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Naval Research Laboratory HD/hs

1 UNDERWATER SOUND REFERENCE DiViSION K03 -30. 101/4024
P .O Box 8337 . Orlando , Florida 32806 20 Ju Ly 1971

I CALIBRATION REPORT No. 3268

i Subi : F53 transducer serial X2; design , construction , end calibration of

Re!: (a) Work Request 419/WR-1-0017 of 20 Nov 1970

-~~ T End : (1) DrawIngs USRD 66856 throu gh 66860 and 62785

1 • The subj ect transducer was designed and constructed at the USRD , utilizing
ceramic piezoel.ctric cylind.rs• ished by the Naval Ammunition Depot , Crane ,
Indiana • Funds for the calibrati service were provided by reference (a).

2 • transducer Is a lin, of 20 modIfied barium titan a te end-capped ceramic
cylinders 3.81 cm Long x 3.81-cm o.d. , having the well thickness 0.32 cm.
Spacing between ends of the ceram ic cylinders is 1 • 5 cm. The line of cylinders
in the experimental model Is enclosed In Tygon B 44-3 tubing (polyvinyl chloride) ,
which l~ filled with air-free castor oil.)

L . ~~. Free—field voltage sensitivity and directlvlty In the XZ (vertical) plane were
meesured•at the Leesburg Facility. The measurement conditions and th. result s
are shownJ~~ enclosure (1). Sensitivity In the frequency range I to 20 kH~ was

I measured In\he Anechoic Tank Facility at the water temperatures 3 and 30°C
and at hydros~~tIc pressure to 6.89 MPa (gage) , equivalent to 1000 psig cc 689 m

~ I 
depth in sea water. There was negligible change with tempera ture or pressure.

4, Orientation was accord ing to the method described for a line on drawing USRI)
T 62785. The type number molded in the Tygon tubin g was in the direction of the

+X axis; the cable was in th. direction of the +Z axis .

I
HAROLD DENNIS N

T _ _ _ _I Copy to: lii.
NAD Crane (Code 7022C . C.P. Kutruman.s) (1)

I USRD (Code 8flO) (i) 
___.*._.

(Code 8280) (1) 
____

NRL Wash (Code 2620) (l) - ____

I . (Code 1265) (1)
(Code 8210)(l)(30 J ul 1971)

NAVSHIPSYBCOM (Code 901 • GLenn Moore , 
- 

- ___________

I M.M. Giw.r)(3)(18 Feb 1972)

- _ _ _ _

_ _- --~~~ . .~



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

— 
-

—

Navaii Research Laboratory 
- ~~~id No 6685$UNb~RWATER SOUND REFERENCE DIVISION 4024 

-

I p 0. Bcx 8337. Orla ndo, Flor ida 32806
Jun 1971

FREE-’FIELD VOLTAGE SENSITiVITY -

F53 Transducer Seria l X2I Open-circuit voltage at end of 36-rn cable Depth: 14,7 m
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COORDINAT E SYSTEM FOR TRANSDUCER ORIENTATION

The coordinate system shown in the sketch below is assigned to the trans-
- L ducer and moves with it , regardless of its physical position. The angle

e is a depression angle measured from the +Z axis; the angle • is azimuthangle in sonar operation.

Reepon ae and Benaitivity measurements are made with sound propagated par-
allel to the positive X axis unless otherwise specified . Transducers are
oriented as follows:

Active Acoustic
—- Surface Orientation

Cylinder The cylindrical axis is the Z axis. A reference mark
for another axis is specified.

Plane The p~ane (or piston) face is in the YZ plane , with
the X axis normal to the face at the geometric center.
The top of the transducer is in the +Z direction .

Sphere Specify points on the surface for any two of the three
axes.

Other Provide a sketch of nonconforming configurations and
offset acoustic centers.

Directivity Patterns: Unless otherwise specified , the following apply ;

Specified Axis of Position of axes on polar plots

- 
Plane Rotation +X axis +Y axis +Z axis

xy z ~~~0 - 90° ~~ upward
XZ Y 0° downward - 900 cw

YZ X upward 0° 90° ow

0 origin ~s at actual

÷Y


