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Summary
HRELY

This instrunent was
trawling, but is equally M
of ¢nquipment has to be measur It ds «
continuous monibor of the ¢ d1oof a mhil%t in use
of a self-contained unit at :
which sernds oult an scous

y‘for comwnroial mld-water

the depth

.

. It conslate
towing warp at the net

o8 the freouency
T - o . - b N .
off the gignal being depe: This picked up

by a hydrophone towed behin The receiver unit which is
situated on deck measures the incosing frequency by a simple hetero-
e method, The present overall accuracy of the whole sysbtem is
about 1«54 of full scale over a temperature range of 0°C to 20°C
with depth ranges of 0 to 200 metres and 0 to 600 metres, but it is
hoped shortly to improve this by o factor of sbout &

oa

Totroducticon

This v designed to wmeasure the deuth of
nicd-water wever, be used in ¢ appls tinn where
the depth ) nengured, In this » o will
cong id its anu atlon in mid-water trawling, Tww idsa
for ngmwmonbv »y*bg that described by P

o-la

itsell based on one described by
don of these instiume nuch

Princival of Operation

. o , ‘ . \ T
The equipment consists of three varts (see Fig, 1); a transmitter,
a receliver, and a recelving hydrophone, The transmitter is attached

to the trawl warp (see Mg, 2) The transmitter sends towards the

ship an acomstle signel whose frequency depends on pressure and thus
n its depth, This is received by o hyvdrophione towed astern of the
ship. The reselving hydrophone feeds a receiver which amplifies the
signal, beats 1t with a local oscillator and detects the resulting
audio=-frequency signal, This is ‘then amplified ﬂnﬂ Ted into a loud=-
speaker, The frequency of the local csecillator is adjusted until a
zero beat note 1s obtained on the loudspeaker, ﬂnd ﬁh@n the depth of
the transmitter may be read divectly from a dlal vwhich is coupled to

A1

. . v ¢ .
the ftuning clrcuit (as in a radio receiver
s \

Transmitter

TR M NS NS

The transmitier mea
DressUre woasuring Eh4)
a ~w“%11 plate capaclitoy hi _.v‘ 3G Of wbtcl v*

FOSUTG (soe Fig, %}. i ; tor forms part of

a resonent circuit in a ,Lund’stow soillator (see
mges of pressure produce
The os 3i ;ator outou is
troansior 2l dnto 200 Qb;a output transducor
15 AuCe T 508 nts dn parallsl which
ara 1nszall'u in an oil £illed housing (S@e Mg )5, foam rabhoer is
fitted behind the resr Taces 3 wents to stop backward rodiation
of Cnergy. The acoustic cutput ansmitbed chrough o “ﬂbr
window; this wintow prevents the rubber ¢
from being compressced by hydrostatic pressure and ab 3&0 Bane tL“@
provides a reasonably good acoustic mateh between castor odl and water,
Tho acoustlc outout is about one guarter of a watt i
angle of about 30° betwecn hall power points,

08 baﬁic mwauxure.

frequency of the 050!
o

power transistor which

ey ey
OB a8 cean

In practice the resonant Tregquency (about 50 ko/s) of the piezo~
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electric elements are measured and the oseillator frecuency adjus ted
to give this f'requency at the greatest depth,i.e, when the capacitance
of the encastre vlate is o maximws, The capacitanece varies from 90
to 150 pF for full scale and this & frequency of
abont & ofs,

The coil of the osc
to reduce its tthurﬁ*ur
the main source of

1ly conatructed

iwnper ture coeffdcients are
To pe* an accuracy of 144 of
fll seale wust have a total o erature
gshabilit oy oL e 5,)()(»(&:;4‘1,\:%;' BN m@mr%«ﬁ mmww

Lmi«m&p“g@mﬁ&{ixmx\m‘( Ym‘*“s@ DALMY  HTCH G ARSI 43 R With this “ij?j,”iéi of O(’;i:}.
the osclllator has a 1

This is reduced by choc
tuning cepacitor which is

coefficiont of sbout 2 cyecles/°C,
Aibable btenmparoture coefficlent for the
wllel with the pressure plate.

1 1):\

‘"J

The transmitter is installed in a pressure case (see i )
the Tibre~glass window and encastre plate exposed to the sesa, A
separate coupartment of the pressure case houses a & volt Lo
ery which is swltehed on by o pressure switeh ot a depth of about
10 feet, This battery supplies power to the transmitter and mactu
for 10 hours continuous running,

Receiving Hydrophone (sece Fig, 6)

This picks up the acoustical signal From the transmitter with a
piezo~aglectric transducer 1dcntiorl to that in the transmitber,. It
is towed astern on a strain-bearing co-axial cable which carries the
received signal to the receiver,  The hydrophone contains o single
transistor amplifying stage whose collector load is in the recelver
(sce Fig, 8).

Receiver (%@e Pig. 7)

7

This recelives the incoming sipnel, amplifies 1t, and pagses it

4

2 2
through & frequency changer which produces an awllo-freguency signal
equal Lo the differcnce between the incoming signal and the lﬁoﬂ]
O“Cll] o Prequency., The local oscillabtor coveras the same Irecquency
rance as the transmititer osclllator, and in use is adjusted to be ot
Qe 1fﬂqugncv as the tronsmitter, This is schieved by fecding
& wv_uenov to a lou oler, and buning the locw
ator UﬂLll the fre quency &rops to zero, The difference
irequenoy muat be tely 30 eyeles/seo Lo obtain the
cesspary accuracy, and the 10* s is not capoble of handling
these low frequencies, The ] nee frequency signal 1ls therefore
anplified and limited so thot 1t aporoaches o sguare ”%VG and at low
frequencies a swwim% of clicks are heard,  Thus, to n& the depth of
the transnitter, the local oscillator is tuno& unh il n@t% g iz heard
on the spea k@r. Who depth is then read off a previously calibrated
dinl coup]eu to the tuning capccitor of the lecal oscilllator,

3

At extreme range the signal to nolse ratlo way be poor, In
these circumstances a slightly different procedurc could be used,
The ear nebs as a very efficient filter and can detect a weak

ontinuous tone superimposed on a much larger nolsce background, but

the loudspeaker—ear combination is not efficient belowv about 200 e.7.z.
In theze cirecumstances the local oscillator is btuned to glve a
detectable tone on one side of balance, then to give the sape Tore on
the other side of balance, and the mean of the readings iz touon,

The receiver also iz powcred by a 6 volt lantern baticry,

Perf ormenoe

st idop sty

A 200 metre and o 600 mebre uvnit love heen tested ot sea on an



verior o)
.

orarily and
culty at a

e

Vs 1 of full soa
aceuracy has to hold over a

Lroes

.
bR

0 to 20°0C,

N dey e
eraTTuUre

» heon obtal

accuracy
to Improve

The whole equipme iz btronslstorized and desimed for rugpedness,

AV
The weight of the transuitter is 28 1b
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¥ o= Acoustlesl power transmltbes

B = Flectrical transfer efficlency of the tranaducer

then P = F x W,
the bearn io asswied to be conloenl with a bean : 8 betwecn
half-power points, then 8, the smll& ngle of the transmitter beam

is given Tys-

8 = 20(1 ~ cos 6/2) radians

seen from within the menrs Lo
©

. <3 - et . - ] [ E SO S Y - -
be an o rectlona ransmitter with an ac

wothe water, within

eglc cting for the mowment absorption of en
> V7 oat s diste J;O«, T ooms

@ bessn the acoustic luteasity T dn Wm(t;s/o,.
;t‘rom the transmitter is glven

T ! 1

-
L= oo = gy wat
e Y
2

. L ' 2
Now T = FYSeTia watts/ on
YT

2
where p = sound pressure in dynes/em

o s . 3
o = density of the mediun in ~rax A/ o

o = volocity of sound in the medium in o/sec

e D = [’%03,;(;;
N
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= mmp.’l@ Ayne s ot a distance v cws fron the source,
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As well as a reduction ispersilon, there
is a farther reduct ;.ﬂ;“w due the sea watasr, This

absorption is deper

€ IR IO {“ .0, "inwer'nﬂ Raeport Mo, 13
and at 50 lo/s is

Llometre

This aebsorption is given by

)

where o 1o the absorpiion coeft

Tncluding this effect the received sound pressure 1g
v
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2 dynes s/en
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A6

This sound pressure when 1t reaches the hydrophone should be
greater thon the bacliground noise level in the water, The bpackground
nolse is dependent on the sea stote, bandwidih of the receiving
hydrophone, and the froouency range covuvud The background nolse in
the sea decreases logarithmically with incrense of frequency Hut to a
first approximation : i

i
bo regarded os a 11 wor decrcase 1if the
endwdldth is small,

At 50 ke/s the bo

: noilse energy in sea stabte 6 per unit
banuwidtb is 60 db down rplgﬁlvo to (1 dyno/o*g\ This means that
for o 1 oycle/sec, bandwidth the noise level u4/1~,xlﬁynafom .

Since the total noise energy is proportional to bandwidth, +the
cal noise pressure will be }‘oworrlopa7 to the scuare-root of the
bxndildth. (Since Fnergy « Prossure”),

Since the depth telemeter has a bandwidth of 6000 cvcjes/%go.tne
total background noise pressure =1/ /4000 % V6000 = 0408 dyme /cin® for
an orni-directional hydrophone.

However, the receiving hydrophone is directional, and just as
directionality increased the apparent output power of ’ e transmitter,
so it will reduce the power of the apvarent background noise,

The hydrophone and transmitters have beam sngles of 30° botwe
helf-power points., This gives z solid angle S = ?ﬁ(¢ - 203 1%) = O 24,

»

Thus the power of the apperent background noise is reduced by a factor
of 0s24/hw,

, . | Qe24
Thersfore the pressure is reduced by a factor of T

the recoiver the backerowy” wolse will oovear to be

. oL ,
= 0«08 x Oo2k = 001 tynO/omz,
Al bar

Toeresore 18 wo reoulre o sionel to nodss rotio of 1:1 we require a
progssure of V01 ’w,u/cu 11 thoe btronsmitter,

=

Tet us specify a range of 1 kilometrs, i,e. r = 107 ous,
o METTIET

- —— Y Se
Then p’ = 10 2 KMJE;EMQM dynes/cmz,

. oy g 2
Let B = 755, p = 1 gran/oc, ¢ = 1500,10% on/sec,

-1 JOTE 5,102
f Oeok, 1010

.'o 0’01 = 10

Giving W = 22 UW,

‘ Boena 1 s ) oE e 2
In practice W = 500 wW which gives at 1000 metres p’ = Le75 dynes/on”,
i.e, a signal to roise ratio of 475:1,
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20mH PRESSURE PLATE

- ———TOTI0 -
MAX OF 30cm OF MINIATURE C4 [d07C5]
SCREENED CABLE P (1) ;é 220pF
r : & e
i = I~ EARTHY SIDE OF PRESSURE PLATE B TRANSDUCER
Ll 3 - o
1 @
I
it
i 'K“:—’CgpFIZV RI0 36-8Ka RIS 220n ST rrma.
c9 -Pc 10
(TR3) (TR4)
0C 44 \ 0C 44 ._’icu
SuFI2v '\1
J
lum . (12) (13)
S| P12 | Zo TRANSDUCER
oF| MATCHES WITH
o e *0038uF IN /]2
as P2 TEST
o/"‘ 1500 ROINT B
TEST POINT A’ . 2
: =6v
NB
20mH_TORROIDAL CHOKE
DESCRIPTION (3) SCREEN OF LEAD FROM PRESSURE PLATE (12) (13)
(IA) CHOKE PERMALLOY POWDER CORE MUST NOT BE CONNECTED DIRECTLY CORE:-LA 2503 CORE:-LA 2503
CORE CODE:- MM 73A TO EARTH OF MAIN CIRCUIT Py. 48T 30 SWG. Py 5T. 32 SWG.
CORE WP 1067/ EA . Sy. 8T 30 SWG. Sy. 75T 32 SWG.
WINDING :- 10 SECTIONS APPROX. 135T OF
7/40 BE.SS. BUNCHED CONDUCTOR
FINISH:- TAPED 1/2 LAP, 9/16" RAYON
INDUCTANCE TO BE 20mH *10%
(1B) THERE ARE NO LOOSE WIRES INSIDE IT'S HOUSING
(1C) THE RESISTANCE BETWEEN TERMINALS AFTER
WIRING AND ASSEMBLING IS =30n
(2) THAT THERE IS GOOD INSULATION TO PLATE EARTH -
N.I.O. DEPTH TELEMETER MK III
Transmitter  Circuit ' AT
NATIONAL INSTITUTE OF OCEANOGRAPHY. WORMLEY, SURREY. Fin 4-



COMPARTMENT FILLED WITH CASTOR OIL.

ACOUSTIC TRANSDUCER ELEMENT.

GLASS INSULATOR.

PRESSURE SENSITIVE-DIAPHRAM.

COMPARTMENT OPEN TO SEA.
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FIBRE GLASS WINDOW.

CAPACITOR FIXED PLATE.
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TUFNOL BUSH.

NATIONAL INSTITUTE OF OCEANOGRAPHY. WORMLEY. SURREY.

LIVE LEAD FROM BATTERY.

CAPACITOR MOVABLE PLATE.

FIG. 5.






