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Studies on Statically Balanced State of H Type Cable Crane (I)
(1) The Relation between Conditional Functions and

Variables on Statically Balanced State
Kunihiko NumaTA*

Summary: We name it H type Cable Crane as the sky line system looks like the
letter H, suspending a sky line over two sky lines used as rails. This cable crane is one
of the sky line systems of yarding on a wide area, and will enable planting aside trees to
be cut, selection logging as well as yarding, and then will make a new way for cultivation
and operation of the forest. We need to make it sure that we can use this cable crane in
practical operation. For that purpose, we got catenary curve formulas, with them, led the

horizontal tension—in the cases of loaded or unloaded balanced state of H type sky line
system, and show an example of the process and the result of convergency calculation.
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Fig. 1. Points, Lengths and
Tensions about a catenary
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RAMETH 00, BEAFHEOES Ty PEYSRHEC
A iZijl S Bk, 20OREE Syconst L LTHW,

Table 4. The process of convergency calculation in the

(omitted every other number of times)

#

RR=R S

D REER DT R A DA RELRD 3180 BRENTH

BLES, ZOX5REHICLYEATTOEA DA
MBOHEHREEET B2 (SS, VV) =P, 1Pe),
(8Ss, VVy)=(Pu, .2P03>: (H'=const) &\ 5 Bl

ENTUSEREFIH LR S BERTH %,

3. #RREO—H

BT O TR A — VI, BEABERIN

IEEYYDRER ¢ kg/m TEH-LDERAWSZ

LT %,
EERRED (SSi, VV) =GP, 1Pw), (SSz VVa)
=Py, 2Pes), (H=const) OFHBRICHT S LR

DOFEI X BHERBIC O THRT 5, WEZEOEFE
JEOEEES (A (50, 300, 400), 1A, (10, 100, 300),
2A; (700, 10, 250), L4, (600, 250, 300): BRIZRD
JKIERESH H % 1,500(m) (kFEESE 1,500 g, kg),
PREFEOREL a0 2% 110 T, DREHEAMO 0%
FERD o=1 [ZREBPBEH LG 0saR Rkt
T 5 ERBOTCRILE R4 1R L,

F ARG Syconst DFE L H=const QS
DFEIRIE & T AT S REBORBEREZ IR L
£ 9. BROEIED vy FEOBRIERFETED
R DBIIEER O X S BEEE & AR 3 2 HLE R IR DIREE Ot
W13, & bic 2 KA L CHEHREARIER & 10
% T Ul anEiESR © X 5 B A4 (10, 296.7,

case of unloaded staﬁcally balanced state

Nu:?rgzg of 1Po1 1Pos 2Po1 2Pos 881 -SS2 Vv VVe

1 177.5 154.5 514.5 127.0 315.537 . 219.399 —964.703. —799.083

3 177.5 270.375 - 514.5 222.25 201.945 139.387 238.659 —111.624

5 96.25 ' 289.687 601.75 238.125 65.0803 © 30.6374 211.297 —22.6296

7 55.625 - 299.344 645.375 246.063 9.56903 —6.34436 189.874 . 7.26778

9 . 45,4687 299.344 623.562 242,004 —0.875464 10.€202 59.1187 - 5.08438
11 . 45.4687 296.930 634.469 244,078 0.411768 1.73682 —59.471 16.7947

13 | 45.4687 297.533 637.195 244.078 0.074548 =0.195922 —29.173 '1.29487 -
13 50.5469 297.835 637.195 243.582 4.9747 —0.026244 68.2586 —18.3781

19 46.7383 297.835 635.832 ‘243.830’ 1.14849 0.84839 8.98416 | —0.625676 ’
21 46.1035 297.986 636.514 243.954 0.446283 0.324647 5.28516 —0.414818
23 45.7861 298.061 636.854 244,016 0.0970096 0.0640267 3.26952 —0.314117 .
24 45:6274 298.061 636.854 244.016 —0.0570432 0.0640267 0.388168 —0.196655

1Ps 2Po LINE (m) 602.349 1Po1 45.627 2Po1 636.854

H FORCE (m) 1500.0

T11 FORCE (m) 1046.1
T2 FORCE (m) 1656.4
. Te1 FORCE (m) 1779.7
T2» FORCE (m) 652.8
T'1s FORCE (m) 1562.9
T2s FORCE (m) 1508.9

141 1Az LINE (m) 249.815
241 2A:2 LINE (m).291.304

1P

1Poz 115.976
1Pos 298.061

‘2Pos 40.761
2Po3 244.016

o 2Po KYORI (m) 598.438

1Po 2Py SAKUCHOHI 1.00854
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Fig. 4. Each balanced point on XY plane about
point 1Po (H=300~1,000m, S; const=590m,
w=1~b, unloaded) '
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Fig. 5. Each balanced point on XZ plane
about point Py (H=300~1,000m, S;
const=590m, w=1~9, unloaded)
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m) DA T b D AR TR Lic

LA A (A) O XY HEicRi 2HaEE T

L 0=5 ZEICFBOMBER R, 0=1 k) 0=9

C OFHEAAOES B X EEHEOAENE D ~FRTL
LB M5 AR (A) D XZ iR AHAME R
~UTes AR (B) 12 (A) LHTRBRICH B3 O CHIEL

(m \\_—H (7)
650 300

oot~
L - ... S3gnst Slem.
\w
\6”
i&_%,
8oo
Ny 00
550~ 1 | ] ji000
1 2 3 4 5w

Fig. 6. Theratio of line length to
distance of sky line (H =300~
1,000m, S; const=590m, w=1~
5, unloaded) '
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Fig. 7. The line length of sky line
(H=300~1,000m, S; const=590
m, w=1~5, unloaded)
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Fig. 9. Tension T13=7T3; on the suspending
points 1P, and P of sky line (=300~
1,000m, S3 const=590m, w=1~9, un-
loaded)
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Fig 10. Each balanced point on XY plane
about point 1Py (Weight=1,400m, S; const
=590m, w=1~9, ¢=1~5)
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Fig. 11. Each balaced point on XY
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plane about point P, (Weight=
1,400 m, S; const=590m, =1~
9, $=1~5)
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‘Fig. 13. Each balanced point on

XZ plane about point 2P, (Weight
=1,400m, S; const=590m, o=
1~9, ¢=1~5)
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Fig. 12. Each balanced point on XZ plane about
point Py (Weight=1,400m, S; const=590m,
w=1~9, ¢=1~5)
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