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ABSTRACT

The resu lts obtained from acoustic .mnta
on an Edo 120-inch lucite sonar dor - that
the dome causes serious distortion .. . main
bemn and undesirable side lqbes in the directiv i ty
of an enclosed transducer.
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AC OUSTIC MEASUREMENTS ON
EDO 120-INCH LUCITE SONAR DOME

INTRo1~rrIcrr
The USRL was requested by the Bureau of Ships 1 to make a series of

measurements to determine the receiving and transmitting losses and beam
distortion introduced when a 120—inch lucite sonar dome, manufactured by
the Edo Corporation under contract N0bsr—42t20, is used with a transducer
which may be trained and tilted.

Calibration measurements for the Edo 120—inc h lucite dome began at the
U~~L on 6 February 1951. Prior to this date the Naval Research Laboratory
had reported :2 “The lucite dczm introduces severe distortion at the higher
frequencies, but even at the lower frequencies , secondary lobes of high
magnitude at oblique angles would make the dome unusable.” This fact
was also apparent from tJSRL measurements before they were completed on
16 February 1951.

On 9 February 1951 , while measurements were in progress, the tJSRL was
requested by the Bureau of Ships3 to make further measurements using a
type QRBa transducer. Prior to this time , however, the QHBa equipment had
been dismantled and the re—rigging of this equipment would have involved
cons iderable time and effort , so these measurements were deferred. The
USRL was informed some time later that the lucite dome project was be ing
cancelled and no further consideration was given this series of measurements,

The USRL was informed by telephone on 14 November 1951 that the Bureau
of Ships was interested in only the data which was available at that time,
and that this data could be submitted as an informal report with no con-
clusions being necessary. Accordingly, no priority was given the preparation

1. SuShip. r..tr i t t  568 .(9)(846) .er ia l 6295(54 6) of 13 D.c 1949

2. MV.. i t t  report C-40 00- ?BA/ S0 (4014) by Ints r im Rep or t on Sonar Do..
Dev .iopaent . NiL Problem 40507.04R - Acou .tic a...ure.snt. of the 120-inch
Rd. Ai rc ra f t  Company Lucit. Dome ”
3. BuShip . r.ett itt 561/13.2 (645) se r ia l 545.61 of 9 7.b 1951
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of the report and it has been withheld while more urgent data were processed .
The dat a are submitted here with only the necessary explanations.

E(~JIPMF1~T
The transducer used in the d~~~ was a ~~~ti-deve loped ADP—crystal instrument

designated D3 number 1. The case was so designed that the orientation of
the transducer with respect to the dome could be changed easily.

The dome is made of clear i—inch—thick lucite , strengthened with ribs
of the same material. It is 120 inches long and approximately 24 inches
wide at the widest point , and is shaped in accordance with a David Taylor
Model Basin formula for streamlined bodies known as SRi ( Ellipse, Parabola,
Hyperbola).

Fig. 1 shows a sketch of the dome and t ransducer with an explanation of
the terme used in designating the different orientations.

MEASUREMENTS
All measurements were made with the dome rigged in an upright position

similar to the position it would maintain in operation. The type D3 trans-
ducer was used in the done as a transmitter in all measurements, and a
type XQB transducer was used as the receiver.

In order to determine the transmission loss through the dcme as a function
of frequency, the dome was rotated through an azimuth angle of 900 and
the sound pressure was then measured outside the done through the frequency
range 2 to 50 kc. This measurement was repeated with the dome removed.
The difference between these two measurement-s was the loss through the
dome at 900 azimuth.

Three types of directivity measurements were made in order to determine
the effect that the dome would have on the operation of a transduce:-
enclosed in the dome: - -

Control Pa t te rns  - these patterns were made in each case with the dome
removed, and are to be compared with the dome patterns so that the effect
of the dome may be seen more readily.
Dome Rota t ion  Patterns - these patterns were made for various azimuth and
tilt angles with the transducer stat ionary and the dome rotating, thereby
giving the relative transmission loss through the dome as a function of
azimuth angles.

Dome Field Pat terns - the transducer was fixed at some orientation with
respect to the dome and both were rotated as a unit , thereby giving the

2
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~ I transducer pattern as it appears through the dane. The distortion introduced
- - ~~

- by the dome may be determined by comparthg these patterns with the control
pattern for that particular orientation.

~ I The re lat ive orientation of dome and transducer is described on each
pattern presented in this report in terum of “azimuth” and “tilt” angles.
These terms are explained with the aid of a sketch in Fig. 1.

~ I 
Note that the patterns that result from the rigging arrangement used

actually depict the directivity in a conical surface , except for tilt
angles of 0°.

-
~

RESULTS )
The dome loss measurements made at an azimuth angle of 90° show very

~ I 
little loss up to a frequency of about 25 kc, and only one— to two.-db loss
fran 25 through 50 kc. These measurements were made with the dane transducer
transmitting.

— 
Additional done loss measurements in the form of Dome Rotation Patterns

are shown in Figs. 2, 3, and 4, from which relative dome loss for all
azimuth angles at frequencies of 15, 24, and 45 kc can be determined.
These patterns show that the loss at angles other than 90° azimuth is far
from negligible.

The dome field patterns in Figs. 5 through 25 show the effects of the
dome on the directivity of the enclosed transducer for various azimuth
and tilt angles at frequencies of 15, 24 , and 45 ko. A control pattern
or a pattern for the transducer and rigging alone is shown in each Figure.
When this control pattern is compared with any other pattern in one particu—

/ lar Figure , the effects of the dane may be seen.

~~~~~~~~~~~~~~

- 

1 CONCLUSIOIIS
I Since there is no longer any great interest in the project , no detailed

analysis has been made of the data presented here; however, a casual
- p Inspection will show that the dome introduces very high side lobes and

I distorts the main beam of the transducer to such aix extent that it would
very likely be unsatisfactory for operational use.

-I 
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N - - - - POSI TI ON OF TRANSDUCER AFTER
ROTATION ThROUGH TILT ANGLE -

‘

I
I

S
S

The dome and transducer may be placed in a coordinate system as shown
above. The coordinate system is to remain fixed and the dome and transducer
orientations will be given with respect to this system. For measurements
where the dame or transducer or both are rotated , the orientations given
are those existing at the beginning of rotation.

The term “Azimuth Angle”~ refers to the dome only and is the angle through
which the done is rotated about the Z axis in a counter-clockwise direction,

— or from l into Y.
- t The term “Tilt Angle” refers to the transducer only and is the angle

through which the transducer is rotated about the Y axis so that the axis
of the main beam is directed down from the horizontal.

In all measurements, the receiving transducer is positioned so that it
is on the acoustic axis of the dome transducer; that is, it is lowered in
the water and tilted upward from the horizontal by the amount of the tilt
angle. As the tilt angle increases, the depth of the receiving transducer
must also increase. The Z axis is the axis of rotation in all cases.

FL~~. I. Orientation of dome and transducer

- -
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