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Determine the practicability of using Carr Inlet for submarine

hull. sonar frequency response studies. Such an appraisal requires analy-

sea of frequency dependence of signal propagation over a prescribed path.
~4y

H
‘Results for one thousand yard propagation path, in the frequency

band of 100 to 700 c/s.

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

vary from 0.25 to 2 in emplitude 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 aea~m~ed herein.

REOO~Q~~DATIC~S

Undertake sonar tests of submarine hull resonant modes and asso-

ciated scattered sound. This can be performed by add ing a day to the sche-

duled noise trials of acme submarine. It would guide future work on tar-

get classification along the lines projected from model studies described
ii

in NEL Report 1273.
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IN~~OWOTI0N

Simple geometric shaped shells act as enhanced acatterera of sonic

beams at their resonant freq uencies. This has not yet been successfu lly

demonstrated using full scale submarines • The pers istent reson ant modes

can best be established and characterized in a quiet body of water such

as Car r Inlet in Puget Sound. A simple ray and phase analysis was used

here in to predict any problems that will arise due tá propagation anomalies
ri

between source and target.

CALCULATED SCUND ~~~~~ ixa~~ 0V~ t A 3000 TOOT RANC~ IN CARR DIL~~ -B~1’VE~~ 100 to 800 c/s.

Basic Assumptions:

Velocity of sound in sea water 11900 ft./sec
Depth of water in Ce.rr Inlet 

- 300 ft.
On Surface Reflections -

- Phase change 180°
Sound attenuation 0 db

On Bottom Refle ctions -

Phase ebange 0°
I Sound attenuation 10 db

This study was made to indicate the feasibil ity of making low

frequency calibration 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 th. different path., the hase

angle that the sound arrives with, and. the resultant value of the wee-

ton ally combined signals:

Column 3 “Teta l Waves” is:

A
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Total Waves - Range Len h 
rreq noted

Column 4 “6frcm direct path” shows the % displacement of the last

wave with resp ect to the direct path A.

Column 5 convert s column 11. to degrees.

Column 6 and 8 are from the basic assumptions.

Figure 2 illustrates the cyclic nature of the sound intensity

re sultants as the freq uency 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.

4 Figures 4 and 5 show the phase change of 
- 

each path relative to the

direct path , plotted vs. frequency. Pr om these plots one can readily see

the number of phase reversals each vector goes through and determine

maximum and minimum intensities quite readily , as indicated on Figure 3.
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