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Felling, Bucking, and Delimbing by a Harvester*
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K-1 frEnikii (19855F10H14H)
Fig. 1. A scene of the experiment (Oct. 14, 1985).
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Fig. 2. Distance and time of moving
White dots, forward; black dots, backward; ~, turn; @, holding a tree (backward).
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F-1 SRR
Table 1. Time expenditure of felling, bucking, and delimbing®

Preparation 6.5 sec/tree 9.6%
Felling 0 0
Moving (backward) 12.0 17.7
Tilting a felled tree 5.5 8.2
Delimbing 177 26.1
Bucking 0.1 0.1
Topping 5.2 7.7
Moving (turn) 2.6 -39
Moving (forward) 15.6 23.0
Arranging 0.2 0.3
Loss 2.3 34
Total 67.8 100.0

Y Ninety-four trees were processed.

RFEOEZOOEL KB TRV OBHT 5, TR0 LEETTE, MIKREICLL 3,
[F8E0] 13, REIKE IRV EDROEERBEE, ZVWDHSKROBVETOBINS S, Tho
OB VRIFRIC L > TR E 225, BUOBRIEEVORZ X ETAREEICL > TRE 3,
AR S FVEOMOBENL, @FEREA»SBVWE TORES 3V SKEIKE TORED, S
3, Z L TCCORMMNEL B E, ROFLVWIZWE THEIT 5, HKEMOBEERHO N IZ
-2 »oHBIEMNTE, 2~6mh S+ m TH 2, # 4 o VEOMEFETHEE X 4.5 km/
HTdh 305, EEOIEEMOBEFERK-2 15, $1.8km/BTdh -7z, WERE 3% bR
ELELTHD, KEIAEEZ THED S, EEEFBLG L, FERIOFE S I,
RBRHIC BT 2 BERFLEHIIIR-1 DL B TH 5, FHUEHMEoR 51 268D T
678 ¥/ A TH - 12, HRREIA L, Bt FESbELBEIHHIW4ETROEL, BiAz0b
DiF 26% Th 5, XKEAUKIZ 1B ELDSBVIEERD THIEHTH 2, o254 LDORHR
BEEKR, BORHZ, IBEIRLETH -1, BOTELTH 5,

2. Fr—rY—{EELDOHER

Fl OFRSREMROF = — vV —RUKIFREHKR L TA B, F = — vV —FEEREGURYH
BHic B 2 BRFERE2BEIC LT,

a. fRARIFE

F = — vV — ik BRERMEAIEE, FrcRIblkTE, »hrOARBENRKEBREELL-T
B, ph o ARUIRICEST BERIZRARIEED 20~50% = b EHTHW5E®, LiL, Aiickh
E, REKZREEOE FHWATHHIT B ENTEIDE, N—N2 I~y NITFEFLEEEH
[ETHET I EMNTELZDT, PLORIESRELL L, $hF—v Y —FETRPMOK
DEELITVSDE LT, MK 1 RKEET 501 120~230 FHIZET 55, hick L TR
BTRN—NZI Ny FOIARNOSHTHOVITEI 65 BEEL 245, YKz 1 B Ehhsn
B EEERITH B, BRI b 75 <, SIAROBEREE b AT ITOR 10 5 TH 5%, F 7KiR
DBF == v —fFEEHRTEODT, ZOROEMBEHORNETICE > TOERTH %, &



34 BHEHL -EHH

BF 2 — v —fEETRIDOAMIEED 720, BICHBET 259, ~—~2 7 TREILL
WA CENTIROMIERDERI AT 2 EBTE S,

b. BFATH

F2— vV —EETE, FFAEREIMORTEREICHAIL, B bEAAI N D09, KIdED
0—-5THEZLIDT, FIL\WRICL S, 0—50X0EE 1.6 m/BTh 505, RHELOLD
WESREFL L THO—tmhsE L TRET NI, o—- S54RSS EA oElAFiES 5T
LIk SR ERT AT LN TE S, F2— vV —EETIEMEHER 20cm 1T 120~
400 B/ AET 200, REAHITIZ 1T8F/AT, Fr—v YV —{EELERLEDOLEIATHH-
1o

c. EUITRE

F = — v —TRENERSUIONERICHAIL, BRCX-> TRETHET 0L T,
AT 1B ELLLEV, FABIcENE, BFALERKICEY] - RVET 20T, BT
DD OETMIZI - P VRED LD DARELBRET B EMNTE B,

d. ®EMIRE

AMETHAL » B - BURELAE, 727799532 9y TEMLTOL Hikd, 28HMO
BOEEKLTEBVT, P57 9FTEML, KEP T TRPUMT 2 HEPEZON S, K
BOEMBREE T ED L THRNTEY) « RO LK, 7477 -8 TIhEDRLICEML
TWiHE, BT X 2 ESeRIEESHIFTE S, —H, F2— vV —THHAEYIL, Thiy
AVvFRFELILDTEE, FUREPEHOBHICLEZOFMEEL, EMLECMATE I
AF) &5 5,

e. KeOTHM

WERBIEMOFEERE S % 008 mY/AE LT, HRDOF = — vV —VE% L EREMER
(m®/ ANBp) i3 5 &, ABIZANFEED 25~6 {512155%, & 512, BROLOEBIKRFE THEL
WHEEMSARETH B, /12F = — vV —DREICEHFH D o ORI, -+ £V AEEDR
HEGIHFICBVTOLRRRBESIEEREOER L O - LB TE R VER bR E L,

3. KAREMERL(EERE
FHEOFTHEEA P (H/m?), #ME M, (H/m’), MHEilEE F. (H/m°) B L UFERIE IR
RS D ET B,

P=w/Y, (1)
M,=P{0.5(1 +R)CR+M+MT+k » MY, LY)/Y LY Dy 2
=0.00156 P,/Y, €))
F.=FV, FC;-(1+e)/Y, @

=L,
w: B& (H/AB, REE&ET), 12000
Y. 1 HOIjFE (m*/H)
TR ) F 5L/ AR E B B 2L, 0.9
CR, HEW.OEINER, 0.9
Dy FEREHEEEAR (H), 270

&



N R 1T & B AR 35

LY: HWoOMA%EER (F), 5
M. W OEHEMESE, 0.75
MT. BMoOBISEIEER 0.21
MY HWMOEREEESE, 0.065
P; Bk (M)
e: HIEEZ OhOMREIE I 5 HE, 0.2
FV.: HEWMOBMEIHESR (/H)
FC: HMOMRELEE (1/0, 80

TEXERED» B 601/8 (A4 051/H) HEE L, Wit P, % 1850 HH, Y.=15 &
Thig, P=800, M,=1924, F,=384, 2+ 3108 [1/m® &75 5,

—H, Fx—vv —ORAEMEE, BT BEMEEI s b0& L, FIzI3ItEET
BbFF 5 Tw=16000" & L, Y,=5~3" &4 5% &, 3200~5333/m® &78%, TDLHIiT/n—
N2 SRR 25 < T S EBEMEASE W0, RO F = — v Y —fERIC L L TIRESEN,
SHROANFBERICH L TRABRISHLL THL T EBTE 5,

FEREZER T 4000~7000m® E XN TWVWBAY, W, BREELELT3004A/H, 15m?/
HALEE, 4R 170 BREE), T AARL 1200~1500 A /ha, REIfR%E 20~30% &4 3 &, Ak
Z+oriER Y %1213 180~340 ha/fF Ok E LI & L, 50 FEKHE, Ak v 3ERIKE §
% & 3000~5600 ha D ATMMHL E LTHZ 50 5,

4. EERE E

AREOPTER DIROBMTEE D (m/ha) %, 1 HOEERA» SRO XS ICLTRDB T &8
T&E 5, BRI, ABTHRAR BFA B« BOBELA®K, 7277 -9 TChiEMLT
WS bDET B,

WIRRES % V (m®/B) &L, WREL SHMIICEA L, BUOWEICKE S £ TOREITIEAELT
5bDLT 5, WEMBEDAHEEE Vw (m®/m?), 1 HREIOIEEE e (m), EAEREx (m), 1 H
h(BR) VEE &35 &, 1 HOEXERRK

2ax=hV/Vw %)
£0,

x=hV/2aVy (6)
&30,

D=5000/x )

L0, BREEENE5Z 5N 5,

TAREE EMAHEABSERROIEHIZ T TIC5 A STV B MY, & 2 TRyMRMEREREL T,
ILRAEL 1200~1500 A /ha, 25 SNIET 26D E LT, a=55, 0.05m¥ /&K, REE 30%
ELT, Vw=0002, V=15/6 &3 5L, x=682 &7, FRAHMLIRG 1364 m, FEHEERE 7.3 m/
ha &785, LA, TOXIBEATRERRIOAETRDEL, OBREOREEELS
3, EMIEED D OEMBEROMERETE ICHETAIENTEEDTY, & ICKREEE
AEETISNBERTBVODETBEIENTE B,

BB, H—, KEEMOREREEESEMIEELRHEE Lo BAEE £ 8E L 088103,



36 BEHEL -FH K

il LA EERZOEBRBRAONZFEEILBTAER OBV, T18bs, i L EE & &E
B OMPIE ABBEREINICRE LT, COBRAEBBYOERER LN &5 BEENERICHE
FOTRERE &3 5,

SIRASS & IR & OBIRIC > LTI, AR AMRIC 500 A/ha 2L TH, IIK
RO EIREI 0.8 WEEOR M L6, B LARVERICALGEIN DT, FERNICE,
() RTCBLNEREZNIEEDREVSDERDNS, L L, LAROFEYEESHNET
WWERARN@ C T, 5%, ERE SRBES RN, TARARKI & ICEBROETEREITL,
B ORMMSH B,

IV b Y I

SEHH - AT H NI/ NEIN— <2 ¥ DEABBRDTENTH D, SHRWEFE BRI L,
AEES ERLTOIHE, BAFMEL S, 2ot LTl FEOBKOBAZREZICIEN
HTHAHHN, BHEERITTRAERTALNE LD IL, BHENSEL, RO 7 -42%227 25—
INUF =, EEIENGE « (EEEERIB LA 1 AEEOEMER, WEiRTlE%d 2834 E
VR EofaErEHTHLbDEE LN B,

BEERNEICH 2 -> T, MASHABAMIESGHBERE STt <L -9 OKINFE=
K EHEROHFERICLDECANKREL, JRBBELRT %,

3 &

Ty N N=RR YL BH TV EREROLER, NP 678 /A TH -1,
IhERBRCEY) « BOETE 20T, EBRABH 2BV, ERMFEXZORRENK TREIH
A A B TRLEL, HIAFDLDIR 26% THo1, K EWR 1B ELLSEBOL, $4
R THHhD DRI RE LBV, HIMERI 17T8H/ AT, Fx—vy —ffELRLEDD
CETATH B, AOEMEREAE TG L THRTEY « WOWELAE, 7+ 77—-5TC
NEPRECEM L TOWTE, ALK 2 SEEREEMSPRFTE 2, MRAROERAEM DIEE
BERBWERDF = — v —VEED 25~6 512135, JOEAEMERIE 3108 F/m® &80, ¥
Wil 2SS < THAEEESE WD, Fx— vV —fEECHL TRESTN, SROAFEER
WX LTS A BRIE L B, AT ERT 5 7291213 180~340 ha/F ORI AE LIS L,
3000~5600 ha DATHMBELELTEZ N5, AEOMERBETER, | HOfEERA,
5, 7.3m/ha &5 54, EMEED D OEMEHORERBEE ICaSTAI ENTE S,

51 A X ®

1) Makeri Co.. The Standplanner’s Manual.
2) A HE MEICB T BIEEMWILOTREME. FHMOUEIIZE  4(1), 1983,
3) MEFFFEE: MEHGTEE 1986 Fhk. MEFILES, B, 1986,
4) WEHFHEX: MAKERI ~—~2 iz 21 {Hda Rz, HLKE 364, 1984.

) HHFR: AENEEM SR ICE S  RIMAEEAE BRI 2. BAER 76, 1987.
6) HHEK - FEEt - GE F F=— vV -k 3BRAOERAEHMIEE, BERRED.
7) MEH AR - Bl - JfEAE: EHEINRER & ORFEM. HAMERAS, W, 1982,

(1986 4 12 H 26 1)



N2 i kB AT 87

Summary

Average processing time of a MAKERI harvester 35 T was 67.8 sec/tree from our
experiments of thinning larch. It can fell, delimb, buck, and pile simultaneously which also
makes moving time a minimum. Time expenditure is 40% for moving, 26% for delimbing,
and almost 0% for felling and bucking. There were no hang-ups even in thinning
operations. Productivity of delimbing was 17.8 sec/tree which is the greatest difference
from chain-saw operations. The combination of forwarders and this harvester will bring
high productivity to one-man operations. Total productivity of this machine is as much as
2.5~6.0 of that of chain-saw operations, and the cost is 3108 yen/m® The harvester will
overcome increasing labor costs because of its high productivity. It requires a thinning
area of 180~340 ha per year or plantation forests of 3000~5600 ha per year. Although the
minimum forest-road network for this machine is 7.3 m/ha calculated from the working
area per day, this figure can be included in that for forwarders.



