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PROBLEM
Determine the practicability of us:l.né Carr Inlet for submarine
hull sonar frequency response studies. Such an appraisal requires analy-
ses of frequency dependence of signal propagation over a prescribed path.

‘Results for one thousand yard propagation path, in the frequency
band of 100 to TOO ¢/s.

For a unit signal transmitted, the level at the receiver will

vary from 0,25 to 2 in amplitude or 18db in level. This can be tolerated
for some studies by use of correction curves. The level is sensitive to

bottom attenuation. A bottom reflection loss of 10db was assumed herein.,

RECOMMENDATIONS

Undertake sonar tests of submarine hull resonant modes and asso-

clated scattered sound. This can be performed by adding a day to the sche-
duled noise trials of some submarine. It would guide future work on tar-

get classification along the lines projected from model studies described
in NEL Report 12T3.

k|| ADMINISTRATIVE INFORMATION
Work was performed at NEL under AS 02 101 SF 0Ol 03 16, task 8528

on NEL Problem E11461 (entitled: "Target Strength Study") during May and
June of 1965. ' :
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INTRODUCTION

Simple geometric shaped shells act as enhanced scatterers of sonic
beams at their resonant frequencies. This has nbt yet been successfully
demonstrated using full scale submarines. The persistent resonant modes
can best be established and characterized in a quiet body of water such
as Carr Inlet in Puget Sound. A simple ray and phase analysis was used
herein to predict any problems that will arise due to propagation anomalies
between source and target.
CALCULATED SOUND INTENSITIES OVER A 3000 FOOT RANGE IN CARR INLET -
BETWEEN 100 to 800 C/S.
Basic Assumptions:

Velocity of sound in sea water 4900 £t./sec

Depth of water in Carr Inlet ‘ 300 ft.
On Surface Reflections -

Phase change 180°

Sound attenuation 3 0 db
On Bottom Reflections -

Phase change : o°

Sound attenuation 10 ddb

This study was made to indicate the feasibility of making low
frequency éslibration measurements on a moored submarine at Carr Inlet in
Puget Sound.

Figure 1 shows the geometry of the paths at the three depths
studied, and the corresponding path lengths. '

The next five pages are the tabulation of calculations made to
determine the sound intensities along the different paths, the phase
angle that the sound arrives with, and the resultant value of the vec-
torially combined signals: '

Column 3 "Total Waves" is:

1




- Length
Total Waves s T

Column 4 "8from direct path" shows the % displacement of the last
wave with respect to the direct path A,

Column 5 converts column 4 to degrees.

; Column 6 and 8 are from the basic assumptions.

Figure 2 illustrates the cyclic nature of the sound intensity 3
resultants as the frequency increases from 100 to 200 c/s at 300 feet '
depth. A typical vector diagram is shown to illustrate how the resultants
are determined graphically. Figure 3 shows amplitude in rectangular form.

Figures 4 and 5 show the phase change of_each path relative to the
direct path, plotted vs. frequency. From these plots one can readily see
the n@ber of. phase reversals each vector goes through and determine
maximum and minimum intensities quite readily, as indicated on Figure 3.
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