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USN UNDERWATER SOUND REFERENCE LABORATORY RP-2335
P. 0. Box 8337. Orlando, Flor ida 7 May 1962

CONFIDENTIAL

I CALIBRATION REPOR T No. 1858

Subj: Sangamo AN/SQS-23 transducer elements serials 223, 5426, D t) C
I 5636, A44-2, and T44-1; calibration of IJ
I Ref: (a) Sangamo ltr EC0320 of 22 Jan 1962 ~~~~~ ~~ 1979

End : (1) DrawIngs USRL 27212 through 27236 and 20113 L.

I (2) Tables i and 2 F

1. Arrangements for the calibration of five AN/SQS-23 transducer elements,

I manufactured by the Sangamo Electric Company in connection with Bureau of
Ships contracts NObsr-81532 and NOber’45261,were made by reference (a).
Measurements were made in accordance with the test program submitted as

I an enclosure to reference (a) and the oral requests of Mr. W. H. Benedict,
Sangamo representative, who was present during the measurements.

I 2. Elements serials 223, 5426, and 5636 were production models and serials
A44-2 and T44-1 were experimental models. Serials 5426 and 5636 con-

I 
tam ed transformers; the other elements did not.

3. The project was divided into three parts which consisted of measurements
in the open water on the five elements; measurements in the anechoic ta nk on

I serials 223, 5428, and 5636, as a function of hydrostatic pressure at ambient
temperature; and remeasurement of serials 223, 5426, and 5636 in the open
water.

1 
~~. Measurements consisted of transmitting current and voltage responses
a~d directivity patterns on all of the elements; equivalent series impedance

I on serials 5426 and 5636; and equivalent parallel admittance on aerials 223,
A44-2 and T44-1.

5. Transmitting current and voltage responses from the open- water meas-
urements are shown on drawings USRL 27212, 27213, 27218, 27219, 27224,
27225, 27231, 27232, 27234, and 27235 of enclosure (1). DrawIngs USRLI 27214, 27215, 27220, 27221, 27226, and 27227, enclosure (1) show the trans-
mitting current and voltage responses for a hydrostatic pressure range from 0
to 500 peig. Directivity patterns for the operating fr equency, 5 kc, are shown
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- I on drawings USRL 27216, 27217, 27222, 27223, 27228, 27229, 27233, and
27236 of enclosure (1). Directivlty patterns were also taken at 4.0, 4.5,
5.5, and 6.0 kc, both in the open water and in the anecbolc tank as a

I fun ction of pressure. These patterns were siçplied to the Sangamo Electric
Company in preliminary form and are not included in this report. Drawing
USRL 27230, enclosur e (1), is a directivity pattern for element serial 5636

I at 5. 25 kc for the pressure 500 pai& under low and high power. The Input
was 1000 watts with a 6 per cent duty cycle.

I 6. Equivalent series impedance for element serial 5636 and equivalent
parallel admittance for element serial 223 are shown on Tables 1 and 2 of
enclosure (2) . Impedance and admittance for the other elements were

I furnished to the Sangamo Electric Company in preliminary form and are not
included in this report.

1 7. Orientation was according to the method described on drawing USRL 20113,
enclosure (1), for a piston-type transducer , with the aerial number In the +Z

I 
dir ection.

8. All measurements r eported here were made in accordance with Am erican
Standard Procedures for Calibration of Electroacoustic Transducers Particu-

1 larly Thos. for Use An Water, Z24. 24-1957.

I EVA M.(RAY N

I 
Technical Assistant
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TRANSMITTIN G CURRENT RESPONSE
Sangamo AN/SQS-23 Transducer Element
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Pressure at one meter per ampere
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TRANSMITTING VOLTAGE RESPONSE
I Sangamo AN/SQS-23 Transducer Element
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Pressur e at one meter per volt at end of 58-ft cable
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~~)ORDINATE SYSTEM FOR TRANSDUCER ORIENTATION Z

th~- t e(t-hand.d coordinate system of the American Stand-
aid Procedures for Calibration of Electroacoustic Trans-
ducers Particularly Those for Use in Water , z24.24-1957 , Y

I is used. The transducer is fixed with respect to the ‘

~~~coordinate system and has its acoustic center at the L- ”origin . The angle ~ is equivalent to the azimuth angle X
in sonar operation .

T IACFSMENT OF TRANSDUCER IN COORDINATE SYSTEM

I Transduc er Type Transducer Orientation in Coordinate System

Poin t , or Poin ts on sur face  that coincid , with the X and Z axes shall be

I Spheric al specified.

I~~IllndrI caI , The axis of the cylinder or line shall coincide with the Z axIs.
- os - Line A re ference mark in the XZ plane and in the direction of the positive

I ________ 

X axis will be specified.

1 1i:e . or The p lane or piston face shall be in the YZ p lane with the X axis
Pi ston norma l to the face at its acoustic canter. A reference mark in the XZI 
- ________ 

plane and in the direction of the positive Z axis will be specified.

Other  Configu- Orientat ion shall be shown by ske tch or description . This category

‘ 
rations inc ludes line and pis ton types of transducers operated in an orfen-

tation other than those specified above .

ORiENTATIONS FOR RESPONSE AND DIRECTIVITY MEASUREMENTS

R iponac . The cal ibr ati on measurements are made for sound propag ated paralle l to the

I positive X -~ 9 90) , unless othe rwl.s. specified on the response curve .

I ) i r ec t iv i ty .  The plane of the pattern is specified , and the following conven t ions are

I 
obse rved , if anothe r orien tat ion is no t specif ied on the pattern ;

KY Plane : The posit ive X axis (~~ 
s O~ 9 90) coincides with the zero-degree direction on

the pattern and the positive Y axis (
~~ — 90 , 9 = 90) is at 90 degrees measured

in a clockwise direction . Rotation is around the Z axis ; the positive 1 axis

I is directed upward from the plane of the paper.

- i .  P’ane: The positive X axis coincides with the zero-degree direction and the positive

I 1 axis (9 -
~~ 0) is at 90 degrees measured in a clockwise direction . Rotation is

around the Y ax i s;  the negative Y axis is directed upward from the p lane of the
p aper.

L \‘Z Plane’ : Tho positive Y axis coincide s with the zero-degree direction and the positive
7. ~xL s is at 90 degrees measured in a clockwise directio n. Rotation is around
11w K axis ; Lh - positive X axis is direc ted upward from the p lane of the paper.

I
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Table ~

EQUI VALENT PARALLEL ADMITTANCE
Sang amo AN/SQS-.23 Transducer Elem ent

Serial 223

Fr.q G B

J (kc) (ahos) 
- 

(mhos)
S 1.00 0,00 20.6-I i .50 0.00 31.0

2.00 0.00 42.2
2.50 1.00 54.2

I 3.00 2.00 66.?

3.50 3,00 82.7
400 10.0 106.

• 4.20 18.0 120.
4.30 25.0 127.
4.35 31.0 130.

I 4.40 37.0 132.
4.45 45.0 134.
4 ,50 54.0 134.

1 4,55 64.0 133.

4.60 74~0 128.

1 4.65 80.0 119.
1 4.70 86.0 109.

4,75 90.0 100.
4.80 90.0 84.81 4.85 86.0 77.4

4.90 80.0 68.4

I 4.95 75.0 62.8
5.00 67.0 58.1
5.05 62.0 56.5

1 
5.10 56.0 56.1

(continued )
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Table 1 (continued)

EQUIVALL :MT PARALLEL ADMITrMCE
Sangamo AN/SQS..23 Transducer Elenent

Serial 223

Freq C B

(kc) (mbos) (mhos)

5.15 50.0 55.7
5.20 45.0 56.2
5.25 40.0 57.7
530 36.0 58.9
5.35 33.0 60.2

5.40 30.0 6i. i~
5.50 25.0 66.?
5.60 23.0 71.1
570  20.0 75.2
5.80 19.0 79, 1

5~90 16,0 82.3
6.00 15.0 85.6
6.20 14.0 90.8
6.40 12.0 96,9
6.60 11.0 101.

6.80 11.0 106.
• 7.00 9.00 110.

7.50 7.00 121.
8.00 300 133.

I

It
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I Table 2

EQUIVALE NT SERIES IMPEDANCE

I Sangamo AN/SQS—23 Transducer Elemnent
Serial 5636

I Freq R X
I 

;5
(kc) (otmis) (otinsi)

1,00 1,54 15,0
1 1.50 1.75 23.6

2.00 2.13 33.9

2,50 2.85 46.9

1 3.00 ~,47 66.5

3.50 11.4 104.
4.00 107, 211.

I 4.20 287. 97.2
4.30 240. 22.2

I 4.35 115. 48.1

4.40 15’~. - 50 ,0
4.45 129 47.2

1 4.50 108. 37,9
1 4.55 92.7 29.5

4 ,60 79.8 - 20 ,4

I 4.65 71.6 12, 4
4.70 64, 1 3.12
4.75 60.5 3.56

1 4,80 55.0 10.1
4.85 5~.0 16.3

I 4.90 50.0 22,7
4.95 48,? 28.7

1 5.00 47.1 33.7
5,05 46,5 39.6

-L 5.10 46,5 44.4

(continued)
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I Table 2 (continued)

EQUIVALENT SERIES IMPEDANCE

I Sangamo AN/SQS-23 Transd ucer El ment
Serial 5636

Freq R X

I 
(kc) (Olins) (olins) 

-

5,15 46.8 49.4

I 5.20 47.0 54.5
5.25 48.2 60.0
5.30 50,0 64.0

1 5.35 51.0 68.7

‘ 
5 .40 53,0 73.9
5.50 57.9 83.3

- - 1 5,60 63,2 92.4
5.70 70.4 102.

I 
~~~~~ 113

5.90 86.5 124 .
- 6.00 96.5 135.

i 6.20 12?, 167,
1 6.40 184. 204.

6.60 302. 238. 
—

1 6.80 528. 160.
7.00 642. 142. -
7.50 132. 314.

I 8.00 39.7 195. -

~
I

I

I
I
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