
AO—A06 6 765 NAVY UNDERWATER SOUND REFERENCE LAB ORLANDO FLA F’G 17/1
SANSAMO AN/SQS—23 TRANSDUCER ELEMENTS SERIALS 223. 51e26. 5636. ——ETC (U)
MAY 62

UNCLASSIFIED USRL—CALIBRATION—1856 ML

END

5- 79

I

L .~~~~~~~~~~~j



“L4 4~~ 
_______

~~

. 

~~a_~~~~

V 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~ V

V
.

V -
V V

V 
li *,

V 

. .. 

V

.

V

.
.~~~~ .

V 

V 

V V

4 

.

~

(~V ~~~~~~~~~~~ 
~~A~~~ fT A

th. Navy 
V 

Ofljc. of )Iã~1 Rsieirc 
~~~~~ V~~~~VV ~~__ V V V ~~~_~~~



-~~~ ~~ ~~~~~~~~~~~~~~~~~~~~~~~~
-

W%.~.i uU U  U L~.1L ~~ UU U U Lrt3l~

UNCLASSIFIED
Department of the Navy, Office of Naval Research EMR/hs
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
I Serial 223
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Pressur e at one meter per volt at end of 58-ft cable

Wdtt -r t emp: 15 C

I Mt .~~ Ifl .It”.TG MACI IN AC
.:(~ w L ) A N t  w i T h A M I R I CA N

IANI)AHI. ~ K 24 24  ‘~~57

I 
. •~~~~f : :  ~~~~

I 
- -~~~~~~~~

H
J ° 30 // Befor~ pressure

€ /I I Aster pressure1 
I

1 7/ ::~~~~:
// 

: : : . H 
~~~~~~ 4I ~// . . h - : H f : : : 

-

10~~ 7/ . - : -
- - .  :

F~~ - 4 . — 

I
I ~~ 

I

- -

1 
- -

. 

H .~~~~~~~~ : . - 

:

I. - . - . , . . ; - . 
. - . H ’ ~ I 

: - : .  -

~~~~~~I ar - ~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~ . :~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ L~~~ J

0

Frequency In kilocycles per second ‘

~~~~ 
~• 

CONF ~ ht~I1AL~~~’



fr~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~iT ~~~~

’ 

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

COIFIKITIAL
4V~eM.~flsd .~~ i fthlsd Ia )

D.p.rtm.nt of th. Navy, Offic. of Naval R.e.ar ch USRL No. 27414
I UNDERWATER SOUND REF!BENCE LABORATORY Pr N.4 I P. 0. Box 8337, Otlando, Florida °~ ° RP -2335

Dat.: Feb 1962
TRANSMITTING CURR ENT RESPONSEI San.gamo AN/SQS-23 Transducer Element

Serial 223

I Pres8ur e at one meter per ampere

0 psig before pressure Wat.r t.mp: 14 C
i 

— — -- w v  ps~g
• ... 300 psig MtASU~~IMIN TS MADI IN AC-

• COftDAN C( WITh AMS~~ICAN 
~~~~~ psig •YANDA~~D Z *4 I4 I~~~7

1 
~~~ ~~~~~~~~~~ i~~~~UT~- ‘ . .—4- 5- 4—4---+ ~ --t — -4--..... t -, -4.- -4.- ~- - - - - 4 - -4— -r_4--4-_4-
‘
~~~~~

- ‘ - - • --•- ‘
~~

-
~
- ‘ 4 • ~~~+ -

~~t~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ j . s~~ -H - -t-4—s--t-

~~~~~~
. 4- 1- ÷- s-

~
-
~~

-
~~

’-
~ 

. f s-  - - I

:~~ ~ fit 4~ ~~~~~~~~~~~ -.-~~~~~-: ~~~~~~:i-~~~~: ~~~ ~~~ 
_ _ _ _

fl + .‘ -$ -t - i f
~ f ~ 

- .
~ 

. 4 _ - -.- - 1— -
~~ i- t  - •

~~ ~ , .
4.. ..— .t .4. 

~
—-

~ 
- . . 4~

. -,. . — 4._s .—. ---..- - p ..~
_ 4 — - 4 .4....p.4 ..~~~.

I — - . .•
~~~ t ’ ~~~~~~~

— . — ’  -
~ 

. ______

4 -. ._ .---...._,_.-..— ...
~~~

- p t  ~~~~~~~~~~~~~~~~~ -~~--.—~~~4 . i 4 - . - - .

~~ 

• 4 4 4 5-4 .  s—f--.- , - ~ ~~~~~~~~~~~~ ‘ 
--.- .—.--.—.--.--

~ 4--+
— 4 . - -— 4 - 4 4 i - i -  ._  , .- 4 f I I $ t~~ ~- .--.- .

~
--.. 4 j   — ._.4.. ..4 

~~~~~~~~~~ 
-
~
- 

~ -4---~
—.--+—. -

~~~0 
~~t 44 t..’ ’ 4-’

~ ~~.- ~~~~~~-- •-- -‘

1 Uff .r~ :~ i~i .:: ~~~~~~~~~~~~~~~~~~~~ , 

:~~~: 

~~g :;: i~ :~ .~~~~~:-: :: ; : : :: : :1~~~~1 ~: :~ ; ~~~ tt ~~~~~~~~~~~ :t ~~~~; :~
~ :~~

-
~~:: :: ::~~L~J4 .... ~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

I ~~~~~~~~~~~~~ 

4. _ _

~~~ ~~~~~~~H~~~~~~~~

- - -

~~~~~~~~~~~~E ii~~~~~i -H
~~~~ ~~H ~~~~~~~~~~~~~~~~~~~~~ 1E~~i~i~~~J ~~~~~~~~~~~~~~~~~~~~

I 4- 4-_.--..-- .--.-s- .
~
_ -+—

~ ~ 1
• ~~~~~~~~~~~~~~~~~~~~~~~~ .d~

’s~~~ _~~._ i I  - . i . ,  - .  - _ , _ , , - 4 s 1 , , I -  i . 4  ~~~I

* —4-—-. •
-;~~~~~

‘ . t * * ._-.- - . _ - . . - - + - , -  — ‘-t- ——t — ’-—’ 

: : : : : : : ~:: ~:~~~~::; ::::;: ::-~~:_::; ;.:: . : : :. : : . : : :  :~~~~~ ::: ::~~: : : : ~~:
1s~ 

4 •- $ + • ,.-- 4-- -, .- . -  4.-...--. 4-4_4_~~. 
*— ~~~~~~ 5~~* s~-. 4 — 

~~ 
4--, -4._-,_4-.4 4 4. 4 -. 4 4 p

I ::.:: . ::~~~ :.: : :i.~ ~4 +4~~~: :~~~~ii: :: ;: 
-4.-- 4 - 4. , - .—.—-. -_4. - 4—- 

4 . - .  . .— .  * - 1  •- - t--—c— -. * 4 - -  

— . .•_ . t , _ .. . _ , ,  
‘ — 4~~ •~~~~ * I  r . , ,  4 *~~~~. • ,~~~~~ , — 

-*- ,.— - . 4  f _ -i ~~~~~~~~~~~~~~~ 
• . .. . * * - - . -.-• .  , • ..4 - ~~~•_ . 4-—4 - -- -.-- ---t~ — -÷ * * + *

— . 5 . * * 4. P — 4 4. 4. #4. 4—. • - 4 -  . * s—i .+_ .-_..-t—. 4 4 — 4 .  • 4. -1 -4- • 4 4 4
-* — 4 * * 4._4.-5.— 4 ... 4  .-. * 4- .- . 4  .- .. -4- . -—  - .4-s--i -. - . 4. 4 s--*_.4_ .4_~*~ . 4. . 
—. .— - .  4 4.. ,_ * . .—. +- .-.- *--* .- .-~~ -t 1.- . * *—4.-.4--*— —* -.-*_f -4 4 4 • $ *

• * s --i 5_ — ._* . _ . . • .-, .. . - . . , ~.._.- 
~ p ~

_ ~~~~~ ~~~~~~~~~~ , ._4..4_..4_ • f—i 5

U . —-.—o...—....— —- . . • - - —._.-.—._-. -.._a --.- . -. + ., .. - - +_._.._ e. 4 .÷— .-_ ..._4- .4---+- .— 4 -

I .—._.- . .- -. - . __, _ ._ .. .  ~~~. -. * .—*-. .~
_ .._ ._ - - _4-_.—.---f.- 4 4- -*.- -4---.- .4—4—.4-- 4-_ 4 - ,

- - — 4- *•t _ * — *  5- 4-. 4 4 - S i--4__4_ _•_ 4_~
_ .•. _s_ _

~ .,._4_i -...—~— ...— .— .4—-.. • .1-4- *
P 1 4 4 4 4 . . 4 1 . r  •~~~ _ 1 . . . —4 $

~~~~
l f t

~~~~
I —I - . 1  4 4 —  *.. _4 . f f 1 I t f-~~~~~~~ I $ ~~f~-4 -4 * • 4. 4— 4 $ —•-—*— - I • I. • —-.-~ 5 —  — — -f— s —4—-s 5 -4. f~

-i
~ 

—s-— s— + -* .--.- -.—t—-1— - - —4.- , 4 4 4 s—• I ~~~~~~~~~~~~~~~~~~~~ .~ ,. .- , ,
~~~~~

._ .. 
~~~~~~~~~~~~~~~~~~~~~~~~~~ 

., ,  . . ..._ _.. _ . _ s - _ _ . . . - _ _._-.—-._---.- . I $ . t -  - 4 — 4 — a .  - . 4 +
- I - 4- *- —.- .—. - s--i-- .—. ..—...-*..-*-—s-—. . _ _._. .4..... - . .—.— —- —. - . .  ,—.- - .--.---*--_-.---*— —.—-*-. - 4 4 s # , I ~

- I _L . .  * P
~~~ 

- I - p t —s- .s_—_..s._._ s__ ..._...._ _
~

_ _ _ — I . , * - _ 
—s- 4.- .+_ — t p~~ 

— 4 .  -...— -.--- s i t  - -.-- I

-. — r- -~-- ’- —- ’- •--.-- , t - 4 4 . ._ — -4--. — . 4 - -  —~-— ~—~~~~4- ‘ $ —. • 4 5 . • 4_~~~4. - ~4-~ •_* I S - - I
— - —4.~~~ 4. ~— - 4 4 

~ 4 4- -. . .—~~ -. . -~ .-- .--- -I • —.—- • ~. — —..—.——.- —. —s---.— • . 4
— 

-+ 5. 4 4 - 4— s-—*~ S I 4- • ._ -4—.*.---•— .4-— *_4... s-. *—*-.— •~ f • - - , 4 4 - . .4--4-.-s_--.----s_..s_+... • 4 - — + t I
# - .  . * 4 ,—.—.. -1---4-—-* . , 4...4.. . _ . ..

~~ s-....- — .......... 4. —.s...*._. i-.. . .. -4 .4. 
~,.. —.— --.—4- - - -4--’ • ‘— 4- r ’ ‘ - —~-- -•

I 
_ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _  _ _ _ _ _  _ _ _ _ _ _

I Frequency In kilocyclea per second
ND UIUL OIL ~I4O I ti 411

(CO P~P .)
NIVf •PP~* SIb MI

-



- s-~~~~~~~~
. 

~~~~~~~~ 
-. — 

~~~~
.— — -.- ---

GOUF1OEUTIAL
4VasI. If~.d ~~M$ IUI~~ Ia)

Department of the Navy, Offic, of Naval Reeearch USRL No. 27215UNDERWATER SOUND REFERENCE LABORATORY P N -

P.O. Box 8337, orl.~ao, Floridi rol. °. Rk -2335
Date: Feb 1962

TRANSMITTING VOLTAGE RESPONSE
Sangamo AN/SQS-23 Transducer Element

Serial 223
Pressure at one meter per vol t at end of 58-ft cable

0 psig before pressur e
— — — 100 • Water t.mp: 14 C

1 D
—. — — - - P g 

NL&I UREMI NTS MADE IN AC-
- - 500 viajo CORD ANCE WITH AM ERI CAN

•TANDAaD Z.14.&4-1S17 1’

~ 
: r 

~ ~~~~~~~~~~~~~~~ ~ ; 
. _-..._~...... L. : : : :

• -

~~~~~~~~

-- -

~~~~~~~~ ~~~ 
_ _ _  

~~~ :~~~ -.~~
- 4- - -s --~ - - _ . ~ 

~~~~~~~~ + ~~~~~~~~~ 
.
~ ~~~~~~~~~~~~~~ — ‘ - ~~

4—r 
- -i-.- 4 -+ - - .. 4-.-4..-.s- I 4 4~ 4 .4~ 

.

- * -+---
~
-
~
- i—H - -4-- -- --—---r-’--’--

~
- - t - - r ’ ’ ’ ’  -• • ~-

i-_
— -*- — -s- - • 4 —s.-—.—4-. 4 —$- - —4..-.- .. • 4 -4- - +-. 4—.- 1 —4---- --- +-

- - -

~
- ---- -—-‘- ---‘- -i-r-~- 

_ +_ i_  
~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~

—i-- - - * 4 _ -_$-
——--5-—-.- = ~ -i-. ~~~: ‘  1

• —s- —-- .- -.—. ——-—5-——-- 4 $ — f—- —-—— -s-- - 4 • 4 — -  —f—-$—--~
--,—-- - -k—-— -. I -

— ~~~~‘“- - - ~~~ —4- - . .—— — — . - — .  - 4 I - - .4-4-5 - — - -

I - 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
_
~~~~~~

‘ 5 -
~

4 - _ 4 ’ t
• •4-—.-—4- -4.-.-4-—,—. - S 

~~~~~~~~~~~ 
-
~
-—•--- --—

~
-----‘

~ 
— —s——s . -*-—. ..4-

2 -—— -—- - -~~- -  -$
~~~~ ~~~~~~~~ 

._ 
~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~ —1-- - -~~-- -  -

‘~~~~~~~~~ i-it 
~~~~~~~~

—
~~~~~~H~~~~~~~

-—-  -
~~~~~~ 

— + ~~
- 

~~
-

I _
~~~~~~~~~ T ” -1 T ’ t ~~~~~~

4-
~~~~~~~~~~~~~~ 

. - - 

.-
~~~

-4. ‘ 4 ’ ~~~ I 4 4—.--. ~ 4 • 4 • — 4- - --i- -~~~~---—~- —‘--1-- -——- i- -

______ 
‘ ‘ H ’  _~ .4_4 ~~~~~~~~~ 

_4_ _4_.+_  —
- — - - —.-—.- -- - . — — ‘ p 4- 4 * • * ..—.—-,- --.-—4— 4— 4 I I —4——- -— —4—4— -

~—--.-s---~ s - .  ~-* . • I I 4 4 —s -s.-. .-~ -, i-~--~ - - 4— -4.- —f-4--,- _4._4... 
~~~ -     -

-- I .44 — , - ---~ 4- t-~~- - -I- , —‘- 4 -~~ . . 

- 

‘ I ;I
~~~~~~~~Tt ~~~~~~~~~~~~~~~~~~~~~~~~~~ ~: : :t~:

‘ _____________ _________________ ~~~~~ 
~~~~~~~ 4 4 . 

~ 
_______________ — - .

~~~~~
_ ...

~~~~ - -

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ i i~~ 1 t  - -

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
‘--

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ t ~

• 
. s- . . _ s . _ s - - s  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - 

* ._ .~~~~*_ .  ~~~~~~~~~~~~~~~~~~~~~~~~~~~ .4— #___*— -_..1. -.— -4_ .
~~~~~ - -  — —---- — ------+--*— ---- 4 - - -.-- • 4 . - -

A C - - — - - - - _ — - - — 1 - ’  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - -Ls- -.~- 4 -  4 - -  -

I I — : — - -— 4--~
- * . . -

~~~~
--

~
--,--, -- - -‘-~~~ 4— -4- - -4- -

• _ * ~~~~~. _ s _* 5—’- f— 4 f •~
—..-

~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -4-~~
_+_ _ - 

—.— - - -,--- - H  
-- 4--- -s--*--*- -5-- I-+--* - ~~~~~~~~~~~~~~~~~~~~~~~~~~ 4—-~ I I

—I—.—— ’ • i —
~~ 

— . 1 1 1 ’ ~~~~
I !  ; , - j  ___ * I

~~~~~
I — — — . — -4—. — —

~~~~~~~ 
..-. -._.-.- .- . . :  

~~1 ’ t + - - - -’ - - -4- -
~-1-4--4--

~------~ 
4. -4_ •

~ 
-

• 
-.- .-s.. s--._ .-~~~~~• •  ~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~ .*- -- *— ..~~~~~~~~~ ._ ... . ..4.... . - - — - -

• - 5 -- -  -.-.-— *--*--4-.— 4— . - +— -- f-—~—4- 4- t—4- — s--~ -‘~~~~~4-4- ~~~~~~~~ ‘ 5 — —-4-—-’— —i-- - - - - - t- - - -
j_.-.-* 4. .. ..4. ~~~~~~~~~~~~~~~~~ ._s-4 4 - 4 4  

~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~4 4  - - - - - 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~.4 - .  ‘ I  i--
~~

-
~
- ----

~- 4 - 4 -  - . 4 - 4 - 4-4 - - - -
-4-- 4 4 4 . 1 ;  5 -4... 5_ + .4-.* * f _ s * - - I —1-———--- i—--+--- I I I ‘ —.——4----~--- —4— — — — — 4 — — — — —
4-.- - 4-4-~~~~ 4- --—-4---- --- -4---.--- 

~~
4-
~~~t- ~~~~~~~ ‘ I -

~
--4---

~
- -

~~ 
- - - - ~~- -5 - -

~~~~~~~~~~~~~~~~~ H~t
1 1 r ~~ It ~~~~ 1 

_ _ _ _  : : :~ :~ ~~~~ :f :
_______ _________ __________ 

__________ 1 .  _ . 4 _ _
~~~~~~~~~~

._
~~~~~~ —

~~
-. * * —s , - -  • -  ~~. 4—. + • , , •  4 ‘ ±~~—~~— 4 —1 - — —

t H t 1 H H - ~-—~— : t ; H + ± 4 H t H H  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~4.b ~.u
Frequency in kilocycles per second

~~O UIIL 054. ~~4I. I (S41)
(CONe.)

•SVV 5110 ISO II *

—5-- .— — - .--- .--—--. ~~~~-_
—,. -



____5__ __ — -5 — - - --- —-4—--- - . s - 5 _ . 5_. ~ i_ ii _—i—” -’—- - . s- I4-~~~W 4 ~~~~~~~~~~~~~W~~~ -“ l--—-
~~~~~~

—--S---- .-- ~~~~~~~~~~~~~~~~~~~~

I ~~~~ 10 
_
•~

•
~f , ~iI0

;., )$J •~4 . $  0 - ~l $ .~ II

~ ,~~~ 
CONFIDENTIAL \\ \ 

- 

/ 
- 

U/RL NO 2721~ 1
~~

- ‘ ~ ~5~•J * ,‘- S
~~

’ 
~~~~~~~~ ~~~ 

- 

-
, I 

PRO4JECT -No. R1~—233 5

I ~~~~~~~ 

AE
.:  - \ o / / DAT~I~~~1~ 1962 /

- \ -  . 

- -/ *

- 
- 

- - - 
- M gA s&IJ ~ ru~~~~T~~ M A L~ t I t ~~ *’L~.

- 
- S Vi - - - eO D�td .I~ wlUi * ,i~ ie~~ .4.

I ‘ - - I I 4TA ’~44**$t 0 2 ~ 4 a.’ ~~~5

- - - I 
- /

N 
N 

N \
\ 

\
\ 

/ / /
/ 

/ 

/ 

/ 
/ 

~0

I ‘ “ 
N 

~ 

\ 
I / / / 

/
/ 

/ 
/ 

(40
- 5

* / / 5 -
‘ __/‘

_‘ 
—i 

I)

\
\
\ 

~/ /
/
/
/ / / / \

I 
- 

$ / N 

N 

\
\
\ 

\
\
\
\ 

\ \ ,/ / 
/ 4 -

-

~~~ 
- N ‘

\ \ .~~~~~~ / _
.S z - 

~
-- -

-

• .~ .: 
- 

-

~

- 

- - • -~T~~- ~~~~~~~~~ ~~~~ :\ 
\\~\ //~ ~~~~~~~~~~~~~~~~~~~~~~ 

T~ 
‘

. 

-

J -- 
-~~~~~ 

I ,/ / ~~~~~~~~~ \ 
-— 

-
I N \ ‘/  / ‘  / -- -. -- - -- —

- - * -.. N 
~~~;, - — - - 

5 
- -

• 
- - — —_. -.\~~~~ , ,  - — -
- -  -

~~~~~~~~~~~~~~ . 
-
~~~~ ~~~\\\‘ I f/ / ~~ 

- 
4 - 5 - -

1 ~~~~-- -~~~~
, 5

,

• .
~~
.• ‘

- - 
~~~~~~~~~~~~~~~ 

- - 
..- 

-> - ,- 
~~ / ~\\\

1 ‘~ - - I ~~~~~~~~~~~~~~~~~~~~ 
--

~~~~~~~~~~~~~ * 

/~~~~/
‘
~ 

~~~~~~~~~~~~~ 
.

~ / 
/ 

/ 

/ / / \
\\\\\ N 

N
1 - - .

~ \ / / 
- \ N ~~~~~~ 

- -
~~

-

- 

-~~ ~~~~~~ 

/
\ ~~~~~~~ \\ ‘

\ ~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~
-

-
.
.‘

- 

- 

- -

I - ‘ -- /  /‘S~ngamo AW/S~ Si23 ~~a~~4i~ e~r “N - 

- -
.

- I 
- / ~leiz~ent Seri~l 2~3 

~~~~~~~

- - -\ 
- S 

~~~-~~ 
- - L  1 . —- -- \  \ N

,..
~~~ 

• - S -4 - - .  t - 
\ N - 

- , , 5 , ( 4I - ~~~ 

- 

/ eto~epr ~s8UI e \ - 
\ \ \ N. .

I 
~~~~~~~~~~~~~~ 

~~ / / \
‘\ 

\
\ 

~~~~N 
N

~~~ 

- 
I

.
-

,
, .4 

- 
.

5
, 

- /  I
I 

- I 
- 

- . ~~ \ \
. \ 

‘
.

\\ 
/

~/ 

~~~~ / / - - 
\ ,

. - -\ ~~~~

1 - / *- .f 
~~~~~ / 

I 
-\  

S S

I - -.. .----- 
- — - - \

/ ~~~~~~~~ / - 
/ 

S 
\ \ \ •

- 
/ 

- 
~~~~ 

- 
! ;

510 KC \\ cOf~HDEITIAE ~ ~~~~

- - 

,~ 
LJSN u4ER~~Kr~ R sbuN~ REFER~ NCE LA~ pRATORV\

r ~~~~ L ~~~~~~ i~ . i~~
_. 

I 

- 
IS
I
__T

~~~~~ 
A
’
~~IOO. 

.\_ . ~~1. g.;is iv;o. I ;  rs is,, , - 
~~~~~ 1*4 • *1.

210 ~ UU I lii) I “ I) I ‘70 I I I I~

--5 — - 4



.5 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — — - - -~~ ~~~~
- -- ~

—
~~

-.-
~~~

- - -v--s-—

90 10 ~~~:1 -~ I~ ) ;*~ .II ° 0 II) 
~ I I

i~~~ \
\ 

;
~~~~~~~~~~~~~ 5 \

\, 

~ 
~:~j 

,~~~‘!~~~ Pb04’7217/

- - / / 1942 ~I ‘ 

. _
4 - 

_ , 
- 

.- - /I ~~ ~‘ 
~~~~~~~~~~~~~ \ / , 

- 

- IIbLJPI %~,I LN~~~ ~~~~~~

I I 
S - S I W . I 

/ ~.A’~~AII tI Z .2â 2 J . t 9 ~~7 - .

- 4 1 / - . C
~~~ P~~t4~’m. VIITOt AML~~~~~~ 

S~

4$ • lii - . - - / -
-4 

S
\ 

- 
. : ~ ~~~~~ / S / - 

~~

‘ 

~~.
‘ dPI

N 
N 

\
\ 

\ 
\ 

~ I / / 

/
/ 

/

a N 
- ~ .- \  - \  4 /~ 

-

“ 
- - s_

I
• ‘.- \_ 

- 
S -/ 

- . / / ‘./ .

N N ~ ~/ ~ /
/ 

/
/ 

/ 

- 
I”

• 
- 

‘. - . S / / 
- 

/ ‘\ / - 
4

- 
I 

- ~ - --~~~~ - - \ I ‘ - / / ‘)K~~ 
-.—- 

- 
..— 

.0
—- 

~~~~~~~~~~~ 
~~~ / / ~ / / 

~—~
__\

~~ 
~ ~

‘~ I . - 
•
~~

-
~~~~- ~~~~~ ~~~- ~.\\ J /~ 

/
/

<
\ ~~~~~~~~ 

~

I “ 

- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~ 4

- ‘ - - --4
~~~~~~ IiI J

-- 

- 
- 

- 

~ ~/ 
~~~~~~~~~ 

~~~~ ~ Ti~ j ‘~~~~~

S - 

~‘
, -“ S-

-
N D~~~~~ ECTIV1~~~~Y bp~ \ ..\ \ •N ~~~ ~~~~~~I \ . 

.- - ‘
>~~ngan1~ AN/$$-~3 ra 

~
N- - 

- 
- .

S ~ ~~~~~~
. ZLenieut Seri4l 2~3 \ . - - - 

\ .\ 

- N - 
.- — 

- -

I

-..--

\
•
.- PI&fle - - -. -.L -- -

~~
- - - - • 

- ‘
~~ 

“
‘ 

N -
.

- I - 4After pres~ure; \ \ \ “ S 

- ‘ 

. -
~~ ;

‘

~~~~~~- / - 
1 

* ~
. - - N N

‘ N. -‘ - 4 -  5 4
I -

‘ -
1 

/ . 1 \ ‘  . \ . • , N. ~~N.-1 \ /~~~ - ~- t  
- 

/ \ \ s . -\  - 
~~. N

- / 
- 

/ I - - - - 5 

* \ 
- 

- 
- 

“N~ 930.
I 

-
, - / 

- ‘
~ I

- 
/ 

7
/ ~~~ / ! \ . - - -\.

_ - , ~ \.~ -
- 

,

~
. 

- 
N - 

- 

S 
- . 

/~~.•,
; 

- 
- 

~~ - 

\ N ~1 ~ / / \
\ àOIF

5 - 
/ USN UNt~~RWATEI~ SOUND REFERE CE i-

~i~v • \ ‘
~~~‘

4- 1 ~~ ~~~~~~~~~ ~~~• I ~~~~~~~~~~~~~~~ 
\

L u I. •10
~ 1•VI • / SV4 1!H1 4.10 I 4.~~* •~~~ V4o ‘-

~iu . 191 $  I~~ I I  1’ 0* 1t0 1,04 

-



4’— ~~~~~~~~~~~~~~ -- 
-
~ 4- --- -~~~~~ ~~~~~~~~~~~~~ ‘1,

D.partm.nt of the N 6vy, OftIct. of Navdl Restsarch US RL No 27218
UNDERWATER SOUND REFERENCE LABORATORY Proj No -
P. 0. ilci 8337, Orlando, Flonda -

— Date Feb 1962
TRAN SMITTING CURREN T RESPONSEI Sangamo AN/SQS-23 Transducer Element

Serial 5426

i Pressare at one meter per ampere

~~~~ temp. 15 C

I M I 4 . 5~~s I I & M 4 ~~~T h MA ( . * 4 A L

C S  I 4 1 , A P 5 S _ ( 4 % r ’ $ 4  A M I U I - : A ’ 5
b I A l ,L * A I4 U -

. 24 24 I~~~ S7

I 
~~~~~~~~~~~~~~~~~~~~~~~~ 

- 

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

- . - .
. 

. .  .
~~~~~ S 

‘ I 4 - - .  - i - .- 

4 - ’ - -  ‘ I ’  ~~~- -

Lio ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

i

H C 

_

/ 
~ 

~~~~~A1tsr pre~~ure

I 
r 

- / 4 

—-

1 / 1 . J : : : / . . : L . : : : .  H . .  . H -

H
.

~

: 
- 

~~. I 
I

I I
, 

_ _

S.

j - _ ii - t -— — - —— 
- J

- 

2.0 3 0  4.0 5.0 6.0 7.0 
~~~~~~~~~~~~ ~955~ 51 9.Q-• .[ Frequency in k .locycles per second

__
4 _ 

5 . - - 4•
_ _ 5- 4 . .  ~

LA --



- -5—--- 5-- - ~~~~ - - - -
- ~~~- - - — - 

_ _ _ _ _

il

1)op~r tu .t-ut  of th .  N. .. . , . ( .  t N~i v - i 1 kt’ SIe-uZL. ~~I US JU . \ ,272 19
UNDERWATER SOUND RE F E H ENCE LAbOHA I~ORY Proj t . - -P 0. Høi 8337 Orlando . F I o i i ~~.~ 

RP 2335
______  -- ~_ _ _~~ Date Feb 1962

TR ANSMITTING VOLTAGE RESPONSE I
Sangamo AN/SQS-23 Transducer Element

Serial 5426
Pressur e at one meter per volt at end of 58-ft cable

I
W.11. .! t W l j 16 C

1 - l ’ - I ’ . ~ M A ~~- 4 S~~s AC
~~~~~~ “ S~~( .s I I 5  A M I I S I C * ’ I

I . L A I. IA ” , - ~ 4 _ 4  ‘ ‘ .~~

I 
- _ - - - -

~~

-s -

~~ 

-4-- -- 4

- I.-— - - - - ------ s-- -5--- - - i _  -

‘I . - - - - 5 .

7

1

-5 / After pressure - . - S - - -
~~~~~

~~~~~~ 
- 

1 
- -

_ 
-

_______________ - 
- 
- 

- 
- ~~~~~~~~~~~~~~~~~~~~~~~~~~ J

2.0  3.O 4.0 ‘5~o 7 0  8.0 9 , 0
Frequency in kilocycles per second ‘~~~~~~ 

( 5 4

CONFIDENTiAL ’ - •



- 
~~~~~~~~~~~~~~~~~~~~~~~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _- 

. z~~~
CONFIDENTIAL

I - 4  ..,.* h.d 101*1 tIU.4 I.’

Dep~ rt in & ’nt of the N ..vy Oflice of Nav~ Hi ,-, i~arch US RL No 27220

I UNDE R WATER SOUND REFERENCE LABORATORY - ~r 14j  No
P 0. Box 8337, Orldudo. Flor4da 

______ ______ 

RP’ 2335
I)dt (~ F~~b 1962

TRANSMITTIN G CURRENT RE~SP0NSE

I Sangarno AN/SQS-23 Trausducer Element
Serial 5426

I 
Pressur e at one meter per ~ampere

0 psig before pressure
—100 p~ig 

Water temp 14 C

I — — -  — - —300 pbig *g u~~LMF ~s~~b M A D E  I N  A C
(QI1~ 4 4 * /~ i 55 4 T H  A M ER IC A N

- - - ~~ psig / S 4 . . L 4 - R D  2 2* ~ 4 - I O 57

I - - : . 

~~~~~~~~~~~~~~~~~~~~~~~~ I
I : .  ~~~.

‘ : s . :~~~~~~~~~~~: 

H 
~~~

-

- 
5~~~~ - 6.0 -_ - _ _ _-

~

Frequency in kilocycles per second ~~~~~~~~~~~~~ I IML
L J $ RL  4O~M b A

N.*Y ...s , *~~0 - ‘ I

_ _ _  -4



r~~~~~~ ’-~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- - - --- - -

- —~~~~~~~_ T.
5-’

~~~ 
—

~
‘
~~~ 

“
~~
-‘— 

~~~~~~~~~~~~~~~ - - -
~~~~-

~~~~ 

--5 -

~~~~~ ~~~

-.- .--_--..- .-

~~~~

_ _ _ _

CONFI DENTIAL
J UasI~~~fl,g .a~I flUid Ia)

D.pirtm.ut of Ii. Navy, Oh io. of Naval R...arch USRL No. 27221
UNDERWATER SOUW) REFERENCE LABORATORY Pro NoI P. 0. Box 8337. Orlando florid. 

- RP 2335
Dat.: Feb 1962

TRANSMiTTING VOLTAGE RESPONSEI Sangamo AN/SQS-23 Transducer Element Serial 5426
Preesure at one meter per volt at end of 58-ft cable

I — —0 psig before pressure
—-- —- — l OO peig
— .  — . -  - 300 psig Wat.r t.mp: 14 C

I p 
MIASUP~~~MUIT MA DI IN AC.

- .  - . — 0 psig after pressur e 
•~~~~4QA~~~ 2 S4 14.l•17

I ~~~~~4.~fj ~~j~ : 
~~~~~~~~~~~~~ :

_____ 

~ I - - 4 -

-‘- -4-- -- ’--r -T.t f  -
~~
“ - - - - - - -

I 
_ _ _

‘ I ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - 

- -

I - - ‘ ‘t- - 4-- ~ - - - - —4- 1 +

~~
: 4 - H :  tt .  - : : : 

~~~

‘

~~
:- 

~~~~ 
- -  

- 

- - 

-

. _ _ * 4 . 5 . * — *  
~~t’~ T~~~~

4--
~~

_ - ~ — 4 ~~~ 
l , I ~~~~ I S + I  . 5  - -

- ‘— _ 4 - -
~~~t 4 4- ~ —~‘ ~~ -4 - -7 4 . ‘ ~

- 1 - - -I 
~~~~~~~~~~~~~~~~~~~~~~~~~ 

_ 

_I 4- ’ 4 . . t t  _
~~~~4-~~~ - f ~ 4~~~~1 4 1 4 1  I - - i— — - - — —

I .

~ 

1 ti~— j~- -t ~~~~~~~~~~ 4.. 1--~~
.
~~ 5 - 1 I , 4 I  - i t - i - - — - 

1-4 . ) 4 4- I - ..I. ./-~~~4 
~~~ t f f t /  I ~~~~~~~~~~ 

i * • . . . h. _ - - - - 

-4 4 ~~~f~ 
4 ’ I ~~~~ t I £.I.

~~~ • H  . .  I - - - - - - - -

I ~~ t :~~~~~ 
j t  4~~~~~~4~~ 

_
~4~ ~~~~~~~~~~~~

~~~
, # _ s l t - + ,  4 7 4  ~~~~~~~~ 4~~~~/~~~~ * t . . j 4 ,  S - _ _ _ _ _ _ _ _ _ _

* , ~: : ~~~~~ ~~~T i~~~ 
-r - 

- : - ~~ { ~H- - 
- : : : : :I ~~ : : t t~~~~~~~~~~~~~~~~~~~~ t~~~~

H:ffl 

_ _ _

• ? :4J ~ ~ f~• ~1 ~~~~t J - 4
I 

T~~t1~~~~ 
~~~~~~~~~~ t r

• 
___ - : :~:~ :~ :~ :ft~ : : : : : : : : : :~: .I ~ .rHLh : ~~~~~~ — : : : : : : : : :~: j : : _

~~~~~
_ : : : : : 4 : - 

1 4

~~~~~~ : : : : ~: :~: ~: ~: [: : f : t H H
I _ _  ~~ I ~ _ _

4.0 5.0 6.0 I. OMIFIDENTIA LFr equency .11 kilocycles per second ~~~~“

I ~~ u .i  orn i ,,.o ~
(co Nr.)

0*01 SOlO INS 1*0

__________ S 
- - - - - - ~~~~~~~~~~~~~~~~~~~~~~~~~ . 5 T~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 45



-- -. -.5 ~~~ r -.’-r - ~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~ .-~~~~~---
-.
~~--

_ _  
_ _ _ _ _ _ _  - 

. -

• 30’ 20 10 •‘;-~O .:io
— 

: . : ~ 34o 0 0 :~
H— -~, 

-

/ 4  NFIDENflAL T ~ / / - 

~~ U~~~~~N 27222 
/

tLI ’
~~
IfIC($ u t J

\
fWe(~~~(i 

. \
\ - - - I 

- 
PRO/ECT~~4o..Brd~2335

/ / /
~ 

- - 

I - I  / ‘ ‘. 
-

\ ~~ Io / pA-rE ebi 2~~ 
/- 4-

’ - S - I 
/ - EASU M4E~4TI/MAO 1 ) - /_

\ 
-
\ 

- 

- 

-
. - 

U 1 C~~RO £ 7P4 A ~ A - -

- 
.

. - .
~~~~~~ ‘ - a . / / ~

- -
- -- ‘> -

~ 
I 

/ ~~ ~~ / / // 
\

/ .
_ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

\
\

• \ \ ~~~. .. . L /  
1~~~ ~

-
>~ /

~ 
\ / ~~ 4 / / ~‘

S~~~_ - ~~~~ 
,

_ .
\

. .\- . . . ~ -~~~~~~~~ - . 
- 

- / / /-. - .

/
/ ~~~ N \ / 

/
/ 

/ 

/ 

-/ 
- 

S S 
- 7 5~ 

. - -
/ 

- ,— S 
- - 

-- - 
- - 

- ._ _ .\ - 
5- — - .- - 

- - 

- 
- - 

?90

~~~~~~
— __ 

~

—
__

--— 

~~ / 

S \ - 
-

~~~

—

4 s 

- 
- —

- - 
- . -

. 
- ~~~~ - -

. - \ I / / 
. ‘v - 

- — - -- - . - 5’ I — - 
- I . - - — -~~~

~~~~~~~~~~~~~~~~ I ‘~~~~~-- - - - 
- .~~~~ 

- -. 
\ \ ~\ /  / / , . - - - . . 

- . 
- 

- -~ _ 
SO

S 
- 

- 
- -

, -~~ ~~~ 
~~~~~ s~~~~5 - - 

- ‘  

- .
~ 

- 
. 

- 
- 

- 
~~~

-

- 

4 

—

~~~I) ~~~~~~~~~~~~~ — 
. - - - 

- i~~~_ - : - 
. . — .  - - JO

:1 ~~~~~
I ’) - 

- 

\ ~~~° 

\:

.___ 
- “  - 

‘ -H’ . . m97A.78( S _ d i t
~~~~~~~<~~~~

.

1 ’ 
~ / 

a~7~ \ I \ ~ N 9~* ~/ / ~ ~:
1
/’

~~
•

•

~~ / /  H \ \ \ 4
~~~~~~~7

./ \
\

~~~~~~~~~~~~
, ,,

~~ 

5’ 
N 

/ 
- 

~~~~~~~~~~ 
\

\ 

/ 

/

- 

,/
/ 

-5 /
- 

~~~~~~~~~~~~~~~~~~~~~~~~~~ I 

- 

~/
)

~~\ ~~~~/N / - 
- 

7 
- 

~~~~
- K~~~

-\ :\ 
S

\ 
.\ \

\
\
~~~~~ /~~~~~

\

~~~ H ” 
~ 

- — / : - 1— - 
- . 

- ,_ I. - - \ - 5
- - - \ cO~PIDENTIAL\~/ 

- 

/
/ U~~~~~~~~ 

/ 
ER AT~ R S~ LJ Nt~ REFER~ NCE LABc~RA~ PRV 

-

- -  I. zip ’ ~~~ - 

- 
v.’

I ;vt I .’,O 19U *~~vY
211)’ 21W° 90’ IMO I I S

1 
- .~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~ ‘~~~~~~~~~~

---—
~~~~~~~~ ~~~ ~~~ ~~~~~~~~~ 



30’ zr  10 ‘7.7W’
t Ill -340’ 3?~

( I ’  0 0 Iii ’ 311 ’

.~~~~~~ ~~~I rSne~~~~~~~~ 4 l1ntI \ \ . \ ~ 

- 

7: 
7 
~~~~~~~~~~

I ‘
\ \ \ ~ -~--+-I ~~~LL / ~~~~~~

- 
- 

- - - 
1 1 - -

-

1 -‘ 
\ 

~ \ 1 
/ I / A N A lit)

- 
5 .

.. . S
. , \ 5 \  

I \  ~ / /1 - - / 

~~/ 
‘
~~.

-
~~~~~~~~~~~~~~~~

?‘

-

~~~ . ,
“ 

. - : ,H \ \_ _ ..
~~~

- -
~~~

S -
~~~~~~~

. - - *J.. ~ / 
/ ‘

~~~~ 

-
,:-

-‘ • -~
‘-
~: - ‘ t

’

J - .  

~~~~~~~~~~~~~~ I J  I I - - - - i  / - ‘ . \ .  
. -) ~~~~~~

_

/ -
~ 

/

I ~ ~ N 
\ \ ~ / / /

/ 
/ 

/ -
/ 

~~~~~~~~

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

/
~

-/ .. ‘ /~~,.‘/ 
‘- ,

~ç - - : -  
~~~

‘ 
. .

~~~ 
-
~~~~~~~

- - - 
- / / / 

-. 
- - - \ . •

,~~
-

2 0 )  
\ \ 

// 
/ / 

/ 
/ 

/ 
/ ~~~~~~ 

~~ 

5
~l_ 71)

/ 
~\ \\~ i,/ ;  / / /  

~~ 
/

- 
— 

- 

- - 
- -. - - 

\ 
\1~~ i/I / /- 

~~~ 
- 

- 
, 

~~~
- . 

-

~~~~~~~ \ 
~~ \ -

~~~~~~

---

~~f 11E1 — J . —  I—~-z~ r~~- — ~—— -
~~~~~~~~~~~

5- 
-

S ‘ 
- 

- 
- 

, I - 
- - S -

I - 
- - 

~~~ H ~~~~~~~~~~~~~~ 

-

~~~~~~~~~

/

\ ~~~~~~~~~ 

‘ Sa -: ~~~S- cer , ‘—.
~~~~~~/ . 5-/ —  

;

_
‘

~~~~~~

‘
;~~~- ‘h .. / - e ~ .S. ~a - --‘ - - — -

r ~~~ \\
\ 
\\\ 

N 

/ N

I -

‘ 

~:•-:: H - 

- .i . . \ ...\.\ - .

~~

- 

- . . 

- 

~ -

- 

/ ~~~ ; 

I
; 

- -

~~-
- 

- ~~~ 
S - - 

-

~~~~~~~~~~ 

1 ,11)

- ,
_

~~~~~~/ 
‘

/ 
. _ , -  

_ . 5 - 
- 

-‘
S

I 
- 

~~~~ - /
~~~~

‘ / “ - 

5
/ 

,.

~~~~~~ \ 
~~~ -

I - 
/ 

5-’~- —_ __ 
5 

4 7 ‘

/
‘ N , - 

‘ 
- - / .

5 5 
5 

- -  - - - l S - 

-

I ~ 

.: 

~~~~~~~ 

Lo cc 
\ \ . 

- !A~ ~~~~~~~~ I

b~: ./(~~!:..! ~~~~~~~~ 
2j~1t RE~ER~cE~ ‘~i~- I.~9° 160 I 0 IMf Ill , I’ll , ~~~G f ** ’ 5*

210’ 24W 190 1M0 170’ j~~ J’

- - 
_ _ _ _ _  

‘ 1 *~~~~ -~~~~~~~~ 
— _ _ .~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

—lI.II ~~~~~~~~~~~~4



— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- - 

~—~~~~~:.r—- ‘ - .~~~~~~ ~~~~~~~~~~~~~~~

~~ * s t i t 1 ~~
,
~ ii t  , j  4 5 , 1  I~~,• ’ OIi~ 1 NItvd 7 H.~~~s s i i ~ 

I 
USHI. No 27224

~~~~ I ~,f ~WA TI ’.!~ S J N ~ I Ri* F:h~:NCE LAI/ )RA r UH Y I I O J  NC) RP—2335
P O~~~-s x , ~% ..s L’ Ur~~S 4 ? I , I I  1’ . S r .  i t  

______ fl&5 Feb 1962
TRANSMITTING CURRENT RESPONSE S

Sangamo AN/SQS-23 Transducer Element
Ser ial 5636

Pressur e at one meter per ampere

W~ t~ ~.‘mp 15 C

- 5.5 4  ~~ uLM~~P~~’’. M A I S I  IS. A I
S .SI ~ ISA .I 5. 11,1 TU A M I  Is S C A !~S

~ 5A ~~~~~~I5D I ~ 4 2 4 - I ’ I ~~~’

l i  -

4

110

. 100 
1 

-

2 / Before prt*ssu~e 

/
/

1:: 
/

1 
~~~~~~~~ Mtefprea~ufe

/
“

-

~~~~ ~~

*

~~~~~~~~~~~~~~~
T

~

I

: i

2.0 3.0 4.0 5.0’ b .O ~r.’oFrequency in kilocycles per second ~I S R L  ONL I i i  SO t

CONFIDENTLA~ 
0



- 

_ _ _

~~~t. Lll.~ 11t ~~~• 5 5 •, ,~~~~ - 4 s  
~~~ ~~~~~ 

.,. .• .‘~~, ~ ~~~~ 27225
U N L - r . . ( W A L E R  S~~~t N ~/ 1H~l }  .t~~ F. I. ,~ 4 - ’. t H A 1 ’. — k t Y  1 1 1 ) 7  

~~
‘ RP— 2335

( )  ~oz ~—~3 1. (J L I , t ~~1.4 F • l I t - I  
-- - - - - — -  — - ._ ~I Feb 1962

TRANSMITTING VOLTAGE RESPONSE -
Sangamo AN/ SQS-23 Transducer Element

Serial 5636
Pressur e at one meter per volt at end of 58-ft cable

I W I  ~~~~~~~~ ~5

-I ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

I 
. : ~~~~~~~~~~

H

I
1 

- - . / _ . .  ~~- -  H 

I ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~
- - 

H .. .  . .  ‘ .

I /

~

5

~

5

/
F 

After pressure’~~~

’

~~ ~~~~~
“ 

~~~~~~~~~~~~~~~~
-.&

4

- 

I

- —~~~~- -~~~-- -5 L --
2.0 3.0 4.0 5.0 8.0 7.0 8.05 . 5 * 1  ~~ 9•Q

Frequency in kilocycles per second

CONFIDENTIAL - 

- -



- -5---—- -— — -5_S ~~~~~~~~~ 
__ ‘~-5~ — ~‘_ ~~~~~~~~~~~~~ ~~~ ~~~r ~~~~~~~~~~~~~ 

- _______________ 
- ______ ~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

I CONFI DENTIAL
*Us.I.a.&ti.4 s*ItI (1USd ~ 4

I Department of the Navy , Office of Naval Res~ i i5 ~Ii USRL No 27226
UNDERWATER SOUND REFERENCE LABORATORY Proj No RP 2335
P. O. Box 8337. Orlando , Florida 

— —--_—~~~~~ -——-- —---- -— — L)SI~~ 
Feb 1962

I TRANSMITTING CURRENT RESPONSE
Sanga nw AN/ SQS-23 Transducer Elenient

Ser ial 5636

I Pre.~~ure at one nieter per ampere

0 psig before pressure
I — — —100 psig Water temp 14 C
I _ .—300 psig MIA ., I 4 R U N I N I S  MAOI IN AC-

500 n~~ja c S - H v A ~ 4c WITH AMERI CAN
- - V ‘. T’ * ?sI C)AIl t) 2 24 24 -1557

I H H~~T J H T T H ~H

I

- : .~~~ 
, : , : : i : : : : 

-

- t : : . : . : : :  : : : : :~~~~~~~~
‘ ‘

~~

I 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~ 8D 
1 

~~ ~H” I

~ItI 
LITJ ii:: 

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

I
-, 

I

4.0 5.0 6.0 7 OCIW FIDCNTIALFrequency in kth~cyc1ea per second ~~~~ I 
~~ •~~ •o~s I I I ~’s I .) 7
5~ * . ,  SPO SI SNO .1*’

_________ —



-‘ ‘. “—- — - - —‘ ‘ - ~~~~~~~~~ 5-” 
~~~~~~~~~~~ -~~~ ~ ~~~~~~~ ‘ -~y- _- - tUtP* ... - -— ________ — - - ____ ~~~~~~_ ~~~~~~ _ - — —

CONFIDENTIALI I(’ U(IISlMftSd Saul (1u sd Is

Department of the Navy, Office of Naval Resea,ch USRL No 27227
• UNDERWATE R SOUND REFERENCE LABORATORY Proj. No -P 0. Box 8337, Orlando, Florida

— Date ; Feb 1962
TRANSMITT iNG VOLTAGE RESPONSE

I Sangamo AN/SQS-23 Tran~iducer ELement
Serial 5636

I 
Pressure at one meter per volt at end of 58-ft c~~le

0 psig before pressure— — —— 100 pslg Water temp; 14 C

I 
— — ~~~~~~~~~ MEASI.JRIMENTS M A D E  IN AC.

U 500 ~~~~ CORUA NC E WITH AMERICAN
S T A N D A R D  2 24 2 4 - 1 5 57

1 4

I . t : :: .: : : : : : : . : : ~~~~~ : :~~~~~~~~~~~~~~~~~~~~~~~~~~ : :. : : : :I :

I ~ 
-—H 

L ~~J 1~ 
~ 

~~

I - 
_ 

_ _ __ _

I - . - : : . : : - - ~~~~~~~ : : p : : : : : : - -

I

: : ~~~~~ 
i~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

4
_

+

I - 1. - . s / . .l

/

~~40 . . _ : : .~~~~~~ : . _.— 4~~~~~~-5—.~~~~~ 
, 

~~~~~~~~~~~~~~~~~~~~~~~ 
_____

I . 
S 

-

I
,,) - 

. - _ . -

~~~~~

. . +~~~~~ . - . . _  

• . t . . . - t 
- 

-

1 
j  __ 

_ _  _ _  

L _ 
I 4 

4 

4 • 4 t
4

- 4 . ~~~- - .1.

I
- . - . I - 

S 

- - • ‘ * . - . S 4  5 5 5 . ’ S~~~~. . . , 5  . S S . . , , . S  , , . , j 4 4 ’  .1 - 

- I — ~~~~~ — I 5 I S _
~~~~~~~~~~~ *~~~~~~~ t - -

_ _ _  I 

G a  7 0
: 

~~
- Frequency in Icilocycles per second

uBRL I O N M  SOA

- I t  07’.I ~ I
paw, SPPO •NI~ J 1

_ _ _ _ __ _ _ _ _ __ _ _ _ _ _  _ _ _-- 
,iA



~~
,_ , —~~ _________________________________________

- 
~~~~~~~~~ 

-
~~~

UI, ‘ W I  .1W 331)’

I i,’ NTIAL - - 

‘

~~~

- -
- 

T - u~~~L N0. 2744b
I I I’  I- is ’ 

, 

~
, 

-
. 

;~..si I~ 0 I 

- - - 

.~Ib 

• 

:t sI

- 

3.~° L ~~~~~~~~~~ v~ ut  1
~~!kJ

’ t~ II I 

- . 
. . \.~ 5 

- - 
- 

PRO
’ECT NO. ~-233~I /

- - 

S

5 \ I 
OATE/JaD 1962 ~~~

~~~~ 

• - \ s ’ - - - - 
-

I— - - . 
I - 

- / 1 / - - - 
- - -/ I

- - \_ . - - I 
‘ - COI~ ød(M(.E ~IltJ’I ~~Pj1~~ I(4~~~-

-
- \ 

- , ~
- I 7 I ~~~~~ t5~t A $ Ø  i.~ a a. ~~ Ll ‘ .

- 
- 

. . . . . 4 ~~~~~~7 / - 
-

I - 5 
I ’ I I ~~~ I -

I .-
~~: 

- - -~ - 
I 

J ~S 
/ 

/ - • 
- 

I

~~~ N - \ / 

- - . 

- 
- .1 - / 

~~~~

‘ -/ . - - 
- 

~~

N, 
‘

~~< 

N..
- 

- 
S S ~~~~ - . .. / 

I~
\

I 
I \ ~

O// /
/ 

/~~~~~~~~~~~~~~~~~~~ 

/

11 s’ - - - - ~~~~- - ‘ . - . . S ., 
- 

- “ -

- ~~~~~ ~~~~~~~~~~~~~ ~~~~~~~- \\ -4o///
~~~~~~~~~~~T~~ .~~~~~~~~~~~~ 

- I

-

- 
I

N. 1 23 c

L~--~ 
~~~~~~~~~~~~~~~~~~~~ ./ -  £ l m  ‘ r 5 3  \\~ 

.~~~~ \ ~~~~~~

7 
- 

- 
/ .t ~ - pJ1~ e ‘

~~ 
- \ \ - N - 

-

d 
~~;
.
~~
i

I V 

/ 
- .~~~~~~:. 

for 
- I ’ 

~~~~
. 

4 5 \ \  

- 

-

,>~~~~~~~
. . . . . . ,

. . .
~

. . . / . . N. ~~~~
.
‘ I.. ’

I - •. 
-‘ 

~~~.
‘ 

•:‘ . . - .: .
- - . ~~- 

-

- -
- 

- : :  / 
- - - :~ . \ . . - -

.

-\
2 14) / 1 

I

~~~~~~~
. ~~~~~~~~ : :  ~. : ./. ‘

~~~~~

‘
,
• . . .. • .

~~~ 

-
.

- -N - 
‘
-/ 

.
- 

-

- 
- 

~~~~~~~~~~~~~~~~~~~ I’ 
. - 

-

1 
~~~~~~~~~ . - - I~~~~~~~~ 

.

5 / ~~~~~~~~ / 

- 

~~

.. 
- - 

- . ~ .O KC \ - - S

• ‘N ~~~ / / 
- 

- — ‘ • I 
S 

~~Ia.
f j .l~~/

’. •~
- - . , /5.5.-S-I. .. - j  - 

— I  
~~ • ,

t S 
- 

S J IML .:ø
1 ~~ .~~ t J - / -  

• I ~~)

~~~~~~~~~~~~~~~~~~ _

~~~~~~ER~ 
~~~~

L

~~~
bA 

- - - 

~I
’

lull? 1 1 1  1911 ~~~w ,  I~
r.SNI

~ 5 *

—

~~~ *10 *t)0 I tHr I ~O I I~4) I :~4(I ’ 

; 

-



-— —5-——-.—- -_ ‘— RI-—— _ _ 5
~__~~~

_ —-———--————— :
~~

—- — — 
~~~~ ~~ 

— —. ‘ ‘‘ 
~~~~~~~~~~~~~~~~~~~ 

‘
~~~

~~~~
- _

~~-.-
.w--

~~~~~~~~

__ 
-
~~~~~~~~~ — -

I .10 - 
~~ ~ .‘.~I ••~ ~ ‘I ’

I lls :i III - 3’~U 0 III 30’

~ 4 [ ~~inE~1ti*L
\ ~~~ 

— 

~~ 1 /  

- 

~ 7 ~~~~ o - ~ a~~~’ ~~~
U i-i’ Ijilt ruINl âe) i 

4 .

~~~ / 
1 PRO,IECt

i -
\ 

. A \  
S ~~~~ S \ ~~ 

~ .IQ / 5

/

i
. . 

~~~~~~~~~~~~~~. 5 I 

~~~~ 

- ~ 
N

N ‘.\ 
• \ \~~~~~~~‘ / ~~~~~~~~~~~~~~~~~~~~~

1 - - ..~~~~~~~

5- 

- .- .  :‘ ‘~ -I / -\ . . -~ .•\ -

‘

~~~~~~ : . .
-

‘ 
-

- ~~~~~ 

I
•

* •~~~~
•
~ 

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

—

~~“ 

N 
~~.. \.

~
, 

~~~ ..~~
. - .\ ,\ I S 

- 
/ .. 5 . / . . - / . \

- -
- 

- 
.. 

\ 
s . 1. / -i. . . S 

~~~~ - 
. -

~~~~~~~ \ ~\ 
¶ / /  

/ / -

1 ~~~~~~~ 

N 
- -

. - - - - 
S 

- 
- -

~~~ -: / - - 
~~

.. 
- - I 

. 
- 

-. 
-
.

- 
.5\  , . . .~~~~ , . I

, , . - /&~ / 
~~~

.
. ~~

‘ 
‘° 

-
. 

- 
- 

- 

‘N’  
~~~ ~ ~~ :~- - 

- : - - . / - 

- 

- 
- •.: 

- 
- 

- . 
- 

-
-

- 

- -
- 

-
- 

~~
.

1 
III  -~ , 1 

-. 
‘I 70

I 

_

~~ / 
/ \ ~~ 100I I

, 
- 

I 
- - -, 

- ‘~ - - 
I’ / 

~~~~ 

- 

— - . I -;

1 _ \—  I

5- — ~ ?~~fl

1 - -5— 
I .5--S

I 
. T .\~~\ \~~

>‘ 1’1~
L ,

\
2~~~~~~~\/ 

/ 
-5 

~ 
_

\ 

\ ~~~~~ 
~~~\ 

\

\ 
~ 230

I /
/ 

/ 

— 

I t O

i 
‘ :‘ 

- 

. 

~~_S - -5 

- • .\ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

-
, 

“N5 
~~~~ 

- - 

~
j  5 

() (~~~~1 I , - S 

‘
5 \ ~

I unty - 
- ‘

,
-“ -- - / .~~

—
1L-..i,~~ . .~:: ; .   . 5 220.I .~2I4 . - ~.-,., I - 

- ~~~ ~~~~~~ - 
I lID

- 
,~ USN 

- R~ ’A7 UNE ,R ~R NCE~ ~~~~ A ‘.~~~ 
-

- 

-- ./.- ~~~~~~~~~~~~ 
5

;
~~ 

. : ! 
_ -b~i -; l~~~~~ \ ’ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ -

1.111 lVlfI I ,  I) l.SO iSO) _( f l)  •RD
200 191? 180 171? Iffi? 151?



-.
—- VP

I 3Ø~ 20 10’ 3.~f) :11(1 330’
• :111 :140 ~I.~44 I I I

~~~~~~~~~~~~ 
.— 

~~~ 
I~ 
:~~~~~‘~~~~—~~~-~~~- ~~IST___

I ~ t UDrta.m~~vd s~t~~~~ 

~~ 

I I 

/ 
PROJECT P40 R~~~2335 

/i .

\ 
-
. 

-\ \ -:. \ I S 

- / - - - ~ ~~eb 1962 /I -
- 

S 
~ ~~~~~~~~~~~~~ / / - -.

- “I 
- 

- . 
- I - 

- 
~~ MIA5UI~I~M ENT$ Ml~~~ ~~5

_ 

- - - - - - ‘CQ~ C~~ WITM &M ~* 
- 

- 
- -

i N / ~ i10
N 

• 
— .~~~~~ ~~° / / / /

/ 
/I N 

N \
\ 

~ \ 
/ / / 

/ 

/

N 

N N 

\\\ 

1 /
1 /  

/ /

-

I. 

~~~~~~~~~ / / 

/ 

-
- - 

~~~

- 

-
~~~~

-
~~.;-. -: 

~
.:-. -- ~~,// ,.,/ . “~~\çT ’ ~~ - 

.
- -I 4t 1

T~~~ ~~-~~~~~
- ~~~ \~~~ 

// , /\~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-

I ‘~~~~~_ _  
I -____ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ _— : “ i ’  -
. ~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~~~~~ 
:- — — 

- 
-

1 I’411 - 
-5
~~~7 -I-- 

- 

/ I 

5- 

= 
~

‘
: 

-

~~~~

1’ -
- - - -

- 
~~~~

5-— \  
—< ,1.~v~iii 

I~~~~~~~~~~~~~~~~~~~~~\\  - 
5
.:

- — 
- 

~~~~~~ -‘ 

~~a 
S. 

~~~~~~~~ ~I ~~ \ ~~~
/
/ 

~~~~~~~~~~~~~~~ 
-

. N

NS

’

.

-. 
- \ - ../~t 

- . >- . -
. ur:r.-

~~. t -~~~ \ - 
.- ‘ N - 

-

i ~~~~ 7~717 
- \

\ 
\

\

\ 
\

\

\

\

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

/

\

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

~J(I

.1 s4 

/ . /~~~~~~~~~~ / ‘ / - ../ ~ I 

~~~~

, - -N -

i 
- I 

~~~~

I ‘ ‘s’ / —. - S S I I IS)L - ,
.
‘ us$-u$ ~ WATE~R S~~UN [ RE~tR~ NCE LAS rç Fn’ \ - 

- 

\ \~
.

i ~~ 
/ - P. 0 $  ~~~ ~~~~~~~~~ ~~~~~~~~~tHu)5 I I MI I ‘~ l4 NND UINt

! Ill ’ 21M1 * 140 ’ 1 —0 i I ~~~~

-~



- -.. - 

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

..
~~~~ 

_ _ _

I ‘

~~ 

‘‘ -‘

~ ~ ~I 
- S

I ~~~~~~~ - - -

D.partxnent of the N avy , Office of Naval R~ aearc h US RL N~ 2723 1
UNDERWATER SOUND REFERENCE LABORATORY Pro No. RP-2335p. 0. ~~~ 8337, Or lando, Flori d~i Date ; Feb 1962

TRANSMITTING CURRENT RESPONSE
• Sangamo AN/ SQS-23 Transducer Element
I SerIal *44-2

Pressure at one meter per ampere

I 
Wa ter temp ; 15 - C

I P I 5~~~ t . 4  W L MI s’~~~I MAL I IN AC-
( . I 44 ’ A N~~ L W I T H  AM I  R I L A N
‘,I ANI)ARL I 1 ~ 4 4 1 4 - 1 9 5 7

I -5 -  -5—- 5 - ’
~~~

’5- 1

I _ 
_ _

_ 
_ _  _

I -
~~-

I 
t —

~~

__ _

I - : : : : .  - : : :.: 1 : : . . - : .

~
‘ 1  

_ _ _ _  ___

_ _ _ _ _  — _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  ~~~~— - -~~- —- —

a I 

+

- 
_ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _  

_______j
2.0 3.0 4.0 5.0 6.0 7.0 8,.,J~L OaL 3p b5 . 99440 1

[II 
Frequency in kilocyclee per second

CONFIDENTIAL ~~ • -- •~~



PS-- - 

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

- 

-- ‘ • ‘ 5. - S - - 

-

I 
S -

i -

D-.p.ar true z.it of t h e  N V V  I 
~~~~~~ s s t  N-tv - i l ~~~~~~~ t Sli I ~s . 27232

c _ _ _ _ _ _ _  ___  _ _ _ _ _ _ _ _ _  

No
_________ D~t~ Feb 1962

TRANSMITTING VOLTAGE RESPONSE
I Sangamo AN/SQS-23 Transducer Element
• Serial A44-2

Pressure at one meter per volt at end of 29-ft cable

I 
W ,tt.~i tt,:np 15 C

I MP Ar, . MkNIS. ‘I~J)L S N  A

~ ~.S i N  S.*4~~N:4 41.5 5 * 5 ?

I - 

I — —--- S--i
I . 4 . - -
4 -

I ‘ - .  I 
I - . - S

— 5- - — - I ’  

I 

- _ _  - -... ‘ . 1

I 
-

1 /
j

14

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
T: i

~~~~~~
1 :

‘ — :

~~~~~~~~~~ ‘L:~~ ~~~~

_ _ _  - 5 -  _ _ _  L ~~~ 
*

2. 0 3.0 4. 0 5 , 0  6.0 7.0 ,~~~, ,~~~,.

I ~ Frequency In kilocyclee per second

— 
CONFIDENTIAL



- -  ‘~~~-w~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~
- . . .  —*- — -  -~~~ -~~~~~~~ 

— ---,-- -‘ ~~~~~~~~~~~~~~~~ — 
~~~~~~~~~~~~~~~~~~~ ~~~

-‘ ‘
I

- 
S V0 10 :1111 .t3O~

- -  ~~~!~~~~
I
_ . _ ,_ . .,

l
~~~I! _ ~~~~~~~~~~~~~~~~~~~~ :14)

i ~ L 
CONFIDE

\
NTIAL ~ 

S 

I / ~~~~~~~~~ 

N
i~~~~

j
~~’7 

I

4 ’ .~ 19 ‘r~ VlSI fi4t~J. 
S - - ) 

I p1~ Ø ECT 4io Itt’ 233~ 
III

S \ I / ./ 
~ ~~~~~~~ 

/ -

• 

- ‘
. - 

. 

- 
- - \ 0 / 

- A AYE/l’eb 1462 / -
I 

- 

S - 

- 
- - I - S - - S 

- / . . Mt
~~

u cet
~k~

&
~

aN.. / S ‘ - , S - S 
/ . A~~~ MC1. W 14 )/Iet J C414 -

-
~ 

- 
- 

N. S ( 
-~~.rA7’AsD 1

J
4 I. ~ %~J%7 S

I ~~~ 

- 

S -\ 
. 

- 

~~~~
-
- :

‘ 

/
1

N \ ~~~~ / / / 
/ / ~~

‘

~~~~~~~ 

.
. ~~~~~~~ \ - 

I ~~~~~~ ~~~~~~~~~~ /5 .

/ 

N 

/ 7
’ 
I~ ~~~ ~~~~~~~~~~~~~~~\

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

I ~~~~~~ - ~~~~~~ ‘~ -—~-~~~‘ S — -
~~~

~~~~~~~~~ ~ 2 ’/ ~ ~~~~~~~~~~~~~~~~ 
- I

1 ~~~~~~~~~

--

~~~~~~~

- -- ‘
~~ - ;

~~ / \, ~~~~~~~~~~ 

—

~~~~~~~~~
- S 

- - -

~ 
/‘ 

/ / 1/ f ] ?  \\ /

I ,,
~~ 

- - 
‘

-~~~~~~~~~~~ \
. ~~D~RE~~~~~1ft ~O \ - 

~~~~ ~
- 

~~~~~~~~~~ ~~~~~~
~~. I) 

~ 
- -. 

Is~~ / ~~ 

~ ~ u~ mc~ £$f~QS 23\Tr N 
. 

— 
* 1 W

- 
- ~ .. - . ( . en~ nt $e1aL 44 2 - 

S “N / ‘~ —. / I

J ~ I 

~\ 
/~~ 

~

‘ 

N 

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

~?

:: 
//>
N /

/ 
/ / l

i 

I 

- 

I
I~ 

\ 
‘ 4

T~~ 
‘/ ~~~

I 4~~ . 
/ 

- 
- — r -.-- . : I \ :..‘O° II -4

2~
L4) ~ 

- I -— 

~- - / - - ‘— - — ‘ I tO’
L~ -Y’ - .‘/‘ - U ~ MU I ~

’PERWAT R .SâLJN .R ~1~ER NC~~ l A  A1~Qf~~ \ \  S~ j
/ - P~ 0. *$)( à~~~~~~~~ -SS- - 

S 

-. --
~~~~RLA~~~~~~E~ . ~~~~~~~~~ 

‘
~ 

- . 
S

Ls~~...~~~?~-5-_ .. ~~~~~~~~~~~~~~~~~~~ - - ~~~~~~~~~~~~~~ 
~~~~

. - ~ ~~~~~~ ~~~~1f 8 0 I I? 1.’.1)’ 1!HI ’ P “ VT
210’ ~uo I t 74.4’ Lou . 150’ 

-- - ‘ . 
-- - - -  

— ~-. L_& - 
- -~ -~~



1~~ 
w--

U~ p art rne nt  ~ t h ~ Na~ v 4 t h -  i ~~t N av a l  h4- ~t 5 ixL  h I IJSHL N/I 27234
UN IER WA TFH SOUND h EFE RE N ~~E LAI~OHATORY NoI P 0 lox 8 ~37 , O~~t L1 L F l o i t d - i  - 

RP—2335
• - -~~~ - - - . .~~~~ - - - - - Feb 1962

TRANSMITTIN G CURRENT RESPONSE

I Sangamo AN/ SQS-23 Transducer Element -
Serial T44- l -

Pressure at one meter per ampere

I 
W I~~

f S r  t I I~~~) 15 C

I I/ 154 .~~~NT ’ , M A D I  I~~ A C -
S I IS I - I *% UI A M IP I C AN

I ~~~~~~~~~~~~ 1 .~4 414 ‘ 9 57

5- 
_ 

- -_

I -

~~~~~~~~~~~~ I

L

~~120 _  -

1 0 110 - -  1/ _ _

7. : : : : :J : . .  : : : ~~~.~~
-
~/ .  ::~ -

I

2.0 3.0 4.0 5.0 6.0 7.0 8..9 ~~~6 59~Q0~Frequency in kilocycles per second

CUNFIDENTIA~ 
~ “ ~~~ .5 

5 

S I



— 

~~~~~

S

_ -:-5
~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-

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

__ 
_ _

~~~~~~~~~~~~~~~ 
_ - ‘

Department of the Navy, Office of Naval Re8earch USRL No 27235
UNDERWATER SOUND REFERENCE LABORATORY Proj. No- pp-2335
P. 0, Box 8337, Orlando, Florida Date: Feb 1962

TRANSMITTING VOLTAGE RESPONSE

I Sangamo AN/SQS-23 Transducer Element
Serial T44-1

Pressure at one meter per volt at end of 29-ft cable

I
Water temp: 15 C

I MEASUREMENTS MADE IN AC-
CORDANCE W ITH A M E R I C A N
STA NDARD 1 24 24 - 1 9 5 7

I ~F. . : : . .~ :.:: : : : : :f i ’ i : :~::/

I 
— _ _  _ _ _ _  

T 
_ _

1 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

_ _  _ _  

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

i~~~ _ _ _

I I
/I ,  -

i ~~ 20 _~~ i_ 5--.— —----— — — -~ -. -. - - - - -S —5—

I S 5 ~’ S . .  

• _ /  - - S .

1 I 

.— 

I —

I ~~~~
- -r-T -

~
--i- :~~~~r _ _ _ _ _ _ _ _  

, ‘T t~~T’: :L~ ~~~~ ::~~~i±t ~~
’

2.0 3.0 4.0 5.0 6.0 7.0
Frequency In kilocycles per 

~~~~~~~~~ 
- 

~~~~~ 

-
- 

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



— 
— 

~~~~~~~ T~~~~~~
- :  

- “
~~~

:ua~ 20’ ~I..O’ :140’ 330’
:i to :~~o 0 ~p 

~~~

4/P  i~I~ 
Ty5-

~~y r~i ~~ 

-i - —  

S:L~~~~~~~~~ 
Nó;~~~~~

7Z34 

. -y~�’-
i~~ ~du~~afkd un~~ f l h~~~~ 

- 

-
. 

— 
S ~~~~ ‘ / - 

/~~o £~T~~o. ~ -233~’ - 
-

‘
A(~ \ S

S . . I I l S
I

, S , S .~~~~~~~~~~~~~~S / ~~~~~~~~S/

I - - 
- 

- :- . 
-

- - 
- 

- 

S 
___  

/ 

- 
- 4AT E F’eb 1962 -

.

- 
N. - - 

- - 
- 

-- 
S 

- / ~iM.u
’ 

~~‘s~**~~ - 

- 
-

- \ - I 
- 

/ 
S CO*O ‘Jfl-M - *14 e.ys~

I 
- - 

. 
\ 

I - ‘ -~ TAN PsPD X *4 &4 ’J
\ - S 

- 
- ‘ ~~~~~~ 

-~~~ - - - ~~ — / ‘ - -
“ -

S - 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

5
- 

/ 
- / 

~~

\ \ — / — 
/ 

310

- - _

S 

~~
\ _ \

~~~~~~~~
--

~~ ~~~~~~~~~
-- - -~ :‘ / 

- ‘

~~ 

‘-S. 
I

N 
/ 

~-I S 

- - 
I 5 _ 

-~~ 
I 

- 
- ., - ./  ,_ _ .. .

/ 
- o /

//  

/ 

/ 

4),)

I ‘
~~~~~ 

N

< 
/ 

-

~ 

2 44 ’ 

/ 

/ 
~~~~~ // - 

— 

- 

-

/ 

\ 
- 

-

‘10 

— 
- - - 

- 

‘~~~~~- 

:_ — -- -
~~ 

- 
~
------ —~~~~~~~~~~ 

-
-

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

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

-

S
-

.

.

~~~

.

~~~

.

.

: -
- - .

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

S

7 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

I ill 
-
~~~~ 

-

~ 

“—

~~‘ 
- -

.~~S I ) ‘
- - - 

- 
~
‘

- 
S - 

- - 
/ N. N — . t -  * 1W

- 
- - - / Sc -

, 
>~ 

- 
S
--S 

S 
-

• 
- 

~: ~~~~~~ - - 

- 
- 

-

. 

~~~ 
p J~ ~s a S~ 

-
~ - 

- 

5-

,-.., 
- 

- . 
/ 

- 

‘ - f :- . •./ 
- - 

I 

- - - ~ .\~ N’ -4 ) 4 4  - - / - S - - - 7s S 
\ ,/ -S 120

/ -
‘ - - -/ ‘. _ 5 - . I ! 5  , \~~ ..- . - 

-

- 
- - •

‘ ‘
,

. 
/

/ S

.
5 :’/~~~~~~~

S 

~~~~
\. - 

-
~~~~~~~ S ~~~~~~~~ 

- - S

S 
- 

/ 
- -. 

S - / 
/ 

S/ .~,~ 4 - S  - - 
- 1~1 / : - 

- -~~ 
- . 

- ~~~ J - 
- 

—- 

S 
- 

- -
S / - / - / - - 

~~
- - I ~~~~~~~~~~~~~ 

—
~~ . -

~~~ 
5 5
’ -R 1.0 • ‘ I I S - S ,J0

~ 2:1.) . 5
/ 

- 
- 

- - ! I .- 
S - 

- I30~

~ I ~~~~~~ 
/
/ 

/ 
/ 

-5 

- 

I \ 7 \

I N” 
/ • , S 

- 
S I . / 4 1  

-k
~~~~

S- 
-
. -

• I / - - 

- 
- - - 

-

- 
1 , ,

~~~. .  _ _.. . S 

- 

-

/ N 1 O K C

I 
/ 

N 
/ 

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

- 
, ,  - -\ I • \  \ 

- óON~1DENTIAL 
* 10’-- 

- /
/ USN 

- 

- 
ER~~IM~~~~A SôUt~14I RE~’ERkNCE ~~~~~~~~~~~~ \ - 

S

i Li ~-1 / ~~~~ ~~~~~~~~~ ~
. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~

IbO l~ VI ISO I!H~ “VI Vø/~~~
D ii.

200’ *9W Is ))’ i;.r i* ;o ii~u
. 

I -~



-
- L

T~
1

o IpartIsent of th e Navy, Off ice  of Naval Research USRL No. 20113
IJSN UNDE RWA TE R SOUND REFERENCE lABORATORY
P. 0. Box 8337 k Orlando~ Flo r ida 15 May 1958

~~)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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