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An electronic instrument capable of measuring the depth of operation
of fishing gear or any other object in the range 0-100 m with an
accuracy of 11 m is described. The main components of the
instrument are a hydrostatic inductive type pressure transducer and
an electronic solid state indicating meter., The range of measure-
ment can be extended considerably (up to 1000 m} by making easy
adjustments in the instruments, The advantages of the instrument
aver those currently in use are its light weight, ruggedness and low

Cost.

available for the measurement of the

depth of operation of fishing gear.
These include underwater self-recording type
mechanica! insirnoments?, wireless telemeter
tvpe depih retorders with underwater ultra-
sonic transmitiers® and on-hoard electronic
recorders, instruments using potentiometer
type depth trapsducers® and simple instra-
ments  with mercury Alled  transdocers®
Most of these instruments do not possess
the desired robustness for their use in re-
search work or for commercial nse. Among
their other drawbacks are excessive weight
and bulk, limited range of operption, high
cost and their inability to make instanla-
neous measyrements.  For the fishing in-
dustry as well as for oceancgraphic work
there is imperative need for a simple and
light, wvet rugged instrument capable of
measnring the depth of operation instan-
taneously and continuously.  An Instrument
of thiz type developed at this Institute is
described in this communication,

SEE"JLH;"LI, instruments  are  currently

Description of the instrument

The transducer of the instrument has a
pressure chamber made of brass, exposed
to the external hydrostatic pressure through
a rubber diaphragm (Figs. 1 and 2}, A
light coil of 25 mll is fitted inside the dia-
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phragm and a mild steel core which can
move freely inside the coil 15 fitled at the
other side of the chamber opposite the
diaphragm. As the diaphragm moves along
wilh the coil due to the hvdrostatic pressure,
the core changes ils position inside the cofl
with a corresponding variation in the indue-
tunee of the coil.  As the rubber diaphragm
is not capable of withstanding the pressure
corresponding Lo several metres depth of
water, 1the chamber is partially filled with
gilicone oil. The air inside the chamber
undergoes  contraction  according  to  the
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Fig. 1 — Water depth transducer
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Fig. 2 — Operational depth telemeter with its

accessaries [(A), Hydrostatic pressure (water depth)

transducer; (B}, solid state electronic Indicating

unit; and (), 2-core insulated and sheathed wire
wound on a hand operated winch]

hydrostatic pressure and acts as a spring.
An additional light spring used inside the
chamber helps the diaphragm to retain its
position with exactness. The guantity of
liquid inside the chamber iz adjusted [or
maximum safe displacement of the dia-
phragm, avoiding its prominent non-linear
portion, for a particular range of pressure.
The bolt given in the wall of the chamber
helps easy adjustment of the liguid level
The inductance vatiation of the coil is trans.
mitted to the electronic indicating meter
on board the vessel by means of a 2-core
insulated and sheathed electrical wire.

! The indicating meter is a solid-state elec-

tronic measuring instrument (Fig. 3). Tt
consists of an oscillator producing two rich
sources of sinisoidal wawves of 1500 ofs.
The higher voltage source {eeds the trans-
ducer along with the primary L, of a trans-
former, so that its total voltage is distributed
across the two coils according to the ratio
of their impedances. As the impedance
of the transducer coil wvaries, the woltage
of the coil Ly is affected with corresponding
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Fig. 3 — Electronic circuit of the ipstrument
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wvariation of woltage in the secondary coil
of the transformer.  The secondary winding
of the transformer T, and the winding L,
of the czcillator transformer are connected
in such a way that their voltages oppose
each other. The difference in voltage bet-
ween the two coils is adjusted to approach
zero by proper selection of the primary
and secondary turns ratio of the transformer
Ty, as the transducer coil is dizsplaced to its
maximum level, The signal iz amplified
with a two-stage amplifier as shown in Fig. 3
and the output is fed to a microammeter
with a balancing circuit. The deflection
in the meter is graduated in terms of hyidro-
static pressure, The instrument has been
provided with a variable wire wound resis-
tance for voltage adjustment. The voltage
applied to the circuit is always kept the
same by bringing the meter needle to the
zero reading of the scale every time afler
connecting the transducer, while it corres-
ponds to zero depth.

The following are the important features
of the instrument developed for trials:
Range, 0-100 m; accuracy, +1 m; weight
of the transducer in air, 3530 g; weight of
the transduncer in water, 370 g; and cahle
length provided, 100 m.  The cost of fahri-
cation is estimated at K= 1200,

Performance of the instrument

Constslency of readings — The air inside the
transducer inwvariably retains its  volume
constant under constant temperature condi-
tions. TFurther, the light spring provided
in the transducer helps to retain the position
of the diaphragm and the coil quite accu-
rately. As a result there is perfect consis-
tency in the readings obtained. The solid

state electronic part has no noticeable
draft.

Temperatwre  dependence — Temperature
variation in  the range 10-40°C made

no significant wariation in readings and
hence no temperaiure compensation was
needed.

Linearity of the scal: — The plot between
the hydrostatic pressure wvalues and the
transducer output was found to be slightly
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Fig. 4 — Relation belween hydrostatic press
and deflection in the meter
curved, perhaps becanse of the slightly

convex nature of the rubber diaphrapm
in the transducer. The meter deflectio
was correspondingly graduated to lydeg
static pressure, which iz caleulated in term
of depth of sea water. Fig. 4 shows th
meter deflection corresponding to hydrg
static pressure,

Exlension of the range of oporatiovn — The
range of operation of the instrument cag
be altered conveniently by adjusting the
quantity of liquid inside the transducer o
by adjusting the wvalues of the resiston
R, and Ry as the case may be.

is to be handled sometimes by unski]f__
men under the rough conditions on the
sea, there is the possibility of the tranndu
getting disconnected by mistake while the
instrument is on: this can cause the needle
of the meter to deflect out of scale oven
loading the meter. It could be avoided
by so adjusting the bias current values of
the transistors used in the amplifier circuid
and also the voltage of the coil T, of the
oscillator that as the impedance of .
transducer coil increases to a limit much
away Ifrom its usual operating range, the
signal is cut off due to the limiting biasl
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characteriztics of the transistors and the
deflection comes to a steady state within
the meter scale. This condition s equi-
valent to the {ransducer being disconnectad
{from the meter,
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Seminar on Problems Relating to Copper Wire Drawing and
Insulation of Magnet Wires and Cables

The Indian Copper Information Centre,
in collaboration with the Indian Wire Asso-
ciation, the Magnet Wire & Cable Association
and the Indian Electrical Manufacturers'
Association 15 organizing a two-day seminar
in Bombay during 12-13 December 19649
on problems relating to copper wire drawing
and insulation of magnet wires and cables,
The geminar is intented to make a collec-
tive x;:pmach to the problems and defi-
ciencies regarding the growth of the industry,
both by the manufacturers and the end
users of copper wire. Special emphasis
will be laid on user's view to provide a
guideline for future thinking in the field,
The following aspects will be covered in
the deliberations at the seminar: (1) Selec-
tion of raw materials, including control of
quality in the production of wire rod; (2)
Dirawing operation and associated problems

and quality control measures; (3) Annealing
characteristics of magnet wire — Effect of
temperature, time, atmosphere, impurities,
typesof furnaces and quality control aspects;
(4) Influence of production variables on qua-
lity of wire and development in testing tech-
niques; (5) Modern trends in the insulation of
magnet wire; (6) Modern trends in the insula-
tion of cables; (7) Tests and quality evalua-
tion of magnet wires and cables; and (8)
Thermal degradation of insulating materials,

Enrolment form and further details can
be had from Dr L. R. Vaidyanath, General
Manager, Indian Copper Information Centre,
27B Camac Street, Calcutta 16 or from
Shri M. R. Lodh, Hony Secretary, Indian
Wire Association, c/o Devidayal Cable In-
dustries Ltd, Pokhran Valley; P.B. No. 39,
Thana, Maharashira.
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