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Design of twice stepped limiting program by presetting on north
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Abstract: A twice stepped limiting program by presetting on north was designed to improve the efficiency of
limiting process of a gyrotheodolite. The principle of traditional stepped limiting was introduced, and the rela-
tionship of the swing balance and the zero position of gyrotheodolite was analyzed. Then ,the traditional pro-
gram of zero position following was redesigned to a balance position following now, so that the gyro could
quickly limit the swing of the gyro and allow it to campaign with a small swing near north through stepping
twice. The mathematical formulas for two stepping angles and time were derived, the error factors on the lim-
iting effect were analyzed and the different swing ranges and the coefficient ratios of suspensory torsions to
gyro torques were simulated. Finally, the program was applied to a pendulous gyroscope. The theory and ex-
periment results show that the limiting is implemented in an un-following gyro precession circle with a limiting
precision of 1. The program proposed reaches the precision index and time demand of north-finding without
adding any software, and improves the efficiency of limiting.
Key words: gyrotheodolite; swing range; stepped limiting method; quick north-finding
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Fig. 1 Figure of balance and zero position
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Fig. 2 Stepped presetting on north limiter schematics
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Fig. 3 Simulation charts of different original swings and K values
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Tab.1 Result of stepped presetting on north program
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S 9 ) s

1 116 25 42.2
150 2 95 2 58. 8
3 58 6 67.6
1 135 41 93.5
120 2 80 8 75.1
3 45 8 49.8
1 85 54 37.0
90 2 112 6 64.9
3 55 57 33.3
1 95 10 76.5
60 2 74 21 80.5
3 106 21 40. 7
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