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Report No. HA 105-78

1.0 INTRODUCTiON

~~~~ The HVLF— 1 acoustic oourc~~was developed f:r NAVELEX
Codes 320 and- PME—124 under Contract N00039—76—C—0461.
The source ~ s incorporated in a tow body.~whose cutline
dii~ensions are illustrated in Figure 1 .1) The trincipal
characteristics of the source are listed in TatLe 1.

After 160 hours of nearly non—stop operati~n in the
laboratory , the source was taken to NUSC ’s calibration
facility at Seneca Lake where an additional 1~~ hours of

operating -time was accumulated. The only servi~e required
on the source during this total running time was a filter
change at 135 hours. This report summarizes t~ e results

\of the Seneca Lake calibration.

> The source includes its own 30—hp hydrauli~ power
supply as well as instrumentation to monitor s~~rce level ,
radiator acceleration (a signal output monitcr), sea water
temperature , depth , pitch and roll. Additional performance
and diagnostic monitoring functions , inc udir~ supply
pressure , oil flow, main stage pressure , firc t stage pre~T--

sure, internal pressure , oil temperature , mot :r temperature ,
filter condition and leak indicator are also pr :vided .
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Report No . HA 105—78

Table 1
HVLF- 1 Parameters

Source Level , dB re 1 uPa @ 1 m 182

Frequency Range, Hz 8-32

Weight, with Tow Body (in Air) lb 5000

Weight, with Tow Body (in Water) lb 2400

Maximum Operating Depth (Uncompensated) ft 300

Input Power, 460 V , 3 0, 60 Hz 30 kW
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2.0 CALIBRATION RESULTS

2.1 RESPONSE

Figure 2.1 illustrates frequency response data from
6 to 60 Hz at six different  drive levels, +3, 0, —6, — 12 ,
— 18 , and —24 dBV. Note that although -the source saturates
near 0 dBV drive , its response is quite linear below that
level over most of the band . Figure 2 . 2  illustrates the
response to a one—volt rms input signal to 200 Hz.

Figure 2 . 3  is a repeat of Figure 2 .1 at the one—volt
drive level except that the Monitor Hydrophone (dibplaced
— 10 dB) and accelerometer outputs are also plotted. Note
that both monitor signals are in excellent agreement with
-the far— field hydrophone data.

Figure 2 . 4  repeats the accelerometer data o± Figure
2 . 3  and adds the acoustic pressures within the source;
main stage pressure is the pressure driving the radiators ,
and the f irst  stage pressure is the ac oustic pressure
driving the main stage valve . The reason for ~-ie satura-
tion between 18 and 30 Hz is apparent in Figure 2 . 4  sinc e
the main stage pressure is seen to approach a ~~50—psi
peak which is a modulation coefficient of the r ain stage
hydroacoustic amplifier of 100%.

2.2 DIRECTIVITY

Figures 2.5 through 2.7 are polar patterr~ in the
horizonta] plane at 10, 20, and 100 Hz. No significant
deviotion from ~nnIdirectiona1ity is apparent these
frequency ranges.
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2.3 OUTPUT SPECTRA

Figures 2.8 through 2.21 are spectra of the source
acou stic signal from 0 to 200 Hz taken in the far field.
The spectra were collected from 6 to 32 Hz in two Hertz
increments.

2.4 ADDITIONAL DATA

Mr. David Diehl of NRL collected cross correlation

data of bi-phase and quadrature phase modulated signals of
several bandwidths and center frequencies. The fidelity
of transmission of these signals was generally excellent
and will be reported separately by Mr. Diehi.

Additional point by poin-t data were collected by
Western Electric personnel and are included as Appendix
A.
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