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A Study on the Control of a Cable Spooling System for
Towed Array Handling Winch
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ABSTRACT

The purpose of this paper is to study on the control of a self~activated cable spooling system for
towed array handling winch using a hydraulic servo driving unit and a cable position measurement
mechanism. To design a controller of the cable spooling system, it is carried out the analysis of the
hydraulic servo system and derived the relationship of a parameters through the control theory. Also,
it is derived from the contro}l specfications using settling rotation angle and spooling safety ratio
proposed to the analysis for the behavior of the system. The cable spooling system is tested and
evaluated to validate the performance of the controller.
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[Fig. 16] Test Resuits at Low Speed(11rpm)

=3&e 9 Bajd] g 27lde i Aolzt U
6x0)1FE A 008 FHeER ALY A

0
AZFH ol “Ji!il‘zi&“# B LR DIESE



025) K=18
0zt
g
T 015 — dE
iy 000 : Algaol 4
& 01
g
<0
005}
K=70, a=6
0( Db
OUSL 1 1,
0 05 1 15 2
Al2hsec)

[Fig. 171 Test Results at High Speed(@2rpm)

5.4 B

fFr-AME 7RI JUAA 3PS o1&
AN FEE Aole AIFE ALY Ao7| HAE
fete] BA #H-AME SVES EAs} 434 Alx
Hox 13 Axglez kisliien], Aejolgs
AHBte] wlE|Ale] AlARle) AlojEsER AAE
TSI R, Al2Ee S5A EHeEREH 1
H P4 FEIAEE o83t mlgAl]
2R Ak e AAskRer, AlEdeld
AEE T ol dF e 45T
AAE Al AT AR =34 Aol
9 TRl AUHGle] 7HET HBYHE ehd
e, AlE g 3 HepNm 58 FF
Asg Yehiiie.

S

4,

5.

©

Allied Power Products Inc, “Manual for The
Winch & Hoist Specialists(Model 540 Winch),”
Allied Power Products Inc, 1992.

Thomson Sintra, “Technical Manual for WHE
(Winch and Handling Equipment),”
Sintra, 1993.

Esposito, A., “Fluid Power with Applications,”
3rd, Prentice-Hall, 1994.

ZFF, A, $4F FEE X AT
AolE BE Al2" AL S=49383, 1997
Thayer, W.].,

Servovalves,”

Thomson

“Transfer Functions for Moog
Moog Technical Bulletin 103,
Servocontrols, Inc., 1965.

Merritt, HE., “Hydraulic Control System,”
John Wiley and Sons, Inc, ppl32~173, 1967.
THK, Inc, “Technical Spec. for BNF Type
Lead Screw,” THK, Inc(¥¥), 1990
Kochenburger, R.J.,
Method for Analyzing
Contactor  Servomechanism,”
pp270~283, 1930.

"A Frequency Response
and Synthesizing
AIEE Trans.,

Willemns, J.C. and Mitter, S.K., "Controllability,
Obsérvabi]ity, Pole Allocation, and State
Reconstruction,” IEEE  Trans. Automatic

Control, Vol. AC-16, pp.582~595, Dec.1971.

S TAE7)€83)A) AU A1E001d 74)/ 61



