

















Figure 2 Magneiestrictive transducer. The two i neducer
qeclions are ench M x Zh. The nickel alloy lnminatons and
the ends of the exciting coils are clearly visible

all the emeray of the processed signils receivied Over one
nantical mile, the integrated value being displayed con-
tinuousty by a charl recorder. At the end of cach nautical
mile, the interface unit directs the daia lopger (o print oul
the inteprated voliages obtained rogether with other relevani
data (deptl interval and transmission cownt]: the infegrators
are then reset 1o 2o and the process repeated. Lsing species
specific targer strength (T%) values, this may be converted
1o biomass which s the weight of living mame per unit area
surveved and expressed in onnes per sguars Kilometre,

2.1 Essential details of cqguipment

1.2 Thansducers

Two dypes of ransducer are wsed, magnelosirictive and
ceramic. Both are reciprocal devices in thar they can be weed
for the trapsmission and reception of acoustic signals

The magnetastrictive tvpe (Figure 2) is constructed (rom
layers of nkckel alloy sheet. The layers are insulated from each
other, clamped i frame, and & codl wound argaasd the limbs
of the Block of laminations, When a burst of efectrical enerey
fep. 30 kHa for (L5 ms) is applied 1o the coal windings, the
induced magnetic feld couses the polarised metal core 1o
chanpe its dimenstons and produce o burst of an acousiic
enerey. This energy is in the Torm of pressure wives conbn
ed 10 @ beam whose shape depends upon the relationship
hetwean the physical dimensions of the radimiing suriace and
the acoustic wavelength being radiated, MAFF wsee the
Kelvin Hughes Humber rransducer (84 5 4% a0 30 kHz) which
has an ellipdical beam patcern (8.75% 1 14,57 a0 U hall power
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Figure 3

elemaents

Cormmic rnsducer. An array ol filteen piston
can be seen just below  ihe the
modyurethane encapsalant.

surface ol

The ceramic transducer (Figure 31 emglows the electrostric
tive effect and is composed of an array of angle elements
Fach element is composed of a cylindrical plate of lead s
conate titanale ceramic, sandwiched between meal masses
which perform two functions; Mescly, o tune the high
frequency ceramic 1o the required resonant Fregueiscy Leg.
10 kHz and secondly, o mpeove the performance of the
pelatively Tow efficiency ceramic (50%) 10 approximace]y
Qe by matching this o the impedance of the sen waten
Acoustic enesey b radiated when a change mn physical dimen-
ston normal to the imnsducer face {piston) is prodeced by
an electrical impulse applicd across the polarised ceramic,
The rransducer elements are arranged in a pattern to effec
tively simulate the f4 % 45 magnerosirctive survey ransdpcer
and 1he whole is encapsulaied i polyuarechans rubber

1t is normal to use o towed vebaele 1o carry the transducer
rather than mownt it on the huoll, since this reduces the ef-
{ects of the vessel’s motion and (los-induced aeration of 1he
witer close 1o the hull, This remaie arrangement makes ser-
vicing and calibration ol the tansducer easier

Melasbimuwm power transfer i acheeved by electrically matching
the transchucer 16§15 supply cable and transmitter. The com-
ponents used Tor this purpose are fined into o wateriight
cvlinder fited 1o the wwed vehicle, elecirical conmections be-
ing made by waterprool conpeciors on the cable and
trainsclycers



Figure 4 Towed body and cradle. The transdwcer fitted in-
sicle the powed Body eramsmits and receaves theough an
geoustically-transparens window (just visible in the under-
surfacel. A line s attached 1o the @l as o safety precantion
in case the towing cable fails during swrvey, The cradie is
nececsary bolh s predechive stowage @l sesoand as a litting
frame when the body is craned berween ship and shose

1.2.2 Towed hodies

The towed bodics gre made from a marine guality bronze
and stznless steel (Flgure 4). The design was adapied from
a ype used by the Institue of Oceanographic Sciences.
Wiormbey, Strearbining, 1o improve 1owing perlormance by
reducing drag and acoustic noise, is achizved by using glass
reinloeced plasiic (GRP) fairines. The lower faicing has an
neoustically-clear section bensaih the transducer position
[he cvlindrical all arrangement helps the body w sieer a
siepdy course, [t 15 imporiant for fowing stahility thai this
tvpe of body be suatically balaneed 1o & horlzonial amioude
when suspended by the towing arm in air, Two sizes of body
are wsed: the langer 15 2.3 m long and weighs 400 kg e
sralier is L9 m long and weighs 235 kg Exact weights vary
with the type of transducer fitved and the balancing system
used.

223 Towing cabile

The towing cable comprises seven electrical cores inside an
1.8 mm diameter contea-laid, non-rotating armour made
from either palvanised plough stesl (breaking sirain 5.6 1)
o staindess sreel (breaking sirain 4.5 1) To enable the body
i operate at greater depihis, it is necessary 10 reduce the drag
ot The towing cable A smaller towing angle and an aceep
table acoustic noise level is then possibie, Dirag reduction is
achieved by stieamlining 1he crcelar cross-section of the
cablie using rriangular fairing secvions. These ore made from
plvurethaie and are attached 1o the cable with clips (Figure
51, The streamlining effect is such that the hydrodynamic

Figure 8 The towing gear. {a) Cable, fairing and termima-
tion. The polyurethane fairing swivels on oylon clips, above
the stainless-seeel mesh safery stocking. (hi The aitaching
lonps andd 1he clevis use the same pun on Lhie Lo iﬂj_.' Arm
e clevis is prevenced from swivelling and thereby sirn-
img the central electrical cores by 1wo additional pins,



drirg coetficient s reduced from 1.2 for an unfaired cable
1o 033 for a faired cable

Artachiment of the cable to the pdvored 1owing arm of the
by is by means of a pin and drop-forged socket, in which
the cable armowr 15 anchored by an eposy [ker, Magnesium
sacrificial anocdes are attached to the armour o protect i
and the adjacent jodnt from galvanic acticn. The shipboand
endd 55 allivched by a similar drop=forged socket termination
for short lengths of ww cable, or wound onto a slip-ring
winch drum when long cable lengihs are wsed.

The cable is fed over the side Ii"igl.ul.' 61 andd suspended by
a large snacch Block Fited with o polvurethane-coated sheave,
b tinke account of the minkmem bending racdivus requirement
of the cable and to provide a sofi bed for the fairing clips.
Thes smatch block is shackled 1o a spring aceumulator iap-
progimately 1600 M) o cushion the great strain thar is plac-
ed wpon the cable and its towing reeminations in rough
weather.
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Figure 7

Figore 6 Crase and snaichblocks, The crane s locked intg
the towing position using o 25 min steel pin, The large block
14 suspended by g spring accumulator 10 minimise damage
to the cable, Tairing and ll.'l'.'.iIElL :f‘.‘-i.lil'llh.

Photogragh of the shipboard acoustic eguipment.
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