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Table 1. Specifications of study machine

I H Item description 70 Specification
~F ® Dimensions
&2 E Overall length 4700 mm
ol Overall Width 1640 mm
2 5 Overall Height 2700 mm
fERT O R Track Gauge 1250 mm
% v 75 —dulEEE Center to center of tumblers 1650 mm
[BHAE Track shoe width 350 mm
RERE Total weight Approx. 3700 kg
IV Engine
iU Type 4-stroke cycle, water-cooled diesel
SEWHA Rated horsepower 70 ps/2200 rpm
FmEAR Power transmission
EXEhsE g Driving system Hydrostatic, split power train
WEL T Hydraulic pumps Variable displacement pumps
mEE—% Hydraulic motors Fixed displacement motors, com-
. bined with reduction gear
RS Maximum travel speed 2km/h
BYHES] Climbing ability 30°
BT Ground preassure 0.29 kg/cm?
B F - T Processing table
HEEA Swinging angle +360°
FIVbA Tilting angle +30°~—15°
PE Winch
& K Type Radio controlled
BT TRk Maximum pulling speed 20 m/min
BALIEEN Maximum pulling power 1000 kg
74 Y -RE Length of Winch wire 50 m
Ls2IN 3113 Delimbing
® B Device 3 Cutting blades, 1 fixed and 2
movable
MLFRR R Diameter 10~25 cm
M£ b #iE Feeding
® B Device 4 rubber-coated rollers
7P IRY. 354 Speed 2 m/sec
MEo A Power 1500 kg
o—35—# Diameter of roller 30 cm
ERAUL 15 Bucking
® B Device Chainsaw
BAER Maximum diameter 40 cm
A4 FN—E Guide bar length 500~700 cm
HIRKEHE Measuring
B Device electoric controlled digital encoder
Tors ABREME Programmable length 1.82m, 3m, 3.65m, 4 m
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Table 2. Characteristics of the experimental area

A HEh B &{Ea i
A-plot B-plot
SEHER (B Average slope inclination (deg.) 10 20
m & (ha) Area (ha) 0.87 0.50
AR (4/ha) Stand density (/ha) 781 772
21.1 223
SEZ (cm DBH (cm
RSB % (cm) (cm) 3<36 540
% ®(m%/ha) Stand volume (m®/ha) 247 272
tREE AL Number of felled trees 253 100
20.5 18.8
+ EiEf DBH of felled t
HTEARSER (cm) of felled trees (cm) 8~30 1228
AR (m?) Volume of felled trees (m®/ha) 74.5 239
AR (%) Intensity of thinning in number (%)  24.9 25.9
MIERIHEE (%) Intensity of thinning in volume (%)  23.2 17.6
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Table 4. Summary statistics for time study of winching with truck-crane

A-plot B-plot
ERMEE
Work elements Average Std. dev. Average Std. dev.
(sec) (sec)
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0.76 [+45.7 0.941+45.7
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0.0302 12 0.0543 I®
i#+ L Unhooking 29.9 7.7 14.7 84
3| % FiF Pulling up 137.9 1152 100.8 96.8
&  #F Total 364.6 139.5 294.0 95.2
CT,=0.03021°+0.74+2135 0.0543 14+ 0.94 [+ 150.9

AAEFEE, [GIEHL - frEhg ) 1B, [51&F ] /% WA L] fr%, (518 LT %0
4 SOERIEEICHBE NI, THIEHL - W] ¥l HMEEKBELTVWE LS5y
V= oM T AREIRETIA Y — o -7 252 L, ZOREIKR~NT A ¥ — 2T 3, 3]
XHEMER, 7AY—%2b59 0210 —vDuA vy FTEOTEBT LAMAKEREE ©F
5, (WAL fEEIR, HERCSIZFEONLMPOTAY—o—T%2MN9, [Bl1x i)
I3, MBRCEEONEMELNS v 2 2L — v DI L—VEBICH B2 5 » T NICE » THaE
E~5lE EF 3,

[BIZH L - BHHT ) (e

COEETIE, 74 Y25 SHIEEEMIT T4 ¥ — 28N BIEELIHBICHBEST 2 2 & A
TEUD>LDT—HELTHRD T & & L, BRHOEROEE AR 3 IcE S #1—k
NOEHIADIE 45.7 #9078 TTrdhid | fEEBE & A2 L1, & 512, B4A 2 >»0REHIC
- BUB [RIEHU] EEE5 &0 LB oI & 675 5 fEEB oMot icEhd - 1=
F4o

(Bl&HE | %

T OIEERRNE, [EMBREN X T oty 4] Ik > TITbNABA LA, 3l XX eihgk
DOFIHPI LTINS 2 M2 H - 1o AMEEOK S, B2 2 >osBlicsw Tl aHe
BEBE ORI & 73 5 VEERR O BEMOA L ICEM S - 12,

(gl& bIF) (g%

75w TIWVOFRPHOMZEET 2 DICE L TWRWAHIZ, MAEEA 1T 2 DI HH
ot

KEMIEE ORISR R4 1TRT, 7o, fEEF 1 70514 4 CT 13, RERIELEHM
Of&E LT, FEEMOEROBEZINICETORTERT T LB TE 1, EIEMIRRER, A RERHD
RKBOVWTIE 474 m, BERHITB WV TIZ 368 m TH - 72,

BRS NIy 1 7 v 5 4 205 A HBiH 364.6 ), B R B 294.0 W ThH b, —F1Y
D OGMTE (B 05, A FEHN 0.24 m®, B REkH 0.28 m® TH - 72D T, EMIELEIRR IR



EMBEENT 7 o & o v OiSEE & RSN 13

A R BT 14.22 mP/# - A, BREMHICHB VT 2057 m¥ /4 - AEBEH s O, BB, —
HOFLEBANKIE3ATH-720T 1 A1 HEDEEDE I, AXBML474m’/ A+ H, B
Eahhs 6.86 m*/ A - HTH » 7o,

(2) BRI L BEMIEE

VELSERBEOAIEER, HWIFLOTB OBV LI KeAROESE#ENERKE +
5920 L—YORIT, MEREELLBRICEMEIT), ZOARFLEMIIF20m TELT
Wito TEEDH A 2 VA4 5 CT3 i3, HI3ETROLSICERT T ENTE I, RIEEOFRN
&3t D12 57.60cm, EIEYI0En 13418 TH -1,

RIS NI AFEOEEY A 2 V7 4 512 7269 %, —RIOEEM D OFEHNIEMEER 0.31
M} Chot, THbE, #_L—% 1 AT TIT-MEETE, fE¥EIRIEI2ImY/A-BE
Bt Fi, A_U—2PANC 1 ZORMBEEBEMA 72 2 Nic X » TIEERTT - 5B
i, PRI A 1234 m¥ /4« B (6.17m*/A » B) L7130, B ORESITH L THE I OBAL
BETHBLEZL SN,

[T A L) EROBRLHE LIck T 2EEMIEEDRED 2 L VIHIZZE L 7o, TH
CRREAE T 112D TH » 1o

@) t3v s L— v RO EEMEE

RERETIT - L BMIEEDOTRRII N 5 v 7 7 L— Y OEMIEEDR L b/hSh T, T8D
b, REHIIEM TEOBE I L TEMTEOBBEENBRTH - EFAK I, VTV
2D ENTNFEETS iz, FHOEMESSEL IR, RMIEEDESHRBREOEMIE
IR L0 B SEELMIT BV THEEAEEAV 508 EYITH 5 5,

AELHEICBOTIE, £ITUTHEEEED 2EMIEENEEETE L LR BIBRO/NS VE
MIERAE| XX TbNBEVWS TEEBET AT LMNTE B, TOBROIEEDE P, 13, M
EUER P, EMIEEDEEP, LLT,

1/P=1/P+1/P, (1)

LEFTENTE, FROMEEFAWT, ARBHITIZ313m?/A + H, BREMITE 3.93 m?/

A BEBEHSNI,

V. RBRHOFE

1. # Bt

1) SEripaE

RERMEDEME Y 4 ¥ F OES |, IMNEROE WEERBRMOBIBRARDEMIEEZT S BRIC
BHAEKREETH - 1o AMEERB T, —HH 0 OEMMBESELAL 04m* YT TH -7
2, ZOREOKEZIOMAEREE LIEETHNE, RIBEL-> TEELZITASTH S50 v
4 vFOEXIMOFEES, 5| SFHEEROMPUBTEE L BRELL, TORTRIEMIER
EATEED NS v ABEN T W,

LHL, UFORICBOTELETEREE 25 EMXAM LY, KEOLEBS -1,
(1) MOEDIASHEHE

EHAZEM T — 7V E~BIE ET B3I, MIBOTOBTF— T VO FICABIENLIILE
Bt t, BHEOBRKTIMED 2=y +PHERHTEXIMEE THEMDADZVDT,



14 CERMEK - THHSE /WRES] - SRES -85 B

AN & > THER D ACBENS - 12,
INSERETHRDICE, 727 ) - FOBBBLUMO I UE, SS5cMtoo—35—
DNBEAX*RERT 2M5ENH S, LrL, EMLIME—BLEAD7 7Y — FETEE LT TH
SV, VFEBRLTEMT — TNV EANTAT LV T4 V-0 -7 2HOTHAR D %S BE
ORI, BUSERIENSE LV B OBROEIESHETEL, FECEH, » 58245
TV, FERENICIE, WMEZS S v PV THEAEE L T2 MBI AL L T 2500 %
T- T, (EEREIZBO TEMT 2L bTRETH A5 D, FOLIBHBICL - TR, WIOHT
MISEMERBICA S C &85, EEBMBIEE, SHESh 5,

2) EHHEE

EMPERE R MBIT IR, EEEE OB, M TR 3EEE ORI - 1, A
feld, LT ORI - 712,

(1) EMTEeR

ABE OB BV TR, RANMEMES25cm ThaIcdbhrhbbd, FKOMEH 13cm
Dbt 34 2B, MBEfEERRIOR S0, MERAEEE 23 BA LB AU,
Wi & SEMTEER (Pl 0 » 25812 OBRIGEL) LOMOBGRER S &, BEMEMH 13cm
PEDBEIC, EVORAF = — v == bbicdk s W TEESDMT 2 T E 0B h - 1o, T 1o,
F 2=V —HOFHIEOALE THEER$ 5 &, -0 P &APERERIRC
s,

(2) MEO B

MEOBSRIE, TEOEMIEECHCEREAE L, MEY e -5 —DEO B SBIHL
HEEHE L To -5 —D@B0 %28 TIE, EMFr— TV EDEEZLL LTHME A 30D
RS T LT s TMEDEERRABICITON S EBbh,

0—35—REOMEIR, MOKXKEICEESDFRWCEABELAEETATH LY, BOIK
HLPTWh, FMEYVTHLEEZ NI, TA0—5—CF = — Vv AEETIER, 50
BEBBOR L /fFE& o -5 -FIEFT B LR3EHTH S EEbht,
MOEEICEMEEBICEN S T &, DAEIRBIF3AMER BV THOREER S
EELTHEENICEZ SN TWVWE, LAL7 oty 3E0HIck 3L TH 30, ol
RETRINULT LRI ATARETH D, TLA [EMINERAOBIIBRE V] E VSR
DEZHICE->T, BHREEITOCLEOMETHEEEDLNE, COHIEHSVTE, 4L
EMABBOMREOBRICIIREIC 3 EEL L0, SBROMEE2ETAEHTH S, T, iR
A0 Db BT 25, AL —yOFYBHMASELLA S,

(3) MR

HELHADO I DIEWEL S, RMEERTNTANTITON ., AR, HIAVEEEFERIT
bhdicdic, EERRIHLH, S0,

oI, [F2—vy—] EER, BRBIEENSAITREL LS > tBICATTH LIz D THD,
XPES ATONIAEEITB O TIRASKINIT 3 h D 5 I WEERER T 5,

ERkI, THRITA LIEES, BIAWEERICM %D o -5 —TEh S haTHick - THILE
SWTEMT -7V ELSHBNICE T T 208KROIEELMA TS 20, BMF— 71D
0 — 35— OBENRTD 12D ASHEER D h - 2o DTH B, Thd, AKMNCIE, FEERF



EMBREN 7" 0 & » o O¥RE & B S 15

BlaMEE LIV, TOEEDHIT, 4L — s BEY)DEEMNEEIRT T 200, Mg
% —srhil L TR OB 2N CANMEEERTTO R NI S F, BIEEBO VL 3HA
BT BESMIEEERE, Y4705 45D 10% FiEOHE%EDDIcER L,

3) ETTHEE

M Eic B 2RAETEED 2km/h T, & SICARDH 5HBEICH T 5 ETHEDETFH
BEELOWT EDRIEE LTiEfa N, 201DICHERE T 3B ICBO TR RS b H -
too T B, (EEFD 5 5.4 km BN Z KB NEEBEMA T 2201, FEREEL 72,
7, $38km BN THRES N- AR OBENC 2 BRLI A2 E Uiz,

MANEA L TITOEEEE L BV S, ETREBEEOERV Y 0 -3 44 7h S
FEOEOVHRA - NI A TEEETEIEBENTH S, T18bEL, x4 -y A47EFT B &I
X-T, BEEEOSKNBICHLET 2 EHFHEEN, FROWEICL BELEDREOR LI LT
A UHRESPEFTE B,

4) BEED/NS VX

(PREIc B 2HEEM ] fEEICBVL TR, FIEMIEEED 238 m Th > T, A%
HIRVEERRSETH 2 EZ X Ot bs, MFEEREIR, EMTIREEEMTIEORESK1:3 1tk -T
BY, EMIEERRIDSED - 1o, ABRKIC X 2 BEEARUE L 1258003, DS (4] T
Ml D2 >0TRICHT SN, [EM I EETREOMIBICED TREVHESELINE T &I
LT, HD M) BEESER LB VSRS B O RBVWE ST 5 L BFEYTH B, T
Bbb, 2 >OREENER L TEEI L TRADOIEENZRITS N2 GAI1ICE, 2KROFEERIR
(b3 v 227 L—vElABLELESEM ] FEDEA LRI (1) TEH XS, FZIE, 25
DYEEDINEDS, BERDEGVHDIEENEZEZ 1 &L T, 1:1 D35 V2D E X1, FELKDRE
KIZ05THEY, fFED T VZDBENT1:05 &7 - BRI ld, TEELAEORERN 0.33 & 13
DEERED /NS v RO BEPIEEIBICKRESEET L bbb,

2. WABTESEEE

TEERBOBER, fELSEELETH B EEZ o0 (KN TOEEM | AR E, Mol
LB BEEMIEE Ty 27 v— v EMARLERESM | fFED 2 DOIEELEICH
W, YEEABRIFCARB AN S - 1oBEEDS AR OBEN EFE L 1B & Ic >V TRET L7

B OFMME & Hic, HBRBAROBIESRESI NGO ERIEERRE 2 X5 R &
SICHEEL I, $10bb, BMIRED BIAV], [51ZAB ] TEYD | & [H#H ] fFEEOMR %,
BEEOFHAEIDIL HBICEENEITLI. [F 5y 727 L— v EMASDE REEM ]| (EEDH
AD 166.0%, 056 D+11.756n % (D, n EETHERIL), 2878, 2788 & L, [HH] fE¥s
LU [Rtn] Ok sEIEEAERORIEH O AR TF=—v Vv~ EE W FAL
TEERIRESTRERB» D LB VE L, TOLHIRER, SBRBOEM TR EEMTRED
NS YADEELILDDTH B,

SLMEERE |, SEWTIRAE D, BT n &, 1EESRRIGD [HE LicB ) 286EM | fEELEL
CLTHET 2L, EEDY 17054 41, THE LB ZEEM] fEEICB VT 5002 7,
[FSv o7 L—vEidBbEEEM] FREBOLT, MRS 402,185, EHMIEL
48093 & o 7ce TR, 1EEDH A Iy 4 55, [T Rick 1T 248E8EM | fFEEicBWT



16 CE Rk - RS « WS - SRIES - 35 &R

%5 HRBEAROBIENRES NEHAOBREMIIL ¥4 715 1 4

Table 5. Estimated time for work element and the cycletime with the proper function for study

machine
Wil FcoREMIEE A 2l B )
EM s hi M OEMIEE
TR Winching and Processing the trees
Work elements processing on road winched by truck-crane
PEEERSfE YEEBSR
time (sec.) time (sec.)
F{AVE% Main work
KREFE1EE Logging
g|ZH L Pulling out 1511 30.9
faifh i Hooking 139 11.8
5] %%+ Hauling 0.11312 57.8
H{»3A% Premounting 29.0 434
fai#} L Unhooking 152 18.3
N Zt Subtotal 0.113 2+1.51(+58.1 162.2
EHYEZE Processing
Hi#AW Delimbing 166.0 166.0
Et10 Bucking 0.56 D+11.75n 056 D+11.75n
§| %A% Pulling in 28.7 28.7
#l R Measuring 0 0
F = — v —{E%¥ Mannual work 0 0
with a chainsaw
4 F A L Dismounting 0 0
N #t Subtotal 056 D+11.75n+194.7 056 D+11.75n+194.7
HE(HVE¥ Preparing 278 27.8
FkfF% & 5t Main work total 0.1332+1.511+0.56 D 0.56 D+11.75n+384.7

i+ # #F % Subsidiaries

K22 Moving branches

¥ i Refuel/Oiling

¥ &) Move

% 0fth Others
v 4 2 Subsidiaries total
& % GEfF¥) Rest

+11.75n+280.6

6.0
7.6
9.3
6.0
289
20.0

6.0
7.6
9.3
6.0
28.9
20.0

#4 7 %4 4 Cycle time

0.133/24+1.511+056 D
+11.75n+329.5

056 D+11.75n+433.6
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(19894 10 A 31 HZE)
Summary

Experimental logging/processing work was conducted with a processor with logging
function (logging processor)on a thinning operation. The logging processor could be operat-
ed efficiently by one man while staying on forest roads, and the productivity
could be expected to be about ten m®/man-day when the logging distance was
shorter than 50 m. Efficient operation could be rendered by the machine for stands within
100 m of the road, the logging operation utilized a specialized machine for logging such as
a truck-crane, and the logging processor was used for processing exclusively. The densities
of forest roads needed for one-man operation and for the operation of a truck crane were
about 180 m/ha and 100 m/ha, respectivly.

The most valuable characteristic of the machine was that it could operate logging and
processing continuously without the unhooking/rehooking of logs between separate opera-
tions. However, the functions of the machine at present are not well-aligned for continuous
operations and are not well-balanced for their abilites. Moreover, they were not designed
fully to be suitable to complete their tasks. This made it clear that there likely would be
problems when many functions were built into one machine.

The logging processor should achieve a high level of productivity by improving on
such defects, but the feasible degree of multi-functions for one machine should be studied
according to the work site size; namely, logging/processing tree volume.

Key words: Processor, Truck-crane, Logging, Processing, Productivity



