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UNDERWATER ACOUSTIC TELEMETRY FOR OCEA-
NOGRAPHICAL AND LIMNOLOGICAL RESEARCH

by Seiichi KANARI

synopsis

The acoustic telemetry system described in this paper is designed for measuring depth, water
temperature and turbidity in reservoir. This instrument is self-contained, and transmits the
modulated super sonic f-m signal to a hydrophone near the shore or the surface of reservoir.
The transmitted signal is received and then demodulated to recover the original information for
depth, water temperature and turbidity by a specially designed f-m receiver, and recorded on
a d.c. recorder.

The system is completely acoustical and eliminates the need for electrical cables or other

connecting devices. This can be used also for oceanographical observations.
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Fig. 1 Block diagram of f-m/f-m underwater telemetry system.
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Photo. 1 View of receiving unit.
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Fig. 2 Circuit diagram of temperature sensitive subcarrier” oscillator.
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Fig. 3 Circuit diagram of pressure sensitive subcarrier oscillator,
shows the PR-50 type pressure transducer (Shinkoh T. K. Co. ).
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Fig. 4 Characteristics of temperature, turbidity and pressure sensitive subcarrier
oscillators. Turbidity is shown as the output current of the photo-electric cell
which has the characteristics as shown in figure 5.
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Photo. 2 Electronic component assembly,
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MODULATED SOUND SIGNAL PROJECTOR

---------- RELAY SIGNAL PROJECTOR

Fig. 6 Calculated directivity patterns of modulated sound signal projector
of the transmitter and of relay signal projector in deck unit.

5. XE#H B &
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Table 1. List of characteristics of each components.
Input level [Center of freq. gﬁif;:ﬁ:;m freq. i Output level . Gain ‘ Accuracy
7(532%1123? (1) | ?%61’328{’“(‘:’ ) | 315°; r(%%%)' gé’gc/s ) 1 OVP;” | 29.7db | | ;)7;
%ig‘iiféf; :2; a&fgfojm) 335c/s (13(1)(2) 2% /%) i 1. OVp;:). 30. 7db :0. 25%
gggﬁj’ggfr (1) 0 ~S0kg/em?| 329/s 1 oy dtessy | 1.0Vep. B ‘ \:1.2%
g:iﬁ_{:g? S(igln)- J | —;éoc/s R T.;:/_p;.__ ;. 7db \ +0.25%
_g;‘i—ﬁ]’j{;ﬁe_?gz“_j O e Love b | £0.4%
"“n’l‘:}i‘:‘ﬂ;‘;’r’; B . 1.;\;,,,,.‘ - ~40. 2ke/s | £0.6ke/s | 0.5Vpp. —6. odbi—j:;—Z%
Po;er amp. 7 ojvpp 177440. 21;? 4 B=1. 2—1;/—5—— ?%V__Pgb&“ham"-)> 50db
7%&‘1{@?;1 7 70;1r00#; 77(71. Ske/s ﬁ;;f).s)lm/:4. 0Vpp. (ma;L—; 92db ( -
Table 2. Batteries used in the system.
% fE M B } 00W | He1Lsvy | 241 (8 ) x 3
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(2) @ Slantways Transmission {23 L T3 FHEERMEINTHORNY, BB T OFHEHT LR
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AL ‘f»J;O)B;Ef:Fo KB OBERE, &, ZWBOEIE BREORUMNEE KE, WITOWESI,
%, ZROMF B X UEEE FHOMN MBI EIRAINCEBLAI DT, —RINTINET AL LR TS
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Fig. 9 An example of telemetered record.
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Fig. 10 An example of telemetered record.
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Fig. 11 Schematic diagram of several types of transmission. A black and a white
triangles denote a receiver and a sound source respectively.

g £ X #

W.Dow., Underwater Telemetering., No. 880. Deep Sea Research., 1954, Vol.2, pp. 145~151
D. E. Campbell, R. J. Cyr, C. Crosier., Underwater Telemetry for Oceanographic Research.,
Electronics, Jan, 12, 1962, pp. 53~68.

M. J. Tucker, R. Bowers, F. E. Pierce and B. J. Barrow., An acoustically telemetering
depth gauge., Deep Sea Research, 1963, Vol. 10, pp. 471~478.

A. N. Paramonov., The use of the principles of discrete counting for the transmission of data
from deep sea measurements., Okeanologia, 1961, Vol. 1, No. 4, pp. 710~716.

J. M. Snodgrass, J. H. Cawley, Jr., Temperature and depth circuitry in a telerecording
bathythermometer., Contribution from the Scripps Institute of Oceanography, New Series,

No. 880.

— 12 —



