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SUMMARY

An underwater speaker was made by driver unit of usual speaker using acryl
boards, polyester resin, rubber and castor oil, and it was used to analyze
frequency characteristics for lower fregnency audiable pure sound using
measurement frequency of 250 - 600Hz in air, water tank and sea.

The results of measurements are follows :

1. Transmitting and receiving frequency of measurement frequency were similar
in air, water tank and sea,

2. The input and output wave forms of a manufactured speaker which is not
waterproof in air were similar to those in 300 - 450Hz. but others showed
some distortion.

3. The input and output wave forms of an underwater speaker in water tank and
sea were similar to those in 250 - 600Hz. but output wave forms showed
combination waves with very low frequency.

4. Transmitting and receiving frequency, wave forms and resisting pressure of
an underwater speaker at 80m in the depth of water were in sgood
condition, Therefore it can be possible to use it as an underwater

speaker,
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Fig. 1. A schematic drawing of underwater speaker.
A : copper nut B : rubber C : acryl boards D : driver unit
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Fig. 2. A plane of underwater speaker.
A : top view B : side view C : front view
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Fig. 3. Block diagram of experimental set up of driver unit in air.

A : driver unit

B : sound level meter
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Fig. 4. Block diagram of experimental set up of underwater speaker before

watertight in air.
A : underwater speaker

B : sound level meter

C : microphone
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Fig. 5. Block diagram of experimental set up in water tank
A : underwater speaker B : hydrophone C : water tank
D : quadrangular pyramid
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Fig. 6. Block dlagram of experimental set up in sea water.

A : underwater speaker
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Table 1. Specifications of equipments used for frequency measurment and

analysis

Equipment

Specification

Sine generator
(B & K 1051)

Frequemncy Range : 0.2Hz to 200KHz
Output Voltage : 100 uV to 5 V RMS

Sound level meter

Measurement range : 25-130dB(A), 35-130dB(C)

(NA-20) 40-130dB(Flat)
Frequency response : A and C : 31.5-8, 000Hz
Flat : 10-20, 000Hz *1dB
Microphone sensitivity : about -34dB (0dB=1V/Pa)
Hydrophone Horizontal directivity : 100KHz £ 2dB
(B & K 8100) Frequency range : 0.1 Hz to 125KHz

Voltage sensitivity : -205dB re 1V/uPa

Charge amplifier
(B & K 2635)

Amplifire sensitivity : 0.1mV to 100/pc
-40 to 80dB
Frequency range : 2Hz to 100KHz

Measuring amplifier
(B & K 2636)

Measurment range : 10uV to 30V FSD,
1004V to 300V FSD
Frequency range : 1Hz to 200KHz( +0.5dB)

Power amplifier
(SAMJIN SA-1000TC)

Rated votage : AC 110V / 220V / 60Hz
Rated power : 180w
voice output : 100w Distortion 3%
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Fig. 7. The wave form of pure sound that the frequency of driver unit was
250Hz, 300Hz, 350Hz, 400Hz, 450Hz, 500Hz, 550Hz and 600Hz In alir.
IN : Input of driver unit OUT : output of sound level meter.
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Fig. 8. Relationship between sound pressure level and input frequency of

driver unit in alr condition.
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Fig. 9. The wave form of pure sound that the frequency of manufactured speaker
was 250Hz, 300Hz, 350Hz, 400Hz, 450Hz, 500Hz, 550Hz and 600Hz in alr.

IN : Input of underwater speaker
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OUT : output of microphone



250Hz 300Hz

350Hz 400Hz

YAYAYATAR B NNAAYS

550Hz 600Hz

Fig. 10. The wave form of pure sound that the frequency of manutactured
speaker was 250Hz, 300Hz, 350Hz, 400Hz, 450Hz, 500Hz, 550Hz and
600Hz in alr.

IN : input of underwater speaker OUT : output of sound level meter
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Fig. 11. Relationship between sound pressure level and input frequency of
underwater speaker in air condition.
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Fig. 12. The wave form of pure sound that the frequency of underwater speaker

was 250Hz, 300Hz, 350Hz, 400Hz, 450Hz, 500Hz, 550Hz and 600HZz in
water tank.

IN : Iintput of underwater speaker OUT : output of hydrophone
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Fig. 13. The wave form of pure sound that the frequency of underwater speaker
was 250Hz, 300Hz, 350Hz, 400Hz, 450Hz, 500Hz, 550Hz and 600Hz In

50m.

IN : Intput of underwater speaker
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QOUT : output of hydrophone
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Fig. 14. The wave form of pure sound that the frequency of underwater speaker
was 250Hz, 300Hz, 350H2, 400Hz, 450Hz, 500Hz, 550Hz and 600Hz in

80m.
IN : intput of underwater speaker OUT : output of hydrophone
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