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Dspsrtmsnt of the Navy, ~~f1C. of Naval Research MC/a.1

I Urn! UIWIRWAT** IOUND R*P*R*~!CR LA$O~ATORY EP-22$0I P. 0. Ben $337, ~~1sado~ Florida 7 Dec 1961

I
CALIBRATION RIPORT No. 1603

I SshJ: AN/9~~-4 transducer Mod 3; calibration of D D Crn i?(~ fPflfl nr~rI Rof: (a) U~~L Research Report No. 55, “Transducer Caubratlos4 Va from r-fleld I~ ta,”b y W. J. Trott I~ ~
• And : (1) Drawings U8RL 26213 throngh 26325 and 20113 UI L5L!~)L~U U
• (2) Table l F

• 1. ThIs c~Ii~ ’aUoe was accomp1~.hd as a furth.r extension of th. near-fi.ld
measurement t.cholque reported in reference (a).

2. Referen c. (a) provides the theory and equations as well an the method for
obtaining transducer caIIb atIoss from near-field data. In this report the
AN/8Q8-4 transducer was treated as a line transducer when used as an omni-
search transducer, but when used with the scanning switch for measuring

• rotating dfrectivity receiving (RDR) the AN/SQS-4 transducer was treated as
a piston.

1 
~~, Nenr -fl.ld measurem ents were mad. using the type LC32 tra nsducer and
the UIRL type 731 Un. tra nsducer . The type LC32 transducer was used as a
probe t~~t was moved parallel to the Z axis of the AN/e~~-4 transducer to
produc. the data for computing far- field omnl-search patterns and the trans-
mittlag current response (omit). The data show thet a cylindrical waveI exists beyond a dIstance 012 d1~meters from th. center 01 the AN/9Q8 4

* transducer; this restriction I. due to the large dIameter of the AN/e~~-jtransducer. Theory predicted the distance a, such thot 3< ha < 21(L/A)’
for a very thin line. In the cue of the AN/BQB-4, a> ‘Wa il~ i a  Inches.
~~ta show tint If the line Ma the radius r0>k , then 4r0 <a <L A. The type

• 731 line transducer consists of 10 IndivIdual elements approzimaMy 2 inches
in di.inster and 2 inch.. lose. The over-all length 01 the transducer Is
3$ iach.s. This transducer was used to measure the RER data in both vertical

• and hortasuital sweeps (along the Z and Y axis). Drawing UW.. 26313 of suiclo-
I I sur e (1) Is the XZ-plaa. directivity pattern (near and far ft.IØ of the type 731

line transducer. The I~~vi~~ 1 element sensitivities are shown on Drawing
• U~~L 36314 01 iacbiu re (1). DrawIng USRL 26215 shows the KY-plan.

~ 1 dIreetiwity pattern of the 731 line transducer and Indicates that the 731 does
act act as a thin-line transducer and probably accounts for the variation in the

• computed patterns and ~~ tUviUSs; that Is, the two active faces of each line
I element (3 Inches In diemeter end 2 Inches apart) do not measure at a point,

but measure sese avera ge vaLue 01 ampiltuds and pinse. The 270-degree ~ cs

i of the èlensents was used as the 0-degree face of the line.
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I UW~ CalI~~afton Report No. 1603 7 ~~c 1901
• 4. Nesr -f~~d measurem ents w re  made to obtain data for computi ng theI followlng transmitting current response (omit), omni-directivity patternsIn the U plane, free-field voltage sensitivity (RDI), and db’ectlvltypatterns (RD*) In the KY and XZ planes. The free-field voltage sensltlv-I Ills. (RDk) were computed for distance s 65, 50, 3$, 75, 50, 44, aM$1 Inches. The free-field voltage sensitIv Ities are shown In Table 1, m o b-

t, I sur e (2). The dlr.ctlvtty patterns ax. shown on Drawing s USRL 26216I I through 3622$, enclosure (1). The transmitting current responses (osal)• were computed for 9 different distances and corrected to one meter. These
I data are shown In Table 1. The directivity patterns moth near-field and1 far-fisl~ br two distances are shown on Drawings USRL 21223 and 21224,enclosure (1). DrawIng U L  26225 shows values of free-field voltage sen.i-I tlviftes of the AN/eQS-4 (from near -field data) for the distance range 37 to• 200 inches; this drawi ng shows the effective range In which near-fluidmeasuremen ts may be made on the AN/IQ$-4 transducer using the cylindrical

• wave. Th. $. A. CAF-4 cotnputer la llmfted tO computlng *eo (legl..es of• pattern; however, this limit is believed to be adequate for most measur ements.

r 5. ~~ientattons wer e according to the method described In Drawi ng UØRL2011$, enclosure (1), for a cylindrical transducer with the center of thecylinder as the nero reference In the XZ plane.
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INTEGRATED LEVEL IN NEAR FIELD AS A

I 
FUNCTION OF DIBTANCE RE 60 INCHES

Cylindrical wave normal distance loss
I (effective near-field region)
I Water temp:
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-S C000DINAT! SYS1~~I FOR TRANSDI~ IR ORUNTATICS Z

1 The left-banded coordinate system of the Aesrican stand-
I ard Procedures for Calibration of Elsctros.coustj c Trans-

ducers Particularly Those for Use in Water , 124.24-1937, Y
i is used. The tr ansducer is fixed with respe ct to the
I coordinate system and has its acoustic center at th. I .-~

‘

orig in. The angle ~ i. equivalent to the asiaxith angle I
in sonar operation.

.1
PLA~EM1t1T OF T!ANSDUCER Ill COCIDINAT! SYSINK

~ I 
Transducer Type Transducer Orientat ion in Coordin ate Sys tea

Point , or Points on surface that coincide with the I and Z axes shall be
Spherical specified.

Cylindrical , The axis of the cylinder or line shall coincide with the I axis.
or Line A reference mark in the XZ plans and in the direction of the positive

IT I axis will be specified.

Plane , or The plane ox- piston face shall be in the TZ plane with the I axis
Piston normal to the face at its acoustic center. A reference mark in the U

I ______________ pleas and in the direction of th. positive Z axis will be specified.

~~~ Other Configu- Orientation shall be shown by sketch or description. This category
rati ons include s line and piston types of transducers operated in an orien-1 ______________ tat ion other than those specified above

I ~~~~~~~~~~~~ FOR USPOIWE AND DIUCTIVITY MKASUR~~ 1ITS

Response. The calibration asuremante are made for sound propagated parall el to the
positive I axis (~ — 0, 0 — 90) , unless otherwise specified on the response curve.

Dirsctjvity. The plane of the pattern is specified, and the following conventions are
observed, if another orientation is not specified on the pattern:

IT Plais : The positive I axis (~ — 0, 0 • 90) coincides with the sero-degree direction on
the pattern and the positive Y axis (d — 90 , S a 90) is at 90 degrees ssnrsd
in a clockwise direction, Rotatio n 1.. around the I axis; the positive I axis
is directed upward fro. the pleas of the paper. 

-

ZZ Plans : The positive I axis oinc ides with the sero-degree direction and the positive
• I axis ( 0 —  0) is at 90 degrees neasured in a clockwise direction . Rotation ii1 around the Y axis ; the negat ive T axis ii directed upward fr an the plane of the

paper.

TI Pleas: The positive Y axis coincides with the sero-degree direction and the positive
I axis is at 9~) degree s asured in a clockwise direction. Rotatio n is around
the I axis; the positive I axis i~ directed upward iron the pleas of the paper .
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Prejs .t I.. 1P-22S0 -

S 

Tabla l

C~ IPA&I1OI OP aaa-tain A VAft-7~~W DATA

I ~~~~~~ ‘Free-field voltas.enstUvtt3
Isar field~ (db relv. lt psr jibar)I Transducer distance ~

-— - - -  - - - -  - - --—--- - -- — - - -- -

I - 

(inch..) hsar fisld Tar fisld

F3l 1i.s -92.0 -93.3

~ I A5/$~~.4 (PD&)~ 66 -$7.5 -
~~~~- lorisontal 50 -$9.1
& i Sweep 38 -90.1 .90.6*

II 
73 -90.0
50 -90.0

AI/$~~-4 (INS) 56
- - Vertical i - -90.6

/ $veep 44 -89.6 -

I - -  — -4--- ---- 

p Transmitting cur rent response
(Pressure in db re l pbar per

~~~ere at one aster)

4, 
- 

hear field Ja r field 
- - --

1 AS/$~~-4 (CIUI) 60 73.9
1 64 73.8

66 - 74.2 73 7**
I 

70 73.4
I 74 - 73.3

- 78 73.4

I 
73.6

- 72.7
- 70  7 4 5

- - S  S  I - -  

I *Avsra s of two values : -90.0 end -91.2 ~~
~~~v.rage of thre, values : 73.9 , 73.1, and 74.1 db

I I
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