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Studies on the Cable Crane Hung at three Supports (II)

(2) Steering Problems and Possibilities Guessed from

the Computations on Static State

Kouichi Kanzakr* and Tetsuro SAxAr®

Summary :

Supposing one tension at a support was kept constant and tensions at the

other two supports were varied in statically balanced state of a cable crane with three
supports, the locus of the hoist point was computed. Then as shown in Fig. 1 and 2, the
locus made a plane which was fairly flat and had-high positions.

And when tensions at two supports were set constant, the locus of the hoist drew a

curved line on the locus plane. (Fig. 5)

The facts tell us that if we had in our hand some mechanism which keeps the tension
of wire rope at each support constant, then the steering of the cable crane with three

supports would be very easy.

We have studied about domain of actual stop of hoist pomt and its diversion from

theoritically computed balanced point by a set of predetermined tensions.

As the result,

we have conjectured that the error would be fairly large and that steering by setting
three supports would not be satisfactorily made by program running, but the same .
characteristic would be rather favorablg: for manual steering.

From the computation about a model case, we have guessed that the mechanism keep-
ing constant tension must have a maximum running speed of wire rope 1.5 to 2.0 times

faster than the ordinary steering wire speed.
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When tension at the 3rd support is kept constant and the weight is 1,000
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Table 1. Data of wire rope length when two tensions are kept constant
No. @ Position of hoist ® Length of rope ® Difference of length @ Ratio of ®
X | Y | Z 1 | 2 | 3 1 | 2 | 3 1 2 | 3
1) Tension at 2nd support=1,879, at 3rd=3,200
1 11.63 178.73 45.98 171.82 147.66 3.30 — — — — — —
2 23.29 166.89 39.17 157.85 134.94 21.25 13.97 12.72 —17.95 1.0 0.91 —1.28
3 32.84 154.36 34.27 144.26 125.54 37.62 13.59 9.40 —16.37 1.0 0.69 —1.20:
4 38.32 145.04 31.70 134.62 121.05 48.52 9.64 4.49 —10.90 1.0 0.47 —-1.13
5 43.63 131.44 29.08 120.95 118.57 62.73 13.67 2.48 —14.21 1.0 0.18 ~1.04
6 47.24 115.29 27.02 104.96 120.36 78.26 15.99 —1.79 —15.53 1.0 —-0.11 —-0.97
7 48.39 98.64 25.68 88.46 126.65 93.41 16.50 —6.29 —15.15 1.0 —0.38 —0.92
8 48,27 83.83 25,04 73.74 134,64 106.75 14.72 ~7.99 —13.34 1.0 —0.54 —0.91
9 47.64 66.62 25.01 56.59 145.57 122.39 17.15 ~10.93 —15.64 1.0 —0.64 —0.91
10 46.03 47.07 25.80 37.00 159.88 140.25 19.59 —14.31 —17.86 1.0 —0.73 —0.91
2) Tension at 2nd support=2,817, at 3rd=3,200
1 47.86 . 87.61 27.36 27.80 165.30 149.53 — — — —_ —_ —_
2 51.47 55.37 26.56 45.93 150.10 133.84 | —18.13 15.20 15.69 1.0 —0.84 —0.87
3 54,22 69.29 26.39 60.10 138.70 121.92 | —14.17 11.40 11.92 1.0 —0.80 —0.84
4 57.10 86.72 26.61 77.72 125.62 107.43 | —17.62 13.08 14.49 1.0 —0.74 —0.82:
5 59.85 104.08 27.38 95.24 113.88 93.90 | —17.52 11.74 13.53 1.0 —0.67 —0.77
6 61.02 118.30 28.26 109.44 106.42 83.21 | —14.20" 7.46 10.69 1.0 —0.43 —0.61
7 - 61.64 133.90 29.49 124.92 100.58 72.39 | —15.48 5.84 10.82 1.0 —0.33 —0.62
8 57.72 150.89 31.25 141.28 101.24 59.03 | —16.36 —0.66 13.36 1.0 —0.04 —0.82
9 51.16 161.62 33.10 151.51 107.21 48.08 | —10.23 ~5.97 10.95 1.0 0.58 —-1.07
10- 41.04 169.64 35.83 159.54 117.52 35.45 ~8.03 —10.31 12.63 1.0 1.28 —1.57
11 29.86 175.37 29.40 166.72 129.09 22.61 ~7.18 —11.57 12.84 1.0 1.61 —1.79
3) Tension at 2nd support=3,200, at 3rd=3,101
1 115.00 164.33 31.72 177.10 44.36 108.01 — —_ —_ — — —
2 | 98.28 163.73 30.48 164.26 60.88 92.06 12.84 —16.52 15.95 1.0 —1.29 1.24
3 83.57 158.00 30.21 153.31 75.34 79.45 10.95 —14.46 12.61 1.0 —1.32 1.15
4 73.85 144.98 29.96 138.16 86.28 75.73 15.15 ~10.94 3.72 1.0 —0.72 0.24-
5 69.47 127.84 28.96 120.45 95.05 82.12 17.71 ~8.44 —6.39 1.0 —0.48 —0.36
6 66.43 112.59 27.98 104.92 104.03 90.94 15.53 —8.98 —8.82 1.0 —0.58 —0.57
7 62.66 96.66 27.23 88.57 115.38 101.53 16.35 —11.35 —10.59 1.0 ~0.69 —0.65-
8 58.55 79.03 26.72 70.51 129.12 114.81 18.06 —13.74 —13.28 1.0 —0.76 —0.74
9 . b5.56 65.51 26.60 56.69 140.19 125.83 13.82 —11.07 —11.02 1.0 —0.80 —0.80
10 52.84 53.75 26.79 44.63 150.25 135.76 12.06 —10.06 —9.93 1.0 —0.83 —0.82
4) Tension at 2nd support=3,200, at 3rd=2,634
1 49.48 35.66 27.21 26.31 165.69 151.85 — — — — — —
2 54.89 54.90 26.10 46.31 148.07 135.47 | —20.00 17.62 16.38 1.0 —0.88 —0.82
3 59.80 72.57 25.81 64.63 132.45 121.25 | —18.32 15.62 14.22 1.0 —0.85 —0.78
4 63.79 85.79 25.89 78.40 120.98 111.49 | —13.77 11.47 9.76 1.0 ~0.84 -0.71
5 69.12 102.30 26.37 85.71 107.07 100.78 | —17.31 13.91 © 10,71 1.0 —0.80 —0.62:
6 73.94 116.50 27.10 110.67 95.77 93.27 | —14.96 11.30 5.01 1.0 —0.76 —0.33
7 84.60 136.06 28.18 132.52 78.38 89.54 | —21.85 17.39 6.23 1.0 —0.80 —0.28.
8 181.07 149.32 29.39 150.81 - 59.22 98.56 | —18.29 19.16 —9.02 1.0 —1.05 0.49
9 113.82 153.79 30.76 160.27 45.93 109.12 ~9.46 13.29 —10.56 1.0 —1.40 1.12 -
10 127.55 157.46 33.15 170.18 . 31.73 121.26 —9.91 14.20 —12.14 1.0 —1.43 1.23
11 145,13 159.26 34.44 181.47 13.57 137.79 | —11.29 18.16 —16.53 1.0 —1.61 1.46
5) Tension at 2nd support=3,200, at 3rd=1,676
1 155,08 158.75 40.43 186.65 3.42 147.54 —_ — — — — —
2 138.20 150.71 34.12 169.97 23.15 132.95 16.68 —19.73 14.59 1.0 —-1.18 0.87
3 122.63 141.85 29.81 154.00 41.50 121.02 15.97 —18.35 11.93 1.0 ~1.15 0.75.
4 113.10 135.45 27.82 143.65 53.02 114.85 10.35 —11.52 6.17 1.0 —-1.11 0.60
5 99.70 123.63 25,62 126.94 70.57 109.04 16.71 —17.55 5.81 1.0 —1.05 0.35:
6 89.62 111.82 24.42 111.97 85.42 108.21 14.97 —14.85 0.83 1.0 —0.99 0.06.
7 78.74 94.41 23.50 91.72 104.47 113.27 20.25 —19.05 —5.06 1.0 —0.94 —0.25
8 68.88 74.48 23.35 69.60 124.88 124.12 22.12 —20.41 —10.85 1.0 —0.92 —0.49
9 64.32 64.29 23.66 58.47 135.14 130.91 11.13 —10.26 —-6.79 1.0 —0.92 —0.61
10 55.91 44.32 25.04 36.79 155.20 145.86 21.68 —20.06 —14.95 1.0 —0.93 —0.69
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