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AR IR AR, EFRERHCLCALY., COBOFRRS L WEREEI,
COFERHATAZEOEREYR LTV HRERNBEAELFE LWL THA I LED
hs,

HEE, ZOBO—EBEREYNREOEBFRCRMELILVWEEL, BEF=— vV - X3K
AREHMIFERTT O LDDEBLE LAY D ANIELEY AT AOBRBYRL, FOYAT LY
RBWTERARBOERARENEELYER LT, (FEOHNERXBEL, oL, DTrexoRE
PHRET D,

COMEEERTHCHE LT, AENEMHFEEROL « 0K @B 2Rz, L
THEH#HOBEERT S,

feBZOWRE, BN EEL 56 EFERCMELDRFHABRFMBSORMN LI TE
BlidboThs,

2. BFSSFECT R

2.1 BAROKEH

BAEHCERATAICE LEBHF = — vV —DAETREEGED L, EELINEIC
B4230E LT, EHIRDZERELT,

a. BEN, 1ALV, 294245V Y) vave v E L ABFEELRF - vV —

TrBWT BERO=v P vF—v Y —] LEL) LAZLUTCtHBZ &,

b. V=F=2—vOiA F~A—DRIN, @iF0ecm ThHbZ &,

LD a DB L TAKHEFXBT Y, LEEORREMFEF I TRAKKR
DIDRILELACORTWAERBDO =V vF 2 — VvV —DEBZEE LT, EBR% 11kg &
BB, O, RAEMEEPRBTSF = — vy —FHEZEOEEN AT 5 SCHEY
OFT, FHELAF=— vV -DHEEFLVEERDOERL LTEBIFSATWBEER LTSS,

¥ b OHBT 1AL, LBEORAWBRCIS W TE«HBTHREBEAD, &RE, ¥
B, EVHOWThOEERL DL, 1EROF = - vV -2 loTC, EELWERRFELHH
DL ETLBALLEBELTCEDIETHS, F=— vV —RIBEHOEE, WL
Vo, Y1 ¥V ORI 2FHES DEEZEOVNIORELZ ENTELEND, BX
FESOm DH A FA—2FTHF =— vV —%E57551F, kiFBEORARKIC BT 5 ABR
DREIEEGVORBETS, F=—vV -2 PIBERLRIOLNLZ LIBED TR LMIE
ZHIEWThHAH D,

RV AT 2L LTEBIRDOODEE LI, Tivbhb, A BHRICERT LE S/
HEMECRERLYEREL, Th2BREL(EHF=—-v Y —2B#H T3, 20BHF = — v
Y= RAWTEARZITY, REIhERERE A CERILKIEM L, Fhi/)#
EMETEF | LUULEB~EM TS, Chbo—#OEEY, FERSLETRIT4ALTHER
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SRTWB—20LREEMBIT 5., FELEDDRY - T, RAEBEH LT EER LT
IO L, RAREMEEMEERERLT) DEDXSRFRY AT 2B, TO
AT AREATAE 1LAMKEI S+ =~ vy —0FARRIIARL, ERCESWTH
BINTWHRKRBETHS 2RM I DIENL LA THAH S LEFHLE,

PRI EBOMBIZORENEACHEING V- OENEELRT HEEREAFO—D
THBHDT, FHCHZ 2HELRETIEREY, TERIZAFTHILIOCHELL,

BEHF =— vy -OfiREE LT RERSIVEAZBOMKLAHLR®T, ¥EBO=
VOVF2—vY—LAELUTTCHIILEBRALL, B LLZD2HBELT, REOM
BT FTABELUTEMDAZ L YEOBEL LT,

NUEMEOMKCE LT, DMRERMHEEEZEORTOBRR YRR LT, 300 5HR
BEUTCMbdb txEEE L,
2.2 ZEMROER

DL BEND, FTERINTCWBIEHF=—v Y —2HBEL, FhARKBREETZ
ERI-TCTENEEIBEF = — VY - RHRELI>EEL, BEOBE)F=— VY —DHETL
Thxw SEESCTRH LBER, SBERL, ARORNF LR IBEOBRME LTEELL,
FRLDETIL F-1EREIRTWAS,

3gEOFT, BEHBROHNAKRZ VLW HRBHTIR20 A1 FEERAF = —v Y —

-1 REOLPEBEIIhRLEHF-—v Y -—O@T
Table 1. Basic specifications of electric chain saws selected for remodeling

T Make and type | spK A-308C SDK A-404C Shinko

—— T-502 SC-1
N FA—-DRE (cm) 50
Length of guide bar

AEH (Hz) 50/60

Frequency

B izl H B #
Electric power Phase Single-phase
source

T E (V) !
Voltage 100 200

& 8 W& W (A) 5 12

Full-load current

& AWM h (W)
Full-load output 1,000 1,600

WA T = ~ v EE (mfs) 75
No-load chain speed .

(7F ﬁi_i}:i E (;‘g)

HAFA—La— PR ERw

Weight of base machine 7 9 7.8
(without guide bar and cord)




868 HEERF RS WMEERTERE $£42% B4 5

DFFH100 v P EFEAF = — vV - X D ER TS, LhL, 200 K4 b BHEZHEOER
REBITREIA T, 200 KA b BERF =~ v Y ~%BACERT L DOR L il
ERDLIhBHER, ZHRKRBREES> 2L Thb, —F, BBED, 7)) -KBHRE
Brb A v = 2% HAGTI00 A0 FOBHEZHERZ IR D HTHED, TEHLCERLT
g, BRHEHORER Y BB Ih TV AkVABREO MM RBREREELTHS
&, MEDOEBIIA v~ 2L 5bR®T 24~30kg T, HBED A~5LBETH b, HBOMIK
A v A= 2D TIT HTARNT, BEOT~BEHARETHD, ThbDEMLELT, H
BEAORBRE S vA— 2 2B WT10 AL rBEAOESF = — vV — 2RO T
A0ENE, TTRLTCAB it

Thibsk, BMG2EER SDK A-303C B = — v v —%{EH L TRACRAEM 21T
ST, FAF=— vy —TRILWETS &, Bt TRBOXRZVCERGIESHINRF = — v
VDAY FARLRKEEROFEDLD PR L, BEOEBDO= Vv VF o — Vv
V= EIBECRXLOIS>LBRIB IO, ZORVOERIE, A-303CH> . — v
7 —DYHIEDF = — VEEDN, BBO=Vv S vF -V —DFhOHIFD LITBER
EThBERDLRL,

T, BBASSEEIIY, SDKA-303C #l s+ = — vV —%#HE L, FhrdETsr
ERXHT, V—F =~ VEEDOEVEHF=— vV kBB TH L,

W DERIRO LD Th D,

SDRA-30CHF =« — vV =DV —F =2~ VEIA T v r »  CEFHEOEERE DM
ik, HERO 2EFEEEBIHIATRTNT, MERKRED6HD 1OEETES X5
o Twh, EZBIOWELBYHELTC, V—F=— vOEATHROEEY 2~3 L1
AKLE5EEL, HBRWEECEZOHNEER TEBHEEL LT, MESETRIAL, £0
RVATayr y bbe~5F =~ vELTOMBCROVAIC, F=— Vit X5 1 BEHER
CHETHHELRA L, ®BOKR, v—F=—vEBBHA ey » bOREKID, %
P#odbon 279501 Licste, LEAST, Y ~—F=— VOERATWKOEEID, b &0l
D279, TihbbER 209 m W E T,

REZDBEEF = — vy —ORBHEREFE SRS de, BIZHMERHO LT 150-
SBIM4 HEBHEAXERBELYEAL, Thi/ EERECRIATC, FO0EHED= v 2
VCEHREITA L 51 L, F7c KD £ vo3i—x MPS202S A &£ T, REHO
RETDHERER S 100 F4 + OBERRCERT L e L,

RI/PEEMERROMBIE LT, THIRTW5 27 r - SRARAERED > 1D, K
DEFHEER DB BT IOLEE L,

a) RERBSIOY ; vF2hENEBcEETELLD
b) FHEMECEDTEVLO
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¢c) BRE#ESIEDTEVHO
d) ArEHEEEELTVE3H0
e) TIhBEYRLYRETHHEITEERH LA TS0

DED 5, a) il NIEMEORERE LB P THLDOXETHY, b) & ¢
Lid, KUEMEEFECSHES, FUFEO L CHACHEEL ZENTELLOLELSD
DE&EHETHD, d)1k, BEFEOBECBEHCHTFOMERELHIEL, BEIWEROSGE
i, BHEOBERL X » THROREE T BB THLDEBTEHETHD, e
3, EAOEBC L > CEEZOLFCRBEELSZ L2BHHT 5 DIBI T
B5

TRDOEEABERT OWTHRA LR, VvV EEHERSEMO 7 v — 1< v 1500-S #
ERE (BEBER) 2FEE L, COHEAOETIIE2D0ERITHS,

COEMC, MEROHDEARERLILEBIRRASEHOENH Y 4+ vF 2RI,
COEBEETIRLLDCERIR TS v vTRBIEhA X5k Lic, TR DER
OEHEEHEL, FOMNBEAKBREAZR A, ZoBBRAZPRCBEERNG#]HEEFT
5HDTH-T, BEAOHEMI, RIELIEH1L2m OFEVWERIVEFRCEL ST
5, ORI, Va4 vFTEHEORF LI EFRDRALAKROETINE L LICERED
ERFIEETFORDORBELSZEETHLTRIHFTOhICIDTH S,

F£F-2 Hvv rre—a-<yv1500-S HERE (EHBER) 0®T

Table 2. Specifications of the power cart SANWA CRAWLMAN
type 1500S (long crawler version)

£ H E R Seating capacity 1
RABERE Maximum pay load (kg) 500
= HE R Unladen vehiche weight (kg) 810
£ £ Overall length (mm) 2,830
& 8 Overall width (mm) 1,550
£ [=2 Overall height (mm) 1,520
AR B Height of body floor (mm) 560
BYEES (#k)  Gradability (fully laden) (°) 30
7 e — J 08 Width of crawler (mm) 330
B # B Length of track on ground (mm) 1,380
H M FF (35#%)  Ground pressure (fully laden) (kg/cm?) 0.14
£ T EE Travel speed (km/hr)
kil piid Forward
%1% First speed 2.38
g, 2 Second speed 4.96
3 & Third speed 9.80
#®% pii Reverse 2.43
v VERNA Maximum output of engine (PS) 11~12.5
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NEEHEO= v v L LT, HERIRATCWAERBAOIBENIRANDT 4 —Er=v
vOFEND, BEFORBONLINSHEHIOREL, 3KBHOKERBHET 4 —¥r=vy
v (16BN REE L,

2.3 MRLEROMEORR
2.3.1 BARUABHF z—v/—DORBMHEREORER

HRDOHETHELLERF = — vV =2, ¥BO= VS vF = — vV —RBIOBELAT
DEHBOBEF = — vV — R LT EDOREOEMERYRTH, ¥, V—F=—VvORE
EEL L EBRBEBVCOBEOF = — v Y —ORBEZEBT AR E LB rEERTS
e, SEEOF=—v Y -HWT, BRMS6E1IATHESHR, JLEERYWERS
BEEAEM TH W CENRARETT -, Tibd, ROy vF—v Y -D—fiL
LT, ~AZ.3—~7 (Husqvarna) 480CD #l5 > — vV — (= v ¥ v OHZEIL 77 cc) R,
Fhé, SDKA-303C B> — vy —RBIVCEFDHDOF . — vV —FHiBOEBhHE LR
POEXAVT, BiREBEYARRCER L, TORREZEH Lz, 2hbo 3EEOHR
Far—VV—%, LVEBRRNCEFC LR, TEhEh15H, 258, 35HIBKTLC
LT h, BROE, FOoFe— vV —hbA—A - —BHoOEHOFEARY —F = -V
Wy 3, B LIRAREEAN TSI LOBNTETT-1c, BBF = — v Y —DBRIILH
ABEREH L., SMERUEOHERIL RI3LRINTWS,

Fx3 #EEmEER (I

Table 3. Sawing efficiency (I) (cm?/s)
T Fx— VY — NARY A~ F SDK A-303C
T Chain saw Husq\éirna SDK A-303C % & lﬁ
— 480 CD remodeled
e (1 B) (2 B ) (3 BH%)
Object for cutting (No. 1) (No. 2) (No. 3)
=745 Y OAR 59.34 7.087 6.724
LO% ?fiiffogigis?;ple (1.00) (0.12) (0.11)
P K=Y OoHAK
Log of Todomatsu fir 97.26 12.82 13.02
& (dia.) 39~45 cm (1.00) (0.13) (0.13)
F =Y DRVEL
Thick branch of 127.0 6.290 13.66
Todomatsu fir (1.00) (0.05) (0.11)
#% (dia.) 10~14 cm
b F v OV
Slender branch of 51.24 5.314 15.84
Todomatsu fir (1.00) {0.10) (0.31)
% (dia.) 5~6cm

E: SEOHEMED PIHME
ERHORMEL, ~A27 -7 480CDEF = — vV ~OFERHERCH T3 LELRT,
Notes: Average of five measurements.
The values in parentheses show ratios to the sawing efficiency of Husqvarna type
480CD chain saw.
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ik, BT = — vV —DEERBRORHERIIARDOEB I TH - T,
NR 72— 480CD B (1 24%) 106kg
SDK A-303C #i 2E5H 104kg
SDK A-303C gk (3 B4 9.6 kg

EI3R LT, SHBEOBEMERL 28 BOLDLER L THRBLE, =V 18 YL F<
Y ONKOBECITERERICB LA EENEC L SCBLRBY, P F=Y Ok, By
BOBEE, 3SBOEMEROTNRE ., ZOHMNIL, SEMEROTEHEOEDEBEMR
FEOHBRIEIL DD THS, DX HEDEULERIL, 3EHO Y —F - — v D4R
DEEN2EHEDOID LV IEZETHA Y EBbh5,

15T F= Y ORLYEN LICHBEORERMOMEML 1 WUTTh o1, ZDHE
TR 5 EHEEMOMEL, EBOA L v 77 4 » FHRE, HIFEEISEN ORI IR % PR
TEELEBDA L y 7Y 4 vy FEFTHRIFTDZ LR X UThh DT, FIERRE A b
PEREORITHIHEHTIT, MEOHERNMLIAKELOTREVHEELLRD, FH
Wwzie, 1 SEOEMEERYMOMRT = — vV —DOEBIRER L BT 58K, F F=Yol
B LB EOEIEELTIEDB LicT B,

SEBRIC L CTHEPUM LIS, F2— vy —FHEOFRBULRIIEINT, 258
W XDBECHNTE LTI,

K, 3BBOEKERFHEY 1 SEOLDO LKL THS, HEDMICIZEEDEMN
Hh, AKOBE, MBIREOTHDOLILUTTHY, HOBE, MBEIRZOSHDOLYTF
THbH, Tichb, FALEOHEMIEFELTIBAEE, SBBIIIEBEIVLIERLILE O
MEBLBELTAHIERRD, INLOBRESCTEEL, BEBCF - — vy —FHEZ0F
KELLEHOBIO[TIEHIALIERIVER T3 L LTL, SEEERD ST, 355
BERAECZ L EFEE L,

2.3.2 BARUARERGZ/NDBEEHEOHEORR

BRIS6FE2H5 e, HAEMECRIFTLRERLS v -2 X > CEHF = —
vV -3 EHERE L, RICTIALHEDHELMU L Fx Y AKEE - CHEMEERS
B o IofE R, 1089 cm?s L\ 5 EER B, Zhul, F-30oHIFEIRTW3 3 B4R
R, 13.02cm?Ys FEABRRCTRE LILBAEDOLD) DB YD, F = — vV —EEbrc T
BA v —2OMPEER, F=—vY —PBEELTVWAERIZI0 AL /A THD, v —
F = — VOUBIEHARRREL D L 0 AL AT S, FIHIEANRSIbIAEL
e, BREZ—BETL, V—F=—vORENBDTEL LD, HBEWLY —F = — v
EELTLEY, EBDO=v vF—vY —2FVEIhiARE 5T 35K, EEgom
BARERED L VI ET, BOTUHEWRAWF 2 -V YV —ThBIOCRZT LT,

REBREHAB L VI —BEI L IOREETTIIE, F =~ vV — 3BT AER CK
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3EHOPMRERNRAERDOEED = v o v I 2 — v — DFENRERIC N THD TENT &
AT E DN DT, A v — R AN w2 AREEAR (L LT 3 5O EMiERA X
BHEND HEAR L TERDLZ EwMA L, WEAS6 DIV, mdillio 200 £
PEFHAEDF = — vy — %M E LTHRcEBF = — vy —RHEL, Thix MR
BHCX > THBIT B bic L XD BT,

iz, EEREMHOETHRRIC OV THNS,

RN GO R T, hTis5ke DAL —22UEEL, MAKEIRTWRVIRER
BT L382kg ThH oo, 7 v —FDIET330mm, HERIE 1,380 mm THBH 5, EfE
FIfE 9,108 em?, SPEHgHEHb TR 0152 kgfem?® & 70 %,

W0 56 47 1 7 b A LR 1 R JT T MO Jo \ CHT o 7B 17 BE O BRI A5 ik
KOLEEHTH A,

B 2l o B M A K P ATl 0 Ric ksl B RACETT R Y, BTHELT 1 3 2.61 km/hr, £ 2 3%
5.28 km/hr, %53 ik 9.68 km/hr, {3t 2.65 km/hr T2 - 72,

WEA564E2 F 4 Hic, it & M UKo, 9% em o [AKRTCE bR KOF I
BT, (RBRCE S 50 m O 7 — A RRIT ST, ZOSE, T AR B TR

BEE1 RFEIhCRERA 2/ DREMEARSH M em &R
FIAARE S O L CEAT L Tuw 2 k%

Photo 1. The developed baby logging vehicle with a generator
running on the deep (ab. 94 cm), level and soft snows.
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60kg DEZFDOILOIWTRIL, H40em TH -7, ST, MTES L ETIH9em T L
FoIRFE T 2.64 km/hr TIHFICSEE Lic, GHEH-11ZZOBORRE R LT W5, FifEf 28T
VY 30 em PR LAIRREC, 511 km/hr CIHF#z 524k Lic, FiS 3T, = v voais
AR CETT D ENTE I o Te, BHETIE, T - THEEIPETHICH LK
ACHI LA DICie h, F8mEALMAT, 7 r—5p%E ) LTCETRERH- 1=,

TOWE, LEEOBINCHE LISBInc kT, OB miEA i, M5B

BTHLDEDEREDI DAL LZOREBL RN TETEABEE BREERN
320kg ife ol G, 25km/hr TR X50m o — A%5ekET 52 ENTE,

PERAIEM 2 B Y B L 7oA e RS O BT 35\ TR, (AR B R
ThoOBHECR T LD CIHRCETT S 2 LN T,

AR LA A, AtRo AR B bR A 3\ T, B o 2R
FAEWE LT, ZOBE, EMNOKES, BEOTHTIIEL, FIff<ic Licht- TR
KRR > TUWABBHIAEEL, =¥ voREEE LT LM € Ry, &AEM A
ho TBE SR, ZTOME, BTk 155°~19, F# 175 L\ 5 {EAES T, G -2
RZDORFORAER LT D, FRAETIE, I~2m EFT2RICHEEIETH AR LT L
SHILEMR DT b, IREACFRBIEO ETHHIcb#bT 7 v — 35370 ) LT, #TAE
b - 72,

~

FHE—2 RS R R XA 2 AR SO L TEI LT o B kE

Photo 2.  The developed baby logging vehicle with a generator
climbing the slope on the deep soft snows.
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FlEHCTHREMEOE LN 7 » — 5 OB O KM, D EME ORI BFE » OB
HBHDEUE LR, D% BiF v ofBICh s ENHW LI, ZOoWERKDO X LT
fThhiz., Tihhbb =2v2) - toRobeMoRBEL K2, FOLBEWRKOWE
PWMABEEAOMWER, BIEKFRC2HFTLTRES, HEREOHBREREHEOL
ED 7w —7oERCAbE, WIAKFCELETE I 5>CHEVELED, KCHAEHEY,
ZOWD L PITCES L O BH TR AT, EHEOBR LML EOE EHTCH
5 ERbhichicEMNELEESE, FCHEAO WY ETEBH IS, TOROERO
BMED, EEXHTHRICESBHELMEN DRI BECEVTELVWERLLABLET,
HAENEONBLHRCHT AT OBEHIE, HEeKFREBCFCRETSH. ZORKOM
ABEOHOLOE L HRAEHEOTLLNRD S, ZOLIRELTHIRTAOELM B % M &
L7z,

Fotk, HREMEORLYEMEORKNSEMED 0% MF L OMBCESTSE
ER X T BRAEMEDOERERENED X 5 BLT A% M5 odbic, HAEDO KR 150ke
DAY vET=A VRRCIRYMAT, BOMBEYHEER CHETRE LIFER, 59% £0vw)
&G, ZORBOHRREMHELHE, FMS6443 A3 Hic, Ji@ERFWERTEGHK
DOEXH 160 cm OEFFbh oK I IS\ TRIBEEOSEL AL R, sHEgmc
bt 6bkg DWEX ML, =V vORBEEEYEBEGEE XY HEYACEL LEBEKR.
50m OB 2 — A% 1L.38km/hr THEAETAHZENTEL, TOEMER, FHB, REOME
RBOUE B\ TBIR SRR, BEOHA I, BEARRCH 0kgofEL ML, =vo v
OEEEEYED TEL LIBaR, 4£°~5°, FHAS ofEYEL Z LN TE, Ll
DR EOREBOEE, RIEOROERRFMIT10°~115° FH11°T, 2w v i v=4 %I
DT BRI X DD 6.5 WA L,

2.3.3 BARULAERICEKD TAXKOHL) fERDOEHRE

MBDOERVBRLEBEF = — vV - L REEMG X DEEMELZH, FOHOUELTH
STfFEVAT AR X 5T, HMMS6FEIH4ALDT7THFETOD 4 AR, JEER¥WHE
FHEEHE 319 It oBEAMIC T, TAKE VL] FEEXETL, ThEHRE LT,
ZOREY AT 2OFEROMREELES DO T HIEREN LT - 72,

— oDk REEABTERTAHFERDOARIZIHETH Y, FEFROEYTEEERMT
BIKRD X5 Th ot '

HDfF%B : BEHF-— vV -RIBZEBRAEKIOEREMN
EHEADOHLKOERA L

BIOFEER 0 SMEOEER, BEBRICY 1+ vFORBR(E

F=0FER 0 BEFEROBTORSE, Tihbb EHED )
Fa—H T4 VOHK~NDIAT
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EMEAOHLKOERAL
B—DIEER DR

DERERSBOERY TH - C, ERCIFENETTHBBICE UL, FELEL
DOERCHED D LI BRALD, VEGUTHEREYEEEE TN LI Lid4d
Cle, RO LXOBEROVTIL, 34OMIKEREZIRDOhE 5T, TEAD
fERPORFLIFENLIZ LA LEL, HOo2BNERORWEI THELED L ENTER,

BANRE Lo TR DVH U PR BT 5 REKRI AOBBRHATIE, + Fev 2
K, Ay hvSlER, ¥YFEE6RTHY, ThOopbLEEIRCAKROEIL 264K, S ko
MBLAET 7546 m° TH -T2, ¥, £HEBUX10E, EEIOEHERS 160~197m, FH
1766 m TH - 1=,

BN Lo ARG DML fFEOFORDOAEL LT, ARABE Y HALHE
THAFTHZ LR X - T, 5L REMIKE 2ESEHBRBROERIN T, FOR,
EHENRCEELEZET I N -C, SREFOTEHRIE Y VW TRECFDEIRHEL
L, 50m &b LMl EATHOEGD 7 e —SOB OB E2E ot EWTLE 5
foo DT, BHERHEEORN CEBA X 0 FOBRFLALTHCH Lk bETT5 X
Sicieh, TOBRIK IS TZ7r—JRIEIVREL, PHRTHETRRERH -, EAOTHIC
WO NIBORMEGH Y 1 AR ETHMHBRCITA~6 FREOKMEZE L, x4
CHE OB hiE, ROFEZREZBRDIETSENEIACTIECEOBEIEHL, EfT
BH%, ETERENOmM TSR YOS T, EMEIETRECH I, LHrLED
ELBECIELILLBVHHZETAOT, ThifTo LREBREBEDTHETH -,
BRI EHENRVCERABRSO LT T 2B ACEEREATEACK A1V L o
THrZENTERE, FTOEHBEORCHAETO L BT 2 ERER HYcm LTS TH
55 EEZBTELI,

BHIXSR L 7o EEDTbh ok, BUCBABICEDLL, BEOHESL. HEE
2m BB L LGS, O~ BETH - 1o, BAENEORNETRRELBEL, EEER
Chy vyl VERVATBEIEBRECOVTHBE LIER, »vvav=4+2Rbf
FAHHOETRROFIMEEOEB AR THS X o5wBbhi, chiz, FEOEB XL
T, 2y vav=A tORFTIC L - THREBFEBRZEDOhIC EXEFIERTIES
Wb, FRICL - CEIEBEEENMET LicZ LA FIERTAEAVOHRAE M
TeledicE U R TH D, LichisTC, HRAEHEORVBRBFO LckF 5 ETHERED
HBEROWTL, EADHAERCTEORVWEEOREREN RV THBRY, BEBIK
BEYEDLZE XD LAIESTEMEELYRD L LOHN, EBROEELTIBECRERLY
BEARETLTHAHS5, ZOIOCHBERLLER BRM6EEOWERTS>HEI, b
L7:FBfI5 EFEOWEER LS B LT, #RAEFEORBLY, 7= —F0EMEOKRERH,
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Table 4. Actual working time and net time employed in using a chain saw
in the integrated felling, log-making and skidding work (I)

T £ A A WA 56 4 (1981)
\\\\\\jfm 3A5H 3A6H 3A7H & gt
e March 5 March 6 March 7 Total
T
£ B & M (A) JEeRI B4 4 | AR 484 | Z2EEMI22 4 || 11HFf 04 4
Actual working time hr. m. hr. m. hr. m. hr. m.
F e — vV — {5 FIESRRER* (B) 46 4 13§ 28 7 41 § 30 4> 46 185 [514547 40F)
Net time employed in h
using a chain saw m. s m. s. m. s. r. m. s.
(B)(A) 0.198 0.100 0.217 0.159

* FER2 T — v Y ~ORBEEF ARSI AN D F 2 — v Y — AL TV B

Time in which a worker is holding a chain saw with the motor running.
LEHMED T0~T5% fiF v OMNBICEZ 5 LB 2 k.

BEMS6E3 A5 Haxb 3 HE, HHOEBRME, ZodiEFsrs-—vy —HAE
BRI (IERB D F = — vV - DR BELXEEIRRASF = — vV — %R LT )
ExRFBI LIRERIL, RADERDITHS,

HAWRTRIRT5 8B OREREL, RECAEEHO DOEROBEEE, —BOFE
MEEBEOBECRTHI0I (4 LEY, EHL, HAEHERSIOEEY A7 2k
RAT5FEFEC RS TL 1 BRAOE@BREA THHMBEDORATH-Th, IREEH LT E
PRCRBETHZ &RV IREBE L EERTOR b, EERMcHT2F=—v Y —f#
HIERBFREOEI AL, RACBFHIDIFE LI RELIRBZ LTV EE L, FOHM
dmr,lﬁﬁw%ﬁﬁ%ﬁ7ﬁﬁﬁﬁf%6%éf%,%;—vy~ﬁmm%%%u2%ﬁ
LI THH D L#HEE L,

3. BWMS6EEICIT - BIR

3.1 ERMBRERDOEB

PBASS EERT - M EDKRESE, BEHF=— vV —OHRYILIEDE,
BOBRAND, Z-1RLIESEBHEHOBEH 7= — vV —DFnL 200 #4 FOBEXFE S 0
LEBZEY, TheMBil, ThEBETHL8IoT, V—F=— VvEEDEHWF
2= V7 —RHBTHI LR LI, F LR UBERHED 55200 #4 r 0BERH S L0 2
BERA D WHE LR O WS B LR, SDK A-404C B0 5238 Lod o & o3
L7eDT, AR L CHE% i L, SDK A-404C B o #3418 O #f3 A-303C B o 4
DEESIKALTHBDT, BMBEECT B EORELE B LHNEOKEY
AEBECHL, ¥ —F = vOBAHROEELFEEO Lo 279 £01ME, 375 209m/s &
Lic, BE-83L, DEDX SR LTHRBELLER = — vV —DHBERERL T\ D,
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F i, PgN T-502 SC-1 3%, E-1 R LI-EB D 5T SDK A-404C B 2 3@ UTH
HTERFEBL, EMEROETLRERALTHS S &E 2, A-404C BoBEDOZHR % HIN
FTHIHOEEGREBLZ L AME LT, T-502SC-1 e L EMRARONE LA L
L,

200 KA F BHEXHREFRHAEHS - — vy —2FRATHERATHHEGOEHE L LT, SDK
G5 BI=HRMBEEL RS, hiBMS FECHE LDREMECRONTT, 0
EHEO=v e vTRBITA Lo L, ZORBRORESREIZS1LVA, BRI RS
HEDTH60kg TH 5,

MBD XS, BAMSBEEOHECK VUL, BEELLIEHENRCERESZOL
TRVGEBCE - CET LB, BEAOTHEEENED VT, ETTRCMLBELEDH -
foo COEAEDMORL LD, IWEOREELHEYS X 5 RRBOBABLOEMBE 2 ERT
PBECERBSCTHORENL P E2TFRALT, DREMEORT, 7v /A F—F
OPFHEBREM LI ABEOHFTERE UITR W THSREES) 2RoMFF7. %
THEROBM I & » TEMNEOHAOBLLELFICHE VBE 0P CTodie, HEAR
FHo7Lv—sr0ZfEFIHLT, »yvEyod b EROMT, BFE413, ok
B UCREBM EZPIHEMEOMRKE R LT3,

3.2 BMARLUCEROERDOER
3.2.1 HECHARULAEBRYF z—v YV —OREIERORER

BRD L5 LT LicT = — vV —OENEROBELXERT 525, kO 4EH
DF =—vV—=%RANT, BRS7E2H5 HcdtiERFNEBFEERES TH BT,
EHRARBRET o7, TOHNBIKDEEHTH S,

BEBO= VS vFo—v Y —DO—FL LT, BMSFEEOCHRCHVIZLIDEAT A
75— 480CD BlF = — vV — % HEREO—DL L, BHM6EECHELLEHF = — v
Y — DB LI o72 SDK A-404C Bl 5 = — vV — L BISA UEM BERY BT F=— vV — &
LT, 8l T-502SC-1 85 = — vV — R PRABO 2L Lz, FHEMOFE L 56 FF
DR R L BT 5 1oddic, BF1565 FEWCHRE Lic SDK A-303C &M F = — v v —%f#
R —oL Liz,

ChL3EBEOF-— vV — LB FECHIMEL /2 SDK A-404C HER 5 = — v
Y —EERAWT, AREBLKEACHBRCEN L, ToRRYEN LA, 0B, T
OHERF =2 — vV —RRA—*—»—BORBEDO LI FEAEMY —5 . — vEROMT (F—2
DOBIfRE, BB EELELETFEUAADOLORMSI ZENTERLSK), BEHF=—v
V- DBBECRHEHERYSEHE L, Do dEEoRRF = — vV —%, HBM5EEOH
RCBTHEHELBELC, hedBEczhZh, 1 5%, 458, 358, BIU565H
LRI LTS,
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AT = — vV —DEEFHBROEMNERBIRDO LB TH S,

AR P 3= 480CD F (1 B4  10.6kg
SDK A-303C & Hl (3 B 95kg
e T-502 SC-1 & 4 S5 10.2kg
SDK A-404C g (5 5%) 10.0 kg
SEMTEERAE DRI F-DBRRENT W5,
F5 &R ()
Table 5. Sawing efficiency (II) (cm2/s)
Fz v~ ~A7~—7 | SDK A-303C po W | SDR A-404C
Chain saw Husqvarna by Shinko % & #
480CD remodeled T-502 SC-1 remodeled
W g . (1 548) (3 5#) (4 54) (5 5#%)
Object for cutting (No. 1) (No. 3) (No. 4) (No. b)
=74 2T OHK 4898 7.720 24.60 46.86
Log o onoitaya maple (1.00) (0.16) (0.50) (0.96)
PETYORAK 80.86 15.62 52.32 89.02
Log o o maisu fir (1.00) (017) (058) (0.99)

E: 5EOMWEMEDFHME
FERMHORMEE, ~A7 A~ 480CD M5 = ~ v v — OEWERCH T 5 LBLFR T,
Notes: Average of five measurements.
The values in parentheses show ratios to the sawing efficiency of Husqvarna type
480CD chain saw.

SR LST, 45ROAREUERY 3ERODO LML TRDBE, =V 1 X VAK
DHE 319, P FeYAKOBEIBETHY, F7odBEONKEMERY 4 5HK0Y
DERBLTADLE, ThEh 190 £, L70 % Ths, HBHER L& EREOMCIIEE
DERDD, ZOX5AEOECLTERRRIL, 35EL45808A IR, 100 X1 1B
RS2~y —L200 A EEAF =~ vV —0OTERoOHI0XETHY, 48KL5E
BOBAEIL, BBl TELRLY — 52— vOEEDETHL EELIS,

S5 SRMOBMBERII L EROLD L Vb TFhr BV EELALRLTHY, 55E
BERETDeEMERTRELIEESTCINVTHDHS, FHABEEF T FYY O
BB IT S, o TF = — vy =B L ETHA W HBES L, FRZED0F
CHECIREIMEb o 1oty 5 BB - A, B> THERAZEDFIRE LS hcE
BB THETH - 1.

3.2.2 HRUARERMNZ/NVEREOHREDORER

HAENECES LR EBC I - CBHF - — v Y -5 BRYERE L, Fhalf-Cf
REHZT, REBONNEEOELBRLIERIRDO LI THD, F=—v YV —D2Z
BRICEEZ 220 A4 A D X oK, BHED= v Y vOREBHEEY EDBE, HE
POBETETE 200 XAV PRATH D, ¥ —F = — VOERIEHIBD TR EVRDILY —F
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== VOREPHIEL KT LB 180 A4 b BRIE TH - 1o,

Wi, R LfalEm o Timc L Gl<s,

WRASS AR kI B HADIRAEC A L, ABHEHBERE v -2, IO
DT h s v a v =a PRI L, BB R LR, B E o i
wﬁﬁwg@f«v“ﬁﬁﬁﬁttﬁﬁﬁ@ﬁ@fmew&tqtc?th%ﬁ@ﬁ%@i
MERICH LT 21% 8 L1, 2 = — J Ol 330 mm, #H1EE 1,380 mm TH B0, 4
ML 9,108 cm?®, PR 0183 kg/em? L 755, ZOHEMEOTLIL, BT OH
Hims b LR 0 727 Fity b OfLBCH 5o, GE-51E, WOMBNEORKE R LTS

BE—5  @OMEE O KRR
Photo 5. Measuring the center of gravity.

WERIS7 4 2 [ 2 H ~4 i dudfgali Koy i i D7 808 MRic 35 O o Ze Bl o i ik o &
BHTHS,

B i o > MR 00 LA 3 2 AT VL, WTAESY 1 3 2.85 km/hr, Jf) 2 ik 5.85 km/hr,
% 338 1057 km/hr TH 7o, MRS FEOMEME » P LE InofeDid, = v voy
SAF =Dy MRENE S D TH B,

T S 49 250 cm o [ AT b 7oK FIIC U T, BRI M T S 50 m o R 2 —
AREITS#I, COBE, * ARMRRE bR 60 kg 0 FEF 0L oM T HIZY 33 cm ¢
B to, BESEA BT TS LR CI® 32em I F Lok BET, 2.73 km/hr Tl Ic 5274 L,
HH-613 - OBORRAY R LTS, BIES2 M, & 15m B Ll bic, EFsio
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BEE-6 GBI ERA X /DNBER# 2 E 2# 250 cm D JKF /¢
HAKE D ETHETL TSI

Photo 6. The improved baby logging vehicle with a generator running
on the deep (ab. 250 cm), level and soft snows.

fedic= v vREIELTLE o7z, BMSEEOHIERKTE, WidoskyH2HE T
2 — AFRIEFCTE Lz, 2o o%, Tokodiick » THAEH SO FHREREN Y
WOERICH LT 21% W0 Lizz &A%, IEFI56 I3\ Caft 2 i Gl TN CERh -
TERFRTHA DS EELZT b, BT, EITCHE - THAEDMEIT I X LCR IR
Envwcich, HI3mEATHE T2 v — 55350 ) UTGETANBECIG - 72, FolE, R
MBI ARHAICHME SN T WD ARFERNE D BEE KBS TF = — v
THREFGIDLTHEE L, Z0®Euc s 7 v g w=o bai5H L, SBidssE 3 mae b
HOEMEHELDIHD LOERE R BN S CETERARIEE, =1 rOHEEEYH
110kg & L, = v voElindEE 4 ERAGGEE X » bM< LB/, EX50m o
- ARTETHZENTE I, TOBOETHEEL 125 km/hr TH - 12,

PEREF BT AR DS B L 7K P I B T OIS s\ T, BEEHE M I
ThoBHER T, BOTIEHRCETT A ENTER,

¥ i, VAR EbR CEMMIC T, R EM O BER A MRS Ui, F

By, EADFHHOTHClEfE <, Befiig Licds o TIRENCZIT s » T B 54 3 i
L, =vovolnEELY TE oMK b, BRAEMGTICH- CERE®. FORE,
AIHE TR 15°~17.5°, “F#16.5° LW HfHnfEbhf, BETE, ETTHMH- THEEI
A LTRECHT A Do h, FI3mAEARHL S T2 v — 5230 b LC TR
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Fa - 72,
3.2.3 BIR - WRUKLEEBCKD AKWOEL ) FEOEH

WAFN 56 AEEEIC Hr 7o B YE LIc B o = — v v — L IR 56 F o e i i L 7= S8 s A &
TR HL A VS, IERIST A2 24 AAs 26 H & T 3 HIBNG, IR iiEadi 5 /v it 5 i
PRy 403 BRBEDEEANLIC R T TR O L) fFELR SN L, (FEOEWRR L BT S
EEBIT, TEERHONHEITG, EH LB IOMFEY AT A0 FAKZRE Lic, %
F-T R oBORKY R LTWS, OHGOFEEADOHME L OMEES MO IEATAL, B
5643 Hicz oo BELT TR L) FEYER LABEN DN LRALTHS.

TN
BE 7 %BEIRREEA SR L AR oLRE
Photo 7. Skidding by means of the improved baby

logging vehicle with a generator.

EE T EHE D ALT TRO L O LT T -1, (FEEMHBOD LATG AL v 77 4
v FREE) X, SRS b, ks LTS En et FERBZE LML ZONARE
FEETHbB AL v 77 4 v FEE ST LERTHZ LD TE DR HEOEECIK
L, —OOBEFEFENEDLLVHICA by 7Y 4 v FOERHRHATD, ThEEEDH
MELIeHFATERL, 77 va—#THRE L, FEBENEY - ATiTbldhilibit
Mo tod T, O RAFRE U CAR BT AL REEAMEAROILRFEXE L, 25
KU EDEERAMKCTbRSAIE, BEF = — vy —REH LTS MFEERELL
THML, KOCTRERM Z/NEM A UCT o FEREL LT L.

B R E o TAKE L) F¥RTHWT, s hir RoBENARE, b F



BE 7z~ vV —RIBERREMEEOERBE IR AT s0BBHET5HRE (IE) 883

=V 6K, FrhvaAlE IXF51EKTHH, EMEMOFEHMEILITAn ThHo T,

EE#T, FFEZRADKELIORECAEZREIRDORh T, & AOIFEP
DEBEMIIED TR, HOZAREROKVEI THEYED S Z LN TER,

F6 1 XBE R L Ieofc TR VL) FEORRE S HOMBLIR D BDIbDOTH
D, #Ti, ZTOFECKTHBEOEMOHRERNRERLILEDTHS,

BRSO RMC, HAPMEEMERC X - TEMBBREOER Thhi, ZOBESEK
THOoBmITEAOREM LB X v UEWNBCERFE LT, BOFFO LRAiEIS, £
DR, HAEMNEI NETICH - CHEANEOBEO XM MIEROWH BRI h, £
MECEATHCEEAEM LIk - DT, B55EEOMEERMCIT 5 EMB®EIE
BOBERAESRIL 7, ERTHCENIEIEL EWIHIBRRREBIORI -, COEME
BB OMEREERIED CHRCET L,

£—6 [UKWOML] fFRCST s EBRMROF = — v v — FRERIERE (1)

Table 6. Actual working time and net time employed in
using a chain saw in the integrated felling, log-
making and skidding work (II).
(B, &, ® (hr,, m, s.): % %, /)

e A A WA 57 47 (1982)
Te—
T~ Date 2R240 |2A2H |2A26H | & it
o \kFeb. 24 | Feb. 25 | Feb. 26 | Total

WA (BMBEBRROER)
Opening skidding roads 1443 0 0 14743
W (B SREM A~ ORE)
Running from the landing to the cutting place 117207 1277 11703 33'50”
BRI (F— vy - ERTHESR) o o
Felling and log-making I (with a chain saw) 5027 | 17247217 45r337 | 3007277
AR -EMIL(F=2— vy —2FERLREE)
Felling and log-;cnaking II (without a chain saw) 17417 2337 1057 52715
A& (AKRBIELEROEDRA) ° o
Bunching and loading 2575077 5558’7 | 1°49’00’7 | 3°10/48"
_F . LLI. (%ﬂ&ﬁh,ﬁi}‘ %i%«@%i‘ﬁw) 13’23// 11/48// 19/09” 44/20//
Skidding
FIBFEE (LB BT B 5 LE)
Works at the landindg 20°39” 13118 20118 415"
*ﬁm%ﬁ; (%WUD%E‘?Y ?Aﬂ’ W%%FF}%%) 9/51/, 13/37// 18[02// 41/30/[
Repairs of machinery
K B (BEERRCRERO R 0)
Preparati:)ns andnputting back of machinery 9877 42 a9 12148

# toal 5317 | 334547 | 35631 | 10°24756"
F oz vV — B IEBR R o
Nelt time employed in using a chain saw 80739 57'37" 3013”7 | 1°58'29”

¥ EEBNAF VY —OBRBBAYAEI AL F x — vV - EEEL TV 5RH

Time in which a worker is holding a chain saw with its motor running.
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Table 7. Data of the skidding work by means of a baby
logging vehiche with a generator
A A Log BB
AR | BT 5 HREHR () (m)
Date |limeorder) @ # \ #E& (m) ) HE (em)) $IB (m) BFpoe 0 & B | skiddin
of skidding Species Length |Diameter| Volume volume Number distanceg
FOF o=y 24 0.210
1 Todomatsu f 3.65 10 0.037 0.365 3 182
B FI574E odomatsu hr 18 0.118
[ A 4 30 0.329
9 ]}:;218 2 Todomatsu fir 8.65 34 0.422 0.751 2 182
P K= 48 0.841
Feb. 24 3 Todomatsu fir 3.65 38 0.527 1.368 2 174
N Ha
Subtotal 2.484 7
PR =Y 26 0.247 7
1 3.65 16 0.093 0.370 3 1
Todomatsu fir 9 0.030
EE e 2.70 8 0.017
13 0.062
2 Todomatsu fir | 3.65 20 0.146 0.806 4 182
HETSZT Migaase 71 | 3.00 44 0.581
o R25E x5 3.00 30 0.270
3 : 20 0.096 0.462 3 182
Feb. 25 Mizunara oak 2.40 20 0.096
2.70 36 0.350
N e A4 16 0.093
4 Todomatsu fir | 3.65 18 0.118 0.591 4 182
9 0.030
h Hi
Subtotal 2.229 14
. N 64 1.229
P e el
1 s T 3.00 26 0.203 1.635 3* 182
Mountain birch % 0.203
28 0.2356
. N 18 0.097
o h v
2 Mountain birch 3.00 géé 8%32 0.828 5% 182
20 0.120
36 0.389
16 0.077
N N 14 0.059
Foroh v
3 I 3.00 16 0.077 0.858 T* 182
AISTE Mountain birch 14 0.059
16 0.077
1982 20 0.120
25268 22 0.177
28 0.286
Feb. 26 . FoF oy 3.65 36 0.473
Todomatsu fir 32 0.374 1.379 6 144
13 0.062
1.90 6 0.007
18 0.118
11 0.044
FF =Y 9 0.030
5 Todomatsu fir 3.65 32 0.374 1.325 6 139
28 0.286
36 0.473
7~ ELN
Subtotal 6.025 21
& &t
Total 12 10.743 48

* HiBCEM SheRK
Logs made on the preceding day.
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BRAMMbP BT AEROF = — vV —FHERKERL, WThid 1EcEL W
Ve E6 ORRIN TSR OER@IFMIZ, RECHEHEMBHOBERE, —BOFH4
EEEOBACHTLEEKFMI D IP LEL ko TWwbh, HRAFEEBRS IOEEVRT
LAEEHTAEFECE VL, 1 BEOEERES 7TRENAOBETH - Th, RAEBHK
THEREER LTI L0BECLSRBETHR D, RARBOPREDEF =—-v Y —
B ESRIFE O E &2, £6 OPRRIWCHEEYAVGCTERIh MBI IZELLRENWE
Ezbhigy, £-60MlEEC IE, FoER, 2H 24 B2 Tix 0177, 25 Hieo
WL 0.268, 26 HIZ oW Tik 0128 Ch B, ZhbofEd 7EEE Chul, Fhfh 1.24
BrfE, 188, 0.90FeRIE7eh, WTFhid 2RREUT TH 2. ZORHIESHTESH,
HAMFERER LUFE Y A7 22 BATHERCK VUL, 1 BEOEBRE 7 RicE
THHEETH-TH, LAMOF = — vy —FAERBHEIAZHEEZBL VI 5THZE
BEBTHHH LHEA LI,

4. ¥ "

MR EEh, ZOWERRTUL, BHRINCERERG X PBEEMBEORECEHAIR X
OBRIhIEB LS TAKIYIH L) FEOH Y, BEMCECEABSO L ToERBL
fo. EFMEBREHOBMHC R TIhLOBRYER TIEHRI—BRET S, Thid
AFLBRBOEENOETORBE LRI igd - DT, WTFhh— oL EIRE 5%
Bichote, BIRICY > TEHBIKRD LS RE LT,

|EHO THAGOH L] (FRECRWTERE+SETHiE L BE Uic/ SN2,
FRBNBECHABSOLTO IR HH L) FRCERINICHET, FHCH 2 5ETH
BAYRETL LEEL VY, BEACECERBSO Ecftbhic TR IH L] fFErc
BWTEAE T BT L RE LI/ NEENER, ThlEFHcRBEOFECFER IR
feBaed, BERECERETSRETHEYRETITEAL S, TDIIRCBLIHBE,
Mdo X o, BREHCFECERABRS O L THRALZT -

COMRIE > CHRERINR:EEF = — 7V — 5 BBOENERIFREALREEO LD
=YY VF 2= VY —OFMERLBLALEALTHA 5 LHNTLFHM D, I OHRAE
ZoAF A I, Fa— vV -OFEARECET VDY 2RHRHAEBNCESh
BCHHH EHNTHFHL VY, TOMRRC I > TELAL,

5 5BOMiEIIN IO TATHY, Thic B AxHE LREROMBIE, KT
RPPATTEZEDTH 2B HMATH -2, MBELXAHLELLHW B FMAL, 58 L i3S
ALEEOEBDO = v vF = — vV —2K0MiKERERLTH B EELTRKBIRNTHS
5, COMRRCEL - CHRBREINIFEVAT AT, PMREHHEO= VS VvTESHF - — v
V-—HOoRERELRET 500, REBRGOLDOFEH= v vEBATHLEN L,



886 LBEREREBHBRFRBE H4L2E F45

COMBEENTCHEIS R -RERM X/ DHETEOMBIIZ, ¥ 320 5GFATH-,

¥BO=Vv Y VvF o — VY —2HFERTEACKRBEENEET L0 FHTHHKO—R
ELT, MEFe—vV—, EfEEF=— vV —LEOBEHF = — vV - TR
RTWB2, FRLDMMiKEAVTRY 150 FAXZKEL LB - THhbanbEL5 L, £hb
DERIIBFLEHETHEAD, TOMBRLI-THBIALISBIL, FRBELALET
WFARSTFOMBTHEATLIZENTEDLLD, RO ATRWNEOHREF = — vV — X
DHERLRTVWTHA I,

5880 K EL, BEDELIBRAY FAA—DHRLER LT, ¥BOZ VS vF o —
VY —kBFBLVLTRIAELER TSR, FREDOENERPT V&, IV
R—35F e — VEFESREZENERLPT VI ETHB, ThbORML, SEHREFRA
ELTARBNEAEAHBEIRABERE, FHECBREIIBLTHSI,

5 B X OB

1) BESREEE  LARBE: Fa vy —EREOAEMAEIC ST FUAHE, 45, 137-152, 1973,
2) REGE: 5= vy PRS2 EERBICETHHE. FBARE, 18, 1-119, 1976
3) B fB: WITAKEHSM -~ F 7y 2. 154-183, 185-188, # U — = ABF5E4, 1981

Summary

1. Developments of a practical equipment and a practical work system were tried in order
to enable carrying out felling and log-making by means of an electric chain saw. This trial
was made to contribute for decreasing extremely the danger of an occurrence of vibration
diseases caused by felling and log-making operations in which portable chain saws are used.

2. In 1977, felling and log-making were tried using an electric chain saw SDK type
A-303C (refer to Table 1.). As a result, it proved that the severe vibration with the large
amplitude were conveyed from the handle of the chain saw to the hand of the operator of the
chain saw at the limbing work. The cause for the phenomenon was considered that the speed
of the saw chain of that chain saw is only approximately one third of those of ordinary
engine chain saws.

Accordingly, an electric chain saw was developed in 1980 by remodeling SDK type A-303C
electric chain saw. The no-load chain speed of the developed chain saw was approximately
2.8 times fast as that of the above-mentioned original SDK type A-303C electric chain saw.
The vibration of the handle of the developed electric chain saw in case of sawing limbs was
extremely feeble, but on the other hand, the sawing efficiency of that chain saw was exceedingly
low compared with that of Husqvarna type 480CD which is one model of ordinary engine
chain saws (refer to Table 3.). The cause of the low efficiency was insufficiency of torque of
the electric motor of the developed electric chain saw.

3. In order to remove this defect, an electric chain saw was developed in 1981 by re-
modeling SDK type A-404C electric chain saw (refer to Table 1.). The no-load chain speed
of the developed chain saw was approximately 2.8 times fast as that of the above-mentioned
original SDK type A-404C electric chain saw.
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The developed electric chain saw was used by means of a commercial electric power
source and the sawing efficiency of that chain saw was measured. The efficiency proved to
be approximately equal to that of the ordinary engine chain saw which weighed almost the
same as the developed chain saw (refer to Table 5.).

4. In order to use the developed electric chain saw in the forest, a self-propelled generat-
ing equipment was developed as follows.

SANWA CRAWLMAN type 1500-S long crawler version {refer to Table 2.} was selected
out of many crawler type carts as the most suitable chassis of the equipment to be developed,
and it was fitted with a generator, a logging winch, and a bunk. In this way, a baby logging
vehicle with a generator was invented.

The machine was fitted with a 100 volt single-phase AC generator in 1980, and with a
200 volt three-phase AC generator in 1981 instead of the former.

5. In 1980, at the test of continuous running of this baby logging vehicle on the deep
soft snows, snow froze to the bottom of that baby logging vehicle increasingly, and at last,
the vehicle became impossible to run. In order to remove this defect, a light snow removing
blade was installed at the front end of that vehicle in 1981.

The baby logging vehicle which had been improved in that way could climb the slope
of the inclination up to 15°~17.5° (16.5° in average) on the deep soft snows forward at the
test of climing ability carried out toward the beginning of February in 1982.

6. An integrated felling, log-making and skidding work was conducted in the forest
covered with deep soft snows toward the end of February in 1982 for 3 days making a coop-
erative group of 3 workers use the electric chain saw and the baby logging vehicle with a
generator which the author had developed and improved up to that time, and the process of
the work was observed.

At the limbling work of Todomatsu fir, the vibration of the handle of the remodeled
electric chain saw exceedingly feeble.

The net time employed in using the chain saw on every day was greatly shorter than
2 hours which is the maximum of the allowed time in the legal time regulation to the chain
saw work in Japan (refer to Table 6.). Data of the skidding work in the integrated felling,
log-making and skidding work observed is shown in Table 7.



