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n"tr" "3li.it;3i;::ly:":t"f:ii: in"r:ront or €nsines is that they can
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r, ' l l f t ]arabfe, At least one iatal accidcni lrag caused by bird ingesntonand therc a?e scvcral narrov cscapes. !esidcs thc f inancial oolrsequenceg
o l  b i ro  i ng ( :  . i o r s  ' ' � r c  , i r j j . c  .  . ! -  .  j i v c .

Icrl iurately i ,hc never gcnerabion of tujcbine cngires has beenimlroved considerabltr in this res!ect. They .o,, ccn mecl the fol lorr ing
s l e e i f i c a t i o n s :

- 
lor� 

e?:h 
?0 sq. irrchcs of engine intake .. 1 + ource bird(s1  . r l 1n "J  nu^L  b  ' . 1g .s -cd )  

I  l . r  m- r_ r .  n r ._ r r  o .  l o
- 

lot cach 150 sq. inches of engine intai.e a 1 l  tbs bidg u t . L s ,  !  - . o n s  d u c " s )  r . . . . r  b ,  n g , ^ r . t ,  . r r l i  . .  r : r n u .

- 
lor cach 2000 sq. inchcs of intatrc a 4 1bs bird rnusi t ,a
ingas ted  (gccse ,  buzza rds ,  l a rgc  gu f l s  " ra  a " " t " i . _  

-

This rre3nr that a lC_B cngine t i th a diel]1ctcr of . l  . l  n nust bcable to ingest at ih,: s.no t ine 16 starl ings, I O l ig"*"- ""d'onc goosc.
?ests to substantia-ia this abil i ty are quite inrrcssivc. Theenginc sucks in th€ irhofc :_ncur1t of birds iut ""r ioffy ".rr"oi-aig""t1t inl1ediately, This causes cnginc stal1. luo to this ntofi ' t to ui"a"come out again and arc sucked in for thc second t ine and arc then quitccasily processed, At the rcar sld of the engine great i iorni" rrp".c.,but i / i thin one to ihjceo seconds cvcrything is noital again.
Conpared vith the f irst gereration of turbincs one of. thc nainlnprovenents is that ttc dietance .Dotirc,?n 

thc sta.Lic vanos in thc in-Lctand tbc f irst rotor irheal has bcan increased, This neans that drn:po tn1;he static va.nes oe$not lead easily to d€nage "f t fr" ," i"r.-f lr"-" i , l i" i 'engine desigrs hcvc no static vanos at al l ,  This al leareC to be fayour_ablc both fo:r the ncisa charactcrlst ics and thc bird cai i :rg capalir i t iesof the er1gine.

TAIL SUT]IACNS

Fina.f1y the tai l  surfaccs hal.e to be discusscd. Conlarlng ir ing,fuselagc a.nd tai l ,  the tai l  is t ] ic rreakcst !a:t for bird str ikcs. Theving.and fuselage usually ara so strcng, at 1c..st for the larger .r lr_c_raft re a?e disoussing norr, that for ihese parts biTds """-."fy "nuisEncc and not a roal haza?d, ,{1though thc_taif surfaces-or.. ,r."*nr,l ,hey neverthelcss can ir i thstan.i renarkible high inpe.cl io.a"_lnforothey ca1lapsc.

nftcr the yiscotult aocident ir1 1962 lrhich r./as causeq by acofl ision ot a lThistt ing svan against tho stabil izcr., o ;; i ; ;  .*."r l"r l ."progra& has becn i:r i t iaiad in thc U.g.A. to irr"estig: l t ;  i ;e 
-biru

f:"1"t9t9n of e). ist ing stabil izaxs, r\t  o sonLe.irha.t t i ter dete t le se"rook ind  o f  t es t s  has  bcen  ca . rT ied  oub  i n  the  U . l t .  
' - _  - - -  - " ' "

The resr{ts of thcsc tcsts r jerc quite encouraglng, cspeci.r. f tyfor__the tai l  surfacos of thc largor jct aircraft.  f ira!-#'.o.*-.--.^,,,10 1bs, lrith a for,rard spead of loo ;-!,h.-";;;;;-i l;.1;"":;;i:;i i",
but i t  renained intact , t r . )d i t  : raB st i l l  capablc to r i iurstand ine nornol lf l i g h t  l o a d s .

' )
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.  t rc in ihe analysis of t ] , le tcsi  resu-l ts i i  vas leal '11ed thattho a oulr t  of  daniage is l roport ional .Lc thc sass of t le l i ra t t l ; lest h c  s l e e d  t o  t l e  ! o r e "  2 . 7  
_ 2 . jn .  I

-  Tha vaf idi ty of this fa. ] ,  is not generaf atd { ictre i . r . ls on rncty!o ol stirret'. ire, rererj.re to r.he .ize oi tr,, l- i: l i . i i-roii o" lu"
l l:to":n !: ltr.gn rhe s!a! ce.! s is sufficiont r". tn" l i"a-ir- r"",
l l l" lgll 

t l i" 1;1fi ls rsagonally 1,-a,r.id. rx "ascs ,,r,o"o i i," l i"a i"roo -Lar6e lo lass througll, the influarco of the na.ss is grcater thansuggestcd by this tair .

The consequences ^f  this 1a1] l  can bc i l lu:r t rated rr i th thefol foi , , ing exanl le.  A et4lctrr lo that can vi  i ,bsta"nd a 2lbs bi trd at 400
l l o ; l : , - " : ' .  

' u rv ive  d .1 .5  lb :  b i rd  a t  loo  n . r j ,h ,  " "a  " - ia -  i l "  r . i raqe  -ww r , . ! . ! . ,  assu rn l l l a  -uh : r . t  . ven  fo r  a  j 4  l bs .D i rd  th i s  l . r \ r  l s  s t i f fv .  1 i d ,  r h i c h  j -  h o . . - r e r  " o t o t f u l  s  n e :  L i o r . d  l " : o - " , _ _ -

-- Aryhov, thls cxanplc i l lustratcs quite conclurively Lne In_frucnce of ryccd redrrcrion o,. tr,n l t ,a " i" i iJ ' ; . ; ; ; ; i ; ;"; i  *, ,e srructureitho salrre tendencJ tIF_t r;as found atrcady for tl"' "i "a ""i"ii" .
Since 195? thcrc ls :r.BTit i-1, rc. lui lemcrlt eayj-nb th-t the vlofcstructuxe must bc catablc to vit l1sl,anJ s:,Icty t] lc jr i ! . Ict lr i th a 4 tb.sbird at af1 spceds up to the desigr cnrisjxg speed. at o0OO ft, rn thc

Y:l-:o: 
t l :*. t :-.  lrot,osar rcr. a-no; r-ecluirenoi,t .__s;in€-i;r-e"n e t}s

: l : : _ : i _ l l "  
t a i l  on tyJup  i o , ,hc , - csas !  c i ru rs ins  E l ced : , t  sea  tevc t .lL-.1torested lcrsons nnd organisctions arc i ivi tea io coment on this!ro]ros.-,C. B lbs roq,rircnent. In ihc R.L.l ,  "onn,c"ts r:tr. ,1"0.t i .",*"raiscd nlcthcr B lbs \; . .s t] tc r ight frg.ur-a, Analysis ircn availablo birds-tr ike data rcveafed t ire fol lor,, ing l i ; turc,

V  ' g h r  o '  r l .  i - d  ,  r  )S l  r . i k  f  - .  o _ L . r c , .  - .  4 A  ,  " ,  l
6 7 8
1 1 6

9  1 0  1 1  1 2
7 B A 2

Thel:e is quite sonc AucNsrjroxk inr/afved in sucl r,n arln.lysis,oun rre got the inpression that bctrccn + ""a e r l"  tn. .o 
" . ." ! -  

,""Oryani.  r i rds .  They arc at least lcrar1, ir thesc ""t,1i"ti"""."" 
::;":il:T*TX"fi:Ir';:"�":lHI"ot""'*

:.11:f 
t" tr l".4 1b-- voluc, hich-is vjdoly "i".ptoa ,l""-o"-io so a srap1 r ' t h l r  a D a l  t o  r : , ,  - a -  r .  t b . .  ,  ,  C u ' . l l . . : o , . . - i " ' ; ; . ' ; " ;  " r . , "  " "tbis during ihe Ciscussrcns.

SILILT,|-I .AI ROPJI T

U! to nor. .  vc focusscd

.:? j:s: "{ 1i"",or t.. n",- rn"'i i*n?"irin' jff :t ::- :;" :}: tff f 
";":'$::H},

171rn a -ner.rnun takc-ofi lreight of at noet rzfOd ri i, i"" "i i""tro" i"o,ui ic di f farcrt .

, Tncre arc nol] i.refl cvcr hr'lr}clrad lhousand aircraft in this
: i ::g.:q,. 1nd. thi-s nlxibc:r is grc\rins rapidly, l""ia""-i:""i, i trere is a
:o"o:":y !9 desisn rhesc rircraft ior i i ,:r,1, "p""J", a"Jiior"lop.,r":rt
::: i1 i j  l l"1 racenrly quite a nunbcr oj ncrr d-esigns ".1p"o"oa in tni"c c t  o  T ,  ' r ' . r .  . l  a s  L  T , .  o s  n o . :  i  I .  .  , , . i ,  , . ,  . "  , r " i  j h  

i ,  , , _ * r r o o
1.,: :,:tt- l"lgn* ..1 q"1y. i 3r9,0 ir ". rr,o" n ..i.;;;";";';";..jJ. i ooan,,L1ners, 3s so cettcd thi ld I .v. l  . . i : rcra.f t ,a]1d fol '  t . " , i  op"". i i r"" .



Tlley carry betircen j0 erd A0 lassagcrs, Tte I joint is that t]1e:rccuirc_nents fo? snal1 aircraJi nro in"" "r" i lrg.rt ihan thosa f", tr""""Jri 'r" ixcraft,  r/hich ncans that as long as t ie .oaxi"un ;,; ; ;h;-;" 'r";"";;12500 tbs these aircraft are rel i t ivel;r o."y to an"l i 'o-i ;  to bjr i ld.so 'hat is haprenirg no" is that ". ircr#t,, , .h"ic, " ir.- ir i"" ' .",r olerationir lsc are essential ly tra_nsport airc?dt, arc build eccording to rcquirc_ncnlrs intcnte{i for l leasuro aircratt.

.  Up to noi,,  thc category of snall  . : . ircraft did not ruffar toonuch f:ron bird sir: ikes, One can c).pcct horrev.r that in ihe f lrture this!robl{rn rdl l  becono norc serious. Tha f irst rcascn is ttrat f lrc averagefl i . in6 spced increascs. TIe sccond rcason is t lr . i ,  u.r"" i^ 'Ji"""., t . t  .r"used norc intensil ,cly.

" ' j  *, ," r. . l  ̂- tn, l , , i t ;- : :a, lT:..  
rc6u] ..r ions ,r i t l  be adorted tc rbe charsing

::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::,::l::lf r very s1o\. !roccss. sincc 1957 ir! ir)a u.[. thorc1s a rcqu.ir€nen"t for this catcgory of alrcr3.ft  asking fcr a 2 fbs birdca?ali f iqr of tho vindshlcld E_r a.lpf i)cch .:1d cl inb spacd. Thcxe arc norequirencnts for the airfrane. In t le U.S. t}r".n .r l"r.ro l iJ '"t"rLorequlrcnenljs at ."11 for this categoqr, but onc is r"vic,r ing t, lerc i ,hcvhclo l ight. niLclaft codc, r ihich ney rcsult i t_r tr irC str ikc requirc_nents for the larger sD.-_lf aircrdt.
An operational aI)prcach to ihc birC str ike pr.cbtan for ihcs..es:l tal,Lor alrcxaft iB vcry- diff icult as  rcsc circraft.  -fu"olo_rrr.."ryfron snalf airficlds. It is not p"""ti"i l-i"-'r"""i" 

" 
tr.i ' l i i l" ,"",' lhcse snal l ,  r i r !orts.  . {nothcr probten is that t ] losc . i ""rJ i- ,1orr" ot ."nlcruisc ! . t  1o1r al  t i t l rdes.

f t  is not i .ct  et1t i refy clca:r  at  t ] r is ncner, t  bor ser icus ihcbird hazord is fox Jr l is category of aircf t . f t  and hoi, ,  nuch thc si i ruat ionlrolably ma.y detcr iorate in ihc ncar 1.uiura. you nay hi lvc bet icr j i l .o l ]n_ai lon on this tha_n J have. I j  !,rus t r*e ior ii" 
-t,.""p j"t'"iil;.i, "iill"ii J;l:,I;i:"" ji";::"',li'De to incrcase thc bird i r0.ract cataci ty of the alrci l f i  in ordar to bc

: i l " , l " :  
thc snat ler bids. Ior iho t :xger birds a bird.- ,o. , . i .g "y"to.h a s  t o  b e  d c , , e l o l e d  t o  n a k c  i t  i r o s s i b r c  t o . " . r a  " : : " " t i " i l y  c o r - L i s i o n sv i t l t  t h e s e  l a r g e  b  i r d s .

C,]NCIUSII Ns
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Fron thc forcgoing ihe fof lo,r ing conclusions ca.]  bc drarm.

?:" _t :  lh.  
graat anount of high slccd torr  r . t t i tudc f ty inAthc bird str ike hazard is norc ser icus for ; r i l i  tary 

"  -
operat lons ihan fon civ i l  o lcrar lcns,
0n t lc avcrege thc bird inlact caiac:Lty ol .c iv i l  a ixcraft1s lncre.,s ing.

l i rds le€s than 4 l 'ns can bo d:but a'e onlx " "Jr"""""'i"i-t"#g#:i"":::":T'1$":ii;:"'r,
Birds of nrorc tha.n 4lbs axc d.r.ngerous ror atl  q.Ir€ of ajr_craft,  aspcclafly i f  encountared at high s1,ocds."
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