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\ ABSTRACT
References obtained from a search cf the Underwater Sound
Reference Division's library holdings and the issues of
Physics Abstracts from January 1950 through May 1968 are
listed under the headings General Information, Moving-Coil
Transducers, Impulse-Type Transducers, and Transducer

Materials. Books, reports, and journal articles are
included.\\The list consists of approximately 560 entries.

PROBLEM STATUS

This is an interim report on the problem.

PROBLEM AUTHORIZATION
NRL Problem S02-32

Project SF 11-121-300-8580

Manuscript submitted 7 January 1965.
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PREFACE

This bibliography, compiled originally for the Naval Ship Systems
Command's Mobile Sonar Technology (MOST) Committee on Transducers, is
being published for the benefit of designers of moving-coil and impulse-
type transducers. To permit unrestricted distribution, classified
references and certain notations in other entries have been deleted;
these deletions account for the blank spaces to be found in the listings.

"Moving-coil transducer" rather than "dyramic transducer" is speci-
fied by "USA Standard Acoustical Terminology, S1.1-1960" as the standard
term for a "moving-conductor transducer in which the movable conductor
is in the form of a coil." For that reason, "moving-coil" has been used
in the title of this report and in the headings within the report,
although "dynamic" appears frequently in the literature and in the titles
cited in this bibliography.

The listings are separated into four categories: General Information,
Moving-Coil Transducers, Impulse-Type Transducers, and Transducer Mate-
rials. The General Information and Transducer Materials categories con-
tain references of interest to most desiyners as well as information on
specific types of transducers. Each category is further separated into
books, reports, and journal articles. The book listing is alphabetical
by author's surname; reports and articles are listed chronclogically.

The literature search was restricted to the Underwater Sound Refer-
ence Division's library holdings of reports and books, and to the issues
of Physics Abstracts from January 1950 through May 1968 for other items.
In addition to the specific topics of interest, the following general
categories were investigated: vibrations, acoustics, electric conductipn,
currents, electromagnetism, magnetic effects, elasticity, electric dis-
charges, magnetism, magnetic properties of materials, mechanical proper-
ties of materials, instruments, and measurements. A complete page-by~-page
evaluation of the subject index section of Physics Abstracts for the
period 1963 through May 1968 also was made. Not all items have been
examined; publications were included if the title or abstract appeared
to be appropriate.

Normal acquisition procedures should be followed to obtain a copy of
anything listed here. Copies are not available from the Underwater Sound
Reference Division.

The many hours of tedious searching, culling, and cataloging by,
Mrs. Evelyn Croxton is gratefully acknowledged.
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GENERAL INFORMATION

Books

Albers, V. M., ed. Underwater Acoustice (The Pennsylvania State Univer-
sity, University Park, 1963), distributed by Plenum Press, New York.
Proceedings of the NATO-Sponsored Institute conducted by The
Pennsylvania State University in London, 1961.

Albers, V. M., ed. Underwater Acoustics Handbook II (The Pennsylvania
State University Press, University Park, Pennsylvania, 1965).

Albers, V. M., ed. Underwater Acoustice (Plenum Press, New York, 1967).
Volume II of the Proceedings of the NATO-Sponsored Institute con-
ducted by The Pennsylvania State University in Copenhagen, 1966.

Beranek. L. L. Acoustic Measurements (John Wiley & Sons, Inc., New York,
1949) .

Beranek, L. L. Acoustics (McGraw-Hill Book Company, Inc., New York,
1954) .

Evaritt, W. L. Communication Engineering (McGraw-Hill Book Company, Inc.,
New York, 1937), 2nd ed.

Fischer, F. A. Fundamentale of Electroacoustics (Interscience Publishers,
Inc., New York, 1955). Translated from German by Stanley Ehrlich and
Fritz Pordes.

Hueter, T. F. and R. H. Bolt. Sonics; Techniques for Use of Sound and
Ultrasound in Engineering and Science (John Wiley & Sons, Inc.,
New York, 1955).

Hunt, F. V. Eleetrogcouetics; the Analysis of Transduciion and Its His-
torical Background (Harvard University Press, Cambridge, Mass., 1954).

Kiasler, L. E. and A. R. Frey. Fundamentals of Acoustics (John Wiley &
Sons, Inc., New York, 1962), 2nd ed.

Lindsay, R. B. Mechanical Radiation (McGraw-Hill Book Company, Inc.,
Nour an"lr' 1950) .

etV aamaw

Mason, W. P. Electromechanteal Transducers and Wave Filters (D. Van
Nostrand Cempany, Inc., New York, 1942).

Massa, F. Acoustic Design Charts (The Blakiston Company, Phjiladelphia,
1942).

Meyer, E. and E. G. Neumann. Physikalische und Technische Akustik
(Physical and Engineering Acoustics) (Friedr. Vieweg & Sohn, Braun-
schweig, W. Germany, 1967). In German.

Morse, P. M. Vibration and Sound (McGraw-Hill Book Company, Inc., New
York, 1948), 2nd ed.
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| Office of Scientific Research and Development. National Defense Research
Committee. Summary Technical Report of Division 6 (Washington, D. C.,
1946), vols. 7, 8, 13.

Olson, H. F. Dynamical Analogies (D. Van Nostrand Company, Inc., Prince-
ton, N. J., 1958), 2nd ed.

Olson, H. F. Acoustical Engineering (D. Van Nostrand Company, Inc.,
Princeton, N. J., 1957). Based on the author's Elements of Acousti-
eal Engineering.

Rayleigh, J. W. S. The Theory of Sound (Macmillan and Company, Ltd.,
- London, 1937, 1940), 2nd ed., rev. and enl., 2 v.

Richardson, E. G., ed. Technical Aspects of Sound (Elsevier Publishing
Company, Amsteruam and New York, 1953-), Vol. I.

Shea, T. E. Transmission Networks and Wave Filters (Chapman & Hall Ltd.,
London, 1930).

Shuleikin, V. V. "Akustika Moria," in Fizika Moria (Physics of the Sea)
(Moscow, 1953), Part VII, pp. 639-726. (This section has been trans-
lated as "Acoustics of the Sea" by M. Slessers of the Naval Oceano-
graphic Office. H. O. Transl. 466, 1957, Rev. 1962,)

Slemon, G. R. Magnetoelectric Devices: Transducers, Transformers, and
Machines (John Wiley & Sons, Inc., New York, 1966).

Texrman, F. E. Radio Engineers' Handbook (McGraw-Hill Book Company, Inc.,
New York, 1943), 1lst ed.

U. S. Bureau of Ships. Introduction to Sonar Technology (Superintendent
of Documents, Washington, D. C., 1966), NAVSHIPS 0967-129-3010.

Reports
W. O. Pennell and others, "Report on directivity patterns of sound

sources," Harvard University, Underwater Sound Laboratory, NDRC
Report No. C4, 29 Apr 1942,

F. H. Graham and E. Dietze, "Motional impedance analysis of underwater
sound devices," Columbia University, Division of War Research,
C4-sr20-591, 5 Dec 1942,

(Classified reference deleted)

R. B. Bowersox and J. Carlson, "Digital-computer calculation of trans-
, ducer frequency response from its response to a step function,"
California Institute of Technology, Jet Propulsion Laboratory,
Pasadena, Progress Report No. 20-331, 26 Jul 1957.

H. E. Sawyer, "Spring system for a plane circular piston of a sound pro-
jector," Woods Hole Oceanographic Institution, Woods Hole, Mass.,
Ref. No. 58-17, Mar 1958. Describes an impact-energized sound source.




(Classif+ed reference deleted)

C. H. Sherman, "Mutual radiation impedance between pistons on spheres
and cylinders," Navy Underwater Sound Laboratory, NUSL Res. Report
No., 405, 24 Nov 1958,

G. B. Thurston and R. Stern, "A bibliography on accustic sources and
their related fields," University of Michigan, Willow Run Labora-
tories, Ann Arbor, 2784-2-S, Feb 1959,

C. H. Sherman and D. F. Kass, "Radiation impedances., radiation patterns,
and efficiency for a large array on a sphere," Navy Underwater Sound
Laboratory, NUSL Res. Report No. 429, 17 Jul 1959.

C. N. Pryor, Jr., "Frequency compensation of electromechanical trans-
ducers by feedback techniques," Naval Ordnance Laboratory, NAVORD
Report 6710, 14 Aug 1959.

R. J. Urick, "Radiation impedance study, status report for," Chesapeake
Instrument Corporation, Shadyside, Maryland, CIC Report No. 122,
12 sep 1960. .

H. A. J. Rynja, "The electrical properties of underwater sound trans-
ducers," National Defense Council, Physics Laboratory, The Nethex-
lands, Report No. Ph. L., 1960-27, Sep 1960.

L. R. Padberg, Jr., "Novel sound so rces," Navy Electronics Laboratory,
NEL Report 990, 17 Oct 1960.

S. Hanish, "The mechanical self resistance and the mechanical mutual
resistance of an unbaffled rigid disk (ka < 1) radiating sound from
a single face into an acoustic medium," Naval Research Lawvoratory,
NRL Report 5538, 24 Oct 1960.

(Classified reference deleted)

J. Pearlstein, "Transducers: list of current state-of-the-art projects,”
Diamond Ordnance Fuze Laboratories, Washington, TR 968, 10 Aug 1961l.

H. Medwin, "Acoustics in West Germany, part I," Office of Naval Research,
’ London Branch Office, ONRL-82-61, 16 Nov 1961,
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S. Hanish, "The interaction mechanical radiation impedance between two
pistons arbitrarily oriented in space without a baffle," Naval
Research Laboratory, NRL Report 5789, 12 May 1962.

J. E. Greenspon, "Mutual impedance of piston strips and rings on an
infinitely long rigid cylindrical baffle. Part l. Basic equations
and some preliminary results,”" J G Engineering Research Associates,
Baltimore, Tech. Report Nc. 6, Aug 1962,

(Classified reference deleted)
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(Classified reference deleted)

(Classified reference deleted)

A, L. Postakov, "Underwater acoustics in the navy" (translated from the
Russian by D. Ashworth), Naval Scientific and Technical Intelligence
£ Center, Tech. Report No. 64-2, 10 Jan 1964.

V. Mangulis, "Radiation of sound from a circular disk with a uniform
pressure @istribution," TRG, Incorporated, Melville, L. I., New York,
TRG~142-TN-64-2, Apr 1964.

"Compilation of transducer research, development and testing contracts,”
Battelle Memorial Institute, Transducer Information Center, Columbus,
Ohio, TIC Contract List 1, 15 Jan 1965.

D. T. Porter, "Effect of Thevenin equivalent internal impedance on
velocity control and acoustic power for planar broadside arrays for
different driving level limitations," Navy Underwater Sound Labora-
tory, NUSL Report No. 64§, 28 Apr 1965.

H. D. Curchack, "Research in transducers--summary report," Harxy Diamond
Laboratories, Washington, Report No. TR-1306, 4 Oct 1965 (A bibliog-
raphy) .

R. F. MacKinnon, "Far-field radiation from a solid right circular cone,"
Naval Research Establishment, Canada, NRE Report 66/1, Jun 1966. ¢

D. T. Porter, "Behavior of small arrays and the effects of undriven ele-

ments surrounding them" Navy Underwater Sound Laboratory, NUSL PReport
No. 746, 25 Jul 1966.

"Compilation of transducer research, development, and testing contracts,"
Battelle Memorial Institute, Transducer Information Center, Colum-
bus, Ohio, TIC Contract List 4, Feb 1967. ’

Journal Articles

E. M. McMillan, "Violation of the reciprocity theorem in linear passive
electromechanical systems," J. Acoust. Soc. Am. 29, 344-347 (1946).

L. A. Yurovski, "Apparent demagnetization," in Problems of Ferromagnetism
and Magnetodynamics (Moscow, 1946), 93-96. In Russian.

C. Boulanger, "Internal friction due to ferromagnetism," Physica 15,
266-27> ‘Apr 1949). 1In French.

H. Kalusche, "A loudspeaker arrangement with unilateral directivity,"”
Z. angew. Phys. 2, 47'~415 (1950). 1In German.
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A. M. Schulte, "A sliight improvement of Southwell's method for the
approximate computation of the lowest frequency of a homogeneous
membrane," Appl. Sci. Res. 82, 93-96 (1950).

B. B. Bauer, "Transformer analogs of diaphragms," J. Acoust. Soc. Am.
23, 680-683 (1951).

C. Hayashi, "Porced oscillations with nonlinear restoring force," Mem. E
Fac. Engng. Kyoto Univ. 13, 180-197 (Oct 1951).

G. E. Hudson, "A theory of the dynamic plastic deformations of a thin
" diaphragm," J. Appl. Phys. 22, 1-11 (1951).

L. Kneissler, "The airgap field of the permanent magnet," Elektrotech.
u. Maschinenb. 68, 393-398 (1951). In German.
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G. M. Nezimark, J. Klair, and W. A. Mosher, "A bibliography on sonic and ?
ultrasonic vibrations: biological, biochemical, and biophysical }
applications," J. Franklin Inst. 251, 279-299, 402-408 (1951). The ¢
bibliography contains 580 entries gathered from journals of abstracts }
]

9

I

)

in the period 1900-1950, arranged chronologically, with author and
subject indexes.

Y. Nomura and Y. Aida, "On the radiation impedance of a rectangular
plate with an infinitely large fixed baffle," Sci. Rep. Res. Inst.
Tohoku Univ, B. 1 and 2, 337-347 (Mar 1951).

R. E. Rokerson, "Transverse vibrations of a free circular plate carrying
concentrated mass," J. Appl. Mech. 18, 280-282 (1951).

K. Voelz, "Damping of vibrating bodies by friction with the surrounding
medium," 2. angew. Phys. 3, 185-187 (1951). In German.

H. Elrod, Jr., "A more rapidly convergent expansion of the velccity

potential of a piston source," letter in J. Acoust. Soc. Am. 24,
325-326 (1952).

M. C. Junger, "Radiation loading of cylindrical spherical surfaces,"
J. Acoust. Soc. Am. 24, 288-289 (1952).

e e e ot

P. LeCorveiller and Y. W. Yeung, "Duality in mechanics," J. Acoust. Soc.
Ax. 24, 643-648 (1952).

I. Malecki, "The influence of the shape of the membrane on its acoustic
radiation," Arch. Elektrotech., Warsaw 1, 39-66 (1952). 1In Polish,
with 3-page summary in English.

square piston in an infinite baffle," letter in J. Acoust. Soc. Am.
24, 84 (1952).

G. Temple, "The accuracy of Rayleigh's method of calculating the natural

l

G. W. Cwenson, Jr., and W. E. Johnson, "Radiation impedance of a rigid }

&

i

t

frequencies ovr vibrating systems," Proc. Roy. Soc. (London) A2l1ll, §
204-224 (1952).

R. B. Wetson, "Radiatio~ loading of a piston source in a finite cirxcular ‘

baffle," J. Acoust. Soc. Am. 24, 225-228 (1952).




B. Bauer, "Transformer couplings for equivalent network synthesis,"
J. Acoust. Soc. Am. 25, 837-840 (1953).

A. Fischexr, "Derivation of the force laws for all magnetic and all
electrical sound transducers from one general iaw for each kind,"
Acustica 3, 441-448 (1953). Tn German.

G8sele, "The sound radiation of plates excited in flexural vibration,"
Acustica 3, 243-248 (1953). In German.

Glittner, "The coupling of mechanical and acoustic vibration systems,"”
Acustica 3, 201-206 (1953). In German.

M. J. Herrey, "Approximate formula for the radiation resistance of a
piston set in an infinite wall," letter in J. Acoust. Soc. Am. 25,
154-155 (1953).

C. Karal, “"The analogous acoustical impedance for discontinuities in
constrictions of circular cross section," J. Acoust. Soc. Am. 25,
327-339 (1953).

T. Kornhauser and D. Mintzer, "On the vibration of mass lcaded mem-
branes," J. Acoust. Soc. Am. 25, 903-906 (1953).

W. Miles, "Transient loading of a baffled piston," J. Acoust. Soc. Am.
25, 200-203 (1953).

Oberdorfer, "Towards the definition of several magnetic quantities,”
Arch. elekt. Ubertragung 7, 136-142 (1953). 1In German.

Pong, "Principal frequencies of a doubled spring-mass system," Am. "
Phys. 21, 546-548 (1953).

L. Beranek, "Loudspeakers and microphones," J. Acoust. Soc. Am. 26,
618-629 (1954). A review paper that covers the development of loud-
speakers and microphones from 1915 to the time of the article.

Gavreau and M. Miane, "Generators of ultrasound in air with vibrating
cylinders, pistons, spheres, and cubes," Acustica 4, 387-395 (1954).
In German.

D. Mindlin and H. Veresiewicz, "Thickness-shear and flexural vibrations
of a circular disk," J. Appl. Phys. 25, 1329-1332 (1954).

. H. Peake and E. G. Thurston, "The lowest resonant fregquency of a watexr-

loaded circular plate," J. Acoust. Soc. Am. 26, 166-168 (1954).

D. Waller, "Symmetry of vibrating square membrane," Proc. Phys. Soc.
(London) B67, Pt. 12, 895-898 (Dec 1954).

E. Young, "The transmission of sound through thin elastic plates,"
J. Acoust. Soc. Am. 26, 485-492 (1954).

Reichardt and A. Lenk, "Two-port equivalent circuits for electro-
mechanical transducers, part I," Acustica 5, 1-6 (1955). 1In German.

4._._”
— we SIS




Ay aniiie.cnn |

e
osion 15
- Y

Spand¥8ck, "The limitations of electroacoustic transducers," Elektro-
tech. 2. A76, 598-604 {1955). In German.

G. Diestel, "Measurements on electromechanical transducers," Acustica
6, 357-360 (1956). In German.

A. Firestone, "Twixt earth and sky with rod and tube; the mobility in
classical impedance analogies," J. Acoust. Soc. Am. 28, 1117-1153
(1956) .

A. Fischer, "Ideal forms of electroacoustic transducers and the
properties o the two-port circuit foxmed by mechanically coupling
two together," Acustica 6, 421-424 (1956). In German.

Lenk, "Two-port equivalent circuits for electromechanical transducers,
part II,” Acustica 6, 303-316 (1956). In German,

Rouche, "Transducers and their equivalent electric circuits; applica-
tion to microphones," Acustica 6, 317-323 (1956). In French.

H. Schr-mm, "Theory of the velocity of sound in metals," Ann. Phys.,
Leipzig 17, 242-248 (1956). In German; contains an expression for
the speed of sound which does not contain the elastic moduli.

Cohen and G. Handelman, "On the vibration of a circular membrane with
added mass," J. Acoust. Soc. Am. 29, 229-233 (1957).

Eggers, "Measurement of amplitude and phase distribution on conical
loudspeaker diaphragms," Acustica 7, 21-28 (1957). In German.

C. Jensen, "Production of Chladni figures," Am. J. Phys. 25, 203 (1957).

T. Kornhauser and D. B. Van Hulsteyn, "Variational treatment of arbi-~
trary mass loaded membranes," J. Acoust. Soc. Am. 29, 1204-1205 (1957).

L. Lamb, Jr., "The transmission of a spherical sound wave through a
thin elastic plate," Ann. Phys. (New York) 1, 233-246 (1957).

L. Lamb, Jr., "On the transmission of a spherical sound wave through
& stretched membrane," J. Acoust. Soc. Am. 29, 1091-1095 (1957).

T. Molloy, "Use of four pole parameters in vibration calculations,”
J. Acoust. Soc. Am. 29, 842-853 (1957).

Tr¥nkle, "Calculations ol the resonance frequencies of radial oscilla-
tions of circular disks and rings," Frequenz 11, 142-145 (1957). In
German.

D. Waller, "Interpreting Chladni figures," Am. J. Phys. 25, 157-158
(1957) .

M. White, "Radiation impedance of a cylindrical bore in a solid,"
J. Acoust. Soc. Am. 29, 751-752 (1957).

S. Bennett, "Some remarks on four-pole parameters," J. Acoust. Soc.
Am. 30, 83 (1958). Reply to a paper by C. T. Molloy on four-pole
parameters.
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Yu. N. Pnestrovskii, "The change of natural frequencies of membranes and
resonators with additional loads," Akust. Zh. 4, 244-252 (1958). In
Russian; English translation in Soviet Phys.--Acoust. 4, 249-257
(1958) .

G. Z. Gershuni and E. N. Zhukovitskii, "Forced cscillations in an

elastic-plastic system," Fiz. Metallov i Metallovedenie 6, 339-346
(1958) . 1In Russian.

T. F. Hueter, "Sonic engineering," J. Acoust. Soc. Am. 30, 378-380 (1958).

F. V. Hunt, "Electroacoustics and transducers," J. Acoust. Soc. Am. 30,
375-377 (1958).

J. Kacprowski, "Duality of the four-terminal network equations of
electromechanical transducers and their electrical four-terminal
equivalent circuits," Acustica 8, 379-386. (1958). 1In German.

A. Lenk, "A convenient classification of electromechanical transducers
with regard to design and electrical and mechanical characteristics,”
Acustica 8, 159-163 (1958). 1In German.

E. N. Parker, "Reaction of laboratory magnetic fields against their cur-
rent coils," Phys. Rev. 109, 1440 (1958).

E. J. Skudrzyk, "Vibrations of a system with a finite or an infinite
number of resonances," J. Acoust. Soc. Am. 30, 1140-1152 (1958).

E. J. Skudrzyk, "Sound radiation of a system with a finite or an infinite
number of resonances," J. Acoust. Soc. Am. 30, 1152-1158 (1958).

Complements the preceding paper and deals with the sound radiation
of the system.

H. M. Trent, "On the construction of schematic diagrams for mechanical
systems," J. Acoust. Soc. Am. 30, 795-800 (1958).

L. Weil, "Electromagnets," Physica, Supplement 24, 118s-122s (1958).

J. J. Hupert, "The parallel-circuit equivalent of mechanical vibrations,"
Am. J. Phys. 27, 427-429 (1959).

E. M. Kerwin, Jr., "Damping of flexural waves by a constrained visco-
elastic layexr," J. Acoust. Soc. Am. 31, 952-962 (1959).

J. G. Roederer, "The physical significance of the vectors B and H of
classical electromagnetism," Cienc. e Invest. 15, No. 1-2, 19-29
(Feb 1959). In Spanish.

C. H. Sherman, "Mutual radiation impedance of sources on a sphere,"
J. Acoust. Soc. Am. 31, 947-952 (1959).

T. M. Sycheva, "Eddy currents in a moving sample," Zh. Tekhn. Fiz. 29,
1014-1020 (1959). 1In Russian; English translation in Soviet Phys.--
Tech. Phys. 4, 923-929 (1960).

J. E. Foy and R. J. Parker, "Permanent magnet leakage permeance evalua-
tion based on polar radiation analogy," J. Appl. Phys., Supplenent
31, No. 5, 188s-189s (May 1960).
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E. Goldberg, J. L. Bogdanoff, and L. Marcus, "On the calculation of
the axisymmetric modes and frequencies of conical shells," J. Acoust.
Soc. Am. 32, 738-742 (1960).

Hersch, "The fundamental frequency of a vibrating membrane: evalua-
tions by default and the maximum principle," Z. angew. Math. Phys.,
Switzerland, 11, 387-413 (1960). In French.

V. Hunt, "Stress and strain limits on the attainable velocity in
mechanical vibration," J. Acoust. Soc. Am. 32, 1123-1128 (1960).

P. N. Jones, "The effect of small changes in mass and stiffness on th:
natural frequencies and modes of vibrating systems," Internat. J.
Mech. sci., GB 1, 350-355 (1960).

S. Levitan, "Forced oscillation of a spring-mass system having com-
bined Coulomb and viscous damping," J. Acoust. Soc. Am. 32, 1265~
1269 (1960).

G. Marcley, "Apparatus drawings project report No. 2, Magnetic field
of a circular coil," Am. J. Phys. 28, 147-150 (1960).

H. Rust, "Acoustic transmitters and receivers particularly for
liquids," Arch. tech. Messen, No., 289, 39-42 (Feb 1960); No. 291,
85-88 (Apr 1960); No. 292, 105-108 (May 1960); No. 293, 129-132 (Jun
1960}). In German.

Saunders, E. J. Wisniewski, and P. R. Paslay, "Vibrations of conical
shells,” J. Acoust. Soc. Am. 32, 765-772 (1960).

S. Trebble and D. E. G. Williams, "Summarized proceedings of a confer-

ence on some aspects of magnetism, Sheffield, September 1959," Brit.
J. Appl. Fhys. 11, 307-313 (1960).

E. David, Jr., "The reproduction of sound," Scientific American 205,
No. 2, 72-84 (Aug 1961). A review article dealing with the problems
of frequency response in the fidelity of sound xeproduction systems.

Spandck, "Contributions to the theory of electroacoustic transducers,"
Frequenz 15, 29-33, 365-371, 404-412 (1961). In German.

B. Bauver, "A century of microphones," Proc. IRE 50, 719-729 (1962).

T. Blackstock, "Finite-amplitude motion of a piston in a shallow fluid-
filled cavity," J. Acoust. Soc. Am. 34, 796-802 (1962).

Suile

Gélard, "Flux density in a cylindrical and uniform coil of finite
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J. Acoust. Soc. Am. 41, 1366-1367 (1967). ;

A. J. Kent, "Permanent magnet circuitry," Industrial Electronics 5, 502-
506, 546-551 (1967).
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Gayford, M. L. Acoustical Techniques and Transducers: Loudspeakers,
Mierophones, Gramophone Pick-Ups, Room Acoustics, Vibration
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Ingerslev, F. Measurement of Linear and Non-Linear Distortion in Electro-
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Lehmann, R., Les Transducteurs Eléctro- et Mécano-Acoustiques. Haut-
Parileurs et Microphones: (Electroacoustic and Mechanoacoustic
Transducers. Loudspeakers and Microphones) (Editions Chiron,
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R. J. Bobber and I. D. Groves, "The USRL low-frequency transducer type
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C. C. Sims, "Development of USRL type J9 transducer," Navy Underwater
Sound Reference Laboratory, Orlando, Research Report No. 49,
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C. C. Sims, "Hydrophone calibrator," Navy Underwater Sound Reference
Laboratory, Orlando, Research Report No. ©0, 12 Apr 1962.
(AD-279 904).

J. I. Schwartz and R. B. Tupper, "Design of a compensated electro-

magnetic velocity transducer," Navy Marine Englneerlng Laboratory,
Annapolis, MEL R&D Report No. 12/66, Jan 1966.

T. A. Henriquez, "Air-compensated audio transducers for operation to
500~-ft depth," Navy Underwater Sound Reference Laboratory, Orlando,
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H. F. Olson, "Mass controlled electrodynamic microphones: The ribbon
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E. C. Wente and A. L. Thuras, "Moving-coil telephone receivers and
microphones," J. Acoust. Soc. Am. 3, 44-55 (1931-32).

W. Blirck, “Progress in the field of loudspeaker construction and its
physical principles," Fortschr. Radiotech., Issue No. 1, 3-24
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G. B. Madella, "The acoustic coupling between the diaphragms of two

coaxial loudspeaker units," Alta Frequenza 19, 267-276 (1950).
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H. Harz and H. K8sters, "A fresh viewpoint for loudspeaker development,"

Tech. Hausmitt. Nordw. Dtsch. Rdfunks. 3, 205-208 (1951). 1In German.

U. J. Childs, "Loudspeaker damping with dynamic negative feedback,"
Audio Engineering 36, No. 2, 11-13&33 (Feb 1952).

T. Nimura and K. Shivayama, "On the extensional vibration of loudspeaker

cones," J. Inst. Elect. Commun. Engrs., Japan 35, 260-268 (1952).
In Japanese.

T. Nimura and E. Matsui, "The upper frequency limit of cone-type loud-

speakers," J. Inst. Elect. Commun. Engrs., Japan 35, 447-451 (1952).
In Japanese.

L. L. Beranek, "Loudspealers and microphones," J. XAcoust. Soc. Am. 26,
618-629 (1954).

C. Bordone, "Some aspects of the nonlinear distortion of loudspeakers,"
Acustica 4, 563-566 (1254).

G. Buchmann, "Advances in the development of loudspeakers," Acustica 4,
63-66 (1954). In German.

G. Builder and D. Haneman, "The noise generated in a coil with a ferro-
magnetic core,” Australian J. Phys. 7, 654-658 (1954).
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M. L. Gayford, "The design of high-fidelity microphones," Acustica 4,
73-74 (1954) . Moving-coil microphone.

F. Ingerslev, "Measurements of nonlinear distortion in loudspeakers,”
Acustica 4, 74-77 (1954).

0. K. Mawardi, "A physical approach to the generalized loudspeaker prob-
lem," J. Acoust. Scc. Am. 26, 1-14 (1954) .

N. Mayer, "The mechanical transient effect of the electrodynamic loud-
speaker," Funk u. Ton 8, 239-243 (1954). In German.

F. S. veneklasen, "Power capacity of loudspeakers," letter in J. Acoust.
Soc. Am. 26, 98-99 (1954).

B. G. Belkin, "The measurecments of ronlinear distortions in loudspeakers
k) by the method of infrasonic modulation," Akust. 2Zh. 1, 12-22 (1955).
i In Russian; English translat‘on in Soviet Phys.--Acoust. 1, 12-22
(3955) .

L- B. F. Miessner, "Comments on the invited paper ‘'Loudspeakers and micro-
phones' by Leo L. Beranek," letter in J. Acoust. Soc. Am. 27, 381-382
(1955). The author draws attention to a number of errors and
omissions in Beranek's paper.

A. V. Rimskii-Korsakov, "On the design of a ribbon microphone,"
Pkust. Zh. 1, 257~-263 (1955). In Russian; English translation
in Soviet Phys.--Acoust. 1, 270-277 (1955).

D. Brodhun, "An electrodynamic structural vibration detector for the audio
frequency range," Acustica 6, 217-219 (1956). In German.

R. H. Lyon, "On the low frequency radiation load of a bass reflex cpeaker,"
J. Acoust. Soc. Am. 29, 654 (1957).

R. E. Werner, "Effect of a negative impedance source on loudspeaker per-
formance," J. Acous“. Soc. Am. 29, 335-341 (1957).

J. K. Hilliard and W. T. Fiala, "Methods of generating high-intensity
sonnd with loudspeakers for environmental testing of electronic
components subjected to jet and missile engine noise," J. Acoust.
Soc. Am. 30, 533-538 (1958).

E, de Boer, "Acoustic interaction in vented loudspeaker enclosures,"
J. Acoust. Soc. Am. 31, 246-247 (1959).

W. T. Fiala and J. K. Hilliard, "High-intensity sound reverberation
chamber and loudspeaker noise generator," J. Acoust. Soc. Am. 31,
269-272 (1959).

C. C. Sims, "High-fidelity underwater sound transducers," Proc. IRE 47,
866-871 (1959).

A. E. Falkus, "Loudspeaker magnet design," Wireless World 66, 41-44
(1960) .

C. C. Sims, "Bubble transducer for radiating high-power low-frequericy
sound in water," J. Acoust. Soc. Am. 32, 1305-1308 (1960).
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E. de Boer, "Synthesis of bass-reflex loudspeaker enclosures," Acustica
11, 1-8 (1961).

H. F. Olson, "Loudspeakers," Proc. IRE 50, 730-737 (1962).

E. Martin, "Response factors of electroacoustic transducers," Arch. elekt.
Ubertragung, Germany 18, 732-742 (1964). In German.

Lin Wei-guan and Chung Shiong-lee, '"Current carrying conductor of some
particular cross~sectional form in a uniform magnetic field," Acta
Phys. Sinica, ghina 20, 518-527 (1964). In Chinese.

W. T. Fiala and others, "Electropneumatic acoustic generator," J. Acoust.
Soc. Am. 38, 956-964 (1965). Discusses design of electrodynamic
modulator.

D. Huszty, G. Penkov, and I. Waltschew, "The nonlinear distortion
directional characteristics of loudspeakers," Acustica 15, 151-156
(1965). In German.

D. Huszty, G. Penkov, and I. Waltschew, "The directional characteristic
of the nonlinear distortion due to harmonics of loudspeakers,"
Acustica 15, 157-163 (1965). In German.

E. H., Frei, S. shtrikman, and D. Treves, "A report on some new applications
of permanent magnets at the Weizmann Institute of Science," Z. angew.
Phys., Germany 21, 137-140 (1966). Four new devices employing per-
manent magnets are described, one of which is an electrodynamic
loudspeaker with a flat membrane.

D. Huszty, "A method for measuring the magnetic induction and the force
function in the air gap of electrodynamic acoustic transducers,"
Hochfrequenztech. u. Elektroakust. 76, 37-42 (1967). In 3erman.
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Chace, W. G. and H. K. Moore, eds. Exploding Wires (Plenum Press,
New York, 1959).

U. S. Office of Naval Research. Underwater Explosion Research, a
Compendium of British and American Reports, 1950 (Washington?,
1951?). 3 volumes.

Van Reenan, . D. "A Complete Sonar Thumper Seismic System," in
Instrument Society of America, Marine Sciences Instrumentation
{Plenum Press, New York, 1962), Vol. I, pp. 283-288.

Reports

K. Dolder and R. Hide, "Bibliography on shock waves, shock tubes, and
allied topics," Atowic Energy Research Establishment, Harwell,
Great Britain, Rep. G/R2055, 1957.

W. G. Chace and E. Watson, "A bibliography of the electrically exploded
conductor phenomenon, fourth edition," Air Force Cambridge Research
Laboratories, AFCRL-67-0556, Oct 1967. (AD-662 345).

J. R. McGrath, "Underwater exploding wires," Naval Oceanographic Office,
NAVOCEANO Informal Report No. NOO-IR-67-87, Nov 1967.

M. K. Mcbaughlin, Jr. and J. V. Bouyoucos, "Research and development in
hydroacoustic impulse sound sources--source development," General
Dynamics Electronics Division Report No. HL 105-67, Contract
NOnr 4760(00), 31 Jul 1967.

Journal Articles

G. Raoult, "Production of intense magnetic £fields by ;npuISes——appllcatlon
to phenomena of rotary polarization and magnetic birefringence,"
Ann. Phys. (Paris), Sér. 12, Vol. 4, 369-421 (1949). In French.

K. S. W. Champion, "The production of pulsed magnetic fields using con-
denser energy storage," Proc. Phys. Soc. (London) B63, 795-806
(1950) .

F. A. Fischer, "The radiation of impulses from plane piston membranes in
a rigid wall," Acustica 1, 35-39 (1951). 1In German.

H. Drubba and H. H. Rust, "The underwater spark as a source of sound
impulses," Arch. elekt. Ubertragung 7, 429-440 (1953). 1In German.
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H. Rust and H. Drubba, "Practical application of the underwater spark
as a source for echo sounding," Z. angew. Phys. 5, 251-252 (1953).
In German.

Savitt, "A note on shock propagation in brass," letter in J. Appl.
Phys. 24, 1335 (1953).

. Timbrell, "Generation of weak shock waves," letter in Nature, London

172, 540-541 (1953).

Busch and W. Maier, "An impulse apparatus for the measurement of
absorption and phase velocity of ultrasonic waves in liquids.
Measurement in liquid naphthalene," 2. Physik 137, 494-502 (1954).
In German.

. A. Allen and W. Goldsmith, "Elastic description of a high-amplitude

spherical pulse in steel," J. Appl. Phys. 26, 69-74 (1955).

. A. Allen, J. N, Mapes, and E. B. Mayfield, "Shock waves in air

produced by elastic and plastic waves in a plate," letter in
J. Appl. Phys. 26, 125-126 (1955).

J. Galloway, B. G. Watters, and J. J. Baruch, "An explosive noise
source," J. Acoustic. Soc. Am. 27, 220-223 (1955).

. Niese, "On the production of sound impulses by means of loudspeakers

for measurements in room acoustics," Hochfrequenztech. u. Elektroakust.
64, 84-90 (1955). In German.

. W. Campbell, M. E. Malin, T. J. Boyd, Jr., and J. A. Hall, "Precision
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