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Control for automatic rising-lowering of gyroscope
XIA Gui-suo, ZHOU Jing-jing, LIN Yu-chi, LIN Ming-chun, HUANG Yin-guo

(State Key Laboratory of Precision Measuring Technology and Instruments ,
Tianjin University , Tianjin 300072 ,China)

Abstract: The automatic rising-lowering system of a hanging gyroscope is designed, in which linear
motor controlled by the DSP (Digital Signal Processing) is adopted to automatically rising-lowering
the sensitive components of the gyroscope instead of the traditional cam gear manipulated by manpow-
er, and the relevant software and hardware are also designed. In the determination of stability, when
the pulse frequency is 26 ~40 Hz, the gyroscope runs stably and the unilateral swing is 94 ~ 210",
when the pulse frequency is 33 Hz, the stability of lowing the gyroscope and north-finding effect are
best and the unilateral swing is 105~147'. In the comparative experiments between automatic rising-
lowering system and traditional manual operation, the automatic rising-lowering system shows its
high stability, low repeat and simple operation. The experiment results indicate that the automatic
rising-lowering system has a high stability, and can shorten the north-finding time and improve the
precision of north-finding.
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Fig. 1 Basic structure of gyroscope

3 astMERsikita

3.1 ELHBHEFERE

BB ALRAR LPM, & —Fh BB 45 1 ik op
5 SR AL I HL L TR, SE R b — Rl R
T/ . X AL I — A H K
k2 H 2 HB Bl — 25 1 W 1 1 B A P A B Y 6L
b Dk E LR R GE 32 B D g A S



1066 P o

K% T

515 &

BRI B, A0 3 s 4 i 2 o T AR A VIR E
Sy TL A% 368 1 32 4 M OE B B 1) AR A A . RE AT
AT IOk O At AT K s DA 9 i 25 iE R ATL
HREATIE R ¥, B shTHBE R G, L bLIE
]38 B ) B MR 19 46 e 5 R 5 F 1) 32 2l 42 1 B R
Rt
3.2 HHEFBEEIET

SCHRRSR Y B SR 26 A B BT R G2 TR
TR PG R A FAL R & . SCERES I e kR E
SR REF ARG A H, BT SN A )
RS s A SO AR LTS R S S L T B IR T R
() A shAk . $a i 2R B ALOK S 25 1 Bk o A0y A5
5 f1 DSP b BASE e = AR AR ALY I AT A
ShFEIRAR B I FERE 5 T k. RIS S T S A
UNERE A IO P R =R R U, i R o oy
B B B R B 5 % B DSP AR RS . DSP b
BEES AR R E S I AL s T 5k, HE
H AL T P B A0 8] 2 PO

100 f—={CLK ;}‘L ]
DSP 1O —=IDirection X |—f HL ML
b/ -
I0:—=1Enable s

FEIR{X
R

frE i [k s
B e

P2 L B s B T

Fig. 2 Control circuit of motor
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Fig. 3 Flow chart of control program for motor
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Tab. 1 Stability experiments of

automatic rising-lowering gyroscope
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Tab. 2. Comparative experiments between automatic

rising-lowering system and traditional manual operation
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