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#—1 FeF.0H#
Table 1 Drawbar pull.

Payload Running velocity Coefficient of Theoretical Experimental
pulling resistance drawbar pull drawbar pull 1)
WL kg v m/min u Frkg F: kg
594.1 35.5 (First gear) 0.016 161 165
5941 75.2 (Second gear) 0.028 170 175
664.6 35.4 (First gear) 0.016 177 180
664.6 70.3 (Second gear) 0.026 185 185

+) Fgis maximum value in observations because they fluctuate.
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Table 2 Rigging procedures and labor required (100 m-rail set).

Rigging procedures Labor required (man-minutes)
1. Preparation of equipments. 90
2. Route location. 50
3. Laying a wire rope along the route. 12
4. Making spar trees. 125
5. Rigging intermediate supports.
(a) Bracket type (Number of supports: 10) 43
(b) Chain type (Number of supports: 13) 40
(¢) Archtype (Number of supports: 10) 60
6. Suspending the wire rope from the supports. 8
7. Tightening the wire rope. 28
8. Suspending rails from the wire rope. 187
9. Hanging a locomotive and a braking equipment 7.5
on the rails.
10. Assembling and hanging trucks. 54
11. Test running. 5
12. Making a landing,
13. Appurtenant works. 44
Total 756.5

(= 12.6 man-hour)



93

E) OMHTINT, 1.88m*/2 A - B (k3. 16/, BEEH 2 BERIVEERE) Th o120 V,
REDORT L R2>T, HMHIORHFKASSHEBINIDT, SERISENCATERS &R
s AR DIFEFHFICBOTER 2 INES 2 08 5,

WM ROEREL. 5~22. 0cm, F458.8em, HE 2m 721 4m & ANRRINTH 3729,
B T B /ST A R IR B U Tuovsde - 1008, H#BE Vom® /EIEFIL TV A T &
DrzLa® otz (M— 7). K TEIIRMAEREL. 5em® 4 mAFDSBAL Ttz dIcER] & -
Re0THE, ANTREREE |
DORGAMIE 225 A 3 129 OB D

o One truck

BEREN 3 ~ s WraTh T sec
TNhS, ThPERTAE T s a0l ® Tow trucks
i, ROEBEAVBLN 3,
@ 4 °
T, =dV, (d | HlEHK. £ * ////
391. 78/m*) " H 200r y
< F
(X200, a5RAT % &, 8 J e
E, (L<L,) 1 100 o / °
e N S AW Cad
4<Vp+d>+: Z
(18 0 0.2 o 06 m’
1 Payload
E.(L=L,) =—1—b—
JENn 7 B & AR
F * Fig. 7 Relationship bétween payload
19 and loading time.

&b, Lo, LpidVy, T,DRE
BHBH, Es (LELg), Ec(LSL¢) RV, 0ADEEIC/E3C EBRIN %,

AREHE 2 WOMBEIL, 0.79m* Th-7205 (K—6), VEERICHT 2 LEERE Vo' /
Blid, BARRCREDEOHER 5 1 T0.40m*/H Th o120 LTz T LLHREERIT
/ENFABR X b 157TRb /| & 12 B,

WHRBHEDw » 72T THADT, FAEEHETHE/EE BRE & OREIRED
6N, 44~928 /[, EHNK/EITH -1,

FEATHRBECBEL TIRTE T & BB 21T - 1208, VEEROTEEITEREIX, v, =35X60m /B,
0, =78X60m /BT & - 72, |

AERHIT 1T B(6)ND 2 130.17Tm* /mTH - 12,

ULO#ER2RMOBERIERNCHTIID 3 &, YREBHICH T 3 BAVELERIN— 8 T
RENB, AR S, BERESTOm & Tid ADIEEZRED, T0m ~ 380m % Tid C OFELAR



94

b, X 512380m L ETIEBOE ,, m*/man-hour ——A
HIREDS, ZhZhOBEREICK 2 0.4
UCRESIEEBTH S C L T 0.3f
B 5 HiciE 5T, .éaz-
—f, EBROEEHABTIE, K 50t
2,
, St 2 A, © . . n -
FHE A, WREE2A, HH 200 400 600 800 m
2 AP 6 ATYEERT-12. T Hauling distance
BRI LRRESFEE L1203, M—8 fF Ak E
HEI8 5 DERIGE DS 200 m BT Fig. 8 Operational efficiency.
A ! Four-men-crew (After prehauling,
BTh-12129, *ﬁ‘éﬁﬁe‘;%ﬂé two men for loading, and two men for
e . unloading. ), B : Four-men-crew(Two
HOBEIDD &5 E2H W, BN men for prehauling and loading, and
ik USEM OVEREERIE 4.539 two men for unloading. ), C . Six-men-
crew (Four men for prehauling and
md/ 6 AX15153=0.30m3/ AR &, loading, and two men for unloading. )

IFERERIND B C &N TEN, COMIE, UERBETAFER L BEHOETS2VH -1
R OB =0.3Im / ABSICH BT 5o CNICHBINE TROFEAT AT 5 &,
BRI VELAER T, 4.539/ (6 X151/60+0.24X4.539/0.17) =0.21m3/ARf&7ch, K—
BDMEREHBMUTIERWMEE 2508, HRIEEVSEETH AL LI ZRERETL2ERET 5 &,

PUEDOEEBRIERD S, M— 8 OVFXRERD LRMEIIIZIIRM SR THE D LBDN S,

3. BEXBIGEEIE & OMEREERO LR

R B G EERE I M OB R s MO 1 2 E LT, BESHTHAIATNAS
XTHBOT, HHREMEABERET / L — v & OVEERER 2 BT 5 C & 1T 5, VEEH
BEERE LA TRELMEA—FHEE L (K- 9), 4 ATHTAFTODSL, k2
A, T2 ATEM 21T D LIRET %o

et AT R AR 2, TEREOREL miclFld 2 b 0L ThI,

R'=b'L' (b’ . LBIEE) @0
Mﬂ*ﬁukﬂﬁﬁwiééwkb,*%%%VmW2A°ﬁu*%ﬁﬁK@ﬁMTé%®
r4 5. M- 9 Ok#iTid, BREREEEREREOLOATERIBENXE /L - 1OBED

DL /D _ L ,
= == pEr v
21, 2 L Z s h, P X

Ll

E18 B, LIzhS> TRFATLS AKX



95

o V
S'=2 v, l
_ 2LV e
L'V, Mono-cable D
L - T - HEIA L K AR | l 1
‘i, ﬁjﬁﬂ%@ﬁgﬁﬁﬂﬁ%%gb& Monorail™~road
hid, % L %
k=40 23 R—9 MEAEERE /L — v Rl
T BRERRE
=12 L, Vi, T, kzhzihil Fig. 9 A model of the hauling system with
hanging monorail logging-train or
V] ')ME (mx /I_E—l), ﬁﬁﬁﬁﬁsﬁ mono-cable system.
Arrows express the directions of
(Bs/[E) TH 3, downhill manuzl prehauling.
CHEX Y, LFbHcs B
Hh R ERRE ORATL T AR 13
T'=R'+S'+K
v, 2VL L 4VT/
=bL+ 00
rn, L—oxy, =v /[ 2_ orx,

oL’ bV,

L (26 | 4VT,
T'min=2V 2V, + v, @5
LB Lizhi-> THRAVEEFER E'maxm® /AR i3,
\'

T'min

E'max=

1
2b, 4T/
aVp + Vi

2

&85, EXL D, Emax 3L e EBERTHH, b, V,, T/, ViR >T—EDMES
EBTEDBHLNTH S,

M&ﬁﬁﬁmﬁﬁ%ﬁ%%%ﬁ%ﬂ%éht%i,V:awAﬁhm'q=%x§%ﬁﬁl

Vi=0.02m 3/l 20X icBHA T2 &, E'max=0.29m3/ A& 2%, E B FE'max i, 3t

RS A -2 OEENCH L TBETH 20T, —MHsEZT 35 LS, 2D Emax

D %X~ 8 DY HICH I AMEABERET / L — VOVEEEER L T 2 &, L=270m



96

BT, 27T0m UTFCIREBERT / V- VOSWERIE 25 LSRN,
VI. 74 YO-TORIMEEERSH

V-V B2XAB74 Y0 —~TREETIRNOZEE 2B T 2 120ic, BIRMBL S
NXBOREHBMY 4 ¥ o - FTERHIKE TP SHBM2 b Ao —-Fer2HBLTE
&, BBHEOETICHN > TRETARI2 YHEL o0 - Fici@R U T, SIBIRBRIEHEE S
> & KEREEE, HlEhE, FESE2MONEE U, 2EMERII03.2kgTh-12 .81 XKMics
WTEIE U RERNID 1 512K —101RT, 74 ¥ o — FEENLERFERE-T, &
XRAE $122ADIDNE S ICECRONTIAEDY, LDOEEDIA Yo~ FTOEBIRIII
500kgTd b, BEAEII502kgTH > 7z, BEHE 0 — Fe Vv 2HRBE L IHIRIKESicLiz
D>T, REBRIVEBL SV SEALTWACEBBED OIS, CORENS, BEIHEONE

ke === Sy
900 =SSR ‘
Time+10sec.
800 . = 7
= 700 : =
2 7
w 600
g
= 500
400
The train begins to enter Place whe.re the
the wire rope section L i l'oa.ld—rcgllr is ?tt.ac'hed.

K—10 BIXBO74vo—-FRERND

Fig. 10 An example of wire rope tension (Payload is 502kg).

3} g kg | Payload (kg)
2 kg ‘Payload(kg) @ 500 661
2 500 5 583
2 708 400
_ 400 Sgé E 471
2 5 361
S 300} 403 2 300
R 293 =
3~ 200 B 200 203
; K g°
i 100 Sy
g3 : £ g 100 Average longitudinal de
. o : 0 g ge longitudinal gra
,g E 0 Average longitudinal grade: 0.7 - éf . 5.0 | —0.7 |—6.5 —?3.8" |—9. &
S % 0 10 20 3 °© 0 10 20

Number of intermediate supports of .
PP Number of intermediate supports of

wire rope from load-cell to locomotive wire rope from load-cell to locomotive

M—11 81 XEORAFLERN K—12 11 XEORAFERS]
Fig. 11 Maximum additional tension of Fig. 12 Maximum additional tension of the wire
the wire rope section I due rope section I due to the travel of

to the travel of the train. the train.



97

L4 Y0 - FOXRNE & 2L AER, MEEOZSBEICL > THEL TN C &8
HWIT7e > T2, TEEFTE #293kg, 403kg, 594kg, 708kg & FEX4 ICE L 3 W1 k5, K—10 4
LIOBBROIRRG b1z, R—1113 2 D& $ DRNEBOBAMHE 2MEED 0 — KL h 50
XRBIEN L TaERIZEDTH %,
WENR-ILIZBNTI74 v o~ TOXEIEICO X100 %DENEE 0 20553 b O LR

EI NI, TheDFEERIBENTNSED 6 nBOXE 2T 12 SICEZ T 3B Tokeld,
RATRT L ENTE B,
To=(1—0a)*T
=enln (1-a)T (27)

M—-112 BT M LI o ZRDIZAER, 0=0.05L72h, BEHEICL 3 aDEIXT
»HNsh -1z (FEEEF=0.13<F%, (0.05)=2.45),

HIFECOMEATE 708 keid, KOER 4 ~16em, $E 4m OEM 2 ETRELSIR b & L 2B D@
Thad (B—6), 0Rics Tn=2, T,=450kge LTttt h, ZDEEDI( o
— TOBRARFEENRTT3499kg & HEE S h, EMIESI 480 kg2 NET 5 &, BHLEFIZ3.9 &
3%, BIUXEIZOWT 5 T XM L IZIZABOREENSSG SN (M—12), B0
RICEBNT, BBEEOFEH B ILLZRNORILEHLED SN, DL XDORAHER
WERBRIEOLECLY 661kgTH 1205, CREANTIA ¥ v — TOBAFERS
ZEARPHE U IR, BARERIZ1 ThoTz, PHRIFEROBEBME IEERCKES
OB % 5 TEREICIZ 400 kgBIETH b, Ub b EEE - HEHGOERIS/N S oz &8
EBEIBE, 74Y0—TOREMIIE N E VA BH, MREESAEZELIGE T 12T HBER N,

78 BHRERAICAH %2 Hi# U 7o S EASHIE T O - 0o B BIDSTRAE L1245, B b OFE
XRERUARBAZIEDE 0 FEE, SEBLIZOAT, 74 Yo - FRBEIhzd -1, chbd
OHEXEST A ¥ 0 - TOREHFORE B IIIZLTNBE BVAEY, SHIETIAvo—F
IH L UAHRBEZROREICSVWTRHAT ILNENHZ DL BN,

VI. b))
ut,M%mﬁﬁﬁ%/V—wmﬁmﬁ%,wiﬁ%ﬁivﬁﬁﬁ%mourﬁﬁbtm,

%&uﬁﬁ%ﬁ%wéwéﬁif,ﬂ%éwﬁmﬁﬁﬁﬁxﬁmﬁﬁaemouféﬁ%%m
ATV FETDH 5,



98

® =]

Bt OB RS RDO—2 & LTI s h TV aEMNEERT v — v OliERB %,
R RERERHNETREETK BV TT-> 12, ERBRIROEEHNTH B,

1) 0.7 DIZIKPZXE T 708 kg DAEM 2 HE L 1B D BT HE 1338 1m/DTh - 12,
RaWE25. 9 Ok b XEORAERATEIZ661kgTH b, EITHES0.9m /D Th -1, XHHE
Bf 2 #1378.9m/53 (0.7°Fbh) ~79.6m/5 (25.9°Fh) &, EKROMERE /L — itk
NTEETH B LML oz, U EOREHE, ETHEE, EMENELTHST
»HrEBbN B,

2) PEREAERIL, MFEAR, AFHER, MEE, EMER, £T8E, W - FEEEos
W UTHRMNICRERT 2 LM TE S, EMEREGE 23 I oM TYEERERIZTH 5 b3,
PEBEE ODET & A - MIEIEEOF LR 2R L 2535, FEMIEICE U 1 EEE %2R
THLERE ST, VFEEERLRRICHIETE R EPHEOMITE T, L L, EMEERE
R s e (HEBRHTI2270m (1), BHXEGERBEDHSERICE 5, LR
FERE184~206m T35 1) 2 ARF & & EMOIEERERIZ, AEFHERLBEHEOETSL &5 &>
hd->T, 0.30m* /ABs (6 AVEERF) Tho1,

3) SIHDOBEBILL > TV -V 2RET V4 vo—FiCHRETHENZ, FIEHBIA Yo —
TOXRERRICGBBRLUEH LB > T DIEST, BALTWLZEDLbD LN
1o 2D ICEFEINTIKEXE T, 708kg DEM 2 HEH L IZEED Y 1 ¥ 0 — PORHEEX
133.98 72, —RMNITIZV A Yo - FOREHRZ D THBEVAS,

5| A X &

1) REHLE - TTERK - BAEX D VY — 5 v 2ick 2 BBHEIc o WT, BEAHES 17 © 61—68,
1980

2) AlUE - BEEE - EHEX . MEMOBBEM Y ) -5 » 2 OEAI-OWT, 3208 HHRBIR KR 149 ~
150, 1980

3) LEuRsE BMEXE /L —vick 3REEMIRY, SHFIATES =224 2~3, 1979
4) ZREEE  MEMBEE="Y9 -5 55, 0BLETOMES56 1 6~7, 1980
5) RHEEZ MERE /L - iz 2, OB TR0 T < Clp.123~144, H AMEREES, 1980

(19814F 4 A23A%H)



99

Summary

We investigated the performances of hanging monorail logging-train, which is suitable for
hauling small thinned logs, in the Tokyo University Forest in Chiba. The results are as follows:
1) Velocity on the average grade of 0.7 degree is 38.1 m/min with the full payload of 708
kgVelocity on the up grade of 25.9 degree is 30.9 m/min with the critical payload of 661
kg. Velocity in high gear with no load is 78.9-79.6 m/min, which is higher than any
other monorail logging-train. It is recognizable that the velocities and payload capability

are sufficient to haul small thinned logs.

2) Operational efficiency can be expressed as the function of crew size, prehauling
time, payload, hauling distance, velocity of train, loading time, and unloading time.
Though operational efficiency decreases with the increase of hauling distance, it can be
promoted by selecting the appropriate working system, that is, by adjusting the works
of prehauling and loading to the travel time of the train. But it is also clarified that
mono-cable system comes to be more profitable than monorail logging-train in case of
long hauling distance (in this experiment, more than 270m).The operational efficiency
in the experimental area was 0.3 m> /man-hour by a six-men-crew,

3) The additional tension of the wire rope, 8 mm in diameter, which suspends the
rails decreases as the train passes the intermediate supports of the wire rope one after
another. Factor of safety in wire rope tension was 3.9 in the horizontal section when
the trucks were fully loaded with 708 kg logs. It may be said that the safety of the wire

rope is sufficient,



