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E. !_t f  al lo9

The "/orld avi.atlou cotDuunlty ba6 not so far ohtafued the unl-
yersa l  'an t ib lxd"  ius t r tEent  l?h lch  1B t i re  ev idence o f  the  cornp le -
r l t y  o f  the  b t rd  s t r l ke  p revent lon  prob le ro .  A t  p reaent  one hs 's  to
ljnpleDent a l lholc aeriss,of l leaeuLres to decreaee the arDount of
bl:"d gtrlkea to abcraft,

l lgpcrsel of bh:ds frorq alrf lelde by playlng back t]:Ie r0agte-
t10 tap€ recordings of different bl-rasr dj"streBs cal1s 19 belug
lrsod ln nar\y couutri,€s for s long t:no rltb. sqne BueoeB6. vio have
trleil to l 'nveatlt iata th6 l leasons vhi,cb Aecreaso tb6 effectiveness
of the b1o-acduBtlc Dethad and t9 vc;rk out the we.Ir I to l l lprovs
the bl-rd repolleat slg1el cffoct.

Aa the losu1t ol tha t{ork couducted w6 cslla to tb.e co:1sluslon
tl1at tbe clfect of r,hc blo-acoustic bird. scerlnA depends upou a
nreb€r,df faotorB of tsabntoal, blo:.o&l"ca"l ar1rl admlnletretl-ve
aatnr6. f ltb thaae factors brlag und.or6sttrnatod., tb.e bL:rdo qulcklSr

Aat u8bd to th6 broadc&st.d a-alls s.Dd aa,thF result the bJo'
acoustic t icbnlquo b€oo$68 Loea effectlyc.

The frequeasy fsng€ of sourila producad. by certafu bfd8 lg
frotd 0.06 to 50 kxr" tbe vocal }angs of the sbsolute naJorlty
of blrd spocl"es Ls fron 0.? to 12 kIz. thc lof, threshold of blrd
hesrl]ng DercoFtlotr 1g 1O io 70 Fz, eher"so ib.e upper l l4lt cB!
b! as hlgb aa Ji knz. Tbe nerb'.rn of the vcaal energr apectnn
of the Eoai of blrde le $'j-thfu tb6 re.r.g6 of 2 i,] 3 kHz, lrhicb.
ls subst+Dtta1ly hrgh€: tLa-a ,hat of tb€ huna:r spcech encrfjJl
€peotltDtr. Thls fenonenor: fuposes !sBsatlal 1l-arltatJ.oEe on the
Es3 of cciln]on irroadcaotl.:rg systeeB for ihe blrd scarlj lg purp0se8.

iE  the  reBu l t  o f  the  toaearch  rcork  cer r led  ou t ,  ,  the  Soy le t
apec le l le te  hav6 deve loped.  a  uob l . lo  b lc -Bcoust lc  $ye te& ha. / lEB
tle followlag sp ec lftrcat lons t
1 ,  l {  ' : : ,1 lna l  ou t fu t  power  r f  ihe  ar :1 ) l f lp r  g .  ' -he I  m r - i .  n ^  -  ^ ?  A  . � a ' . '
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5 .  n f lect lve f requency range r l th  douLd F leFsl re  hav lnE uneven

.  f requrcy of  15 dB (aoouBt lc  systan)  -  o '3  -  lB kJ lz  '

6 .  fomlnal  acouat lc  Power -  1O0 t '

? .  Dtuenslonsr  acouet lc  s-yste: l  -  ,O x  240 r  27o m4'

8np11f1er  -  l ' l ^  : (  190 r  1O5 Eot

,  r€cordsr  -  319 x  225 r  85 r@'

B.  t ta€s:  aco l rBt lc  syoten -  '1O'7 ksr

qt rp l l l le r  .  
-  5 '2  kgt

recordcr ' ) kB'

Rea6olabl6 spproacb to th€ blo-Ecoustl'c tecbll-cal loqulteqcnta

rrlth due account fo the blra crlea spectru! charectellstlcs loads

lt po8slble to ilavelop a klnd of broadcsEtbg ay9ter0 haYlng 8o-

lblst lcated t €ch!1c41 alld 6concd[1c ct]8raoterlstlc g'

U n l l L e o t h o r s l m l l e r g y 8 t , e n g t b e p o v r o r s u p p l y o f t b e b i o - a c o u s -
t lq  syFtor  la  prov lded by the Yeh1c19 bat tery  wl tb  the vo l tage of

12.4 Y aad ttre, Elrlura toatl grou:odcd' fhe eysteo Do6dE no addltl-

onal b&tterl€a.ls fa! as tbr cltsult Yolteg6 nben the Yohlclo

6ng!o0 rork6 !!at reacb 15.5 V ths syaten'1s equllpd rrLtb a etabl-

1lz€r. The gyatea Ie alao protected agltll1st ahclten1nga' overloadlr

;bift6 of por€! supp\r fron plus to Elnua aad provlded xltb tbo

Butlt-l.ia Control dsltr.,. rhlch allor8 io Ilonlto! {ta' opa]|stlon

ln thc fleld tltbout any adeltioDsl control oqulpBent'

The rlas broaalcast1l1g frcquoncy rallge la eohteved tJr lleals

of I aoubl€-bana acou€tlc nyoteE {ltb B soperatlo! froquencl

ol I Lgz. Aa the ne.iirrl!- frequencJr loud6peaker€ th6 systoE fucorpo-

lates narroPlocksd born beedB t1!!r rJdr th€ cut €xponeltlal

flberglaEa borls' tbc thapo of whlch changee saootbly fron rouad

to rectangular. l l lEh flsquendy he&ds hsvo allrtl lntu]! guaal-erponeD-

tlal horns conslitlng ol srtetrnal and eEternal parts rblch &rE

th6 protf,u,led velte bodles. Du6 to the jlDpletrentatlon ol n&rrow-

!ecked born lnuespeaxers the sy ' r tdN hae n h lgh e lect roecoust lc

ef f lc leacy reeul t l r rg  In  h ig i - r  l i i l ru lC pre! :sure Fhicb 1e neceaoary for

i bo  o fe ra t to l r  o f  t he  ey6 te l ] ]  ' * l t h ln  the  a l rpo l t  a |ea '  l : a :  l n i l r l o

aound  F te3Bure  a t  t h { r  d le tance  o f  ' 1  t !  a1on f i  t be  acous t l c  s l (1e

*hen  en '1 t t1n6  tbe  81 ! ' en  t ypo  e l { Jna l  18  115  d 'B  '  T } l e , vo l ce  sLg r ra f

b roedcq - . t l ng  ranqe  o f  t h€  ey6 ten  l s  i l o re  th ' an  1  lG '

T h r  h l  r h  1 r  1  ' 1 )  l q l t j l l i t l i  o l  s p e e c b  a n d  ! e l e 1 l e n t  e y d n s l s

1 r ,  , r c ) r ' 1 . : , t . . C  i r . '  r : :  : l  r 1  l r '  l t : . " . i  o f  ' l ' ! e  s l i ; r 8 1 o  i n  t h ^  e l " r : ; - l c



c l r c i . r l t  o f  t h e  t r i o - - a ' . ' , . r .  I i i ' -  : . , , : i t , , r .  1 l i . i , ,  t r ' f  q l . r , . : i r  . , i r  t i . , l i r  
' l l  

I  i -

n 1 t 1 I r 6  i I e  r : i g l , n r 1  J ! r ' , : ' " . L t r l  i : : , t 1 ,  . , t  i l r : .  : , , . : t i -  r . , : i i :  . 1 , , t i  - ' . : : l r r . r r ! i . j t , '

a . , a  l , r  r i , o  { ^ + ' . , . , r r / . r I 1 .  - r-, i  aequgtrr J i ] 'e - l  l  r : i  l .rr r t . l ' .rr- lb. 1r ir r:  4rl , :  ctr€fi

w l tD€ . ' 6  t he t  ? ibh l !  l } - i e  n1 r l r , r . t  s r . ( ' { r  r l ) e !e  l he  l )D i j ka_ " .au -6C t ! c l oe

l e v e l  i s  s u b d t € ! n t l e L l y  h . i 1 $  ! 1  i t  r r : t , r : i � ) n i i b J . e  t c  n $ e  i j ! - e e l J . i c a l l y

t re i r .+ -ed  h lgh  1eve1  gy i , - i : i , ) : . "  . i o r  i ! t r cu ; , ; c  w1- .e r r  I r , ; e i1 , : : t r t  ; r i i l : ' t I l L1 r
t l u r t  had  p re -d lg to r t l o r . : j  $ l  t l , l I ]  t ! i e  f 7 r .q r r . : l l c , r '  r& r r te  o l  0 , . r  l o

5  kHz  n t th  thE  po !J r t i v - .  s i r i ; 11 id .1e - -1 rc . i ue !oy  s l . ) f c  o l  I  C0 , / i r c t

were brc'adcsstqd for ihr ' . :  ra".1tir l l  ' .  type bi ld cr- j l ] .}-, : .reJ.]t1cu et thrl

d13 tance  o f  ' l Jo  
to  4  ( . r ( )  n ,  t l l e  d i  s i )a rBe  4 l t ' ec t  o t  such  3 l ; : . r : a1e  v : ' e

l lOre

- .  recc ) rd lnga  C i ru t te lb { t l f i nceg  l l i e  i : b le t : r i { i i .  j { : l l  . : }  h lg f i  i r cq i re , : r , ; i '
go rpon€n ts  a l  t } . ! eBe  s lgoa l6  j i r  t l i e  a l r . ,

t hc  resu l t c  o f  , ; u r  p le , l ' 1 r i 1 r& r . y  s ) " { i : }  s ; i on  i l iB I  t i t l  I  ( ' ! i

f r equen ty  L l -n l t 8 t l " r l r  o f  t b , :  l r . r ; que r : { y  i t r os ,n  u } !  Lu  4 ( ^ }  i i l  11oc f l  no t

l n f l uence  the  e : l  g1 l ; r1  e l i i r : i e r r r , . y ,  l , ) r r t  n j . t i ' es  j 1 .  ; ) os i j i l , l e  i , 1  s r rb r l ; r t ! . .

t l aL l - y  r sduce  t t t €  e i zc  o l  i he  d r r i , . l l t i . t : '  , r ' .  1  a : :o i l i r : 1 { :  t } l i i r l r 1 r ro l

Subv t , i ! r t , 1g ]  1 " i r c , - . : : | ac  n f  1 , t ; e  L i r ' ! . c t . , , | l t i { t  i e r : | t J l , t ua  e ; ' i l . c l ency

1s  p l ' c t l ded .  by  t l l c  a ! r l J r . r l j r l . a te  cL , r l su  c i  i : t : j e  i . e ! , 1 l l 4 t i t  s l 3 !e1 ,

A l though  i f i e  f €co r . , l l t i t F  , - r  f  l h :  doae : r i 3c r . t y  - ; : n !n "  c r  l , : s  i l r oc l t l c0d  
- ! y

b l rd€  under  B lmuLa to i l  oo ld l i , Jo r re  ds  hnv€  t l t e  e r :e r : l ng  c f l i - , o t .  1 i

: l-g of a ahort-tef l !  neiu"r€. l | i : , , l i l ,  e. ibes-rla.1l ly ir910p.. l{q& .,o ihr

l oca l  e reen  aoou  g . : i  uaed  to  th ! . : se  . rec r i ' ds , l  ! l g l : e1 . r .  t he  n i s t

eff lslent ss:l lB sra l irui:e 1'e4otded l l :  tne rr i : tui 'c. {heee : lr.  o tho

c4118  p rod [c6d  by  b l r . ds  dh -e t t  t hcy  e ]c  a t taC ] "ed  by  the  t ] kd  r f  i ) r a -v
or wlten thBy unerpectodly Jet in i , , ]  r i .  i . i rr"p"

ef f  icicut, t f l l ,s kl 'aC DJ- t,1'r.u l , i ' i ,r i t d f  f l i c  l , i . ,  d  c i "1 . l c

lut 'hLcf at!:dy "r,t  i"r i l r i  *ei i tr rr i l l  . t ;-at, ie t l tr) d.rrclopi0cl l t  i , f

' : f f l c lG t i t  a !9 ! ' l r iA  i r ! : , 1e r i r i ,  : r t i 1 .121 ; ,g  l ; ' a  n / ! ! 1 , \ . \ : 3 ! i ' . r , 1  { , aJ I s .

1 t  1c  s  r : f i&& i )1 :  , ) i  i ' !  , ' l  i d l r  t , l r 1 r "  l l r ; , ' l i i  J . J , r i , r , . ' t t  d !E  l "he .  i r , j I { } *

e l D g  r e s p O R € r e  l : e o l l l j , ! ! r i  { . - ,  1 i , . .  t i ' : r i , i | l r i l a i  ) ( - , ] e r ! " ' . 1 - l t  e I l r r " l  .  a t r r "

t ake  r . r f f .  f ] "w  ' 1 i ,  1O th ;  r , u i , ; , ' r  e1  i i . .  , 1 - , , i 1 : . i ,  : . i , ( l l r  t . . r i r l r d  : r J ! r i

f l y  a * e y  o r  & 1 1 ! i ) , 1 ,  r i e  t  e - l i t v * .  r h r : i .  1 : , 1 ; r  t ,  1 4 , 1  . : r i  n 1 t . l  l . : l f . r r ! e

1o  I r r J ' ] ] l a l l y  i , b i l ! r ' yc ' 1  ouJ ; l '  t r l : r : i .  6  l i i , t f  a {  ' ' 1 . , _ . . n1 ,  a1 : I i . ' 1  l r r i , r l : t l - . y
n e n e r " q e l t y - ! $ i l l "  c r J j  i i  t : ' b n s r r , l l r . t l "  / , ] r ' r i  l l : . i j  : r r J i , t t - : l ' l i  1 : 1 , : t
o r  {he ! r  b l rds  bedo$e  : . , ccL , ! t o [ r ] . 1  i . !  1 l  :  f  ) - ^ ' r  r i , r . : 1  ,  1 .  , . .  , r ' i :  l i r ' , 1

s  1g la l .

i e  f F r  n s  ! h e  ! j  - i , : r ' u r r t

] . es i ronsd  o f  L l r Jda  L , )  r i  i  r j l  r . r ' r : r :
i i  - - i  

1 . r  
I  L *

l r- l  i l  t  F
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r '. t r-Lr.r l

i  - r : . . r 1 y  I . ,



' 6  4  . u - :  o : t  : i o r  t  1 : i ^  t o  t t * " .

?he  b1o - : i cous t i c  € ' ys ten  ! ya .a  uaed  no i  on l y  t o  d l . ] pe rse  bbds
f ron  a l r l l e l ds ,  I t  wae  qu l t€  succeBs lu l l y  L r t l l l zod ,  1 i3  o i t l es
to  prov ld t  ant l -b1rd protect lon of  pub11c bul ld lngs and.  h ls tor lc
Eonu-&ents .  The two-year  gperat lonaL expet , lence Drovea h iRh
ef f la lencX of  the 6yst  eE.
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