N, £0
TODHRNFITBEPOBAINDLZ LAY, MATOEESE LAY LI LILE b, —F



275

EEFE, O PFULARRY) OFEL L THAMEERESEE L BN BORIATHTIL I Lib,
FTHEEEYTE EE ARSI T IRRE R ko7 E X R L Twd. Zhiftls, LEEEXR o
HOBITHEMAFRERHT I LAY, 2EREBREDIABLTHY, EERNFDIR 15%H
BOBAEE L% B

AHAF4 v HRY DBEOEMTHMHTE = v FLARKERDY OBEOLEM & FRITIEERF
LORARERICEL, MEHEEEEAIMELTWwWAI L2 RLTWwD, —FEEFOKF i
LOBEN DBBHETHL I LREMRELH T TESIL, 2AA4 74 vHREFr—Ny 251
VOBETREMZEST 205 TH b, CORKXRBEBREMITCH I NGO, BHHFEBKE
V&, A NMIEETREETRHBOETEHRRNT 2L k5. ThBICEEF DXL
RESEZRICHEBET, BIZ—FELTVwidDrELLbNL, KoT, LBHEERBARSY
DR DL BHINT % 2 LIk %,

HREZROBE, EEF, FHPLITFEEFLDIDE E>Twnd, THEEHITL 55
NMARDEEFBIET LB EBENR Ll E, IHITRARKROMEEABOYT RS
EERP AL, EEFURNELEE~TL - FTEHROBENLTE L, TOHMKRNMEER K
NORBRICHHIIH O —F B E DT IEEVEIT L TN ElL 2, =¥ FVRABIED
OBAEOEMTH, FEEFIIEE LB L ARAEEREIEMIN S 2D, TR
LOREMWEML T2, M, ANEH 35 LFOHE, HHFLEBBOKNEBEL L¥
CHEMROBEL S LR EELNAWBIZE-2TwEDTHY, IREEFREORED
TH2 LRI FEOEITHERLAIEEERLTWIEELLND,

kDb, fFEFRLEVIBEDPOATELY, BRPOHHRVWL WS BREY & L %5 BE
i« B W) EEF LHRFIESIOEEDHITMMET LTI Y, HHABOBRK LR
BT 2 MM S N, BIEERTOBERP A THEBPKRELHIET 2EBLTIL, @i
o THT B LB THDSe ZOBGMBLELORTBHEE~NOHEROKZHR TS 2,
THERFABGITEML, EEMHOH—LERD I @ FBEEROFED D MEND Y, i
EOHBEELOIRETH L. ZOROFEMREE AL EEHEASERF LATAE RS
#o

3) ROEMBRITHS 5% L ORER
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BACL > TREZEFIEN T4, WFNICLTIRELIEBIRL Y HENTEE LS5
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F-4 FHFORBIRRICERICHLT 2 RH
Table 4. The time that the chokerman copes with accidents which happen while winding
hauling line.
in clear cutting area

extending by man extending by endless system | extending by sky line system
' (up hill, 40°) (down hill, 37°) (up hill, 40°)
4 member 3 member 4 member 3 member | 4 member 3 member
team team team team team team
| sec. Ty | sec % sec. % sec. % sec. % | sec. %
”;“k 1150 30.0 | 550 16.3 - 236 7.4| 550 14.7 3.0 09
chokerman — | 430 114 — 30 12| 106 27| 725 146
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Table 5. The ratio of waiting time per mean skidding cycle time concerning mean volume of
skidded trees.

l extending by man | extending by skyline
| 3 member team l 3 member team | 4 member team
mean volume (m?) | 0.469 | 0.620 0.237 | 0.748 | 0.236 0.331
operator ' 17.5 ‘ 18.6 22.0 28.3 26.2 26.7
chokerman 30.6 29.3 71.4 72.2 68.0 79.1
worker A
on the landing 13.7 14.9 25.1 29.1 41.2 46.6
worker B
on the landing | 27.6 49.6

HIVHZ L) CEEF LHRFORDRHEOKLRITE, FHEMHBEORBRALNT WY,
BRI L2 ORERLLbND, O EREMROMBHBRELS ZBI1EE, LEEE
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Table 6, The time ratio of operations on the landing in the case of
b/ 7 3
AL FE LA 0. 48\8 m extending hauling line by man

B 2% 6.5MIZEHT 5 3 member team 1 4 member team .

1A% QBN B OHE operator 22.5 ‘ 4.4

Exd b E,3 AT 10.839m3, chokerman 21.2 2.8 .
worker A on the landing 36.4 28.0
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Résumé

In the first half of this report, we point out the problems that confront the forest industry
today, focus forest tractors as one way to solve them, and describe general subjects about
forest tractors.

In the latter half, we study the following points as to the performance of skidding opera-
tions.

1. The relation between grade of forest land or skidding distance and extending time of
wire rope.

We take up about extending time by a chokerman at first. When he takes a wire rope
in his hands and go down on a slope; that is skidding up hill, extending time varies directly
as skidding distance, even if a steep slope. On the other hand, as regards skidding down on
a gentle slope, or 16°, the gradient of the linear reference has the same tendency as the former
only in the range of shorter skidding distance and it becomes gentler in the range of longer
one. In the case of skidding down on a steeper slope, or 24°, it becomes rapidly large.

Extending of wire rope by endless system is performed by a winch. Therefore, the ex-
tending time does not change so much whether skidding up hill or down hill and short or
long. Itis within a constant space, or 30 to 60 seconds.

Extending by skyline system is performed by gravity, or a block slides gravitationally
down on a skyline, whose gradient needs to keep beyond 10°. The extending time varies
gradually with skidding distance.

As above-mentioned, the methods of extending by a chokerman below 25~35 meters, by
endless and skyline system beyond 25~35 meters, and by endless system beyond 50 meters
are the most advantageous.

It takes extremely much time when a wire rope is wound in the case of extending by a
chokerman. This matter is occured by the ground skidding without high lead one.
2. The relation of waiting time that happens between each worker or each extending

method.

Since the method of extending by a chokerman is practised in short skidding distance, an
operator and a chokerman assist workers on the landing, so each worker’s waiting time tends
to become equal. Thus, even the former two workers participate in a part of operations
that concentrate in one working field, or operations on the landing. In the case of three
men’s team, the operator’s waiting time decreases, but the chokerman’s does not change.

The method of extending by endless system is used in long skidding distance, and the
waiting time excluding workers on the landing is very long, so each worker’s operations
specialize definitely.

On the other hand, in the method of extending by skyline system, the operator’s waiting

time is shorter, so his operations are apt to restrict the working process.
3. The bigger the volume of skidded timber is, the more the workers tend to dispose of it
in a unit time, and then, the volume has a great influence on other many elemental opera-
tions. Therefore, we need to take it in mind when we compare the performance of working
team, the method of extending a wire rope and so forth. We get the result that three men’s
team can dispose of more volume than four men’s team and that the performance as to the
method of extending by endless system is best.
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Table 7.

skidding cycle concerning each method of extending hauling line

In clear cutting area

extending hauling line by man (3 member team, uphill 40°)

The time ratio of elemental operations and the mean volume of skidded trees per mean
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extending hauling line by man (3 member team, uphill 40°)
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extending hauling line by endless system (3 member team,down hill 37°)
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extending hauling line by sky line system (3 member team, uphill 40°)
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skidded tree length 14.0~20.5m volume a skidded tree 0.140~0.374 m3
meandisposed volume a skidding cycle 0.237 m3
presumed value of disposing volume per 6.5 hours 14.312m3
presumed value of disposing volume per 6.5 hours’ man 4.771 m3
extending hauling line by sky line system (4 member team, uphill 40°)
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skidded tree length 14.0~15.3 volume a skidded tree  0.109~0.225m3
mean disposed volume 2 skidding cycle 0.236 m3

presumed value of disposing volu meper 6.5 hours 14.726 m?

presumed value of disposing volume per 6.5 hours’ man 3.682 m3
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extending hauling line by sky line system (3 member team, uphill 40°)
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skidded tree length 23.0~29.0m volume a skidded tree 0.479~0.916 m?
mean disposed volume a skidding cycle 0.748 m3
presumed value of disposing volume per 6.5 hours 35.225m?
presumed value of disposing volume per 6.5 hours’ man 11.742 m3
extending hauling line by sky line system (4 member team, uphill 40°)
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skidded tree length 13.9~29.0 m volume a skidded tree 0.107 ~0.698 m3
mean disposed volume a skidding cycle 0.331 m3

presumed value of disposing volume per 6.5 hours 20.436 m3

presumed value of disposing volume per 6.5 hours’ man 5,109 m3



