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Deep Tow Cable Data Display by the Gimbaled Sheave

Hiroyasu Momma ** Hiroshi Hotta *?

A prototype and an improved Gimbaled Sheave was developed in 1979 and
1981, and has been used during twenty cruises of the Deep Tow sea floor
survey. The sheave has six sensors to monitor cable 1eng1 h, tension, angle and
direction, The cable data are processed using a microcomputer and displayed
on a color CRT display, printed on a printer and storedina 5 /4 ” soft disc.
There are three display modes on a CRT. The first is a plan view of the re-
lative position of the ship and the towed body, the second shows a vertical
section of them, and the third is raw data from each sensor.

This cable data display system makes possible online processing and display,
and saves great man-hours for offline data analysis. The positions of the tow-
ed body calculated from the cable data are corrected using the reference po-
sitions of the acoustic positioning system.

This system is also very useful in dredging and coring, where careful cable
handling and ship maneuvering are required, as the cable direction and ten-
sion are visually monit ored.
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An improved gimbaled sheave under deep towing.
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The gimbaled sheave is put on the pendant frame (A-frame)

with special attachment.

The A-frame in this picture is

installed on the R /V “NATSUSHIM A ” a mother ship of the
deep submersible “SHINK AI 2000”. The cable which comes
into and goes out the sheave coincides with the sheave.
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Rotations of the original XYZ co- The fish position could be obtained by
ordinate system. Y and Z axes transforming hexahedron OabcdeFg,
move to Y’ and Z’ with rotating which was projected a point F to X’
X axis by 6x, and also X and Y Y” 7’ coordinates to the original XYZ
axes move to X' and Y with ro- coordinate system.

tating Z axis by 0z .
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Block diagram of the deep
tow cable data display
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JAMSTEC DEEPTOW SYSTEM
TENSION : ®.927 t

PAID-0OUT: ©581.9 m

509/ 3J00-

RAY-BACK: 425.4 m
OFF-CENT: 235.3 m
F. DEPTH: 319.5 m

-= INPUT DATA ——
1 @.093 4 1.050
2 3.3%964 v 0.247

3 3.339 & 9.3469

S.PERIOD: 19 SEC.
HEADING :231.1 DEG.

| STBY |

:h.
Mo M W OB K K O K K N K N X XK K XK X X

-— MESSAGE --
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_ | Digital displays
| f @ { of the raw and
@ 14:18:28 500/ 300+ the processed data.
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An example of plan view display. @ Vertical range

@ Horizontal range & Time of day of the displayed data
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An example of vertical section display. Captions from
@ to ® and the digital data display are the same with
Fig 4 (a).
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An example of online print out of the processed data
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I D€ DE 2 IEHE I O D I I 3 O € € 5€ € ¢ ¢ ¢ € X € 3 3 ¢ 3 ¥ % ¥

T 1989 - 048~ 1%
TEST

VER .82

e B — T - Tm—— m—

RHAKNK STANBY --> GO KN RHR
TIME = 13:32:33
DISKNO. 27
TEST VER.@Z TOW
—S. PERIOD =2 SEC. REC. EXEC. = 1
TIME S.HDG  F.DIR S~F (m) F=D (m) C-L (m) CANG CT ()
13132139 0.2  157.3 509 .1 289.4 585.7 29.43 1.11
~13133103 —0Te T I57.3 —507:5 28875 58328 29,63 T1.11
13:33:246 0.0 157.3 507 .6 288.4 283.8 29 .50 1.11
—I3T33TST 23152 285 5075 288.6 SB3.8  29.63  T.10
13:34 122 231.2 28.4 507. 288.6 583.8 29.62  1.10
131341462312 26876 S07:4~ 2887 583:8 29343 1,10
13135124 231.2 28.4 507.5 288.4 583.8 29.42 1.10
x2 #7514 VIEEERO
An example of off line data processing
€ € JE IS I € DT € D E 3 3 3 € I € € 3 56 € € & 3 € K k€ € X
3 >
> >
3¢ CABLE TOW DaTA 3
x x
*x 3
3€ 3 3€ 3 3 3 3 3 3 3 X X 3 3 X X 3 3 3 X X 3 X 3 X X ¥ X % X
TIME S .HDG F.DIR X (m) Y (m) Z (m) CT(&) C.L{m)
D.TYPE CHN(1) CHN(2) CHN(3) CHN (4) CHN (3) CHN(&)
13:32:39 9.0 197.3 196.7 4469 .6 289.46 1.11 s5835.7
MAX . ?.9586 3.2430 3.2064 @.7729 @.2589
AVR. 0.0578  3.2393  3.2056 0.7723  0.2573  0.3712
MIN. 9.2574 3.2381 3.2039 @.77605 0.2527
13:33:03 @.9 157.3 196 .0 4468.1 288 .46 1.11 583.8
MAX . @.2586 3.243@ 3.2064 Q@.7729 Q.2589
AVR. ?.0578 3.2393 3.2048 9.7718 @ .2569 @ .3700
MIN. @.9574 3. 2397 3.2039 Q.7692 Q.2527
13:33:26 9.9 157 .3 196.9 468 .2 288 .4 1.11 83.8
MAX . 2.9586 3.2430 3.2064 @.7729 @.2601
AVR. @.957S 3.2399 3.20351 @.7723 @ .2569 2.3700
MIN. 2.0574 3.2381 3.2039 @.7705 @.2527
13:33:51 231 .2 28.5 196.0 468.1 288.46 1.10 583.8
MAX . 2.0598  3.2418  3.2064  0.7729  0.2601 |
AVR . 9.9578 3.2384 3.2048 @.7729 @ .2558 @.3700
MIN. 3.2357  3.2039  ©0.7692  0.2491
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cable paying out
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cable hoisting
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static tension
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The Sea of Japan, off
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Deep Tow Camera Survey
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Cable length vs cable tension.

The lower and the upper curves

correspond to cable paying out and hoisting. Each tension
shows moving average in ten seconds.
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Comparison of fish tracks bet ween
acoustic positioning system (non-
primed number) and calculated
from cable date (primed number).

W ater depth about 800m.
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Cable length vs cable tension. The lower and the upper curves
correspond to cable paying out and hoisting. Drastic changes
of cable tension are shown at the bottoming and the off bot-

toming of dredge bucket.
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