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l i rd  S t r i ke
lesb  Track

' l ' e s t i n l  o i '
: le , , , r  I  ie  : l i  cc

n a c k g r o u n d ,  t e s t  p l o c e C u r e s
together r^r i t l i  a fe 'ur pi iotos
t e s t  o b  j  e c t  s .

. ge r ,  - r i r c ra f  t  a t  t he  i l o l l onan

and .  co i t d . l us ions  a re  p re  sen ted
show in ;  t he  d .amage  to  t he  d " i f f e ren t

l r esen ted  by  i l c i s ta  . i i s r ; n  S , ! , ! p -SCr i j ; -U r r  L i nkL ip ing ,  Swed .en

,{lSl'Rlr CT

)ur ing  the  Autu inn  o f  19 t - r0  seven b i rc i  s t r i i ce  tes ts  v rere  nade
at  the  tes t  t rack ,  f j . ve  o f  thern  i i l  cornb ina t ion  v r i th  esca.pe
s y s t e n  t e s t i n 6 ;  a n d  t l o  a s  s e p a r a t e  t e s t s .

lhe  a im o f  ' che  tes ts  r , ras  to  ver i f y  the  b i r ,c .  p roo f  o f  w ind . -
shield. cano.plr  and struciure. l lor bird.  weights around. 2 lbs
the  w ind-sh ie ld -  s t rength  seenrs  to  agrec  v r i th  the  ex is t ing
curve  wh i le  a  sna l ie r r  b i rd  punched.  a  ho le  a t  a  much lower
ener5T level- .

!AC]:GROUJI)

In  sweden where  nore  tnan JO' i ! t  o f  the  border  i s  ou t  a t  sea
ihere  is  a  lo t  o f  f l } ' i ng  nad.e  in  b i rd .  a reas .  over  i l re  years
there  has  been c iu i te  a  f  e r , l  b :_ r :d  r : t r i l<esr  even fa ta l  on ls ,
w h i c h  l e a d s  t o  n e , , r  i ' t e r e s t  r r -  b i - r d  s t r i l i e  t e s t i n g .

c r ig ina l l y  the  i / iEaen ru i ; :d .sh ie r r l  i ras  tes ted .  in  a  p ro to type
conf igura t io r r  us inc  a  gur i  anr i -  f ro r ; ,  those tes ts  v le  go t  the"ene lg i t  c tJ IVer r  . , , l l r i cn  ,n las  to  be  c i tecked. .

Ihe  cos i  o f  a  p ' re  b i rd .  s t r i ke  p ro3ran a t  the  tes t  t rack
woulcl  t rave be ern qu-i te prohibi t ive but as r , , re alread.y had an
escape systerrr  t r :st  plann<- 'c l  ,  r . ie co.r lc i  co,;rbine the t l io prograns
a n d  t h l l s  g e l ;  t ; l e  c c s t s  d , o t r n  t o  a  r e a s o n a b l e  l e v e 1 .

To raake i - t  poss ib le  to  inc lude t i -Le  canopJ,  and the  s t ruc tu re
in front of  i i re r ,r i r -rc l  s i : . ie1a - i  l r  t ,he tests,  t lJo extra rLlns t ,Jere
made.

n i l . . m  r )  I _ t  T  1 1 1 ; 1 r - ,
v : ) o ) J J I t )

l . r e  i ' r i nd : i - , r  l  i d  i ; ;  , : adc  o i  : r t : : e t c i r e . i  a r : r y1 i c  2J  rn ln  t h i e i i  and
has  a  s l i r 51  e  cu rva t , -L rc  ' , r r  i l r  a  rad  i r - r s  o f  { oo  nn .  rn  i l r e  t es t -
- c o n d i  i i o : r  - , ' r i  l h  b l r r '  r r a i r c - r a . f ' t r !  c e n t c r l i r c  p a r a l l e 1  b o  t h e  r a i l s ,
t he  i npac t  a r , - i r .  ' , . , ' : . r ;  l : c  r i : , i i  L r , c ,  . , , t . i , i 1s i ,  l t l t , i  t t  : : / t ; - * r r - t f r u - "u r r t u " -
l i n e  o f  ' b h e  L . r r r i d : l , i r r l C .  ; . l L ; . r  i i - , . : r e  i .
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t lhe ca.no t l i . r  i r , l . t ;  ciOu-b]-e 1;;11i ' :  i ; t- t . .1. 'C l : . t  tr :  1;. l  t  .  l  a rr i .  i , r- :r :  : :  tr .  r , , '  i . ,

10  nrn  th ic i l  .  l ' r c  i r . . r r i : c  l ,  ,no i , r t  ' . , ' a r  , ' -1  (J ! l  . t i : : r  r ' l - r  i , , : r . i - : - t te - '  
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l i i r , . ' . t  ' , , t ( - '  co-- i l . l .  i : . i .1 ' , t t ' r , l

r : t r r r r r - l - . r r r r r  ^  \ . t (  +o t  b - : r , l  i .  nO ' i . i - i i  ca - i , . iO r - t  
' r l

' i  n  * h c  - - . , , i , ' n  I  i . 9 i 1  ; : . i : t C  r : : ' . . 1 , u  I  l t C t ,  l - ; 9 : . t r -

i n  the  ; \ i r  I ' o rce .

t-,: 
: 

j.i

The  impac t  ang le  ! / as  1 lo  on  the  r : e r t t e r l i r l e  i r i  t hc  i c i n t  bc1 - . ' . , , c c , ,
t he  radom and  the  fo le  bo , i y .  Scc  f i ; , r ; 1 , , ,  1 .

I n  t he  sepa ra te  l ; i r d  : ;  t r ' j  l : c  ' - l s  t l  i r .  f r . L l  1 ; -  c r r r - ' ; : : e  i

used  to  f i nd -  cu i  t i : e  s r ; r v i vab i l i l , J .  sh r ru l , r i  Lh r :  b i - r '
* h a  n n n l r - . ' . 1  n h c  r ' l - r n -  -  , . , - r  t i  l _ n e  C J  : i  

t r O { l  f r r 3  i f ; '  1 ;

ceJneras nour i ted behinr i  arrc i  loo l : i r - r5 t ,hror- r ; i i  i ,o1er
* ^ - +  * ^ - ^ ' l
l r r 9 ' I l  U  _ V 4 I l g !  a

T \ . . - . : * -  ^ 1 1  . ' - \ - ^  i , C S t S  i r i : , r  S , l e C C r  i _ _ l :  :U U I  I I l b  4 r f  U I I L  - : !  j r l  L  r , \  
\

f rom both s ic les of  t i re  t r i , ,c l ' ;  s i rov. i -n6;
Docunen ta ry  i i l ns  i / e re  ' , 4 - ; c : t t  1 . . ' c f  o  r c  t
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PREPARATIOI]S

To study t i re  behavi -ou-r  o i  the r . l i i lc ls i r i  c ' l  : ;  ar r i  i  l , r . t  i . - .  l , ta .c l r l ' te ' ' , : ,  ;  ' i ,o

the  fo rcbo , j ; .  a t  c | ; ' : r i u ' t i c  f  oa , l s  r  l r ' i  r t  . ; r . :  : . : , ' : j  r ' - .  1 - . . , , -  ; r i  : ' c - : c

infornat ion ab.rat  defornr . -b.Lon lnr i  l r t : r :n in i - . ' r  ' ;hc a ' , : : :Jr l icr  l / ( l
d . ropped.  i reav- .  r re ig i i -br  on a ru- j - r , , j - l ; l . r  i  e- l . r l -  . r roun Lc ' .  i , l t t . ' i l :o . l  t : - -1- ,1- ; :  i  1  ,

a r ro ckup.

The t rea.wv r+e i  p 'h ts  \^ /ere lear i  be: , " .1 i ;  i r t  ; . :
20 ,  25  o r  j j  i <g  a rJ  ' " t e r : e  r i r t p ; ,  e r i ,  i : o r r r

I L i U i - , O . ' - '

v . . r i ' . ) r i r ' l

l_t :':c

, l C  i
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' - [he s l , ra i l t  r . /ar  ; reasiLr :11 b1,
i t npac+u  ? rc i i  3 l l ; *  t i r  l - . c  I  . l t c .
be f o re iir cnt -L o r-Lr-: ii rl,r :'- ;J : i.:, g r-:

Dur ing  t i rc :c  bcs  i ; ;  - r -
to . re tk rer  ' , r i  t l r  L : t rcs
- - ^ - 1  . . ^  r T ^  , f  ̂ - . , - .
V Z . l - U C  I  r : Q  U  A l . l a . - ' C  l . r ? . 3
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T h e  i r i - r : i i s  ; l ; e r i  i r L  i i t r , .
:u'e i gfr e d. :tn i1 n o ."r. lt i. .r i :
i l y  tn j .n  ny lon  b . : . : -c ic .

1,e':, Ls \,tt l 'e r:f _r r:-1.. cri:.;
1 ,  l , h e  € x ; i c 1 , . L i l , 1 , e < ; 1 ,  r :
S:e f  L ; ' r -L: :e ) .  juL-

' r i i ) . i  
r :  i l ' , ' , 1916 - :  l ' ,  i l lC r i  t

c i rb  , , . bcvc  i , l ' , c  : . . : _ l : l s
' u ( )  t i t c  r c ' cke i  s1ec l
'b : : i : t :  p l  ace one i toLr . r

ide r.r to ',rs r:
aba.nr lo ne C "

Accora. i .ng i ;o  our  or . i , . ; . i : l i l1 .
i r r  s teps us i . , : ,g ,  1r : ' -gh,  s .peeci

J
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s l l

e

.i.c
- +

c . r r - i t s  t o  i . : ecp 'bhe  b i r : d  a l i ve  b r r i  u i r co r : sc ious

j r r :o . , . j i : ; : t  ' , .Je shculc}  bui l i i  u : ,  the energl .
r rnd inc l 'e i l .s i i i r ; '  b i rd ' , , , rc_ i_31,  1, .

i i r 's  t  1 ,e. ;  i  vre 'Lr 'er 'e  ' r . i " r1. i - r r ;  ;_ : l . t  11.  , , i ,  o  I  i ; i ; r :  i . r t lerJy
but  due . to  sor , tewh;_i t  h ig l ter  1; ; rd , , i , : i ,q l , t  i . , re  god 4,  1(
r p r i s e . ' l ' i L a ,  b i r . c i  i ; u n c i t e i i  l .  l e : l  l , c . ,  l e  i r :  t l l e , r , , j . n j -
f igu.r . 'e  4 ar t . j  \ .  Fron there or t  1{ i : ,  J i_ ,c t i_rc: i  i ,o  r , rse
r  2  l bs  )  l i r as .  3 ' ca r t i ng  f r : o r  t r ug l . i 1 , , .  f l : c  3 i 1 r r€ l
ing a io .u;  i : " .pac i  speed r  t l te  en€i . r r i i ] ,  i^Ja:  ic" ' re ; rse iL
i l -  vre f ina l ,  ly  reachccl  lCA' , : :  r , ' i - t , j ;ou i ,  ar- t7 f r_t r - l , , l tcr

in oLit: rre-i:'

CUIVir' rrerl-U

a n d  a  b i g
s h i e i d l  S e
only 1 i,,g
energ;;. -t1'

1n  S l "e i ,S  r - l
h n  I  o  c

i n  i ; . r e  ] as  L
al"Ia.y aS Se€rn

t e s t ,  l i o , . , l e v e r ,  a
i n  t h e  p i c t u r e

l o t -  o i  ; l , c
f  ig 'ure 6.

:  I  O , ' i i

cc L or . l i ' l1rl t l l  t hc  t es t  r o i n  bs  conce r r i  i n i r ;  t i i e  - " i r i . f  sh ie l - i  ca r
the diagran f igur:e 7 .

in  the iast  'L- , rcr  i ;es ts  vre founcl  that  t i re  cai . rop;r  a, l  thougir  i  b
u i t h s i c o c l  a  d i r e c  t  h i t  o f  a  0 . 8  k g  b i r : d  a t  7 c o  u r , / n ,  i t  b r o k e
as  a  re  su l r c  o f  t i ' i  e  h i i  i  e  i hc  v , , i n t i sh ie ld .  l ' i ,  i s  i s  , i ue  t o  t i : Le
fac t  t ha t  t he  r v i nc i - : ] r i e1d  c le f l - ex ion  p resses  r1ov ,n  t he  a : . . c  r . r j r i ch
pe rn i t s  b i rC  nas , :  t o  ge t  " .mdc r  t i t e  : i n  o f  ; i , e  ce r . - j o l i r  a . l l c i  en te r .
t he  cockp i t '  Th i s  sp ray  o f  b i r dnass  b rea l<s  t he  canop : /  ; i . r d  i r i t . : r
the dunnl"  r t  is  i rowever shorun i l - rat  the du*ny/p i lo t  shouid.
su : l l ' i ve  as  i he  i i r ne r  v i so i  c i  i : i s  he rne i  i s  i i r t ac t .  see
1 l  i l n o  i\ / .

I t  i ;  a - l s o  i ; )  e ; r ) c r i e n c e
absence  o f  t he  canopy -  i s
i n  t he  S r . i ed i : ; i r  - r - i . r :  Fo rce
sho i red  t i i e  sa rne  r : esu1  t .

f r o m  e a r l - i e r  i ' 1 i g h t  t e s t s  i ; h a t ; i r e
no i s ; r  bu t  su r : v i - vab l c  o  I n  one  case
i re t .cr t  a  h i t  j . , ,  the canopJr  ' , , r l i . i  ch

f i i r :  s  t - reed i . i r  Lh: t ' ;  case t , ' l . :  ione
10' ) - r  kn/h ar id bhc b i rd i"'e igir I unkno it 'n.

The h i t  r -n  Lhe s r ;n . rc t r , r re  i r ,  . r ro r ,  t  o f  ' t r .e  l t inds l . , ie l .d  p rc rJ ,ucec l
a  l i o l e  ( s c e  i i r - ' r r : e  9 )  b r r t  t n e  b j r i l  n ; r s s , ,  , . / a s '  c i ' j o c t i v e J ; ,  s t c p p e d
by the  I t l  i  i - ; r6 -^onen 'L  i ' r ' c ; : i  e - : . r  ber : ing .  t . f re  coc l ;p i  , .

A  sunnar j r  c f  the  'ue .s tpo in ts  i s  four - r r i  in  the  tab le  f  ig -L r re  10 .

lh is  i c
too l  to
. , +  ^ t  l
a u  < ' L , L I

has ald.



' i l i ic  s t rengt l i  c f
a t f e e s : u ' i t ! i  t l ' , e

The capa.c t ' . t1 .  1, f  i1 , , .
no t  b :  ; ] i o , , . ' , t  b r i . ;  r - , i
we ig i ' r t  o f  1 . ' i  l l - , r "

tr r 'r i  i  .f j),1.

. r  i . L J  1 - L ,  l .

' ' , 1  
. ' ' ;

. . i  : I , 1 , 1 , ,

. l  
- i.; 

_

. l '

f t  was a. l -sc sho'v ; r - i  l . ; r r , . -b i .  , , i rd  1. i , ,  _ i . .
resuLt  in  a l , r :o .1;en ca. t .or , . \ .  b t . i " i  i . ' .1 ,  - ,  i ,
i f  he  has  e .  ; : - : i . o1 iu : - ' 13  \ - i : r r _ ,T  . : t , . . , r . , . i .

?he rnodi f ied : t ruc br ; . r 'e  i l r  f  r . i . , ,
t i ve  i n  s ' bc j . , t , i , i g  ' , . . 1 . r c  b - i : c j  n : : : : ; t 1 . ,  -

i l h e  s c o o l  o f
nced fur t i re : : :

t i l l :  tc ,s  t i . r t i ;  : ' i , rs
i : . - . . cs  t i - ga . t i o , r .
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