





























that target noises could be identified through it if they could be
didentified through the water noises, It was an added impediment for

the listener, however, and should be eliminated in serviece equipment

if it is ever supplieds The ampiification available in the case of

the electro-acoustic 8C tube was, of course, not effective in extending
the useful range of the device beyond that of the acoustic SC tube as
both desired and undesired noise were subjected to the same amplification.

- 23, In the electro-ecoustic SC tube, the gain-frequency character-
istic of the binzural amplifiers could be readily changed by the listener
as described in paragraph 9 of this report. Curiously enough, the first
of the experdenced listeners, after trial,; chose the low pass 500 C.p.S.
cut~off frequency characteristic, whereas the sscond chose the high pass
500 c.peSe cut-off frequency characteristic, In the acoustic SC tube,
the higher frequencies are very much attenuated and the first trained
listener, acouatomed to the acoustic SC tube, was evidently biased by
his experience to favor the low frequencies for binaural listening. To
an inexperienced observer, the choice of the second trained listener
seemed better, Discrimination against the very low frequencies was ad-
vantageous as the amplifier hum was eliminated as an interfering element,
Aside from this, the higher fidelity of the electro—acoustic SC tube was
definitely an advantage for the inexperienced listener. With the low
frequencies only eliminated, the initiate could hear and recognize the
target ship, and at near and moderate ranges could center it binaurally.
The acoustic SC tube with its low-pass characterlstic was useless in his
hands as he could not identify the sound from the target ships. The ex-
perienced listeners made good bearing measurements on the target using
each of the various choices of filter insertion in the binaural amplifiers,
It is believed that a fairly wide band-pass characteristic, giving fair
fidelity but eliminating the very high and the very low frequency compo-
nents, is the most desirable for the average listener. Cut—off frequencies
of 250 and 1500 c.p.ss are suggested as the limits of a desirable band-
pass charatteristic for binaural amplifiers,

24e Bearing determinations with the electro-acoustic SC {tube were
successfully made using both minimum and maxirmum telephone receiver
response, as described in paragraph 10 of this report. These determina-
tions were made with the target at rather olose range when the noise from
the target was well above the background of noise. The minimum settings
in these cases were very definite and sharp and easy to make. The maxi-
mum settings were rather broad and less definite, The target could be
located, however, at longer ranges using binaural operatlon of the device,

Section VI - Conclusions and Recommendations

25, The electro~acoustic SC tube as a binaural direction finding
device is better than the acoustic SC tube in the following respects:

(a) It presents sound energy to the listener's ears at a
comfortable level, This reduces the strain on the -
listener and is conducive to better results,

(b) It presents the target noise to the listener with D
greater fidelity than the acoustic SC tube. This LCLa ey
is an advantage to the average listener, aiding it 59"'55513;

recognition and discrimination,
.
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(c) The low sensitivity of the type of microphone
which is adapted for use in binaural listening
equipment makes amplification essential in the
electro~acoustic SC tube, Its operation is
therefore dependent upon the ship's power supply,
of which the acoustic SC tube is completely in-
dependent,

27, Neither the eleetro~acoustic SC tube nor the acoustic -SC tube
compares favorably as a subaqueous direction finding device with other
devices already in use in the Service (e.g. the JK). Either one, installed
in a submarine, would be a standby instrument, Moreover, the superiority
of the electro~avoustic SC tube over the acoustic SC tube lies principally
in that it is easier to operate and can give results in the hands of a
less well trained or gifted operator. With a well trained operator,
endowed with a good power of concentration, substantlally the same results
can be obtained with the acoustic SC tube, In view of these facts, it is
the considered opinion of this Laboratory that the substitution of an
electro-acoustic SC tube for the acoustic SC tube in the Naval Service
is not warranted. As a standby instrument, available for use in emer-
gencies, the acoustic SC tube, being simple, rugged, and completely
independent of the shipt's power supply, is to be preferred.

28, In the course of the development and test of the electro-
acoustic SC tube, certain ideas were brought forward and are noted as
follows:s

(a) An experienced listener in using the electro-acoustic
SC tube observed that its operation and listening
qualities were superior to those of the JL type of
sound locating device, now in use in the Naval
Service, In a comparison of these two equipments,
the electro-acoustic SC tube would definitely hold
an advantage from the point of view of simplicity,
bullk, weight, and cost. If there are instances in
the service where a rotatable sound locating device
can be installed quite as well as a non-rotatable
device, an experimental, comparative performance
test between the JL and the electro—acoustic SC
tube should perhaps be carried out in order to deter—
mine the actual performance superiority of one over
the other,

(b) Inasmuch as the use of electric wave filters in the
transmission systems of the electro—-acoustic SC tube
improved its performance, it is suggested that an
all-acoustic SC tube be devised employing acoust.’l.cr SR
wave filters, In this manner, a desirable trans- { B
mission characteristic might be given to the ins
ment, improving its performance, without affecting
its inherent ruggedness and without making it i EECLAQSEF
dependent for operation upon the ship's power supplys SR
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