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Author : Title of Paper
M A Issekovitch, Aceustical Iustitute of The Application of Solid layers
. AB,UBSR, Moscow for the Removimg of Bhear Waves
Appearing at the Reflection of Sound
Waves from the Boundary of a
Salid.
won " " " " The Use of Kirchgoff®s Principle
in the Selution of Some Problems
Relating to Secattering and Radia-
tion of Bound,
AN Ersg Azoustical Institute of Investigation of the Scattering
AB, USSR, Mescow | of Sound Waves on Gomgated
Burfaces,
A V Rimsky-Korsakov, Acoustical Imstitute Audibility of fonlinesr Distors
of AS, USSR, Moscow tion in Sound Transmission Sys-
tems,

4 N Barkbatov, Gor‘kiy State University (?) Experimental Investigations of
Some Cases of Sound Propagation
in a Stratified-Inhomogeneous
Madium,

{8ignature Illegible) Some Theoretical Considerations
on the Flexural Vibrations of
Plstas and the Asgosiated Radla-
tion of Bound.

M I Xarnovaky,Central Research Institute, Caleulation of Sirens
Ieningrad

B B Koodriavtsev, Valoeity of Sound in Pure
I Liguids apd Liquid Mixtures,

I G Mikheilov, lsningrad State University  The Differential Method of
Measuring Ultrasonic Absorption

in Idquids,

non " i " " Ultresonic Absorption in Viscous
Liguids

V F Nozdrev )}, Moscow State University Experimental Investigation of

V D Sobolev ) Relaxation Processes Arising

A M Sultancv } When Ultrssonic Waves Pass Through

U ¥ Bormosov 3 Liguids.

V F Nozdrev, Mosecow State University Investigation of Acoustic Pro-
perties of Organic Substances
in the Critical Region.

S N Rehevkin, Marine Hydrophysics fust. Scme Results of the Anelysis of

— Aeademy of Seiences. Singing Yoice

M L levin, D Sc, Ivanovo Pedagogical } On the Transition to the Geome-
Institute ) trieal Approximation in the

S M Rytov, D B¢, P N Lsbedev Physical Insti} Theory of Elassticity.
tute of the Academy of Sciences }
of the USSR, )
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N K Andreav, Director, Acoustiecal Institute of the A. 5. UBSR; Nossow.
Menmber of the Academy of Sciences, USSR,
Chairman of the Acoustical Commission of the USSR,

Technieal Interests: General acousticsi architectural acoustics;
absorbing materials; plezcelectric trans-
dusers; sezond-prder effects in large ampll-
tude sound waves,

Invited to be chailrmen of the special session on large Amplitude
Sound Waves; under physical acousties.

Publications includes
"Architectural Acousties™ by B N Andreevy

Bol'shays sovetska entsikm@dig Great Boviet
Eneyclopadia i,, 2y 97 {19286).

"Struetural Acousties”, by N H Andreev kniches
entsiklopediys (Technical Eneyelopedia 3 (1933)

"On the Flow of Seund Along .Absorbing Boundaries”, by
N W Andreev, Isv, AN SSSR (Akademiil Nauk SSSR ~- Rews
of the Aeademy of Belencas USSR), Physical Serien,

5, 625 (1936).

"Porous Sound Absorbing Materiels" by N N Andveev, Tru
Akusticheskoy Kemissii AN SSSR, 3, page 9 (1939).

"Ueber die Energie ausdrucke in der Akustik"” by N N
.Andreev Journal of Fhysics, USSR, 2, 305-312 (19h0).

"Contemporary Accusbics” by N N Andreev, Vestnik
Akademii Nsuk SSSR, No. 1-2, page 46 {15h5),

"On Certain Secord-Order Quantities in Acousties™ by
‘N N #ndreev, Asoust, Journal USSR, 1, 1, 3-11 (1955).

L M Brekhovskikh, Acoustical Imstitute of A.S. TBSR, Moscow
{in charge of the theorsticel division)

Technical interests: ',!,‘heory of sound propsgetion; inhomgeneous
: and meving medimy irregular boundaries.

Invited to present a paper on sound propagation in inhomogeneous media,
- in the sympesium on physical acousties and sonies.

Contributed title and abstracts

"Focusing of Sound Waves in Inhomogenecus Media" by
L M Brekhovskikh,

Publiestions include:

"The Field of a Point Source of Radiation in a Stratified
Inhomogeneous Medium", by L M Brekhovskikh, Izv. Akad. Naunk
S8SR, Ser., Fiz. 13, Part I p. 505, Part II p, 515, Part 111
Po 534 (1989).

"fhe Distribution of Sound in an Underwater Sound Channel®;
by L M Brekhovskikh, Dokl. Akad. Nauk SSSR 69, 157 (1949)

Brekhovskikh is of particulsr interest because of the 1949
paper by him imdicating his discovery of the SCFAR layer
which was highly classified by the US Bavy until recemtly.
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"Diffraction of Sound at Uneven Burfaces”; by L M
Brekhovekikh, Dokl, Aked, Bavk SSSR 79, 585 (1951).

"0n & Special Form of Damping in Wave Propsgation in

Ieminar Inhomogeneous Media"; by I M Brekhovskikh

zad I)D Ivanov, Acoust, Jourm. of USER, 1, 1, 23-30
1955}

U, V. Gershuni, Pavlov Institute of Physiclegy of the Academy of Sciences
of the USSR, Leningrad.

Technical Interests: i’hwsiolagieal a.i:austies 3 mechanism and measure-
" ment of hearings the electrieal stimulstions effects of blast,

Invited to present s paper in the special session en bio~scousties.

cont;'mud title and abstraet:

" "About New Methods ef Hu-mnent of Hearing in Man",
by G V Gershuni.

Publieations includes
"On the Sensory and Subsensory Reactions Evoked by External

Stimuli Asting Upon the Human Sensa Orgsns®, by G V Gershuni,
Bull, Acad, Sci. USSR (Biol, Ser.) 2, 210-228 (1945). -

“pransformation of Auditory Function from the Effect of ‘Sound"
by G V Gershuni; Trobl, Fiziol. Akust, Moskva 1, 5-19 (1949).

"Physiologicel Principles of Objective Andionetry
G V Gershuni, Trobl, Fizialc Akust, Moskva, 2, 3-»7 (1950),

"Quantitative Investigation of the Range of Action of
Imperceptible Sound Stimulations”, by G V Gerahun:l, Irobl.
Fiziol. Akust, Moskva; 2, 29-36 (1950).

V A Krasilnlkov, Physics Resesrch Institute, Lomonosov State Mwm's:lty of
Moseow ‘

Teghnical Interests: Interaction of sound an& turbulence; propagation
in the atmosphere, o

Invited to give paper in special seaaiqm on Interaction of Sound with .
Turbulence and Shock, under physical acoustics. '

Contributed title and sbstracts

"On Wave Propagation in Media with Irregular Fluctuations
of the Refractive Index" by V A Krasilnikov and A M Obukhov,

Publications includes
"Some: New Experiments on the‘Pro:pa@atibn of Sound in the
Atmosphere”; by V A Krasilnikov and K ¥ Ivanov-8its,Dokl.
Aksd, Nauk, 673 639 (1549},
"Fluctuations in the Phase of Ultrasomic Waves Propagated

in & layer of Air Near the Earth", by V A Krasilnikov,
Dokl. Akad, Fauk, 88, 657 (1953).

CeOuNFoT-D-E~NTT-A-T,
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"Dispersion of Sgund in a Turbulent Flov" by V A
Krasilnikov and VI Tatarskii, Dokl. Akad. Mauk,
90, 159 (1953).

1 G Mikhailev, leningrad Etate Unive_rsity

Technical interests: Plezoelectric crystals; shsorption end veloelity
of sound in liquids and liguid mixtures; meehanical proper-
ties of polymers.

Invited to present paper in special session on sound absorption pheno-
mens undex the general srea of physieal acoustics and sonics,

Contributed titles and abstracts:

"The Differential Method of Messuring Ultrasonie Abserption
in Iiquids™ by I G Mikhailov

"Ultrasonie Absorption in Viscous Liquids" by I G Mikhailov.
Publications includes ‘ A

"Weloeity of Ultrasonie Waves in Certain Binary Mixtures of

Organic Idquids", by I ¢ Mikhatlov and A A Esistorazuu,

Dokl, Akad, Neuk, 81, 779 (1951).

"The Absorption of Ultrasonic Waves in Liquids and the

Molecular Mechaniem of Bulk Viscosiiy", by I G Mikhailov and
V A Solovev, Usp, Fiz, Nauk, 50, 3-50 (1953).

"Propagation of Ultrasonic Waves in Polymer Solutions" s By
% G H:S.khailav and L A Sagalova, Doklo Akad@ Nauk, 89, 829
1953

"The Absorption of Ultrasounic Waves in Binary Mixtures of
ILiquids with One Relaxing Component™, by I G Mikhailov and
L I 8avina, Dokl, Aksd. ¥muk, SSER, gg,,, 117 (1954 ).

"Applieation of Composite Piezoelectric Vibrators to ai:
Investigation of the Meshanical Properties of Polymers™;

I G Mikhailov and B A $olcvev9 Aconstu Journal of USSR l
343-347 (1955).

.L D Rosenberg, Acoustical Institute of A, S. USSR, Moscow
Teehnical Interests: Transducers, insluding focussing devices‘an!i
multiple source arraye; long-distance propagation; cavitation;
radiation properties in general.

Invited to present paper in s smeial session on sonies under pbysical
acoustice,

* Contributed titles and abstracis:
"Mechanism of Destruction of Solid Surface Films by
Acoustically Induced Cavitetion”, by L D Rosenberg, A 8
Bebtehouk and L O Makarov.
"Diffraction Pattern Near the Foesl Line of & €onverging
Cylindrical Wave" by I N Kaneveky and L D Hosenberg.

Co0=NeFoI-DoEeNoTI=A=L
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"The Effest of the Mean Coeflicient of Sound Absorp-
tior on the level of Bound” By L D Rosexberg and A B

Blavinsky, Part I, Journel of Technical Physics, USSR,
» (19100)9 )

. "Phe Directional Properties of the Ear Carried Out on
a Dummy" by L D Rosenberg an! B D Tartakov a8
Rendus (Doklady) de 1'Acad, des Sciences éﬁ 26 (1940).

e e )

"Distributed Systems of Radiators Bhployeé in Architectural
Acoustics”; by L D Rosenberg; Ci es Rendus (Dokla des
L, 1'Acad. des Sciences USSR 31, 803 1).

"Ihe Sound Field Obtained whem Music is Reproduced by &
System of Distributed Radiators” by L D Rosenberg, Zhurnal
Tekhnisheskol Fiziki 12, 211 (1942). —

"Sound Fields Formed by Distributed Systems of Radiators”,
1(139,1‘.21; Rosenberg, Zhurnal Tekhaisheskol Fiziki 12, 102, 220
1942),

"On the Distribution of Sound Absorbing Material in a Closed
Room" by L D Rosenberg, DAN BSSR, 51, 599 (1946).

"An Experimental Investigation of Diffraction im the Focus
of a Zone Plate" by A A Kavpacheva, L D Rosenberg and
B D Tartekovskiy, C R Acad Sei., URSS 54, 395 (1947). .

"Seund Wedge and Homogeneous Sound Lens", by L D Rosenberg,
Journal of Technicsl Physics USSR 18, 11 (1948).

"A New Phenomenon in Hydroacoustics" by L D Rosenberg,
Dokl. Aked. Neuk, SSSR 69, 175 (1949},

"Develamﬁtb! Work on Sound Fosussing”, by L D Rosenberg,
Izv. Aked. Nauk, SSSR, Sev, Fiz., i3, 7o {1948},

"On the Foeussing of Sound Waves by = Parabolie Mirror" by
L D Rosenberg, J. Tech. Phip. USSR, 20, 385 (1950).

"fwo-Mirror Concentration of Ultrasonic Waves" by & D Rosenberg,
Dokl, Aked. Nauk SSSR 91, 1091 (1953).

"Calculation of Amplification Produced by Cylimdrical Sound-
I(‘Geusging Systems” by L D Rosenberg, Akusticheskii Zh. 1, TO
1955).

25X1
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L.M.Brekhoyskikh.

Focusing of sound waves in inhomogeneous media.

The sound field from a point source in a stratified
inhomogeneous medium is represented in an integral form
in terms of plane waves coefficients of reflection., At
sufficiently high frequencies coefficients of reflection
can be calculated by means of BWK method. Then the appli-
cation of the method of steepest descent gives the ray
approximation for the sound pressure., In developing this
theory equations of caustics were obtsined and sound pres-.
Sure near caustics and in the neighhourhood of a cusps of
caustics was determined, The development of the field in
a sum of modes (1) did’nt appear necessaryv, Examples are

- given. The theory of foecusing action of stratified media
appears to be quite analogous to the theory of focusing
by optical systems when aberration is present.

(1) Haskell,N.A.  J.Arpl.Pnys., 22, 157-168, 1951,

25X1

lloscow,

Acoustical Institute of A.S.
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Yu.P,Lysanov,

An approximate solution of a8 problem of sound scatte—

ring from rough surfaces,

A method is developed of calculating the.scattered
sound field from a rough surface, The method is based on
the solution of an approximate integral equation for the
normal component of velocity on the surface.

The method is valid for prescure release gsurfaces,
When the amplitude of roughness is great as compared with
the wavelength of the incident radiation there is a more
rigid limit for the values of the slope,

For periodically rough surfaces, satisfying the con-
ditions stated above, the scattered fielg is calculated
for both the infinite and finite roucsh surfaces,

25X1

Moscow,

Acoustical Institute of AsS. USSR.
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Yu,P.Lysanov,

”»

Sound scattering from plane inhomogeneoua surfaces with

acoustic admittance changing periodically along the sur-

face.

relative inhomogeneity of the surface, A recurrent expre-
ssion is given for the n - th term of the seriegs, Several
particular cases are considered ip more detail,

The proposed method is valig for any ratioj>éa where
) is the wavelength of the incident radiation and /, the
spatial period of inhomogeneity. A comparison i1s made with

order of one wavelength; it means that it ig bPossible to
neglect diffraction effects in the immediate vicinity of
the surface, 4 criterion ig given for the validity of thig

Moscow,

Acoustical Institute of A.S. USSR,

400320001-8
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X and L,0.Makaroy,

Mechani
sm of destruction of solig surf
ace films p
el —==21iMs by

the frequen
¢y 8000 cps. It
of the film j . Was found tpat th
18 caused gt least by we differe destruction
ent factors

fluence op i
B 1/20 th:efllf; but the bubble collapse leads j
woi ! wgsh th; 0 destructiop of the filp ext iiln o
the e, oy ;znter coinciding with the no;f:'ing .
ment of collapse, Another*typelo; sf
0 es-

2 destructeq g
pot, causin .
defach from the surrac, ® omell irregular pige of film to

Moscow,

Acousticg] Instq
stitute ‘of A
»3. USSR, 25X1
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B.D.Tartakovsky.

Filters and matching layers for ultrasound.

Methods of acoustical matching on the boundaries of
different media by means of matching layers are studied
theoretically and experimentally. Conditions are found
giving the least transmission loss in a wide frequency
band for a given number of layers. One and two-layered
elemen's made of different materials were tested experi-
mentally. The resulting matching of ultrasonic lenses and
prisme 1n the water increased the transmission coeffici-
ent tc *tne value of 98-99%, The transmission coefficieat
of a steel plate covered with matching layers reaches 90%.
Interference filter composed from three layers exert a
wide band filtering action on ineclined rays and correct
tne form of the wave-front,

25X1

Moscow,

Acoustical Institute of A,S. USSR.
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I.N.Kanevsky and L,D.Rosenberg.

Diffraction pattern near the focal line of a4 corver-

ging cylindrical wave,

Assuming the small value of the ratio of the wavelength
A to the dimensions of the radiator, eéxpressions are found
for pressure and velocity distribution near the axis of a
convergent cylindrical wave front. For some concrete csases
(ceramical transducer with radial polarization, ceramical
transducer with axial polarization and a reflector in the
form of a parabolie cylinder) focusing factors, gain ang
width of focal strip for pressure and velocities are cal-
culated. A constant angular distribution of the amplitude
on the surface of the converging front gives maximunm value
of the pressure focusing factor. In this case the follo-
wing expression gives the width %, of the focal strip:

2

2 /¥”
/A'z./-‘:q/z A - o 4,4./
_221__— TS»._»(,Q’M-— Séoy m

where «= 20'4 and dm, is the aperture angle,
The approximate expression o = 0;5/{.;,1,* is accu-
rate enough for the most practical burposes, Corresponding

Moscow.

Acoustical Institute of A.S. USSR.
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Yu. L, Gasarjan,

The representation ip an integral form of tne soungd
Tield radiateg by a simple Polnt source in the medium
with tne velocity depth dependence according to Epstein x)
is given, The case of waveguide Propagation ig studied in
detail, At long distances, the fielqd ig Tépresented by a
Sum of normal mogeg and g head-wave, There is g Very simp-
le dependence of eigenvaluyes On parameters of the problen,

€vret solution and the Approximate solution Obtaineg by
the WKB method,

e L

x) P.S.Epstein Proc.Nat.Acad.Sc.USA., 1930, 16, N10,627,

|

Moscow,

Acouaticg] Institute of A.S. USSR,

- 008400320001-8
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L e M.A.Issakovitch.

Tharapplication of s0lid lavers for the removing of

%,
B
S

L
£

shear waves appearing at the reflection of sound waves

from the boundary of g solid,

At tre incidence of a longitudinal Y4vVe on a rlazne boun—
dary of « aolid, covereg with a layer of another solid sub-
stance rigidly fixed to the former,
divided between g longitudinal wave and a sneagr wave,

The ampliitude of the latter depends on
elastic ° properties of materials,

layer and on tne angle of inciden

the reflecteq energv ig

the density ang
on the tnickness of the

ce,
Forr different combinations of mat

arn. les or incidence,
Vinﬁ

erials and for different
the thickness of layers is com
7erc amplitude of the reflected shear we

In this case the longitudinal wave is re
and no transformation into shear wave occur

puted gi.
e,

flected totally
8.

25X1

Noscow,

Acoustical Institute of A.S5. USSR.
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eAeIgssakovritel,

: ’ . b 4 1 e T l
The use of Kirchgoff’s nrincinie 11 ‘": @2 S04 ;
#

nroblems relating to scatzering and radi-!i 0 . :
!

This is a stuly of some problems relatin;: ©o - ouw o SIITTR g ]

1

tering by randomly inhomogeneous surfaneyg =l to an,od Taldi—
ation by randomly nscillating surfaces, It ia assured (xooeo- |
goff’s assumption) that the field in any nroint of the oyt §
~re is the same as if it were built vn by a tengent n]ane
having the same pronerties =% this »nint., In the nrohlem n¥ j
scattering this assumption iearis the indersnience «f tre j
field on a plane surfacr from the change of its projerties
from point to point. In the radiation problem the field in

any point of a curved surface is assumed to be equal %o the %
field that would be built up by the tangent plane with *ae
same velocity distribution. The intensity of scattered or
radiated field in the Fraunhofer’s zone is expressed in terms
of correlation functions of normal velocities or parameters

of the surface.

Moscow,

25X1
Acoustical Institute of A.S. USSR.
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Ao N. LGPO s :“_‘[.

Inves+tisation of the scattering of sound waves op
- — — i

corrurated surfaces,

Experiments on tne scattering of sound w:ves bv modeles ;

3 3 - ’ ) ) E

with reriodically corrugated frontal surfaces are decnri
bed., Results of resrements are discussed and compared

with ex¥isting tireories (*,2)., It i< shown, thot ecciteregd

Tlelrd resolves ‘in‘boDseparu.te spec*r=l bears at tne disg
) l ' - - > - Y-
k=] o R ~ — ).ké."' arh vy d : :
sAance ~ (q- 6 A e L = snatisl rerioc of rpra
rugstiern, Moo length of corrusated surface, A - wgve-
3 5 M " VI ] ~ 2 N H
lengtn of dwncident ~nund, Clie ansle of incicence Gg ani

£y

oo Yine ans : : -
responding anzles Y, of epactra of ditferent nederc

agree within tune experinental error with theoretical ex-

nre=sior:

. . A
where Y1 1is the order of a particular spectrum. In the
regions of validity of mentioned theories, the agreement

between experimental angd computed data for the relative
values of sound pressure amplitudes is satisfactory,

1. Il. L4 s i i i
M, Brekhovskikh y Zhur.Eksptl, i Teort.Fiz., 23, 1952

2. Yu.P.Lysanov » Dissertation, 1955,

Moscow.

Acoustical Institute of A.S. USSR.
25X1
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A.V.Rimsky-Korsakov.

Audibility of non-linear distortion in sound trans-

mission systems,

The non-linearity to be allowed in sound transmission
systems is usually found experimentally. For this purpose
a group of persons is proposed to fingd (by listening to
a program) the grade of non-linearity at which distortion
is noticeable, The resulting data may depend on the nea-
ring sharprness of these people, on the sequence of the
experiments, on the form of non-linearity, frequency bang
and transmitted program. Therefore the value of such da-
ta# 1s limited. Distortior hearing thresholds for various
hrocrams and forms of non-linearity were measnred, In a
single experiment for a group of people they are distri-
buted in a good agreement with the Gaussian law. A method
of computing the non-linear distortion audibility was de-
veloped. The transmitted signal is considered to be a sta-
tionary oscillating process with normal distribution law.
The probability for the non-linear products to exceed the
hearing threshold which is influenced by the main trans-
mitited signal (masked) was computed. Calculation for a
constant amplitude spectrum signal ang transmission Sys—
tem with g frequency band 100-5000 Cps. and various dis-
tortion factors was done, The probability of noticing se-
cond order non-linear products for a distortion factor =
3% was found to be 0,035; as for a distortion factor = 5%

nearly 1/7~ 1/5 of the whole program may be spoiled by
non-linear effects., 25X1

Acoustical Institute of 9(5. USSR.
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Experimental Investizations of Some Cases of Sound
Propagation in a Stratified - Inhomogeneous Nedium.

A.N.Parkhatov

The proof and the degcription of the method of a laboratory
invegti_ation of sound propagation in stratified-irhomoceneous
media are given in this arvicle.

The method has been ysed for sound i...ensity measurements in
the medium wite & consvwut nezative gradient of the sound velocity
and in a similar medium with a surface gquasi-isothermal layer.

There bas be2s made & comp-arison between experimeriual and
theoretical data, in pariicular, tnere nu8 wuvewi cozngidered the
problem of the liecaidty of applyin.; the jeometricur acousiics in
certain cuses.

The interZereunce picture has been shown to ve observed in the
region nearest to the gource in the medium with a constant neca-
tive gradient of the sound velocity, at an average the inverse
square dependence of intensity upon digtance taking place.

The pogition of the extrema maﬁ be computed by means of the geo-
metrical acoustics, the difference tetween the experimental and
theoretical valuea increaging with the approach of the doundary

of the geometrical shadow. In the latter zone the meagsured values
of sound decay are in essential agreement with the wave theory (6,7}

There have been made experiments on meaguring sound decay in
the surface isothermal layer and in the lower lying inhomogeneous
medium with a constant negative gradient of the ﬁound velocity
at different values of the parameter ¥ (10]. It has been shown
that the sound field may be divided into two regions - the gone

of interference and the v“effective ghadow" zone.

Approved For Release 2008/01/25 : CIA-RDP80-00926A008400320001-8
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In the latter zone the meagured values of sound decay correspond
to the theoretical ones at # < 1 [10,11]). It has been found
that the boundary of the application of geometricu.! theory when
the sound is propagating in a homogenecus surfuce layer may te
valued by means of Erekhovskich’s theory (1C 3.

The described method may also be used for the investizations

of sound proupagation in other stratified=-inhomosine..s nedia.

25X1
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o ARBOTAIA Ry AHTINCKOM A3HKE

Some theoretical considerntionsxoh.the Tlergral vibrations

e, I P

of plates ang the associateq radiation of sound,

——

An expression 1is derived for the reflection coefleiet, nf g

rlane progressive wave of flerure, arriving normali-r or at an

angle to the boundary of a Plate, assumed 1. ne loaie” alone
the boundary by impedances to force and moment. The lo;arithnic
decrement for the free vibrations of a rod / or g Plate in the
onedimensional case/ is expressed én terms of the reflection
coefficients at the boundaries,accounting}bz the encrgyleakage |
across the boundaries. Simple expressions are deriveq for the
radiation resistance of a plate with g standing wave on i+t in 1
One direction and in both directions, valid for frequencies ket
below the "coincidence" frequency. Using these expressions ang

certain simplifying approximations, an attempt is made to

calculate the frequency dependence of the radiated power for a

R T i T

001-8 i

Rl N el '.f'i BN e e .,,{.,L,,IO
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ANNOTATION
70 REPORT " CALEULATIOR OF SIRENS * BY M.I.KARNOVSKY
PRESENTED AT SECOND INTERNATIONAL CONGRESS OF SPECIA-
LISTS IN ACOUSTICS AT CAMBRIDGE ( U.S.A. ).

To determine the sound field of a siren a
method of approximation developed by N.N.Andreyev, B.P.
Konstantinov and E.A.KNepomnyashchy [1] while investi-
gating sound generation of airscrews is used. It is
agsumed that beyond the boundary surfase surrounding a
siren the sound field is described by a linear wave
equation, whereas the processes within the boundary
surface are described by the non-linear equations of
gas dynamics. The total siren gound radiation is repre-
gented as a sum of radiations of the zero and first or-
ders. It has been shown that, as a rule, sound radia-
tion of the first order (dipole) is small as compared
with that of the zero order.

A relationship is established between the
acoustic and gas dynamic parameters of the siren. Be-
sides, it is supposed that the gas dynamic prdcesses
in the siren chamber are described by means of the Ber-
nouylli equation. Investigation is made of the influen-
ce of the value of snzplug,pressure inside the siren
chamber on power of radiation.

fhe influence of constructive siren parameters

(spaces between discs, faults of disc production, etc.)
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2.

upon the acoustic properties of a siren is discussed.
The influence of the shape of the orifice upon the
efficiency of the siren is investigated.

The approximation analysis of siren opera-
tion is made of both low frequencies, for which the si-
ren disc dimensions are small compared with the wave
length, and of high frequencies. Sirens with and with-

out horns are considered.

I. B.P.EKonstantin8v. On the "Sound of the Rotation
of an Airscrew". Journal of Technical Physics, 1942,

X1i, 2-3, p. 86.

I8-I-1956.
25X1
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~¥YBLOCITY OF SOULD IN PURE LIQUIDS 4ND LIGQUID

- MIXTURES.

B.E. KOOBRIAVISEY.

The velocity of sound was expressed in terms of inter al

energy and some physical constante, and an equat.o.. sw. Je

oo
- Y O e

%0 calculate the velocity of sound in pure liquids and liquic

mixtures., Aconstical velocities were calculated for =

“
& LVIGL sy

of binary mixtures of organic liquids.and compured with exyeri

4
.

mentel datea , The olserved varietion of sound velocities with

)

concentration was explsined . The agreement betwsen the thaor

vl

v
and the experiment is quite setisfactory. The sound velocity

equation was used to calculate the velocity of sound in aqueous

2
4

solutions of electrolytem . The values predicted by theory are
in good .gréoment with the experimental data . These values

were used to determine the adiabatic compressibility for aque-
2 ous solutions of various alkall halides. Some conclusions were

drawn conoerning the acoustical properties of electrolyte solu-

tions and the possibilities of applying acoustic measurments

to calenlation of various physicowchemical data.,

25X1

[
[
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Summary of the Report of the 229 Acoustic Congress

in Cambridge UuSa

I.G.Mikhailov "The Differencial Method of Measuring
Ultrasonic pabsorption in Liquids",

Ne give a new method of measuring the difference of
ultrasonic absorption of two liquids,

Two pulse generators excite two ultrasonic quartz
transducers in two vessels., Having passed through the two
vessels, the pulses are reflected from the opposite walls
of the vessels and are received by the same quartz trans-
ducers.

The received signals are amplified, detected, and then
aaplified again by a differencial d.c.amplifier at the
output of which there is a millismmeter.

The milliammeter readings are proportional to the
difference of two liquids agbsorption coefficients.

The sensibility of the apparatus is evaluated by the
value Xad giving a current 1 mj (x - the double width
of the vessel, Ad - the difference between absorption
coefficients).

For example at x = 9 cm. the sensibility equals

1 per 1 mj, The accuracy of ad measurement

Adh= 0.01 cm”
is pnearly 3-%.

By means of the above described apparatus one can
measure the sbsorption of ultrasonic diluted solutionms,
the temperature absorption coefficients of ultrasonic waves
in 1iquids, coefficients of reflections from solid-liquid,

liquid-liquid dboundaries, and other applications.

25X1
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Sumary of the Repuru ot the ¢Zna Apcoustic Congress

in Cambridge USA
I.G.Mikhailov "Ulvrasunic Absurpiion in vViscous Liquids".
1. The simplest phencmenological relaxation theory taking

into account the relaxation of the shear and second viscosity

gives the following e-pression of sound absorption coefficient

~ T
{ T L [
B I — T T
U 1~1 el
3‘5»" hl"\'O vy T “‘ﬁJ
vnere M and are the shear and second viscosities,
0 - cyclic frequency, t - sound velocity, y —density,

., and :1’—time of relaxation of *the shear and second
viscosities.
. o~ ~
At low frequencies in case when WL &l and wi,«|
this expression coincides with the common hydrodynamic
expressions for the a®sorption coefficient, taking into

consideration the second viscosity.

2. With the increase of frequency two regions of relaxation
must exist: when wW(~| and wi,~|. The Problem whether T,> %,
or T'ATL may be solved experimentally or by means of
theoretical calculations of the time of relaxation. Up to
this time such kinds of calculations have been performed for

a few ligquids only.

3. The experimental data now available make it perhaps
possible to assert that in all liquids having a low viscosity
T,>%C, 1i.e. by increasing frequency the second viscosity

L q

relaxes first.

21
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One experimental data show however that this rule

is not always followed. It has been found that in a series
of viscous liquids (castor-oil and other oils),the shear

viscosity relaxes first, the time of relaxation of T} and

Z]_ being near each other with regard to value. I such

a way both relaxing regions follow each other and the
absorption in a comparatively small range of frequencies
(0.5ac - 5.0 mc) pass from the higher $tokes value to the
somer one. Up till now the shear viscosity was supposed
to relax in case the absorption in liquids is lower than

of 8tokes.

25X1
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V.F.llozdrev, V.L.30b0lav.
A l".Sult:znov, U.IT. Bormosov

bxperimental Investigation of Relaxatiom Processes
Ariging When Ultrasonic Waves Pass through Liquids

(An Abstract)

The article describes relaxation processes in acetstes
and formiates found experimentally. The investigation was
carried on by impulse ari optical methods at frequencies
I - 30 m.g.c.

in the interval ot temperatures from ~40°C to + 3¢ ¢ in
methyl acetate, athyl acetate, methyl formiate, and athyl
formiate tb complete reglons of relaxation are found in ev-
ery ;substance.

iﬁ athylw acetate an investigation of ultrasonic waves
absorption along the line of saturation was carried on, in-
cluding critical and supercritical regions: one in the inter-
val of temperatures 160° - 2I0°C, the other in the critical
region of the liquid phase of athyl acetate.

For every relaxation region the time of relaxation and
frequencies corresponding to.the. centre of relaxation were
determined and volumetric viscesity of thermal capacity,
relating to internal and external degrees of freedom and
heats of activation were calculated.

In conclusiom possible mechanisms of experimentally
established relaxation processes are discussed.
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' Y:F‘H°*dr¢',,,

ation of Ac@ustlc Properties ot Organic
Suhstances in the Critical Region.

( An Abstract )

The article gives an account of the results of an experim-
ental and theoretical investigatiom of the velocity and absd -
tion of ultrasonke waves in the critical region of the system
liquid-vapour in I5 organic liquids by optical and impulse me-
thods. The avallability of an extensive experimental material
en the velocity of ulgra sound in the critical region permit
to establish a number of coWfermities to laws and riles.

The article states simple formulas, ebtained by generaliz-
ing experimental material, for the correlation o' sound vela-
city to other thermodynamic parameters of the liquid phase
and saturated vapour in the critical region.

Experimental establishment of the rectilinear diameter of

~ wave impedance and its theeretical basis brought to the es-
Atahlishmént»bf simple relation between the velocity of sound
in a liquid and in satur@ted vapour in the critical region.

The inveltigatien of ultrasenic waves absorption in the
eritical region € xylele, taluene, athyl acetate )} alongside

- with studying the velocity of ultra sound permitted te cal-
| culate velumetric vigcesity and thermal capacity.

The velocity and aba&btion of ultrasonic waves in super-

o critical region are also investigated in this article.
’ In conclusion the possibilities of using the results
cbtained in thermotechnics are examined.

T

- 8 cEl AR ) i gy St 2 #hr ’ﬁgm:}“ .
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SOME RESULTS CF Tis .\.NALYSIS OF SINGI!% VOIOT.

by SeNerRshevkin.

Oseillographic records of scme masculine voices were
made by means of high quality electro=-acoustic devices.

Vowels u(o0o0),0,a(ah),e,i(ee) of various pitch from 94 hz
till 490 hz were recorded. ‘'he rec rds lasting 0,1 sec.
were made at the moment of the g yProlouged sounding
of vowel.

The harmonic analysis of different periods ot tiae voice
of an artistic singer showed a sharply defined inere.se of
harmonic components in two narrow bands of the spectrum:
about 400-600 hz and about 2200-2800 hz. Doubtless in well

.-

trained, good voices there are characteristic "singing for-
mants®, préétiéally.the same for all the vowels. For the
,vowels ‘uf(oo) and *i" (ee) the lower formant sometimes gets

as low as 250#500 hge. The higher formant is characteristic

‘for a" metallic' timbre 0 VulcCoe

In the vnlce or an 1nexperienced singer[baritone/with a

, _strong, but sharp timbre of voice and noticable fall of loud-
‘ ness highar than mi (325 hz), these sharply defined singing

formanta are not" observei; the whole region of hormonies
”IUIhDr than 1500 hx shows a general increase.

It 13 suggested that the ‘singer arranges formant regions

 character1stic of a vowel and necessary for good articulation

only in tha beginming of a vawel.(in the period of attack),

'after whieh he quiekly rearranges the vocal apparatus to the




Approved For Release 2008/01/25 : CIA-RDP80-00926A008400320001-8

)
- o A
rad -

singing position ,
N vowels.

Position

traineq voi
The ; "
above mentioneq results agree with our *
invastigations or 19 .

T and with the 1nvestigations of

= B " ¥ .f. Lo by gy Y
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On the ‘Transition to the Geometrieal Approximation

in the Ttheory of Elastic;ty. ‘
By M.L.Levin,D.Sec., Ivanow Pedagogical Institute, and
S.M.Ryt§v;D.Sc., P.N.lLebedev Physical Institute of the

Academy of Sciences of the USSR.

As it was shown previously by one of the authors (S.M.R.),
the transition to the approximation or geometrical opties not
from scalar wave equation but from maxwell's equations permits
to obtain a new complementary result, viz.the law, accordingly

the polarization alters along the rey:
de 1 (1)

d?l T
dHere y .zmotes the angle beiween the electric field strength

and tue ,rincipal normal of the ray, ds and v denote an slement
of the length of the ray and its radius of torsion respectively.

1n the present paper it is shown that the same law (1) fol-
iows in geometrical approximation from the equations of the li-
near theory of elasticlity for inhomogeneous media. Thus only
for such an inhomogenity of a medium, for which the rays appear
to be the plane surves , the unit vector of the transversal dis-
placement u is immovadble relative to the natural trihedr (the
angle ¢y between the prinocipal normal X and u is not changed).

The rotatiom of U obeys the law:

"‘;z-?-?—? (2)

where t and R denota the unite tangsnt of the ray and its radi-
us of curvature respectively. According to (2), the rotation of
@ with respect to the independent fixed co-ordinates stops at
those points o; the ray, where 7 is collinear to the binormal

(¢ +Z }, and at the points of the zero curvature.
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find their applioation in the problems

concerning the propagation of seismic waves.

January,20, 195¢,

b
-
-
7
b

5 ERchit=ia (o , 2 «7 % R e 38 sk £ R * BT At
pnETEE—— Approved For Release 2008/01/25 : CIA-RDP80-00926A008400320001-8 *®




/'\

Approved For Release 2008/01/25 : CIA-'RDP80-00926A008400320001-8

P

Achstieal Properties of a Laminated Ledium
by S.M.Rytov,D.Sc., P.N.Lebedev Physical Institute of
the Academy of Sciances of the USSR.

Elastic and electromagnetic properties of laminated
media were studied by various asuthors, in particular
for the case when the layers are thin in comparison wiih
a macroscopical wavelenglbh. Under thls last ccuaitlon
the medium seems to be homogeneous but arisoiropie or, more
definitely , a cristall with the hexagonul simmetry as con-
cerns to the elastle properties, Consequently, it is charac-
terized by five elastic constants 4, '/:4.,5) ,which dafine

the velocities of propagation of the waves of dilatation and

of rotation: 3 R Ae P! 2 3
4 = 2 2 _ s - 2
R I ez 7 5

hera'f denotes the mean density of the medium, the first
sub;cript at ¢ indicates the direstion of propagation and
the second one denotes the direction of the displacement
(the layers are parallel to the plane xy). The module )
enters in the expression for € only for the waves propagating
in the directiom inclined to % axis at angle #0 or 7
In the papers known to the author only two dirsctions
of propagation were discussed, namely parallel to the layers
uﬁd a normal one. This permits to obtain only four of the mo-
dules 4 ( 4,4, and Js). |
~ By means of dirrerential equations with periodic coeffici-
ents the author has obtained all the errective modules for the
medium consisting of altermating thin layers of two solid sub-
stances, The formmlae are also held when one of the substances

is so viscous liquid that the length of the transversal wave

. Approved For Release 2008/01/25 : CIA-RDP80-00926A008400320001-8 : .
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within it is mueh greater than the thickness of the liquid layer.
In»tha opposite case the liquid may be considered as a
perfect one, The medium consisting of the alternating thin lay-
ers of a solid substance and of a perfect fluid is alsoc a |
cristall with the hexagonal simmstry bup it has such slastic
modules, which are impossible in any real cristalls (in parti-~
ocular, the module )zis two-valued and‘i_-O).
The above results might be of interest in connection
with artificial anisotropic matgrials used for a vibroinsula-
tion or for direotiogal filters, the efficienc; of whish must

main in the wide frequency ranga.

January, 20, 1956,
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'GORRELATIVE PROPERTIES OF WAVE IN A
| numnu.? INHOMOGENEOUS MEDIUM.

Prof.Lev Chernov,D.Sc.
Head of Department of Physics,
Yaroslavl Pedsagogical Institute,

Yaroaslavl, U,S.S.R.

A theory of correlative functions is set forth for
the wave field in a randomly inhomogeneous medium. A cale
oulation is made of 1) the coeffAcient of reciprocal corre-
lation of the fluoctuation level and phase in the point of
reception, 2) coefficient of space autocorrelation of le-
vels ( or phases), 3) coefficient of time autocorrelation
of levels ( or phases), '

-

It 1s shown that the reciprocal correlatiom of the le-
vel and phase fluotuatfons is lessening as the distance
from the source increases.

The oross~correlation of levels( or phases) extends
over a distance of the order of the radius of correlation
of the refractive index in a medium, The longitudinal corree
latien extends over a considerably longer distance then does
the oressegorrelation,

‘It is further showa that the coefficient of time autow
eorrelation of levels is practically independent of the
range from source to receiver but has a'oonsiderable depenw
dence en the speed of the movement of the observer,

r - | Some of the theoretical conclusions are compared with
f the experimental data obtained by Sheehy,

25X1

(Lev~Chernov)
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V.F.Yakovlev, N.I Koshkin,
V.D.Sobolev, M.G.Shirkevitch,
V.F.Nozdrev,

Impulse Method of Fix ed Distances, Ats Physical
Basks and Pract}calﬂégglégg};gg;

( An Abstract )

The article gives the basisg of a new worked out method of
impulse neasuring of ul tra~sound absorption. InAcontradistinc—
tion to the widely used method &ccording to which it is neces-
Bary to transpose the irradiator (emittei) and the reflector
in respect to each other, according to the mew method the ip-
radiator and the reflector remain Stationary.

Thkse circumstances not only considerably 8impliry the pon.
Struction of the lléasuring chamber ang accelerate the process
0/ measuring bnut bermit to use the impulse method more success-

The Possibility of using the impulse methogq of fixed dig-
tances as a meang of control in industry ig pointed out ip
the article.

00320001-8 ...
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On vave props#aticn in media with irregular Cluctugl.ons

h ’?j t ; ‘ " & ‘ ‘ a‘;x

‘Kraséilnikov V.A. and Cbukhov J

Sumnary

The paper describes the principal metrods of the theury
of wave propagation i media with small, irrepular Pluctua-
tions of the refrgctive index, the arplicaticn of ‘re metlod
of disturbance to wave equations and the utiliza*icon ~f tre-
se equations to disturbances of phases und amplitudes (1irc..
rization of the "eukonal®-equation, keeping the diffran~*i..
term' . The agprlication of gimplified equatiorsg nf +te g e
rical theory is also mentioned. The advisabiiity of the uae .

" statistical methods to describe the field of irregnlar 1.~

tuations .is shown,
| vThe;théorgti¢al and experimental data of the wind pulsa-
btions #nd'fh@itémpqrature_Variations in the atmosphere are al-
sbigivpn; N | |
The mefhod‘bf calculation Of the root mean square fluc-
»tﬁatiéhl of the waves for the case,when radiation propagates
in the irregular inhomogeneous medium of known statistical
properties and the method for a calculation of the parameters
- 6f'the1w§ve scattering are given.
| In’cohciuéion examples of a cglculation of phase and
émplitude flucfuatibns, when sound waves propagate in turbu-

“lent'atmospheres, afe being analysed. Some experimental data

‘are also mentioned.,
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ADOUR WEW MFTEONE OF WBASURIMENT OF BRARIRS IE %
G.V. :‘U’E\’r"z‘.

Pavlov Institute of Physiology of the academy of Soiance

of %tkxe 15.3.8,3‘3»., l»@"'i”‘gf‘é'

1t 12 Pneen, Shet %he mein gwntitative characteristica of heari-s
in wan, are shisined by seo-called peycihophysicnl meihofdz: in Shage pot ~dr
the responses to sound stimnll are bassd vpom the 2a o verdal insiruetine:
This paper gives & dascripiion of metlds of mweasaravoain - haar ng
baused upon the use of differsnt other rerponess to @5 98 siimuli ..
worked out by the author and 4is ocollaborators.
Yor this purpose a set of different conditioned res;cnses wis usd
(galvanie—skin reflexes, 1id-reflexes, electrecérstical reactiens, eto.)

The data edtained by these metheds shew the fellowing: I) adselute auditery

. threshelds and &ifferemce 1imeas for frequemcy and intensity of pure tomes

@n\o moasured with the Same aceuracy by these reactioas as by verbdal
respemses; 2) x-.umu oases cenditionsd reflexes subliminal to the verbdal
respenses ‘,ll the range of I to ¢ &b may de detected; 3) Changes of adselute
and differential semeftivity attaining 25 te 30 db., and dependent on the
conditien wader '&ifich the reactions take place, can de detected.

The presewted data of hearing measurements odtained by means of

urr-m Fedponses are sensidered as highly characteristic of the process

of seund discrimimation in manm and animals,

25X1
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f@ét16ﬁ3bf sound by finite plates

l{shells in liguids, Ljamshe v, L, M, ~

Results are given of a detaileq theoretical ang experi_
mental investigation of the non-specnler reflection (N.R.)
of sound by thin plates que to flexural waves, as well as

of a new type of N.R., due to longitudinel waves in a thin
plates, and the phenomenon of N.R. in cylindrical shells
and thi&k plates foung by the author,
It ig sho#n that during N.R, takes Place an effect of
-eoincidence-resonance. The fine structure of N.R. due to

coincidence—resonance has been experimentally observed ang
investigated,

It is shown that N.,R. takes Place also in case of scat-

thin cylindrical shelle and thick

" The Peculiaritiesg of N.R.

| in the above mentioned cases
are stated,

‘is aubstantially €reater than the wavelength of sound in
l;quid the direction of N.R. from g shell coincides with
the direction of N.R., from g Plate of the same thickness
and materig]l, '

It is shown further that in case of g thick plate the
number of maximumg of N.R. at g€reat thicknessesg and high

frequencies of vibrations is very high ang decreases with
the decrease of frequence,

Acousticgl Inst

'itute of A.S. USSR,
Moscow,

Ljemshev Leonig Michailoviteh,
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Oon biologiqal action of ultrasound

ethéﬁliferAtureru bioiogical effects of
“vwsves is‘reviewed and the results of author's own
lilnvestigations are summed up.

,‘ ' Qhe action of ultrasonics on biological systems (microorga-~
“;*niSms)_is ndt'limited to mechanical rupture of cells and cell
f-sﬁructures. This agent can also cause bioohemical_and functional
5;;ehshges;‘without subsequent death of the organism. These changes

_are mainly due to the action of ultrasonic waves on intracellular

lmolecular complexes. Ultrasound appears to have the ability for

- "shakingﬁlooseﬂ«the<mqleoular complexes in tissue and cell
'struetures,:which results in liberation or increased .activity of
'-cellaeuzymes. Thusvinuulfrasonic treated yeast cells (Saccharomyces

:fglsﬁosuseand Endomyees magnusii) the activity of invertase

15 considerably increased. Until recently, this enzyme has been

k-‘thOughtufo be lacking in Saccharomyces globosus. The increase
'of!scfi#ity of'eholinesterase in cerebral tissue is similarly
‘breuéhtvabout_b&'ulirasonic irradiation., (This enzyme will be
finabtivated‘when treated after extraction from brain tissue),
The influence of ultrasound upon intracellular molecular complexes
Jis,also ev;denoedey;the fact that more ergosterol can be extracted
‘ frOmltreated yeast cells than from untreated.

The’aetion of ultrasound on protein complexes is accompanied
by‘the]rise in Sensitivity of corresponding enzymes to the action
~of venoms. This rise probably accounts for the fact that sublethal
‘desés,ef”8202,~ammenia, and formalin kill infusoria and trematodes

pretrested‘with ultragonics not intensive enough to cause the death

of these organisms,

The report includes a discussbn of mechanisms by which the
above~-mentioned. pnea@uena are broughf abot

25X1,
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A new uuiﬁd‘fnr‘tﬂwsuremem%: ¢ the iz, ovo
is dour:lbcd; The expariment gives directly thw volo of
D'J%ui (KX, wave number; <« , anguler fregeneyy . The
sessurenent of J) 4s based on the transformation of phuse
modulation in amplitude modulation and vice-versza, wher 3
modulated sine wave travels throngh a dispersive madium. Tne
sensivity ef the method depends only on the noisze level ln ife
receiver and it is tndependent of the mmaveidable srmull ranto~
variations ef the sound veleocity in the medium under test.
The resultes of experiments on ultrasomic waves in thin

“wires (muun waves where gud) and in water at I MNc/see
(nedulation. frequaney: 100 Iq/uo) are given. The experiments
were u&m tosr dotorniniag the possidilities of the
sethod in aceusties. In the case of longitudal waves in s thin
wire the dispersiom san be calculated from the teery of
elastiqity. The value of D) obtained sxperimentally is in

a good agreement with the cdénhtod one. The relative ohange
of the phase veleeity corresponding to the fﬁqdoncy interval
of I00 Ko/sec was adout J0°4, In water no dispsrsion was observed
that agrees whith the theery. A variation of velocity of I can/seo
in a frequensy. interval of I00 Xo/sec was detectadble when the
receiver band was abeut I Ke/sec. In ordo‘r: to pravent reflected
waves am optiod indicater of ultrascnic waves was used.

LSty
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