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The world aviation community has not so far ohfained the uni-
versal "antibird" instruwzent, which is the evidence of the comple-
xity of the bird strike prevention problem, At present one has to
implement 2 whole serieg,of measures to decrease the ammount of
bird sirikes to alrcraft, )

Dispersal of birds from asirfields by playing back the magne-
tic tape recordings of different birds*' digtress calls is being
uged in many countries for a long time with some sucessgs, We have
tried to investigate the reasons which decrease the effectiveness
of the bio-acoustic methcd and t¢ work out the wags to improve
the bird repellent signal effect,. :

Aa the result of the work conducted we came to the conclusion
that the effect of ths bio-mcoustic bird scaring depernds upon a
number, of fantors of technleal, bLlological snd administrative
nature, With thease factors being underestimated, the birde quickly
get used to the broadeastsd calls and as,the result the bio-
acaoustic technique becomss less effective,

The frequency pangs of sounds produced by certein birds is
from 0,06 to S0 kBz. The yvocal rangs ¢f the abgolute majority
0f blrd specles 1s from 0.2 ¢c 12 kHz, The low threshold of bird
hearing perception Ls %0 to 70 Hz, whersas ithe upper limit can
be as high as 35 kHz. The maximum of the veesl energy spectrum
of the moat of dbirde is within the rangs of 2 %o 8 kXHz, which
1g substantially higher than that of the human speech energy
spectrun, This fenomencr imposes essential limitations on the ,
use of common broadcasting systems for the bird scaring purposes.

As the result of the research work carried out, . the Soviet
specialistes have developed a mobile bio-scoustic system having
the following specifications:

1. Rominal ocutput power of the amplifier a2t the impedance of 8 Oi¥

, , - BO W,
23 Nexdmum output power - 140 W, e
31, BEfficiency st the nominal ~olrut pover - g
vh the moviecom T T rawer - By
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A, Fresuency range at the level of 3 dB - 0,3 - 18 kHz,
5, Effective frequency range with sour.d pressare having uneven

frequney of 15 dB (acoustic gystem) - 0.3 - 38 kHz,
6, Nominal acoustic power - 100 W,
7, Dimensions: acoustic system - 530 x 240 x 270 mm,
smplifier - 310 x 190 x 105 mm,
, recorder - 318 x 225 x 85 mn,
- B8, Kaga: acoustic agystem - 10,7 kg,
amplifier ; - 5,2 kg,
‘recorder - 3 kg

Reasonable approach to the blo-acoustic technical regulrements
with due aceount fo the bird cries spectrunm characteristica made
it possible to develop & kind of tbrosdcasting sygtem having so-
phisgticated technlcal and economic characterietics, .

Unlike other similar gystems the power supply of the bio-acous-
tic aystem is provided by the vehicle battery with the voltage of
12,4 ¥ and the, minuac lead grounded. The aystem needs no additi-
onal batteries.As far ss the circuit voltage when the veahicle
engine works mey reach 15.5 V the gystem'is equipged with a stabi-
lizer. The system 1s alse protected againat shortenings, overloads,
shifts of power supply from plus to minus and provided with the
Built-in Control dmisc.. which allows to monitor its, operation
in the field without any addéitional control equipment,

. The wide broasdcasting frequency range is schieved by means
of & double-band acoustic system with s 'meparation freguency
of & ¥z, As the medium~frequency loudspeakers the system incorpo-
rates narrownecked horn heads with mwkx the cut exponentisl
fiberglass horus, the shape of which changes smcothly from round
to rectangular, High frequenéy heads have aluminium quasi-exponen-
tinl horms consicting of external end enternal parts which are
e protruded Vente bodies, Due to the implementation ¢f narrow-
necked horn loudspeskers the system has a nigh electroacoustie
efflcieancy reesulting in high sound precsure which ia necessary for
the operation of the system within the sirport area, NKaximum
sound preasure at the disteance of 1 m along the mcoustic axis
ahen emitting the siren type egignal 1s 136 4B, The,voice signal
broadcasting rance of the eystem ig more than 1 km.

The hirh 1r*+=111g1bility of speech and repellent sygnals

i nohieved by osrocint trsatment of these gi;male in the eleciric
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miting the signel opectlown buth 2t Yoo hihg sod low reousncieg
and by the introduction of {reguenvy pre-distovilons. lesesiches
witneass thst within the sirport srea wbere the background noise
level is substantiaslly high i1 {2 ressosuble to ase epecifically
treated bilgh level sypualwm, foo instence when ropellout 5jgnals
that had pre-~distortions within fue {regquoncy range of 0.4 to

5 kHz with the positive esamplitade-frequency slope of 3 dB/ect
were broadcasted for the geagull-type bird congrezotion et the
diztance of 300 to 400 m, tle digperss aftect 0F such aipnals wag
more efficient, Tnle kind of tresiment ot the Livd calle

crecordings sounterbslances the atlendailon of high frequenny

components of these gigeale in the aly,

The resulte of our praligivcary sludy snow that the Iow
frequency limitation of the [reguency rangs up o 400 He does not
influence the sipgual efficiency, but wma¥es it pogsible in subgtan
tially reduce the size of the woplivier wod acoustie anteinua,

Subgtantial incresae »P Yhe bicoseoustic teclmijus efficierncy
ig provided by the appropriate chivise of the repsliznt signeld,
Although the recovdingsg of the Wemergenay-sain” oriss produced by
birds under eimulated conditioneg do have the sceving effuect, 1t
is of & short-term nsture, bLirda, eaveczxislly belonging to ths
local srea, soon get usmad Yo those recordad sianals. The wost
efficient calls are those resordsd in tne nature. These are the

calls produced by birds when they are attacked by the bird of prey

or when they unexpectudly pet inbo a8 iromp.
gila will 2iable the development of

4

Furhber gtudy ot Lird o:
efficient scarinyg systens 9tiliedng the synthesired calla,

It de & coamnon ohozr o wation that basds Jensostrate Lhe ollo
#ing response sequavcs to the fravsmiitted repellent glional. Thay
take off, £iy up to the sourss of the gnuad, civels round snod
fly away or alipht, §e believe that fniy kian of nird regpones
{madnly

lg nermally obaerved culy when & Jens offizieont pimel

"emergency-pain® cey) s transetbved, whow 1% de anduntellioihile
cr when birde bedome accustomed to the fraguern iy toanoniited
signal,

Ae far ag the bi-o-zoouatis melvod fopiflee the natura?l
regponges of tirde to diviress wuolls, 11 4o gulte nescacsey to
ccoompeny 1he brosds otde oov 10 e BRRE LI S SO 2 AN R DR SRR SIS AP
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#8 a gupport from time to time,

The bio-acoustic system was used not only to disperse birds
from airfields. It was quite succesalfully utilized in cities
to provide anti-bird protection of public buildings and historic

monuments, The two-year gperational experlence proves high
effiniency of the system.










