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Thinning System with Harvester and Forwarder

Hiroshi KoBayasHni, Masahiro Iwaoka and Toshio Nitami
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Fig. 1. Test thinning area.
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Table 1. Specification of Harvester
E]
RER 12,440 kg
N—z22 v s EEL EX-120
VI VA 85/2,200 ps/rpm
EfTHREE 3.4~4.4km/h
BRBIRAE 27 &
fEE FOBARBIRAK 200
FEETH 2k 5,750 mm
208 2,500 mm
25 3,700 mm
B b EfEy o L5
AR 510 mm
HHIFE 0.40 kg/cm?
~ w K ~vw FO¥E YTV w TR
~v FORIF AR MmO T
By 5 —DR 3{EaE) > 1 7B
BASEWTER 35cm
b ONGTINES 6 cm
BAEUME 9.99 m
MEREIREL 958
Lh 500 kg
7 —LOR ({dkE, JHEED {hi
T —AbE 9,650 mm
#£2 7xr—v—-5OHE
Table 2. Specification of Forwarder
ok 7,900
* » VN 1,180 #%1,430
HEeE 3,600+ SEE A 700
kA 4BG1
Eivs:o 444 7 WKGEH EA 28XEF 4 [E 7+« — ¥
S E 4,329 cc
"R 125 ps/3,600
sV IoBE 501x2=1001
v UF oL
o—57v—v 2R 759N w—4%
vy FMV360/B4
mR7—-oE 7,200
PARPN il ] B
mY LiFEER 400 kg/6.5 m
B JadRF A4y Y
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Fig. 2. Felling by Harvester.
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Fig. 3. Yarding by Forwarder.
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Table 3. Operation time of Harvester
AP
mfegryy O 0357520

el )<—)

TEBERT  SEigESRY

EREER
BE S D B O Y
1R EIHESH 00:06:20 00:00:25
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ShHHEL 00:01:27 00:00:12
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Fig. 4. Flow chart of log-making by Har-
vester.
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Fig. 5. Proportion of operation time of Harvester.
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Fig. 6. Distribution of preparation time of Harvester felling.
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Fig. 7. Distribution of operation time of Harvester felling.
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Table 4. Operation time of Forwarder

o . KRR
N =]
9 Y 07 1575 56 43 39 B
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B 20 BEaP
B 02:31:556 00:00:53
ZDiEH 00:02:14 00:00:19
PvEL 00:03:29 00:00:21
: Pr U E AR 00:31:06 00:00:06
® fAdA AR 75y P MEE 00:01:19 00:00:08
MESHL 00:49:46 00:00:12
SHAEL 00:02:15 00:00:10
BEAAs 00:47:12 00:00:12
bk 00:36:45 00:00:09
FBiEIL 00:48:57 00:00:17
3 70) s w5 00:04:12 00:00:32
Redeng 00:12:34 00:00:16
7 — LEBFR 00:02:20 00:00:11
C)ﬁ?LW%(fm D ﬂ‘tl) MELZ 00:02:20 00:00:16
H 4 I 00:02:48 00:00:17
HE~OEAREL 00:00:07 00:00:07
=2 01:17:20 01:17:20
B 2

YEF

F-10 7+ —7—%ic & 2/ELEER oA,

Fig. 10. Flow chart of yarding of Forward-
er.
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Fig. 11. Proportion of operation time of Forwarder.
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Fig. 12. Distribution of Forwarder moving time.
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Fig. 13. Distribution of time of driving sheet rotation of Forwarder.
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Fig. 14. Distribution of grappling time of Forwarder.
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Fig. 15. Distribution of loading time of Forwarder.

10 — ‘
4 8 12 16 20 24 28 32 36 40 44 48 (¥)
B-16 7 x — 7 — ¥ OREFR 0457,

Fig. 16. Distribution of unloading time of Forwarder.
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Fig. 17. Distribution of piling time of Forwarder.
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Table 5. Productivity of thinning with Harvester and Forwarder
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Fig. 18. Forest before Harvester operation.
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Fig. 19. Forest after Harvester operation.

95



96 /] - SRR - (CE R

YA I NT A 53T, BEMIEER (47.9%) & L, (6 x3600Fx0.479)/37.9F x0.11
m3/A&=30.03m3/B &K 3,
BAEEHTHINRITEREICENVERE S -1, BB 011 1 ALY DITARMETS 5,

VIIL. & » Y I

AEE L, 1991 F & 1992 D 2 FE b 3HERE SV DTH 5, ARBOWNE TH 3
B, ~—X25&ET7 57— FOSHRERERBOMEE L LT, FEEOSATRRDOLR
ICHATREBRICM ELTVWB EWVWE B, $H50RIOFBHOKRIIND TORUKTH D, [LIER
DRBAWBED > o8, N—=_"Z2F I BHKICE > THRRBEBHINSBO L F=yHKaELT
RIS EL B EMHAFE NS (X-18, 19), ,

SHRIDBEEZRITTIICHEL T, KEOAIHRHIMBED S SWEH 3D, EMEHEREMRIE
XLk - -EHEREFEDII ARSI DS D HOFHBEMRFTELEL L& H. UEICEHREMEHHH
AZHFLESFELOVTH W, XFEHBEERG SBRLICTRH 2B IOBBIEENEEL >
5INPT, HIT, MEDTERLD 1D ICBFRE O =T 5,

B =]

OHOEOMEDH L VRIS 2K & LT, StEiERERMO TR biES, £ET 300 &
A TVW3, §A3Z D) TIEBEOREAMIC B I ZRUREEICB VW TOMFEHMA L L
TEHBDOE, "= 5 LT 3 -7 -FOHERICL I MBRRFE DLW THELAODOT,
EOBEELERICOVWTHET 3, SHREMERBIC X 2 EEAHS IRV 2DD I 1 THdH
5%, TOhTSEOHERLR» AT, SEEHALALN—"R5 LT+ -7 —FEHEDE
VERERBBHILI-bDEEZIONB, 12721, SEIOEEMIZ, B 10ERETr Fevo
27 5, 1R BRROFNRRIRTH %, 128, AEH I —R5H20~30m%/HE v b, 74—
7B 30~50mi/Hty NI TE A &0 1,

F—0—F: FUKREHE, SYEREMERE, ~—~2%, 71+-7-%
51 B X #®

1) EEH BE: ¥HL - 3588 - AEE v R 7 4, 265 pp, HAKERES, 1991,

2) METHR: PRk 2 EEMERE, 188pp, BAMERS, ER, 1991

3) WREFT: EHEEERRIC X AH I EE Y X T L O ICBET 2 EAHERE, 140 pp., 1992.
(1992 4 10 A 30 HZH)

Summary

In general, high quality forest machines like harvesters, feller-bunchers, processors and
tower-yarders have been used in Japanese forestry for several years in order to reduce
production costs. The number of machines has risen to over 300 according to the Japanese
Ministry of Forestry Agency. In this paper we introduce an outline and results of a trial
thinning system using a harvester and a forwarder in non-mountainous forest in Hokkaido.
Thinning was performed by the line thinning method cutting one line in four in a 27 years
old Sagahalien fir forest. This had been planted using the four line group system, so-called
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“Shijyou Planting”. The slope of the forest land is under 10 degrees. The trial gave very
good results. The productivities were 20-30 m?/system day for the harvester and 30-50
m?/system for the forwarder. We can say that this thinning system using a harvester and
a forwarder has already become established for thinning in the above mentioned forest.
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