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E l CALIBRATION REPORT No, 1732 RAOUNCED o |

Subj: Bell Telephone Laboratories pregsure-gradient hydrophones '?&Tkﬁ\& v

. type DTH serials 4 and 5; calibration of
\ )

Ref: (a) BUSHIPS spdltr 8670/14 ser 889D-44 of 18 Jan 1961 | PE@nnawimiaun aa
(b) USRL Cal Report No. 1686 of 21 Dec 1960 (RP-2176) |- Riiyilj seiglf
(c) USRL Cal Report No., 1709 of 15 Mar 1961 (RP-2189) R

Encl: (1) Drawings USRL 24950 through 24962 and 20113
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ﬁ' A 1. Calibration of subject hydrophones was requested by reference (a) in con-

‘ nection with coniract NOas-59-6134C, These measurements are a continuation
of those reported in references (b) and (¢), Mr, John Meyer of Bell Telephone
Laboratories was pregent to observe and assist with the measurements.

: 2. The hydrophones had no designated type so the same designation was used
E as before, The two hydrophones appeared to be similar; serial 4 has previously
‘ been reported on in reference (c¢).

3. One set of metal end tubes was used to extend the effective length of the 3
hydrophones, Each end tube had a short cylindrical section 5-1/2 inches inside
diameter to slide over the end of the hydrophone, and a larger cylindrical
section 4 inches inside diameter extending outward 6-1/4 inches from the dia-
phragm. Moast of the time was spent in experimenting with different methods of

‘ removing trapped air bubbles from within the end tubes. As none of the methods
was completely successful, only one set of data employing the end tubes was
computed; the results are shown in drawing USRL 249850, enclosure (1), Free-
field sensitivities of the two hydrophones without the end tubes are shown in '
drawings USRL 24951 and 249852, ?

X merd i

4, Orientations were in accordance with the method described on drawing

USRL 20113, enclosure (1), for a piston-type hydrophone. The cylindrical axis

coincided with the X axis, and the cable extended from the hydrophone in the ~Y
1 diraction,

5. All measurements reported here were made in accordance with American
Standard Procedures for Calibration of Electrbacoustic Transducers Particu-
larly Those for Use in Water Z24.24-1957, / ;
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" COORDINATE SYSTEM FOR TRANSDUCER ORIENTATION f

e Pt shanded coordinate systeon of the  American Stamnd-

o Procedites tor o Caltbhratton o Electioacoustte Trans-
; ducetrs Partleularly Those for Use Lo Watev, 224,24-1957,
N {y uned. The tranaducer ia ixed with reapect to the
s cuordinate system  and has  {ts  acoustic center at the
[ ! otigin, The angle ¥ 1y equivalent to the asimuth angle
N Lt sonar operation,
s l PLACKMENT OF TRANSDUCKR IN COORDINATE SYSTEM
: r‘vunnducor vao Tranaducer Ox{entation in Coordinate Systom 1”"N_n“;ﬂq“ —
! il'«m\t. or Poluts oo surfuce that coiveide with the X and 2 axes shall be
Spherical spoetitiod,
. . —— - it v e e s o e e
: _ 1 Cyitndrteal, The axis of the cykinder or Uine shall colnedde with the 2 axis.
. . ot Line A rofuronce mark {n the X2 plane and {u the dirvection of the poait{ve
. g X axis will bo apecttied, i
- . . v - k]
- ! >
" Ulana, oy The plane v piston Cace shall b fn the Y& plans with the X axis %
) Flaton normal to the tace at fts acoustic center, A reforence mark {n  the X& 1
plann uud {n the dtvucllun of the posltive 4 axis lel bo specitiod, )
g\ . 3: Othev Contigus | Ordontation ahall be shown by sketeh oy demceiption,  This  category N
: , vatfons includes Tine and  platbin types of transducors operated {n an ovien- B
" («tiun ntho\ th«n those apectified above.
. I e e et et e < Bcmarti e 2o mreatre s e b an Ui U U U VU LI ST DU SRR e wie e men e a e e e ———]

ORIENTATIONS FOR RESPONSE AND DIREUGTIVITY MRASUREMENTS

Regponae . The  callbration measurements  are  made  Cor sound prosagated pavalivl to the
posttlve X axte (4 0, 8 = 80), unless otherwise spectiied on the response curye.

Divectdivity, The plane of  the pattern s apecitied, and the tollowing couventiona ave
observed, {1 another ovientation (s not specitiod o the pattern.

e % T

XY Plane:  The posftive X axis (¢« 0, 9 - 90) cuolneddes with the gero-depren dlrection on
the pattern and the posltive ¥ axie (¢ » %0, 8 90) {a at 20 degrecs modsursd
v @ clockwise divection,  Rotat{on is around the & axtd; the posftive 2 axly
fa divected upwatrd trom the plane of the papev,

e

oo Flane: The poattive X axds volncides with the sevo-dogree divoctlon and the poattive
2 oaxis (8 - 0) {n at 90 degrecs measurod {n o clockwise ddvectton,  Rotation is

around the ¥ axis; the negative Y axis {s divected upwaxrd trom tho plane of the
)\l\l\l‘ ta

o 1 s e

YAOPame . Mhe positive ¥ akts cotneldes with the aero-degroe ddroction and the  posttive
A axiy {8 at 90 dugrevs measured (uoa clockwise divection,  Rotation {s around
the X axtsg the posttive X axlas {8 dirvectod upwatrd from the plane of the papev,
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