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L7cRESR, 1) EMBOoAMLTWATROFAWERMSHEL, 2) Zhi VEH L HERFANE
WERDZ 77 7%, 3) MAEMFROBED XREHNERDZHEEREBEShOTRET S,

REBHENFRETROCH>T, VRV RIA T —ROBRICBVWTRERERREELEREESE
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(1) BBMERBBERE-—MREER
(2)(3)(4) BBAHBRBIBERE —FRE



— 80 — HERBRBTERE $ 1885

DERBAEEEERR, R EFRNGEEIEEErBREMCEROBERL, TEREZHD -,
CIRELTEEOHBERTD, EWMD 2L Dicdic» TBURHE & B b - KSR A%
SR b I HERBRE R RARZRRICH L TREDHEERT %,

I. =V FRVREA5-KOBE

1. & B & E
RBROFATE X OFRFH
FRENHREAKFTEREILLEAH 32 HREEVE, P ISR RGBT, BBl 39 4
1288 A»H 10 HE THERRE TR - 72,

1-2. £ # F K

TOBBRICHER UICEMEOER LRBRFREETTL, 2E0LBITHS, HRAGFNENZ
FTLEIRDLBYTHS,

1-1.

D £ B #
BREBB TSR TE-58 ID
(1) # &  F7x%2, F7AERE 250mm
(2) B & 1,500kg
(3) K & # B+ FDL-200k&4KET « — €V
BAHF 52 %77, HRAEEREK 3600 r.p.m.
2) B/ F R

TVRVRAZALS—RK

3) XAMOKEERE  505.43m
XA OERA 1°5'
4) M £
x5 | o o | wmree | SEY ) memg | SO
kg/
x w7 (BT C/lme 2| 9.3 2.3 | 2%
# E % | 6x190/0#2H 12 7.92 0.526 48
TV F UL RAFE il E 10 5.50 0.365 33
5 W B E E
WAk 140kg, THREE 50kg, EHE 140kg, BEE  330kg
1-3. R R & &

RBEB M EEREINEANERE RSB IRLLALTHEOTEMT 5. X IEEREHNWE
FIMERIL, HHIERE L £ AU THER, MEXHMTZoNELRE LD 10t DFEACET
fit2 55 E 5 LT, ERIIH 40kg i27 > - AW EHIARERB L AL < 44em? TH 5,

1-4. W & E #

D x % B D

FREMNIE IKICRT X O R TFHFEAEBC B TRIE Lz, MIEESELTT L, THIARSIARIR
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BEHI-1. EREHREHAMER L RETORRE

LYOU=ABETH BN, TOXREFICE YV OTT7
Bk 507 (RELAAVOAICEBLTSHS) icx
T HWEFMER &R L, < HICE R D > ERLe. THEA (SR
%, BIEMIOSIHFEEXERN 1.5m ORKICEES LT FEREIREF ORRE
BY, BIERCE3EMI2BOLNLBERLOTH S, RB=ZAREL, WHESZEK 0cm 0F
FORZH ER 2.5m OFS I 2F b TH 54, THELEHOHEBUC X Y B xR bbhi
Mot PEHEBZIZOTHXARBICEEL T, RBRPHERL TRALLERE L. TOMRETRT
LEH1-1~20LBYTh5B,

2) EERERN

EMBOEFC BN TR THEML, O 5 L CHEIRAKIELREEHSE, ZORBIES
KETHEBERCE VREL, Bl L-AE» DIEERRAZER L.

3 W =

FHIRICTT IO P—Q 2 AMEZERL LTS vy y MURZTAY, LT XA OKTIERE,
ERA, PRAOFHRLZEFTEDEEZ KD,

4 /o TR

B, OD& &AL 5 50 FEDANTHE B ARRERIA LIc28H T, MEEA7 18m fiET
b5,

WBRVFEG EICBIEF TR L, —TAMER LA THRECHE: 2L Vo0, BEWRERYHIFTHE
L, ZOFEFEAR2 t THIEH 20cm? o/ BIHERIC 100 kg/cm?® OENFERY 2F b 0T
EXR '

1-5. R B’ F &

REIEEPOREHOERE S e dFHNOETTEL T, FELERBVOIEELERLTLLN, &
DEDERR b NHEERORS L EERFEOELE FRFRE L, T/l LIEER T, WELZWELE
LTy RUREMN 2, FERNLADEH 3 AL 50, MEEEZ2EES LIRVWOTHEEOHEAYE
TRIEL 72,

FRRBSIEIRPER (U] (Tl GRBRLIEE 20-T1EEL, £MfoERRECL
T o THEIREOED6 TRIRF L, BV [MLEF V] &L,

%
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(1) RTREEEHTHR (2) RET, (3) MEBETRE (4) BBEHSBIE (5) &
THERETES (6) =T

B, FIRELZDLLP3X I, WHBZBER OB RIZH Y, FEBIIHER Y EEOMET
BB, WBOPREL LMY IFED LIEL £TOR 150m KREEETLIZZ LITRS,

2. 2 B B &

AR ER RS CIMEERBENEZFRFFCREL T3, EERCBAL TIRERBEERD THRETS
FETHEDT, FRECBNTRHERCETIERICOABEL, FERCBELTRERLLTF—5&E
RELDIHIRTBICEE DT,

LT — 20 rroRBHRLOERTLEIHOLBITH S,

X7, MEHBECBWTRAMERTET 520, —ARMEHL TREHER Y QUBENEZR Y bIF
BIEEER-TNBN, COLEDRAEMEIAZIAD 1 5XHbATWEOT, EHBOBELIE
BRELELEOENERZHRALY, ChERTTILELIEROTL RS,

3. & 3

F2MEH B LEEROBRAERIpRVEERLOLRD BB, FREHADOFIEbO TREREL
BLTHRV, & ICIRBOBENC L b 9RABTITE L ALRED SR, ZHTIRARERHER
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FlE RUEAWLALBSOIFESOHEMNR LHEE
£ vl & Ao FH OB @E
BB g # EROAR X % E 5 - = |E=
8,000, 12,000 16,000
7 P BRE W AR R
No. B ok oo . , % |kg/mm2kg/mm?kg/mm?
BE R MHE | 28 %Ei*ﬁiﬂ: ‘1’9&#—@% q’;&:‘f—:‘\k N pis | DEs | PES
» 358D BHA 2
: m? kg kg kg kg
1le/% 1 | 0.40 360 850 0.661 7,581 8,778 0.157 0.161 0.186 0.203
2= vl 1 0.70 700 1190 0.925 7,581 | 10,307 0.359 0.304 0.352 0.385
3le/%| 2 | 0.48 550 1040 0.808 7,581 9,443 0.245 0.241 0.280 0.306
4= > 1]0.81|1000| 1490| 1.159 | 7,581 | 11,704 | 0.544 | 0.425| 0.492| 0.537
5| /% 2 |0.36 420 910 0.707 7,581 9,177 0.210 0.186 0.216 0.235
6|e/F| 1 0.40 420 910 0.707 7,581 9,443 0.245 0.186 0.216 0.235
7le/%| 1 10.35 380 870 0.676 7,581 8,911 0.175 0.168 0.196 0.214
8l /% 2 |0.74 670 1160 0.902 7,581 9,975 0.315 0.292 0.338 0.370
91l /X 4 | 0.42 450 940 0.731 7,581 9,310 0.228 0.199 0.231 0.252
10 Y1 0.59 700 1190 0.925 7,581 | 10,640 0.403 0.304 0.352 0.385
11 |e/F 2 | 0.66 700 1190 0.925 7,581 | 10,640 0.403 0.304 0.352 | 0.385
12|t /% 1 | 0.37 450 940 0.731 7,581 9,310 0.228 0.199 0.231 0.252
13{= | 1 |1.12|1180| 1670| 1.299 | 7,581 | 12,369 | 0.631 | 0.495| 0.573 | 0.626
ﬁ% *: W=1,286kg (XRER)
5ﬁi§@&m$#k$xéﬁﬁﬁm%gkb,f@ﬂﬁﬂo%@&kbf&é WERET
j13140kg, TR{EE 50kg, HEE 140kg, {FERD AR 160kg, F 490kg,
2l 5t FAMERWSOTHEPEWV) X5ARZLEBBICTSEE, BBOMBIRKRRAR

RETIPREATELZONEETH 52,
T OFFICHRE TS - T,

3-1.

ARBRIA T E-EFEHERAAVDRBEPRECH-72DOT

BFIC X 5 THEHOBEMBIZHONT

BIHD (2) RTBNWT K=1/2 OHEOEROFHRAIHINE L AW L CEEBICRA TREh

Bo

7=iZL,

zZ

T,

== cos (?\/

Tn : YGRS
W: XAHOZRER
I XEBOZHRE
u: R ORIERE
6 : ZRERA
n: WEE (FROBHQ & W Lok, n=Q/W)
WEZERBOLEITHIC 1ML, ERBOLEZ2EMTT Tn, | #FRbTZLict
5L, RBBAMFOEEREAISOEOTLL{EbsS,

Tns —-Ig-/cos [/

1+3n+n?
6(l/u—1)

6(12/%

(kg)
(kg)
(m)
(m)

Li3notony

D

SRR OFREMERE X, MEOFPWEREE A L5 LkRTERbENS,
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y oL EMIE
07 0—o ; E = 800 0Kifm?
06- G- | E =|2000Kg/mm?
A—-—A ' E=|6000Kffmm®
% 057
7
. 041
ho
= 031
A o2
014
0 0'5 10 1’5
w/OE ‘ k (n2)
F3E ERBIOEMROEKRNE & 3 HE & 0B
E=(Tm2—Tml)/A ........................................................................ (2)

b/li—1
I->T(2)XnL%E (1) RIHALT Taz iZ2OWTHEL &, BRIZSXDT LB,

To =%[{Tm1+EA<-I’%—1)}+\/{T,,.1+EA(%—1)}2 +#EAlSE et WzTczzzﬁ]

Fi2 L, ARIRGEK Tme NEENTVBOTHIEEICE - TROBZ LicR 50, KEORE TR
LIS, '
EWBEFOLDORAOWNEL 2L +5L 1=Tn/Tm—1 THBDT, F1RIHBTWELE
FIAT (3) Rick v 22Rbd5H L, B1ROGRD L > REREBL, ErIOBBEIRTSLE3
ROZL 50, 18 n R2FERGEVCERICS Y, %7 E 216,000 kg/mm? o FHEE EHE
Kb o bIENEI TH B, ZNXICEDEDE YT AR DL T2 BT HDT, E OHETK
BieL s LERD B, E OEDEWZY n OEDERIKEL ZVHA DL, 12,000 kg/mm? ' HWIT
Lo TRIFEREREERZIRVEEZONS, LhL, BEOE,PHEX 5L 16,000kg/mm? {2 &
BENEHDOLH>TH B,

3-2. EDEIT->NT

EltonTiE 1 BBV THlAR7a, Z0k &nEHiE 6X7 C/L # 26mm Thiz ) BEHERD
U, POBEBELETLZEELDNIMETH -7’ FHET 17,200 kg/mm? OEE & 57z, HI
HOBPLIFHTH - 7efedd, 7,500 kg/mm? < HWRFYUN L ) Thole, TOLIICTHETOR
Bl YK+ s L, 6X7 C/L BRNPEZPEDL I REETHELLLLEZE5TH D,

FROBE 8,000kg/mm? ' :

PRYVERLIELD 16,000kg/m m?
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ZOFEEE S D 12,000kg/m m?
4. HEBROGH
41, FEWELIZOWT
(3) ROBEERFESEDL I B THEEILD 5,
A=To/05, Tui=T0/fni» Tme=T6/fnsy W=ali, A=Fm1/fma—1
L, A: SROBIEM(mm?), To : SROUMHEke), 05 1 MRFMROHIES (kg/mm?),
T : EHERATREOEROFIFES (kg), fmi: AFHEERESE (FMT O 2 3ERBATREERD
F), ¢: WMEDO 1 mb7zVEE (kg/m), '
FROBEEP L HFRET =su L3238 (3) F-&F0TL{R5,

R e . s e

..................... (4)
KA (/-1 % (1) KEFALTEEWIc>EDTL %25,
%_1=_( 217}‘[;1 cos g)z %’.3_”& ............................................. (5)

(4) RE >V THEE, Zhiz (5) RERATELOEDT LB,
me=((F22) (Gamene) 8 GEL) FH 77 Haf 7 (0

TORPOLPBET LE, ZERESATL TS FBEOEROFEWEL 7 ZEDOEFTHRS LN
L ThB, Tibh, ERBATROFESREERE fm 3 bLHATH B, #EDN E 25U
L - BRI X > TEES To/q b o5, KFEERE d, 5 ITIIZRBATTIFD e & 70 D6 DOEF
Thd, TOZ LRFBHEUEREEOERTBBLREBL TNI L TEH 52, B LTitzh
ETRPo D TEBRNCEES LD LEL S, WE—FL LTHBETILEbRL TS 6X7 C/LE
ABOR|FIZ OV T, fue=3, E=12,000kg/mm? #,=0.5 L LT fmr ENBENE L STFAED 0y L
d LOBBRERIRT A LEAMOT L5,

4-2. FROBEFEZO>NT

FAREERT 5D I EMBATRORERE RO ZLERDH DN, ZOREOHEL L TR, X
RERA L XEMA R IE LERARBERYOE IREERATELORH 58, SOy s 71E

L7z THATS L,
BURMAFL 0 (22) X2rd K=1/2 OBHDEFHEHT,
_W+Q 1
A P I (7)

2 sin a—cos « tan 6
7L, a i3EFER (A) TR 5EROERA

F70, Tu=To/fa EBEL2HADDH,

—oTo . sin(a—8)
fa=2 g ((+n)l cos @

PELNDE, LALRENIAEEEL A2 LTOER L ALEBERLRVWDT,
! cos 0=d
RIS, XoTs
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EEL X7 GL #® A T8
E=12,000 Xs/mm?

1055
gs-s
715
@, 65
a o5 fm»l:L?
% 5%5 . ' 7/,8'
3 4 7
1= 35 N ¥ A
@ Sszeuil
3? 25 O SR TR ENn
. <O
;@f 2 f 7 >‘\R \\\\‘L-~
L 3 -4 | TR
m A L
I Suil
S ) 6'>< S
SRR
\\\R\
0 | - B
] B2 25 33445 67890

X FEE B (x100m)

HAN ERBOWENLN 0.5 OHEOEHIREER fn L FFAFENL 7. & OB

FBIC L TTARRORER [ X2EDT L3,

I ,
=2 S &

L, B ETAHEA (B) KB 5EHROHEHA
L L THRIRER TR BT 2 RLRL OBRE, FIBRMARI O (9) XREEHLiz>EoRp
H5,

it
1 1 ¢ . Ll e ee e et aaaae s (9)'

Fui F»  Tola Tz _
LBLTRPSoP5 X 91T, ¢ CRAEOREEE) & To/q (16,500m <HWDEEL D) IZHLT
INEVPLEREHTZOBIHERNELLEIR - TL 38, FRAXRCBT 5RERE L - THY
REREARLTHLEL22X R,
ET(8) BIVW (8YRELTRSL Z LR, ZOWRILEBORFHERY 2o TNT, (a—6),
(6—B) PEEIRBER >TWBHZLTHD, ZOEIIABT 5 EROHERALIMERBLOEL
WHZLThB,E, MEHAADELVS ZLic LTBTEEED S 7 7T (8), (8)YRIFKbFTT L
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FOR IRAERA L XEERA L DEIC L - TEAHROLESE
ERDBS T 7, LML 6X7 C/L EABOEE

L2y, FRic Te/(W+Q)=ks L+5L

fo

(94138 9O 3% Bm)

BTED, TLTC k (F) FRRCBT 2 EHEAD
ERExbhicl i3, b (F) FREAOREENE
BB LichD, Wk ZOFEHADENS DL
» 6Xx7 C/L BABOME 12>\ T, iR
AL TREREKFEME OBRERTT5LES5
HOZEL 725, L, EEEHEL LT, HBIR
RUDHFRIZE - TETHLERAOREL + 5 LE

72 (8), (8) RieBWT 2=0 &5 LEARK
FoLk (F) FXROBERERDZRILHDY, Th
ERIETHLERNIOCRDB, TS T TIIEA
FROBEDIAIC
DEDL T B EARROHFENELERTHRD L
NBEDOTEATH B, Thbb, AMNETH > THH
BEAPOXRETODWIZIREANKETHY, ZOK
iz T (8) HBWix (8) NIRRT HH»b,
L7eh - TEARROBE L AROFHETRERITK
HHB, FXRAMPBE THFOIAN L Z 2k
Wk S AEER, XMERMACRIEBRITEARNVWDT,

B BEEENRRD LN BEDP,

DX REEFIEWER LR+
DTEBLIAETHRED -
TETHLESE, RELWEL
ERESERM & AR B
RALOERRET L, AR
RTRHINEAFELAL X
SILRERIKDONB,
4-3. EFERNHLEIZONT
ERBAL R ZERAKERD
BIREAVWTRDBIIICL
e, 0k EHTERRER A
DELWHSETRbLT LHER L
VICERITH B, THRbH(T)

K&V,
T4
w+Q
L¥ae,

=kA

cos 0/2
sin (a—8)
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p=_COS 0/2
sin (6—8)

s,
FIZC, FFTOFhroXEICBWTRO-EROES AL, XWEPMALOEL, 0, k& LOBFRE
TSR TEETROX RS,

I. AREHMARXOBRE
1. 8 @t =
1-1. RBROGETE L UREH
BEREHRRENEEEKBHEEGH 326 H3Ea B, FHRAEERRERG ISV T, B40410

e 46 Fa fl @ m
i S EA i | 15529m
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TREMBE BR BPARARERFARAR (1FKre U1 BR 4 3

Sy AN
FIX HAEMSROEEORBEER
A4B»56 BETHERREITR -7,
1-2. & # F K

ZORBCHER LI BMBOER LERSFREETTLoE0LRBY TH B, ERBRRFNER, 2
LU HRBRHENZ R T LESRIVEIRNDLBY THS,

D £ ¥ #®

FREEMMRERTR MS—63F !

(1) * & F7a¥2, F7ALER 265mm
(2) & #  2,800kg

(3) B # # BRI TFDA-120PAR4KET + — L #HE
B&ARHS 125 %71/2600 r.p.m.
2 B/ F K
MBI ST, RRY OPFEIHEIROLBYITH S,
3) XAMOKFEIERE  180.23m
XEEDER A 4°55'

4) S
p PRAEEINT 3 BahEtE
X 5 % R’ MRER i & ERER Viﬁ'} 4
t k 2
¥ ow |9g BB OLR 7 BV S, B3
wf kB & 6X19 0/0 12 %& 12 7.92 0.526 48
5 R & [ E 10 5.50 0.365 33




REFROFFRBET 5% (FEMH) (LE - Hk - 5k - 5£E) — 91 —

5 W B B B
WEsAk 150kg, MMIEE 50kg, EHE 60kg, BERE 260kg

1-3. R B ¥ &
EREHOWERBEIFIRL LA TH 3O TERT 30, EERENUEEBIETER LD
TCHAZ b2 BZ LicT 5,
FREMFRORRISEVXHD TTH B Z L &, FERER L TS BMSNo BEENHI»2 Y
EFLLI2DT, Zhihb VSRS CHBALLEEESHE 28HALT, ZhETEMBEORS
LDIEFERZG TRE L TOIAEERESE & 5 IBIOEHTT b RRRICEE L T, BRI X 38EHE
LbAL LS LRA, UTFZ naw%ﬁoﬁm&T?&o%oahvrbao

1. EMEEEOEERBEHREER ‘
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MBEECBVWTILSBIZBRTHIRLPPLLT, ThETHEIVFHASATVWRENWD TUTET
DEFERBIR 572,
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22T, EMP 5 VEFEHBCREOTHE RYDF L EDEROETEE, KEH UKL -T
HEL, ZhXVHEEDOBIE> TWBERA, 2o TICEROATERD, TOLEDERENE (14)
Kick - THHT B LE2ROZT L A%, ERMEICHT 3BEREH B L, EH8,000kg/mm? DI
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ERREZTL B, ZOLIREZABEZRRL TEH4E, EAFMERR» S OROKVIALELZRET
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3R FMEFERAL Y EHRRAEZHEH LB A0 RIE L ZIME & o ik

= R |SEHIEERE BT ERERS m FSKXY | FFEME | ERE | o

No. L, Tr  |(=Tu/Wn)| kot 7 Tz Tme | BEH

()
(&10X) 60 ™ 1749%8 4.07 4.1 10,446 9,443% 10.6%
45 40 1155 2.68 3.5 9,767 9,310 4.9
(4E6f 1,860kg)| 20 1023 2.38 4.2 10,513 9,975 5.4
(HE1) 60 1518 3.53 3.7 9,971 9,310 7.1
48 40 693 1.61 2.3 8,546 7,847 8.9
(%451 420kg) 20 561 1.30 2.5 8,818 7,980 10.5
(ffE2) 60 2211 5.14 5.0 11,328 10,241 10.6
52 40 1353 3.15 3.9 10,242 9,576 6.9
(4 1,080kg)] 20 1221 2.84 4.8 11,192 9,310 20.2
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Studies on the Main Cable in Sky-line Logging (The Third Report).

On the tension of the cable in the endless-Tyler system
and in the Sky-line-Highlead system.

Minoru UEDA, Toshihiko SAITO, Mitsugu TOMINAGA and Jun-ichi SHIBATA
(Résumé)

The authors experimented on the cable tension during logging operation by the “endless-
Tyler” system in 1964 at a yarding place in Ibaragi Pref., and also in 1965 experimented on
the “Skyline-Highlead” system in Nagano Pref.

As in the previous reports they studied the working tension of a main cable and an operating
rope according to the parabolic-cable theory. Results are summarized as follows :

1. On the increase rate of tension of a loaded main cable compared with an unloaded
condition.

Formulae (4) and (6) are deduced for calculation of the rate (1) and the allowable-load
/rope-weight ratio (72) respectively, and plotted in a diagram to estimate these values for the
conventional operating conditions. The calculation shows that the modulus of elasticity of ropes
amounts to 8,000 kg/mm? for a new rope and 16,000 kg/mm? for a moderately old rope.

2. On the safety factor of the main-cable tension.

By adopting the difference between the measured slope angle a@ or 8 of the ropeway at the
upper or lower support and the surveyed inclination & of a line connecting both supports, the
safety factor fa or fs of the main-cable at the support may be easily judged from graph (5)
or (6), and- also the mean safety factor fmi calculated from formulae (9)or (9)’, where Ta/q
(strength/unit-weight ratio) is 16,350 m, and ? is the vertical distance between two supports.

3. On the allowable load / rope-weight ratio (7).

A formula (6) is obtained for this calculation.

A value 7; at no-load amounts to about 0.1~0.5 where #: is a value at loaded conditon.
The authors have prepared practical charts for the purpose of the projection, installation and
inspection of a sky-line cable in logging, and give a graph (4) as an example, taking #,=0.5.

4. On the correction of the allowable-load / rope-weight ratio #..

The correction is necessary for the sky-line cable which rides on a saddle block at each of
the upper and lower supports, and shows an elastic elongation due to the tension increase at
operating conditions. But the correction is negligible when the distance between both supports
is over 80% of the distance between the fixed ends of the cable. In the case of 50% below
the above distance, the correction becomes essential. Graph (14) for 500 m span is shown as
an example.

5. On the cable tension of the “Skyline-Highlead” system.

In this system the main cable tension varies with the resultant force extended on a carriage
and caused by the pulling of a lifting block whose skidding range is marked by a fairly wide
and nearly circular area.

Studying the system, the authors show analytically and graphically a method for obtaining
the main cable tension under operating conditions. In this analysis, besides the ordinary and
above-mentioned factors in the main-cable theory, the factors for a lifting cable must be taken
into consideration such as tension, vertical and horizontal distance from a carriage to each
lifting block, an intermediate block and a fixed stump.

The authors regard the calculating method as practical because experimental data satisfy

the derived formulae with tolerablly good agreement.



