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Fundamental Experiments and Study of Thyristor-Leonard
Winch for Ship’s Service
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Abstract

There are four kinds of motor winches for AC ship: Ward-Leonard system typz, AC comm-
utator motor type, AC pole chainging induction motor type and hydraulic motor type, and the
latter two types are used on most ships. Ward-Leonard system type is, despite of its superior
speed control characteristics, rarely used owing to its high cost of installation.

Recently thyristor-Leonard system has been developed. The author made for trial a winch of
the thyristor-Leonard system and the experiments of hoisting, lowering and dynamic braking
showed high efficiency and satisfying speed-load characteristics of winch. Besides, in this type of
winch that can be made contactorless, rapid speed control of wide range is possible with a little
electric power, wear and noise do not exist, troubles of maintenance are much decreaséd due to

lack of rotating parts, and installments is easy because of its smallness and lightness.
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Therefore it is desirable that the winch of thyristor-Leonard system be used on ship, developed

with the above consideration.
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B1% BHBIBRBER
L3 SCR A% SCR {4 HE B AT % £
o [P0 T | A | V| B | | | | | SR B
{m/min])

121 | 1.40 90 78 | 0.84 | 65.5 0 | 26.6 0 | 72.8 0] 0
120 | 1.60 100 73 1.10 80.5 3.0 23.6 11.5 80.5 14.3 |11.5
120 | 1.80 110 67 1.24 83.0 5.5 21.1 19.0 75.5 22.9 117.3

n 120 | 1.95 120 63 | 1.39 | 87.5 85 | 189 | 2.3 | 73.0 | 30.1 |220

120 210 130 57 | 160 | 91.3 | 12.0 | 16.0 | 31.2 | 70.2 | 34.2 |24.0

120 | 2.25 135 54 | 1.80 | 97.5 | 15.0 | 13.9 | 34.0 | 72.2 | 349 |25.2
120 | 2.40 145 50 | 2.08 |104.0 | 19.0 | 11.4 | 35.3 | 71.8 | 34.0 |24.4
121 1.40 110 100 | 0.90 90 0 | 34.1 0 | 8.7 0 0
120 | 1.65 130 95 | 1.10 105 3.0 | 323 | 16.0 | 80.8 | 15.2 |12.6

N, 120§ 1.85 145 90 | 1.26 113 55 | 205 | 260 | 780 | 230 |17.9
120 | 2.05 160 8 | 1.45 125 85 | 2.6 | 37.0 | 78.3 | 29.6 | 23.2
1201 2.20 175 81 | 1.69 137 | 12.0 | 24.5 | 48.0 | 78.3 | 35.0 | 27.5
120 | 2.50 190 77 | 1.80 146 | 15.0 | 22.1 | 54.0 | 77.0 | 37.0 | 285
119 | 2.70 205 73 | 2.19 160 | 19.0 | 19.3 | 59.8 | 78.0 | 37.4 | 29.1
121 1.30 120 110 | 0.91 100 0 | 380 0 | 83.3 0 0
120 | 1.60 140 106 | 1.11 118 3.0 | 37.0 | 184 | 84.3 | 156 |13.2
120 | 1.80 160 103 | 1.29 133 55 | 35.0 | 31.9 | 8.0 | 240 |19.9

o 120 | 2.05 180 100 | 1.50 150 85 | 31.2 | 43.2 | 83.5 | 28.8 |24.1
120 | 2.25 200 95 1.72 164 12.0 28.5 55.8 82.0 34.0 | 27.6
119 | 2.50 215 91 | 1.95 177 | 15.0 | 27.0 | 66.0 | 825 | 37.3 |30.8
119 | 2.75 240 87 | 2.25 196 | 19.0 | 24.2 | 75.0 | 81.6 | 38.3 |31.3
121} 1.25 120 115 | 0.91 105 0 | 40.5 0 | 87.5 0 0
120 | 1.50 150 112 | 115 129 3.0 | 40.0 | 195 | 86.0 | 15.1 |13.0
120 | 1.80 170 110 | 1.30 143 5.5 | 38.0 | 33.8 | 842 | 236 |19.9

N 1201 2.00 190 108 | 1.52 164 85 | 35.5 | 49.2 | 86.5 | 30.0 | 26.0
120 | 2.20 215 105 | 1.75 184 | 12.0 | 33.0 | 64.5 | 855 | 351 |30.0
119 | 2.50 235 103 | 1.99 205 | 15.0 | 30.9 | 75.5 | 87.3 | 36.8 |32.2
119 2.75 265 100 | 2.26 226 | 19.0 | 28.0 | 87.0 | 8.2 | 38.4 |32.8
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j {m/min)

121 | 1.35 90 81 | 0.86 | 69.5 77.2 0| 26.0

121 | 1.10 75 90 | 0.68 | 61.2 81.6 3.0 | 29.0

. 122 | 0.85 65 95 | 0.54 | 51.3 79.0 55 | 31.7
124 | 0.40 50 105 | 0.36 | 37.8 75.6 85 | 35.0

124 | 0.20 30 112 | 0.19 | 21.3 71.0 120 | 39.2

124 | 0.07 10 123 | 0.03 3.7 37.0 15.0 | 41.6

121 | 1.35 110 100 | 0.92 | 92.0 ! 83.6 0 | 31.8

122 | 1.10 90 108 | 0.72 | 77.7 86.5 3.0 | 24,5

N: 122 | 0.80 70 108 | 0.56 | 60.5 86.5 55 | 36.4
124 | 0.30 55 117 | 0.39 | 45.6 83.0 8.5 | 39.2

124 | 0.20 30 123 | 019 | 23.4 | 78.0 12.0 | 41.0

124 | 0.07 10 129 | 0.04 | 5.16 51.6 15.0 | 43.0

120 | 1.30 115 110 | 0.93 |102.0 87.7 -0 | 3.5

122 | 1.10 95 115 | 0.73 | 84.0 88.5 3.0 | 37.5

N: 122 | 0.85 75 | 115 | 0.57 | 65.5 87.6 5.5 | 39.0
124 | 0.30 55 120 | 0.38 | 45.6 83 0 8.5 | 41.0

124 | 0.15 30 125 | 0.19 | 23.7 79 0 12.0 | 43.0

124 | 0.07 10 130 | 0.04 5.2 52.0 15.0 | 44.7
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2 SCR A1 SCR K77 (I ] #l £
P37 R ES
TEE | e | uE | | | 20%) | gl | e | sd | EEE | B | RN
B ViVl LIANPIWI| Ve | (Al Pa W |[Vim/ [RLQ)|V.(V]| LLA) LLA)
| vl (W) [kg) |min)
0 0 0 0 0 0 15 |12 1) 140{ 29.0| 0.20—0.2
0 0 0 0 0 0 19 22. 6 140} 51.5 0.34]—0.34
No 0 0 0 0 0 0 15 | 8 7 700 17.0/ 0.24—0.24
0 0 0 0 0 0 19 |15 5 700 30.5 0.42—0.42
0 0 0 0 0 0 15 | 5.0 35 10.0 0.24—0.24
0 0 0 0 0 0 19 8.75 35, 17.5| 0.46|—0. 46
122| 1.85 125 700 1.24) 87.0 69.5 0 22.7 140 62| 0.42] 0.82
122| 1.65 1100 73| 1.07 78.1] 71.0 3.00 24.7| 140 66| 0.46 0.61
122 1.500 105| 78 o0.96) 75.00 71.5 5.5/ 27.1] 140 72 0.50 0.46
122| 1.25) 90| 83l 0.80 66.4] 73.7 8.5 30.1] 140 77| 0.53] 0.27
122| 1.10] 80| 90| 0.68 61.3] 76.7 | 12.0/ 32.4 140, 85 0.58 0.10
122 0.80] 65 95 0.53] 50.4 77.5 | 15.0| 36.0/ 140 90| 0.62—0.09
N1
122( 0.35 50 103f 0.36] 37.0 74.0 19.0, 41. 6 140 100/ 0.70/—0.34
120 2.15| 145 63| 1.52 95.6| 66.0 0 | 2.2 70| 54 0.74 0.78
1200 2.00 1400 65 1.38 89.8 64.2 3.0 21.8) 70l 58 0.80l 0.58
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120f 1.90; 130 69 1.26/ 87.0 66. 8 5.5 23. 4 70f 61] 0.85 0.41
1200 1.75 120 720 1.12| 80.7 67.3 8.5 25.1 70 65 0.90 0. 22
1200 1.60, 110 76; 1.00] 76.0 69. 2 12.0] 27.6 70\ 701 0. 97l3 0.03
120 1.40f 101 80, 0.90] 72.0 71.3 15.0, 30.0 70‘ 74 1. 045——0. 14
1200 1.20 90 87| 0.76| 66.2 73.5 19.0] 34.6 70 82 1. 13i-—0. 37
Ni 120 2.70, 190 55/ 1.96, 108.0 56. 8 0 16.5 35 44 1. 23i 0.73
1200 2. 55»i 175 55 1.80| 99.0 56.5 3.00 17.4 35 45, 1.28 0.52
120 2.45] 175 57) 1.72] 98.0 56.0 5.5 18.5 35 48 1.36; 0.36
120; 2. 30‘ 160 60| 1.56 93.5 58.3 8.5 20.0 35 50{ 1.39 0.17
1200 2. 25‘E 160, 63 1.48 93.0 58.0 12.00 22.1 35 .54 1.50,—0.02
120, 2. 15{ 150 66 1.40; 92.5 61.5 15.0, 24.5 35 .57 1.58—0.18
120) 2.05] 145 70| 1.29] 0.5 62.5 19.0 27.8 35 62 1.62—0.33
1220 2.00] 2000 107 1l.60p 171 85.5 0 37.4/ 140; 101 0.70 0.90
1221 1.75) 175 110| 1.40{ 154 88.0 3.0 39.2 140 104] 0.72| 0.68
1227 1.60 160 111| 1.26/ 140 87.5 5.5 40.0| 140, 106 0.73] 0.53
122) 1.351 140 1120 1.07| 120 85.8 8.5 41.0; 140 1090 0.75 0.32
122t 1.10) 120; 116/ 0.90f 105 87.5 12.0, 43.0 140 113/ 0.78 0.12
1220 0.90 95 118 0.73; 86.2 90.7 15.01 45.5 140; 116/ 0. 80|—0. 07
122| 0.50 75 1200 0.53 63.5 84.7 19.0] 49.51 140 119 0.82—0.29
1200 2.60, 270 104 2.18 227 84.2 0 35.4 70 94 1.30] 0.88
120) 2.35 245 104 1.99 207 84.5 3.0/ 36.6 70 96 1.33] 0.66
120[ 2.20 230, 105 1.85 194 84.5 5.5 37.1 70 98 1.37 0.48
N 1200 2.05( 210, 107| 1.69 181 86. 2 8.5 39.2 70 101 1.40] 0.29
120; 1.90, 200, 110 1.54] 169 84.5 12,01 41. 0, 70| 104| 1.46] 0©.08
120, 1.80| 180 112| 1.38 155 86.3 15. 0] 43.0 70 106| 1.48—0.10
120 1.70; 150/ 113 1.18 133 88. 8 19.0 46.2 70| 109 1.51—0.33
118 3.60, 375 95| 3.40[ 323 86.3 0 32.6 35 84/ 2.32| 1.08
118 3.50, 370 98 3.10f 304 82.2 3.0 33.8 35 86/ 2.40( 0.70
118 3.35] 355 100] 2.80] 280, 78.8 5.5/ 34.5 35 88 2.45 0.35
118 3.15 340, 100, 2.65 265 77.8 8.5 36.0 35 89| 2.48 0.17
118 3.001 320 102 2.60] 260 81.2 12.0, 36.5 35 91 2.52| 0.08
118 2.87) 310 104 2.47 257 82.8 15.0/ 39.5 35 93 2.60,—0.13
118 2.700 290" 105 2.29 241 83. 2 19. 0 42. 0 35 96 2. 68'—0.39
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