o

AD=AO071 184 ALTEC SERVICE CORP NEW YORK

F/6 1771
COMMENTS ON ALTEC SERVICE CORPORATION LOW FREQUENCY TRANSDUCER ==ETC(U)
1957 R S WOOLLETT NOBSR=57261
UNCLASSIFIED USL=TM=1150-21~55

| | o0 END

Al TR . DATE

ACYT ¥ FILMED
e 8 79

NL







Fort Trumbull, New lordon, Commecticut -+% riwm|

LR . MOST ProJect -\ .« e+ s :
- o COPY X2 _ OF w25 COPIES %
: g

/ , »
, IF @ VF J USL Problem 3
: Bo. Dipls ° i
\w U. S. Navy Underwaster Sound Laborateory .. [zom] o /

/

& | _CQMENTS ON_ALTEC SERVICE CORPORATION'S_LGK_HREOUSICY 7TRATSDUCHE
. DEVELORENT PROJI T, (FODRE=5T262) — =&

e

—————————————

; =
by /
@Jl Ralph 5.[1collett ' @/_Z / 6j7

O 333y
AAOTY

5 B USL Tecinicel Memorandwm Ho. 1350-21~55

] [ if8 — I B — ;
@ 9 | N €L =730 ] (9] 72cthrical memo.

; ——= 1 on terim DaveY @ Sl

containe transducer performance estimates hich ppear $o the writer %o be in
error. The discrepancies noted for the case of the 1000 c.p.s. undt operating
alone are relotively minor. In the case o~ the 1000 C.pP.8e MLt operating in
the complete array, however, the discrepencies are seriovs and indicste thap
the overall performance is much poorer then the contractor predicta. :
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PREDICTED OPERATION CF SI'CLI M'IT OPERATIIN AIONE

The moving coil, which acts as the primary radiator, is steted o have a
radiating area of 10.8 em? and an effective mass of 120 grams. The contractor
estimates the! if the mechanical transform= is operating properly the radia-
tion impedance on the moving coil is 24,00 - J 12,000 dymo-sec/an, whereae if
the mechanical traneformer is ineffective the radiation impedance ig 2,50 +
J 28,350 dyne-sec/em. In the first case the radiation mass is 1.9 pme and in :
the second case 4.5 gms. These values all appesr reasonable. It is seen that
the mechanical iransforuer does not change the radiation resistance appreciably
but does reduce the radiation mass. Howover, the reduction in total mass
achieved in this woy is practically negligible (2.1%).
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The mechsnical Q for the transducer with no internal losses, in wster, mey
be computed from the data above to be 320. When losses are accounted for, the
contractor states the mechanical Q in wa'e» will be about 30. This indicates
that the mechenoacoustical efficiency for the wnit operating aleone is quite
poor (about Uif). The formula for electrcacoustical efficlency at resonence
given in paregraph ¢ of the report 1s correct, on the basie of the conveniional
equivalent circuit, and the values of resistarces given seem reasonsble. How-
ever, in maldng the computation, we get a value of 8.82% for ths efficiency
rether than the contractor's 12.1%. The c:lculations __gg.ncuased above are
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DODGE POND MEASURIIE'TS OF SINGLE UNIT

Measuremente on the 1000 ¢.,p.s. unit at Dodge Pond were handicapped ty
the fact that the trensducer was losing silicone fluid through legkage. In
spite of these difficulties the results obtained agree reasonably well with

predicted perfarmance, as the contractor notes in his Interim Deve
Report of 18 Pebtruary 1955. The mechanicel @ in water was sbout 21, and was
substantially the seme with the trensducer in air. The aefficiency at reson~ -
ance vas measured to be 7%.
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PREDICTED PERFORMANCE T'! ) CQIPLETE ARRAY

The writer is unable to follow in detall the contrector's ealculastions
of his 16 July 195k report, since some of the mmerical val-
ues employed require explanation. Same “riependent caloulations have there-
the contrs. wr's data and following hie etated
equivalent circuit parameters were used that the
contraotor used for his calculations of the unit operating alone, except, of
course, for the electricel resistance repreosenting radiation.

When the unit is cpersting as part of the large array , the contractor
estimates that ite specific radiation impedance at 1000 ¢.p.e. wlll be
(1.0 + 3 -23)ec , which seems reasonsble. The radiation on the |
:3) = (6.30 + § 1.45)107 dyne~sec/cm, |
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large radiating mrea will be achieved for radlating the desired power with-
out cavitation. However, the pcwer must originally be radiated into the
liquid of the tranafcrmer by the small-area moving coil, and the dynamic
pressure is assumed %o be everywhere equal in this liquid and also

imately equal to the pressure in the water on the other side of the dia-
phragm. Since cavitation occurs when a critical pressure is exceeded, it
is difficult to gee what the basis is for believing the presence of the
diaphragn will asppreclably change the cavitation threshold in either the
transducer liquid or the water. Of cowrse, well-known teclmiques are avail-
able for inhibiting cavitation in the enclosed liquid, such as using & lig-
uld less prone to cavitate than ses water or by maintaining the liquid at a
greater sgtatic pressure than the soa water. Such techmiques zomatimes per-
mit an increasse in the cavitstion power for high frequency transducers,
since the pressure at the outer radiating face may be appreciably less than
the pressure at the primary transducer face cue to divergence of the sound
beam 1f the separation of the two faces is a nmumber of wavelengths. This
principle does not gpply to the present transducer, however, and 1t is the
writer's opinion that its cavitation power would be about the same if the
disphragn were removed and the moving coil radiated directly into the sea
water.
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APPENDIX

SINGLE UNIT OPERATING ALONE
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