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$,'*.0'&(')+#//)(1'/,-'0"#(2#$&(2&'$&/')#0&/6'_T-&*&1'$&'5)-/'W\N[`6'
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)%-.(),1#3,&/'$&'(.1-&'%:.3,&6''

D3#4&4/7!U324&#3GVVV!1:3*!(#!*:/!&:03!(0!$:/(#!#/!OQQQ!"!
E0'/&-)')"$%+,"1&01C$),1:BBB16$)19)+$01H.0&,1&-16$)19&)-)$0#1M+(($)#Z'
@)#/'2&1'&<:0.#18'2)-'2"&('&/1'>#&(',(8'(")':,'G1-&'-%)0#/%'3,")*&2'0")#$&'),'
/.0'$",(&'1-A/'4),1&'1&24(.0.+#&8'$&/'5.=&(/'$".>/&-*)1#.('A#/!.-3&4,014#3!1#!
3#.+3-7#!9+&+:!(#*!F#&8&3#-$B!&1'$&'2.55,(#2)1#.('1-A/'/.:4#/1#3,%/'&1'$&/'
5.=&(/'9#()(2#&-/'2.(/#$%-)>0&/6'
'

'
'

!"#$%&!!'(#$/*+*3"&%!"#$
!"#(2.(*%(#&(1'5)F&,-'$&/'>)00.(/'%1)#1'>#&('0")>/&(2&'$&'5.=&('$&':#0.1)+&6'f('>)00.('&(1-)e(%':)-'0&'*&(1'2#-2,0&'$.(2'D'0)'5G5&'
*#1&//&'&1'$)(/'0)'5G5&'$#-&21#.('3,&'0,#6'
!)'9#('$,'XVEEE#A5&'/#A20&'*#1'$&/'1&(1)1#*&/'$")5%0#.-)1#.(/':.,-'0&/'$#-#+&-8':)-')$F.(21#.('$"4%0#2&/6'!&'>)00.('_)::&0%')0.-/'
^)%-./1)1#.(^`')*)#1'%1%'&(':)-1#&')>)($.((%'&1'-&/1)#1'/,-1.,1',(&')11-)21#.('9.-)#(&6'
L('17838'0&'+%(%-)0'9-)(U)#/'@&80+&)1$&//#()'0&':-&5#&-'>)00.('$#-#+&)>0&6'E0'%1)#1'5b':)-'1-.#/'4%0#2&/')21#.((%&/':)-'0"%3,#:)+&6'
7.('#(*&(1#.('(&'9.(21#.((&-)'3,",('/#A20&':0,/'1)-$'Z')*&2'$&/'5.1&,-/'a'
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P,'$%>,1'$,'XEXj'/#A20&8'0&'9$).01$0G%$+,1L$Y%&Y'A0/!73-/(!/:$J!*03!1#C0#1!
/:0*!3#>4#/(3:/&B'2.(U,1',('$#-#+&)>0&':-.:,0/%':)-'$&/'5.1&,-/'D'*):&,-'&1'
5,(#'$",('+.,*&-()#0'$&'$#-&21#.(6'
@)#/'0")>/&(2&'$",('5.1&,-'/,99#/)(1'9-&#()'0.(+1&5:/'0"%*.0,1#.('$&/'
$#-#+&)>0&/6'P':)-1#-'$&'W\[O'.('5#1'),':.#(1'$&/'5.1&,-/':0,/'0%+&-/';'$&/'
5.1&,-/'D'*):&,-8'$&/'5.1&,-/'D'&<:0./#.('.,'$&/'5.1&,-/'%0&21-#3,&/8'
)21#.(()(1'$&/'4%0#2&/6'
L('1852V'#0'='),-)#1'&,',('*.0'$&'$#-#+&)>0&6'@)#/'%&16)&C+&)1#+)+G&$D%&1
$#+(&'$&'2&'(.58'9,11J/$1S)$0(&J'2.(U,':)-'L5$)%&,1U&0$)#1&0 1884Z'
E0'%1)#1')21#.((%':)-',('5.1&,-'%0&21-#3,&')0#5&(1%':)-'$&/'>)11&-#&/'3,#'
&(1-)e()#1',(&'4%0#2&':0)2%&'D'0")*)(1'_$.(1'.(')*)#1'&(1-&:-#/'0)'9)>-#2)1#.('
*&-/'W\N]`6'
L('1898V1%&1D)",+%+&01[$0-.,I!8C.0-')$):1)',('5.1&,-'D'&//&(2&'/,-'
,('$#-#+&)>0&6'L('1901'AOQ!:,&:23#B'#0'2.(1.,-()#1'0)'h.,-'L#99&0'/,-'/.('
[$0-.,1!8C.0-12''&1'-&5:.-1&'0&'6)+\1!&8-,(5'$&'2&(1'5#00&'9-)(2/'.-6'
!

!"#!,:/&:03/#$#/&!(#!1-!W:03!=4EE#1!.-3!8-/&:*!X0$:/&!#/!OQTO!"'

'

"#!.3#$4#3!>:1!()0/!Y#..#14/5"!
!

!)'6)&C+7)&1-)$4&),"&1#&1%$1@$0(5&1&01
#+)+G&$D%&'&,1'0#&,'0&'16 Octobre 19106'
'
B)-'0)'/,#1&8'0"P00&5)+(&'$%*&0.::)'%(.-5%5&(1'
0&/'$#-#+&)>0&/6'!&'9$).012.01]&66&%+08'D':)-1#-'
$&'WkOk8'2.(/1-,#/#1'$&/'$#-#+&)>0&/'$&'+-)($&'
1)#00&':.,-'$&/'1-)(/:.-1/'0.(+'2.,--#&-6''
!&'R)$FI]&66&%+08'0.(+'$&']Ml'58'2.(/1#1,%'$&'
2#(3'>)00.(/'&(9&-5%/'$)(/',(&'2)-2)//&'&('
)0,5#(#,5'-&2.,*&-1&'$&'1.#0&8'%1)#1')21#.((%':)-'
2#(3'5.1&,-/'$&'NMO'?V6'E0':.,*)#1'&5:.-1&-']m'
:)//)+&-/6'''

'

'

!&'+)Y',1#0#/%'$)(/'2&/'$#-#+&)>0&/'%1)#1'/.#1'$&'0"5"%+8C1/.#18'0&'
:0,/'/.,*&(18'$&'0n5Y#).G70&'_1-A/'#(90)55)>0&'a`6'
'
C&/'0#+(&/'2.55&-2#)0&/'9,-&(1'2-%&/'3,#'-&0#)#&(1'T&-0#('D'o&pK
q.-g6'!)'$,-%&'$,'*.=)+&'%1)#1')0.-/'W]O'4&,-&/'_N'F.,-/`6''
L(').b1'Wk]k8'0&'/]1:?<1JR)$F1]&66&%+0J1&99&21,)',('-.8)1#81
C.0#&6'!&'*.=)+&'$,-&']W'F.,-/8'N'4&,-&/'&1'MW'5#(,1&/6'0&'
$#-#+&)>0&')*)#1'*.=)+%'/,-'mk'lW\'g56'
'
B,#/8'&('WkM[8'#0'='&,1'0"#(2&($#&'$,'r^+0#&0D8)G's8',('
$#-#+&)>0&'+%)(1'$&']NO'5A1-&/'$&'0.(+8'),'2.,-/'$,3,&0':%-#-&(1'
Ml'$&/'k['.22,:)(1/6''
'
#!!")-,,4(#/&!(0!Z4/(#/2037!1#![!$-4!OQ\P!]!1)-+3:.:3&!(#!"-^#'03*&!
/:/!1:4/!(#!_#`!a:3^5!

?&1')22#$&(1'/:&21)2,0)#-&'&1'$-)5)1#3,&'/.((&-)'0&'+0)/'$&/'*.0/'$&'$#-#+&)>0&/6'E0'
%1)#1'$b'),'-&5:0)2&5&(1'$&'0"4%0#,5':)-'$&'0"4=$-.+A(&Z':0,/'0%+&-'5)#/'1-A/'
#(90)55)>0&'a''
'
C&/':-.F&1/'5.$&-(&/'*.(1'0&/'-&5&11-&'),'+.b1'$,'F.,-':.,-'0&'1-)*)#0')%-#&('&('
-&5:0)2&5&(1'$&'0"4%0#2.:1A-&6' 

 



 

$"2#("JF2#C,HDK*+"2#789:;$<8:8=>##
!"#$?+"1*"+#$@'!#$
!&/':-&5#&-/'-%/,01)1/'&(-&+#/1-%/')*&2'0&/'>)00.(/')*)#&(1')(2-%'0"#$%&'3,&':.,-'%*.0,&-'$)(/'0")#-'#0'9)00)#1'G1-&':0,/'0%+&-'3,&'0,#6'S('
&('-&/1)'0.(+1&5:/':&-/,)$%6'E0'9,1'$#99#2#0&'$"='-&*&(#-'&1'2&0)'-&1)-$)'0&/':-.+-A/6'
V&-/'W[kl8'0&'D$).01$0G%$+,1L*_/T_'A,#104!C04!*)+&-4&!(+b]!4/&+3#**+!-0c!2-11:/*B'9,1'0",('$&/':-%2,-/&,-/'$&'0")%-.:0)(&'&1'$&'0")*#.(6'E0'
2.5:-#1'3,&'0".('$&*)#1')>)($.((&-'0"#$%&'$&'9)#-&'*.0&-',(&'5)24#(&')*&2'0)'/&,0&'9.-2&'$&'0"4.55&'&1'3,"#0'9)00)#18')>)($.((&-'
0"#$%&'$",(&')#0&'>)11)(1&8'&1'$.(2'$#-#+&-'0&/'-&24&-24&/'*&-/',(&')#0&'9#<&'5,(#&'$",(&'4%0#2&'&1'$",('5.1&,-':.,-'0")21#.((&-66'E0'
2.(U,1'&1'$&//#()',(&')#0&6'E0'%1,$#)'0&/'9.-2&/')%-.$=()5#3,&/'&1'#0'5#1'&('%*#$&(2&'0)':.-1)(2&'&1'0)'1-)e(%&6'E0'-%)0#/)',(':0)(&,-'/,-'
0&3,&0'#0'9#1'5.(1&-'$")>.-$',('&(9)(1'$&'WO')(/'&1'&(/,#1&'/.('2.24&-8'F,+&)(1':-%9%-)>0&8':-.>)>0&5&(1'$)(/'0"#(1%-G1'$&'0)'/2#&(2&8'
$&'-&/1&-'0,#K5G5&'),'/.0':.,-',(&'5&#00&,-&'.>/&-*)1#.(666'
!"5"%+(&8'2&'("%1)#1':&,1KG1-&':)/'0&':0,/'$#99#2#0&'D'-%)0#/&-'2)-'.('/"&('/&-*)#1'$&:,#/',(&'$#Y)#(&'$")((%&/':.,-'0&/'$#-#+&)>0&/6'P,'
$%>,18'.('9)>-#3,)#1'0&/':)0&/')*&2'$&/'>)->&/'$&'>)5>.,'3,#'#5#1)#&(1'0&/':0,5&/'$&/'.#/&),<6''S('0&/'-%)0#/&'&(/,#1&'&('>.#/6'

'
=:1#!?!'+14,#!#/!D-$2:0'

'

6&#14#3!(#!
,:/*&30,&4:/!
()'+14,#*!#/!
2:4*5!
#!
!
!
!

9:&#03!]!
>-.#03!(#!
1)=:1#!(#!

I1+$#/&!6(#3!
"' !'

@)#/8':.,-'0&'5.1&,-8'.('(&'2.(()#//)#1'),'$%>,1'3,&'0)'5)24#(&'D'*):&,-8'0.,-$&'&1':&,':&-9.-5)(1&6'V#(-&(1'&(/,#1&'0&'5.1&,-'D'
+)Y8':,#/'0&'5.1&,-'D'&<:0./#.('&1'0&'5.1&,-'%0&21-#3,&6''
C&'(.5>-&,/&/'1&(1)1#*&/'9,-&(1'9)#1&/')0.-/'2)-'0"#$%&'$&'0")%-.:0)(&'%1)#1'$)(/'0")#-'&1'$&'(.5>-&,<'&/:-#1/'2,-#&,<'/"=':&(24A-&(16'E0'
='&,1'>#&('$&/'&//)#/6'@)#/'#0'='&,1'>&),2.,:'$&'2)//&8'>&),2.,:'$")22#$&(1/'&1'(.5>-&,<'9,-&(1'2&,<'3,#'='0)#//A-&(1'0)'*#&6''

'

V&-/'W\N]8',('9-)(U)#/'/.8+,1/&-8)'/&'1,&'
)*&2',(&'5)24#(&'D')#0&/'>)11)(1&/'5,(#&'
$",(':)-)24,1&6'
'
t,#')'*%-#1)>0&5&(1'&99&21,%'0&':-&5#&-'*.0';'
L%"C&0-1*#&)'.,'%&,1F)7)&,1`)+G5-'u'L('
c-)(2&'.,'),<'v1)1/Kf(#/'u'S('(")'F)5)#/':,'
0&'$%1&-5#(&-'&<)21&5&(16  
'

I1+$#/&!6(#3!"!  
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1#*!E3@3#*!d347'&!

 
!&/'&//)#/'$&'?0%5&(1'P$&-'/.(1'5#&,<'2.((,/8':)-2&'3,&'2"%1)#1'&('c-)(2&'&1'3,&'/&/'*.0/'%1)#&(1'/#(.('4.5.0.+,%/8'1.,1'),'5.#(/'
&99&21,%/'$&*)(1',('2&-1)#('(.5>-&'$&':&-/.((&/'3,#':.,*)#&(1'&('1%5.#+(&-6'
!&/'9-A-&/'d-#+418'),<'f676P68'9)#/)#&(1'0&,-/'-&24&-24&/'1-A/'/&2-A1&5&(1'&1'D'0")>-#'$&/'-&+)-$/8'$&':&,-'$&'/&'9)#-&'*.0&-'0&,-/'
$%2.,*&-1&/6'!&,-/'-%/,01)1/'(".(1'%1%'4.5.0.+,%/'3,")//&Y'1)-$#*&5&(18'0.(+1&5:/'):-A/'0&,-/':-&5#A-&/'1&(1)1#*&/6'
!&/',(/'&1'0&/'),1-&/'%1)#&(1'&(2.,-)+%/'&1')#$%/'9#()(2#A-&5&(1':)-'0&/'5#0#1)#-&/'$&'0&,-/':)=/'-&/:&21#9/8'3,#'1&()#&(1'>&),2.,:'D'2&'
3,&'2&/'-&24&-24&/'-&/1&(1'/&2-A1&/6'



 

A.&2+"$3+&(/"#$4*3.+"#$$

Otto LILIENTHAL. 
" 

?"%1)#1',('#(+%(#&,-')00&5)($6'E0'&/1'
2.(/#$%-%'2.55&'0&':A-&'$&'0")*#)1#.(6'
P':)-1#-'$&'W\kO8'#0'/&'2.(/)2-)'D'
%3"-8#&1#814.%16%$0"8'):-A/',(&'
.>/&-*)1#.(')11&(1#*&'$,'*.0'$&/'
.#/&),<6'E0'2.(/1-,#/#1'$&/':0)(&,-/8'3,"#0'
&<:%-#5&(1)#1'0,#K5G5&6'B.,-'/&/'
&//)#/8'#0')*)#1'9)#1')5%()+&-':-A/'$&'
24&Y'0,#',(&'2.00#(&'$&'MO'5A1-&/'$&'
4),16''

'
E0':,>0#)',('0#*-&'3,#'9#1'/&(/)1#.('D'0"%:.3,&'^!&'*.0'$&/'.#/&),<'2.55&'>)/&'$&'0")*#)1#.(^6''
E0'&,1',(&'#(90,&(2&'2.(/#$%-)>0&'(.('/&,0&5&(1'&('P00&5)+(&'5)#/'),//#'&('c-)(2&'&1'$)(/'>#&('$"),1-&/':)=/6'f('$&'/&/'%0A*&/8'
c&->&-'$#/)#1'^?.(2&*.#-',(&'5)24#(&'*.0)(1&'("&/1'-#&(8'0)'2.(/1-,#-&'&/1':&,8'0"&//)=&-'&/1'1.,1^6'!#0#&(14)0'/&'1,&'&('W\kl'&('
&//)=)(1',(':0)(&,-'>#:0)('$.(1'0")#0&'/,:%-#&,-&'/&'>-#/&'&('*.06'

Clément ADER 
E(+%(#&,-8'(%'&('W\mW'D'@,-&18':-A/'$&'h.,0.,/&8'#0'/&':)//#.((&':.,-'0")%-.(),1#3,&'&1'&(1&($'$%*&0.::&-'0")%-.:0)(&';',(&'/,-9)2&'
+0#//)(1&'$)(/'0")#-'&1'(.(':0,/'0"#5#1)1#.('$,'>)11&5&(1'$&/')#0&/'$&/'.#/&),<6'E0'$%5.(1-&'3,&':.,-'9)#-&'$%2.00&-',('&(+#(':0,/'0.,-$'
3,&'0")#-'.(')'>&/.#('$",(&':,#//)(2&')/2&(/#.((&00&'3,#'(&':&,1'G1-&'3,&'5%2)(#3,&8'2"&/1'DK$#-&',('5.1&,-6'7.('5.$A0&8'2"&/1'0)'
24),*&K/.,-#/6'?"&/1'$")#00&,-/'0)'9.-5&'3,"#0'$.((&'),<')#0&/'$&'0")%-.:0)(&'3,"#0'2.(/1-,#1'D':)-1#-'$&'W\\]'&1'3,"#0'>):1#/&'^N.%&^6''

!")::)-&#0')',(&'&(*&-+,-&'$&'Wm'56'&1',(':.#$/'$&']kN'g+6'7.('
-&*G1&5&(1'2.(/#/1&'&(',('&(1.#0)+&'&('/.#&6'E0'&/1'5,(#'$",('
5.1&,-'D'*):&,-'$&']O'?V'&1'#0'&/1'$.1%'$",(&'4%0#2&'D'm':)0&/'&('
>)5>.,6''
!&'B1.(-.D)&1:=Ba8'+%1&FF&(-8&18016)&C+&)1D.0#1#&1Ka1C7-)&,'
)*&2',('4.55&'D'>.-$6'
L/1K2&'%&16)&C+&)14.%1b'S('&(')'$#/2,1%'0.(+1&5:/'2)-'2&'*.0'
("%1)#1':)/'.99#2#&0'&1'(")':)/':,'G1-&'4.5.0.+,%6'P*)#1K#0'*-)#5&(1'
*.0%'.,'>#&('/"%1)#1K#0'/&,0&5&(1'/.,0&*%'u'
!)'5G5&')((%&8'&('W\kO8'#0'2.(/1-,#1',('(.,*&0'&(+#('),3,&0'#0'
$.((&'0&'(.5'$"P*#.('_$,'0)1#('^)*#/^';'.#/&),`8',('(.5'3,&'0".('
*)')::0#3,&-'3,&03,&/')((%&/':0,/'1)-$'D'1.,/'0&/')::)-&#0/'3,&'
0".(')::&0)#1'F,/3,")0.-/'$&/')%-.:0)(&/6'

 
I1+$#/&!6(#3!?!!")=:1#!!OSSe!f!;:1!#/!OSQT!g1

 
!

I1+$#/&!6(#3!?!!")->4:/!/h\!G!OSQP'

?0%5&(1'P$&-')'&99&21,%'$&'(.5>-&,<'&//)#/':.,-'0")-5%&6'@)#/'
&('W\k['/.('$&-(#&-')::)-&#08'0"'*4+.01Pc1E'_$&,<'4%0#2&/'
&(1-)e(%&/'24)2,(&':)-',('5.1&,-'$&']O'?V`'(&':)-*#&(1':)/'D''
&99&21,&-',('$%2.00)+&'2.(1-J0%6'E0'-%,//#1'/&,0&5&(18'$%:.-1%':)-'
,('*&(1'*#.0&(18'D'-%)0#/&-'$&':&1#1/'/),1/'3,"#0'/&-)'&(/,#1&'$#99#2#0&'
$&'*)0#$&-'2.55&'$&'*%-#1)>0&'*.0/6''
!")*#.('EEE'9#(#-)'/)'2.,-/&'$)(/',('24)5:'*.#/#(6'
 

?.(+%$#%':)-'0"P-5%&8'-,#(%'&1'$%2.,-)+%8'P$&-'9#1'2)//&-'0"'v.0&'&1'#0'-&(.(U)'D'/&/'&//)#/':.,-'/&'2.(/)2-&-'D'0)'*#1#2,01,-&6'
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Orwille et Wilbur WRIGHT 

P,<'v1)1/Kf(#/8'2&/'$&,<'9-A-&/'%1)#&(1'$&/'9)>-#2)(1/'$&'
>#2=20&11&/8':)//#.((%/'$&'5%2)(#3,&6''
E0/'/&'1&()#&(1'),'2.,-)(1'$&/'&<:%-#&(2&/'5&(%&/'&('L,-.:&'&1'
#0/'%1)#&(1')#$%/'&1'2.(/&#00%/':)-',('#(+%(#&,-'$".-#+#(&'9-)(U)#/&8'
O(-$4&1L5$08-&6  

!
U,&->#!I'-/0&#!#/!.1-/#035"!

'
'

'

'

E0/'&<:%-#5&(1A-&(1'
$")>.-$'$&/'6%$0&8),6''
B,#/'/,-'0",('$"&,<'#0/'
5.(1A-&(1',('5.1&,-'D'
&<:0./#.(6'

'

?&':-&5#&-')*#.(8'%&1S%Y&)'_&('
9-)(U)#/'^!)'*.0)(1&^8'$,'(.5'$&'
0&,-'5)-3,&'$&'2=20&/`8'%1)#1',('
>#:0)('^2)()-$^'_w`'$&'W]8MN'5'
$"&(*&-+,-&6'
_w`'/#+(#9#&'3,&'0"&5:&(()+&'_2"&/1K
DK$#-&'0"&(/&5>0&'$&/')#0&-.(/'&1'$,'
+.,*&-()#0`'%1)#1'D'0")*)(16''

K3#$4#3!>:1!(0!N1%#3!"'

'

!&/'$&,<'4%0#2&/'%1)#&(1':0)2%&/'D'0")--#A-&'&1'1.,-()#&(1'&('/&(/'
#(*&-/&'0",(&'$&'0"),1-&'_2.(1-)-.1)1#*&/`6'L00&/'%1)#&(1'&(1-)e(%&/':)-'
,('C.-&8)1X1&\6%.,+.01#&1:?1L2'$&':,#//)(2&6'!")::)-&#0'$&*)#1'G1-&'
:-.:,0/%'D':)-1#-'$",(&'-)5:&'$&'0)(2&5&(1'&1'/&':./)#1'/,-'$&/':)1#(/6''
!&':<1#"(&CD)&1:BaE8'#0/'-%)0#/&(1'0&':-&5#&-'*.0'(.('$#/2,1%8'-%:%1%'
D'3,)1-&'-&:-#/&/'$)(/'0)'5G5&'F.,-(%&8'/,-'3,&03,&/'5A1-&/':,#/'/,-'
3,&03,&/'$#Y)#(&/'$&'5A1-&/8'$&*)(1':0,/#&,-/'1%5.#(/6'
E0/'*#(-&(1'/"#(/1)00&-'&('c-)(2&'&('WkO\6''
!&,-/'1-)*),<'&1'0&,-/'-&24&-24&/'/.(1'2.(1&5:.-)#(/'$&'2&,<'$"P$&-'
&1'#0'&/1'>#&('$#99#2#0&'$&'/)*.#-'3,#')'$&*)(2%'0"),1-&'2)-'1.,/'2&/'&//)#/'
%1)#&(1'1&(,/'1-A/'/&2-&1/6'

'



 

$"2#FH"J)"H2#TD$2#!"#F$+2#!"#UV#C"+H"2###
1@#W1:#FH"J)"H2#H"4DH!2##

8:;8$<$8:;=$$
CA/'WkOW'S&)D&)1*.0&'/,-',(':0)(&,-')*&2'0&3,&0'#0'
9&-)',('>.($'$&'NO'5A1-&/6'L('WkOM'#0'0"%3,#:&'$",('
5.1&,-'&1'#0')22-.24&'/)'5)24#(&'*.0)(1&'D',(&'^'
+-,&'^'3,#'1.,-()#1'2.55&',('*%-#1)>0&'5)(A+&6''
cLxTLx'/"%1&#($-)'l')(/':0,/'1)-$'0.-/'$&'0",('$&/'
:-&5#&-/')22#$&(1/'$&'0")%-.(),1#3,&6'

"#*!#**-4*!(#!N#32#3!#/!b04/!OQT\!]!_4,#5!"!

8:;B$<$8:;C$$
.(1'%1%'$&/')((%&/'2)05&/8'),'2.,-/'$&/3,&00&/'#0'("='
)':)/'&,'$"%*%(&5&(1'5)-3,)(16'?&'/.(1'
2&-1)#(&5&(1'0&/'9-A-&/'d-#+41'3,#':)-2.,-&(1')0.-/'
0&/':0,/'+-)($&/'$#/1)(2&/'5)#/'$)(/'0&'/&2-&16''

'
Création de la Fédération Aéronautique 
Internationale ( la F.I.A.) : à partir de là, il sera 
possible d'enregistrer les performances et les records. 

8:;D$
'
!&'?E1O(-.D)&1:Ba;V1[$0-.,I!8C.0-V',('-#24#//#5&'
T-%/#0#&('-%/#$)(1'&('c-)(2&8'&99&21,&',(':-&5#&-'*.0'$&'
lO'5'&('$#/1)(2&8'D'M'5'$&'4),16'7.(')*#.(8'0&'^:>1D+,^'
&/1',('>#:0)(8'$.1%'$",('1-)#('$")11&--#//)+&'2.(/1#1,%'$&'
$&,<'-.,&/'$&'>#2=20&11&6''

L#,:/*&4&0&4:/!(0!OR!24*5!"!
E0'&/1'%3,#:%'$",('5.1&,-'0%+&-'&1':,#//)(1'$&'NO'?V'
)::&0%'^P(1.#(&11&^8'2.(U,'&1'9)>-#3,%':)-'!&*)//&,-6''
B&,'$&'1&5:/'):-A/8'#0':)-2.,-1']]O'5'&('$#/1)(2&8'D'0)'
*#1&//&'$&'mW'g5y46 ' '
!&/'&//)#/'&1'0&/'-&24&-24&/'/&'5,01#:0#&(1';'9-)(U)#/8')00&5)($/8')(+0)#/8')5%-#2)#(/8'-,//&/8'#1)0#&(/666'@)#/'0&/'9-)(U)#/'/.(1'0&/':0,/'
)21#9/8')*&2'V.#/#('&1'c&->&-6''
C&/'5%2A(&/'/"#(1%-&//&(1'D'0")*#)1#.('&1':-.5&11&(1',(&':-#5&'D'2&0,#'3,#'&99&21,&-)'0)':-&5#A-&'>.,20&'$&'W'g56'

 
!&'9-)(U)#/'U.D&)-1T,0$8%-IM&%-&)+&'
#(*&(1&'0&'JC$0(5&1X1D$%$+J'3,#'
2.55)($&'0&/1$+%&).0,'A-0**4!(#!*:/!
4/>#/&4:/!(#.04*!OQTiB'&1'0&/'+.,*&-(&/'$&'
:-.9.($&,-6'

L:2#3&!=*/-01&GK#1&#34#!#&!*:/!->4:/!"! '
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8:;E$
/&1:E10.4&CD)&1:Ba<V1M$8%1L.)08V'&99&21,&'_5)0+-%'
0,#'/&0.('p#g#:%$#)'a`'&('5"%+(.6-7)&',('*.0'0#>-&'$&'
_1-A/'a`'2.,-1&'$,-%&6!!

K-01!I:3/0!#&!*:/!'+14,:.&@3#%!

"#!$:&#03!#c.:*+!-0!$0*+#!(#!1)-43"!
'

'

8:;9$
1
^&0)+1S$)C$0'&99&21,&':1dC1
&01(+)(8+-1F&)C"V'/,-',('
)*#.('^2.+,+0^'%3,#:%'$",('
5.1&,-'^P(1.#(&11&^6'
AL#,:/*&4&0+!,4G,:/&3#B'
B&,'):-A/8'#0'&99&21,&'0)'0#)#/.('
T.,=Kx&#5/';']['g5'&(']O'
5#(,1&/'_z\O'g5y4`8')*&2',('
:)//)+&-'D'>.-$6'
B,#/'#0':)-1'&('1.,-(%&'$)(/'0&/'
+-)($&/'*#00&/'&,-.:%&((&/8'.H'
#0'&/1')22,&#00#'&('4%-./6'!&/'
)*#.(/'/.(1'$%5.(1%/'24)3,&'
9.#/'&1'1-)(/:.-1%/'$)(/'$&/'
2)#//&/6'

 
!&/'9-A-&/'d-#+41'/.(1'*&(,/'/"%1)>0#-'&('c-)(2&6'!&,-/':&-9.-5)(2&/'/.(1'5.$&/1&/'),'$%>,18'#(9%-#&,-&/'D'2&'3,"#0/'-%,//#//)#&(1'
),<'f676P66'@)#/'#0/'/&'-)11-):&-.(1'*#1&':)-'0)'/,#1&6'P'0)'9#('$&'0")((%&8'#0/')--#*&(1'D':)-2.,-#-',(&'$#/1)(2&'$&'W]m'g5'D'll'g5y46'
E0/'5.(1&(1',(&'%2.0&'$&':#0.1)+&'D'B),6'S('2.55&(2&'D':)-0&-'$&'/.8+,19%")+.-'&1'$&'/.8+,19)&G8&-6'@)#/'),//#'$&1R$D)+&%1
2.+,+01&1'$&1^&0)+1S$)C$0Z1

 
j-234#1!;:4*4/!A(3:4&#B!->#,!
Z#/34!N-3$-/51

R$D)+&%12.+,+01AOSSTkOQP\B1&/1',('#(+%(#&,-K
5%2)(#2#&(8'3,#'9)>-#3,&'$&/':0)(&,-/'D'/&/'
4&,-&/'$&'0.#/#-/8'
'
^&0)+1S$)C$0'&/1'#(+%(#&,-6'E0'-%90%24#1'),<'
:-.>0A5&/'$,':-.9#08'$&'0"#(2#$&(2&'&1'$&'0")(+0&'D'
$.((&-'D'/&/')::)-&#0/':.,-'.>1&(#-',(&':0,/'
+-)($&'/1)>#0#1%6'

 
Z%(3->4:/!I-/-3(!;:4*4/!#/!OQOe!

/.8+,19%")+.-8'9)>-#2)(1'$&':4)-&/':.,-'),1.6'E0'/&'5&1'D'2.(/1-,#-&':-.1.1=:&'/,-':-.1.1=:&8'&('='&(+.,99-)(1',(&':)-1#&'$&'/)'
9.-1,(&6'?&'/.(1'$&/'5.(.:0)(/'&(1.#0%/'&(':):#&-'$&'?4#(&6'!&'MW'S21.>-&'WkO\8'#0'&99&21,&'/.(':-&5#&-'*.=)+&')%-#&(';',('1-)F&1''
$&'MO'g5')*&2']'&/2)0&/6''
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8:;:$F$$
?"&/1'0")((%&'$&/':&-9.-5)(2&/'a'!&'?K1H8+%%&-1:BaB1):-A/',('$%2.00)+&'),'0&*&-'$,'/.0&#0'/.8+,19/TU'OQ1)"8,,+-1%$1-)$4&),"&1#&1
%$1@*PL^T';'2"&/1'0"&<:0.#1'$&'0")((%&6'E0'+)+(&'%&16)+\1#81!$+%Y1@$+%6'

 
"#!D1#34:&!lV!(#!D1+34:&$'

!)'1-)*&-/%&'$&'0)'@)(24&'/&-)'
,('2.5>)1'D'$#/1)(2&'&(1-&'
^8D&)-1/$-5$C'&1'/.('
5.(.:0)('*0-.+0&--&1'2'&1'
T0&-#.1'$.(1'0&'9%&)+.-1e''
/&5>0&'>#&('5.#(/':&-9.-5)(1'
5)#/'3,#'%3,#:%'$",('5.1&,-'
*0W$0+1$&']N'24&*),<'D'M'
2=0#($-&/'1-A/'0%+&-'&1'1-A/'
:-#5#1#96'?&'5.1&,-'P(Y)(#'
$#/:./&':.,-1)(1'$",(&'3,)0#1%'
#($#/:&(/)>0&'^#0'(&'0i24&':)/^6'

 
"#!$:&#03!6/M-/4!(0!D1#34:&!lV$'

'

!)':-&5#A-&'1&(1)1#*&')'0#&,'0&Wk'F,#00&16'
{,>&-1'!)14)5'1&(1&'0")*&(1,-&'#0'&/1'/,#*#'
:)-',(''2.(1-&K1.-:#00&,-'$)(/'0&3,&0')'
&5>)-3,%'/&4$4$,,&8)6'@)#/'0&'5.1&,-'
/")--G1&'),'>.,1'$",(&''$.,Y)#(&'$&'
g#0.5A1-&/'&1'!)14)5'&/1'-&:G24%':)-'/.('
%3,#:&6'
#!"#!$:/:.1-/!6/&:4/#&&#!

Z02#3&!"-&'-$!.3#$4@3#!&#/&-&4>#!"'
'

!)'/&2.($&'1&(1)1#*&')'0#&,',(&'/&5)#(&':0,/'1)-$6'!.-/3,&'T0%-#.1'/"%0)(2&''#0'&/1''m4mW8'2"&/1'F,/1&'):-A/'0&'0&*&-'$,'/.0&#0'2.55&'
0"#5:./&'0&'-A+0&5&(1'$&'0"%:-&,*&'.('&/1'0&'$#5)(24&']N'F,#00&1'WkOk6'7)'9&55&'&/1'D'>.-$'$,'2.(1-&K1.-:#00&,-'^L/2.:&11&^6'C&'
0"),1-&'2.1%8',('$-):&),'c-)(U)#/'D'0)'5)#(8'?4)-0&/'c.(1)#(&'0")11&($':.,-'0,#'#($#3,&-',(':)//)+&'/,99#/)55&(1'>)/'$)(/'0&/'4),1&/'
9)0)#/&/'$&'C.,*-&/6'E0'%1)#1'N4WM'|'0&'*.0'$&'M\'g#0.5A1-&/')*)#1':-#1'F,/1&'M]'5#(,1&/6'^,)#*&!E-4&^8'$#1'/&,0&5&(1'T0%-#.16'^L1'!)14)5u^'
6'm"-&'-$!#*&!#/,:3#!]!8-/7-&&#5m!.('0")*)#1'0)#//%'$.-5#-')0.-/'3,&'T0%-#.1':-&()#1'0")#-'a'

!

'
 

L(':BaB')'0#&,'D'x&#5/8'&(':-%/&(2&'$,'B-%/#$&(1'$&'0)'x%:,>0#3,&8'0&'6)&C+&)1
C&&-+0G1$")+&06'E0'/&'2-%&'$&/'5&&1#(+/'&('>&),2.,:'$"&($-.#1/'5)#/'.('
&(-&+#/1-&'$%FD'>.('(.5>-&'$")22#$&(1/'5.-1&0/6''
'
S$)C$01>)1'$&/')&(.)#,1#&14+-&,,&'_\Og5y4`8'$&'$#/1)(2&'_W\O'g5':,#/']Mm'g5`'
&1'$&'4),1&,-'_WNN'5`6'
'

'

8:8;$
!&/'&<:0.#1/'/&'/,22A$&(16'!&/'$#/1)(2&/'/")00.(+&(1';'!.($-&/K@)(24&/1&-'_MOO'
g5`'|'1-)*&-/%&'$&'0)'@)(24&')00&-'&1'-&1.,-8'|':,#/'B)-#/KT-,<&00&/KB)-#/')*&2',('
:)//)+&-6'
L(')01#1,$&8'.(')11&#(1'0&/'W6OOO'5':,#/'0&/'M6OOO'56'!&'-&2.-$'$&'*#1&//&'&/1':)//%'
$&'\O'g5y4'D'WOk'g5y46'f('F&,(&':#0.1&'>-%/#0#&('$&']M')(/8'L5)+,-+$01L5$4&W8'
,8)4.%&1%&,1*%6&,'D']OOO'5'$")01#1,$&6'@)#/'#0'/&'1,&'D'0")11&--#//)+&66'
M)&C+&)1D)&4&-1F"C+0+01#&16+%.-&';'0)'>)-.((&'U$YC.0#&1#&1/$).(5&Z "'

 
'
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!&/'9.-5&/'$%9#(#1#*&/'/&'24&-24&(1'&(2.-&';1%+D&%%8%&8'($0$)#8'
C.0.6%$08'D+6%$0'.,'-)+6%$0666u''
'

I-/-3(!;:4*4/!AOQOO!gB!%!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!"42#1101#!"!

'
 

W34.1-/!(0!D#17#!D01:&%!!!' D4.1-/!N-3$-/%!!!' "42#1101#!"4`#/&--1!*03!*-!3-$.#!(#!714**#$#/&!%!!!

' ' '
S('/&'5&1'D'4.%&)1#&108+-'&1'5G5&':)-'5),*)#/'1&5:/8'.(':-&($'$&/':4.1./'$")*#.(8'.('%1)>0#1'$&/'%+$+,.0,1)$#+.1$+)I,.%6''
!&/'5#0#1)#-&/'/"#(1%-&//&(1'D'0")*#)1#.(6'S('2-%&',(&'/&21#.(')%-#&((&'$)(/'0"P-5%&'c-)(U)#/&8'/.,/'0&/'.-$-&/'$,'R"0")$%1U.A8&,6'
S('2-%&'$&/'>-&*&1/'5#0#1)#-&/'&1'.('.-+)(#/&'$&/'2.5:%1#1#.(/'5#0#1)#-&/6'
P,'[$%.01#&1%3*4+$-+.08'&('WkWO8'
H.$(5+C1L$6).0+':-%/&(1&',('$4+.01
X1-8)D+0&8'/)(/'4%0#2&8')(2G1-&'$&/'
-%)21&,-/8'5)#/'3,#'-&/1&-)'/)(/'
0&($&5)#(6!!!!!!!!!!
"#!.3#$4#3!->4:/!-!3+-,&4:/!C04!/)-*!E-4&!C0#!

3:01#3!"'
":3*!(0!.3#$4#3!#**-4!(#!>:1J!(#!1:/70#*!
E1-$$#*!*:3&-4#/&!(#!1-!&0%@3#!()+,'-.#$#/&!#&!
1)->4:/!*)#*&!+,3-*+!,:/&3#!0/!$03J!-.3@*!->:43!
+b#,&+!*:/!.41:&#51^&0)+1L.$0#f!*)#/!#*&!
&43+!->#,!C0#1C0#*!23n103#*!#&!,:/&0*4:/*!
$4/#03#*5'  
U/!3-,:/&#!C0#!R8,-$4&1T+FF&%!104!-03-4&!(4&?!o!F#0/#!':$$#J!>:0*!p&#*!/+!\T!-/*!&3:.!&q&r!s5!

'

WkWO'2"&/1'),//#'0)'()#//)(2&'
$&'0"*").0$4$%&'a'
!
#!(+,:11-7#!(0!.:/&!(#!1)H88!
D43$4/7'-$!.-3!=07#/#!D5!=1%5!
!

1)H88!D43$4/7'-$!"!

'
!&'WmyW]yWkWO'D'{)5:1.('x.)$/'}'V#-+#(#&'K'f('>#:0)('L8)-+,,1M8,5&)':#0.1%':)-'
0&'!#&,1&()(1'''''#!T8G&0&19Z1T%Y'#"(.%%&1&01?K1C1,8)1%$16+,-&1&01D.+,1#816.0-1
#81().+,&8)1$C")+($+0'^g[[19+)C+0G5$C^8''

"#!I03&4**!K0*'#3!!"'
!&'6)&C+&)1$66.0-$G&'/&-)'&99&21,%':)-'0&'5G5&':#0.1&'_L0=`'1.,F.,-/'/,-',('>#:0)('
?,-1#//'B,/4&-8'0&'W\yOWyWkWW8'/,-'0&':.(1'$,'2-.#/&,-')5%-#2)#('^B&((/=0*)(#)^'
%3,#:%'$",(&':0)1&K9.-5&'&('>.#/'0.(+,&'$&'MN'58')(2-%'$)(/'0)'>)#&'$&'7)('
c-)(2#/2.6''
'
!")*#.('&/1'%3,#:%'$&'1-.#/'2-.24&1/'9#<&/'24)-+%/'$")22-.24&-',(&'$&/']]'2.-$&/'
1&($,&/'&('1-)*&-/'$,':.(18'0&/1%&/'D'24)3,&'&<1-%5#1%'$&'/)2/'$&'/)>0&'$&'mN'g+6'  
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!&'9-)(U)#/'^&0)+1S$D)&12.(/1-,#1'0&'6)&C+&)15Y#)$4+.0'_3,&'0".('
)::&0)#1',('^)%-.:0)(&'5)-#(^`&1'0&'?=1C$),1:B:aV'#0'-%,//#1'0&'
:-&5#&-'$%2.00)+&'/,-'0"&),8'D'0"%1)(+'$&'T&--&6'!"4=$-)*#.('/&-)'
0.(+1&5:/',('2.(2,--&(1'$&'0")*#.(6''

'  

'

S('2.55&(2&'D'2.(/1-,#-&'$&/')*#.(/':0,/'0%+&-/'&('*,&'$&'0)'2.55&-2#)0#/)1#.('
;'[$0-.,I!8C.0-15&1'),':.#(1'0)'J!&C.+,&%%&JV'/,-'0)3,&00&'U.%$0#1R$)).,'
9&-)'0&/':-&5#&-/'&//)#/6''
'
!)'c-)(2&'&/1')0.-/'D'0)':.#(1&'$&'0")%-.(),1#3,&6'!&/':#.((#&-/'&1'0&/'
2.(/1-,21&,-/'/.(1'/1#5,0%/':)-'0)':)//#.('$&'0)'$%2.,*&-1&'$&'0")#-'&1':)-',('
/=/1A5&'$&':-#5&/'.99&-1&/':)-'$&'+-)($/'F.,-(),<'.,':)-'$&'-#24&/'#($,/1-#&0/8'
:.,-'-%2.5:&(/&-'0&/':0,/'),$)2#&,<'$"&(1-&'&,<6't,#'/.(1'2&/':#.((#&-/'&1'2&/'
2.(/1-,21&,-/'u '
#!"-!mX#$:4*#11#m!(#!L:1-/(!j-33:* 

8:88$
!&/':#0.1&/'/.(1'$&':0,/'&(':0,/'(.5>-&,<6'!")*#)1#.('&(1-&'$)(/'0)'*#&'2.,-)(1&6'!&/'2.,-/&/')%-#&((&/'/&'5,01#:0#&(1;'B)-#/K@)$-#$'
&('M'%1):&/8'B)-#/Kx.5&8'?#-2,#1'$&/'2):#1)0&/'&,-.:%&((&/666'

!&/'9-A-&/'@.)$0&'2.55&(2&(1'D',1#0#/&-'0&'5%1)0'$)(/'
0)'2.(/1-,21#.(')%-.(),1#3,&6''
'
P::)-#1#.('$,'^C.0.D%.(^';')*#.('5.(.:0)('D')#0&'
>)//&'5.(1%&'&(':.-1&KDK9),<8'/)(/'4),>)(8'.H'1.,1'&/1'
:-.9#0%6'
'
S('/&'5&1'D':-&($-&'$&/':)//)+&-/';'!.,#/'T-&+,&1'
&5>)-3,&'WO':&-/.((&/8':,#/'W]'$)(/'2&'3,&'0".('/&'5&1'
D')::&0&-',('^$").D8,^6'
'
!&'W\'9%*-#&-'WkWW8'),<'E($&/8'0&'9-)(U)#/'^&0)+1M"A8&-'
#(),+,-&'0)'6)&C+7)&16.,-&1$")+&00&'),'5.($&8'
1-)(/:.-1)(1'WN'g+'$&'2.,--#&-'&1'$&'2)-1&/':./1)0&/6  

K:*&#!-+34#//#5"!

 

!)':.:,0)1#.('2.55&(2&'D'/"#(1%-&//&-'D'0")*#)1#.('&1'0&/'
5%2A(&/'$&*#&((&(1':0,/'(.5>-&,<6''
'
!&/'9-A-&/'@#24&0#('2-%&(1'0&'R)$0#1M)+\1@+(5&%+0';'#0/'
:-.5&11&(1',(&':-#5&'$&'WOO6OOO'c-'D'2&0,#'3,#')//,-&-)'0)'
0#)#/.('B)-#/K?0&-5.(1Kc&--)($'_Mll'g5`')*&2',(':)//)+&-'D'
>.-$'&1'3,#'/&':./&-)'),'/.55&1'$,'B,=K$&KCJ5&6''
'

'
'
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8:8G$

L('c-)(2&8'0&'B)-0&5&(1')'2-%%'0"P%-.(),1#3,&'@#0#1)#-&6''
L('P(+0&1&--&8'.('2-%&'2&'3,#'$&*#&($-)'0)'UZ*ZSZ  

K-&3:0411#!-,3:2-&4C0#!(#!1-!L6N!!1#*!L#(!633:`*m5"''
 
Un aviateur américain, Albert Berry effectue, le 1er mars 1912, le premier saut 
en parachute6'P%-./1#&-8'#0'+)+(&'/)'*#&'+-i2&'D'$&/'&<4#>#1#.(/':)-)24,1#/1&/'D':)-1#-'
$&'>)00.(/6'E0')22.5:0#1'/.('&<:0.#1'$)(/'0&'2)$-&'$",(&'2)5:)+(&'$&':,>0#2#1%'),':-.9#1'
$",('(.,*&0')*#.('_/.(':)-)24,1&'%1)#1'0.+%'/,-'0")<&'$,'1-)#('$")11&--#//)+&`6'

'

' '

L('9)#18'0&':)-)24,1&')'%1%'#(*&(1%':)-'Léonard de 
Vinci'&18''-%)0#/%'$)(/'0&'-&/:&21'!$,'2-.3,#/'#(#1#)08''#0'
(&'/&-)'1&/1%8')*&2'/,22A/'3,"&(']OO\6'
'
#!I3:C04*!4/4&4-1!(#!"+:/-3(!(#!;4/,4!
#!#!W#*&!(#!>-14(4&+!(0!,3:C04*!(#!#!;4/,4!#/!eTTS!
'
!&'6)&C+&)1,$8-1&016$)$(58-&')'%1%'&99&21,%8'D':)-1#-'
$",('>)00.(8':)-'*0#)"1R$)0&)+0'0&'??1.(-.D)&':<B<1
),K$&//,/'$,':)-2'@.(2&),6't,&03,&/'+-)*,-&/'
-&1-)2&(1'2&1'&<:0.#16'
!!!K3#$4#3!*-0&!#/!.-3-,'0&#!#EE#,&0+J!]!.-3&43!()0/!2-11:/J!.-3!

6/(3+!j-3/#34/!1!"' '
S('9)#1'2.(9#)(2&'),<'#(/1-,5&(1/'&1'.('0&/':&-9&21#.((&';'0"#(+%(#&,-'9$#+0'5&/,-&'0)'*#1&//&8'D'0")#$&'$&'0"$0"C.C7-)&6'7,-'0&/'
)#0&/8'.('#(/1)00&'0&/'4.%&-,'&1'0&/'#+,6.,+-+F,15Y6&),8,-&0-$-&8),'.(')'2.5:-#/''3,",('2)>-&'&<)+%-%''-)0&(1#1'0)'*#1&//&'&1':-.*.3,&'
0&'$%2-.24)+&'&1'0)':&-1&'$&'*#1&//&6''
S('#(/1)00&'0&16+%.-&1$8-.C$-+A8&Z1
?"&/1'0&'$%>,1'$&/'-)#$/'&1'$&/'+-)($/'*.=)+&/6'!&'['5)-/'WkWW8'0&'R-)($'B-#<'@#24&0#('&/1')11-#>,%'D'x&(),<'&1'7&(.,3,&6'E0')*)#1'
%1%'2-%%'&('WkO\6'C)(/'0)'9.,0%&';'B)-#/K@)$-#$'_W6[OO'g5`':,#/'B)-#/Kx.5&'_W6]OO'g5'&(*#-.(`;'T&),5.(1')--#*&'W&-''&1'x.0)($'
R)--./'&/1']&5&6''

'
$!X#*!D3#70#&!OQOe!"'

'

'
N:^^#3!OQOe!$'

''E0'=')'),//#'0)'?.,:&'@#24&0#(';'0&/'2.(2,--&(1/'$.#*&(1':)-2.,-#-'),'5.#(/'0&'$.,>0&'$,'g#0.5%1-)+&'$&'0")((%&':-%2%$&(1&6'L00&'
:)//&'$&'N\m'g5'&('WkWO'D'W6]N]'g5'&('WkWW6'S('&99&21,&'0)'1-)*&-/%&'$,'2.(1#(&(1')5%-#2)#(8'$&'o&pKq.-g'D'0)'?)0#9.-(#&'_N6OOO'
g5`'5)#/'2"&/1'0)>.-#&,<';'\]'4&,-&/'$&'*.0'5)#/'&('mk'F.,-/8')*&2'l\'&/2)0&/'&1'>&),2.,:'$"4%0#2&/'2)//%&/6'
E0'2.55&(2&'D'/&'2-%&-',(':&,':)-1.,1'$)(/'0&'5.($&'$&'+-)($&/',/#(&/')%-.(),1#3,&/';'V.#/#(8'c)-5)(8'T0%-#.18'T-&+,&18'd-#+1'
@.-)(&K7),0(#&-'&('c-)(2&6'P'0"%1-)(+&-';'?&//()8'T&008'C&'{)*#00)($8'C.,+0)/8'?,-1#//'),<'f676P6'|'c.gg&-'),<'B)=/KT)/'|'7#-g./g='
&('x,//#&6'?&-1)#(&/'$&'2&/',/#(&/'&<#/1&(1'&(2.-&6''

S('2.55&(2&'D':-)1#3,&-'0)'4.%-+G&1$")+&00&'!&'^2#-3,&'T0%-#.1^8'
5%$#/&(1'0&/'2.(9-A-&/6666'?&'2#-3,&'9)#1'2.(()e1-&'0n)*#)1#.('&1'*&($-&'
$&/'5.$A0&/6n'C)(/'2&1'&/:-#18'&('.21.>-&'M"G.8#8'C.5&(F.Y'&1'
B&--&=.('2-%&(1'D'T,2'0)'W&'9.-5)1#.('$n,(&'6$-).8+%%&1#&14.%1
$().D$-+A8&8'/n&<4#>)(1'$&*)(1',(':,>0#2'$&']O6OOO':&-/.((&/6'!&,-/'
/4.p/'/.(1'/&5>0)>0&/'),<'^5.,*&5&(1/'$n,(&'1-.,:&')5%-#2)#(&'$&'
$)(/&,-/'$&'20)3,&11&/^8'0&/')::)-&#0/'*.0&(1'&(/&5>0&8'+-#5:)(1'&1'
:0)()(18'-%)0#/)(1'$&/'*#-)+&/'/&--%/8'/,#*)(1',(':-.+-)55&'
:-%)0)>0&5&(1'2.(*&(,8'0&'1.,1'$)(/',(&'>&),1%'-=145#3,&'3,#'%1)#1'
)11-)21#*&6'E0/'.(1'#(*&(1%'0&'74.p')%-#&(6'
'
=/!,4>41!?!K+7:0(J!N5I:14/J!X:$#/b:MJ!K#33#%:/J!]!1t:3474/#!(#!1-!O@3#!.-&3:0411#!

-,3:2-&4C0#!-+34#//#!AK'5!?!I5":.#MGD#1&3-/B!"'

'
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!
6;LUN!G!65;5!LU=!AOQOeB!K3#$4#3!$:/:.1-/!E#3$+J!.-3!0/#!*&30,&03#!#/!&02#*!

()-,4#3!,:0>#3&#!(#!&:41#!#&!()-10$4/40$J!#&!(#*!E#/p&3#*!#/!,#1101:u(!$!
'

"#!v*4@7#!+b#,&-21#w!(0!D-3:/!()U(^:1#^!$!
P'E//=K0&/K@.,0#(&),<8'0&'~,+7G&1"h&(-$D%&�'$,'9$).01#3O#d.%&d'&/1'&<:%-#5&(1%6'f('5)((&3,#('&/1'%F&21%'$",(')%-.:0)(&'&('*.0'
+-i2&'D',(':&1#1'2)(.(6 

8:8=$

'

?&'/.(1'),//#'0&/'6)&C+&),1,$8-,1&016$)$(58-&1X16$)-+)1#3801$4+.06'
!&':-&5#&-'/),1'&(':)-)24,1&'$",(')*#.('D'0#&,'0&':B1$.i-1:B:E1AxB6'P'0")#$&'$",('
:)-)24,1&'$#/:./%'/,-'0&'4),1'$,'9,/&0)+&8'0")*#)1&,-'M"G.8#'/),1&'$&'/.('5.(.:0)('
T0%-#.16 (*) encore un conflit de paternité entre  américain & français !!

 
$!"#!.3#$4#3!*-0&!.-3!K+7:0(!C04!*-,34E4#!0/!mD1+34:&m!.:03!1):,,-*4:/!
!")*#)1#.('9-)(U)#/&')'F.,%',('-J0&'$%1&-5#()(1'$)(/'0&'$%*&0.::&5&(1'$&'
0")%-.(),1#3,&6''
#!X)-0&3#*!#c#$.1#*!(#!*-0&*!#/!.-3-,'0&#5''

'  

!&']M'/&:1&5>-&8'U.%$0#1R$)).,'/,-'/.('@.)$0&I[$8%0+&)1-Y6&1^'_C.-&8)1&01"-.+%&1R0.C&'
$&'lO'?V`8'-)$4&),&1%$1@"#+-&))$0"&8'$&'71'x):4)�0'D'T#Y&-1&';[MO'g5'$.(1'NOO'),'$&//,/'$&'0)'
5&-6'E0'*.0&'D']NOO'5A1-&/'$")01#1,$&8'/)(/'5.=&('-)$#.6'E0')*)#1']NO'0#1-&/'$"&//&(2&'),'$%:)-18'#0'0,#'
-&/1&'D':&#(&'N'0#1-&/'D'0")11&--#//)+&6'!&'*.0')'$,-%'['4'NM'5#(,1&/6''
'

$:&#03!#/!+&:41#!j/:$#!$:/:*:0.-.#!(#![T!I;"1

1
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!
L#,:/*&4&0&4:/!>:1-/&#!(0!9:3-/#G8-01/4#3!&%.#!Z!

!
X#.#3(0**4/!

!&6&)#8,,+0')11&#(1'0&/']OO'g5y4')*&2'0&':-&5#&-')*#.('5.$&-(&'_)#0&'>)//&8'9,/&0)+&'/)(/'),2,('4),>)()+&8'5.1&,-'$&'WlO'?V`6  

B)-)00A0&5&(1'0&/')*#.(/'%*.0,&(1';'0&'6)&C+&)1D+C.-&8)'
*-)#5&(1'-%,//#'9,1'-%)0#/%':)-'0"#(+%(#&,-'-,//&'[+d.),dYZ''
'
L('WkWM'#0'2.(/1-,#/#1',('A8$#)+C.-&8)8'%&19.%(5.j8'3,#'
9,1'0")(2G1-&'$&/'+-)($/'>.5>)-$#&-/'_0&/'9.-1&-&//&/'
*.0)(1&/`'&1'$&/'+-./'1-)(/:.-1&,-/6''
'
E2#'0&'[+d.),dY1'%+$1@.8).C&-W'P'2.(U,'&('WkWM'&1'
:-&5#&-'*.0'&('WkWm'

'
S('/&'5&1'D'-%90%24#-'$)*)(1)+&'D'0")*#)1#.(8'D'&//)=&-'$&'2.5:-&($-&'&1'$&'5#&,<'2.(()e1-&'0)'5%2)(#3,&'$,'*.0';'^!")*#.('$.#1'G1-&'
&1'/&-)',('#(/1-,5&(1'$&'-&24&-24&'/2#&(1#9#3,&^6'
S('24&-24&'D'2.5:-&($-&'0&':.,-3,.#'$&'0")22#$&(1'#(2.5:-%4&(/#>0&6'E0'(&'$.#1':0,/'=')*.#-'$")22#$&(1/'#(2.5:-%4&(/#>0&/6'E0'(&'
9),1':0,/':)-0&-'$&'9)1)0#1%'5)#/'$&'9)#1/'&1'$&'0.#/6'S('2.(/#$A-&'5)#(1&()(1'3,&'0")*#)1&,-'$.#1'G1-&',('/:%2#)0#/1&'&1'(.(':0,/'
/#5:0&5&(1',('4%-./8',('#(2.(/2#&(1'.,',('9.,6'
:B:E'&/1'$.(2',(&')((%&'+0.-#&,/&8'5)-3,%&':)-'0)'1-)*&-/%&'
$&/'P0:&/8':)-'0&'2#-2,#1'$&/'2):#1)0&/'_B)-#/KT&-0#(KV)-/.*#&'
716B&1&-/>.,-+K71.2g.05K?.:&(4)+,&K!)'{)=&KB)-#/`'&1'
:)-'0)'1-)*&-/%&'$&'0)'@%$#1&--)(%&':)-'x.0)($'R)--./6'
'
S('/"#(1%-&//&'D'0)'4.%-+G&'$&:,#/']')(/'$%FD'&18'0&']W'
/&:1&5>-&8'/,-',('5.(.:0)('T0%-#.18'0&':#0.1&'9-)(U)#/'
*#.%65&1M"G.8#'-%)0#/&'/.(':-&5#&-'^%..6+0G^Z'_0&'
:-&5#&-'0..:#(+'$&'0"4#/1.#-&'$)1&'&/1':-.>)>0&5&(1'$,'),'
-,//&'P&,-&).41/,-'o#&,:.-1'EV'0&']O').b1'WkWM'D'�#&*`6'
B&+.,$':)//&-)',('1-#:0&'0..:#(+'0&']\'/&:1'a'

'
'"::.4/7!()0/!N:^^#3!1:3*!(#!1-!.3#$4@3#!70#33#!$:/(4-1#5"'!

'
S(':-%:)-&'$%FD'0)'+,&--&'&1'.('/"='&<&-2&6'!)'+,&--&'$&/'
R-&2/'2.(1-&'0&/'h,-2/8'$%/'WkWW8')':&-5#/'$&'5#&,<'
:-%2#/&-'0&'-J0&'$&'0")*#)1#.('$)(/',('2.(90#16' '

K'$&'/#5:0&/'5#//#.(/'$&'-&2.(()#//)(2&';'$&'F.,-'),'$%>,1'
&1'&(/,#1&'$&'(,#18''
'
K'$&/'0i24&-/'$&'1-)21/'&1'$&'>.5>&/8')-1#00&-#&'2.(1-&K
)*#.(/666'
'
K':)-'0)'/,#1&';')11)3,&'$",(')*#.('+-&2':)-'0")-1#00&-#&'1,-3,&'
&1':&,'):-A/')11)3,&'$",(&'2)(.((#A-&'1,-3,&':)-',('
4=$-)*#.('+-&26'
'
!&/'9-A-&/'@#24&0#('.(1'2-%%'0&'^B-#<'$&'0"P%-.K?#>0&^';'
0i24&-'$&'WN':-.F&21#0&/'$&']O'g+8'$&']OO'5'$&'4),18'/,-',(&'
2#>0&'$&']O'5A1-&/'$&'$#)5A1-&6'

!
D3#70#&!OQO\5"1

 
'
'
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P'0)'*&#00&'$&'0)'R-)($&'R,&--&8'.(')'%1)>0#'>#&('$&/'-&2.-$/6'[+1%3.01(.C6$)&1%&,16).G)7,1)"$%+,",1&0-)&1:Ba;1&-1:B:EZ1
1

$1:#61\Z6]:#_## &W@?@5]1# !?:@<A\1# T?@1::1# !56[1#]1#8ZW#

:Ba;1 ;1C1 ?aa1C1 >:1dCk51 ?:1,&(.0#&,1

:B:E1 ;Z:?a1C1 :Za?:1dC1 ?aE1dCk51 ?>15&8)&,1

!HI$JKLMNI$OHI$PHQMPOI0$

]k'/&:1&5>-&'WkWM8'0&'
c-)(U)#/'@$)(&%1M)"4.,-'
-&5:.-1&'0)'rL.86&1
R.)#.019&00&--'s'/,-',('r'
!&6&)#8,,+01s'&('>.,20)(1'
0&/']OO'g5'$,':)-2.,-/'&('
Nk'5#(,1&/'&1'mN'/&2.($&/6'
B-&*./1'>)1')#(/#'0&'-&2.-$'
$&'*#1&//&'5.=&((&'_]OO8\Ml'
g5y4`'&1'$&'*#1&//&':,-&'
_?aEV=Ka1dCk5`6''
'

X+.#3(0**4/!OQO\5"'

'

!&']\'$%2&5>-&'WkWM';'R&.)G&,1
/&G$G0&8\')5%0#.-&'0&')&(.)#1
#3$%-+-8#&'&(')*#.('D'>.-$'$",(''
@.)$0&1[$8%0+&)1L'_5.$#9#%'5)#/'
/)(/')#$&'-&/:#-)1.#-&`'';:?a1
C7-)&,8'),K$&//,/'$&'7)#(1K
x):4)�06''

9:3-/#!8-01/4#3!I5"'
'

'

En 1912, le Français S.8)0Y1bat le record de distance en 
avion : 1 010,9 km.  
C'est la première fois que la barrière des 1 000 km est 
(officiellement) atteinte.  
Au cours de ce vol, Fourny améliore également le 
)&(.)#1#&1-&C6,1#&14.%1: 13 heures, 17 minutes et 57 
secondes. 

V,4!0/!_4#0.:3&!V;!j!OQOekOQO\5"!
'

'
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$&#FH"J)3H"#G+"HH"#JD'!)&$"#78:8B<8:89>I#
!&$/R,'.@"+2"$/"$!S&+1"$&R+*"(("$8:8B$
P,'$%>,1'$&'0)'R,&--&8'0&'M').b1'WkWm8'#0'=')*)#1',(#3,&5&(1',(&')*#)1#.('$".>/&-*)1#.(8'$&'/,-*&#00)(2&'&1'$&'-&(/&#+(&5&(16'S('
&/1#5)#1'3,&'0")*#.('2"%1)#1'/,-1.,1',('5.=&('^:.,-'*.#-'$&'0"),1-&'2.1%'$&'0)'2.00#(&^6'?"&/1'D'0)'>)1)#00&'$&'V&-$,('3,&'0&'
2.55)($&5&(1'5#0#1)#-&'2.55&(2&'D'2.5:-&($-&'3,&'0")*#.(':&,1')::.-1&-'>&),2.,:':0,/'&1'.('&(1-&*.#1'0&/'0#&(/'3,#':.,--)#&(1'
&<#/1&-'&(1-&',(&'>)1)#00&'1&--&/1-&'&1',(&'>)1)#00&')%-#&((&6'S('*.0&'2.,-)55&(1'D'WOO'g5y4'&1'F,/3,"D'M'OOO'5'$")01#1,$&6'S('
2.55&(2&'D':-)1#3,&-'0)':4.1.+-):4#&')%-#&((&6'
!")-5&5&(1'$&/')*#.(/'&/1'#(&<#/1)(1'),'$%>,1'&1'#0'-&/1&':&($)(1'3,&03,&/'1&5:/'&(2.-&'1-A/'/.55)#-&6'?&'/.(1'0&/':#0.1&/'3,#'
$&5)($&(1'D':.,*.#-'&5:.-1&-'$&/'9,/#0/8'$&/'5#1-)#00&,/&/':,#/'3,&03,&/'>.5>&/'0)(2%&/'D'0)'5)#(6'@)#/':&,'D':&,'0)'24)//&'*)'
/".-+)(#/&-'&1'0&'>.5>)-$&5&(1'*)'/&'5&11-&'&('-.,1&'&1'/&':&-9&21#.((&-6'

 

!)':-&5#A-&'*#21.#-&'&('(.CD$-1$")+&0'&/1'
-&5:.-1%&':)-'0"%3,#:)+&'S)$0-W1&-1l8&,0$8%-1/,-'
,(')*#.('^2.+,+0^8'0&'N'.21.>-&'WkWm';'#0/')>)11&(1'
,(')*#.(')00&5)($'D'0)'5#1-)#00&,/&6  
 
#!6..-3#41!;:4*4/!]!2:3(!(0C0#1!1#!*#37#/&!N3-/&M!#&!1#!
$4&3-411#03!y0#*/-01&!3#$.:3&@3#/&!1-!.3#$4@3#!>4,&:43#!
-+34#//#!1#!i!:,&:23#!OQOR!
A(3:4&*!.':&:73-.'4C0#*!85Z56565B 

8:8C$

L('WkWN'^8G.1H80d&),'-%)0#/&'0&':-&5#&-')*#.('&(1#A-&5&(1'
5%1)00#3,&'D')*.#-'-%&00&5&(1'*.0%';'0&'H80d&)1H:6'
'

'F0/^#3!FO!"'
'
S('*.#1')::)-)e1-&'0&':-&5#&-')*#.('+,#$%':)-'-)$#.6'

'

'
S('2.(/1-,#1'>&),2.,:'$")*#.(/'&1'#0/'2.55&(2&(1'D'/&'
/:%2#)0#/&-'

K':.,-'0)'-&2.(()#//)(2&';'0&/'S$)C$0'&1'0&/'L$8#).08'
K':.,-'0)'24)//&';'0&/'@.)$0&8'0&/'P+&86.)-8 0&/'S.dd&)'&1'

0&/'[6$#1
K':.,-'0&'>.5>)-$&5&(1;'0&/'2.+,+01&1'0&/'9)&G8&-16 

 
_4#0.:3&!OO!mD+2+m5!"!

'
P::)-#1#.('$&/'9,/%&/8'2.(1-&'0&/'>)00.(/'&((&5#/6'
S8,"&1z!.3:b#,&41#!.3:.01*+!.-3!3+-,&4:/!73{,#!]!1)+b#,&4:/!]!73-/(#!>4&#**#!()0/!
7-M!:2&#/0!.-3!,:$20*&4:/5!!
U"$(-+.01.816).68%,+.016$)1)"$(-+.0!z!$:(#!(#!.3:.01*4:/!(-/*!
1#C0#1!(#*!7-M!*:/&!,'-**+*!>#3*!1)-334@3#!()0/!#/74/J!.3:b#&-/&!.-3!3+-,&4:/!,#&!#/74/!
>#3*!1)->-/&5!!

8:8D$
!"P-5%&'9-)(U)#/&'2-%&',(&'(.,*&00&')-5&8'0"P-5%&'$&'0"P#-8'
)*&2'/.(':-.:-&'%1)1K5)F.-6' '
P,'5.#/'$")*-#08'2"&/1'0)':-&5#A-&'+-)($&'>)1)#00&')%-#&((&';']M'>.5>)-$#&-/'9-)(U)#/'/.(1'.::./%/'D'W]'24)//&,-/')00&5)($/6'
f('+-.,:&'$&'*.0.(1)#-&/')5%-#2)#(/8'$&/'5#0#1)#-&/'#//,/'$&'0)'!%+#.('v1-)(+A-&8'2.(/1#1,&'0"L/2)$-#00&'!)'c),1&8'3,#'*#&($-)'%:),0&-'
0&/'P00#%/6'
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8:8E$<$8:89F$
!&/'&99&21#9/'$&/'9.-2&/')%-#&((&/'.(1'),+5&(1%'$)(/'$&/':-.:.-1#.(/'
%(.-5&/6'!&/')5%-#2)#(/'&(1-&(1'&('+,&--&6'

 
$!!!D3#70#&!OR!!"'

K'P::)-#1#.('$,'9)&G8&-1:>';',('>.5>)-$#&-'5.=&('>#:0)2&'3,#'),-)'
,('-J0&'#5:.-1)(1'F,/3,"D'0)'9#('$&'0)'+,&--&6'

K'P::)-#1#.('$&/'D.CD$)#+&),1$%%&C$0#,1G"$0-,';'
0&/'R.-5$6'!&/')00&5)($/'F&11&(1',(&'>.5>&'$&'
W6OOO'g+ . 

D:$2-3(4#3!j:&'-5"'
K'2-%)1#.('$&'0)'W�^'C#*#/#.('P%-#&((&'c-)(U)#/&8'
2.5:-&()(1'lOO')*#.(/'$&'24)//&'&1'$&'
>.5>)-$&5&(16'
P'0)'9#('$&'0)'B-&5#A-&'R,&--&'@.($#)0&8'0")*#)1#.('&/1'
$&*&(,&',(&')-5&'.99&(/#*&'-&$.,1)>0&8'$.(1'0&/'
:&-9.-5)(2&/'/.(1'&('(&11&':-.+-&//#.('

'

 

L$)$(-")+,-+A8&,1m1
K':.,-'0&/'>.5>)-$#&-/';' ' V#1&//&'5.=&((&';'WmO'g5y4'' ' B0)9.($;'m6NOO'5'

'''x)=.('$")21#.(;'NOO'g5'' ' ' ?4)-+&',1#0&';'NOO'D'W]OO'g+'
K':.,-'0&/'24)//&,-/';' ' V#1&//&'5.=&((&';']NO'g5y4'' ' B0)9.($;'l6OOO'56''

D:$2-3(4#3!-11#$-/(!j:&'-!$' Z-/(1#%!K-7#!;!1#!.10*!73-/(!2:$2-3(4#3!(#!1-!L6N!$'

!"#$4'+,"#$"($?+"#"(,"$"($8:8B$
!.-/3,&'0)'+,&--&'2.55&(2&8'0")*#)1#.('9-)(U)#/&'5&11)#1'&('0#+(&'WN\')*#.(/8'$&'Wm'1=:&/'$#99%-&(1/6'B.,-'0&/'/&-*#-8'&00&'$#/:./)#1'
$"&(*#-.(']NO':#0.1&/8'/,-'0&/'lNO'9.-5%/'&(1-&'WkOk'&1'WkWm6'
E0'2.(*#&(1'$")F.,1&-'D'2&'1.1)0'2#(3'$#-#+&)>0&/'&1'3,)1-&':)-2/'$&'>)00.(/6'!"%1)1K5)F.-')*)#1':-%:)-%',(&'+,&--&'$&'5.,*&5&(1'&1'#0'
)*)#1'&/1#5%'3,&'$&/'>)00.(/'(&':.,--)#&(1':)/')22.5:)+(&-'0&/')-5%&/'&('2)5:)+(&6'?&/'>)00.(/')*)#&(1'%1%'2.(/&-*%/',(#3,&5&(1'
:.,-'2.55,(#3,&-')*&2'0"&<1%-#&,-'&('2)/'$&'/#A+&6  
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!)'R)$0#&I9)&-$G0&':.//%$)#1'\m')*#.(/6'!)'x,//#&8'&(*#-.('
W\l6'
L('WkWN8'0)1S)$0(&19)#1'5&11-&'&('9)>-#2)1#.('W6]OO')*#.(/'
/,::0%5&(1)#-&/6''
L00&'(&'2.(/&-*&-)'3,&'2#(3'1=:&/'$")::)-&#0/';'0&/'@.)$0&1&1'
0&/1[6$#':.,-'0)'24)//&8'0&/'2.+,+0':.,-'0&'>.5>)-$&5&(18'0&/1
S$)C$01&1'0&/'L$8#).01:.,-'0)'-&2.(()#//)(2&6'

!
8.-(!#/!OQOP5"!

'
?4&Y'0")$*&-/)#-&8'0"*%%&C$G0&'$#/:./)#1'$"&(*#-.(']lO')*#.(/8'
$&'W]'$#-#+&)>0&/'&1'$&'(.5>-&,<'>)00.(/6'
/3*8-)+(5&1^.0G)+&')*)#1'[]')*#.(/6'

 

!
I-0(3:/!jR!$!

!!
9:3-/#!8-01/4#3!&%.#!"!(#!1)#*,-(3411#!98!\!$!

!"#$1*##*'(#$&"+*"(("#$
Les reconnaissances 

!)':-&5#A-&'1i24&')11-#>,%&'D'2&/',(#1%/')'%1%'0)')&(.00$+,,$0(&Z1
'
!&/'%1)1/K5)F.-/'%1)#&(1'/2&:1#3,&/'3,)(1'),<'-%/,01)1/'D')11&($-&'$&'
0".>/&-*)1#.(')%-#&((&6'S('2.55&(U)'D'/&'-&($-&'2.5:1&'$&'0&,-',1#0#1%'
0.-/'$&'0)'>)1)#00&'$&'0)'@)-(&'.H'0")21#.('$&'0)'-&2.(()#//)(2&')%-#&((&'
9,1'$%2#/#*&6'
L('WkWN'$%>,1)#1',('/&2.($'1=:&'$&'5#//#.('$&'-&2.(()#//)(2&8'0)'
65.-.G)$65+&1$")+&00&6''
'
x):#$&5&(18'0)'-&2.(()#//)(2&'/"&/1')22.5:)+(%&'$&'D.CD$)#&C&0-,6'
!&/':-.F&21#0&/',1#0#/%/'%1)#&(1'&('+%(%-)0'$&/'.>,/'$&'kO6'!&/'1#-/'
/"&99&21,)#&(1'D'>)//&')01#1,$&'&1'0)':-%2#/#.('%1)#1')//&Y'/)1#/9)#/)(1&6''
D:$2-3(#$#/&!$-/0#1!r%'

'

'

C&/'F%"(5&--&,19,-&(1'5G5&',1#0#/%&/';'&00&/'
)*)#&(1'0)'-%:,1)1#.('$&':.,*.#-'1-)*&-/&-'0&'
2)*)0#&-'&1'/)'5.(1,-&6'
'
CA/'0&'5.#/'$").b1'WkWm8'0&'($6+-$+0&1S$8)&'
)*)#1'9)#1'5.(1&-'$&/'9,/#0/K5#1-)#00&,-/'/,-'$&/'
)*#.(/'V.#/#(6'!&':#0.1&'%1)#1'D'0")*)(1'&1'
0".>/&-*)1&,-'/&-*)(1'0)'5#1-)#00&,/&'%1)#1'
$&--#A-&8'),K$&//,/'$&'0)'1G1&'$,':#0.1&6'

'
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Le bombardement stratégique. 

c#('WkWm',(&'/&2.($&'1i24&')::)-)#//)#1';'0&'>.5>)-$&5&(1'/1-)1%+#3,&6'
S('5#1'),':.#(1'0&'-%+0)+&'$&'0")-1#00&-#&')%-#&((&':.,-':.,*.#-'>.5>)-$&-'$&/'2#>0&/'
:-%2#/&/'_:)-'&<&5:0&'$&/',/#(&/'$")-5&5&(1`'&1':.,-':.-1&-')11&#(1&'),':.1&(1#&0'
5#0#1)#-&'$&'0"&((&5#6'!&/':-&5#A-&/',(#1%/'$&'>.5>)-$&5&(1'9,-&(1'2-%%&/'&('
(.*&5>-&'WkWm6'?"%1)#&(1'$&/'$4+.0,12.+,+0'D'5"%+(&16).68%,+4&'_:0)2%&'D'0")--#A-&`'
/&'$%:0)U)(1'D'0)'*#1&//&'$&'\O'g5y4'
&1'D'W6NOO'5'$")01#1,$&8'3,#':.,*)#&(1'&5:.-1&-'F,/3,"D'WOO'g#0./'$&'>.5>&/6'S('
2.5:-#1'1-A/'*#1&'0"#(1%-G1'$&'()*#+,&-'&1'$&'>.5>)-$&-':)-'+-.,:&6'

D:$2-3(4#3!;:4*4/!i!]!'+14,#!.3:.01*4>#5"11
S+01:B:K'&,-&(1'0#&,'0&/'6)&C+&),1D.CD$)#&C&0-,1#&108+-Z''

 

'

'
;:4*4/!&%.#!i!$!]!'+14,#!.3:.01*4>#!#&!I-/:/!"!

!
#;:4*4/!&%.#!\!->#,!$4&3-411#0*#!

'

!
D3+70#&G94,'#14/!DeJ!OQO[!A'+14,#!.3:.01*4>#B!!$! D3+70#&!iJ!OQOi!?!I'-**#03!()#*,:3&#5!$!

La chasse 
!)'1-.#/#A5&'1i24&'5#/&'&(':0)2&'9,1'%$1(5$,,&6'
CA/'WkWm8'$&/'-&(2.(1-&/'.::./)#&(1'$&/')*#.(/'$.(1'0&/':#0.1&/'(&'$#/:./)#&(1'3,&'$&'
2)-)>#(&/'.,'$&'-&*.0*&-/6'
@)#/',('*%-#1)>0&'2.5>)1'#5:./)#1',(&')-5&'9#<&'&1',(&'5)(�,*-&'$&'0")*#.(':.,-'0&'
:.#(1&-'&('$#-&21#.('$&'0".>F&21#96'7&':./)#1')0.-/'0)'3,&/1#.('$&'0"4%0#2&6'
'
h-.#/'/.0,1#.(/'9,-&(1'1&(1%&/'
K'C.0-&)1%3$)C&1X1%3$4$0-1#3801$66$)&+%1X15"%+(&16).68%,+4&'_/#1,%&'D'0")--#A-&`'5)#/'
2"%1)#&(1'$&/')*#.(/':&,'-):#$&/'&1'$#99#2#0&/'D'5)(�,*-&-8  
K'-+)&)1$81#&,,8,1#816%$01#&1%35"%+(&';'2"%1)#1'1-A/'#(2.55.$&8  
K'-+)&)1X1-)$4&),1%35"%+(&6'

$!_4#0.:3&!lV!$4&3-411#0*#!-0G(#**0*!(#!1)-41#5' 
 

D:$2-3(4#3!X#!Z->411-/(!AXZGRB!->#,!&43!]!&3->#3*!1)'+14,#5AU2*#3>#3!1#!214/(-7#B!$!
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!

!&'-+)1X1-)$4&),1%35"%+(&'_w`')'%1%'%1,$#%':)-'
0"#(+%(#&,-'9-)(U)#/'U$YC.0#1[$8%0+&)'
-&:-#/8'5#/'),':.#(1'_>0#($)+&'$&'0"4%0#2&`''&1'
,1#0#/%':)-'U.%$0#1R$)).,'&('WkWN6'@)#/'/.('
)*#.(')'%1%')>)11,':&,'):-A/'&1'0,#K5G5&')'%1%'
9)#1':-#/.((#&-')*)(1'$&':.,*.#-'0&'$%1-,#-&6'
*0-.0Y1S.dd&)':&-9&21#.((&'0&'^/&2-&1^')*&2'
,('/=/1A5&'$&'/=(24-.(#/)1#.('$&'0")->-&'
5.1&,-')*&2'0)'$%1&(1&'$&'0)'5#1-)#00&,/&6 *) 

Mais il n'est pas seul à avoir eu cette idée !). x.00)($'
R)--./':,'/"%*)$&-'):-A/']')(/'$&'2):1#*#1%6'
@)#/'#0')'&(/,#1&'%1%'1,%'),'2.5>)1'&('WkW\6!
#!!V/>#/&4:/!$4*#!-0!.:4/&!.-3!9-3,!D43^47&!#&!
0&414*+#!.-3!N:/,^!#&!j0%/#$#35 

!!
AxB!=/!E-4&!41!#c4*&-4&!0/!D3#>#&!*04**#!
(#!N3-/M!8,'/#4(#3!AOQO\B!
,034#0*#$#/&!:0214+#!.-3!&:0*!-0!
(+20&!(#!1-!O@3#!j0#33#!$:/(4-1#5 

'''L('WkWl8'0&'/&-+&(1'P0g)('5&1'),':.#(1'0)'*&-/#.('9-)(U)#/&'$&'0)'/=(24-.(#/)1#.(8'0&'/=/1A5&')(+0)#/'$&'?.(/1)(1#(&/2.'/,#*-)6''

!S"@'!.2*'($/"#$"#,&/+*!!"#$"2$/"#$&??&+"*!#$
!'"%*.0,1#.('9,1'-):#$&6'L('WkW['2&-1)#(/')*#.(/':.,*)#&(1')11&#($-&'$&/':0)9.($/'/,:%-#&,-/'D'l'OOO'5A1-&/6''
!&/'&99&21#9/'(&'2&//)#&(1'$&'2-.e1-&6'E0'9)00)#18':.,-'1&(#-'
2.5:1&'$&'2&/'$.((%&/'(.,*&00&/8'^%1)+&-^'0)'24)//&8'2&'
3,#':&-5&11)#1'0",1#0#/)1#.('$",('1-A/'+-)($'(.5>-&'
$")::)-&#0/6'
'
!&'W^'$%2&5>-&'WkW[8'0")-5%&'9-)(U)#/&'2.5:1)#1'W[W'
&/2)$-#00&/'),'9-.(16'L('(.*&5>-&'WkW\']lO'&/2)$-#00&/8'
$.(1'[m'&/2)$-#00&/'$&'24)//&'$&'W\')*#.(/'24)2,(&';'/.#1'
&(*#-.('
m6NOO')::)-&#0/6'
'
!")*#)1#.('5)-#1#5&8'#(&<#/1)(1&'&('WkWm8'2.5:1)#1'W6]OO'
5Y#)$4+.0,1&('WkW\6'

Z%(3->4:/!m;:4*4/m!"'
!&/'5.=&(/')%-#&(/'9-)(U)#/'/,-20)//)#&(1'0&/'5.=&(/'
)00&5)($/'&1'$&*)#&(1'G1-&',('$&/'%0%5&(1/'$%2#/#9/'$&'0)'
*#21.#-&'9#()0&6'  

L('WkW\8'0"#($,/1-#&')%-.(),1#3,&'9-)(U)#/&'.22,:)#1'WkO6OOO'
:&-/.((&/6'L00&')*)#1':-.$,#18'_&(1-&'WkWm'&1'9#('WkW\`'N]6Nml'
)*#.(/'&1'k]6M\l'5.1&,-/'$.(1':-A/'$&'0)'5.#1#%':&($)(1'0)'
$&-(#A-&')((%&'$&'+,&--&6'
!&/':#0.1&/'%1)#&(1'9.-5%/':)-'$&/'%2.0&/'5#0#1)#-&/6'E0'9,1'$%0#*-%'
Wl6\Mm'>-&*&1/'$&':#0.1&/6'
'
P'0)'9#('$&'0)'+,&--&8'0")*#)1#.('&/1'$&*&(,&',(&'*%-#1)>0&')-5&'
.99&(/#*&6''
!)'*#1&//&'5.=&((&'&/1':)//%&'D']NO'g5y466'
!)'c-)(2&')':-.$,#1'NW6OmO')*#.(/'&1'0"P00&5)+(&'m\6NM[6'@)#/'
0&/':&-1&/'&('4.55&/'&1'&('5)1%-#&0'.(1'%1%'1-A/'0.,-$&/6'

D3+70#&!OPJ!OQOS!!'
! 

!"#$-'11"#$
L('WkWm8'0&/'()*#+)(1/')::)-1&()#&(1'D'0")-5%&')21#*&6'?"%1)#&(1'/.#1'$&/'5#0#1)#-&/'$&'2)--#A-&8'/.#1'$&/':#0.1&/'>-&*&1%/')22.5:0#//)(1'
0&,-'/&-*#2&'5#0#1)#-&6''
f(':&1#1'(.5>-&'$&':#0.1&/'2#*#0/'9,1'5.>#0#/%'$)(/'0")-5%&')*&2'0&,-/')*#.(/8'2.55&'/.8+,19)&G8&-Z'E0'='&,1'),//#'$&/'*.0.(1)#-&/'
&(+)+%/6''
E0/'%1)#&(1'$)(/'0&,-'#55&(/&'5)F.-#1%'$&/':)//#.((%/6'?&-1)#(/'%1)#&(1'#//,/'$&/'20)//&/')#/%&/'$&'0)'/.2#%1%'_%0A*&/'$&/'R-)($&/'
v2.0&/8'9#0/'$&'9)5#00&/`8'$"),1-&/'%1)#&(1'$&/'/:.-1#9/8'1&0/'R&.-+&/'?)-:&(1#&-6'
h.,1'0&':&-/.((&0'%1)#1'-)//&5>0%'$)(/'0)'2&00,0&')%-.(),1#3,&'$&'>)/&8'0"&/2)$-#00&8'$.1%&'$",('(.58'$",('(,5%-.'&1'$",('#(/#+(&'&1'
3,#'-&+-.,:)#1'&(*#-.('WNO':&-/.((&/'_:#0.1&/8'5%2)(#2#&(/8'()*#+)(1/8':&-/.((&0/'$#*&-/`6'L00&'/1)1#.(()#1'&('>.-$,-&'$&/'1&--)#(/8'
),'*.#/#()+&'$",(&':#/1&'&('4&->&8'/#+()0%&':)-',(&'5)(24&'D')#-'&1',('h'$")11&--#//)+&6'!&/'%3,#:)+&/'%1)#&(1'24),$&5&(1'4)>#00%/'
2)-'0&/'*.0/'/&'9)#/)#&(1'D'0")#-'0#>-&'&1'D'$&/'1&5:%-)1,-&/'/.,*&(1'1-A/'>)//&/6'
?&/':#0.1&/'%1)#&(1'1.,/'1-A/'5.1#*%/'&1'0&,-'$%/#-'%1)#1'$&'-&5:.-1&-'0&':0,/':.//#>0&'$&'*#21.#-&/'&1'$&'$&*&(#-'$&/'^)/^6'
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2.+(+1%&1(%$,,&C&0-1#&,1:a16)&C+&),1J$,J1S)$0n$+,'_&/1#5)1#.(':#0.1&'_`'(.('2&-1#9#%&`'
:11

S.0(d1
?11

R8Y0&C&)1
E11

P80G&,,&)1
>1

@$#.01
K1

9.Y$81
;1

L.+FF$)#1
<1

9.8)h$#&1
=1

M+0,$)#1
B1

!.)C&1
:a1

R8")+01
[N''
_W][`'

Nm''
_\k`'

mM''
_Nm`'

mW''
_WON`'

MN' Mm' ]\' ]['
]M''
_kM`'

]M'

 
"##!N:^^#3!XL!O!&34.1-/!(0!D-3:/!3:07#m!9-/E3#(!;:/!L4,'&:EE#/J$'

@)#/'0&':0,/'
+-)($'^)/^'$&'0)'
B-&5#A-&'R,&--&'
@.($#)0&'9,1'0&'
:#0.1&')00&5)($'
@$0F)&#12.01
U+(5-.FF&0V'
)*&2'=a1
4+(-.+)&,1
5.C.%.G8"&,6 '

 
9-/E3#(!;:/!L4,'&:EE#/ 

C&/'-&2.(/1#1,1#.(/'*.0)(1&/'$&'/.('2%0A>-&'-)+6%$01S.dd&)6'

'  

L('c-)(2&8'R8Y0&C&)19,1',(':#0.1&'$",(&'-)-&'>-)*.,-&'&1'#0'&/1'-&/1%'
0",('$&/':0,/':.:,0)#-&/8'$&*&()(1',('*%-#1)>0&'5=14&6'o%'&('W\km8'#0'
)*)#1']O')(/'),'$%>,1'$&'0)'+,&--&6'C&'2.(/1#1,1#.('9-)+#0&8'#0'9,1'-&9,/%'
),'2.(/&#0'$&'-%*#/#.('&1'#0'(&':,1'&(1-&-'$)(/'0")-5%&'_:)-'0)':&1#1&'
:.-1&`'3,&'+-i2&'D'$&'9),<'$.2,5&(1/'&1'D'$#*&-/&/'2.5:0#2#1%/6'
'
C",('2.,-)+&'/)(/':)-&#08'1%5%-)#-&'D'0"&<2A/8'D'>.-$'$&'/.(')*#.('^/&1
2+&8\1L5$)%&,^8'#0'&,1'Nm'*#21.#-&/'4.5.0.+,%&/8'5)#/'.(':&(/&'3,"#0')'
)>)11,':0,/'$&'WOO')::)-&#0/6'
'

 

'

E0'$#/:)-,1'$)(/',('2.5>)1')%-#&('0&'WW'/&:1&5>-&'
WkW[6'E0')*)#1']M')(/6'7.('2.-:/'(")'F)5)#/'%1%'
-&1-.,*%66  

 
# ")->4:/!(#!j#:37#*!j0%/#$#35!
!
!H/!8.-(!;VV!(#!1)#*,-(3411#!(#*!,47:7/#*!!/:$$+!
m"#!>4#0c!I'-31#*m 
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!&$,-&##"$&$!&$#&.,*##"$
P00#%/'&1'P00&5)($/'9)#/)#&(1'+-)($',/)+&'$&/'D$%%.0,1#3.D,&)4$-+.0')::&0%/'^[$8(+,,&^'24&Y'0&/'c-)(U)#/8'&1'^!)$(5&0^'24&Y'0&/'
P00&5)($/6'R.(90%/')*&2'$&'0n4=$-.+A(&'&1')/2&(/#.(()(1')0.-/'D'0&,-':0)9.($'_&(*#-.('WNOO'5`8'#0/'-&5:0#//&(1'&('9)#1',(&'1-#:0&'
5#//#.('/,-',(&'Y.(&'$n&(*#-.('l'g#0.5A1-&/'$&':-.9.($&,-'.22,:%&':)-'0n&((&5#';'/,-*&#00)(2&'$&'/.(')21#*#1%8'-&:%-)+&'$&'/&/'
>)11&-#&/':)-'0&/'0,&,-/'.,'9,5%&/'&1'-%+0)+&'$,'1#-'$&'0n)-1#00&-#&')5#&6''
!n.>/&-*)1&,-'1-)(/5&1':)-'1%0%:4.(&'0&/'#(9.-5)1#.(/'-&2,&#00#&/6''E0'%1)#1'*#1)0':.,-'0&/'$&,<'2)5:/'$&':.,*.#-'-&:%-&-'0&/'
5.,*&5&(1/'$&/'1-.,:&/'&((&5#&/'&1')(1#2#:&-'0&,-/')11)3,&/6'

!

9-/|0>3#!()0/!X3-,'#/! D-11:/!I-C0:&!&%.#!9!->#,!*:/!&3#041!-0!,-$.!(#!I:}&C04(-/5!
P'W6NOO'5A1-&/'$n)01#1,$&'0&/'>)00.(/'/.(1'-&0)1#*&5&(1'D'0n)>-#'$&/'.>,/6''
E0/'/.(1')11)3,%/':)-'0&/')*#.(/'D':)-1#-'$n.21.>-&'WkWN6''
!n.>/&-*)1&,-'&5>)-3,&')0.-/'$)(/'/)'()2&00&'$n./#&-',(':)-)24,1&6'

!
D-33-7#!->#,!2-11:/*!#&!,{21#*!(-/*!1#!,4#1!(#!":/(3#*!

AOQOP!#&!OQOSB!

H/!_4#0.:3&!lV!-&&-C0#!0/!2-11:/!->#,!(#*!E0*+#*!"#!K34#035!
!

8-0&!#/!.-3-,'0&#!]!.-3&43!()0/!2-11:/!#/!E#0!r!"!

@)#/'2&/'>)00.(/'%1)#&(1'),//#'9.-1&5&(1':-.1%+%/':)-'0)'24)//&'&1'0)'!L*6''
!&,-'$&/1-,21#.(''%1)#1'$.(2'$#99#2#0&'&1'$)(+&-&,/&6'
B.,-'0&/')11&#($-&'&99#2)2&5&(1'0&/')*#.(/'/"%3,#:&(1'$&/':-&5#&-/'5#//#0&/'%&,1).A8&--&,'^/&1M)+&8)^'a'

! !

W#*&!(#!&43!->#,!(#*!3:C0#&&#*!m"#!K34#03m!$ _4#0.:3&!O[!-0c!,:01#03*!E3-/~-4*#*�!1)->4:/!#*&!+C04.+!(#!E0*+#*!m"#!
K34#03m!
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"'(H"#!"+.#G+"HH"2#LMOMOQMOROS##
!"#$?+'3+"#$2",-(*A."#$
!&/'&<:0.#1/'-%)0#/%/'),'2.,-/'$&'0)'+,&--&'.(1'%1%'
:.//#>0&/'+-i2&'),'2.,-)+&'&1'D'0"4)>#0&1%'$&/'
:#0.1&/'5)#/'),//#'+-i2&'),<'%(.-5&/':-.+-A/'
1&24(#3,&/6'
!)1F+0&,,&'_5&#00&,-':0)(%'$&'0")*#.(`')'%1%'
)5%0#.-%&':)-'0)'+%(%-)0#/)1#.('$,'C.0.6%$01&1'
$,'-)$+01)&0-)$0-1)#(/#'3,&':)-'0)'$%2.,*&-1&'
$")00#)+&/'(.,*&),<'2.55&'0&'C,-)0,5#('3,#'
.99-&',(&'+-)($&'-%/#/1)(2&':.,-',('9)#>0&':.#$/6'
R-i2&'D'2&0)8'.(')'.>1&(,',(&'5&#00&,-&'-#+#$#1%'
$&'0"&(/&5>0&'&1'.(')':,'/,::-#5&-'0&/'4),>)(/6'

!
X-%&:/!d347'&!3-,#3!(#!OQeT!AI:0.#!j:3(:/!D#//#&&B!

9:/:.1-/!-10$4/40$J!&3-4/!3#/&3-/&5"!
'

!&/'5.1&,-/'.(1'%*.0,%6'!&/'-&24&-24&/'/&'/.(1':.,-/,#*#&/':.,-'
9)>-#3,&-'$&/'5.1&,-/':0,/'0%+&-/'&1':0,/':,#//)(1/6'
L('c-)(2&8'$&,<'1=:&/'$&'5.1&,-/'/&'/.(1':)-1)+%'0&'5)-24%';'0&/'
5.1&,-/'D'-&9-.#$#//&5&(1':)-')#-'_R(.5&`'&1'0&/'5.1&,-/'-&9-.#$#/':)-'
&),'_x&(),01'&1'{#/:)(.K7,#Y)`6'
9:&#03!L#/-01&!3#E3:4(4!.-3!#-0!':$:1:70+!#/!OQOPJ!#/!*#3>4,#!#/!OQOS!AD3#70#&!

lV;B5!Oe!,%14/(3#*!#/!;J!!eeJOT!"!J\Ti!I;!]!OiiT!&3k$/J!\ST!^75!"!
''

!&'F)$0n$+,1U$-&$8')'5#/'),':.#(1'0&'-8)D.(.C6)&,,&8)8'3,#'(&'/&-)'
,1#0#/%'3,&'>#&(':0,/'1)-$6''
K'!&':&-9&21#.((&5&(1'$&'0"#(/1-,5&(1)1#.('$&'>.-$'&1'&(':)-1#2,0#&-'%&1
4$)+.C7-)&1&-1%&19$#+0'_3,#'5&/,-&'0)'*#1&//&'-&0)1#*&'$&'0")*#.(':)-'
-)::.-1'D'0")#-')5>#)(16'

K'!)'6)&,,8)+,$-+.01#&,1($D+0&,'
K'!&')$4+-$+%%&C&0-1&014.%';'0&':-&5#&-'-)*#1)#00&5&(1'&('*.0'$&'
0n{#/1.#-&')'2.55&(2%':)-'0)'1%5%-#1%'$&'3,&03,&/'2)/2)$&,-/'
0.-/3,&'0&']W'(.*&5>-&'Wk]W8'),K$&//,/'$&/'2J1&/'$&'0)'
?)0#9.-(#&8',('4.55&':)//&'$n,('>#:0)('D',('),1-&')*&2',('
>#$.('$&']O'0#1-&/'$&'2)->,-)(1'&1'*)'*&-/&-'/.('2.(1&(,'$)(/'0&'
-%/&-*.#-'$&'0n)*#.('3,#'0n)22,&#00&6''

L->4&-411#$#/&!#/!>:1!Ae[!b04/B!OQe\!"!
X-/*!1#*!-//+#*!OQeTJ!1#*!.3#$4#3*!#**-4*!(#!3->4&-411#$#/&!(t->4:/!]!->4:/!:/&!
14#0J!,#.#/(-/&!41!*t-74**-4&!.10*!(t0/!#c#3,4,#!m*.:3&4Em!(#*&4/+!]!+&-2143!(#*!3#,:3(*!
C0#!(t0/#!.3:,+(03#!:.+3-&4://#11#5!"t#c#3,4,#!,:/*4*&-4&!]!1-/,#3!0/!&0%-0!C0#!1#!
.41:&#!(#!1t->4:/!]!3->4&-411#3!4/&3:(04*-4&!104!$p$#!(-/*!1t:0>#3&03#!(#!
3->4&-411#$#/&!/:3$-1#!(#!*:/!->4:/5!!
V1!*t-74**-4&!(:/,!(t0/#!$-/|0>3#!3#1-&4>#$#/&!(-/7#3#0*#5!!
=/!OQe\J!0/!24.1-/!XZGRD!234&-//4C0#!>:1-!.#/(-/&!\P!'#03#*!(t-EE414+#!73{,#!]!
.10*4#03*!3+.+&4&4:/*!(#!,#&&#!:.+3-&4:/5''
!)'*#1&//&'$&/')*#.(/')'$.,>0%8')11&#+()(1'0&/'mOOg5y48'0&'-)=.('
$")21#.(')'3,)$-,:0%'&1'0&':0)9.($')'%1%':.-1%'$&'l6OOO'D'WO6OOO'
5A1-&/6' '

!&/'6.)-&I$4+.0,'.(1'9)#1'0&,-')::)-#1#.(6'
6..:/&-7#!#/!OQeT!"'

h.,1&/'2&/'#((.*)1#.(/'%1)#&(1'1&/1%&/'&1'5#/&/'),':.#(1':)-',(&'
(.,*&00&'2)1%+.-#&'$&':#0.1&/'0&/'6+%.-&,1#3&,,$+Z1
P'0)'9#('$&'0)'+,&--&8'0)':0,:)-1'$&/':#0.1&/'.(1'%1%'$%5.>#0#/%/'&1'#0'
&<#/1)#1',(':)-2'#5:.-1)(1'$")*#.(/6'
!&/':#0.1&/'*.(1'24&-24&-'$,'1-)*)#08'$&':-%9%-&(2&'$)(/'0")*#)1#.(6'
C&,<'/.-1&/'$")21#*#1%/'/".99-&(1'D'&,<6''
K'0&/'&\5+D+-+.0,V1%&,1C&&-+0G,V1%$14.%-+G&8''
K'5)#/'),//#'%3&\6%.)$-+.0'&1'0&'$%9-#24)+&'$&'0)':0)(A1&6'
'
h.,/'0&/')*#.(/'$&'+,&--&'%1)(1'$&*&(,/'#(,1#0&/8'.('*)'/")::0#3,&-'D'
0&/'1-)(/9.-5&-':.,-':.,*.#-'0&/',1#0#/&-'$)(/'0)'*#&'2#*#0&6'

'
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!S"T?!'+&2*'($/.$3!'%"$"2$!"#$3+&(/#$+&*/#$78:G8<8:=;>$
C%/'0)'9#('$&'0)'+,&--&8',(&'/%-#&'$"&<:0.-)1#.(/'*)'$.((&-'D'0")*#.('0)'5)e1-#/&'$,'5.($&6''

1919 : La conquête de l'atlantique…  8 ans avant Lindbergh !!! 

!#($>&-+4'&/1K#0'0&''*)#(3,&,-'$&'0)'1-)*&-/%&'$&'0")10)(1#3,&'u'
?&11&'3,&/1#.('$#99#2#0&'/,++A-&'0"&<#/1&(2&'$&':0,/#&,-/'&<:0.#1/'
3,"#0'&/1'>.('$&'-)::&0&-6'!&/'1&(1)1#*&/'%1)(1'/.,*&(1'
&(2.,-)+%/':)-'$&/'5%2A(&/'#0'9),1':-%2#/&-'3,"&('WkWM'!.-$'
o.-1420#99&'2-%&'0&'6)+\1#81!$+%Y1@$+%'$&'!.($-&/6'E0'$%2#$&'
$n.99-#-'0)'/.55&'$&'WO'OOO'�'),':-&5#&-')*#)1&,-'3,#'
9-)(24#-)#1'0nP10)(1#3,&'$)(/',(')*#.(8'&(':)-1)(1'$&/'L1)1/'
f(#/'.,'$,'?)()$)8'&1'&(')--#*)(1'&('R-)($&'T-&1)+(&'.,'&('
E-0)($&'D'2.($#1#.('3,&'0&'*.0'/.#1'&99&21,%'&('5.#(/'$&'[]'
4&,-&/'2.(/%2,1#*&/6'
'

"-!,-3&#!(#*!(#0c!.3#$4@3#*!&#/&-&4>#*!3+0**4#*!"''
'

Albert C. Read et son copilote Walter Hinton réussissent à traverser en hydravion. 

!&'Wl'5)#'WkWk8',(&'&/2)$-#00&'$&'1-.#/'
4=$-)*#.(/')5%-#2)#(/'o?'3,#11)'h&--&'
o&,*&8'&('$#-&21#.('$&'0nL,-.:&6''f('/&,0'
)11&#($-)'0&/'PU.-&/8'):-A/'WN'4&,-&/'WM'
5#(,1&/'$&'*.06'!n4=$-)*#.('o?'&/1'
2.55)($%':)-'0&'0#&,1&()(1'$&'*)#//&),'
*%D&)-1LZ1U&$#'&1')=)(1'2.55&'2.:#0.1&'
`$%-&)1^+0-.0Z'&1'2#(3'5&5>-&/'
$"%3,#:)+&'a''

'

! 

f(&'/&5)#(&':0,/'1)-$'#0/'-&:)-1&(1'&('$#-&21#.('$&'!#/>.((&6'
?&11&':-&5#A-&'1-)*&-/%&'&/1':,-&5&(1'5#0#1)#-&'&1'&00&'(&'
2.--&/:.($':)/'),<'2-#1A-&/'$,':-#<'o.-1420#99&6''
'
x&)$'&1'{#(1.('/.(1'1.,1'$&'5G5&'0&/'6)&C+&),1X1$4.+)1
F)$0(5+1%o*-%$0-+A8&1&01$4+.0'&(1-&'0&':;1&-1%&1?<1C$+1:B:B6''
'
'
B)-1#/'$&'0)'T)#&'$&/'h-%:)//%/'0&'Wl'5)#':.,-'h&--&'o&,*&8'0&'
?)()$)8'0&/'PU.-&/8'B.(1)'C&0+)$)'0&']O'5)#8':.,-'9#(#-'0&']['
5)#'D'!#/>.((&6'E0/':.,-/,#*-.(1'F,/3,"D'!.($-&/'.,'#0/'
)--#*&-.(1'0&'WM'F,#('WkWk6''
'
!")::)-&#0'&/1',('L8)-+,,1PL1>'?,/4#.('A9-34/#!-$+34,-4/#B!
*.0)(1'D',(&'*#1&//&'$&'WNN'g5y46'
!
#!")'%(3->4:/!I03&4**!_I!R!!$ 

John William Alcock et Arthur Whitten Brown … effectuent la traverse sans escale ! 

C,'WN'),'Wl'F,#('WkWk8'0&/')*#)1&,-/'>-#1)((#3,&/'H.501`+%%+$C1
*%(.(d'_:#0.1&`'&1'*)-58)1`5+--&019).p0'_()*#+)1&,-`'-%)0#/&(1'0)'
-)$4&),"&1,$0,1&,($%&1#&1%3*-%$0-+A8&IP.)#6''
!&/'$&,<'T-#1)((#3,&/8'8'$%2.00&(1'#&1Q&))&1P&84&1&01#+)&(-+.01#&1
%o')%$0#&6'E0/'9-)(24#//&(1',(&'$#/1)(2&'$&'M6OM]'g5'&('*.0')'$,-%'Wl'
4&,-&/'&1'W]'5#(,1&/6'E0/':&,*&(1'1.,24&-'0&':-#<'o.-1420#99&'
_-%)21,)0#/%'D'WM'OOO'�`6''
!")::)-&#08'un bombardier bimoteur 2+(d&),12+CY1'2 ,'/&-)'1-A/'
&($.55)+%'D'0")11&--#//)+&6  
 

;4,^#3*!;4$%!V;!()61,:^!#&!D3:`/!-!*:/!-334>+#!]!I14E(#/!AV31-/(#B"%!
'
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H/#!3#,:/*&4&0&4:/!>:1-/&#!$' ;4,^#3*!;4$%!V;!()61,:^!#&!D3:`/!-!*:/!-334>+#!]!I14E(#/!AV31-/(#B$'

Georges Scott réalise un aller-retour … en dirigeable ! 
 !&':-&5#&-')00&-K-&1.,-'1-)(/)10)(1#3,&'/&'9#1'$,']'
),'l'F,#00&1'&1'$,'WO'),'WM'F,#00&1'WkWk'D'>.-$'2&11&'
9.#/K2#'$",('#+)+G&$D%&1)+G+#&'UE>6''
'
!&'@)F.-')(+0)#/'R&.)G&,1[(.--'&1'/.('%3,#:)+&'
$&'MO'4.55&/'2.,*-#-&(1':.,-'0")00&-'N6OM['g5'&('
WO\'4'W]'5('$&'c#-14'.9'c.-14'&('L2.//&'D'
@#(&.0)':-A/'$&'o&p'q.-g8'&1':.,-'0&'-&1.,-'D'
B,04)5'N6WNO'g5'&('[N'4'OM'5(6''

"#!L\R!"'
'

L('5)#'WkWk8'x)=5.($'S-1&#+8'_,('c-)(U)#/`'$%2#$&'$&'2-%&-',('(.,*&),':-#<'$&']N'OOO'�':.,-',(&'1-)*&-/%'$&'0nP10)(1#3,&'$n,(&'
/&,0&'1-)#1&8'$&'o&p'q.-g'D'B)-#/'.,'$&'B)-#/'D'o&p'q.-g6'?&':-#<'1&(1&-)'$&'(.5>-&,<')*#)1&,-/':&($)(1'\')(/'&1'2"&/1'9#()0&5&(1'
L5$)%&,1/+0#D&)G5'3,#'0&'-&5:.-1&-)'&('$%2.00)(1'$&'o&p'q.-g'0&']O'5)#'Wk]['D'W]'4&,-&/'N]8'D'>.-$'$,'^[6+)+-1.F1[-1/.8+,^'&1'
&('/&':./)(1'),'T.,-+&1'MM'4&,-&/'&1']O'5#(,1&/':0,/'1)-$6''

1921 

!)'c-)(U)#/&'*#)+&00&19O//*P!8'9-)(24#1'0)'?.-$#00A-&'$&/'P($&/'
_lOOO'5`')*&2',('L$8#).01RE6'

 
I-0(3:/!j\!$!!!!!!!!!!!!6(34#//#!DU""6_X!"'

 

1922 
'
C&/'B.-1,+)#/8'[$($#8)$1L$D)$+'_:#0.1&`'&1'
R$G.1L.8-+05.'_()*#+)1&,-`8'-%)0#/&(1'0)'
:-&5#A-&'1-)*&-/%&')%-#&((&'$&'0"P10)(1#3,&K
7,$6''
'
!n)::)-&#08',('S$+)&Y1'''I!8':)-2.,-1'\M\M'g5'
&('l]'4&,-&/6'A->#,!#*,-1#*!rB'
'

N-43#%!VVVGX!"'

'
'
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1923 

 

Les performances des avions (vitesse, altitude, autonomie…) s'améliorent de 
jour en jour.  
 
!&'MO'.21.>-&',('c-)(U)#/8'[$#+1/&(.+0-&8'/,-',('P+&86.)-I!&%$G&, >)1'0&'
)&(.)#1#3$%-+-8#&'_WW6WmN'5`6''
 
#!_4#0.:3&!_4XGRT!!OQe\!

!&/')*#.(/'/.(1'/%-#&,/&5&(1'5.$#9#%/'
:.,-')22-.#1-&'0&/':&-9.-5)(2&/'a'
'
?&'U$(&)1P+&86.)-I!&%$G&'$&'7)$#'
!&2.#(1&'&/1',(&'9.-5,0&',&,A8+6%$06'
?"&/1',('>#:0)('$.(1'0n)#0&'#(9%-#&,-&'&/1'
$n&(*&-+,-&'(&11&5&(1'-%$,#1&':)-'
-)::.-1'D'2&00&'$&'0n)#0&'/,:%-#&,-&6'
'

8,'+$-!(#*!(#0c!-41#*!(#!,#!*#*C04.1-/!"!
!

#!"#!L-,#3!_4#0.:3&GX#1-7#'

'
Les records pleuvent ! Pas plus tôt réalisés ils sont aussitôt effacés des tablettes par un autre concurrent. 

' '
=/!9-3*!65!K#-3*:/!2-&!1#!3#,:3(!(0!$:/(#!(#!>4&#**#!A\STJiPO!^$k'B!

*03!0/!mI03&4**!L[!m'
=/!/:>#$23#!,)#*&!1#!.41:&#!-$+34,-4/!65F5!d4114-$*!C04!.:3&#!1#!!3#,:3(!(#!

>4&#**#!.03#!]!ReQJQei!^$k'J!*03!0/!o!I03&4**!LeIGO!s5'

En avril l' équipage américain (les lieutenants Oakley Kelly 
et John MacReady), bat le record de durée de vol : 36 heures 
et 04 minutes, sur un « S.dd&)1/+D&)-Y ». 
 
En mai, q&%%Y1et1@$()&$#Y &99&21,&(1'0)'première traversée 
transcontinentale des États-Unis sans escale ($&'o&pKq.-g'D'
7)('C#&+.'&('?)0#9.-(#&'/.#1'&(*#-.('m6OOO'g5`'en 26 h 50 
min sur un S.dd&)1QI? baptisé « P.01[-.61L.$,-1-.1
L.$,- ».  
Ils obtiennent le trophée Mackay pour cet exploit.''
'

N:^^#3!WGe!m_:/!8&:.!I:-*&!&:!I:-*&m!!"'
'

1924 

S%.)&0-+019.00&-'>)1'0&'-&2.-$'5.($#)0'$&'*#1&//&'
)*&2'>>=V<<:1dCk51)*&2',(''5.(.:0)('9&)0$)#1
['@912I?'%3,#:%'$",('5.1&,-'^+,6$0.I[8+W$'W]R>'
$&'lOO'?V6'
'

D#3/-3(!8V9D!;Ge!"''
'

!)'c-)(2&'+)-$&-)'2&'1-.:4%&':&($)(1'WO')(/6'

'
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'

7.,/'0&'2.55)($&5&(1'$,'C$h.)1
@$)-+08'3,)1-&'!.8G%$,1!`L'$&'0"f7'
P-5='P#-'7&-*#2&'3,#11&(1'7&)110&':.,-',('
-.8)1#81C.0#&1$")+&01$4&(1&,($%&,6'
C&,<'$&'2&/')::)-&#0/8'0&'?4#2)+.'&1'0&'
o&p'S-0&)(/8':)-*#&((&(1'D'>.,20&-'0&'
:)-2.,-/'&('/&':./)(1'D'7&)110&'0&']\'
/&:1&5>-&'/,#*)(1'):-A/'M[W'4'&1'WW'5#('
$&'*.06''

X:071-*!XdI!A1#!mI'4,-7:m!B!"' '

1925 
C&,<'c-)(U)#/8'*))$(5$)-'&1'/&C$+-)&8'D'>.-$'$n,('9)"G8&-IU&0$8%-1:B*?'
$.1%'$n,('(.,*&),'5.1&,-'x&(),01'm\O'?V'-%)0#/&(1',('*.08'/)(/'&/2)0&8'
$nv1)5:&/'D'V#00)K?#/(&-./'$)(/'0&'7)4)-)'L/:)+(.06'7.#1'MWll'g5'&(']m'
4&,-&/'&1'MO"6''

D3+70#&GL#/-01&!OQ6e!G!RST!I;!!"'
'
B-&5#&-'-&2.-$'$,'5.($&'4.5.0.+,%'$&'*.0'/)(/'&/2)0&'&('0#+(&'$-.#1&6''
!&'0&($&5)#(8'#0/'/&':./&(1'D'C)g)-8')=)(1')#(/#'&99&21,%'m6\OO'g#0.5A1-&/'&('
/&,0&5&(1'$&,<'%1):&/6'

'

1926 
'
!&')&(.)#1#&1#+,-$0(&'&('0#+(&'$-.#1&'_N6Mkl'g5`'&/1'>)11,':)-'0&'
9-)(U)#/'!+&8#.00"1L.,-&,'&1'U+G0.-')*&2',('9)&G8&-I:B6''

D3#70#&GOQ!"!
'
S('/,-*.0&'0&'BJ0&'o.-$6''
'

'

 

L('Wk]l8'/,-'0&'T-&+,&1'/,:&-'>#$.('M.+0-1#3+0-&)).G$-+.08'L.,-&,'
&99&21,&8')*&2'0&'0#&,1&()(1'$&'*)#//&),'/&19)+\8'0&'6)&C+&)1-.8)1#81
C.0#&1_N['OOO'g5'&('Mk'&/2)0&/`')*&28'&(':-#5&8'0)':-&5#A-&'
1-)*&-/%&'$&'0"P10)(1#3,&'/,$'/)(/'&/2)0&8':,#/',('-&1.,-'$&'h.g=.'D'
B)-#/'&('5.#(/'$&'3,)1-&'F.,-/6'
'
#!D3#70#&!OQ!*0.#3!24(:/!2-.&4*+!mK:4/&!()4/&#33:7-&4:/m!g!
'

1927 
S('/&'>)1':.,-'0)'2.(3,G1&'$&'0"P10)(1#3,&Ko.-$6'
!"P5%-#3,&'&1'0"L,-.:&'(".(1'1.,F.,-/':)/'%1%'-&0#%&/6'L(':B?;'S.0(d10")'1&(1%'5)#/'
2&'9,1',('%24&26'

'
!&'\'@)#'Wk]['$&,<'c-)(U)#/8'P80G&,,&)1&-1L.%+8'/,-'0&,-')*#.('0"'^O+,&$8I9%$0(^8'
$%2.00&(1'$,'1&--)#('$,'T.,-+&1'D'B)-#/':.,-')11&#($-&'0"P5%-#3,&6'@)#/'#0/'
$#/:)-)#//&(1'&('5&-6  

")U4*#-0GD1-/,!(#!_0/7#**#3!#&!I:14!"  
%!60!(#3/4@3#*!/:0>#11#*!A>:43!,-3&#B!:/!*0..:*#!C0)41*!:/&!-&&#4/&!W#33#G_#0>#5 '

  '
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 '

'

!&'?:1@$+1:B?<8',('F&,(&':#0.1&'$&']N')(/'$%2.00&'$&'o&pKq.-g'&1'
)11&--#1'),'T.,-+&18'2"&/1'L5$)%&,1/+0#D&)G8'/,-(.55%'0&'^S.814.%$0-^6''
E0')'*.0%'MM'4&,-&/'MO'5#(,1&/''&1':)-2.,-,',(&'$#/1)(2&'$&'N'[\O'g5'
&(*#-.(8'/.#1',(&'5.=&((&'$"&(*#-.('W[]'g5y46'
'
WN'F.,-/'):-A/'!#($>&-+8'0")5%-#2)#('L5$CD&)%$+08'-&0#&'o&pKq.-g'D'
T&-0#(6'
'
#!!"4/(2#37'!.:*-/&!(#>-/&!1#!m8.434&!:E!8-4/&!":04*m5!
'
7.(')*#.(8'',('UY$0'>):1#/%&'0&'[6+)+-1.F1[$+0-I/.8+,8'&/1',(&'5&-*&#00&'
$&'1&24(#3,&6'E0'&/1'%3,#:%'$&'1.,1&'0"#(/1-,5&(1)1#.('5.$&-(&8'
(.1)55&(1'$",('GY).,(.6&8'$",('(.0-)r%&8)1#&14.%8'$",('+0#+($-&8)1#&1
4+-&,,&'&1'$",('$%-+C7-)&6'

!#($>&-+'$#/:./&'),//#'$",('
:%-#/2.:&'2)-'$)(/'/)'2)>#(&'#0'
(")'),2,(&'*#/#>#0#1%6''
'
?&'*.0'/)(/'&/2)0&'&1'&('/.0#1)#-&'
)::.-1)'0)'+0.#-&'D'!#($>&-+48'
-&(*.=)(1'$)(/'0&/'.,>0#&11&/'$&'
0n{#/1.#-&'0&/'*.0/'
1-)(/)10)(1#3,&/':-%2%$&(1/6'
'

"#!L%-/!8.434&!:E!8-4/&G":04*!"!
'
B.,-'0)'2.(3,G1&'$&'0"P10)(1#3,&K
o.-$8'0)':)05&'-&*#&(1'$.(2'D'
0"P5%-#3,&6'!"L,-.:&'&/1'>)11,&6'

 

@)#/8'1.,F.,-/'&('Wk][8'
0&/'c-)(U)#/'L.,-&,1&-1
/&19)+\'-%)0#/&(1'0&,-'
:-&5#&-'1.,-'$,'5.($&'
&('Mk'%1):&/61
!&,-')*#.('&/1',('
9)&G8&-1:B nommé 
"Nungesser et Coli"!'
'

' '

 

#!W-21#-0!(#!2:3(!(0!D3#70#&!
OQ!/:$$+!m_0/7#**#3!#&!I:14m5!
 

Les pilotes : 
 

X4#0(://+!I:*&#*!�!
F:*#.'!"#!D34*5!"!

 
 

'

#!L#/,:/&3#!->#,!1#!
8.434&!:E!8&!":04*!]!
K-/-$-!
!
!!

6334>+#!]!W:^%:"'

'
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1928 
!")5%-#2)#(&'*C&%+$1T$)5$)-8'
)*&2'$&,<'),1-&/'%3,#:)+&/8'
-%)0#/&'0)'1-)*&-/%&'P(+0&1&--&yK
h&--&Ko&,*&'_&(*#-.('l6OOO'g5`6''
t,)1-&')(/':0,/'1)-$8'&('WkM]8'
&00&'-&(.,*&00&-)'2&1'&<:0.#1'&('
/.0#1)#-&6''
L00&'$#/:)-)#1-)'&('5&-'0&'
]'F,#00&1'WkM[')*&2'/.('>#5.1&,-'
/.(d5&&#1T%&(-)$'0.-/'$",(&'
1&(1)1#*&'$&'1.,-'$,'5.($&':)-'
0"&/16'

1929 
'
!&/'c-)(U)#/'/.-+1&1'/&F74)&'-&0#&(1'o&pKq.-g'D'
0"L/:)+(&'/,-'0&,-')*#.('0"'^O+,&$81L$0$)+^6''

")!mU4*#-0!I-/-34m!"!
S('/,-*.0&'0&'BJ0&'7,$'_0&'BJ0&Ko.-$')'%1%'/,-*.0%'&('
Wk]l`6  
 
?./1&/'&1'T&00.(1&'>.,20&(1',('-)#$'B)-#/Kh/#1/#4)-K
{)(.�KB)-#/'D'>.-$'$&'0&,-'T-&+,&1'B.#(1'$"#(1&--.+)1#.(6'
?&'-)#$'2.5:.-1&',('*.0'/)(/'&/2)0&'$&'['kON'g5'
2.--&/:.($)(1'D',('-&2.-$'$,'5.($&'a'' '

1930 
'
L('5)#':BEa1@&)C.W'1-)*&-/&'
%3*-%$0-+A8&I[8#8'/,-',('/$-"(.7)&I?=Z1
C%2.00)(1'$&'7)#(1K!.,#/'$,'7%(%+)08'D'
>.-$'$",('/$-"1?=V'>):1#/%'L.C-&I#&I
/$I2$8%\'6'B&($)(1'1.,1'0&'*.08'#0')'%1%'
)#$%':)-'$&/'5.=&(/'-)$#.'_h676c6`'&1'
-)$#.()*#+)1#.('_-)$#.+.(#.'`6'E0')':,8'&('
*.0)(1'),'-)/'$&'0"&),8'9-)(24#-'0&/'
%(.-5&/'2,5,0.K(#5>,/'$,'^B.1K),K
o.#-^8'),'$&//,/'$&'0"%3,)1&,-6'
!
"-&+,:@3#!eSJ!2-.&4*+!I:$&#G(#G"-G;-01c"!

'
I'0)'/,#1&'$&'2&1'&<:0.#18'0"$").6.,-$%&'
%1)>0#1'$&'5)(#A-&'$%9#(#1#*&'0)'0#)#/.(':)-'
)#-'&(1-&'h.,0.,/&'&1'7)(1#)+.'$,'?4#0#'
_$,-%&';'3,)1-&'F.,-/'&1'$&5#`6  

!&'W'/&:1&5>-&'WkMO'$&,<'9-)(U)#/8'
L.,-&,1&-19&%%.0-&8'/,-'0&,-'9)&G8&-1e'e1
JM.+0-1#3'0-&)).G$-+.0J'-&9.(1'&('/&(/'
#(*&-/&'0)'1-)*&-/%&'$&'0"P10)(1#3,&Ko.-$'
_&99&21,%&':)-'!#($>&-+4'&('Wk][`';'2"%1)#1'
>#&(',('(.,*&0'&<:0.#1'2)-'0&/'*&(1/'&1'0&/'
2.,-)(1/'2.(1-)#-&/'-&($&(1'0)'1-)*&-/%&'
>&),2.,:':0,/'$#99#2#0&'$"'L/1'&('S,&/1'3,&'
$)(/'0"),1-&'/&(/6''
'
!&/')5%-#2)#(/'(&'/"='%1)#&(1':)/'1-.5:%/6'
T&),<'F.,&,-/8'#0/'.(1'9)#1',(&'.*)1#.('D'
(./'2.5:)1-#.1&/'0.-/'$&'0&,-')--#*%&6'
'

D3+70#&!lVl!2-.&4*+!o!g!s!"'

'
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Après les exploits, la construction de l'aviation moderne.(1931- 1939) 
P':)-1#-'$&'WkMO8'1.,1&/'0&/'+-)($&/'&<:0.-)1#.(/'/.(1'1&-5#(%&/6'B-&/3,&'1.,1&/'0&/'0#)#/.(/'.(1'%1%'9)#1&/6'!")*#)1#.(')':&-$,',(':&,'
$&'/.('2)-)21A-&')*&(1,-&,<'&1'4%-.�3,&':.,-'$&*&(#-',(&'-.,1#(&6'!"&<:0.-)1&,-'&/1'-&5:0)2%':)-'0&'2.55)($)(1'$&'>.-$6'!&/'
)*#.(/'$&*#&((&(1':0,/':,#//)(1/'&1'0&/':&-9.-5)(2&/'/")5%0#.-&(1'&(2.-&6'S(')//#/1&'D'0)'5#/&'&(':0)2&'$&'0")*#)1#.('2.55&-2#)0&6'
@)#/'),//#'D'0")*#)1#.('$&'0.#/#-6'!&'4.%1X14.+%&'2.55&(2&'D'/&'9)#-&'2.(()e1-&'&1'D'$&*&(#-',('/:.-1':.:,0)#-&6''

1931 
 
 
B-&5#&-'*.0'$",('D$%%.01#$0,1%$1
,-)$-.,657)&'_WN'[\W'5`8')*&2'0&/'
/,#//&/'*8G8,-&1M+(($)#'&1'q+6F&)6''
'

"'
'
'
B-&5#&-'*.0'$,'$&'{)*#00)($'
!^Z=?1Q+G&)1@.-56!!
!

XZ5Se!W47#3!9:&'!""' ' '

M)&C+7)&18-+%+,$-+.01#380&1,.8FF%&)+&'
$)(/'0&'0)>.-)1.#-&'$&'0)'P*L*'D'!)(+0&='
_v1)1/Kf(#/`6'
'
'

'
!$!8:0EE1#34#!_6I6!(#!"-/71#%5!

!&'>-#1)((#3,&'
R6{6'71)#(9.-14'>)1'
0&'-&2.-$'$,'5.($&'
$&'*#1&//&'D':-A/'$&'
lNN'g5y4'/,-'
:-%2,-//&,-'$,'
7:#19#-&',('
[86&)C$)+0&1
[Z;96'
'
'
80.#3$-34/#!85[D!"!
'

1932 
*C&%+$1T$)5$)-'&/1'0)':-&5#A-&'
9&55&'D'1-)*&-/&-'0"P10)(1#3,&'
o.-$'&('/.0.'/,-',('!.2g4&&$'
V&+)6'
'
B-&5#&-'*.0'$&'0")*#.('$&'2.,-/&'
R&&19&&1UI:'&1'$,'!&1
^$4+%%$0#1!^1=>1!)$G.0Z1 $!!(#!Z->411-/(!XZ5SR!X3-7:/5 !$!!j##!D##!LGO!AL+.14,-B'

1933 
H&$01@&)C.W'-%)0#/&',('
*.0'$#-&21'&(1-&'0&'7%(%+)0'
&1'0&'T-%/#0'D'>.-$'$&'/.('
L.8W+0&-1<:';'''''''''
^/3*)(I&0I(+&%J6'
'
C&,<'`&,-%$0#1M2IE'&1'
BVKl'>-#1)((#3,&/'
,8)4.%&0-1%3T4&)&,-6'

!
"#!I:0M4/#&!PO!!m63,!#/!I4#1m!(#!9#3$:M!$!

!
!$!W-21#-0!(#!2:3(!(#!1)!m63,!#/!I4#1m!

'
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1934 
Premier vol du 
/.(d5&&#1/I:a1
T%&(-)$ et du 
chasseur biplan 
britannique 
R%.,-&)1
R%$#+$-.)Z 
 

'
$!":,^'##(!"GOT!=1#,&3-!]!2:3(!(0C0#1!(4*.-3-4&3-&!6$#14-!=-3'-3&!#/!OQ\P 

'
!$!!K:*&#!(#!.41:&-7#!(#!1)=1#,&3- 

!&'!^Z==1L.C&-'&99&21,&'/.(':-&5#&-'*.0'&('WkMM'

1934 
'
L('WkMm'/&'$#/:,1&'0)''(.8),&1/.0#)&,I@&%D.8)0&'
_&(*#-.(']]6OOO'g5'&('[O'4'Nm'5#(`6''

XZ!SS!I:$#&5"'
'
!&/'+-)($/'+)+()(1/'9,-&(1'?4)-0&/'[(.--1&1'h.5'
?)5:>&00'9%$(d1sur DH.88 CometV'>):1#/%'
r'R).,4&0.)1^.8,&'s'$&*)(1',('C.,+0)/'C?K]'$&'0)'
�!@'&1',('T.&#(+']m[')5%-#2)#(/6''

'

!&/'$&,<')*#.(/'/,#*)(1/';''
'
,('!.8G%$,1!LI?''
&1',('9.&+0GI?><6''
'

X:071-*!XIGe!5"'
'
?"&/1'1-A/'#5:.-1)(1'2)-'#0'/&5>0&'
3,&'2"&/1'D':)-1#-'$&'0D'3,&'0&/'
)5%-#2)#(/'.(1')23,#/'0)'
/,:-%5)1#&':.,-'0)'2.(/1-,21#.('
$&/')*#.(/'$&'1-)(/:.-1'&1'#0/'
0".(1'2.(/&-*%&8'5G5&'/#'2&/'
$&-(#A-&/')((%&/'&00&'&/1')//&Y'
+-#+(.1%&6'

'

D:#4/7GeRP!5"!
'
E0'=')'&,'0.(+1&5:/',(&'/%*A-&'
2.(2,--&(2&'&(1-&'0"4=$-)*#.('&1'
0")*#.(6''
'
@)#/'0)'/,:-%5)1#&'$&'0")*#.('
^1&--&/1-&^'9#(#1':)-'/"#5:./&-8'
/,-1.,1'D':)-1#-'$&'WkMk'.H'#0'&(0A*&'
$%9#(#1#*&5&(1'0&'-&2.-$'$&'*#1&//&6'
'

'
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1935 
!&/'$#-#+&)>0&/')00&5)($/'&99&21,&(1'$%/.-5)#/'$&/'1-)*&-/%&/'$&'
0"P10)(1#3,&'7,$6'!&'1-)F&1'&(1-&'0"P00&5)+(&'&1'0&'T-%/#0':-&($'[W'
4&,-&/6''
!&/'2.(2,--&(1/'9-)(U)#/'-&/1&(1'/&-&#(/')*&2',('1-)F&1'h.,0.,/&K
T-%/#0'$&'/&,0&5&(1'm]'4&,-&/'&1'MO'5#(,1&/6'
'
!&':-&5#&-'/=/1A5&'$&')$#$)1&/1':-%/&(1%':)-'0&/'T-#1)((#3,&/6''

' '

!!
K3#$4#3!>:1!(0!2:$2-3(4#3!-11#$-/(!Z#4/^#1!Z#!OOO5' '

K3#$4#3!>:1!(0!,'-**#03!#$2-3C0+!j30$$-/!N\N5'

'
K3#$4#3!>:1!(0!.3:&:&%.#!(0!D:#4/7!DGOP!N1%4/7!N:3&3#**5'

'
K3#$4#3!>:1!(0!9:3-/#G8-01/4#3!985RTiJ!.3:&:&%.#!(0!985RT[5'

'

B-&5#&-'*.0'$,'D.CD$)#+&)1&016+A8"''
Q,(g&-/'H81=<1[-8d$6'
'
?&1')*#.(')'%1%':-%:)-%'&('/&2-&1'$&:,#/'
WkMM8'2.(1-)#(1&/'$,'h-)#1%'$&'V&-/)#00&/'
.>0#+&(16''
'

'

!
O4#3!>:1!(0!X:071-*!XIG\!mX-^:&-m5'

!K3#$4@3#!&3->#3*+#!(#!1-!9-/,'#!.-3!0/!
o!K:0G(0G,4#1!s5' O4#3!>:1!(0!,'-**#03!234&-//4C0#!Z-`^#3!Z0334,-/#5'
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1936 
!

B-&5#&-'r'6.0-1$")+&0's'$&'0"4#/1.#-&6'!&/'H80d&),1K?'9.,-(#/':)-'0"P00&5)+(&'
:&-5&11&(1'),'+%(%-)0'c-)(2.'$&'1-)(/:.-1&-'W'NOO'/.0$)1/'$,'@)-.2'D'7%*#00&6'
'
C#/:)-#1#.('$&'H&$01@&)C.W'$)(/'0"P10)(1#3,&'7,$'D'>.-$'$&'0"4=$-)*#.('L).+\1#81
,8#6'?"%1)#1'0)']m&'1-)*&-/%&'$&'0"P10)(1#3,&'$&'Q&)('@&-5.Y6'

"-!mI3:4c!(0!*0(m!"!
B-&5#&-'*.0'$,':-.1.1=:&'$,'[86&)C$)+0&1[6+-F+)&6!!
! '

!!
$!80.#3$-34/#!8.4&E43#5'

'
F0/^#3*!ie!$'

1937 
'
B-&5#&-'*.0'$,'^&+0d&%1^LI::?'%3,#:%'
$",('C.-&8)1F8,"&6'

Z#4/^#1!ZIGOOe!"'

'

!
$!j0#3/4,-!4$$:3&-14*+!.-3!0/!,'#E!()|0>3#!(#!K-21:!K4,-**:!

!
W0324/#!]!7-M!(#!N3-/,^!d'4&&1#5!$!

T.5>)-$&5&(1'$&'1&--&,-'&99&21,%'/,-'0)'*#00&'$&'R8&)0+($1&('
L/:)+(&':)-'$&/')::)-&#0/')00&5)($/'[-8d$6'
'
S)$0(d1`5+--%&'9)#1':.,-'0)':-&5#A-&'9.#/'1.,-(&-',(&'-8)D+0&1X1G$W6'
'
M)&C+&)1$--&))+,,$G&1&0-+7)&C&0-1$8-.C$-+A8&'-%,//#1':)-'0&'
2):#1)#(&'L$)%1L)$0&'3,#')'5#/'),':.#(1'0&'/=/1A5&8'&1'0&'2):#1)#(&'
{.00.5)(6'!&/'#(*&(1&,-/'$,':-.2%$%'-&U.#*&(1'0&'h-.:4%&'@)2g)=6'
'
!&'$#-#+&)>0&')00&5)($'/]I:?B1^+0#&0D8)G':-&($'9&,'D1/$d&58),-1
1,)(1'Ml':&-/.((&/6''

"#![!$-4!OQ\P!?!1)-,,4(#/&!(0!"YGOeQ!Z4/(#/2037!]!"-^#'03*&5!" 
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!
"YGOeP!$!

"YGOeQ!"!
 

!")22#$&(1'$,'/]I:?B'{#($&(>,-+'5)-3,&'0)'9#('$,'1-)(/:.-1'$&':)//)+&-':)-'$&/'$#-#+&)>0&/Z''
'
x&+)-$.(/'&(2.-&',(&'9.#/'0&'+#+)(1#/5&'$&'2&/'5)24#(&/'*.0)(1&/'aaa'
!&'2.5:)-)1#9')*&2'0&'h#1)(#2'A]!.#4/#!eT!$!.10*!1:/7!C0#!1#!/]1:?<B!&1',('>.&#(+'[m[''
'

I:$.-3-&4E!PRPJ!W4&-/4,!#&!"YGOeP!"!

 

1938 
Z:`-3(!Z07'#*!"!!

^.p$)#!^8G5&,'>.,20&'0&'1.,-'$,'5.($&'&('
)*#.(')*&2'&/2)0&'&('M'F.,-/'Wk'4&,-&/'&1'Wm'
5#(,1&/6'
'
B-&5#&-'*.0'$,'!.8G%$,1!LI>8''$,'24)//&,-'
9-)(U)#/'!&p.+-+0&1!ZK?a1&1'$,'24)//&,-')5%-#2)#('
L8)-+,,1MI>a1`$)5$pd6'

XIGR!""!!'
  

  
$!!!I03&4**!KGRT!d-3'-`^!(#!1)#*,-(3411#!(#*!mW473#*!>:1-/&*m5! $!!(0!,'-**#03!E3-/~-4*!X#`:4&4/#!X5ieT 

 

En octobre 1938, à bord d'un appareil Messerschmitt @&1?aB le 
Flugkapitän Fritz Wendel établit le  
U&(.)#1#&14+-&,,&1#&,1$4+.0,1X1C.-&8)1X16+,-.01X1<KKV::1dCk5.  

 
Messerschmitt voulut modifier cet appareil pour en faire un chasseur 
mais le résultat (Me 209 V-4) fut inexploitable. 

'
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1939 
S('2.(/1)1&'&(2.-&'3,&03,&/'&<:0.#1/'/,-'$#99%-&(1&/'1-)*&-/%&/'$&/1#(%&/'
D'0")*#)1#.('2.55&-2#)0&6''^.p$)#1^8G5&,'-&0#&'!./'P(+&0&/'&1'o&p'
q.-g'&('['4&,-&/'&1']\'5#(,1&/'/,-',('r'{,+,&/'7:&2#)0's6''
!n4=$-)*#.('/+&8-&0$0-I#&I4$+,,&$8IM$)+,'-%)0#/&'0)':-&5#A-&'0#)#/.('
B)-#/Kv1)1/Kf(#/')*&2':)//)+&-/'&(']\'4'MOn'/)(/'&/2)0&6'

"4#0&#/-/&G(#G>-4**#-0GK-34*!!"'
'
@)#/'0)'+,&--&'/")::-.24&'D'+-)($':)/')*&2'/)':-.9,/#.('$&'(.,*&00&/'
5)24#(&/6'

 

!

#!I'-**#03!-$+34,-4/!
":,^'##(!KG\S!"47'&/4/7!!
!
!

I'-**#03!b-.:/-4*!"!
94&*024*'4!6[9!Y#3:J!!

 

!

#!I'-**#03!-11#$-/(!
9#**#3*,'$4&&!DE!OTQ!
!
!
I'-**#03!-11#$-/(!"!
N:,^#Gd01E!N`!OQTJ!!

 

!

#!Z#4/^#1!Z#!OPS!+C04.+!
()0/!&032:3+-,&#03!rrr!
!
!
D:$2-3(4#3!1:03(!-11#$-/(!

Z#4/^#1!Z#!OPP!" 

!

!

#!D:$2-3(4#3!
-$+34,-4/!
I:/*:14(-&#(!!!!!
DGeR!"42#3-&:3!!
!
!
!
I:,^.4&!(0!DeR!

"!
 

!
!
*00"&1 *%-+-8#&1 !+,-$0(&1 2+-&,,&1
:B?a1 :aZaaa1C1 EZ:;;1dC1 ?<K1dCk51

P'0)'*&#00&'$&'0)']^&'R,&--&'@.($#)0&8'0&/':-.+-A/'-%)0#/%/'
&(1-&'Wk]O'&1'WkMk'%1)#&(1'0&/'/,#*)(1/';'

:BEB1 :<Zaaa1C1 ::ZK?a1dC1 <KK1dCk51
'
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(&*##&(,"$/"$!S&@*&2*'($1&+,-&(/"5$!"#$,'1?&3(*"#$
&"+*"(("#$
!")((%&'WkMO')'5#/'9#('),<'-G*&/'$&/':#.((#&-/6'S('&/1')00%',(':&,':)-1.,1'5)#/'.('2.5:0A1&'0)'$%2.,*&-1&'$&'0)'1&--&6'S('*.0&'0)'
(,#1'&1'),//#':)-'5),*)#/'1&5:/6'

L('Wk][8'.(')11&#(1',(&'*#1&//&'$&'mNO'g5y4'&1',(&'
)01#1,$&'$&'WW6[WO'5'C%/.-5)#/8'0"P5%-#3,&8'
0"P(+0&1&--&'&1'0)'c-)(2&'/&':-%.22,:&(1'$&/':.//#>#0#1%/'
2.55&-2#)0&/'$&'0)'1-)*&-/%&'$&'0"P10)(1#3,&Ko.-$';'
1-)(/:.-1'$&'*.=)+&,-/8'$&'5)-24)($#/&/'&1'$&'2.,--#&-6'
'
E0'/&'2-%&'$&/'0#+(&/')%-#&((&/'&1'$&/'2.5:)+(#&/'$&'
1-)(/:.-1')%-#&(6'
'
L('c-)(2&';'0&/'!#+(&/'c)-5)('&1'0&/'@&//)+&-#&/'
P%-#&((&/6'!&/'^/+G0&,1*")+&00&,1/$-"(.7)&^'
&<#/1&(1'$&:,#/'WkWk8'$&//&-*)(1'0&'@)-.2')*&2'$&/'
:#0.1&/':-&/1#+#&,<8'1&0/'!+#+&)1!$8)$-Z'S('2.55&(2&'
D':)-0&-'$&'@&)C.W'&1'$&'[$+0-IT\86")YZ'
XZ!V$.#34-1!643`-%*!"&(5!#$.1:%##*!3#E0#14/7!-!Z-/(1#%!5" 

'
?-%)1#.('$&'0)'M$0I*C'),<'L1)1/Kf(#/8'$&'0)'/8F-5$0,$'&('P00&5)+(&'&1'$&'0"'*").F%.-1&('x,//#&6'
L('Wk]\8'&('c-)(2&8'2-%)1#.('$,'@#(#/1A-&'$&'0"P#-6'
S('2.(1#(,&'D')00&-'$&':0,/'&(':0,/'4),1'&1'$&':0,/'&(':0,/'0.#(6'o&pKq.-gKB)-#/'&/1':)-2.,-,'9-%3,&55&(16'!")*#)1#.('2.55&-2#)0&'
/"&/1'$%*&0.::%&'&1'0)'1-)*&-/%&'$&'0"P10)(1#3,&K7,$'(&':./&':0,/'$&':-.>0A5&/6'

Un petit voyage en Fokker F 12 de la KLM dans les années 30… 

'

?&'S.dd&)1S1:?'$&'0)'�!@'2.5:.-1&',(&'2)>#(&'/:)2#&,/&'%3,#:%'$&'/#A+&/'2.(9.-1)>0&/6'
'

' '
'

'

P:-A/'/)'/.-1#&'$,'4)(+)-')22-.24%'$&--#A-&',('&(+#('_1-)21&,-`'$&'5)(�,*-&/'),'/.08'0"%3,#:)+&'/"#(/1)00&'$)(/'0&':./1&'$&':#0.1)+&6'
'

'
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!&':0&#(')'$%FD'%1%'-%)0#/%'&1'0"%3,#:&'1&24(#3,&'/"&5:0.#'),'$%5)--)+&'$&/'1-.#/'5.1&,-/6'!")*#.(':&,1'2.55&(2&-'/.('-.,0)+&6''

' '

!&'*.0'/"&/1'>#&('$%-.,0%'&1'0"%3,#:)+&'
/)1#/9)#1'):-A/'0")11&--#//)+&6'!)'�!@'/&-)'
4&,-&,/&'$&'*.,/'-&*.#-'/,-'/&/'0#+(&/6'
C"),1-&/')::)-&#0/'$&':0,/'+-)($&'2):)2#1%'
*.,/'=')11&($&(1';',('c.gg&-'Ml'&1',('
c.gg&-']]'*.,/')11&($&(1'/,-'2&1'),1-&'
)%-.:.-1'

'

En France 
L('WkM]8'.('%1)>0#1'0&'/1)1,1'$&'0"P*#)1#.('@)-24)($&8'3,#'&(1-)e(&'0)'9,/#.('$&':0,/#&,-/'2.5:)+(#&/'&1'0)'2-%)1#.(',(')(':0,/'1)-$'
$"P#-Kc-)(2&'3,#':.//A$&']Nk')::)-&#0/'_$&']\'1=:&/'$#99%-&(1/`'&1'3,#'$&//&-1'M\6OOO'g5'$&'0#+(&/')%-#&((&/6'
*+)IS)$0(&')'$%*&0.::%',('-%/&),'$)(/'1.,1'0"L5:#-&'c-)(U)#/')#(/#'3,",('-%/&),'#(1&-()1#.()0'3,#'-&0#&'B)-#/'),<'+-)($&/'*#00&/'
L,-.:%&((&/'&1'),//#'$&/'0#+(&/'),'0.(+K2.,-/'*&-/'0"P/#&6'L('WkMm8'$&*)(1'0)'2.(2,--&(2&')00&5)($&'$&'0)'?#&'!,914)(/)8'P#-K
c-)(2&'$%2#$&'$&'-.,*-#-'0)'0#+(&'$"P5%-#3,&'$,'7,$'_c-)(2&'K'T,&(./KP#-&/`8'/.,/'0)'$#-&21#.('$&'@&-5.Y8')*&2'$&/')*#.(/'
C&p.#1#(&8'!)1%2.A-&'&1'$&/'4=$-)*#.(/'T0&-#.16'7&,0&'5)(3,&'D'P#-'c-)(2&'0)'0#+(&'$&'0"P10)(1#3,&'o.-$6'

En ANGLETERRE, 
'0&/''C6&)+$%,I*+)p$Y,'.(1'$%*&0.::%',('-%/&),'/&5>0)>0&'D'2&0,#'$"P#-'
c-)(2&')*&2'$&/')*#.(/'C&'{)*#00)($'_2.(/1-,21&,-')(+0)#/`6''
L('WkMk8'#0/'.,*-&(1'0)'0#+(&'$&'0"P10)(1#3,&'o.-$8')*&2'0&'!&1^$4+%%$0#I
L$)+D.8Z''

X#'Z->411-/(GI-342:0!"!

En Allemagne 
!)'/8F-5$0,$8'2.5:)+(#&'$"%1)18')',('-%/&),'2.5:)-)>0&'),'-%/&),'P(+0)#/6' '
@)#/'0"P00&5)+(&'(")':)/'$"&5:#-&'2.0.(#)0'&18'/.,/'2.,*&-1'$")*#)1#.('2.55&-2#)0&8'&00&')'$%*&0.::%',(&'*%-#1)>0&')*#)1#.('5#0#1)#-&6'
L('WkM\8',(')00&5)($8'0&'2):#1)#(&'{&(g&8')'-%)0#/%'0&':-&5#&-'*.0'2.55&-2#)0'/)(/'&/2)0&8'T&-0#(Ko&pK=.-g6''
!)'1-.#/#A5&'2.5:)+(#&'&,-.:%&((&'&/1'0)'qZ/Z@ZV'),<'B)=/KT)/6'L00&'&/1'$.1%&'$")*#.(/'S.dd&)1&1'$&'!.8G%$,')5%-#2)#(/6'
L('WkMk8'.('%1)#1')00%'D':&,':-A/':)-1.,18'.(')*)#1':-&/3,&'1.,1'&<:0.-%'&1'.(')*)#1'0"#5:-&//#.('3,&'0)'h&--&'%1)#1'$&*&(,&',(&'1-A/'
:&1#1&':0)(A1&6'

!S&@*&2*'($/"$2'.+*#1"$
L00&'-&+-.,:&'0&/')*#.(/'$&/1#(%/'),<'*.=)+&/'$")99)#-&/'&1'),<'0.#/#-/6'CA/'Wk]N8'2&11&')*#)1#.('$&'1.,-#/5&'2.(()e1',('-&5)-3,)>0&'
$%*&0.::&5&(1'),<'f676P6''

' 
$!!%!!K:&#M\[!24.1-,#!&:034*$#!#&!+,:1#!OQeQ'

?4&Y'(.,/8'0"P%-.K?0,>'$&'
c-)(2&8'9.($%'&('W\k\8'
&(2.,-)+&'0")%-.(),1#3,&6'
!&'@#(#/1A-&'$&'0"P#-')'%1%'
2-%%'&('Wk]\6'
!"'v1)1'2.55&(2&'D'
/"#(1%-&//&-'D'0")*#)1#.('
0%+A-&'&18'D':)-1#-'$&'WkMO8'
#0'9)*.-#/&'0)'2-%)1#.('&1'0&'
$%*&0.::&5&(1'$&/')%-.K
20,>/6' !$!I-0(3:/!I!e\T!m"0,,4:1#m!'

 

E0'&<#/1&'$&/'
/,>*&(1#.(/':.,-'0&/'
$4+.0,1#&1-.8)+,C&'
)24&1%/':)-'0&/'
:)-1#2,0#&-/';'$&/'
M.-&W8'$&/'L$8#).08'
$&/'@.)$0&I
[$8%0+&)Z!!

9+,-/:*!-0&:03!()0/!
j4.*%!9:&'!(t6+3:,102!

#/!OQ\TG\i"'
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'

@)#/8'$A/'WkMN8'.('/&(1')--#*&-'0".-)+&6'T.&#(+'2.(/1-,#1'$&/'9.-1&-&//&/'
*.0)(1&/';'0&/'9I:<6''
'
B-.9#1)(1'$&/'2.(90#1/'&('2.,-/8'(.1)55&(1'$&'0)'+,&--&'/#(.'F):.()#/&'3,#'
$,-&'$&:,#/'WkMW'&1'$&'0)'2)5:)+(&'$"'v14#.:#&'0)(2%&':)-'0&/'#1)0#&(/8'0)'
:-%:)-)1#.('$&'0)'+,&--&'/&':.,-/,#1'&1'/")21#*&6''
#!D!OP!(-/*!1#!E41$!<!2#11#!
L(':BE;8'0"L/:)+(&'*)'/&-*#-'$&'>)(2'$"&//)#'),<'$#99%-&(1&/')-5%&/'$&'
0")#-8'0)#//)(1'0&'1-#/1&'/.,*&(#-'$,'>.5>)-$&5&(1'$&'R8&)0+($V1
#55.-1)0#/%':)-'B#2)//.6'
'
S('5&1'),':.#(1'0&/'$#*&-/&/'1)21#3,&/'&1'(.1)55&(1'0&'*.0'-)/)(18'0&/'
)11)3,&/'),'/.08'0&/')11)3,&/'$&'>)1&),<8'0&/'1-)(/:.-1/'$&'1-.,:&/666'

!"$#"+@*,"$?'#2&!$"2$!S&R+'?'#2&!"$$
!&'7&-*#2&'B./1)08'2"&/1'0&'1-)(/:.-1'$,'2.,--#&-6'
'
E0')'&,'0#&,':.,-'0)':-&5#A-&'9.#/'0&':=1S"4)+&)1:B::8'),<'E($&/6'!&'9-)(U)#/'^&0)+1M"A8&-')'
1-)(/:.-1%'WN'g+'$&'2.,--#&-'&1'$&'2)-1&/':./1)0&/'&(1-&'P00)4)>)$'&1'o)#(#6'
'
L('P(+0&1&--&8'0&':-&5#&-'1-)(/:.-1'$&'2.,--#&-'&/1'&99&21,%'&('WkWW8'&(1-&'!.($-&/'&1'd#($/.-'
_&(*#-.('mO'g5`6'
'
L('c-)(2&8'0)':./1&')%-#&((&'9,1'.99#2#&00&5&(1'2-%%&'&('WkW\6'!&'/&-*#2&')%-.:./1)0'-%+,0#&-'&(1-&'
!.($-&/'&1'B)-#/'$%5)--)'0")((%&'/,#*)(1&6'
'
P,<'v1)1/Kf(#/8'0)':-&5#A-&'0#+(&')%-.:./1)0&'-%+,0#A-&'9,1'%1)>0#&'&('WkW\'&(1-&'o&pKq.-g'&1'
d)/4#(+1.('_&(*#-.('MNO'g5`6'

6EE4,'#!.0214,4&-43#!(#*!147/#*!"-&+,:@3#!"!
1
M+&))&1/$-"(.7)&8'2.(/1-,21&,-'$")*#.(/'D'h.,0.,/&8'&(*#/)+&'$%FD'0)'5#/&'&(':0)2&'$",('/&-*#2&'
:./1)0'*&-/'0"L/:)+(&'&1'),K$&0D'*&-/'0"P9-#3,&'&1'*&-/'0"P5%-#3,&'$,'7,$6'L('WkWk8'#0'$%2#$&'
$")24&5#(&-'0&'2.,--#&-'$&'h.,0.,/&'D'?)/)>0)(2)8'/,-'$&/'9)&G8&-1:>1&1'$&/'[$%C,.06'
'
L('Wk]M8'#0'%1)>0#1',(&'0#)#/.('Q.8%.8,&IL$,$D%$0($I!$d$)'_m[OO'g5`')#$%'$,':#0.1&'!+#+&)1
!$8)$-8'),3,&0'/&'F.#($-.(1':0,/'1)-$'@&)C.W1&1'[$+0-IT\86")Y6''

'

'
$!8-4/&!":04*!(0!8+/+7-1!1#!O\!$-4!OQ\T5!$!

V/*&-11+*!*03!1#*!E1:&&#03*!(0!"-&+!eSG\!mI:$&#!(#!1-!;-01&mJ!j4$4+J!9#3$:M!#&!
X-23%!>4#//#/&!()#EE#,&0#3!1#!.3#$4#3!&3-/*.:3&!(#!,:0334#3!*03!1)6&1-/&4C0#!80(5'

L('Wk][8'!)1%2.A-&'-%)0#/&'/.('+-)($':-.F&1'$&'/&-*#2&':./1)0';'
-&0#&-'h.,0.,/&'K'C)g)-'&18'),K$&0D8'0"P5%-#3,&'$,'7,$6'
'
'
E0'/")//.2#&')0.-/')*&2',('+-.,:&'/,$')5%-#2)#('&18':.,-'
5&11-&'&(':0)2&'2&'(.,*&),'/&-*#2&8'#0'2-%&',(&'(.,*&00&'
2.5:)+(#&';'%3*").6.,-$%&''
'
L('WkMO8'6'E0'&(+)+&'0&':#0.1&'@&-5.Y8'3,#'/&-)',('$&/'
:-#(2#:),<')21&,-/'$&'2&11&'%:.:%&6'!)'0#+(&'Q.8%.8,&K
?)/)>0)(2)'C)g)-'&/1':-.0.(+%&'F,/3,"D'o)1)0':,#/'U+.I#&I
H$0&+).'&1'98&0.,1*+)&,6''
'
L('Wk]k8'#0')11&#(1'[$0-+$G.1#81L5+%+8'):-A/',(')11&--#//)+&'&1'
,('-&$%2.00)+&'$)(/'0)'?.-$#00A-&'$&/'P($&/6'

!

!

'
!"P%-.:./1)0&')24&5#(&'MO'5#00#.(/'$&'0&11-&/6'L00&'/"&/1')$F.#(1'$&/':#0.1&/'
&<2&:1#.((&0/'1&0/'P(1.#(&'$&'7)#(1KL<,:%-=6''
@)#/'&00&'&/1'*#21#5&'$&'0)'2-#/&'%2.(.5#3,&'&1'$&'$#99#2,01%/'9#()(2#A-&/6''
L00&'$#/:)-)e1'&('WkMM8'-&:-#/&':)-'*+)IS)$0(&Z1
1
#!8%$2:1#!()643!N3-/,#!

6EE4,'#!.0214,4&-43#!()643!N3-/,#!"!
@&-5.Y8'3,#'&/1'$&*&(,'E(/:&21&,-KR%(%-)0'$"P#-'c-)(2&8'2.(1#(,&'D':#0.1&-6'@)#/'
&('WkMl'#0'$#/:)-)e1'$)(/'0"P10)(1#3,&'7,$8'),<'2.55)($&/'$&'/.('4=$-)*#.('^'L).+\1
#81[8#^6'

!&/'*.0/')%-.:./1),<'-%+,0#&-/'&(1-&'0"L,-.:&'&1'0&/'v1)1/Kf(#/'$%>,1A-&(1'&('WkMk8'&(1-&'d)/4#(+1.('&1'
@)-/&#00&6'

'
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A."!A."#$3+&(/"#$4*3.+"#$/"$,"22"$R?'A."$$

Jean Mermoz 

o%'$)(/'0"P#/(&'&('WkOW8'#0'/"&/1'-&1-.,*%':&($)(1'0)'+,&--&'D'P,-#00)26'L(+)+%'D'Wk')(/'
#0'$&*#(1':#0.1&'5#0#1)#-&6'@)#/'0")-5%&'(&'0,#'2.(*&()#1':)/8'#0'='-&/1)':&,'$&'1&5:/8'
:)//)(1'&(/,#1&'3,&03,&/')((%&/'D'B)-#/8'$)(/',(&'/#1,)1#.(')//&Y':-%2)#-&6''
L5>),24%':)-'C#$#&-'C),-)1'),<',/#(&/'!)1%2.A-&'2.55&'/#5:0&'5%2)(#2#&('),'
$%>,18'#0'$&*#&($-)':)-'0)'/,#1&',(&'9#+,-&'&5>0%5)1#3,&'$&'0"P%-.:./1)0&6'E0'&/1'24)-+%'
$&':-.0.(+&-'0&/'0#+(&/')%-#&((&/'),'$&0D'$&'0"P10)(1#3,&8'*&-/'0"P5%-#3,&'$,'7,$'&1'0&'
?4#0#6'
'
!&'W]'5)#'WkMO8'#0'1-)*&-/&'/)(/'&/2)0&'0"P10)(1#3,&K7,$8'$&'71'!.,#/K$,K7%(%+)0'D'o)1)0'
M6]OO'g5'),'$&//,/'$&'0"S2%)(6'!&'2.,--#&-'&/1'&(/,#1&'&5>)-3,%'F,/3,"D'x#.K$&K
Q)(&#-.8':,#/'T,&(./KP#-&/'&1'7)(1#)+.K$,K?4#0#';'WM6mOO'g5':)-2.,-,/'&('WO\'4&,-&/6'

'

L('WkMM8'0"P%-.:./1)0&')'%1%'-)24&1%&':)-'P#-Kc-)(2&'
&1'@&-5.Y'&/1'$&*&(,'E(/:&21&,-KR%(%-)0'$)(/'2&11&'
/.2#%1%6'E0'1#&(1'(%)(5.#(/'D'2.(1#(,&-'D':#0.1&-6  
 
Le 7 décembre 1936, pour sa 25e traversée sur "/$1
L).+\1#81[8#", l'hydravion quadrimoteur effectuait 

un faux départ en raison d'une fuite d'huile.  

Après réparation, l'appareil décollait, emportant 

vers leur destinée son équipage.  

Quelques heures après, ce fut le dernier message : 

 
JL.86.0,1C.-&8)1$))+7)&1#).+-sJ 

 
E0'9),1'),//#'-&1&(#-'$"),1-&/'(.5/'5.#(/'2.((,/8'5)#/'
3,#'-&/1&(1'2&:&($)(1'$&'+-)($&/'9#+,-&/'$&'
0")%-.(),1#3,&'

'

Antoine de Saint-Exupéry  
'
o%'&('WkOO8'#0'&/1'*&(,'D'0")*#)1#.(',(':&,':)-'$%:#18'):-A/')*.#-'%24.,%'D'0"v2.0&'o)*)0&6'7)'*-)#&':)//#.('%1)#1'0"%2-#1,-&'&1'0)':.%/#&6'
E0'%1)#1',('-G*&,-':0,1J1'3,",('4.55&'$")21#.(6''
'
C&'/.('*#*)(18'#0'%1)#1'$&*&(,'2%0A>-&'),1)(1'2.55&',('$&/'%2-#*)#(/'0&/':0,/'>-#00)(1/'$&'/)'+%(%-)1#.('3,&'2.55&',(':#.((#&-'$&'
0")*#)1#.(6'7&/'.&,*-&/'0&/':0,/'2.((,&/'/.(1'2.%1#&1P8+-8'Q&))&1#&,1^.CC&,'&1'/&1M&-+-1M)+0(&6'
'
E0'%1)#1'/.,*&(1'1-A/'$#/1-)#18'5G5&'),<'2.55)($&/'$&'/.(')*#.(8'D'1&0':.#(1'3,&'2&-1)#(/'4%/#1)#&(1'D'5.(1&-')*&2'0,#6'
'

!
$!":,^'##(!KG\S!"47'&/4/7!

E0':#0.1)'0.(+1&5:/6'P'mm')(/8')0.-/'
3,"#0'%1)#1'2.(/#$%-%'2.55&'0&':0,/'
*#&,<':#0.1&'$,'5.($&8'#0')'*.,0,'
&99&21,&-',(&'$&-(#A-&'5#//#.('$&'
-&2.(()#//)(2&6''
'
C%2.00)(1'$&'?.-/&'D'>.-$'$&'/.('
/.(d5&&#1MIE=1/+G5-0+0G',('
5)1#('$,'MW'Q,#00&1'Wkmm8'#0'("&/1'
F)5)#/'-&*&(,6''
!"%:)*&'$&'0")*#.('&1'3,&03,&/'
:-&,*&/'5)1%-#&00&/'A4(#/&4E4,-&4:/!->#,!
,#3&4&0(#!(#!.4@,#*!/0$+3:&+#*!(#!1)-..-3#41B!
.(1'%1%'-&1-.,*%&/'-%2&55&(1'D'0"&/1'
$&'0"e0&'$&'x#.,'),'0)-+&'$&'@)-/&#00&'
&(']OOm'6'  
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Didier Daurat :  

P:-A/')*.#-'%1%',('>-#00)(1':#0.1&'$&'
24)//&':&($)(1'0)'+,&--&'WmKW\8'#0'
&(1-)'&(/,#1&'24&Y'Latécoère'.H'#0'
$&*#(1'0)'20%'$&'*.b1&'$&'
0"Aéropostale &1'0".-+)(#/)1&,-'$&/'
0#+(&/'$&'0"P5%-#3,&'$,'7,$6''
'

'
I-0(3:/!84$:0/!-0c!,:01#03*!21#0#!(#!

1)-+3:.:*&-1#!$'
'

Henri Guillaumet 

?.5:)+(.('$&'Mermoz'&1'$&'Saint-Exupéry6'E0')'
9-)(24#'MkM'9.#/'0)'?.-$#00A-&'$&/'P($&/8'D':0,/'$&'l6OOO'
5A1-&/'$'$")01#1,$&6'7.(')*#.('9,1')>)11,'0&']['(.*&5>-&'
WkmO'),'2.,-/'$",('2.5>)1')%-#&(6'
'
6/&:4/#!(#!8-4/&G=c0.+3%!#&!Z#/34!j0411-0$#&!(#>-/&!0/!"-&+G

eS!(#!1)6+3:.:*&-1#5!I#&!-..-3#41J!.10*!$:(#3/#J!3#$.1-,#3-!
->-/&-7#0*#$#/&!1#*!-/&4C0#*!D3#70#&!lV;5"11

1
/3$((+#&0-1#&1R8+%%$8C&-1#$0,1%&,1*0#&,Z11
!&'*&($-&$#'WM'F,#('WkMO8'&('1-)*&-/)(1'0&/'P($&/':.,-'
0)'k]&'9.#/':.,-'0nP%-.:./1)0&8'^&0)+1R8+%%$8C&-'
/n%2-)/&')*&2'/.('M.-&W1?K'D'0)'!)+,()'C#)5)(1&'D'
2),/&'$,'5),*)#/'1&5:/6' '
E0'5)-24&':&($)(1'2#(3'F.,-/'&1'3,)1-&'(,#1/8':)//)(1'1-.#/'
2.0/6'E0'5)(3,&':0,/#&,-/'9.#/'$n)>)($.((&-'5)#/':&-/#/1&'&('
:&(/)(1'D'/&/'2)5)-)$&/'&1'D'/)'9&55&'o.�00&6'E0')11&#(1',('
*#00)+&'),'>.,1'$",(&'/&5)#(&6'!n&<:0.#1'3,&'0&/'4)>#1)(1/'$&/'
*)00%&/'-%/,5&(1':)-9)#1&5&(1';'r'L/'#5:./#>0&'s8'2.(/1-,#1'0)'
0%+&($&'$&'2&1'4.55&'$#/2-&1'),'5#0#&,'$&/'/1)-/'$&'
0nP%-.:./1)0&6''
I'P(1.#(&'$&'7)#(1KL<,:%-=8'*&(,'0&'-&24&-24&-8'#0'$%20)-&';''
« Ce que j’ai fait, je te le jure, jamais aucune bête ne 
l’aurait fait ». 
@.$A0&'$&/':#0.1&/'$&'0#+(&8'9-)(24#-)'WkM'9.#/'0)'?.-$#00A-&'
$&/'P($&/'&1'9&-)'W]'1-)*&-/%&/'$"%1,$&/'$&'0"P10)(1#3,&'o.-$'
&(1-&'WkM\'&1'WkMk6'
'
")-..-3#41!(#!j0411-0$#&!#&!"#E@>3#J!0/!K:&#M!eiJ!&#1!C0t41!E0&!3#&3:0>+!

(-/*!1#*!6/(#*!-.3@*!*:/!-,,4(#/&!#/!OQ\T5!!
I#&!->4:/!*#3-!3+.-3+!#&!3#>:1#3-!rrr"'

'
")->#/&03#!(#!1)6+3:.:*&-1#'

S,1-&'2&/'+-)($/':#0.1&/8'#0'='&,1'),//#'$&/')*#.((&,-/'2%0A>-&/8'.(':&,1'$#99#2#0&5&(1'1.,/'0&/'2#1&-'5)#/'0&/':0,/'2%0A>-&/'/.(1''L5#0&'
C&p.#1#(&'&1'!.,#/'T-&+,&16'Émile Dewoitine'&/1'0&':-&5#&-'D'2.(/1-,#-&',('avion monocoque6'E0'$&*#&(1'%+)0&5&(1',(':)-1#/)('
$,'chasseur monoplan6'
'

Louis Charles Breguet, était 
un constructeur d'avions.  
 
H/!->4:/!(#!1-!!I:$.-7/4#!(#*!
9#**-7#34#*!6+34#//#*5!
!
En 1919 il fonde la 
Compagnie des messageries 
aériennes qui deviendra par la 
suite la société Air France.' ":04*!D3#70#&!$'
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$&#!"+.)"J"#G+"HH"#JD'!)&$"#LMOROQMOVXS#
!"#$&+1R"#$/"$!S&*+$"($8:=:$$

L'Armée de l'Air Française 
!")-5%&'$&'0")#-')'%1%'2-%&'&('WkMM6'P,'$%>,1'$&'0)'+,&--&8'&00&'$#/:./&'$"&(*#-.('W6NOO')::)-&#0/8'$&'5.$A0&/'1-A/'$#99%-&(1/'&1'$&'
3,)0#1%'5%$#.2-&6'
L00&'2.5:-&($'3,)1-&'1=:&/'$")*#.(/'
K'$&/')*#.(/'$".>/&-*)1#.(8'),'(.5>-&'$&'Mm8'(.1)55&(1'0&/'M.-&W8'0&(1/'&1':%-#5%/6'K'$&/')*#.(/'$&'24)//&8'),'(.5>-&'$&'Kaa';'2&'
/.(1'$&/'@.)$0&1>a;'&1'$&/'L8)-+,,6'!&'!&p.+-+0&IK?a'/&-)'2.(/1-,#1',01%-#&,-&5&(16'

'
�!"0c#041J!]!1t-0&:$/#!OQ\QJ!(+,:11-7#!(t0/#!.-&3:0411#!(#!9:3-/#G8-01/4#3!RT[!

!
H/!X#`:4&4/#!ieT!$' !

H/!D1:,'!eOT!$!
K'$&/'>.5>)-$#&-/';'),'(.5>-&'$&'Eaa1;'0&'9%.(51?aa'_:%-#5%`'&1'0&'S$)C$01??E6''
K',(&')*#)1#.('()*)0&8')*&2'$&/')*#.(/'1-A/'#(/,99#/)(1/'&('(.5>-&'&1'&('3,)0#1%6''

L'Armée de l'Air Britannique : la Royal-Air-Force (R. A F.)  

!)'x6'P'c6'&/1'-%2&(1&6'L00&'2.5:.-1&'
:Z<Ka1$4+.0,'
K'$&/')*#.(/'$&'24)//&';'&//&(1#&00&5&(1'
$&/'[6+-F+)&1&1'$&/'^8))+($0&8'3,#'
)//.2#&(1'-.>,/1&//&'&1'-):#$#1%'&1'$.(1'
0")21#.('9,1'$%2#/#*&8'
'

8.4&E43#!A*#,:/(!.1-/B!!#&!Z0334,-/#!!"'

'
'
'
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K'$&/')*#.(/'$&'
>.5>)-$&5&(1;'0&'
2+(d&),I`&%%+0G-.08'
0&'S$+)&YI19$-''
'
'
;4,^#3*Gd#114/7&:/!!!"'

'

L'Armée de l'Air Allemande  
C%/'WkMN8'0")-5%&')00&5)($&'-&()e1'/,-'0)'*.0.(1%'$"'{#10&-8'&('
*#.0)1#.('$,'1-)#1%'$&'V&-/)#00&/6'L('WkMk8'/)':,#//)(2&'&/1'-&$.,1)>0&6'
L00&'$#/:./&'$&'=1aaa1$4+.0,'
K'$&/')*#.(/'$&'-&2.(()#//)(2&';'0&'[-.)(56 Avion à décollage et 

atterrissage très court ayant servi lors de l'évasion de Mussolini …'
'

"#!N4#*#1#3!8&:3,'!!!"'
'
K'$&/1$4+.0,1#&1(5$,,&1;''
0&'@&,,&),(5C+--I:aB1&1'0&1S.(d&I`8%F1Sp1:Ba1'_5.(.5.1&,-8'
5.(.:0)(6`'&1'0&'@&,,&),(5C+--I::a'_>#5.1&,-8'>#:0)2&`6''
E0/')11&#+()#&(1'&(*#-.('lOO'g5y46''
! '

' '
9#**#3*,'$4&&GOTQ!$!! ! ! ! ! ! !9#**#3*,'$4&&GOOT$'

' '
9#**#3*,'$4&&Ge[e!$' N:,^#Gd01E!N`!OQT!d�37#3!$!

?#1.(/'),//#'0&'@&,,&)(5C+--I?;?'3,#'&/1'0&':-&5#&-')*#.(')'-%)21#.('_>#-%)21&,-`'D')*.#-'%1%'&(+)+%'&('2.5>)1')%-#&(6'
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' '
F0/^#3GSS$' Z#4/^#1GOOO$'

K'$&/'$4+.0,1#&'D.CD$)#&C&0-';'0&'^&+0d&%I:::8'0&'!.)0+&)I:<8'0&'!.)0+&)I?:K6'
K'$",(')*#.('$&'D.CD$)#&C&0-1&016+A8"';'0&'H80d&)I=<8'>):1#/%'^[-8d$^8'1.,1&/'/#-A(&/'4,-0)(1&/'3,)($'#0')11)3,&6'

' '
D:$2-3(4#3!#/!.4C0+!F0/^#3GSP!m8&0^-m$' 1#!X:3/4#3GeOi$'

L'Armée de l'Air Italienne 
L00&'2.5:-&($1:ZKaa1$4+.0,';'0&/'S+$-'&1'0&/'[$4.+$,'/.(1'0&/':0,/'2.((,/6''

' '
N4-&!jiT!$' 8->:4-!9-3,'#&&4!85PQ!$'

L'Armée de l'Air Américaine. 
'
E0'("=')':)/'$&'5#(#/1A-&'$&'0")#-'),<'f676P6'
!)'+,&--&'&1'0)'5)-#(&':.//A$&(1'24)2,(&'/)':-.:-&')*#)1#.(';'f676Ko)*='&1'f676'P#-K
c.-2&6''
E0/'$#/:./&(1'$&'W6NOO')*#.(/'$.(1'\OO'&5>)-3,%/'/,-'6.)-&I$4+.0,'a'

"#!"#c4/7&:/!!"'
!&'5)1%-#&0'&/1'$"&<2&00&(1&'3,)0#1%6'E0'=')'(.1)55&(1'

! :0,/#&,-/':.-1&K)*#.(/'2.55&'0&'7)-)+.1)8'%&1/&\+0G-.08'0&'x)(+&-8'0&'
q.-g1.p(6' !

! C&/'D.CD$)#+&),'$.(1'0&'9.&+0G19I:<8'9.-1&-&//&'*.0)(1&'3,)$-#5.1&,-'$&'W]OO'?V'24)2,('&1'$.(1'0&'$")21#.('&/1'$&'
M]]O'g56'V#1&//&'5)<#'ml]'g5y46''
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' '
I03&4**!KGRT!$' D:#4/7!DGOPJ!E:3&#3#**#!>:1-/&#'$'

! C&/'24)//&,-/':)-5#'0&/'3,&0/'0&'L8)-+,,1MI>a1`$)5$pd -%)0#/%'&('WkM\8'')*#.('$&'24)//&'$.1%'$",('5.1&,-'$&'W]OO'?V6'
E0'/&-)'/,#*#'&('WkmO':)-'0&'P.)-51*C&)+($01MIK:1@8,-$0GZ1

! !&/')*#.(/'/&'5.$&-(#/&(1'1-A/'*#1&6'S('*.#1')::)-)e1-&'0&'24)//&,-'&5>)-3,%'L5$0(&12.8G5-1S>g1L.),$+)'&('WkmO':,#/'
0&'R)8C$01S;S1^&%%($-1Wkm]6'

!)'2.(/1-,21#.(')%-.(),1#3,&')'%1%'#(1&(/&'&18'D'0)'9#('$&'0)'+,&--&8'#0/')*)#&(1'5#/'&('/&-*#2&'WN\6OOO')*#.(/8':)-5#'0&/3,&0/'NW6OOO'
>.5>)-$#&-/6'

! !
j30$-/!N[N!Z#11,-&!!$! _:3&'!6$#34,-/!KGiO!90*&-/75!$!

!

!
!$!I'-/,#!;:07'&!NRH!I:3*-43!-0c!,:01#03*!N3-/~-4*#*$5!!

#!"#*!-41#*!(#!,#!,'-**#03!#$2-3C0+!*#!.14#/&!.:03!7-7/#3!(#!1-!.1-,#5!

L'Armée de l'Air 
Japonaise 
L00&'$#/:./&'$&'(.5>-&,<'
)*#.(/'&1'$&'6.)-&I$4+.0,1
C.#&)0&,Z''
'
!&/'5&#00&,-/')*#.(/'/.(1'0&/'
D.CD$)#+&),1@+-,8D+,5+'&1'
0&/'24)//&,-/'D'0.(+'-)=.('
$")21#.('@+-,8D+,5+I]").6'

'
$!D:$2-3(4#3*!94&*024*'4!$!

!
N[N!Z#11,-&!H8!#/!,:$.-7/4#!()0/!94&*024*'4!Y#3:!"'' '
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!&$3."++"$
B.,-'1.,1&/'0&/')-5%&/'&,-.:%&((&/8'0&'0)>.-)1.#-&'$&'0)'+,&--&')'%1%'0)'R,&--&'$"L/:)+(&6''B&($)(1'0&/'/#<')(/'$&'0)'+,&--&'MkKmN8'#0'
=')'&,',(&':-.$,21#.(')%-.(),1#3,&'#(1&(/&';'#0')'%1%'9)>-#3,%'l[N'OOO')*#.(/6'!&/')::)-&#0/'$&*&()(1'$&':0,/'&(':0,/'0.,-$/8'#0'9)00,1'
),//#'5.$&-(#/&-'0&/'>)/&/')%-#&((&/'&1'-&5:0)2&-'0&/':#/1&/'&('4&->&':)-'$&/':#/1&/'&('+-)*#&-'.,'&('>%1.(6'
!&'W#&-'7&:1&5>-&'WkMk8'0"P00&5)+(&'&(*)4#1'0)'B.0.+(&6'!)'2)5:)+(&'$&'B.0.+(&'$,-&',('5.#/6''

'

!&'M'7&:1&5>-&'WkMk8'0"P(+0&1&--&'&1'0)'c-)(2&'$%20)-&(1'0)'
+,&--&'D'0"P00&5)+(&6'C".21.>-&'D'P*-#0'WkmO'/&'$%-.,0&8'0)'
^C-J0&'$&'R,&--&^';'),2,(&')11)3,&'#5:.-1)(1&'("&/1'
&(-&+#/1-%&'&(1-&'0&/'>&00#+%-)(1/'3,#'/".>/&-*&(16'
!"P(+0&1&--&'/&':-%:)-&6''
L00&'2.(/1-,#1'>&),2.,:'$")*#.(/'&1'&00&'9.-5&'$"&<2&00&(1/'
:#0.1&/6'
L('P*-#0'WkmO8'^+-%&)'&(*)4#1'0)'o.-*A+&6'B.,-'0)'
:-&5#A-&'9.#/8'.(',1#0#/&'#&,16$)$(58-+,-&,6''
?"&/1'),//#'0)':-&5#A-&'.:%-)1#.('$&'^/1-)99#(+^'
_>.5>)-$&5&(1'D'-)/'$&'1&--&`6''
@)#'WkmO';'0"P00&5)+(&')11)3,&'0)'c-)(2&'3,#'-%)+#1'1-A/'
5)0'D'2&11&')11)3,&'
!")-5%&'$&'0")#-'/&'$%9&($-)'*)#00)55&(16'L00&')>)11-)'[[\'
)*#.(/'$&'5)#'D'F,#('WkmO6''

@)#/'0)'/,:%-#.-#1%')00&5)($&'&/1'%2-)/)(1&'&1'0&'2.55)($&5&(1'&/1'(&11&5&(1':0,/'&99#2)2&8'(.1)55&(1':.,-'0&/'0#)#/.(/'&1':.,-'0)'
2..-$#()1#.('&(1-&'0&/')-5%&/'$&'1&--&'&1'$&'0")#-6'!)'c-)(2&'&/1'%2-)/%&'&1'$&5)($&'0")-5#/1#2&6''
!&'W['F,#('WkmO8'0&'R%(%-)0'!&1R$8%%&1)--#*&'D'!.($-&/8'&(')*#.(6''

' '
B&($)(1'0"%1%'WkmO'/&'$%-.,0&'%$1D$-$+%%&1#3*0G%&-&))&6'!"P00&5)+(&'$%2#$&'
$")11)3,&-'&1'$&'>.5>)-$&-'0"P(+0&1&--&'_24)//&,-/'Q,(g&-/8'{&#(g&08'C.-(#&-`6'
?"&/1',('%24&2'
lOO'F&,(&/':#0.1&/')(+0)#/'/&'>)11&(1'2.55&'$&/'0#.(/6'E0/'2.(1-&K)11)3,&(1'&1'#0/'
$%1-,#/&(1',(&')-5)$)'$&'M6OOO')*#.(/')00&5)($/6'
'
E(*&(1%':)-'[+)1U.D&)-1`$-,.08'%&1)$#$)'9)#1'/.(')::)-#1#.('&('S21.>-&'WkmO'&1'
0&/')(+0)#/'/.(1'0&/':-&5#&-/'D'0",1#0#/&-6'!&'-)$)-'&/1',(')::)-&#0'$&'-&:%-)+&'3,#'
:&-5&1'$&'$%1&21&-'&1'$&'0.2)0#/&-',('.>F&1'.,',('.>/1)20&':)-'%5#//#.('$".($&/'
-)$#.%0&21-#3,&/'&1'2):1)+&'$&/'.($&/'3,"#0'-%90%24#16'
'
!"%2.,1&'-)$#.'&1'0&/'.-$-&/'1-)(/5#/'),<':#0.1&/':)-'-)$#.8')//.2#%/'),'-&:%-)+&'
-)$)-8'-&($&(1'0")*#)1#.(')(+0)#/&'1-A/'-&$.,1)>0&6' '

L('F,#('Wkm]8'0"P00&5)+(&')11)3,&'0"f6x67676''
!&/'x,//&/'$#/:./&(1'$&'24)//&,-/'_$d1E'
_&<2&00&(1/'&1'1-A/'-):#$&/`'&1'$&'>.5>)-$#&-/'
1&0/'3,&'0"''%+.8(5+0&6'
'
1)#*,-(3411#!_:3$-/(4#!_4#$#/!+C04.+#!(#!a-^!"'
'
E0/'/.(1')#$%/':)-'0&/')00#%/'_0&'+-.,:&'
c-)(U)#/'P.)C$0#+&IP+&C&0'%3,#:%'$&'
q)g`6''

'
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!)'+,&--&'&/1'$&*&(,&'5.($#)0&6'!&'<1!"(&CD)&1:B>:8'2"&/1'0)'1-)+%$#&'$&'M&$)%I^$)D.)'_),<'�0&/'{)p)�`';')*&2'$&/'24)//&,-/'&1'
$&/'>.5>)-$#&-/'0)(2%/'$&:,#/'0&,-/':.-1&K)*#.(/8'0&/'F):.()#/')11)3,&(1'D'0"#5:-.*#/1&'&1'2.,0&(1',(&':)-1#&'$&'0)'90.11&')5%-#2)#(&'
&1'#0/'$%1-,#/&(1']OO')*#.(/'),'/.06'?"&/1'2&'3,#'$%2#$&'0&/')5%-#2)#(/'D'&(1-&-'&('+,&--&'&('L,-.:&8'),<'2J1%/'$&/')-5%&/')00#%&/6'

'
H88!634M:/-!203/4/7!-&!K#-31!Z-32:3!$'

!
L#*,04/7!*03>4>:3!/#-3!H88!d#*&!;4374/4-!(034/7!&'#!K#-31!Z-32:3!-&&-,^5!!

L('Wkm]8'$,'9)#1'$&'0")*#)1#.(8'0)'+,&--&'/"&/1'%1&($,&'D':-&/3,&'1.,1'0&'+0.>&'
1.,1&'0"L,-.:&8'0&'B)2#9#3,&8'0&'Q):.(8'0)'?4#(&8'0"P9-#3,&K$,Ko.-$6''
'
Un épisode intéressant eut lieu en avril 1942 : le )$+#1#&1!..%+--%&. Seize 
bombardiers 9I?K1@+-(5&%% extrêmement allégés décollèrent du porte-
avions g[[1^.)0&-1vers Yokohama et T!ky! avec pour objectif de 
poursuivre jusqu'à des terrains d'aviation de Chine. Ces incursions ne 
furent que des « piqûres d'épingle » mais, après Pearl Harbour,  elles 
constituèrent une victoire significative pour la propagande.  
 

")U34*^-/%!I;G\RJ!,1-**#!=**#c!"!
!

E0'9),1'/#+()0&-'),'2.,-/'$&'2&11&'+,&--&'0&'-J0&'#5:.-1)(1'$&/':.-1&K)*#.(/8'
)0.-/'3,"#0'("=')':-&/3,&':)/'&,'$&'2.5>)1/'()*)0/6'

'
L('Wkm]8'0&/'>.5>)-$&5&(1/'/,-'0"P00&5)+(&'$%>,1&(16'!&/'9.-1&-&//&/'*.0)(1&/'_9I:<`'&1'0&/'24)//&,-/'>.5>)-$#&-/')5%-#2)#(/'_%&1
Q580#&)D.%-V1V1%3'04$#&)1!.8G%$,`'2.55&(2&(1'D'='$%*&-/&-'0&,-/'>.5>&/8')22.5:)+(%/'(.1)55&(1'$&/'24)//&,-/'_@8,-$0G1
MIK:V1%&1/+G5-0+0G1MIE=t. 
'

'

!!"47'&/4/7!K!\S!
*03/:$$+!!
m!1#!(4-21#!]!e!C0#0#*m!
!
!
!
X:071-*!V/>-(#3!6!e[!

!'

'

!

!!
W'0/(#32:1&!!

!
!
!

D:$2-3(4#3!!
DGei!

94&,'#11!!!
A"#!$p$#!
C0#!.:03!1#!
3-4(!

mX::14&&1#mB! '
'
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!&/'v1)1/Kf(#/6'2.(1#(,&(1'0)'+,&--&'$)(/'0&'B)2#9#3,&6''
'
E0/'$#/:./&(1'$&':0,/#&,-/':.-1&K)*#.(/'_/&\+0G-.0V1T0-&)6)+,&V1%&1_.)d-.p01
`6''
'
L('Q,#('Wkm]'#0/'-&5:.-1&(1'0)'4+(-.+)&1$").0$4$%&1#&1@+#p$Y8'3,#'0&/'*&(+&'
$,'$%/)/1-&'$&'B&)-0K{)->.-';'$&/'D.CD$)#+&),1R)8C$0'$%2.00&(1'$&':.-1&K
)*#.(/'&1'2.,0&(1'3,)1-&':.-1&K)*#.(/'&1',('2-.#/&,-'F):.()#/6''
'

"#c4/7&:/J!L-/7#3J!a:3^&:`/J!=/&#3.34*#!E3:$!V"_!OQROkOekO\!!"''
'

L('L,-.:&'0)'-&2.(3,G1&'&/1'24A-&5&(1':)=%&6!
'

'

!&/'P00&5)($/'-#:./1&(1')*&2'0&/'2I:'&1'0&/'2I?6''
!&'VKW8'&('%1,$&'$&:,#/'WkM[8'%1)#1',('*%-#1)>0&'$4+.0IF8,"&'/)(/'
:#0.1&8'24)-+%'$"&<:0./#9/'&1'2)1):,01%6''
7)'*#1&//&')11&#+()#1'lOO'g5y46''
!)':-&5#A-&'>.5>&'2:'1.,24)'0"P(+0&1&--&'&('Wkmm6''
'
#!;O!

'
!&'2I?8'%1)#1',(&'9,/%&'
/1-)1./:4%-#3,&8'
1%0%+,#$%&':)-'-)$#.8'
:-.:,0/%&':)-'0)':.,//%&'
$,&'D'0)'2.5>,/1#.('$",('
5%0)(+&'$&'2)->,-)(1/'&1''
$&'2.5>,-)(1/'0#3,#$&/6'
'
'L00&'/"%0&*)#1'D'WWO'g5'
$")01#1,$&'D',(&'*#1&//&'$&'
N6lOO'g5y46'

' '

'
;e!*03!*-!3-$.#!$!

!
##!"-/,#$#/&!()0/!;e!(0!,#/&3#!(#!
K##/#$�/(#!! 

! ''
!&';1h8+01:B>>1;'$%>)-3,&5&(1'$&/'1-.,:&/')00#%&/'&('
o.-5)($#&8')*&2'0)':)-1#2#:)1#.('$&'WW6OOO')*#.(/'$.(1']6mOO'
)*#.(/'$&'1-)(/:.-1'$&'1-.,:&/'&1'\lO':0)(&,-/6'
'

U$-'-!D#-,'J!1#![!b04/!OQRR!"!
!

L('WkmN8'&('P00&5)+(&8'0&/')00#%/',1#0#/A-&(1'$&/'LI><!A>#3*4:/!
$414&-43#!(0!XI!\B8'+-./':.-1&,-/'3,#')22.5:)+()#&(1'0&/'
S.)-&)&,,&,12.%$0-&,8'0&/'/+D&)$-.),1&1'0&/'/$0($,-&),8'/.,/'
0)':-.1&21#.('$&/'Q&C6&,-8'$&/'@$)$8#&),8'.,'$&/'QY65.0,1
_24)//&,-/`6'

'
!

'

K-3-,'0&-7#!
]!.-3&43!()0/!
IRP!
mX-^:&-m!
#!
!
!
!
D!e[!"!

m9-3-0(#3m!'
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'

#!DGeR!"42+3-&:3!!
!
!
!
!
!
!
!
!

6>3:!"-/,-*&#3!"'

'

'

'
#!Z-`^#3!W#$.#*&!!!!!!!!#&!*:/!E3@3#!1#!!Z-`^#3!W%.'::/&!$'

/&1=1@$+1:B>KV1%&,1*%%&C$0#,1($6+-8%$+&0-Z1
'
C)(/'2&11&'+,&--&'M+&))&1L%.,-&)C$0'Adécédé le 22 mars 2006B!&/1'0&'
:#0.1&'9-)(U)#/'3,#')'-&5:.-1%'0&':0,/'+-)($'(.5>-&'$&'*#21.#-&/';'m]O'
5#//#.(/8'MN'*#21.#-&/6'
'

!K4#33#!I1:*&#3$-/'"!
!

@)#/'0&/'4./1#0#1%/'2.(1#(,)#&(1'$)(/'0&'B)2#9#3,&'&1'&('P/#&'.H'0&'Q):.(8'
1.,F.,-/'&('+,&--&'2.(1-&'0)'?4#(&8'&(*)4#//)#1'),//#'0&/'B4#0#::#(&/'&1'
0"E($.24#(&6''

 
 

 

?.(1-&'0)'5)-#(&'
)5%-#2)#(&8'0&'Q):.('
,1#0#/)'0&/'q$C+d$W&1;'
2"%1)#&(1'$&/')*#.(/K
/,#2#$&'>.,--%/'
$"&<:0./#9/8')22-.24%/'
/.,/'0&'9,/&0)+&'$",('
>.5>)-$#&-6''
#!�-$4^-M#!
!
E0/'%1)#&(1'0)-+,%/'&('*.0'
&1')00)#&(1'/"%2-)/&-'/,-'
0&/':.-1&K)*#.(/'f7'0.-/'
$&'0)'>)1)#00&'
$"Od+0$p$6''
#!D:$2#!>:1-/&#!U^-!
!
!

'

'
$!"#!ei!/:>#$23#!OQRRJ!(#.04*!1#!,043-**+!H88!_#`!F#3*#%J!:/!
:2*#3>#!0/!^-$4^-M#!C04!*t-2-&!*03!1#!.:3&#G->4:/!H88!V/&3#.4(5!
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' '

?&0)'(&'5.$#9#)':)/'0&'2.,-/'$&/'24./&/'&18':.,-'5&11-&',('1&-5&'D'2&'
2.(90#1'#(1&-5#()>0&8'0&';1*.i-1:B>K',(&'F.)-&)&,,&14.%$0-&19I?B1
JT0.%$1R$YJ':#0.1%&':)-'M$8%1`1Q+DD&-,'*)'0)-+,&-'0)':-&5#A-&'>.5>&'
)1.5#3,&'J/+--%&19.YJ'/,-10)'*#00&'$&'^+).,5+C$Z1
1
'

D:$2#!()Z43:*'4$-!m"4&&1#!D:%m!"!
!!
!

H*4/#!(#!.3:(0,&4:/!(#!D!eQ&!
%!DeQ!N1%4/7!80.#3E:3&3#**!#&!*-!,-37-4*:/!(#!2:$2#*5!

'

' '

h-.#/'F.,-/':0,/'1)-$8'0&'B1*.i-8',(&'),1-&'>.5>&'
)1.5#3,&'^S$-1@$0^'AL#,:/*&4&0&4:/!,4G,:/&3#!.#4/&#!#/!b-0/#!
->#,!(#*!2-/(#*!/:43#*B'/")>)11)#1'/,-'P$G$,$d+8'2&'3,#'5#1'
,('1&-5&'D'0)'+,&--&'/#(.'F):.()#/&6''
'

D:$2#!#/>:%+#!*03!_-7-*-^4!mN-&!9-/m!"!
!

"#!,'-$.47/:/!-&:$4C0#!-0G(#**0*!(#!_-7-*-^4""!
'
!&'['7&:1&5>-&'WkmN8'0&'Q):.('$&5)($)#1'0)':)#<8'
5&11)(1'9#(')#(/#'D'0)'/&2.($&'+,&--&'5.($#)0&6''

'
!&/')23,#/#1#.(/'),'2.,-/'$&'2&/'/#<')((%&/'$&'+,&--&'9,-&(1'|''
I1%&1)$#$)V1
I1%$1F8,"&V1
I1%&1-8)D.)"$(-&8)V1
K'$"%(.-5&/':-.+-A/'$)(/'0&/'"A8+6&C&0-,1#&1D.)#1&-1#&1,"(8)+-"')#(/#'3,&'$)(/'0&/'+0,-)8C&0-,1#&10$4+G$-+.0Z'
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!"#MOVX#&#&+YD+H!%C+)I#
!"#$?+'3+"#$
!&/'-&24&-24&/'&99&21,%&/':&($)(1'0)'+,&--&'.(1')>.,1#'D'$&/'/%-#&/'$&':-.+-A/'3,#'.(1'-%*.0,1#.((%'0&'$.5)#(&'$&'0")%-.(),1#3,&6'
E0'=')'&,'>#&('$&/'#((.*)1#.(/6'
!"4%0#2&'("&/1':0,/'0&'/&,0'5.$&'$&':-.:,0/#.(':.,-'0&/')*#.(/6'E0'=')'5)#(1&()(1'0)'-8)D+0&';'2"&/1',('5.1&,-'$)(/'0&3,&0',(&'-.,&'
5.>#0&'&/1'&(1-)e(%&':)-'0"%(&-+#&'3,&'$%+)+&'0)'2.5>,/1#.('$",('2)->,-)(1'&(':-%/&(2&'$")#-'2.5:-#5%6'L00&')'$&,<')::0#2)1#.(/'
K'0&1-8)D.6).68%,&8)8';'0)'1,->#(&'&(1-)e(&',(&'4%0#2&8'
K'0&1-8)D.)"$(-&8)1;'0")#-')$5#/':)-'0")*)(1'&/1'2.5:-#5%':)-'$&/'1,->#(&/'&1'-&F&1%'D'0")--#A-&':)-',(&'1,=A-&'_0)'1,=A-&'&/1',('2.($,#1'
$)(/'0&3,&0'/&':-.$,#1'0)'$%1&(1&'3,#'9.,-(#1'0"%(&-+#&`6'
E0'=')'&,'$&/':-.+-A/'9)(1)/1#3,&/'$)(/'0)'2.(/1-,21#.('$&/')*#.(/';'0",1#0#/)1#.('$")2#&-/'/:%2#),<'&1'$&'5%1),<'-)-&/'_0&'1#1)(&'
(.1)55&(1`8'$&'5)1%-#),<'(.,*&),<'_2.5:./#1&/8':0)/1#3,&/8'%0)/1.5A-&/`'&1'$)(/'0"#(/1-,5&(1)1#.(';'$&/')#$&/'),':#0.1)+&'&1'D'0)'
()*#+)1#.(8')#(/#'3,&'$&/')5%0#.-)1#.(/'$)(/'0&/'$&/'#(9-)/1-,21,-&/'),'/.06'
!)'9#('$&'0)'+,&--&')'0)#//%',('5.($&'-)*)+%8'5)#/')*#$&'$"%24)(+&/'2.55&-2#),<6'?&/'>&/.#(/8'2.(F,+,%/'),'/)*.#-'9)#-&'$&/'
#($,/1-#&0/'&1'$&/':#0.1&/8'*.(1'9)*.-#/&-'0)'-&:-#/&'$,'1-)(/:.-1')%-#&('$)(/'$&/':-.:.-1#.(/'2.0.//)0&/6'

' '
80.#3GI:/*&#11-&4:/!$! D:#4/7!PTP!$'

!&'1-)(/:.-1')%-#&('("&/1':0,/',('5=14&'5)#/',('%0%5&(1'%2.(.5#3,&6'
!&/'1-)(/:.-1/'#(1&-2.(1#(&(1),<'/.(1'-%+,0#&-/'&1'F.,-()0#&-/8'/,-1.,1'*&-/'0&/'v1)1/Kf(#/';'&('[86&)IL.0,-&%%$-+.01),'$%>,18':,#/'
&(19.&+0G'&1'&1'5)#(1&()(1'&('*+)D8,Z1P*)(1'/.(')--G1'$%9#(#1#9''L.0(.)#&1&99&21,&-)'0&'1-)F&1'B)-#/'o&pKq.-g''D'@)24']6''

' '
I:/,:3(#!$! 64320*!6\ST!$'

!)'$,-%&'$,'*.=)+&'3,#'%1)#1'$",(&'3,#(Y)#(&'$"4&,-&/')*&2'&/2)0&'),<'PU.-&/')'%1%'-)5&(%&'D'l'4&,-&/':,#/'D'M'4&,-&/'&(*#-.(8')*&2'
>&),2.,:'$&'2.(9.-1;'/#A+&/K2.,24&11&/8'+)/1-.(.5#&666''
P:-A/'0)'9#('$&'0)'$&,<#A5&'+,&--&'5.($#)0&8'0)':&-/#/1)(2&'$&'0)'R,&--&'c-.#$&')'F,/1#9#%'0&'$%>0.2)+&'$&'2-%$#1/'#5:.-1)(1/':.,-'
:&-9&21#.((&-'0&/')-5&/'&1'0&/'5)24#(&/'*.0)(1&/6'
f(&'2.5:%1#1#.('/"&/1'&(+)+%&'&(1-&'0&/'+-)($&/':,#//)(2&/'&18'$)(/'24)3,&':)=/8'&(1-&'0&/'+-)($/'2.(/1-,21&,-/8'$.(1'0&/'>,1/'
%1)#&(1'
K'0)'9)>-#2)1#.('$")*#.(/'$&'24)//&'/,:&-/.(#3,&/8''
K'0)'9)>-#2)1#.('$")*#.(/'$&'1-)(/:.-1'D'-%)21#.(8''
K'0)'9)>-#2)1#.('$"4%0#2.:1A-&/8'
K'0"%1,$&'&1'0)'2.(3,G1&'$&'0"&/:)2&6''
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!S&@*'($&$+R&,2*'($
!&/':-&5#&-/'1,->.-%)21&,-/'.(1'%1%'2.(U,/'D':&,':-A/'/#5,01)(%5&(1':)-'7#-'S)$0d1
`5+--%&'&('P(+0&1&--&'&1':)-'0&'C-6'^$0,14.01O5$+0'&('P00&5)+(&'$)(/'0&/')((%&/'
WkMO61
!&':-&5#&-'1,->.-%)21&,-'9,1'2.(/1-,#1':)-'`5+--%&1&('WkMN'&1'1.,-()'),'>)(2'&('WkMl6''
'
@)#/'2&'9,1'V.('S4)#('3,#'9#1'*.0&-'0&':-&5#&-'1,->.-%)21&,-'/,-',('^&+0d&%1^&1:<='&('
WkMk6''

Z#4/^#1!Z#!OPS!"!
L('@)#'WkmW8'`5+-%&1'%3,#:)'0&'R%.,-&)IT1?=IEB'3,#'9,1'0&':-&5#&-')*#.('D'-%)21#.('
>-#1)((#3,&'3,#'*.0)6'

%!j1:*&#3G=!eSG\Q!#&!*:/!$:&#03!&!' '

'
'

!&/':-&5#&-/')*#.(/'D'-%)21#.('2.(/1-,#1/'&('/%-#&'9,-&(1'$&/'
24)//&,-/K>.5>)-$#&-/'@&,,&),(5C+--1@&1?;?1[(5p$%D&'
,1#0#/%/'D'0)'9#('$&'0)'7&2.($&'R,&--&'5.($#)0&6''

9#!e[e!"!
!&'@&,,&)(5C+--1?;?'8'5#/'&('/&-*#2&'&('Wkmm8''9,1'0&':-&5#&-'
24)//&,-'D'-%)21#.('&1'),//#'0&':-&5#&-')*#.('D'-%)21#.('),'5.($&'
D')*.#-'%1%'&(+)+%'&('2.5>)1')%-#&(6'
'
P:-A/'+,&--&8'0&/'1,->.-%)21&,-/'/&'+%(%-)0#/A-&(18'),//#'>#&('$)(/'
0")*#)1#.('5#0#1)#-&'3,&'2#*#0&8')#(/#'3,&'0&/'1,->.:-.:,0/&,-/'5)#/'
,(#3,&5&(1'$)(/'0&'2#*#06''
!&/'1,->.-%)21&,-/'$"),F.,-$"4,#'/.(1'$&/'5)24#(&/'$",(&'&<1-G5&'
2.5:0&<#1%6'!&'$%*&0.::&5&(1'$",('(.,*&),'5.1&,-'$&5)($&'
$&/'5.=&(/'4,5)#(/8'1&24(.0.+#3,&/'&1'9#()(2#&-/'2.(/#$%-)>0&/'
3,&'/&,0&/'3,&03,&/'-)-&/'&(1-&:-#/&/':.//A$&(1'$)(/'0&'5.($&6' '

Avion fusée ou avion à réaction ? 
E0'9),1'-&5.(1&-'D'W\lM8':.,-'1-.,*&-'0&':-&5#&-'>-&*&1'$%:./%':)-'0&'c-)(U)#/'L5$)%&,1#&1/.84)+"6'L('WkWO8'^&0)+1L.$0#$8'
#(+%(#&,-'-.,5)#(8':-%/&(1)'0&':-&5#&-')*#.('D'-%)21#.('$&'0"4#/1.#-&6'@G5&'/#'/.(',(#3,&'*.0'$"&//)#'/&'1&-5#()'2.(1-&',('5,-8'#0'
*.0)'1.,1'$&'5G5&')*&2',('-%)21&,-'/#1,%'$)(/'0&'(&Y'&1'3,#'9.,-(#//)#1',(&':.,//%&'$&']]O'g+6'
!&/')*#.(/':-.:,0/%/':)-'9,/%&'/.(1')//#5#0)>0&/'),<')*#.(/'D'-%)21#.(6'!&'W#&-')*#.('9,/%&8'%3T0-&V'2.(/1-,#1':)-'P0&<)($&-'!#::#/24'
*.0)'0&'WW'F,#('Wk]\')*&2'c-#&$-#24'71)55&-'),<'2.55)($&/6'E0'9,1'/,#*#'$&'1-A/':-A/':)-'%3O6&%1[$0#&)1U$(dI:V'2.(/1-,#1':)-'
Q,0#,/'{)1-='&1':#0.1%':)-'c-#1Y'*.('S:&08'4#5/&098'0&'MO'/&:1&5>-&'Wk]\6''
!")*#.('3,"#0':#0.1)#1'$%2.00)'&1'*.0)':0,/#&,-/'5#(,1&/'D'WOO'5'$")01#1,$&6'@)#/'0)'$#99#2,01%'%1)#1'$"&(1-&1&(#-'0)'-%)21#.(6'

#!"4..4*,'!=/&#!!
!
!
!

1)U.#1!8-/(#3!L-,^GO"!
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d4#10&'%5#+-)'&(/,#1&'),<'v1)1/Kf(#/'.H'#0'/")//.2#)')*&2'0)'7.2#%1%'T&00':.,-'2.(/1-,#-&'0&'9&%%IeMIKB'3,#'("&,1':)/'0&'/,22A/':-%*,'
2)-'/&/':&-9.-5)(2&/'%1)#&(1'#(9%-#&,-&/'D'2&00&/'$&/'5.(.5.1&,-/'2.(*&(1#.((&0/'$&'0"%:.3,&6''

D#11GlKGiQ!$! $!!j1:*&#3G9+&+:3!"'

!&'['(.*&5>-&'WkmN8',('R%.,-&)I@"-".)'A,-/:/*!(+$:/&+*!#&!(#*!$:&#03*!$:(4E4+*!rB!.>1#(1'0&')&(.)#1#81C.0#&1#&14+-&,,&';'k[l'g5y46'0)''
!")((%&'/,#*)(1&8',('@&1&.-'c6m'A->#,!(#*!-41#*!&3:/C0+#*(#!(#!OJRP!$@&3#B':.-1&-)'0&'-&2.-$')'kkW'g5y46'

!"$1.+$/.$#'(0$UVLI$!"#$&@*'(#$/"$,-&##"$#.?"+#'(*A."#5$
E0/'.(1'%1%'0&':-&5#&-'.>F&21#9'5#0#1)#-&'$"):-A/K+,&--&6'@)#/'#0'9)00)#1'9-)(24#-'0&'5,-'$,'/.(6'!&'C8)1#81,.0'&/1'$b'),'9)#1'3,&'0")#-'
("&/1':)/'#(2.5:-&//#>0&'&1'3,"D'4),1&'*#1&//&'#0'/&'2-%&',(&'.($&'$&'24.2'/,-'0")*)(1'$&'0")*#.(6'B.,-'$%:)//&-'0)'*#1&//&'$,'/.(8'
2"&/1KDK$#-&':.,-'*.0&-'D':0,/'$&'W'WOO'g5y4'&(*#-.('_/,#*)(1'0)'1&5:%-)1,-&'$&'0")#-`'0")*#.('$.#1'^/,-5.(1&-^'2&11&'.($&'$&'24.2'
3,#'&(1-)e(&'$&/'*#>-)1#.(/'$)(/'0&/'+.,*&-(&/'&1'3,#'%>-)(0&'0&'9,/&0)+&6'!&/'#(+%(#&,-/'#+(.-)#&(1'&(2.-&'&('Wkm['2.55&(1'-%+0&-'
2&':-.>0A5&'&1'(")*)#&(1'3,&'0)'/.0,1#.('^$")00&-'*.#-^6''

'
K:*&#!(#!.41:&-7#!D#11!lGO!!$! D#11!lGO!$!

L('Wkm[8'0)'7.2#%1%'T&00KP#-2-)91/'_f7P`'/"=')11)3,)'&1'1-)*)#00)'/,-',(&'/%-#&'$"&//)#/8'2.(F.#(1&5&(1')*&2'0"f7'P#-Kc.-2&6'
!")*#.('9)>-#3,%':.,-'2&11&'1&(1)1#*&'%1)#1'0&'9&%%1eI:8')*#.('&(1#A-&5&(1'5%1)00#3,&'&1'1-A/'-.>,/1&6''
B.,-'0&'$&//#(&-8'0&/'#(+%(#&,-/'/"#(/:#-A-&(1'$",(&'>)00&'$&'9,/#08'2&'3,#'0,#')::.-1)',(')%-.$=()5#/5&'2&-1)#(6'E0'%1)#1':-&//,-#/%'&1'#0'
$#/:./)#1'$&'/=/1A5&/'1-A/'/.:4#/1#3,%/':.,-'1.,1&/'/.-1&/'$&'5&/,-&/6'

' '
DGeQ!.10*!D#11!lGO!!$' DGeQ!.10*!D#11!lGO!!$'

?&':-.1.1=:&'%1)#1'%3,#:%'$",('5.1&,-K9,/%&'X!xKWW'9.(21#.(()(1')*&2',('5%0)(+&'$".<=+A(&'0#3,#$&8'$"&),K&1'$")02..06'
!"),1.(.5#&'%1)#1'1-A/'0#5#1%&'_3,)1-&'5#(,1&/`'),//#'$&*)#1K.('5#(#5#/&-'0&'1&5:/'$&'*.06'B.,-'2&'9)#-&8'0")*#.('%1)#1')22-.24%'/.,/'
,('9I?B8'3,)$-#5.1&,-'>.5>)-$#&-8'3,#'0i24)#1'0&'T&00'XKW'D'4),1&')01#1,$&'_WM'OOO'5`6''
f(&'9.#/'0#>%-%8'0&'T&00KX'W')00,5)#1'/.('5.1&,-'&1'$&/2&($)#1'&(':#3,%')9#('$")11&#($-&'/)'*#1&//&'5)<#5)0&6'?&11&':-.2%$,-&'
:&-5&11)#1'$"%2.(.5#/&-'0&'2)->,-)(1'(%2&//)#-&'),'$%2.00)+&'&1'D'0)'5.(1%&'&(')01#1,$&6''
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L58(d1_T*RTU8':#0.1&'$"&//)#/'24&Y'T&00'P#-2-)91/8'9,1'0&':-&5#&-'4.55&'D'*.0&-'
:0,/'*#1&'3,&'0&'/.(';'2"%1)#1'0&'Wm'.21.>-&'Wkm[6'
'
E0'-&(.,*&0)'/.('&<:0.#1'0&'Wk'F)(*#&-'Wkmk8'5)#/'2&11&'9.#/'0&'9&%%1eI:'$%2.00)'$&'
5)(#A-&'),1.(.5&6'
'

I'0,^!a=6j=L!(#>-/&!1#!D#11!lGO!"!
'
L('L,-.:&8'0&/'&//)#/'.(1'%1%'(.5>-&,<'&1':)-9.#/'5.-1&0/6'
'
!)'/.2#%1%'>-#1)((#3,&'!&1^$4+%%$0#':-.$,#/)#1'0&'[5$%%.p1!^I:a='3,#'&99&21,)'
/.(':-&5#&-'*.0'0&'WN'5)#'Wkml8':,#/'0&'2$C6+)&13,#':&-5#1'D'H.501!&))Y'$&'
9-)(24#-'0&'5,-'$,'/.('0&'l'/&:1&5>-&'Wkm\6''
E0'9,1'0&':-&5#&-'&,-.:%&('D':)//&-'0&'5,-'$,'/.(6''

'

'

#!X#!Z->411-/(!;-$.43#!!!!!!!!!!!!!!!!!%!8'-11:`!XZGOTS!

'
!&':-&5#&-')*#.('D'-%)21#.('9-)(U)#/'&/1'0&'[O1;aaa1Q)+-.0'3,#'&99&21,)'/.(':-&5#&-'*.0'0&'WW'(.*&5>-&'Wkml8'2#(3')(/'):-A/'0&/'
)(+0)#/'&1'0&/')5%-#2)#(/6'E0')'%1%'/,#*#'$&':-A/':)-'0"T,6$#.0'3,#')11&#(1'0)'*#1&//&'$&'W6OOO'g5y46''

! !
8U![TeT!m=*.-(:/m!!$' 8U![TTT!W34&:/!$'

!

L.0,-$0-+01U.W$0.FF')'%1%'0&':-&5#&-':#0.1&'
9-)(U)#/'D'9-)(24#-'0&'5,-'$,'/.(8'0&'m'9%*-#&-'
WkNM8'/,-',('!$,,$8%-1@Y,-7)&1'2'_):-A/'0&/'
)5%-#2)#(/'&('Wkm['&1'0&/')(+0)#/'&('Wkm\`6'
'
#!!X-**-01&!9%*&@3#!V;'

'
!

!
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U&0"1/&#8(8',('#(+%(#&,-'9-)(U)#/')'2.(/1-,#1'&('WkNN',(&'1,=A-&'14&-5.:-.:,0/#*&')::&0%&',-$-.I)"$(-&8)6''
7.(':-.1.1=:&8'0&'LOI:a'%1)#1'9#<%'/,-'0&'$./'$",('3,)$-#5.1&,-6'?&'/=/1A5&':&-5#18')*)(1'5G5&'0&/'0)-+)+&/8'$".>/&-*&-'0&'
2.5:.-1&5&(1'$&'0)'1,=A-&'&(')01#1,$&'0.-/'$&'*.0/'&('2.5:./#1&6'

' '
$!!!!"#!"#(0,!TOTGTO!*03!1#!"-/70#(:,!\O!ANGDIHWB5!!!$!

"#!"#(0,!TOTGTe!]!V*&3#*5!"!
!

641#!#/!E1@,'#J!,:,^.4&!-//01-43#!#/!>#33#J!3-,,:3(*!�-3$-//J!,#&!-..-3#41!
,:/~0!#/!OQ\S!+&-4&!()0/#!3-3#!$:(#3/4&+5!%!

' '
P'MOO'g5y48'*#1&//&'(%2&//)#-&':.,-'2.5:-#5&-'0")#-8'0&':#0.1&'#(F&21&'$,'2)->,-)(1'$)(/'2&1')#-'2.5:-#5%8'2&'3,#':-.$,#1',(&'9.-1&'
$%1&(1&'&1',(&'9.-1&':.,//%&6'!")*#.(':&,1')0.-/'3,#11&-'0&'3,)$-#5.1&,-'&1'#0'$&*#&(1'),1.(.5&6''
?&':-#(2#:&')*)#1',('#(1%-G1'2&-1)#('2)-'),2,(&':#A2&'("%1)#1'&('5.,*&5&(1'$)(/'2&'5.1&,-'3,#'9.,-(#//)#1',(&':.,//%&'0)-+&5&(1'
/,99#/)(1&':.,-'*.0&-'D'@)24']6'@)#/'0&'WN'9%*-#&-'WkN\8'0&'+.,*&-(&5&(1'9-)(U)#/'.-$.(()'0")>)($.('$&'2&/'&//)#/6'

'

!&'-&2.-$'$,'/,22A/')%-.(),1#3,&'9-)(U)#/'&/1'$%1&(,':)-'0&/',/#(&/'@$)(&%I!$,,$8%-'3,#'
9)>-#3,&(1'$&:,#/'WklO'0&'@+)$G&I'''8')*#.('$&'24)//&'*&($,'D':0,/'$&'W6mOO'&<&5:0)#-&/'
$)(/']N':)=/6''
'
?&'24)//&,-')'$%1&(,'0&'-&2.-$'$&'*#1&//&'/,-'WOO'g5'.>1&(,':)-'@5&'H$(A8&%+0&1*8)+.%'
0&'Wm'F,#('WklM'/,-'0)'>)/&'$"E/1-&/8')*&2',(&'*#1&//&'5.=&((&'$&']'OM\'g5y4'_@)24K]`6''
'
#!N-$411#!X-**-01&!X#!1)U03-7-/!-0!!943-7#!V;!#/!.-**-/&!.-3!1#!9%*&@3#*!V;J!1#!80.#3$%*&@3#J!
1)+&#/(-3(!V;!#&!1#!943-7#*!VVV!
'
!&/':-#(2#:),<')*#.(/'9)>-#3,%/':)-'@)-2&0KC)//),01'/.(1';'0"O8)$G$01&1'0&'@Y,-7)&I'2'
%3,#:%/'$&'5.1&,-/'^+,6$0.I[8+W$V')#(/#'3,&'%3N-&0#$)#1'28'0&'@+)$G&1'''8'0&'@+)$G&1
'2'&1'0&'U$F$%&'_D':)-1#-'$&'Wk\l`8'%3,#:%/'$&'5.1&,-/'[0&(C$6'

'

#!943-7#!VVV!!
!
!
!

�&#/(-3(!V;!"'

'
!&'@+)$G&1'2V'2"&/1'0&':.-1&,-'$&'^!)'T.5>&^'9-)(U)#/&6'!&'W&-':-.1.1=:&'$%2.00&'0&'W['F,#('WkNk6'!)':-.$,21#.('&('/%-#&'$%>,1&'&('
$%2&5>-&'WklM'&1'/n)24A*&')*&2'0&'@#-)+&'EV'P'(�l]'&('5)-/'Wkl\6'!&'$&-(#&-'*.0'$&'2&1')*#.('/&-)'&99&21,%'&(']OON6'
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'

#!"#!L-E-1#!!
!
!
!

H/!943-7#!V;!(+,:11-/&!->#,!
(#*!E0*+#*!()-..:4/&!"'

'

'

!"P(+0&1&--&'$%*&0.::&',('
)*#.('D'$%2.00)+&'*&-1#2)0';'/&1
^$))+&)Z'''
#!"#!Z-334#3!
@)#/'0&/'>,$+&1/'$&'-&24&-24&'
/.(1'$&':0,/'&(':0,/'0.,-$/'&1'D'
0)'9#('$&'0)'+,&--&'9-.#$&'0&/'
:)-1&()#-&/'&,-.:%&(/'/",(#//&(1'
&1'2-%&(1'03T8).F+G5-&)6!

1)=03:E47'&#3!"!

 

!"#$&@*'(#$/"$2+&(#?'+2$
x):#$&5&(1'0")*#)1#.('2.55&-2#)0&'&<:0.#1)'0&/':-.+-A/'5#0#1)#-&/6'1

'

#!XI!R!
!
P,<'v1)1/Kf(#/8'0&/'
)(2#&((&/'9.-1&-&//&/'
*.0)(1&/'3,)$-#5.1&,-'
9,-&(1'2.(*&-1#&/'&(')*#.(/'
$&'1-)(/:.-1'&1'$&*#(-&(1'
$&/'0.(+/'2.,--#&-/8'1&0/'0&/'
!.8G%$,,1!LI>'&1'0&/'
/.(d5&&#1L.0,-&%%$-+.0Z11
1

":,^'##(!I:/*&#11-&4:/!"' '
!&/':-.5.1&,-/'$)(/'0&'1-)(/:.-1')%-#&('9,-&(1'0&/'>-#1)((#3,&/')*&2'0&'L.C&-19)>-#3,%':)-'!&1^$4+%%$0#'3,#'9#1'/.(':-&5#&-'*.0'0&'
]['F,#00&1'Wkmk'&1'5#/&'&('/&-*#2&'&('WkN]8'):-A/'1-.#/')(/'$"&//)#/'#(1&(/#9/6'?&1')*#.('2.((,1',('*#9'/,22A/'&1'0&/'+-)($&/'
2.5:)+(#&/'5.($#)0&/'0")$.:1A-&(1'#55%$#)1&5&(16'

I:$#&!X#!Z->411-/(!$! ;4,^#3!;4*,:0/&!$! XI![!$!
@)#/'0&/'2.(()#//)(2&/'$&'0"%:.3,&'%1)#&(1'&5:#-#3,&/'/,-'0&/':-.>0A5&/'$&'-%/#/1)(2&'$&/'5)1%-#),<'9)2&'),<'$#99%-&(2&/'$&'
:-&//#.(6'f(')*#.('$&'1-)(/:.-1')',('9.-1'$#)5A1-&'&1'#0'&/1'$.(2'1-A/'/&(/#>0&'D'0)'$#99%-&(2&'$&/':-&//#.('&(1-&'0")#-'&<1%-#&,-'$&'
9)#>0&':-&//#.('_2)-'0")*#.('*.0&'D'4),1&')01#1,$&`'&1'0")#-'#(1%-#&,-'5)#(1&(,'D'4),1&':-&//#.('_:.,-':&-5&11-&'),<':)//)+&-/'$&'
-&/:#-&-`6'!&/'�.5&1'$#/:)-,-&(1'1-)+#3,&5&(1'&('/%-#&';'0)'2&00,0&'&<:0./)#1'/.,/'0&/'&99&1/'-%:%1%/'$&'2&/'$#99%-&(2&/'$&':-&//#.(6'C&'
{)*#00)($'*.,0)(1'2.5:-&($-&'0&':4%(.5A(&'&99&21,)'$&/'-&24&-24&/'/,-'0&/'2),/&/'$&'2&/')22#$&(1/'&1'$%9#(#1'$&/'-A+0&/'$&'
2.(/1-,21#.('$.(1'1.,/'0&/'),1-&/'2.(/1-,21&,-/':-.9#1A-&(16'
!&/'/.*#%1#3,&/'0)(2A-&(1'3,&03,&/'1&5:/'):-A/'0&'Q86.%&41QgI:a>8'>#-%)21&,-'3,#')*)#1'$&/':&-9.-5)(2&/'%1.(()(1&/':.,-'
0"%:.3,&6'!&/'5.1&,-/'$&'2&1')*#.(')*)#&(1':-&/3,&'2#(3'9.#/'0)':.,//%&',1#0&'$&/'5.1&,-/'$,'?.5&16'@)#/'0&/')*#.(/'/.*#%1#3,&/'
("%1)#&(1':)/'2.55&-2#)0#/%/'$)(/'0&/':)=/'(.('2.55,(#/1&/'&1'.('(")'F)5)#/'2.((,'0&,-/'2)-)21%-#/1#3,&/':-%2#/&/6''
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' '
W0.:1#>!WHGOTR!$! D:#4/7GPTP!0&414*+!#/!3->4&-411#$#/&!A�I!O\iB$!

!&/'f7P'5#-&(1',('2&-1)#('1&5:/'D'-%)+#-'5)#/'#0/'-&5:.-1A-&(1'1.,1&/'0&/'5)-24%/')*&2'0)'/.-1#&'$",(&'/%-#&'$")*#.(/'1.,/'
-&5)-3,)>0&/'&1'$%1&(1&,-/'$&'-&2.-$/''
L('WkNm8'0&'9.&+0GI<a<8'3,)$-#-%)21&,-'/,>/.(#3,&8'1-)(/:.-1&'WNO':)//)+&-/'D'\NO'g5y46''
!&'9.&+0GI<><'*.0&':.,-'0)':-&5#A-&'9.#/'&('Wklk6'?"&/1',('%(.-5&'1-)(/:.-1&,-'3,#':&,1'&5:.-1&-'F,/3,"D'NOO':)//)+&-/'&1'
$%2.00&-')*&2',(&'24)-+&'$&'mOO'1.((&/6'!&'!.8G%$,1!LI=1&1'0&1<><'$&*#&((&(1'0&/'0.(+K2.,--#&-/'$,'5.($&'.22#$&(1)06'

D:#4/7GPRP$! X:071-*!XI!S!$!
!&'9.&+0GI<?<'&/1',('1-#-%)21&,-8':-.$,#1'D'W'\MO'&<&5:0)#-&/6'
L('WkkN8'0&'-&2.-$'$")*#.(/'2.(/1-,#1/'&/1'$%1&(,':)-'T.&#(+')*&2'0&'T.&#(+K[M[8'>#-%)21&,-'$&'WMO':)//)+&-/8'2.(/1-,#1'D':0,/'$&'
MONO'&<&5:0)#-&/6'

' '
I-3->#11#!80(!6>4-&4:/!$! D:#4/7GPeP$!

L('c-)(2&';'!&/',/#(&/'[8#I*4+$-+.0'D'h.,0.,/&'3,#':)-'0)'/,#1&'$&*#(-&(1'0"*").,6$-+$%&8'2.(/1-,#/#-&(1',('2.,-1K2.,--#&-'
>#-%)21&,-8'0)'L$)$4&%%&Z'!&/'-%)21&,-/'%1)#&(1'9#<%/'/,-'0&'9,/&0)+&8'D'0")--#A-&6'E0'9,1'5#/'&('/&-*#2&'&('WkNN'&1'#0')'%1%'2.(/1-,#1'D'MOO'
&<&5:0)#-&/6'E0')'&,',(&'1-A/'>&00&'2)--#A-&'5)#/'#0')'%1%'/,::0)(1%':)-'0)'2.(2,--&(2&')5%-#2)#(&'&1'P#-Kc-)(2&'0")')>)($.((%'&('Wk\W'
2)-'#0'%1)#1'>-,=)(1'&1'1-A/'+.,-5)($6''
!)'?)-)*&00&'-&/1&'(%)(5.#(/'0&':-&5#&-'/,22A/'9-)(U)#/'$&'0")*#)1#.('2.55&-2#)0&'$"):-A/K+,&--&'&1':0,/#&,-/'#($,/1-#&0/'_&(':)=)(1'
$&/'-&$&*)(2&/'D'0"P%-./:)1#)0&`'2.:#&-.(1'0&'^:-#(2#:&'?)-)*&00&^'$&'9#<&-'0&/'-%)21&,-/'D'0")--#A-&'$,'9,/&0)+&6''
f(&'*#21.#-&'1&24(.0.+#3,&')'%1%'-&5:.-1%&':)-'0")//.2#)1#.('9-)(2.K>-#1)((#3,&'*").,6$-+$%&19)+-+,5I*").,6$(&8')*&2'0)'
-%)0#/)1#.('$,':-&5#&-')*#.('$&'1-)(/:.-1'/,:&-/.(#3,&'%&1L.0(.)#&8',(')*#.('$&'W\O'1.((&/6''
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W0.:1#>!ORR!mI:/,:3(*^4m!$! I:/,:3(#!$!
!&'?.(2.-$&'&/1',(')*#.('$&'1-)(/:.-1'/,:&-/.(#3,&'_77h`'2.(/1-,#1':)-'0")//.2#)1#.('$&'7,$KP*#)1#.('_$&*&(,&':)-'0)'/,#1&'
0"P%-./:)1#)0&'):-A/'/)'9,/#.(')*&2'o.-$KP*#)1#.('&1'0)'7LxLT`'&1'$&'0)'T-#1#/4'P#-2-)91'?.-:.-)1#.('_$&*&(,&'&(/,#1&'T-#1#/4'
P&-./:)2&`6'
!)'c-)(2&'&1'0"P(+0&1&--&',(#-&(1'0&,-/'&99.-1/':.,-'/.-1#-'2&'/,:&->&')*#.('-%*.0,1#.(()#-&'3,#'&99&21,)'/.(':-&5#&-'*.0'&('Wklk6'E0')'
%1%'&(/,#1&'2.(/1-,#1'D'Wm'&<&5:0)#-&/6''?&'9,1'0",('$&/'$&,<'/&,0/')*#.(/'$&'0#+(&'/,:&-/.(#3,&/'D')*.#-'%1%':-.$,#1/8'0"),1-&'%1)(1'0&'
Q86.%&41Q8I:>>'/.*#%1#3,&'_)::&0%'9)5#0A-&5&(1'0&'?.(2.-$/g#'.,'?.(2.-$.99`6'

!

I:/,:3(#!-!+&+!,34&4C0+!$-4*!b-$-4*!+7-1+!#&!1#*!,://-4**-/,#*!&#,'/4C0#*!
-,C04*#*!.-3!1#!203#-0!()+&0(#*!(#!1)6+3:*.-&4-1#!1:3*!(#!*-!,:/,#.&4:/!:/&!
.3:E4&+!-0c!->4:/*!(#!1-!*+34#!64320*5!!
"-!>4&#**#!(#!,3:4*4@3#!(0!I:/,:3(#!#*&!(#!9-,'!eJTe!]!0/#!-1&4&0(#!(#!
Oi![iT!$@&3#*5!V1!#*&!(:&+!()0/#!-41#!(#1&-!$:(4E4+#!A-41#!(4&#!m7:&'4C0#mB!#&!
(#!$:&#03*!U1%$.0*!]!.:*&,:$20*&4:/!(+>#1:..+*!(t-2:3(!.:03!1#!
2:$2-3(4#3!234&-//4C0#!*4).128%($05!V1!E0&!-0**4!1#!.3#$4#3!->4:/!,4>41!
]!p&3#!+C04.+!(#!,:$$-/(#*!(#!>:1!+1#,&34C0#*J!.3+,+(-/&!-4/*4!1#*!64320*5  
/T1LU*[^11#81Q81:>>11
"#!\!b04/!OQP\!1#*!*0.#3*:/4C0#*!I:/,:3(#!#&!WHGORR!*:/&!1#*!>#(#&&#*!
(0!*-1:/!(0!D:037#&5!!
"#!.3#$4#3!>4#/&!(#!&#3$4/#3!0/#!*.#,&-,01-43#!+>:10&4:/!C0-/(!1#!*#,:/(!
(+,:11#!(#!1-!.4*&#!T\5!"t->4:/!.41:&+!.-3!1#!,'#EG.41:&#!(t#**-4!=(:0-3(!
=1%-/J!+>:10#!/:3$-1#$#/&!#&!&#3$4/#!.-3!0/!.-**-7#!]!2-**#!>4&#**#!
(#>-/&!1#!.0214,5! 6>3:!;01,-/!$!
"#!WHGORR!*t-147/#!-1:3*!*03!1-!.4*&#!TP!.:03!-&&#3343J!$-4*!1-!&:03!104!4/(4C0#!C0#!1-!.4*&#!#/!*#3>4,#!#*&!1-!ei!A1-!$p$#J!$-4*!#/!*#/*!:..:*+B5!"t->4:/!
E-4&!-1:3*!0/!>43-7#!*03!1-!(3:4&#!.:03!3#>#/43!E-43#!0/!(#0c4@$#!.-**-7#!]!2-**#!>4&#**#J!m$:0*&-,'#*m!(+.1:%+#*J!-0G(#**0*!(#!1-!.4*&#!T\5!I#,4!E-4&J!1#!WHG
ORR!3#$:/&#!.1#4/*!7-M!#/!(43#,&4:/!(0!/:3(5!"-!$:/&+#!*#$21#!-1:3*!*#!.3:1:/7#3!-/:3$-1#$#/&J!*:0(-4/!1t->4:/!2-*,01#J!.-3&!#/!.4C0+J!.04*!*#$21#!
>:01:43!E-43#!0/#!3#**:03,#5!9-4*!1#*!,:/&3-4/&#*!*:/&!&3:.!4$.:3&-/&#*!.:03!1t-..-3#41J!0/#!>-.#03!21-/,'#!#/>#1:..#!1t-..-3#41J!*47/#!C0#!1-!,#1101#!*#!,34C0#!
#&!C0#!(0!,-3203-/&!E04&5!"#!WHGORR!#c.1:*#!]!2-**#!-1&4&0(#!#&!*t-2-&!*03!1-!>411#!(#!j:0**-4/>411#5!"#*!,-0*#*!(#!1t-,,4(#/&!/#!*#3:/&!b-$-4*!,1-43#$#/&!
+&-214#*J!.10*4#03*!'%.:&'@*#*!*#3:/&!->-/,+#*J!$-4*!1-!.10*!.3:2-21#!*#3-4&!C0#!1#!.41:&#!(0!WHGORR!-!+&+!]!0/!$:$#/&!(://+J!*03.34*!.-3!1t-..-34&4:/!(t0/!
-0&3#!-..-3#41!*03!*-!&3-b#,&:43#5!I#,4!#*&!E:3&!.3:2-21#J!,-3!1:3*!(#!1-!$:/&+#!&3@*!,-23+#!1#!,'-$.!(#!>4*4:/!(-/*!1#!WHGORR!+&-4&!&3@*!3+(04&5!"#!.41:&#!-!
*-/*!(:0&#!-.#3~0!0/!23#E!4/*&-/&!#&!*-/*!.:0>:43!#/!-..3+,4#3!3+#11#$#/&!1-!(4*&-/,#J!0/!-0&3#!->4:/!A.#0&!p&3#!0/!,'-**#03!E3-/~-4*!m943-7#m!3#7-7/-/&!*-!
2-*#J!$-4*!1t4/E:3$-&4:/!/t-!b-$-4*!+&+!,:/E43$+#B5!K:03!+>4&#3!1-!,:114*4:/J!41!-03-4&!-1:3*!>:1:/&-43#$#/&!.3:>:C0+!1#!.4C0+!$-4*!/t-03-4&!.-*!.0!.-3!1-!
*04&#!,:/&3q1#3!1-!$-/|0>3#5!I#&!-,,4(#/&!E#3-!.10*4#03*!$:3&*!A[!$#$23#*!(t+C04.-7#!#&!S!'-24&-/&*!(#!j:0**-4/>411#B5!
/T1LU*[^11#81L.0(.)#&1
"#!$-3(4!ei!b0411#&!eTTTJ!1#!I:/,:3(#!()643!N3-/,#!>-!(+,:11#3!(#!K-34*!
I'-31#*!(#!j-011#!]!(#*&4/-&4:/!(#!_#`!a:3^!!A\!K_WJ![!K_I!#&!OTT!
.-**-7#3*B5!
":3*!(0!(+,:11-7#!(#!1-!.4*&#!e[!(3:4&#!(#!1)-+3:(3:$#!(#!K-34*!I'-31#*!(#!
j-011#J!.#0!->-/&!1-!3:&-&4:/J!1#!./#0!->-/&!(3:4&!A3:0#!/h!eB!(0!&3-4/!
7-0,'#!3:01#!*03!0/#!1-$#11#!$+&-114C0#!&:$2+#!()0/!-0&3#!->4:/!#&!*#!
(+&+34:3#5!X#*!(+234*!*:/&!.3:b#&+*!,:/&3#!1-!*&30,&03#!(#!1)-41#J!.3:>:C0-/&!
0/#!30.&03#!(0!3+*#3>:43!i5!H/!E#0!4$.:3&-/&J!-14$#/&+!.-3!1-!E04&#J!*#!
(+,1-3#!.3#*C0#!4$$+(4-&#$#/&!*:0*!1-!>:4103#!7-0,'#5!X#*!.3:21@$#*!
-..-3-4**#/&!.#0!-.3@*!*03!1#!$:&#03!e!#&!$:$#/&-/+$#/&!*03!1#!$:&#03!O5!
")->4:/!(+,:11#5!")+C04.-7#!-33p&#!1#!$:&#03!eJ!&:0b:03*!.3:,'#!(0!3+74$#!
3-1#/&4J!-.3@*!0/#!-1-3$#!E#0!$:&#035!V1!,:/*&-&#!C0#!1#!&3-4/!/#!3#/&3#!.-*5!
")->4:/!>:1#!.#/(-/&!#/>43:/!0/#!$4/0&#!]!1-!>4&#**#!(t#/>43:/!eTT!^&!
A\[T!^$k'B!#&!]!1)-1&4&0(#!3-(4:!*:/(#!(t#/>43:/!eTT!.4#(*!A[i!$@&3#*BJ!
$-4*!41!/#!.#0&!.-*!.3#/(3#!/4!-1&4&0(#!/4!>4&#**#5!!

'

"#!$:&#03!O!.#3(!-1:3*!*-!.:0**+#J!1)4/,4(#/,#!#&!1)4/,14/-4*:/!(#!1)->4:/!-07$#/&#/&!E:3&#$#/&5!"-!.:0**+#!(#*!$:&#03*!\!#&!R!(4$4/0#!3-.4(#$#/&5!")->4:/!
*)+,3-*#!*03!0/!'q&#15!"#*!OTQ!.#3*://#*!]!2:3(!*:/&!&0+#*J!R!.#3*://#*!-0!*:1!*:/&!+7-1#$#/&!&0+#*!#&![!-0&3#*!.#3*://#*!-0!*:1!*:/&!21#**+#*5'
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?&1')22#$&(18'0&/'-&24&-24&/'$")5%0#.-)1#.('3,#'0,#'.(1'/,22%$%'&1'0&':-#<'$,'>)-#0'$&':%1-.0&'5&11&(1':-.+-&//#*&5&(1'9#('
D'0)'2)--#A-&'$,'L.0(.)#&6'!&/'*.0/'2.55&-2#),<'2.55&(2%/')*&2'T-#1#/4'P#-p)=/'&1'P#-'c-)(2&'&('Wk[l'/&'1&-5#(&(1'
&(']OOM'_0&']l'(.*&5>-&`')*&2'0&'*.0'$&'0)'r'-&1-)#1&'s6'
B.,-'0,11&-'2.(1-&'0)'2.(2,--&(2&')5%-#2)#(&8'0&/'L,-.:%&(/'2-%A-&(1'*+)D8,I'0#8,-)+&,8'2.(/.-1#,5'3,#'-&+-.,:&'0)'
c-)(2&8'0"P00&5)+(&8'0&'x.=),5&Kf(#8'0"L/:)+(&'&1'0"E1)0#&6'

' '
64320*!\OQ!$! 64320*!\RT!$!

P'0)'9#('$,'XXj'/#A20&8'2"&/1'0&'2.(/1-,21&,-'0&':0,/'$=()5#3,&'&1'0&'$&,<#A5&'2.(/1-,21&,-'5.($#)06''

'

E0')'/,'2.5:-&($-&'0&/'>&/.#(/'$&/'&<:0.#1)(1/'&(':-.$,#/)(1',(&'/%-#&'
$")*#.(/')$):1%&'D'24)3,&'2.(1-)#(1&';'$&'%3*+)D8,1E:B'_>#-%)21&,-'D'9)#>0&'
2):)2#1%`'F,/3,"D'%3*+)D8,1E>a'_3,)$-#-%)21&,-'2):)>0&'$"&99&21,&-'0)'
5.#1#%'$,'1.,-'$,'5.($&'/)(/'&/2)0&`6'
#!j-$$#!64320*!(0!D#107-!-0!\OQ!#/!.-**-/&!.-3!1#!\RT!"!
L('Wk[]8'.('5#1'&('/&-*#2&',('5.=&('2.,--#&-';'0"*IEaa1/,#*#':)-'0"*IE:a1:,#/':)-'
0"*IE?a1&1'&(9#('0"*IE>a1_3,)$-#5.1&,-'D'+-)($'-)=.('$")21#.(`'/.(1'1.,/'$&/'
-%,//#1&/'2.55&-2#)0&/6'
'
!"*1E=a'_$&,<':.(1/'+-)($&'2):)2#1%`'$%>,1&'/)'2)--#A-&'2.55&-2#)0&'&(']OO['
):-A/'3,&03,&/'-&1)-$/'1&24(#3,&/6'
'
!)':)-1#2,0)-#1%'$&'0)'+)55&'$&/')*#.(/'P#->,/'&/1'0&,-'9)#>0&'2.b1'
$"&<:0.#1)1#.(6''

?&/')*#.(/'/.(1'D'2.55)($&/'$&'*.0'%0&21-#3,&/'
2&'3,#'$#5#(,&'0&':.#$/':)-'/,::-&//#.('$&/'
5%2)(#/5&/'2.5:0&<&/'&1':)-'0",1#0#/)1#.('
$".-$#()1&,-/'$&'*.06''

64320*!\ST!"!
'
?&/')*#.(/'D'+&/1#.('#(9.-5)1#/%&'&1'D'9)#>0&'2.b1'
$"&<:0.#1)1#.('-&:-%/&(1&(1'0&'1=:&'$&/')*#.(/'$&'
1-)(/:.-1'D'-%)21#.('$&/'$%2&((#&/'D'*&(#-6'

'
!&'2&(1-&'$&'+-)*#1%'$&'0")*#.('&/1'-&2,0%8'2&'3,#'$#5#(,&'0)'1-)e(%&'&1'-%$,#1'0)'2.(/.55)1#.('$&'2)->,-)(18'3,#'&/1'0&'
:./1&'0&':0,/'#5:.-1)(1'$)(/'0"&<:0.#1)1#.('$",(')*#.(6''

!)'-%)21#.('$&'T.&#(+'(&'/&'9)#1':)/')11&($-&'5)#/'2#>0&':.,-1)(1'
,('),1-&'5)-24%Z'
'
!&'9.&+0G1<=<8'.,1!)&$C%+0&)'&/1',('9,1,-')*#.('$&'5.=&((&'
2):)2#1%'$.(1'0)'5#/&'&('/&-*#2&'&/1':-%*,&'&(']OWO6''
'
?&1')::)-&#0'1-)(/:.-1&-)'&(1-&']WO'&1'MMO':)//)+&-/'&18'/&0.('
T.&#(+8'2&1')*#.('),-)#1',('-&($&5&(1'/,:%-#&,-'$&']O�'D'2&0,#'
$&/')*#.(/')21,&0/6'

!D:#4/7!PSP!X3#-$14/#3!A.3:b#&!eTQ!eTOT!rB!"'

'
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!"#$&@*'(#$/S&44&*+"#$"2$/"$2'.+*#1"$$
!")*#)1#.('/&'$%*&0.::&'),//#'),//#'>#&('$)(/'0&'/&21&,-'$,'0.#/#-'3,&'$)(/'2&0,#'$&'0")*#)1#.('$")99)#-&6'
?#1.(/'3,&03,&/'2.(/1-,21&,-/'$")*#.(/'D'4%0#2&';'H.#&%V1
[(+0-&\V1U&0"I/&#8(V1@.)$0&I[$8%0+&)'_x)00=&`8'`$,,C&)V1
M+6&)V1L&,,0$666'0&/':-.+-A/'/.(1':&-5)(&(1/Z'F,/3,"),'
:)-)24,1&'$&'/%2,-#1%'$,'L+))8,6'

' '
F:(#1!$! I4330*!#/!&#*&!(#!.-3-,'0&#!$!

!&'5)-24%'$&/')*#.(/'D'-%)21#.('_)99)#-&`':-.+-&//&'0,#'),//#'&1'0&/'%3,#:&5&(1/'$&*#&((&(1'0,<,&,<6'?#1.(/':)-'&<&5:0&';'@Y,-7)&I
?aV1S$%(.01?aaaV1L&,,0$IL+-$-+.0666''

'

#!!
N-1,:/!eTTT!!!

!
!
!

I#**/-!I4&-&4:/!!
"'

'

!"$2+&@&*!$&R+*"($

E0'9),1'>#&('&(':)-0&-'2)-'2&0)'-&*#&(1'D'/&':./&-'0)'
3,&/1#.(';'&('$&4.-/'$&'0)'+,&--&'&1'$&/')::0#2)1#.(/'
5#0#1)#-&/8'D'3,.#'/&-*&(1'0&/')*#.(/'&1'0&/'
4%0#2.:1A-&/'u'!&,-/',1#0#/)1#.(/'/.(1'5,01#:0&/';''
K'0&'-)$0,6.)-1#&16$,,$G&),';'2"&/1':-.>)>0&5&(1'
0"&//&(1#&08'
K'%&1-)$0,6.)-1#81(.8))+&)'&1'$&/'C$)(5$0#+,&,V11

!
6+3:.:*&-1#!?!"#!K:&#M!ei!(#!j0411-0$#&!#&!"#E@>3#!3#(3#**+!

#&!24#/&q&!3+.-3+5!"!

1
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K'0&/',&(.8),1&-1%&1,$84&-$G&';':.,-'0&/')22#$&(1/'
/,-'0)'-.,1&8'&('5&-8'&('5.(1)+(&8':&($)(1'0&/'
#(.($)1#.(/8':.,-'0&/',-+&(2&/'5%$#2)0&/'
(%2&//#1)(1'0&'1-)(/:.-1'$&'>0&//%/'.,'$&'5)0)$&/8'
:.,-'0)'0.2)0#/)1#.('&1'0&'-&2,&#0'$&/':&-/.((&/'&('
$#99#2,01%8''

H/!'+14,:.&@3#!$+(4,-14*+!"'

'
' !

1

#!H/!=I!Ri!(#!j#/(-3$#34#!%!
!
K'0)'6.%+(&1;'0)'/,-*&#00)(2&'$,'1&--#1.#-&8'$&/'-.,1&/'&1'$&/'9-.(1#A-&/8'0)'
-&24&-24&'$&/':&-/.((&/'$#/:)-,&/'.,'>#&('2&00&/'3,#'/.(1'&('9,#1&8''
K'0)'65.-.G)$65+&1$")+&00&8')*&2'$&'5,01#:0&/')::0#2)1#.(/';'0)'5#/&'),'
:.#(1'$&/'2)-1&/'+%.+-):4#3,&/8'0&/'-&0&*%/'$&'1&--)#(8'0&/'%1,$&/'
4=$-.0.+#3,&/'&1')-24%.0.+#3,&/8'0)'-&24&-24&'$,':%1-.0&'&1'$&/'
+#/&5&(1/'5#(#&-/8'
K'0)'C"-".).%.G+&8'5)0+-%'3,&'2&0)'-&0A*&'$&':0,/'&(':0,/'$&/'
.>/&-*)1#.(/'9)#1&/'$)(/'0"&/:)2&':)-'0&/'/)1&00#1&/8'

K'0&/'(5$0-+&),8'0&/'1-)*),<'(%2&//#1)(1'0&'1-)(/:.-1'$"&(+#(/'
&1'$&'5)1%-#),<'$)(/'$&/'&($-.#1/'$#99#2#0&5&(1')22&//#>0&/8'
0)':./&'&1'0)'/,-*&#00)(2&'$&'0#+(&/'%0&21-#3,&/8'0&/':0)1&/K
9.-5&/':%1-.0#A-&/8'
K'0"$G)+(8%-8)&';'0&/'1-)#1&5&(1/8'0&/'&(/&5&(2&5&(1/8'0)'
/,-*&#00)(2&'&1'0"&<:0.#1)1#.('$&/'9.-G1/8'0)'%8--&1(.0-)&1%&,1
+0(&0#+&,1_0&/'?)()$)#-666`8''

I-/-(-43!!"'
K'0)'68D%+(+-"V'0&'-&5.-3,)+&'$"&(/&#+(&/'&1'$&'>)($&-.0&/8'
K'%3+0,-)8(-+.01$")+&00&'&1'0)'F.)C$-+.01#&,16+%.-&,6'?"&/1'
,(':&,'0&':.#(1'$&'$%:)-1'$&'1.,1'2)-'0&/')*#.(/'(&':&,*&(1'
*.0&-'3,&'/"#0'=')'$&/':#0.1&/'),<'2.55)($&/6'

'

'

84^:3*^%!8G[T!m730#m!!
"!!

!
'

#!!
!I#**/-!OSS!m+.-/(-7#m'

'
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$&#4DJF"()()D'#("4C')*+"##
!)']A5&'+,&--&'5.($#)0&'D'5)-3,%'0&/'&/:-#1/'&1'5.(1-%'0"#(1%-G1'$",(&'/,:-%5)1#&'1&24(#3,&6'!&/'L1)1/'f(#/8'0"f(#.('7.*#%1#3,&'&1'
$)(/',('$&+-%'5.#($-&'0"L,-.:&'&1'E/-)�0'0)(2&(1'0&,-/'#(+%(#&,-/'$&'-&24&-24&'$)(/'1.,1&/'0&/'$#-&21#.(/'a''
C#99%-&(1/'2.(90#1/8'$&'0)'+,&--&'V#G1Ko)5'D'0)'+,&--&'$,'+.09&8':&-5&11-.(1'$&'1&/1&-'0&'5)1%-#&0'&('/#1,)1#.('-%&00&6'
@G5&'/#'0&/':-.$,21#.(/'&,-.:%&((&/'/.(1'#5:.-1)(1&/'&1'$",('&<2&00&(1'(#*&),'0&/':0,/'+-)($&/'#((.*)1#.(/'/&-.(1'$%*&0.::%&/'
:)-'0&/'+-)($&/':,#//)(2&/'$&'0)'^R,&--&'9-.#$&^6'

!J$UVLIIJNQH$OH$WHV5$
!)'+,&--&'$,'V#&1o)5'_WkNkKWk[N`'5&1'&('/2A(&'$&/'24)//&,-/'_cm`'&1'$&/'>.5>)-$#&-/'_TN]`'1-A/':&-9.-5)(1/Z''
!&'9K?'_5#/'&('/&-*#2&/'&('WkNN`'/&-)'&(+)+%'$)(/'1.,/'0&/'2.(90#1/'5.($#),<'_#5:0#3,)(1'0&/'f7P`6''
7,-'0&/'[mm')::)-&#0/':-.$,#1/'\N'�'k'_-%/&-*&`'%1)#&(1'&(2.-&'&('/&-*#2&'&(']OOl6'

'

 
Die!$!#&!*#*!$0/4&4:/*!rrrr!

#!NGRN!K'-/&:$!
!")::-%2#)1#.('$&/':&-9.-5)(2&/':&-5&11-)'),//#'$"&('2.55&-2#)0#/&-'&('L,-.:&'A1#!K'-/&:$!,4G(#**0*!#*&!-0c!,:01#03*!-11#$-/(#*B5!
@#/'&('/&-*#2&'&('WklO8'0&'S>1M5$0-.C'&/1',('24)//&,-'&5>)-3,%6'?"&/1'0",('$&/')*#.(/'5#0#1)#-&/')5%-#2)#(/'0&/':0,/'#5:.-1)(1/'$,'
XX&'/#A20&'&1'%3$4+.01#&1(.CD$-1.((+#&0-$%1$Y$0-1"-"1%&16%8,16).#8+-1#&68+,1%$1R8&))&1#&1L.)"&'_N'WkN'&<&5:0)#-&/'&(']O'
)(/`6'E0'&/1'&(2.-&',1#0#/%&'$)(/':0,/#&,-/')-5%&/'_k'&(']OON`6'''''''''''''''''''''''''''''''''''''''''''''''''''
!)':,#//)(2&'$&'9&,'),+5&(1&')*&2'0&/'C+,,+%&,1#&1().+,+7)&6'
{#/1.-#3,&5&(18'0&':-&5#&-'5#//#0&'$&'2-.#/#A-&'&/1'0&'2:'3,&'0&/')00&5)($/'
,1#0#/&(1'&('Wkmm'6'
P:-A/'0)'7&2.($&'R,&--&'5.($#)0&8'0&/'$&,<':-#(2#:),<')21&,-/'$&'0)'R,&--&'
9-.#$&'_fx77'&1'v1)1/Kf(#/`'$%*&0.::A-&(1'0&,-/':-.:-&/':-.+-)55&/'$&'
5#//#0&/'$&'2-.#/#A-&8'2&-1)#(/'2):)>0&/'$"&5:.-1&-',(&'24)-+&'(,20%)#-&6''

 
H/!Dj9GOTQ!W:$-'-`^!$'

Missiles de croisière'!&':-&5#&-'/=/1A5&')5%-#2)#(8'0&'5#//#0&'Q@1;:1@$-$#.)8'9,1'$%:0.=%'D':)-1#-'$&'WkNm6'
!&/'5#//#0&/'$&'2-.#/#A-&':&,*&(1'G1-&'0)(2%/'$&:,#/',(&'#(9-)/1-,21,-&'9#<&'),'/.08'$",('*%4#2,0&'1&--&/1-&8'$",('()*#-&'$&'+,&--&8'$",('/.,/K5)-#('.,'$",('>.5>)-$#&-6'
!&,-':-.:,0/#.('&/1')//,-%&':)-',('1,->.-%)21&,-8',('/1)1.-%)21&,-'.,',('5.1&,-K9,/%&6'!&,-'*#1&//&'&/1'+%(%-)0&5&(1'&(1-&'\OO'g5y4'&1'WOOO'g5y48'5G5&'/#'0&/'
$&,<'+-)($&/':,#//)(2&/'.(1'),//#'$%*&0.::%'$&/'*&-/#.(/'/,:&-/.(#3,&/6''
!&,-':.-1%&':&,1'$%:)//&-'M'OOO'g5':.,-'0&/':0,/'+-./6'f(&'9.#/'0&'5#//#0&'1#-%8'#0'&/1'+%(%-)0&5&(1'1.1)0&5&(1'),1.(.5&8'#0'-&F.#(1'/)'2#>0&'+-i2&'D',('/=/1A5&'$&'
+,#$)+&'#(&-1#&08'1.:.+-):4#3,&'.,'/)1&00#1&6 

!SHIULMNNJXH$$

 

!&'/.(d5&&#1gI?'&/1',(')*#.('&/:#.('*.0)(1'D'1-A/'4),1&'
)01#1,$&'__[O'OOO':#&$/8'/.#1'&(*#-.(']W'OOO'5A1-&/`':.,-'
%24)::&-'),<'$%9&(/&/')%-#&((&/'20)//#3,&/'5)#/')*&2',(&'
*#1&//&'-&0)1#*&5&(1'9)#>0&'\]O'g5y4'5)<#5,56'
'
!)'-%/.0,1#.('$&/'.:1#3,&/'$&/'/)1&00#1&/'-&($-.(1'2&/')*#.(/'
&/:#.(/'.>/.0A1&/6'
 
#!":,^'##(!HGe!!
 
!&'7x'[W'T0)2g>#-$'&99&21,&'$&/'5#//#.('D']NOOO'5'$")01#1,$&'&1'
D'@)24']'1.,1'&(':.,*)(1':.,//&-'F,/3,"D'@)24'M8N''
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!&'[U1<:19%$(dD+)#'2.(U,':.,-'0"&/:#.(()+&'$&*)#1'),//#'%24)::&-'),<'#(1&-2&:1&,-/'&1')'0)'
$%9&(/&')(1#)%-#&((&Z'/.(')1.,1':-#(2#:)0'%1)#1'0)'*#1&//&'&1'0")01#1,$&6'
'
E0'$%2-.24&'/,22&//#*&5&(1'$#99%-&(1/'-&2.-$/'5.($#),<';'
'

! 0&'W&-'/&:1&5>-&'Wk[m8'$&'o&p'q.-g'D'!.($-&/'_NNl\'g5`'&('W4Nm5Nl8m/'/.#1'
]kO['g5y4'$&'5.=&((&'

'
! 0&'WM'/&:1&5>-&'Wk[m8'$&'!.($-&/'D'!./'P(+&0&/'_\[lm'g5`'&('M4m[5Mk/'/.#1'

]MWO'g5y4'$&'5.=&((&'
'
! !&']['F,#00&1'Wk[l8',('7xK[W'%1)>0#1',(')&(.)#1,+C8%-$0"1#3$%-+-8#&1&-1#&14+-&,,&'

&(')11&#+()(1'MN]\'g5y4'D']N6k]k'5A1-&/'
!":,^'##(!8LGPO!D1-,^243(!"!!

>:1#!(#!OQ[S!]!OQQT!.04*!(#!OQQi!]!OQQS'
 

!HI$JKLMNI$Y$XZM[Z\PLH$KJPLJ]^H5$
B.,-'G1-&':&-9.-5)(1'$)(/'1.,/'0&/'$.5)#(&/'$,'*.0'.('*)'-&24&-24&-'$&/'/.0,1#.(/'2.5:0&<&/';'0&/')#0&/'D'+%.5%1-#&'*)-#)>0&6'

!
947!e\!]!7+:$+&34#!>-34-21#!

N!OR!mW:$,-&m!]!7+:$+&34#!>-34-21#!  

!

#!H/!.':&:$:/&-7#!(0!
D#11!li!!
!
!&/'2.b1/'$&'
$%*&0.::&5&(1'/.(1'
%(.-5&/'&1'>&),2.,:'
$&':-.1.1=:&/'
:&-9.-5)(1/'_!&'
@+)$G&1R='9-)(U)#/'
$%1#&(1'0&'-&2.-$'
$"L,-.:&'$&'*#1&//&'
)*&2'@)24']8]Mm'D'
W]\OO'5`'(&'
$%>.,24&(1':)/'/,-',(&'
:-.$,21#.('&('/%-#&6'' !

X#0c!943-7#*!jS!#c.+34$#/&-0c!E3-/~-4*!#/!,:/E4703-&4:/!,:$.-3+#*!
?#1.(/'&(2.-&'2&,<'3,#'.(1'%1%':-.$,#1/'&('/%-#&'&(':0,/'$&/'@+G1?E'&1'S:>'$%FD'*,/6'f('>.5>)-$#&-';'0&'U.(dp&%%19I:'!)(2&-'
1.,F.,-/'&('/&-*#2&6'!&/'R&(&-)0'C=()5#2/'LcKWWWP'x)*&('&1'cKWWW'P)-$*)-g6'f('L,-.:%&(';'0&'M$0$4+$1Q.)0$#.'&1',(&'
:-.$,21#.('#5:.-1)(1&'/.*#%1#3,&'@+RI?<'c0.++&-8'7.,g4.�'7,KW[y]Oy]]'c#11&-8'7.,g4.�'7,K]m'c&(2&-8'h,:.0&*'h,K]]@'T)2g9#-&8'
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Le "Cobra" ou "Pugachev Cobra" est une manœuvre de combat aérien, plus particulièrement en post-décrochage. Cette manœuvre est rendue possible grâce 

à une combinaison du contrôle du tangage, de stabilité, et d'efficacité des moteurs et des entrées d'air à angle d'attaque très élevé. Utile en combat aérien, le 
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"Pugachev Cobra" effectué rapidement permet des virages serrés et peut ainsi désarçonner l'adversaire, l'empêchant ainsi de verrouiller sa cible ou encore de 

permettre au pilote de se placer en position d'attaque. Le "Pugachev cobra" est considéré comme l'une des manœuvres les plus exigeantes et difficiles à 

effectuer durant les spectacles aériens à travers le monde. Le cobra fut nommé "Pugachev Cobra" après que le pilote d'essai de Sukhoi, Viktor Pugachev, ait 

été le premier à effectuer un cobra au salon aéronautique du Bourget en 1989. 
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#55.>#0#/%':.,-'-%:)-)1#.('$)(/'0&,-/')1&0#&-/'a'

D3+70#&!QRO!#/!E4/-1#!"!'
 

!)':0,:)-1'$&/'PCP?'/.(1'$&':&1#1/')*#.(/8'2#1.(/';''

 
K4.#3!FG\!!I02!$ 

'
$!N4#*#1#3!N4!Oi[!m8&:3,'m 

!&'S+&,&%&)1S+1:K;1J[-.)(5J1&/1',(')*#.('5#0#1)#-&'$&'-&2.(()#//)(2&')00&5)($'2.(U,'&('WkMN6'7)'*#1&//&'$&'$%2-.24)+&'1-A/'>)//&'
AR[!^$k'B'0,#'$.((&'$&/':&-9.-5)(2&'7hS!'2.(*)#(2)(1&/'A(+,:11-7#!PT!$!-&&#334**-7#!ei!$!rB5!?&'1=:&'$")::)-&#0'/&-*#1'D'0"%*)/#.('$&'
0"&<K$#21)1&,-'#1)0#&('@,//.0#(#'$",('5#(,/2,0&':0)1&),'0.-/'$&'0".:%-)1#.('L#24&6'S('0&'*.#1'),//#'D'0)'9#('$,'9#05'^!)'+-)($&'
*)$-.,#00&^6'?#1.(/'),//#'0&'M+6&)1L8D''_.,'HIE`'$.(1'0)'2.(2&:1#.('-&5.(1&'),<')((%&/'MO6'?&1'&(+#('%1)#1'2):)>0&'$&'$%2.00&-'/,-'
WMO'5'&1'$&'/&':./&-'/,-'WWN'56''
S('-&*.#1'2&/')*#.(/'$)(/'0&/'2.(2.,-/'$&'$#/1)(2&'_!)($#(+'�'h)g&'S99`'-%+,0#A-&5&(1'.-+)(#/%/'),<'f7P6'
C)(/'0&/',1#0#1)#-&/':&-9.-5)(1/'.('1-.,*&'$&/')::)-&#0/'2.55&'0&'!&1^$4+%%$0#1L$0$#$1!^LI?19&$4&)'9-%3,&55&(1'&('
*&-/#.('4=$-)*#.('.,'0&'M+%$-8,1ML1;'M.)-&)1,1#0#/%':)-'$&/':)-)24,1#/1&/'.,'$)(/'$&/'2.($#1#.(/'&<1-G5&/'_{#5)0)=)`6'

!
X#!Z->411-/(!I-/-(-!XZIGe!D#->#3!$!

!
$!K41-&0*!KI![!K:3&#3!
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!H$\PJNIUMP\$f\MV\$\HPPJLNf$OH$QcJPXHI$^MVPOHI$g$
!&/')*#.(/'5#0#1)#-&/'$&'1-)(/:.-1'/.(1'%1,$#%/':.,-'$&/'$%2.00)+&/'&1')11&--#//)+&/'1-A/'2.,-1/'/,-'1&--)#(/'/.55)#-&/'_4&->&8'
0)1%-#1&`6'@)#/'0&/'5)//&/'&1'0&/'*.0,5&/'$&5)($%/':)-'0&/'5#0#1)#-&/'(&':&-5&11&(1':0,/'0&'-&/:&21'$&/'2-#1A-&/'^PCP?^6'

!
":,^'##(!IGO\T!Z#3,01#*!$!

!
$!IGO[T!W3-/*-11!

!&'LI:;a1Q)$0,$%%8':)-'&<&5:0&8''$%2.00&'&('WOOO'5'&1'/&':./&'1-A/'2.,-1'&('lOO58'#0':&,1':-)1#3,&-')::-.24&/'$#1&/'^+-)($&':&(1&^'
_WOKWN�`')*&2'$&/'1),<'#5:-&//#.(()(1/'_mOOO'91y5('&('.:%-)1#.('D'7)-)F&*.`6'7.('2.(2,--&(1')5%-#2)#('&/1'0&1^&)(8%&,1LI:EaZ'

!
")6/&:/:>!6/GPT!$!

!
$!IGORO!8&-314E&#3!

?#1.(/'&(2.-&'0&'1-A/':&-9.-5)(1'LI:>:1[-$)%+F-&)1&18'2.1%'fx778'0"*0-.0.41*0I<aZ1
C-160 

Transall 
Hercules     

C-130  
Antonov     
An-70 

Airbus 
A400M 

C-141    
Starlifter 

Lockheed    
C-5 Galaxy 

Antonov     
An-225 

Envergure 40 m 40 m 41 m 42 m 49 m 68 m 84 m 

Longueur 32 m 30 m 44 m 45 m 51 m 75 m 88 m 

Hauteur 12 m 12 m 16 m 15 m 12 m 20 m 18 m 

Poids à vide 30 tonnes 33 tonnes 73 tonnes 66 tonnes 65 tonnes 153 tonnes 350 tonnes 

Poids maxi 54 tonnes 79 tonnes 133 tonnes 136 tonnes 147 tonnes 380 tonnes 640 tonnes 

Vitesse ascensionnelle 400 m/min 580 m/min     792 m/min 549 m/min   

":,^'##(!IGi6!j-1-c%!$! $!6/&:/:>!6/Geei!
S('$.,>0&'0&/'5)//&/'0.-/3,".(':)//&'),'/.(d5&&#1LIK*1R$%$\Y8'.('0&/'5,01#:0#&':)-'3,)1-&')*&2'0"*0-.0.41*0I??KZ11
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f('/.(d5&&#1LIK*1R$%$\Y'$%2.00&'/,-',(&'0.(+,&,-'5)<#5,5'$&']'NOO'5'),'$%2.00)+&'&1'$&'W']OO'5'D'0")11&--#//)+&6''

'
":,^'##(!IGO\T!Z#3,01#*!->#,!E0*+#*!()-..:4/&!-0!(+,:11-7#$'

!
64320*!6RTT9!

!"*+)D8,1*>aa@1&/1',('1-)(/:.-1'5#0#1)#-&':.0=*)0&(1'$&/1#(%'D'-&5:0)2&-'0&/'*#&#00#//)(1/'?KWMO'{&-2,0&/'&1'?KWlO'h-)(/)006''
C)(/'2&-1)#(&/'/#1,)1#.(/'$%0#2)1&/8'$&/'9,/%&/'$")::.#(1':&,*&(1'+-)($&5&(1')5%0#.-&-'0&/':&-9.-5)(2&/'0.-/'$",('$%2.00)+&'.,'
:.,-'0)'5.(1%&'#(#1#)0&6'L:,^#&!6**4*&#(!W-^#!UEE!AL6WUB'

!HI$\PbI$cJV\HI$KL\HIIHI$
h.,F.,-/':0,/'*#1&Z't,&0'3,&'/.#1'0")%-.(&9')00&-':0,/'*#1&')'1.,F.,-/'2.(/1#1,%',('24)00&(+&'5.1#*)(1':.,-'0&/'#(+%(#&,-/6'
S('/&'$&5)($&':)-9.#/'D'3,.#'U)'/&-1'0.-/3,&'.('$%2.,*-&'2&'3,"&/1'*-)#5&(1',('eI>E*1[()$Ch&-'a'

!".>F&1';'W8N'5'$"&(*&-+,-&8'M8lN'5'$&'0.(+'&1'lO'25'$&'
4),1':A/&'W8]'1.((&/'D'*#$&6''E0'&/1'9#<%'/,-'0&'(&Y'$",(&'9,/%&'
B%+)/,/'2):)>0&'$&'0&':-.:,0/&-'D',(&'*#1&//&'/,:%-#&,-&'D'@)24'
l6'?&11&'9,/%&'&/1'&00&K5G5&'9#<%&'/.,/'0")#0&'$-.#1&'$",('
>.5>)-$#&-'+%)(1'.21.-%)21&,-'TN]'5.$#9#%':.,-'0"&<:%-#&(2&6!!

lR\!E4c+!-0!2:0&!()0/#!E0*+#!K+7-*0*!.:3&+#!.-3!0/!D!ie!"!
C%-.,0&5&(1'$,'*.0';''

• !&'91K?10)-+,&'0)'F8,"&1M"G$,8,'&1'0&'XmM'D'WM'OOO'
56'

• !)'9,/%&':-.:,0/&'0&'XKmMP'F,/3,"D',(&')01#1,$&'$&'
]k'OOO'5A1-&/'&1'0,#'2.(9A-&',(&'*#1&//&'/,:%-#&,-&'D'@)24'[6'

• !&',-$-.)"$(-&8)1$&'0"XKmMP'/")00,5&'')0.-/':&($)(1'
WO'/&2.($&/'&1':.-1&'0)'*#1&//&'D'@)24'WO6'

• !")*#.('&(/,#1&')'&99&21,%',(&'/%-#&'$&'5)(�,*-&/'
)%-.$=()5#3,&/')0.-/'3,"#0'%1)#1'&('*.0':0)(%'2.(1-J0%':&($)(1'
&(*#-.('/#<'5#(,1&/')*)(1'$&':0.(+&-'$)(/'0".2%)('B)2#9#3,&6'

'

!&'eI>E*1[()$Ch&-')'$.(2'>)11,8'0&'W['(.*&5>-&']OOm8'0&'-&2.-$'5.($#)0'$&'*#1&//&':.,-'0&'
:-&5#&-')*#.(':-.:,0/%')*&2',('/1)1.-%)21&,-')15./:4%-#3,&'_:,#/)(1'0".<=+A(&'$)(/'0")15./:4A-&`'&('
)11&#+()(1'>-#A*&5&(1'WW'OOO'g5y4'_@)24'WO`8'/.#1':-A/'$&'2#(3'9.#/'0)'*#1&//&'$,'?.(2.-$&6'
'

!&'$&-(#&-'$&'0)'90.11&'$&/'M'^)*#.(/^'XKmMP'_:-&5#&-'$%1-,#1'&('*.08'/&2.($')*&2',('-&2.-$'D'@)24'[`')'%1%'5.$#9#%'')9#('$&'
-%/#/1&-'),<'1&5:%-)1,-&/'>&),2.,:':0,/'%0&*%&/'D'5)24'WO':-.*&()(1'$,'9-.11&5&(1$&'0")#-6''

!&'(&Y'&1'0&'>.-$'$")11)3,&'$&/')#0&/':.,--.(1'&('&99&1')11&#($-&']'OOO�'?&0/#,/8'/.#1':-A/'$&'kOO�'$&':0,/'3,&'0.-/'$,'
:-%2%$&(1'*.0'D'5)24'['

'

 
lGR\!6!-0!2:0&!(#!*-!E0*+#!()-,,+1+3-&4:/!"!

lGOi!*:0*!0/!DGie!->-/&!1-370-7#!!'
'
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!&'P.)-51*C&)+($01eI:K'&/18'',(')*#.('9,/%&'&<:%-#5&(1)06''
C&'WklO'D'Wkl\8'0&/'M'&<&5:0)#-&/'2.(/1-,#1/'.(1'&99&21,%'&(*#-.(']OO'*.0/'$"&//)#/':.,-'0&'2.5:1&'$&'0)'oP7P8':,0*%-#/)(1'1.,/'0&/'
-&2.-$/'$&'*#1&//&'&1'$")01#1,$&'$%1&(,/':)-',(')%-.(&9':#0.1%'D')#0&'9#<&6''

' !'
6&&#334**-7#!(0!lGOi!*03!(#*!*^4*!"!!!!!!!!!!!!!_:3&'!6$#34,-/!lGOi!#/!>:1!"!

!!
!
!&'eI:K')'%1)>0#'$&/'-&2.-$/'$%9#(#1#9/'$&'<1?<?V;=1dCk5':.,-'0)'*#1&//&'A1#!\!:,&:23#!
OQ[PB'&1'$&':a<1B;a1C7-)&,':.,-'0")01#1,$&'Ae\!-:n&!OQ[\B5!'
'
7#'.('/&'-&/1-&#(1'),<')*#.(/'^),1.(.5&/^'0")*#.('D'-%)21#.('0&':0,/'-):#$&'-&/1&'0&'
/.(d5&&#1[UI<:19%$(dD+)#6'?.5:./%'$&'1#1)(&8'#0'/,::.-1)#1'$&/'1&5:%-)1,-&/'
$&':0,/'$&'NOO'$&+-%/'2),/%/':)-'/&/'*.0/'D'+-)($&'*#1&//&6''
'
!&']['F,#00&1'Wk[l8',('7xK[W'%1)>0#1',('-&2.-$'/#5,01)(%'$")01#1,$&'&1'$&'*#1&//&'&('
)11&#+()(1'EK?=1dCk5'D']N6k]k'5A1-&/6'

":,^'##(!8LGPO!D1-,^243(5!!'
'

'

B.,-'0&/')*#.(/':.,*)(1'&5:.-1&-'$&/':)//)+&-/'2"&/1'
%*#$&55&(1'0&'L.0(.)#&'3,#'&/1'D'0"4.((&,-')*&2',('x&2.-$'
$")01#1,$&'D')*&2'l\OOO':#&$/'_?.(2.-$&'OOW`'&1'',('x&2.-$'
$&'*#1&//&'%1)>0#'D'@)24']8]M'/.#1'&(*#-.('?1<K>1dCk5')*&2'
?.(2.-$&'WOW6'
B-&5#&-'*.0'0&']'5)-/'Wklk8'*.0'2.55&-2#),<'0&']W'F)(*#&-'
Wk[l'Z'-&1#-%'$,'/&-*#2&'0&']l'(.*&5>-&']OOM'
#!I:/,:3(#'
S('-)::&00&'3,&'0)'*#1&//&'2.55&-2#)0&'$,'?.(2.-$&''&/1'
$%FD'1-A/'%0&*%&';'?1:<a1dCZ5I:'6'
P'2&11&'*#1&//&8'5)0+-%'0&'9-.#$'3,#'-A+(&'D'0"&<1%-#&,-8'
&(*#-.(;'KN[�?8'0)':&),'$&'0")*#.('*)')11&#($-&',(&'
1&5:%-)1,-&'$&;'�W][�?8'2&'3,#'*)':-.*.3,&-',('
)00.(+&5&(1'$&'?.(2.-$&'$"&(*#-.(']M'2566'
'
f(')*#.('$&'24)//&'D'@)24'M8]['_5)<#')21,&0`'/,::.-1&-)#1'
,(&'1&5:%-)1,-&'$&;'�MNO�?6'
!

B.,-'0&/')*#.(/'$&'24)//&'#0'(&'-&/1&':0,/'3,&'0&/'@+G1?K1S.\9$-'&1'@+G1E:1S.\5.80#'D':.,*.#-'%*.0,&-'D'@)24'M6'!&'N'.21.>-&'
Wkl[8',('@#+']N'_>):1#/%'LK]ll':.,-'0".22)/#.(`'%1)>0#1',('-&2.-$'D']'k\W8N'g5y4'$&'5.=&((&'/,-',('2#-2,#1'$&'NOO'g56''

'
947!ei!N:cD-&!!$!!!!!!!#&!*:/!,:0*4/!1#!947!\O!N:c':0/(!"' '
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B.,-'2.5:0%1&-'0&'1)>0&),'$&/'-&2.-$/'#0'(.,/'9),1')F.,1&-'3,&03,&/'&(+#(/'/:)1#),<6'

!
I-.*01#!6.:11:!OT!$!

!

!
Z#14:*!e!$!

#!X4*,:>#3%!]!1)-&&#334**-7#!
!)'0$4&--&1,6$-+$%&'^%*.0,&^'D']\'\OO'g564KW'$)(/'0".->#1&'1&--&/1-&'>)//&6''
!)'5#//#.('*6.%%.1:a'_h&--&'!,(&'5)#/'/)(/'/&':./&-`'$%1#&(1'0&'-&2.-$'$&'*#1&//&'0&':0,/'%0&*%':.,-',('*%4#2,0&'4)>#1%')*&2'Mk'\kN'
g564KW6'@)#/')*&2',(&'*#1&//&'$&']N]'[k]'g564KW'8'0)'/.($&'/.0)#-&'^&%+.,1?'&/1'0&':0,/'-):#$&'.>F&1'2-%%':)-'0"4.55&''

"NQMPH$OHI$PHQMPOI$g$

 

E0'),-)'9)00,')11&($-&'0&'Wl').b1'Wklk':.,-'3,",('''''''''
SI=S19&$)($-15.$#9#%'>)11&'0&'1-A/'*#&,<'-&2.-$'$&'
*#1&//&':.,-',(')*#.('D'5.1&,-'D':#/1.(8'$%1&(,'$&:,#/'
WkMk':)-'0&'@&I?aB')00&5)($8'&('0&':.-1)(1')'[[l8mmk'
�5y46'?&'-&2.-$'/&-)':.-1%'D'\NO8']lM'�5y4'&('Wk\k'
)*&2'0&'5G5&'1=:&'$")::)-&#0'
'
?&1')*#.('&/1')--#*%',(':&,'1)-$':.,-'0)'$&,<#A5&'
+,&--&'5.($#)0&'9,1'2.(/1-,#1'F,/3,"&('Wkmk'&1'/&-*#1'&('
?.-%&'&('WkNO'$)(/'0"f7'o)*=6''
!)'c-)(2&'0",1#0#/)'%+)0&5&(1'&('E($.24#(&6'!&'cK\c'
T&)-2)1'&/1'0&'$&-(#&-'24)//&,-'D':#/1.('$&'0"f7'o)*=6'

NGSN!D#-3,-&!$'
'
'
!"%2.0.+#&'-&5&1'0&'$#-#+&)>0&'),'+.,1'$,'F.,-6'
'
!&']['.21.>-&']OOm8',(']&66&%+01PQ'),<'2.55)($&'
$,3,&0'/&'1-.,*)#1'0&'5#00#)-$)#-&')5%-#2)#('[-&4&1S.,,&--')'
>)11,'0&'-&2.-$'5.($#)0'$&'*#1&//&':.,-',('>)00.('$#-#+&)>0&8'
&('*.0)(1'D',(&'*#1&//&'$&'WWW8\'g5y46'
'

Y#..#14/!_W!"'

'
!&'-&2.-$'$&'*#1&//&':.,-',('4%0#2.:1A-&'&/1'$&'M[]'g5y4')*&2',('^!$865+0^'$&'0)'/.2#%1%'P%-./:)1#)0&'AOQ!/:>#$23#!OQQOB5'

!
Z+14,:.&@3#!X-0.'4/!$!

!
!$!Z+14,:.&@3#!"-$-!!

!&'-&2.-$'$")01#1,$&'&/1'$%1&(,':)-',('/$C$'$&'0)'/.2#%1%'P%-./:)1#)0&')*&2'WO'\Nl'5A1-&/'AOQ!b04/!OQPe!B6' 
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$"2#C,$)4DF(3H"2#
'
!"4%0#2.:1A-&'&/1',(')%-.(&9'$)(/'0&3,&0'0)'/,/1&(1)1#.('&1'0&/'$%:0)2&5&(1/'/.(1')//,-%/':)-',(&'.,'
:0,/#&,-/'*.#0,-&/'1.,-()(1&/'$#1&/'^-.1.-/^'_.(')::&00&'^*.#0,-&^'0"&(/&5>0&'$&'0)'/,-9)2&':.-1)(1&'$",('
)*#.(`6'
?&'/.(1'0&/'L5+0.+,'3,#'.(1'#(*&(1%',('F.,&18'$#1'^-.86+&14.%$0-&^'3,#'/"%0&*)#1'&('1.,-()(1'-):#$&5&(16'
B0,/':-A/'$&'(.,/8'/".0$)#1#&12+0(+'),'$%>,1'$,'e2'w1,+7(%&8'9,1'0&':-&5#&-'D'2.(2&*.#-',('&(+#('
/,/2&:1#>0&'$&'/.,0&*&-',('G1-&'4,5)#(6'E0'9#1'$&/'$&//&#(/'-&:-%/&(1)(1',(')::)-&#0'D'-.1.-'4%0#2.�$)0'&1'#0'
:-.2%$)'D'$&/'&<:%-#&(2&/')*&2'$&/'5)3,&11&/'$&'/)'2.(2&:1#.(6'@)#/'#0'2.5:1)#1'/,-'0"%(&-+#&'5,/2,0)#-&'
:.,-'9)#-&'1.,-(&-'0&'-.1.-8'2&'3,#'("),-)#1'F)5)#/'/,99#6'
C&'0)'9#('$,'XVEEEj'/#A20&'),'$%>,1'$,'XX&5&'/#A20&8'$&'(.5>-&,<'&<:%-#5&(1)1&,-/'&1'$&/'14%.-#2#&(/'
/&':&(24A-&(1'/,-'0"4%0#2.:1A-&6''
E0'='&,1'0&/'%1,$&/'&1'0&/'-%)0#/)1#.(/'$&'R&.)G&1L$Y%&Y'&('P(+0&1&--&'_W[kl`'&1'$&'T0)+(.1S.)%$0+0+'&('
E1)0#&'_W\[[`6''

!!
X#**4/*!(#!"+:/-3(!(#!;4/,4!

$!

! ! !
y0#1C0#*!(#**4/*!:0!3+-14*-&4:/*!(#!j#:37#!I-%1#%!4!$!

!&/'9-)(U)#/'/&'/.(1'5.(1-%/':)-1#2,0#A-&5&(1'9&-1#0&/'&('2&'$.5)#(&8'&(1-&'),1-&/'S"%+\1P$#$)'&1'0&'2.0.(&0'L5$)%&,1U&0$)#61

P,'$%>,1'$,'XXj'/#A20&'.('-&5)-3,&'0&'9-)(U)#/'
M$8%1L.)08'_3,#'-%)0#/)'0&':-&5#&-'$%2.00)+&'
*&-1#2)0'&('WkO[`8'@$8)+(&1/"G&)'&1'/.8+,1
9)&G8&-8'0&'{.(+-.#/'4.01q$)C$08'
T%%&5$CC&)'),'C)(&5)-g'&1''G.)1[+d.),dY'&('
x,//#&6''
'
C)(/'0"&(1-&K$&,<'+,&--&/8'.('2#1&-)'NC+%&1
9&)%+0&)'&1'/.('9#0/'{&(-='),<'v1)1/Kf(#/6'
R&.)G&1!&19.-5&W$-V'.-#+#()#-&'$&'x,//#&'&1'
/.('2.00)>.-)1&,-'E*)('Q%-J5&'-%)0#/A-&(1',('
)::)-&#0'D'3,)1-&'-.1.-/':.,-'0"f7'P#-Kc.-2&6'
C"),1-&/'&(2.-&'/")11)3,A-&(1'),<'(.5>-&,<'
:-.>0A5&/'$,'*.0'*&-1#2)06''

!
K-01!I:3/0!#/!OQTP!$'

?"&/1'0"#(*&(1#.('&('Wk]]'$,').-.)1X16$%&,1$)-+(8%"&,8'$,&'D'0"L/:)+(.0'H8$01#&1%$1L+&)4$8'3,#')00)#1':&-5&11-&'0)'-%)0#/)1#.('
$"$8-.GY)&,'$")>.-$':,#/'$&/'4%0#2.:1A-&/'9#)>0&/8'5&11)(1'%+)0&5&(1'D':-.9#1'0")00%+&5&(1'$&/'/1-,21,-&/'&1'$&/'5.1&,-/6''

'

!"5"%+(.6-7)&1#&,19&)%+0&)1
9,1':-.>)>0&5&(1'%&1
6)&C+&)1X1&FF&(-8&)1&01
:B?>18014.%1(.0-)r%"'&('
)//,-)(1'/)'/,/1&(1)1#.(':)-'
$&/'-.1.-/'5.1.-#/%/';'0)'
$#/1)(2&'9-)(24#&'("%1)#1'3,&'
$&'kO'5A1-&/'&(*#-.(8'D',(&'
)01#1,$&'$&'N'5A1-&/8'5)#/'
0")::)-&#0'5.(1-)'/)'
5)(#)>#0#1%6'
'
#!I#3>4-!

D#314/#3!"'
'

!&':-&5#&-'4%0#2.:1A-&'$#+(&'$&'2&'(.5'9,1'&('Wk]l'0")::)-&#0'&<:%-#5&(1)0'$&'/.8+,19)&G8&-'&1'U&0"1!.)$0-8'0&'^R#-.:0)(&K
!)>.-)1.#-&^8'D'-.1.-/'2.)<#),<8'3,#'1#(1'0")#-'W'4']O8'':)-2.,-,1'mm'g5'&('2#-2,#1'9&-5%'&1')11&#+(#1'WOO'g5y46  
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' '
$!D3#70#&!#/!OQeR' $!D3#70#&!mj43:.1-/#G"-2:3-&:43#m!#/!OQe['

@)0+-%'2&1')::)-&#0''1-A/'-%,//#8'0"4%0#2.:1A-&'-&/1&-)',(')::)-&#0'&<:%-#5&(1)0'F,/3,"&('WkmO6''

!)'5G5&')((%&8'0"#(+%(#&,-')00&5)($'S.(d&'5&11)#1'
),':.#(1',(')::)-&#0'D'-.1.-/'1-)(/*&-/),<'3,#')00)#1'
:,0*%-#/&-'1.,/'0&/'-&2.-$/8'0&'^S.(d&I;:'^6''
'

N:,^#!#/!OQeR!"''
'
'

'

@)#/'0&'*%-#1)>0&':A-&'$&'0"4%0#2.:1A-&':)-)#1'G1-&''G.)1[+d.),dY6''
'
o%'&('x,//#&8'#0'='5#1'),':.#(1':0,/#&,-/'5.$A0&/'$")*#.('&1'#0'='
2.(/1-,#/#1'0&':-&5#&-'3,)$-#5.1&,-6'E0'3,#11)'0)'x,//#&'),'5.5&(1'
$&'0)'x%*.0,1#.('$"S21.>-&'&18'):-A/',('>-&9'/%F.,-'&('c-)(2&8'#0'
:)-1#1'),<'v1)1/Kf(#/'.H'#0':.,-/,#*#1'0&/'-&24&-24&/')%-.(),1#3,&/8'
/,-1.,1':.,-'0&/'4=$-)*#.(/6'C&*&(,'2#1.=&(')5%-#2)#(8'#0'/"#(1%-&//)'
1.,1':)-1#2,0#A-&5&(1'),<'4%0#2.:1A-&/'&1'&('WkMk'#0'9#1'*.0&-'0&'
:-&5#&-')::)-&#0'5.(.-.1.-'9#)>0&8'0&'2[IEaa6''
E0':#0.1)#1'0,#K5G5&'&1'#0'9)#/)#1'0,#K5G5&'0&/'&//)#/'$&'/&/':-.1.1=:&/6'
'

84^:3*^%!;8G\TT!"'

'

'

f('),1-&'$&'/&/':-.1.1=:&/8'0&'eU>8'
&99&21,)'&('Wkm]'0&':-&5#&-'1-)F&1'0.(+,&'
$#/1)(2&8'$&:,#/'71-)19.-$'$)(/'0&'
?.((&21#2,1'F,/3,"D'C)=1.('$)(/'0"S4#.8'
/.#1'&(*#-.('W6]]N'g56''
'
E0')00)#1'$.((&-'()#//)(2&'),<'xKm8'
.:%-)1#.((&0/'$)(/'0"f7'P#-Kc.-2&'$A/'0)'
9#('$&'0)'7&2.($&'R,&--&'5.($#)0&'&1'3,#'
.,*-)#&(1'0"A-&'#($,/1-#&00&'$&'0"4%0#2.:1A-&6''
'
#!84^:3*^%!lLR!!!!!!D#11!RP!%'



77 
 

!)'+-)($&'$#99#2,01%'%1)#1'0)'5#/&'),':.#(1'$,'-.1.-'3,#'&/1',(&'
/.-1&'$"4%0#2&'$&'+-)($'$#)5A1-&8'3,#'1.,-(&'D':&,':-A/'
4.-#Y.(1)0&5&(16''

'
7)'-%)0#/)1#.('1&24(#3,&'&/1'1-A/'2.5:0&<&'&1'2"&/1'0)'-)#/.('

:.,-'0)3,&00&'#0'9)00,1')11&($-&',(&'1-&(1)#(&'$")((%&/':.,-'>#&('0)'
5)e1-#/&-6'

'
7,-'0&/'5.$A0&/'0&/':0,/'2.,-)(1/8'#0'=')',('-.1.-':-#(2#:)0'

$.(1'0&/':)0&/'/.(1'D':)/'*)-#)>0&8'3,#')//,-&'0)'/,/1&(1)1#.('&1'0&/'
$%:0)2&5&(1/'&1',('-.1.-'),<#0#)#-&'A:0!3:&:3!-/&4,:0.1#!:0!3:&:3!(#!
C0#0#B!3,#'2.5:&(/&'0&'2.,:0&'$"&(1-)e(&5&(1'$,'-.1.-':-#(2#:)08'
3,#'%*#1&'0"),1.-.1)1#.('&1'3,#':&-5&1'$".-#&(1&-'&1'$&'$#-#+&-'
0")::)-&#06'

'

t,&03,&/'4%0#2.:1A-&/':.//A$&(1'$&/'5.#+(.(/'$")#0&'&1'
,('/=/1A5&'$&':-.:,0/#.(')//,-)(1',(&':.,//%&'4.-#Y.(1)0&8'
:-&()(1'0)'-&0A*&'$,'-.1.-'$&'/,/1&(1)1#.('&1'$,'-.1.-'$&'
3,&,&6'

'
!&/')00&5)($/8'$&'0&,-'2.1%8')*)#&(1'%1,$#%'&1'

:&-9&21#.((%'0"4%0#2.:1A-&8'D'0)'*&#00&'$&'0)'$&,<#A5&'+,&--&'
5.($#)0&6'?"&/1'),<'f676P6'3,&'0"4%0#2.:1A-&'/"&/1'#5:./%'&('
:-&5#&-'0#&,8'+-i2&'D'$&/'2.(/1-,21&,-/'1&0/'3,&'[+d.),dY'&1'
9&%%'A->#,!1#!$-7/4E4C0#!9&%%1><!#&!*-!2011#!.-/:3-$4C0#B8':.,-'(&'
2#1&-'3,&'0&/':0,/'2%0A>-&/6'
'

D#11!RP!"'

'

'

L('WkNm8'0&'2.(/1-,21&,-'9-)(U)#/'P%-./:)1#)0&'9,1'0&':-&5#&-'D'5.(1&-'/,-'
,(&'*%.8&--&I?',('5.1&,-'D'1,->#(&'_1,->.5.1&,-'P/1)Y.,'`8'2&'3,#'0,#'
:&-5#1'$&'>)11-&'0&'-&2.-$'5.($#)0'$")01#1,$&6'
CA/'0)'9#('$&'0)'+,&--&8'0"4%0#2.:1A-&'2.((,1',('+-)($'$%*&0.::&5&(18')*&2'0)'
5#/&'),':.#(1'$&'/=/1A5&/'$&'/1)>#0#/)1#.('&1'0"),+5&(1)1#.('$&/':,#//)(2&/'&1'
$&/':&-9.-5)(2&/6''
#!61:0#&&#Ge!
!"4%0#2.:1A-&')00)#1'9)#-&'/&/':-&,*&/':&($)(1'0)'+,&--&'$&'?.-%&8':,#/'&('
E($.24#(&'&1':&($)(1'0)'+,&--&'$"P0+%-#&6'

t,&03,&']6OOO'4%0#2.:1A-&/'9,-&(1',1#0#/%/':)-'0&/'9.-2&/')5%-#2)#(&/'$)(/'0)'+,&--&'$,'V#G1Ko)5'
:.,-'0".>/&-*)1#.(8':.,-'0")24&5#(&5&(1'$&/'4.55&/'&1'$,'5)1%-#&0'&1':.,-'0"%*)2,)1#.('$&/'>0&//%/6'

C)(/'0&/')((%&/'WklO8'0",1#0#/)1#.('$,'1,->.5.1&,-'/&'
+%(%-)0#/)8'-%$,#/)(1'0&/'*#>-)1#.(/'&1'0)'2.(/.55)1#.(8'2&'3,#'
9)*.-#/)'0)'$#99,/#.('$&'2&'1=:&'$")::)-&#06'C"),1-&/'
:&-9&21#.((&5&(1/'.(1':.-1%'/,-'0&/'/1-,21,-&/'_)00#)+&/'0%+&-/8'
:)0&/'&('9#>-&'$&'*&--&`8'/,-'0")%-.$=()5#3,&8'/,-'0&/'1G1&/'$&'
-.1.-'_)-1#2,0)1#.(/'/&5#K-#+#$&/'D'%0)/1.5A-&/`8')#(/#'3,&'/,-'0&/'
%3,#:&5&(1/'_%0&21-.(#3,&/'&('

:)-1#2,0#&-`6'L('Wkl[8'$&,<'4%0#2.:1A-&/'[+d.),dY1^^IE1
.(1'&99&21,%'0)':-&5#A-&'1-)*&-/%&'1-)(/)10)(1#3,&8'$&'o&p'q.-g'
D'B)-#/8')*&2'-)*#1)#00&5&(1'&('*.06   

84^:3*^%!ZZG\!A1:/70#!.#3,'#!(#!3->4&-411#$#/&B!"'

'
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'
U*.3#%!9;Gee!$'

!"4%0#2.:1A-&'&/1',('5.=&('$&'1-)(/:.-1'1-A/'/.,:0&'$",1#0#/)1#.('
2)-'#0'/")99-)(24#1'$&'1.,1&/'0&/'#(9-)/1-,21,-&/'(%2&//)#-&/'),<')*#.(/6''

'
x):#$&'&1'2.(9.-1)>0&'/,-'$&'2.,-1&/'$#/1)(2&/6'E0'2.(()e1',(&'

*.+,&'2-.#//)(1&'3,#'),+5&(1&'/)(/'2&//&'+-i2&'D'0")::)-#1#.('$&'
5)24#(&/'D'9)#>0&'2.b1'$"&<:0.#1)1#.(6''

'
E0'&/1'1-A/',1#0&'$)(/'0&/'2)/'.H'0")*#.('(&':&,1'(#'$%2.00&-'(#'

)11&--#-'_)>/&(2&'$"#(9-)/1-,21,-&'),'/.0'.,'(%2&//#1%'$",(&':./#1#.('
/1)1#.(()#-&`6'7&/'0#5#1&/';'#08'(&':&,1'1-)(/:.-1&-'3,",('9)#>0&'(.5>-&'
$&':)//)+&-/'&18'$)(/'0)':0,:)-1'$&/'2)/8'#0'&/1'/)(/'+-)($'#(1%-G1':.,-'
0&/'$#/1)(2&/'/,:%-#&,-&/'D'mOO'g56''

7)'*#1&//&'0#5#1%&'$%>.,24&'/,-'$&/'-&24&-24&/'$")::)-&#0/'
4=>-#$&/'1&0/'3,&'0&'O,6)&Y'D'-.1.-/'>)/2,0)(1/'&('>.,1'$")#0&6ts  '

!HI$PHQMPOI$
Les records de taille et de charge transportées.'
' !&'6%8,1G).,15"%+(.6-7)&'F)5)#/'2.(/1-,#1'),'5.($&'&/1'D'
2&'F.,-'0&'@+%1@+I:?'$&'0)'/.2#%1%'-,//&'@#06''
A9-**#!$-c4!->#,!,'-37#!?!OTi!&://#*!(:/&!RT!&!(#!,'-37#!0&41#!rrrB'
'
7&/'$&,<'-.1.-/'2.(1-)-.1)1#9/'/.(1'$#/:./%/'D'0"&<1-%5#1%'$&':.,1-&/'
0)1%-)0&/8'2&'3,#':&-5&1'$&'9)#-&'0n%2.(.5#&'$",('-.1.-'$&'3,&,&6''
'
7)'5.1.-#/)1#.('_$&,<'9.#/'$&,<'5.1&,-/'D'1,->#(&`')'%1%'-&:-#/&'$,'
@#0'@#Kl8'3,#')*&2',('/&,0'-.1.-'$&'2&'1=:&'%1)#1'$%FD'0n,('$&/':0,/'
+-./'4%0#2.:1A-&/'$&'1-)(/:.-1'),'5.($&6''

941!94G[!"''
'.3#$4#3!>:1!1#!OT!b0411#&!OQ[S5'

'
941!94GOe!%5' '

'

!&'@#KW]')':&-5#/'$&'>)11-&':0,/#&,-/')&(.)#,6''
'

! !&']]'9%*-#&-'Wklk8'0&'@#KW]'&5:.-1)',(&'24)-+&'-&2.-$'$&'E:1aEa1dG'
D'']kNW'5'$n)01#1,$&6'

! !&'l').b1'Wklk8'>>1?aK1dG'D']']NN'56''
'
Cn,(':.#(1'$&'*,&'14%.-#3,&'&1':-)1#3,&8'0&'@#KW]'%1)#1'&('9)#1'2):)>0&'$&'
1-)(/:.-1&-'$&/'24)-+&/'>&),2.,:':0,/'0.,-$&/'D'9)#>0&')01#1,$&'$,'/#5:0&'9)#1'$&'
0)':0,/'9.-1&'$&(/#1%'$&'0n)#-6'f('$%2.00)+&'-.,0%'/,-':#/1&':&-5&11)#1'&('.,1-&'$&'
:-.9#1&-'$&'0)':.-1)(2&'2-%%&':)-'0&/')#0&11&/6'C&'1&0/'&//)#/'.(1'&,'0#&,'$&'1.,1&'
%*#$&(2&6'S('(&'/)#1'2&:&($)(1'-#&('/,-'0&/'*)0&,-/'0#5#1&/'.>1&(,&/Z6'o#'/,-'0&'
(.5>-&'$&':-.1.1=:&/'_']'uuu`'

 

B.,-'2&'3,#'&/1'$,'1#1-&'$&'
^:0,/':&1#1'4%0#2.:1A-&'$,'
5.($&^'.(')'0&'24.#<'&(1-&'
0&'?PTxE'R]'3,#'&/1',('
*%-#1)>0&'4%0#2.:1A-& (Biplace, 

425 kg à vide, maxi 700 kg, 

carburant 170 litres, Vitesse maxi 

100 kts, Autonomie 450 nm)  
#!I6DLV!je!

DXZGR"!
&1'0&'TC{Km'.,'RLo'{m'
(Environ 75 kg, longueur de 3,96 

mètres (rotor compris), altitude 

150 m, autonomie de 30 minutes, 

vitesse maximale est de 90 

km/heure).   
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Les records de distance. 

!&'l')*-#0'Wkll8',('^8G8&,1
_O^I;*'-&0#&'?,0*&-'?#1=8'
?)0#9.-(#&'D'S-5.($'T&)24'&('
c0.-#$&'/.#1'EK;:VKK1dC'&('WN'4'\"6'

'
'!&'MW'5)#'Wkl[',('

[+d.),dY1[I;:U'':)-2.,-1'
;=<a1dC'/,-'0&'1-)F&1'o&p'q.-g'
K'B)-#/'&('MO'4'ml"'5#('):-A/'k'
-)*#1)#00&5&(1/'&('*.06' Hughes YOH-6A [+d.),dY1[I;:U1x11

A_:&#M!1-!.#3,'#!(#!3->4&-411#$#/&!C04!*)-11:/7#!*:0*!1#!3:&:3B 
Les records d'altitude. 

L(''F,#('Wk[]'Q&)('T.,0&18')'5&(%'/.('
[*1E:K191/$C$'_$%-#*%'$&'0"*%.8&--&1''`''D'
0")01#1,$&'$&':?1>>?1C'),K$&//,/'$nE/1-&/6''

L(''5)#']OON8',('4%0#2.:1A-&'5.(.1,->#(&'
T(8)&8+%'*[EKa19E'/"&/1'6.,"1X1=Z=Ka1C7-)&,'/,-'
0&'/.55&1'$&'0"L*&-&/1'_o%:)0`8':,0*%-#/)(1')#(/#'0&'
-&2.-$'$,'5.($&'$&':./%'&1'$&'$%2.00)+&'&('
)01#1,$&6'?&'-&2.-$'(&':.,--)'F)5)#/'G1-&'>)11,8'
0"L*&-&/1'%1)(1'0&':0,/'4),1'/.55&1'$,'5.($&'a' 1

[*1E:K191/$C$ /3T(8)&8+%1*[EKa19E1#81)&(.)#1

Record de vitesse. 

!&'-&2.-$'$&'*#1&//&'&('4%0#2.:1A-&'$)1)#1'$&'Wk\l'&1'
$%1&(,':)-'0&'`&,-%$0#1/Y0\'T-#1)((#3,&'^'RK!qoX^''
)*&2'>aaV=<1qCk56!AK10*!(#!eTT!/|0(*B'

!&'-&2.-$'&/1'1.5>%'0&'WN'/&:1&5>-&'']OWO')*&2'
>;E1qCk5':)-',(&'5)24#(&'&<:%-#5&(1)0&')5%-#2)#(&'$&'
(.,*&00&'+%(%-)1#.(8'0&'[+d.),dY1e?6''

?&11&'5)24#(&'%1)#1'&('2.(2,--&(2&'0"4%0#2.:1A-&'
4=>-#$&'eE1$nT8).(.6-&)Z'!&'Wl'5)#']OWW'2&'$&-(#&-'
$%:)//&'/.('.>F&21#9'$&'*#1&//&'&('9-)(24#//)(1'0&'2):'$&/'>Ea1
dCk5'Ae\e!/|0(*B5!

/&1`&,-%$0#1/Y0\1#81)&(.)# 

[+d.),dY1e?1Z1Le record n’a pas été enregistré car il a eu lieu lors d’un vol 

d’essai de l’aéronef et non lors d’une homologation officielle.'

 
Eurocopter X3. Cet hélicoptère est un gyrodyne puisque les mouvements 

verticaux sont assurés par un rotor entrainé par un moteur, comme un 
hélicoptère, et la traction obtenue par plusieurs autres moteurs, comme un avion.'

!&'[+d.),dY1e?')K1K#0'+)+(%'0)'2.5:%1#1#.(Z''B)/'9)2#0&'$&'-%:.($-&')*)(1'4.5.0.+)1#.('$,'-&2.-$6''
L('.,1-&8'0&'eE1#3T8).(.6-&)V'-%)0#/%'D':)-1#-'$&'0)'>)(3,&'$".-+)(&'5)#/.('&/1'-%)0#/)>0&'&('/%-#&'2&'3,#':&-5&11-)#1'$&'

1.,24&-',(&'20#&(1A0&'$")99)#-&':-&//%&'&1'-#24&6'E0':&-$-)'/,-&5&(1'0)'>)1)#00&'$&'0)'*#1&//&'&('/&'2.(/.0)(1')*&2'2&00&'$&'0)'
2.55&-2#)0#/)1#.(6'
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$1:#<8?ZA:#1=>[6?01A@<5=B#@6/:#:>[\?<5=I#
!J$PHQcHPQcH$IVP$OHI$UPMUV^ILMNI$IJNI$UZ\PM^H0$
B&,1K.('*.0&-'/)(/',1#0#/&-'$&':%1-.0&'u''
?&11&'3,&/1#.('2-,2#)0&'$,'5.($&'5.$&-(&')*)(1'0&'1)-#//&5&(1'$&/'/.,-2&/'$"%(&-+#&'9.//#0&'(%2&//#1&',(&'-%:.(/&'2.5:0&<&6''
!)'-%:.(/&'&/1'%*#$&55&(1'SfE':,#/3,&':0,/#&,-/'$%5.(/1-)1&,-/'.(1'$%FD'*.0%'_/)(/'.,>0#&-'0&/':0)(&,-/'.,'0&/'>)00.(/'a`Z'5)#/'
#0'9),1'),//#'2.(()e1-&'0".>F&21#9'$,'*.0'&1'0D'U)'/&'2.-/&'a''
7#'.('/"#(1%-&//&'),<':&-9.-5)(2&/'_24)-+&'1-)(/:.-1%&8'*#1&//&'$&'$%:0)2&5&(1'.,'),1-&Z`'0&'5.1&,-'$")*#.(',1#0#/)(1'$&/':-.$,#1/'
:%1-.0#&-/'_1,->.5)24#(&'.,'5.1&,-'D'&<:0./#.(`')'&(2.-&'$&'>&),<'F.,-/'$&*)(1'0,#'2.5:1&'1&(,'$&'/.('-)::.-1':.#$/':,#//)(2&'
_5.1&,-'B!f7'-%/&-*&'$"%(&-+#&'&5>)-3,%&`6'f('PM\O'^%0&21-#3,&^'&/1')21,&00&5&(1'#5:.//#>0&'D'#5)+#(&-'a''
c)#/.(/'$.(2'9)#-&'0&':.#(1'/,-'0&/'$#99%-&(1&/'-&24&-24&/'&('2.,-/Z'
S('2#1&-)''

! 0")*#.('%0&21-#3,&':-.$,#/)(1'/.('%(&-+#&'D':)-1#-'$,'-)=.((&5&(1'7.0)#-&'_B)((&),<':4.1.*.01)�3,&/`'
! !")*#.('D'4=$-.+A(&'_2)->,-)(1'$&'/,>/1#1,1#.(`'
! 0")*#.('^*%0.^'5,':)-'0"%(&-+#&'5,/2,0)#-&'
! 0")*#.('%0&21-#3,&'1-)(/:.-1)(1'/.('%(&-+#&'_T)11&-#&/'.,'2&(1-)0&Z'(,20%)#-&'a`'
! 0")*#.(',1#0#/)(1'0"&99&1'$&'/.0'

L'avion solaire 

!&/':-&5#&-/':)/'$&'0")*#)1#.('/.0)#-&'/")::,#&(1'/,-'
$&/':-.1.1=:&/'/)(/':#0.1&/6'C%-#*%'$,'5.$%0#/5&'
_x)$#.'t,&&('WkN[`!.('2.(/1-,#1'$&/'5.$A0&/'
#5:./)(1/'1&0/'7,(-#/&'E'&1'EE'&('Wk[my[N8':,#/'
7.0)-#/'_Wk[l`6'7.0)-'/.0#1,$&'_Wkkl`'&1'7.0)-'L<2&0'
_WkkOykk`'$%2-.24&(1'$&/'-&2.-$/'$)(/'0&/')((%&/'
kO6'!"#$%&'2"&/1'5)#(1&()(1'$&':)//&-'),'*.0'7.0)#-&'
^4)>#1%^6'
7.0)-'S(&'_Wk[\`'&1'7.0)-'x#/&-'_Wk[k`'*.0&(1'
3,&03,&/'$#Y)#(&'$&'5A1-&/'D'9)#>0&')01#1,$&Z'B,#/8'
):-A/'0&/'&<:0.#1/'$,'R.//)5&-'P0>)1-.//'_9.-2&'
5,/2,0)#-&`8'@)2?-&)$='-%)0#/&',(&'*&-/#.('
5.$#9#%&'7.0)#-&'4)>#1%&'-&(.55%&'R.//)5&-'
B&(+,#(6'
!&':=1C$+1:B=a8'0&'R.,,$C&)1M&0G8+08')*&2'D'/.('
>.-$'0&'9#0/'$&'@)2?-&)$=8'@)-/4)008'i+%'$&'WM')(/8'
)22.5:0#1'2&'3,#'&/1'2.(/#$%-%'2.55&'%&16)&C+&)1
4.%1,.%$+)&15$D+-"6'

j:**-$#3!K#/704/!"'
'

?&'-%/,01)1'&(2.,-)+&)(1':&-5&1'0)'2.(/1-,21#.('$n,('(.,*&0')*#.('$&/1#(%'D'0)'-)$4&),"&1#&1%$1C$0(5&6''
!&'[.%$)1L5$%%&0G&)8'Wm6]'5'$n&(*&-+,-&'2.,*&-1'$&'2&00,0&/'/.0)#-&/':-.$,#/)(1']NOO'd8'-&0#&'B,(1.#/&K?.-5&#00&/':-A/'$&'B)-#/'D'
0)'>)/&'xPc'$&'@)(/1.('D'2J1%'$&'!.($-&/'&('N'4&,-&/']M'5#(,1&/8'2.,*-)(1']l]6M'g58')*&2'0n%(&-+#&'/.0)#-&':.,-'/&,0&'/.,-2&'&1'
),2,('/1.2g)+&6''

!8:1-3!I'-11#/7#3!!$ !80/*##^#3!$!
L('Wk\k8''L-#2'x)=5.($'-%)0#/&'[80,&&d&)8',(':0)(&,-'/.0)#-&8''3,#8'$,-)(1'0&'5.#/'$n).b1'WkkO8'1-)*&-/)'0&/'f7P'&(']W'*.0/'
/.0)#-&/'1.1)0#/)(1'W]W'4&,-&/'$)(/'0&/')#-/6'
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K-&'E4/(#3!K10*!$!
Z#14:*!" 

P:-A/'0&/':0)(&,-/'/.0)#-&/'0&'(.,*&),'24)00&(+&'/")::&00&'^*/T1_{#+4'P01#1,$&'!.(+'L($,-)(2&`6'!&'>,1'$&'2&/':0)1&'9.-5&/'
*.0)(1'%1&-(&00&5&(1'D'4),1&')01#1,$&'&/1'$&'-&5:0)2&-'2&-1)#(&/'5#//#.(/'$&/'/)1&00#1&/'_#5)+&-#&8'-&0)#/'&12`6'
!&'+.,*&-(&5&(1')5%-#2)#('9#()(2&'{)0/.0'3,#'*)0#$&'0")%-.$=()5#3,&':,#/'0)'oP7P'0)(2&'',(&'/%-#&'$&':-.1.1=:&/';'
M$-5F+0#&)1:0)2&'0&'-&2.-$'$")01#1,$&'D']W'\O]'5'&('WkkN16'!&/'1&24(.0.+#&/'%*.0,&(1'M$-5F+0#&)1M%8,1_Wkk\`8''0&/'-&2.-$/'),//#'
L&0-8)+.01_]m'mOO'5'&('Wkkk`6''
!&/'.>F&21#9/'$&'0)'P*[*'%1)#&(1'$&'9)#-&'*.0&-'&('2.(1#(,'_:0,/'$&']m'4`'D':0,/'$&'WN'OOO'5'_#$%)0&5&(1'D'MO'OOO'5`6'L(']OOW8'
^&%+.,')11&#+(#1'/.(':-&5#&-'>,1':-A/'$&'{)p)##')*&2',(')&(.)#1#81C.0#&1#3$%-+-8#&1#&1?B1K?>1C'_(.(K.99#2#&0`6''
@)04&,-&,/&5&(18',(&'$%9)#00)(2&'/1-,21,-&00&8'0&':-%2#:#1&'$)(/'0".2%)(':)2#9#3,&'0&']l'Q,#(']OOM611

 
Z#14:*!.1:/7#-/&!(-/*!1#!.-,4E4C0#!#/!eTT\!$ 

!
Y#.'%3!$ 

E0'9),1'),//#':)-0&-'$&1]&65Y)1_/)(/':#0.1&`8'3,#'*#&(1'$&'>)11-&'0&'-&2.-$'$&'$,-%&'$&'*.0':.,-',(')*#.('/.0)#-&'1.1)0&5&(1'),1.(.5&'
)*&2',('*.0'$&'K>15&8)&,'_(.('4.5.0.+,%`6'C",(&'&(*&-+,-&'$&'W\'5'&1'$",(':.#$/'$&'MO'g+8'�&:4=-'&/1'$%*&0.::%':)-'0)'
2.5:)+(#&'>-#1)((#3,&'t#(&1#t8':.//A$&',(&'>)11&-#&'),'0#14#,5K/.,9-&'-&24)-+%&':&($)(1'0&'F.,-':)-'$&/':)((&),<'/.0)#-&/':0)2%&/'
/,-'0&/')#0&/6'B-#(2#:)0&5&(1'2.(/1-,#1'&('9#>-&'$&'2)->.(&8'0")::)-&#0':&,1')11&#($-&',(&')01#1,$&'$&'W\'OOO'5A1-&/6'

!
8:":/7!$!

'
$!"#!8:1-3!V$.01*#!(#!K4,-3(!,:$.-3+!]!0/!6!\RT!$'

'
�%:4=-'("&/1':)/'0&':-&5#&-')*#.('$&'2&'+&(-&')'9)#-&'$&'0.(+/'*.0/'#0')*)#1'%1%':-%2%$%':)-'[./.0G1&(']OON'3,#')*)#1'*.0%'$,-)(1'm\'
4&,-&/'_5)#/'#0')*)#1'$&/':%-#.$&/'$&':0)(%`Z6'L1'>#&('/,-'0)'/%-#&'oP7P'_^&%+.,8'M$-5F+0#&)'&12'Z`'
L(']OWO8'0&'2%0A>-&':#0.1&'$&'>)00.('T&-1-)($'B#22)-$')'0"#(1&(1#.('$&'0)(2&-',(')*#.(':#0.1%'(.55%'[.%$)1'C68%,&1_/#1&'.99#2#&0`6'
?&1')*#.('#((.*)(1'$&*-)'*.0&-'),1.,-'$,'+0.>&6'!")*#.('$&*-)')*.#-'0"&(*&-+,-&'+#+)(1&/3,&'$&'\O'5A1-&/8'/.#1'$)*)(1)+&'3,&'
0"P#->,/'PM\O'a'?.55&'2&1')*#.('(&'/&-)':#0.1%'3,&':)-',(&'/&,0&':&-/.((&8'#0'$&*-)'9)#-&'$&'(.5>-&,/&/'&/2)0&/6'S(':&(/&'$.(2'&('
-%)0#1%'D'0)'/.55&'$&'N'*.0/'$&'mKN'F.,-/'24)2,(6'
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L'avion hybride solaire et hydrogène (projet) 
!)'/.2#%1%'/)*.=)-$&'/+,$1*+)6%$0&,'*)'-%)0#/&-',('4=>-#$&'
{=$-.+A(&':#0&'D'2.5>,/1#>0&y2&00,0&/':4.1.*.01)�3,&6'
!&'B-.F&1'^YI9+)#8'>#&(')*)(2%'2)-'$%-#*%'$",(')*#.('
&<#/1)(1'%3*d.Y$8'&/:A-&'&99&21,&-',('1.,-'$,'5.($&'_)*&2'
&/2)0&/`')*)(1'0&':-.F&1'$&'B#2)-$'_7.0)-'E5:,0/&`6'

Z%G243(!"1

!".>F&21#9'&/1'#2#'$&'
2.55&-2#)0#/&-'0&'
-%/,01)1'$&'2&/'
-&24&-24&/':.,-'
0")*#)1#.('$&'0.#/#-6'
'

!6^:%-!"1
1

1

L'avion à hydrogène 
!n)*#.((&,-')5%-#2)#('9.&+0G8'2.(2,--&(1'$#-&21'$nP#->,/8')'
)((.(2%')*.#-'-%,//#'D'9)#-&'*.0&-8'$%>,1']OO\8''D':0,/#&,-/'-&:-#/&/'
,(')*#.(',1#0#/)(1'$&'0n4=$-.+A(&6'!n)::)-&#0'&1'/.(':#0.1&'),-)#&(1'
-%)0#/%':0,/#&,-/'&//)#/'$&:,#/'0&'$%>,1'$&'0n)((%&8'*.0)(1':&($)(1']O'
5#(,1&/'+-i2&'D',(&':#0&'D'2.5>,/1#>0&'&1')11&#+()(1'0)'*#1&//&'$&'
2-.#/#A-&'$&'WOO'g5y4'D'WOOO'5A1-&/'$n)01#1,$&6''

D:#4/7!]!'%(3:7@/#!"!
P,'$%2.00)+&8'0&'>#:0)2&')'2&:&($)(1'>%(%9#2#%'$n,('/=/1A5&'$&'
>)11&-#&'4=>-#$&'}'5.#1#%'0#14#,58'5.#1#%':#0&'D'2.5>,/1#>0&K'
)0#5&(1)(1',('5.1&,-'20)//#3,&'&1',(&'4%0#2&6''
!n4=$-.+A(&'(&':.,*)(18':.,-'0n#(/1)(18'/&-*#-'$&'^*:03,#!(t+/#374#!
.34$-43#!^':.,-'0&/'+-./')*#.(/ 

 
C&:,#/'0&/')((%&/'Wk[O8'0n4=$-.+A(&8'>#&('3,n%20#:/%':)-'0&':%1-.0&'&1'0&'(,20%)#-&8')'/,/2#1%'0n#(1%-G1'$&/'/2#&(1#9#3,&/6'E0'-&*#&(1'D'0)'
5.$&'D'5&/,-&'3,&'0&/'%1)1/'&1'0&/'#($,/1-#&0/'/&'2.(9-.(1&(1'),'-%24),99&5&(1'20#5)1#3,&6'7.(',1#0#/)1#.('-&(2.(1-&'1.,1&9.#/'$&/'
.>/1)20&/'#5:.-1)(1/8'$&':-.$,21#.(8'$&'/1.2g)+&'&1'$&'-&(1)>#0#1%'%2.(.5#3,&6''
?J1%'&,-.:%&(8'0)':#0&'D'2.5>,/1#>0&'_3,#'9.(21#.((&'D'0"4=$-.+A(&`')'%+)0&5&(1'*.2)1#.('D'/&'$%*&0.::&-6''
B-&,*&'&('&/1'0&':)-1&()-#)1'/2#&(1#9#3,&':,>0#2K:-#*%'$n,('5#00#)-$'$n&,-./'/,-'l')(/')::-.,*%':)-'0&/']['%1)1/K5&5>-&/':.,-'
/.,1&(#-'0)'9#0#A-&6'!n#$%&'&/18'2&11&'9.#/8'$&'-%$,#-&'0)':.00,1#.('$&/'1-)(/:.-1/'1&--&/1-&/6''

Le vol musculaire… 
!&'R.,,$C&)1L.0#.)'&/1'0&':-&5#&-')*#.('D'%(&-+#&'5,/2,0)#-&'3,#')'%1%'2):)>0&'$&'-&5:.-1&-'0&'B-#<'�-&5&-'&('Wk[[6''?&'$%9#'
.99-)#1'NO'OOO'0#*-&/'_\l'OOO'f7C`'D'0)':-&5#A-&'%3,#:&'2):)>0&'$&'9)#-&'*.0&-',(')*#.('D'%(&-+#&'5,/2,0)#-&'/,-',(':)-2.,-/'$&'W6l'
g5'&('9.-5&'$&'4,#16'!&/':-&5#A-&/'1&(1)1#*&/'$")*#.(/'D'%(&-+#&'5,/2,0)#-&'3,#'.(1'/,#*#')*)#&(1'2.($,#1'D'$&/'&(+#(/'>#&(':-.9#0%/'
5)#/'1-.:'0.,-$/'.,'1-.:'-):#$&/8'$&5)($)(1'1-.:'$&':,#//)(2&'),':#0.1&6'P,'2.,-/'$&'0"%1%'Wk[l8'B),0'@)2?-&)$='_)5%-#2)#(`'&1'/)'
/.2#%1%'P&-.V#-.(5&(1'.(1'-&0&*%'0&'$%9#'.-+)(#/%':)-'0)'xP&7'_x.=)0'P&-.(),1#2)0'7.2#&1=`6'

"#!j:**-$#3!I:/(:3!$!7-7/#!1#!.34c!�3#$#3!1#!e\!-:n&!OQPP5  
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!&/':-&5#&-/'&//)#/'.99#2#&0/'(&'-%,//#//&(1':)/';'0&'l').,18'0")*#.('/&'2-)/4&'):-A/',(&')*)-#&'$,'/=/1A5&'$&'2.55)($&|'0&']O').b1'
0")*#.('9)#1'0&':)-2.,-/'5)#/'(")11&#(1':)/'0")01#1,$&'#5:./%&':)-'0&'-A+0&5&(1'$,'B-#<'�-&5&-'_M'5A1-&/`6'@G5&'24./&'0&']]').b18'
1.,F.,-/'D'2),/&'$,'*&(16'!&']M').b1'Wk[[8'T-=)('P00&(':)-2.,-1'&(9#('0&'2#-2,#1'#5:./%'&('['5#(,1&/']N'/&2.($&/8'D',(&'*#1&//&'
5.=&((&'$&'W['g5y46'E0'),-)'9)00,'(.(':)/',('5.#/'&1'$&5#'2.55&':-%*,'#(#1#)0&5&(1'$&'9)U.(':0,1J1'.:1#5#/1&8'5)#/',(&')((%&'
$&'-%90&<#.(8'$"&//)#/8'$&'2-)/4&/8'$&'-%:)-)1#.(/'&1'$&':-.9.($&/'5.$#9#2)1#.(/'_),'5.#(/',(&'$.,Y)#(&`':.,-'-%,//#-'D'*.0&-')//&Y'
0.(+1&5:/'&1'D'2.(1-J0&-'0)'1-)F&21.#-&6'!)':-#(2#:)0&'$#99#2,01%'%1)(1'$&'-%)0#/&-',('*#-)+&'0.-/3,&'0&/'&99&1/'#($,#1/':-&((&(1'0&':)/'/,-'
0)'2.55)($&'$&'*.06'

!&'R.,,$C&)1*%D$-).,,'&/1'0",('$&/'$&,<'/&,0/'&(+#(/'*.0)(1/'5b/':)-'0)'9.-2&'
5,/2,0)#-&'D')*.#-'&99&21,%',('*.0':-.0.(+%6'P'/.('>.-$8'T-=)('P00&('9-)(24#1'0)'
@)(24&'0&'W]'F,#('Wk[k'&(']'4'&1'mk'5#(':.,-'0&/'Ml'g58'/.#1'D',(&'*#1&//&'$&'WM'
g5y46'Q,/3,"D':-%/&(1'0)'/&,0&'),1-&'-%,//#1&'&/1'2&00&'$,'C)&$)0,/'_C%$)0&`'2.(U,'
:)-'0&'@)//)24,/&11/'E(/1#1,1&'.9'h&24(.0.+='3,#':)-2.,-,1'WWN6WW'g5'$&:,#/'
{%-)20#.('/,-'0"e0&'@#(./'&('?-A1&'D'h4#-)'/,-'0"e0&'$&'7)(1.-#('$)(/'0)'5&-'L+%&'
)*&2'�)(&00./'�)(&00.:.,0./'),<':%$)0&/'_]M')*-#0'Wk\\`''

"-!&3->#3*+#!m$0*,01-43#m!(#!1-!9-/,'#!.-3!1#!!j:**-$#3!612-&3:**!1#!Oe!b04/!OQPQ!"!

'  

1

!$&#$%8,'&/1',(')*#.('D':%$)0&/'3,#'$%1#&(1'0&'-&2.-$'$,'5.($&'$&'
$#/1)(2&':.,-',(')*#.('D':-.:,0/#.('5,/2,0)#-&6'!&']M')*-#0'Wk\\'#0'
:)-2.,-1',(&'$#/1)(2&'$&'WWk'g58'$&'0)'>)/&')%-#&((&'$"{%-)g0#.('$)(/'
0"e0&'$&'?-A1&'F,/3,"D'0"e0&'$&'7)(1.-#(6'_M'4&,-&/'NN'5#(6'B#0.1&'R-&2'
�)((&00./'�)(&0.:.,0./`6'

#!X-#(-10*!!?!L#,:3(!(#!(4*&-/,#!?!OOQ!^$!]!1-!E:3,#!(0!$:11#&!1#!e\!->341!OQSS!"!

 

 

!SJKLMN$NVQ^ZJLPH$h$

 Un avion transportant une centrale nucléaire 
B.,-'0)'5.1.-#/)1#.(8'R&0&)$%1T%&(-)+(')'&<%2,1%',(&'/%-#&'
$"&<:%-#&(2&/'1-A/'-%,//#&/'&(',1#0#/)(1'0&'2.(2&:1'$&'2=20&'
$#-&21'&1'$&/'-%)21&,-/'/:%2#),<6'!)'-&24&-24&')::&0%&'{&)1'
h-)(/9&-'x&)21.-'L<:&-#5&(1'_{hxL`')'9.,-(#'$&'0n%(&-+#&'
(,20%)#-&')',('5.1&,-'RL'XKMk'_RL'QKm['5.$#9#%`6''

'

!&/'-&24&-24&/'/&'/.(1':.,-/,#*#/'
)*&2'L.04$+)1&1',(':-.+-)55&'
$n&//)#'&('*.0'$n,('-%)21&,-'
(,20%)#-&',1#0#/)(1',('TKMl{'
9.-1&5&(1'5.$#9#%'&1'
.99#2#&00&5&(1'$%/#+(%'P9IE;^6'
'
#!9:&#03!ZWL=!#&!j=!lG\Q!!!
!

I:/>-43!_DG\[Z!"'
'

I#&!->4:/!->-4&!0/!/#M!&:&-1#$#/&!3#$:(#1+!,:/~0!.:03!E-,414&#3!1t4/*&-11-&4:/!(#!1-!,-.*01#!*.+,4-1#!(#!Oe!
&://#*!(#!.3:&#,&4:/!(#!!1)+C04.-7#5!W:0&!1)->4:/!+&-4&!$:(4E4+!#&!:EE3-4&!$p$#!1-!.:**42414&+!(#!3#&43#3!1#!
3+-,&#03!/0,1+-43#!-.3@*!,'-C0#!>:1!.:03!(#*!#c-$#/*!(+&-411+*!#&!(t+>#/&0#1!#**-4!-0!*:1!*0..1+$#/&-43#5!
'
!&'oTKMl{')'-%)0#/%',('1.1)0'$&'m['*.0/':&($)(1'/.(':-.+-)55&'$"&//)#'
3,#')'$,-%'$&'/&:1&5>-&'WkNN'D'5)-/'WkN[6''
'
o.1.(/'3,&'/)':-.:,0/#.('(")'F)5)#/'%1%'1.1)0&5&(1'(,20%)#-&'2)-'#0')*)#1'
>&/.#('$&'/&/':-.:,0/&,-/'20)//#3,&/':.,-'*.0&-6'

'
'
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!&/'f7P'.(1'2.(20,'3,&'0&/'-#/3,&/'&(2.,-,/')*&2'0&/'-)=.((&5&(1/'("%1)#&(1':)/':0,/'+-)($'3,&'0&/'-#/3,&/'3,#')*)#&(1'%1%'
&(2.,-,/':&($)(1'0&'$%*&0.::&5&(1'$&'0"%(&-+#&'%0&21-#3,&8'$&'0")*#.(8'$&'0"),1.5.>#0&8'.,'$&/'9,/%&/6'
L1'2.1%'/.*#%1#3,&'u'!"fx77')'&,8'&00&'),//#8'
3,&03,&/':-.F&1/'$)(/'2&'$.5)#(&6'@=)/#/424&*8'
%1,$#)',('>.5>)-$#&-'&1',('4=$-)*#.('D':-.:,0/#.('
(,20%)#-&8'0&/'@KlO'&1'@KlOKW'&1'h,:.0&*'&(1-&:-#1'
0)'2.(2&:1#.('$",('>.5>)-$#&-'#(1&-2.(1#(&(1)0'D'
:-.:,0/#.(')1.5#3,&8'0&'h,KW]O6'P'2&1'&99&1',('h,K
kN@'$&'/%-#&'9,1'5.$#9#%':.,-'0&/'&//)#/'$&'/.('
-%)21&,-'(,20%)#-&8'D'0"&<1-G5&'9#('$&/')((%&/'NO6''

"#!W0GQi!"6""' '
?&'0)>.-)1.#-&'*.0)(1'9,1'>):1#/%'h,KkN'!P!'_!&1)�.,24)�)'P1.5#)#)'!)>.-)1.-##)'^0)>.-)1.#-&')1.5#3,&'*.0)(1^`'.,'h,KWWk6'
!")*#.('9,1'%3,#:%'$&'$&,<'1=:&/'$&'5.1&,-/6'C&/'o�m]@V'(.-5),<'&1'$&,<'o�mmP'&<:%-#5&(1),<8'9.(21#.(()(1'+-i2&'D',('
-%)21&,-'(,20%)#-&6'?&'$&-(#&-'9,1'#(/1)00%'$)(/'0&'9,/&0)+&8'1.,1'$&'/,#1&'$&--#A-&'0&'2&(1-&'$&'+-)*#1%6'
L('Wkl]8'$)(/'0&'�)Y)g4/1)(8'0")*#.('&99&21,)'mO'*.0/'$"&//)#/')*&2'0&/'-%)21&,-/')00,5%/6'C&,<'%3,#:)+&/'_,('2#*#0'&1',('5#0#1)#-&`'
*.0A-&(1')*&2'2&1')*#.(6'V.#2#'2&'3,&'0".(':&,1'&('0#-&'$)(/'0&/'5%5.#-&/'$,'2.55)($)(1'$&'0"%3,#:)+&'2#*#08'0&':#0.1&'$"&//)#/'L6P6'
R.-#.,(.*';'m_:0*!->:/*!&:0*!+&+!433-(4#*J!$-4*!/:0*!1)47/:34:/*5!X#*!(#0c!+C04.-7#*J!:/&!*03>+,0!-0b:03()'04!�(+20&!OQQR�J!*#01#$#/&!&3:4*!':$$#*!?!
1)4/7+/4#03!/->47-/&J!0/!/->47-&#03!$414&-43#!#&!$:45!"#!.3#$4#3J!b#0/#!&#,'/4,4#/J!$4&!#c-,&#$#/&!&3:4*!-/*!]!$:03435!_:0*!->:/*!>+,0!/:&3#!W,'#3/:2%1!0/!
C0-3&!(#!*4@,1#!.10*!&q&5!I'#M!/:0*J!41!#*&!&3@*!3-3#!C0#!1-!>4#!(#*!7#/*!*:4&!.34*#!#/!,:/*4(+3-&4:/m6'!"&<:%-#5&(1)1#.('$,'/=/1A5&'$&':-.:,0/#.('
(,20%)#-&':.,-')*#.('2&//)'*&-/'0&'5#0#&,'$&/')((%&/'lO8':.,-'$&/'-)#/.('%2.0.+#3,&/'&1'%2.(.5#3,&/'|'1.,1'$%*&0.::&5&(1'$&'2&'
:-.F&1'&('fx77'9,1'#(1&--.5:,6'

!SJLOH$OH$^SHWWH\$OH$IM^5$

Le monstre de la Caspienne   

C)(/'0&/')((%&/'lOK[O'0&/'/)1&00#1&/')5%-#2)#(/'
.>/&-*&(1',(')*#.('$")00,-&'>#Y)--&6'E0/'0&'/,-(.55&(1'
^%&1C.0,-)&1#&1%$1L$,6+&00&^6'

'=^3-/:.1-/#!?!1#!�9!"'
!"&(+#(8'$%*&0.::%':)-'0&/'7.*#%1#3,&/8'&/1',('
^Td)$0.6%$0&^'2"&/1KDK$#-&'3,"#0',1#0#/&'%3&FF&-1#&1,.%'
:.,-'*.0&-'D'1-A/'>)//&')01#1,$&'_5.#(/'$&'N'5`'),'
$&//,/'$",(':0)('$"&),6'L('-%)0#/)(1',('Lg-)(.:0)(&'
+%)(18'0&'q@8''0&/'7.*#%1#3,&/'.(1'$%*&0.::%',('
)::)-&#0'),<'$#5&(/#.(/'&1':&-9.-5)(2&/'%1.(()(1&/'
_k\'5'$&'0.(+8'NNO'1.((&/8'lOO'g5y4'&('.21.>-&'
Wkll`6'L#$-3C0#M!1)-41#!&3@*!1-37#!#&!1#*!3+-,&#03*!.1-,+*!#/!->-/&!.:03!
*:0EE1#3!*03!*:/!.3:E415''

'
'

f('),1-&'Lg-)(.:0)(&8'0&'/808'%1)#1',('&(+#('$")11)3,&'%3,#:%'$&'M'-)$)-/'$&'/,-*&#00)(2&'&1'$")23,#/#1#.('$".>F&21#9/'&1'$&'M'>)11&-#&/'
$.,>0&/'$&'5#//#0&'5&-K5&-'[[IPI??'^@./g#1^6!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!=^3-/:.1-/#!?!1#!"0/!%'

' '

Les hydravions à effet de sol 
L('9)#1'0&'2.(2&:1'&/1'2.((,'$&'1.,/'0&/':#0.1&/'3,#'$%2.,*-&(1'0"&99&1'$&'/.0'$A/'0&,-'
:-&5#&-')11&--#//)+&6'!&':4%(.5A(&':&,1'/&'2.5:-&($-&'2.55&'0)'9.-5)1#.('$",('
^2.,//#('$")#-^'2.5:-#5%'&(1-&'0)'*.#0,-&'&1'0&'/.06''
S('0&/')::&00&'$&/'`'R Ad4/7!V/!j3:0/(!#EE#,&B5!
!
!&/'-&24&-24&/'$&/')((%&/']O'2.($,#/&(1'D'$&/'4=$-)*#.(/'2.55&'0&'!.)0+&)1!.Ie'
_Wk]k``'3,#',1#0#/&(1'0n&99&1'$&'/.0':.,-'),+5&(1&-'0)':.-1)(2&'&1'0"),1.(.5#&6''
'
T#&(':0,/'1)-$'0&'2%0A>-&'&1'#5:./)(1'^8G5&,1^I>'_Wkm[`':#0.1%':)-'^.p$)#1
^8G5&,'(&'-%)0#/&-)'/.(':-&5#&-'*.0'3,&'+-i2&'D'0"&99&1'$&'/.06'

Z07'#*!ZGR!"' '
'
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'

''\!.':&:*!(0!!!!!!!!!!!$'''''''''''X:3/4#3!X:Gl!!!!!!!!!!!!!!!('

Projet fou ? 
!&':-.F&1'9.&+0G1M&%+($01g/QU*'&/1',('2.(2&:1'$")*#.('2)-+.'+%)(1'D'
&99&1'$&'/.0'$%*&0.::%':)-'T.&#(+8'&1'$%*.#0%'&(']OOM6'L(*&-+,-&'WN]'58'
24)-+&',1#0&'W'][O'1.((&/8''-)=.('$")21#.('$&'W\'OOO'g#0.5A1-&/8'm'
1,->.:-.:,0/&,-/'&1'\'4%0#2&/'2.(1-)-.1)1#*&/6'E0'*.0&-)#1':-#(2#:)0&5&(1'&(1-&'
l'&1'WN'5A1-&/'),K$&//,/'$&'0)'5&-':.,-':-.9#1&-'$&'0"&99&1'$&'/.08'5)#/'/),-)#1'
),//#'/"%0&*&-'D'$&/')01#1,$&/')%-.(),1#3,&/'),':-#<'$",(&'-%$,21#.('$,'-)=.('
$")21#.(6'E0':.,--)#1'$%2.00&-'$&:,#/'$&/':#/1&/'20)//#3,&/';'/.(':.#$/'&/1'&('
&99&1'-%:)-1#'/,-'M\'1-)#(/'$")11&--#//)+&8'/.#1'[l'-.,&/'

%!!D:#4/7!K#14,-/!H"WL6!&'
'

Z07'#*!ZGR!$'

' '

D'autres exemples de WIG craft 
t,&03,&/'-&24&-24&/'/,-'2&/'dER'2-)91'/&':.,-/,#*&(1'&('.22#$&(1'2)-'2&/'&(+#(/':-.2,-&(1',(&'-%&00&'%2.(.5#&'$&'2)->,-)(16''
@)#/'2.55&'#0/'(%2&//#1&(1'$&/'Y.(&/'$",1#0#/)1#.(/':)-1#2,0#A-&/'0&'5)-24%'

&/1'-&/1-&#(1'D'3,&03,&/',(#1%/'3,#'("#(1%-&//&(1'3,&'0&/':&1#1&/'/.2#%1%/6''
@)0+-%'1.,1'.('.>/&-*&'-%+,0#A-&5&(1'0)'()#//)(2&'$&'3,&03,&/K,(/'$&'2&/'

)*#.(/'),<'9.-5&/'%1-)(+&/6''
?&-1)#('$"&(1-&'&,<':&,*&(1'-%&00&5&(1'*.0&-'D':0,/#&,-/'5#00#&-/'$&'5A1-&/'

$")01#1,$&'5)#/',(''dER'2-)91'&/1'(%2&//)#-&5&(1',('5),*)#/')*#.(Z'&1'
-%2#:-.3,&5&(16''

lGOOR!"'
B.,-'0"P00&5)+(&8'0)'!#::#/24'x&/&)-24'?.-:.-)1#.(8'%1,$#&'$#99%-&(1/'

5.$A0&/'$.(1'0&'eI::>'#2#'0.-/'$&'/&/':-&5#&-/'*.0/'&('Wk[[6''
!&/'-&24&-24&/'/&':.,-/,#*&(1'&(2.-&'&(']OOW'_S[I=`'

N8GS!!!%'
'

'
P,<'f7P'0&'/IE?K'2.(/1-,#1':)-'0)'/.2#%1%''c0)-&2-)91':&,1'

1-)(/:.-1&-'m':)//)+&-/6'
"G\ei!N1-3#,3-E&!"'

'
'
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$&#4D'*+"("#!"#$%"2F&4"I#

!J$2HPPH$H\$^SHIUJQH0$

La Terre dans le système solaire 
o.1-&':0)(A1&V1%$1Q&))&8')',(&'2#-2.(9%-&(2&'$&;'m]6OOO'g5'&1',('$#)5A1-&'$&'

W]6[Nl'g56'L00&'1.,-(&'&(']M'4'Nl"'),1.,-'$&'/.(')<&'$.(1'0"#(20#()#/.('&/1'$&']M�mM"'
:)-'-)::.-1'),':0)('$&'0"%20#:1#3,&6'L00&'+-)*#1&'),1.,-'$,'7.0&#08'/#1,%'D'&(*#-.('
WNO'5#00#.(/'$&'g58'&('MlN8]N'F.,-/6''

7.('/)1&00#1&'()1,-&08'%$1/80&8'%*.0,&'D',(&'$#/1)(2&'5.=&((&'$&'M[O6OOO'g5'
''

'

De la troposphère au vide spatial on peut rencontrer : 
! $&'O'D'N6OOO'5A1-&/';'0&/'6&-+-,1.+,&$8\8'0&/'.#/&),<'5#+-)1&,-/'&1'0&/':&1#1/'

)*#.(/'_)%-.'20,>/`8'
! *&-/'k6OOO'5A1-&/';'0&/'$4+.0,1#&1%+G0&'_P#->,/8'T.&#(+666`8'
! D'W[6OOO'5A1-&/'%*.0,)#1'0&'L.0(.)#&''
! D'mO'g5';'0&/'D$%%.0,1,-)$-.,65")+A8&,8'
! D'MOO'g5';'0)'0$4&--&1,6$-+$%&1$C")+($+0&8'&1'0&/',$-&%%+-&,1&,6+.0,'A&3@*!

E-421#!(03+#!(#!>4#!$-4*!&3@*!2-**#!-1&4&0(#!.:03!(#!$#411#03#*!.':&:*B'
! *&-/'mOO'g5';'0&/'/1)1#.(/'/:)1#)0&/6'!)'/1)1#.('@+)1A->-/&!*:/!-2-/(:/!rB'F,/3,"&('

]OOW8'-&5:0)2%&'$&:,#/':)-'0"'[['
! $&'lOO'g5'D'\OO'g5;'0&/'/)1&00#1&/'$".>/&-*)1#.('2.55&'^8DD%&8'[6.-IE8'

.,'0&'/)1&00#1&'9-)(U)#/'$".>/&-*)1#.('T8-&%,-$-666'
! D'MN6[l\'g5';'0&/'/)1&00#1&/'+%./1)1#.(()#-&/';'@"-".,-$-V1Q"%"(.CI?V' '

'

'
X4*,:>#3%!$!#*&!1)0/#!(#*!\!/->#&&#*!-$+34,-4/#*!#/,:3#!:.+3-&4://#11#!#/!

eTTQ!!
#!!X0!OQ!E+>!S[!-0!e\$-3*!eTTO<!"-!*&-&4:/!9VL!

'

#!!"#!&+1#*,:.#!*.-&4-1!Z0221#!
AZ8WB!1-/,+!#/!->341!OQQT5!
!
"#!*-&#114&#!9+&+:8-&!98jGe!1-/,+!
.-3!0/#!634-/#!;!!E4/!eTTi!"!

''
!&/'.->#1&/'#(9%-#&,-&/'D']OO'

g5'/.(1':&,',1#0#/%&/'2)-'1-.:'
/&(/#>0&/'),<':&-1,->)1#.(/'
)15./:4%-#3,&/6''

!)'$,-%&'$&'*#&'$&/'/)1&00#1&/'
='&/1'1-A/'9)#>0&Z'/&,0&5&(1'
3,&03,&/'F.,-/':.,-'$&/'/)1&00#1&/'
5#0#1)#-&/'_&/:#.(/`'0)(2%/':.,-'
2.,*-#-',('2.(90#1'
! '
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!HI$ZKM^V\LMNI$OHI$HNXLNI$IUJ\LJVi5$$
P*)(1'$")11&#($-&'0"&/:)2&'.,'0.-/'$&'0&,-'-&1.,-8'0&/'&(+#(/'

/:)1#),<'$.#*&(1'1-)*&-/&-'0")15./:4A-&'h&--&/1-&6'
/3$-C.,657)&1;'2"&/1'0"&(*&0.::&'+)Y&,/&'$&'0)'1&--&6'7.('

%:)#//&,-'&/1'$#99#2#0&'D'$%9#(#-':,#/3,&'/)'$&(/#1%'/")11%(,&'0&(1&5&(18'
5)#/'.(':&,1'.>1&(#-'$&/'/)1&00#1&/'%*.0,)(1'_:)/'0.(+1&5:/'aaa`'D':)-1#-'
$&']NO'g5'$")01#1,$&6'!&/'2.-:/'3,#'0)'1-)*&-/&(1'/.(1'/.,5#/'D'
0")11-)21#.('1&--&/1-&'5)#/'),//#'D'$&/'9-.11&5&(1/6'!")15./:4A-&'&/1'1-A/'
$&(/&'/,-1.,1'$)(/'0&/'WOO'g5'0&/':0,/':-.24&/8'3,&'0".(')::&00&'0)'
^/:4A-&'$&'�)-5)(^6'

/3&,6$(&1_&/:)2&'&<1-)K)15./:4%-#3,&'.,'2./5./`';'2"&/1'2&'3,#'
/&'/#1,&'),K$&0D'$&'0")15./:4A-&'1&--&/1-&'&1'3,#'(")':)/'$&'0#5#1&6'

!&/'.)D+-&,';'2&'/.(1'0&/'1-)F&21.#-&/':)-2.,-,&/':)-'0&/'&(+#(/'
/:)1#),<'),1.,-'$&'0)'1&--&'_.,'),1.,-'$"),1-&/':0)(A1&/`6'

7&0.('0&,-'$#/1)(2&':)-'-)::.-1'D'0)'1&--&8'#0'=')';'
K'0&/'.)D+-&,1(+)(8%$+)&,'3,#':&,*&(1'G1-&'6.%$+)&,'.,'

"A8$-.)+$%&,'.,'$"#(2#$&(2&/'$#99%-&(1&/8'0".('$#/1#(+,&'0&/'.->#1&/'
2#-2,0)#-&/'>)//&/'_]OO'D'W6OOO'g5`8',1#0#/%&/':.,-'0&/'*.0/'4)>#1%/'&1'
:.,-'0&/'/)1&00#1&/'$".>/&-*)1#.(8'&1'0&/'.->#1&/'2#-2,0)#-&/'4),1&/'
_/,-1.,1':.,-'0&/'/)1&00#1&/'$&'()*#+)1#.(`6'

'

'

K'0&/'.)D+-&,1&%%+6-+A8&,8')*&2'):.+%&'_:.#(1'
$#/1)0`'&1':%-#+%&'_:.#(1':-.<#5)0`'
K'%3.)D+-&1G".,-$-+.00$+)&8'/#1,%&'D'M[6Nl\'g56'

P,'$&0D'$&'2&11&'$#/1)(2&'%*.0,&(1'0&/'9,/%&/'
#(1&-:0)(%1)#-&/8'2):)>0&/'$"%24)::&-'D'0")11-)21#.('
1&--&/1-&6'
'
#!8.:&Gi5!
'
"#*!\T!*-&#114&#*!(0!.3:b#&!#03:.+#/!j-141#:!?!Q!*-&#114&#*!
+C04(4*&-/&*!&:03/-/&!*03!,'-,0/#!(#*!\!:324&#*!#&!&3:4*!

*-&#114&#*!(#!3#,'-/7#5!"!
"#!jK8!,:$.&#!.:03!*-!.-3&!i!*-&#114&#*!(#!3#,'-/7#!

*)-b:0&-/&!-0c!eR!-,&4E*5! '
!)'*#1&//&'$",('/)1&00#1&'$%:&($'$&'/.(')01#1,$&6'C"):-A/',(&'/.+1

#&1q&6%&)';',(&'.->#1&'&/1':)-2.,-,&'D',(&'*#1&//&'$"),1)(1':0,/'
9)#>0&'3,&'/.(')01#1,$&'&/1':0,/'%0&*%&6'

7,-'2&'/24%5)'0)'1-)F&21.#-&'&/1'&00#:1#3,&'2&'3,#':&-5&1'$&'
2.(/1)1&-'3,&8':.,-',(&'$,-%&'#$&(1#3,&'_1`8'0&/'$#/1)(2&/':)-2.,-,&/'
/.(1':0,/'9)#>0&/'0.-/3,&'0&'/)1&00#1&'&/1'%0.#+(%'$&'0)'h&--&6''

6!eST!^$!()-1&4&0(#!0/!*-&#114&#!+>:10#!]!PJPi!^$k'!#&!E-4&!1#!&:03!(#!1-!W#33#!#/!O!'!\T5!!
6!\i!QTT!^$!()-1&4&0(#!:/!&:$2#!]!\JTP!^$k'!#&!0/#!(03+#!(#!eR!'!.:03!0/!&:03!r!

":4!(#*!-43#*!A�+.1#3B!"'
?&11&'0.#'/")::0#3,&'D'1.,/'0&/'2.-:/'&('+-)*#1)1#.('),1.,-'$",('

2.-:/')11-)21&,-6'

!HI$IJ\H^^L\HI$
f('/)1&00#1&'_)-1#9#2#&0`'&/1',('&(+#('3,#')'%1%':0)2%'&('.->#1&'

),1.,-'$",(')/1-&'$&'5)//&':0,/'#5:.-1)(1&6'E0'=')'0&/'/)1&00#1&/'D'
$%9#0&5&(1'&1'0&/'/)1&00#1&/'+%./1)1#.(()#-&/'' ' '

S('$#/1#(+,&'$&/'/)1&00#1&/'
• $")/1-.(.5#&8'
• $&'()*#+)1#.(8'
• $&'5%1%.-.0.+#&'_D'$%9#0&5&(1'.,'+%./1)1#.(()#-&/`8'
• $&'1%0%2.55,(#2)1#.(8'
• 5#0#1)#-&/'_$".>/&-*)1#.(8'$&'/,-*&#00)(2&'.,'$&'-&2.(()#//)(2&`8'

!&/'/)1&00#1&/'/.(1')0#5&(1%/''
• :)-'0"%(&-+#&'0,5#(&,/&'/.0)#-&'2.(*&-1#&'&('%(&-+#&',1#0#/)>0&':)-'&99&1'

:4.1.*.01)�3,&8':)-'$&/'>)11&-#&/'.,':)-'$&/':#0&/'D'2.5>,/1#>0&/Z''
.41#!]!,:$20*&421#!"'

'
'
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!HI$^JNQHVPI$OH$IJ\H^^L\HI$
K'%&,1F8,"&,8'1=:&'0)'F8,"&1*)+$0&';'&00&/':0)2&(1'/,-'$#99%-&(1&/'

.->#1&/'$&/'24)-+&/'$.(1'&00&/'(")//,-&(1':)/'0&'-&1.,-8'
K'%&,1%$0(&8),1$4&(10$4&--&1#&1)&-.8)8'1=:&'0&'M).G)$CC&1

!+,(.4&)Y'3,#'2.5:-&($',(':-.:,0/&,-'_0)'9,/%&'&00&K5G5&`'&1',('
.->#1&,-'_0)'()*&11&'/:)1#)0&`6''

X4*,:>#3%!G!8'0&&1#!!"'
!&,-/'2.5>,/1#>0&/'/.(1';'
K'0&'5%0)(+&'S<=+A(&'&1'{=$-.+A(&'
K'0&/'&-+.0/'_.,':-.:&-+.0/`'3,#'/.(1'0&/'2)->,-)(1/'/:%2#9#3,&/'$&/'

9,/%&/'$)(/'0"&/:)2&6'

'

!HI$UPH[LbPHI$LNQVPILMNI$OH$^ScM[[H$OJNI$^S$"IUJQH$
!"%1,$&'$&'0"L/:)2&')'%1%'&(1-&:-#/&'5.#(/':)-'2,-#./#1%'/2#&(1#9#3,&'3,&':)-',(&'2.(2,--&(2&'&(1-&'0&/'+-)($&/':,#//)(2&/'3,#'

/")99-.(1)#&(1'$)(/',(&'+,&--&'9-.#$&6'

' '
!!!!!!!!!8.:0&/4^!!$!!!!!!!!!!!!!!!!!!!!!j-7-34/#!#/&3-/&!(-/*!1#!>:*&:^!!$!

Les premiers succès sont soviétiques :  
!&':-&5#&-'/)1&00#1&')-1#9#2#&0'&(*.=%'$)(/'0"&/:)2&8')::&0%'[6.8-0+d8')'%1%'

0)(2%':)-'0"f6x67676'0&'N'.21.>-&'WkN[8'/,-',(&'.->#1&'&00#:1#3,&6'?"%1)#1',(&'
/:4A-&'5%1)00#3,&'4%-#//%&'$")(1&((&/'&1':&/)(1'\M'g+6'7:.,1(#g'9)#/)#1'0&'1.,-'$&'
0)'1&--&'&('kO'5#(,1&/'/,-',(&'.->#1&'&00#:1#3,&'_km[']]\'g5`&1'%5&11)#1'
-%+,0#A-&5&(1',('/#+()0'-)$#.'3,#'&<)/:%-)#1'0&/')5%-#2)#(/6''

!
"-/,#03!;:*&:^!OGOQ!C04!>-!#$.:3&#3!a:034!j-7-34/#!"!

'

f('5.#/':0,/'1)-$8'0&'M'o.*&5>-&'WkN[8'0&/'-,//&/'5&11)#&(1'/,-'.->#1&',('$&,<#A5&'
7:.,1(#g'3,#':&/)#1'NO\'g+6'

P'2&11&'%:.3,&'0&/')5%-#2)#(/')*)#&(1'0)(2%'0&'M).G)$CC&12$0G8$)#8':.,-',(':&1#1'/)1&00#1&'
$&'3,&03,&/'g#0./'/&,0&5&(16'

!&/'/.*#%1#3,&/8')*&2'0&'M).G)$CC&12.,-.d8'.(1'&(2.-&'%1%'0&/':-&5#&-/'D'0)(2&-'$)(/'
0"&/:)2&'$&/'G1-&/'*#*)(1/';'$")>.-$',(&':&1#1&'(5+&00&1y/$jd$tV':,#/'0&'W]')*-#0'WklW'0&':-&5#&-'
4.55&8'_.8)+1R$G$)+0&8'3,#')':)-2.,-,',(&'.->#1&'),1.,-'$&'0)'1&--&'&('WO\'5#(,1&/6''

'''''''''''''''!!!!!!!!!!!!!!!!!!!!"-u^-!"'

P,<'v1)1/Kf(#/8'0&/'>,$+&1/'$&'0)'PZ*Z[Z*Z'9,-&(1'$%>0.3,%/'+-i2&'),'$#/2.,-/'$&'!6'
Q.4(/.('A-1:3*!;4,#GK3+*4(#/&J!,'-37+!(#!1)=*.-,#B!),'7%()1')5%-#2)#(8'3,#'$%20)-)#1'
^!"P(+0&1&--&')'%1%'0)'5)e1-&//&'$,'5.($&'+-i2&'D'/&/'()*#-&/'&1'0&/')5%-#2)#(/'+-i2&'D'
0&,-/')*#.(/6'?&0,#'3,#'5)e1-#/&-)'0"&/:)2&'5)e1-#/&-)'0&'5.($&6'Q&'(&'*&,<':)/'5"&($.-5#-'
/.,/',(&'0,(&'2.55,(#/1&^6'

61-/!8'#.-3(!
!!"!
'

?.55&':.,-'0&'1-)(/:.-1')%-#&('/,>/.(#3,&8'0&/')5%-#2)#(/'.(1'9)#1':-&,*&'),'$%>,1'
$",(&'2&-1)#(&'#(&-1#&6'@)#/',(&'9.#/':-.*.3,%/8'#0/'.(1'5#/'&('.&,*-&'$&/'5.=&(/'
1&24(#3,&/'&1'#($,/1-#&0/'+#+)(1&/3,&/6'B#3,%/'),'*#98'#0/'0)(2&(1'0&'M).G)$CC&1@&)(8)Y1
&18',('5.#/'):-A/'0&':-&5#&-'*.0'$&'R)+)-#(&8'#0/'&(*.#&(1'$)(/'0"&/:)2&'*%$01[5&6$)#6'!&'
*.0'$&'74&:)-$'("&/1'3,",('/#5:0&'*.0':)-)>.0#3,&'&1'(.(',('*%-#1)>0&'*.0'.->#1)06'
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Les USA rattrapent leur retard et gagnent la course à 
la Lune.  

!&'M)",+#&0-1q&00&#Y'/"&/1'*#1&'-&($,'2.5:1&'3,&'0&'*.0'$&'P0)('
74&:)-$'("%1)#1'3,",('*.0'>#&('0%+&-':)-'-)::.-1'D'0")*)(2&'/.*#%1#3,&'&1'#0')'
-%20)5%'),'?.(+-A/'$&/'2-%$#1/'/,::0%5&(1)#-&/':.,-'0)'oP7P6'

!&'M).G)$CC&1@&)(8)Y')'%1%'#(1&(/#9#%'&18'0&']O'9%*-#&-'Wkl]8'H.501
R%&00'&/1'0&':-&5#&-')5%-#2)#('D'&99&21,&-',(&'-%*.0,1#.('2.5:0A1&'),1.,-'$&'
0)'1&--&')*&2',('*.0'$&'N'4&,-&/'_1-.#/'1.,-/'&1'$&5#'),1.,-'$&'0)'h&--&`6''
!

X+.-3&!(#!F:'/!j1#//!(-/*!0/#!E0*+#!6&1-*!#/!E+>!OQ[e!!"''
'
P'0)'/,#1&'$,'B-.+-)55&'@&-2,-=8'0&/')5%-#2)#(/'$%*&0.::&(1'0&'M).G)$CC&1
R&C+0+':.,-')23,%-#-',(&'5&#00&,-&'5)e1-#/&'$&'0"&/:)2&';'*.0/'$&'0.(+,&'$,-%&'
&1'/.-1#&/'$&'L6'd4#1&'$)(/'0"&/:)2&'0&'M'F,#('WklN6'
!&'B-%/#$&(1'�&((&$='$%2#$&')0.-/'3,&'0&/')5%-#2)#(/'/&-.(1'0&/':-&5#&-/'D'
:./&-'0&':#&$'/,-'0)'0,(&6''

'

'
63$*&3:/7!*03!1-!10/#!->#,!6.:11:!lV$'

P*&2'0&'M).G)$CC&1
*6.%%.'&1'0)'9,/%&'
[$-8)0&128'#0/'
)11&#+(&(1'2&'>,16'P&+%1
*)C,-).0G'&/1'0&'
:-&5#&-'4.55&'3,#')'
:./%'0&':#&$'/,-'0)'0,(&8'
0&'?a1h8+%%&-1:B;B';''
'
mH/!.#&4&!.-*!.:03!
1)':$$#J!0/!73-/(!.-*!.:03!
1)'0$-/4&+mJ')K1K#0'$%20)-%'
)0.-/6'

'$!94**4:/!6..:11:!l;VV!->#,!1-!b##.!10/-43#5'

!SLNKHN\LMN$OV$QJPXM$IUJ\LJ^$PZV\L^LIJ]^H$F$^J$NJKH\\H$7#cV\\^H>$

'

#!I:$.-3-&4E!D:03-/#!k!I'-11#/7#3!
!)'0,(&')=)(1'%1%'&<:0.-%&8'0&/'
)5%-#2)#(/'24)(+&(1'$".>F&21#9')*&2'0&/'
0$4&--&,1,6$-+$%&,8'3,#'/.(1'
-%2,:%-)>0&/';'):-A/',('/%F.,-'$)(/'
0"&/:)2&8'0)'()*&11&'-&(1-&'/,-'0)'1&--&'
&(':0)()(16''
'
!"#(1%-G1'$",(&'1&00&':-.2%$,-&'&/1'$&'
:.,*.#-'-%:)-&-',('/)1&00#1&'&1'5G5&'
$&'0&'-)5&(&-'/,-'1&--&6''
'
"#!.3:b#&!Z#3$@*!C04!/)-2:0&43-!C0)]!0/#!

$-C0#&&#<"' '

 États-Unis 
• Enterprise (test) 
• Pathfinder (maquette) 
• Columbia (détruite en 2003) 

• Challenger (détruite en 1986) 
• Discovery (en service) 
• Atlantis (en service) 
• Endeavour (en service)'

URSS :  Projet Bourane 
 
• 1.01 Bourane (détruite en 2002) 
• 1.02 Ptichka (inachevée) 
• 2.01 (incomplète) 
• 2.02 (démantelée) 
• 2.03 (démantelée) 
'

 Russie 
• Kliper (abandonné) 
 
 
 

 Europe 
• Hermès (abandonné) 
'

'
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'
$!")-,,4(#/&!(#!,'-11#/7#3!#/!OQS['

!&/'-,//&/'1&(1&-.(1'$&'
/,#*-&')*&2'0)'()*&11&'
9.8)$0&15)#/'0&':-.F&1'
&/1')>)($.((%'):-A/'0&'
:-&5#&-'*.08'1.1)0&5&(1'
),1.5)1#3,&'A*-/*!+C04.-7#B8'
&('Wk\\6''
X+,:11-7#!()=/(#->:03!"'

?.1%')5%-#2)#('0&/'2.b1/'
/")*A-&(1':0,/'#5:.-1)(1/'
3,&':-%*,/Z'&1'$&,<'
)22#$&(1/'&($&,#00&(1'2&/'
5#//#.(/'_?4)00&(+&-'&('
Wk\l'&1'?.0,5>#)'&('
]OOM`6' !!

!"L,-.:&'%1,$#&'0&'2.(2&:1')*&2'^&)C7,':,#/')>)($.((&'$&*)(1'0&'2.b1':-.4#>#1#96 

.NH$\PMLILb[H$UVLIIJNQH$IUJ\LJ^H$F$^J$4PJNQH$UVLI$^J$QM[[VNJV\ZH$"VPMUZHNNH5$

'

!)'c-)(2&'&/1'&(1-%&'$)(/'0"A-&'/:)1#)0&')*&2'0&'0)(2&5&(1'$&'0)'
F8,"&1!+$C$0-I*'0&']l'F,#('WkNl6'?&'1=:&'$&'9,/%&'5&11-)'/,-'.->#1&'
0&':-&5#&-'/)1&00#1&'c-)(U)#/'>):1#/%'*,-&)+\8'0&']l'(.*&5>-&'WklN6''

!&/'&,-.:%&(/'.(1'24.#/#'0".:1#.('$&'0)'F8,"&1*)+$0&6'?"&/1',('
0)(2&,-'$&'/)1&00#1&/'2.(U,':)-'0"P+&(2&'7:)1#)0&'L,-.:%&((&6'!&'
:-&5#&-'1#-')'&,'0#&,'D'q.8).88'&('R,=)(&'9-)(U)#/&8'&('Wk[k6'!)'
+&/1#.('1&24(#3,&')'%1%'2.(9#%&'),'?&(1-&'o)1#.()0'$"v1,$&/'7:)1#)0&/'
_LZPZTZ[6`6'

#!E0*+#!X4-$-/&G6!!!!#&!6*&+34c!"! !!!!!!!!!!!!!!
!!634-/#!W#*&!Te!#/!OQST!"!

!)'9,/%&'P-#)(&'&/1'.:%-)1#.((&00&'$&:,#/'Wk\]6''
L00&')'$%FD'0)(2%')*&2'-%+,0)-#1%':0,/'$",(&'/.#<)(1)#(&'$&'

/)1&00#1&/6'L00&':-%/&(1&'$&,<'+-./')*)(1)+&/':)-'-)::.-1'D'0)'()*&11&'
)5%-#2)#(&'' '

'

! &00&':&-5&1',(&'5#/&'/,-'.->#1&':0,/'%0.#+(%&8'
! &00&'&/1'>&),2.,:':0,/'%2.(.5#3,&6'

!)'9,/%&'*)+$0&1K8':0,/':,#//)(1&'&(2.-&8'*#&(1'$&':-&($-&'0)'
-&0A*&6'L00&')'-%2&55&(1'5#/',('/)1&00#1&'&('.->#1&'D'M6NOO'g5'$&'
$#/1)(2&6'
#!!634-/#!;'

!&/'/)1&00#1&/')-1#9#2#&0/'/&'/.(1'5.(1-%/'-):#$&5&(1'1-A/',1#0&/'$)(/'
$&/'$.5)#(&/'1&0/'3,&'
! 0&/'1%0%2.55,(#2)1#.(/8'
! 0)'1%0%*#/#.(8'
! 0&/'.>/&-*)1#.(/'5%1%.-.0.+#3,&/'&1'+%.0.+#3,&/8'
! 0)'()*#+)1#.('&1'0)'0.2)0#/)1#.(8'
! 0"&<:0.-)1#.('$&'0"&/:)2&'
! 0&/')::0#2)1#.(/'5#0#1)#-&/8'

Une réglementation se met en place. 
C&*)(1'0&'(.5>-&'#5:.-1)(1'$&'/)1&00#1&/'5#/'&('.->#1&'),1.,-'$&'0)'1&--&8'
#0'&/1'$&*&(,'(%2&//)#-&'$&'-%+0&5&(1&-'0",1#0#/)1#.('$&'0"&/:)2&6'?&11&'
5#//#.(')'%1%'2.(9#%&'&('WkN\'),'?.5#1%'$&'0"L/:)2&'$&/'o)1#.(/'f(#&/'&1'
/&/'+-)($/':-#(2#:&/'/.(1'0&/'/,#*)(1/';'

! 0"&/:)2&')::)-1#&(1'D'1.,/'0&/':)=/8'
! 0"&<:0.-)1#.('$&'0"&/:)2&'$.#1'G1-&'9)#1&':.,-'0"#(1%-G1'$&'1.,/8'
! :)/'$",1#0#/)1#.('$")-5&/'(,20%)#-&/'$)(/'0"&/:)2&8'
! 0&/')/1-.(),1&/'/.(1'2.(/#$%-%/'2.55&'$&/'&(*.=%/'$&'

0"4,5)(#1%8'
! $&/'-%/&-*&/'$&*-)#&(1'G1-&'9)#1&/'/,-'0",1#0#/)1#.('$&/'#5)+&/'

.>1&(,&/'0.-/'$&'/,-*.0/666'
"#!$#**-7#!(#!.-4c!.:3&+!.-3!1#*!*:/(#*!K4:/##3!OT!#&!OO!"  
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-J]L\HP$OJNI$^SHIUJQH$g$/H$#J^LMV\$8$Y$^S*##$HN$UJIIJN\$UJP$1*+5$$
!.-/3,&'0".('/.,4)#1&')00&-':0,/'0.#('3,&'0)'!,(&'.('/)#1'3,"#0'9),$-)'$&/'*.0/'$&'1-A/'0.(+,&'$,-%&'_:0,/#&,-/')((%&/':.,-',(')00&-'
-&1.,-'/,-'@)-/'a`6'!&/'/2#&(1#9#3,&/'.(1'>&/.#('$"#(9.-5)1#.(/6'E0/'*.(1',1#0#/&-'$&/'/1)1#.(/'4)>#1%&/':.,-'-%)0#/&-'$&/'&<:%-#&(2&/'$&'
0.(+,&'$,-%&'$)(/'0"&/:)2&6' 

!)':-&5#A-&'/1)1#.('&/1'-,//&'&00&'/&'
(.55&'[$%+.8-I:6'7)'5)//&'$&'W\'1.((&/'
)'%1%'5#/&'&('.->#1&':)-',('0)(2&,-'
M).-.06'

8-14:0&!O!-334$+!-0!>-4**#-0!8:%:0M!OO"!
C,'Wk')*-#0'),'Wl'.21.>-&'Wk[O'&00&'
&99&21,&']'k]k'-%*.0,1#.(/'&('W[N'F.,-/6'
L00&'(&'/&-)'4)>#1%&'3,&']M'F.,-/':)-'0&/'M'
4.55&/'$"%3,#:)+&'$,'7.=.,Y'WW6' ' '
C&'Wk[M'D'Wk[['0&/'/1)1#.(/'-,//&/'/&'/,22A$&(1'_'L.,C.,IKK<':,#/'[$%+.8-I?8'M8'm'&1'N`6'!)'+,&--&'9-.#$&'("&/1':)/'&(2.-&'1&-5#(%&'
&1'0&/'.>F&21#9/'/.(1'&(2.-&'5#0#1)#-&/'A:2*#3>-&4:/*!(0!&#334&:43#!m#//#$4m!#&!(#*&30,&4:/!(#!*-&#114&#*!-0!,-/:/!rrrB5!

f(&'/&2.($&'
+%(%-)1#.('$&'/1)1#.('
7)0#.,1'&/1'&(/,#1&'
2.(U,&'$)(/'0&'>,1'
$")22,&#00#-'>#&(':0,/'
0.(+1&5:/'0&/'
2./5.(),1&/6'
[$%+.8-1;'_Wk[['D'
Wk\]`'&/1'.22,:%'
:&($)(1'lW['F.,-/'&1'
[$%+.8-1<'_Wk\]'D'
WkkW`':&($)(1'W'O[N'
F.,-/6''

8-14:0&![!"!
'

'
?&/'/1)1#.(/'2.5:.-1&(1',('/&2.($':.#(1'$")5)--)+&':.,*)(1')22,&#00#-',('2)-+.'-)*#1)#00&,-'M).G)&,,1:.,-'0"%3,#:)+&6'

!&/')5%-#2)#(/'(&'-&/1&(1':)/'#()21#9/'&1'
0)(2&(1'0&,-':-&5#A-&'/1)1#.('[dY%$D10&'
Wm'5)#'Wk[M6'P:-A/'3,&03,&/'$%>.#-&/'
_(.('$%:0.#&5&(1'$",(':)((&),'/.0)#-&'
&1'#(/,99#/)(2&'$&'20#5)1#/)1#.(`8'
M'5#//#.(/'/&-.(1'&99&21,%&/'/,-'2&11&'
/1)1#.('_]\8'Nk'&1'\m'F.,-/`')*)(1'/.('
)>)($.(':)-'5)(3,&'$&'2-%$#1/'):-A/'
/&,0&5&(1'k'5.#/'$",1#0#/)1#.('&('Wk[M6''

8^%1-2!#&!*:/!.-//#-0!/:/!(+.1:%+!"!
!&/'f7P':&-$-.(1'0&'2.(1-J0&'$&'7g=0)>'
&('Wk[k'D'0)'/,#1&'$",(&'%-,:1#.('/.0)#-&6'
!)'/1)1#.('/&'$%/#(1%+-)'),K$&//,/'$&'
0".2%)('E($#&('0&'WW'F,#00&1'Wk[k'&('
-&(1-)(1'$)(/'0")15./:4A-&6'

' '

'

P*&2'0&/'[$%+.8-1;'AOQPP!f!OQSeBJ':,#/'[$%+.8-1<'AOQSe!f!OQQOBJ'
$)(/'0&3,&0'0&'9-)(U)#/'H&$01%.861L5)"-+&0':)//&-)'
3,&03,&/'F.,-/8'0)'2..:%-)1#.('#(1&-()1#.()0&'-&:-&($'$&/'
2.,0&,-/6''
#!8-14:0&![!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!8-14:0&!P"!
'
!&/'5.$,0&/'$&'0#)#/.('/.(1'1.,F.,-/'$&/1[.Y.8W'%!;'

' '
!&/'-,//&/'2.(/1-,#/&(1'&(/,#1&'D'0)'/1)1#.('@Ex6' '
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!)'/1)1#.('@+)1A(0!30**#!���!*47/4E4-/&!.-4c!#&!$:/(#B'%1)#1',(&'
/1)1#.('/:)1#)0&'-,//&6'@#/&'&('.->#1&'0&'Wk'9%*-#&-'Wk\l'&00&'
9,1'$%1-,#1&'&(']OOW6'7.(')//&5>0)+&'&('.->#1&')'$,-%'
WO')(/'_F,/3,"&('Wkkl`6'@#-'%1%'2.(/1#1,%&'$&'$#99%-&(1/'
5.$,0&/'_#(/:#-%'$&/'/1)1#.(/'7)0#.,1`6'f(&'2..:%-)1#.('
f7P'yx,//#&')':&-5#/'$&'2.5>#(&-'/&/':.//#>#0#1%/')*&2'
2&00&/'$&/'()*&11&/'/:)1#)0&/'$&/'v1)1/Kf(#/6''
'
!)'/1)1#.('%1)#1',('+-)($'0)>.-)1.#-&'/2#&(1#9#3,&'$)(/'
0"&/:)2&6'C",(&'5)//&'/,:%-#&,-&'D'WOO'1.((&/8'@#-'%1)#1'
),//#'+-)($&'3,&'/#<'),1.>,/6'L<2&:1%':&($)(1'$&,<'
:%-#.$&/'2.,-1&/8'0)'/1)1#.('@#-')'%1%'4)>#1%&'/)(/'
#(1&--,:1#.('F,/3,"&(').b1'Wkkk6''
?"%1)#1',('%1-.#1'0)>=-#(14&8'&(*)4#'$&'1,=),<8'$&'2i>0&/'&1'
$"#(/1-,5&(1/'/2#&(1#9#3,&/8':.,*)(1')22,&#00#-'
(.-5)0&5&(1'1-.#/'4.55&/'$"%3,#:)+&'_5)<#'l`6''

9VL!#/!OQQS"!
'
!)'/1)1#.('/,>#-)'$&,<')22#$&(1/'+-)*&/'&('Wkk['_,('
#(2&($#&'&1',(&'2.00#/#.(')*&2',('2)-+.'B-.+-&//`6'
P>)($.((%&'&('Wkkk'&00&'1.5>&-)'$)(/'0&':)2#9#3,&'&('
]OOW6''
'

6&1-/&4*!-,,3:,'+!]!1-!*&-&4:/!9VL!%! '

'

'
!)'2.00)>.-)1#.('$&'0)'x,//#&')*&2'0&/'L1)1/'f(#/'&1'$&'
(.5>-&,/&/'),1-&/':,#//)(2&/')'5.(1-%'0"#(1%-G1'$",(&'
)//.2#)1#.(''#(1&-()1#.()0&'),1.,-'$&':-.F&1/'0.,-$/'&1'2.b1&,<6'

!)'/,22&//#.('$&'@#-'/&-)',(':-.+-)55&'#(1&-()1#.()0';'0)'/1)1#.(''[[6'!.-/3,&'0")22.-$'9#()0'&/1'/#+(%'&('Wkk\8'2&'/.(1'Wl'()1#.(/'
3,#':)-1#2#:&(1'),':-.F&1';'0&/'v1)1/Kf(#/8'0)'x,//#&8'0&'?)()$)8'0&'Q):.(8'WW'v1)1/'$&'0"f(#.('L,-.:%&((&'&1'0&'T-%/#06''

 

!"E77'AV/&#3/-&4:/-1!8.-,#!8&-&4:/B'/&'$%:0)2&'
&('.->#1&'),1.,-'$&'0)'h&--&'D',(&'
)01#1,$&'$"&(*#-.('MmO'g#0.5A1-&/8'D'
,(&'*#1&//&'$&']['[OO'g5y4'
_[8['g5y/`6'
'

8,'+$-!()-**#$21-7#!(#!1))V88!#/!9-3*!
eTTS<!3#.+3#3!Y-3%-!#/!'-0&!]!7-0,'#!"!

'
L00&'&99&21,&'0&'1.,-'$&'(.1-&':0)(A1&'
WN'9.#/':)-'F.,-'&1'0".>/&-*)1#.('
*#/,&00&'$&'/.(':)//)+&'&/1'9)2#0#1%':)-'
$#99%-&(1/'/#1&/'#(1&-(&1'#($#3,)(1'0&/'
4.-)#-&/'$".>/&-*)1#.('1-A/':-%2#/'/.('
:)//)+&'/:&21)2,0)#-&'(&'$,-&'3,&'
3,&03,&/'5#(,1&/6'

'
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'

!
"#!$:(01#!Y-3%-!#/!OQQS!$!

L&':-&5#&-'%0%5&(1'$&'0)'71)1#.('7:)1#)0&'
E(1&-()1#.()0&8'0&'5.$,0&']$)Y$8'&/1'5#/'&('
.->#1&':)-',(&'9,/%&'M).-.010&']O'(.*&5>-&'
Wkk\6'C#<')(/':0,/'1)-$8'&('5)-/']OO\8'!"E77'
)',(&'5)//&'$&'?<<1-.00&,6'''
")V88!#/!eTTS5!"#!.#&4&!$:(01#!Y-3%-!A,#/&3#k2-*B!!
3#,://-4**-21#!-!*:/!.-//#-0!*:1-43#!&3@*!+&3:4&!"' '

!.-/3,"&00&'/&-)'1&-5#(%&8'0)'71)1#.('/:)1#)0&'#(1&-()1#.()0&'5&/,-&-)'WO\'5A1-&/'$&'0.(+,&,-'/,-'[m'5A1-&/'$&'0)-+&8':.,-',(&'5)//&'
$&'>:K1-.00&,6'P*&2',('*.0,5&'4)>#1)>0&'$&':0,/'$&'W']OO'5M8'&00&':.,--)')22,&#00#-'[')/1-.(),1&/'&(':&-5)(&(2&6'7.('%(&-+#&'/&-)'
9.,-(#&':)-'0&/':0,/'+-)($/':)((&),<'/.0)#-&/'3,#')#&(1'F)5)#/'%1%'2.(/1-,#1/8'$",(&':,#//)(2&'5)<#5)0&'$&'WWO'gd6'
La rencontre Soyouz 19 Apollo 18 

'
!;0#!()-3&4*&#!(#!1-!3#/,:/&3#!6.:11:G8:%:0M!(0!OP!b0411#&!OQPi$''
'
*6.%%.I[.Y.8W'_/.,*&(1')>-%+%'&('*[QM':.,-'P:.00.K
7.=.,Y'h&/1'B-.F&21`')'%1%'&('Wk[N'0)':-&5#A-&'5#//#.('/:)1#)0&'
2.(F.#(1&'&(1-&'0"f(#.('/.*#%1#3,&'&1'0&/'v1)1/Kf(#/'):-A/'
0")99-.(1&5&(1'$&'0)'+,&--&'9-.#$&'&1'0)'2.,-/&'D'0)'!,(&6''
'

"#*!(#0c!+C04.-7#*!3+0/4*"! '

!

?&11&'5#//#.('*6.%%.I[.Y.8W'-&/1&-)',(&'+-)($&'-%,//#1&'3,#':&-5#1'),<'$&,<'2)5:/'$&'
1-.,*&-'$&/'/,F&1/'$n&(1&(1&6''
'
#!8:%:0M!OQ!.':&:73-.'4+!(#.04*!6.:11:!l;VVV5!
'
?&'6)&C+&)1)&0#&WI4.8,1.)D+-$%1$C")+($0.I,.4+"-+A8&'$,':<1h8+%%&-1:B<K'/&'-%:A1&-)'&('
Wkkl')*&2'0)'*#/#1&'$&'0)'()*&11&'/:)1#)0&')5%-#2)#(&'D'0)'/1)1#.('/:)1#)0&'@#-6''
'
?&11&'2.00)>.-)1#.('2.(/1#1,&-)'0&/'9.($)1#.(/'$&/':-.F&1/'3,#'/,#*-.(1'_'[[`6!

!SHiU^MPJ\LMN$OV$IjI\b[H$IM^JLPH$
B.,-',(':-&5#&-'/,-*.08',(&':-&5#A-&'&<:0.-)1#.(8'.,':.,-')00&-'*#/#1&-'$&/'2.-:/'.,'$&/':0)(A1&/'

0.#(1)#(/'/)(/'>#00&1'$&'-&1.,-'#0'9),1'%*#$&55&(1',1#0#/&-'$&/'/.($&/'/:)1#)0&/6'?&/''*)#//&),<''$"&<:0.-)1#.('
#(4)>#1%/'/.(1'24)-+%/'$"&99&21,&-'$#*&-/&/'5#//#.(/';'5&/,-&/8'':4.1./8':-%0A*&5&(1/'&1')()0=/&/6'?&/'&(+#(/'
/:)1#),<'2.(()#//&(1',('1),<'$"%24&2'1-A/'%0&*%'5)#/'2&-1)#(&/'5#//#.(/')::.-1&(1'$&/'#5)+&/'.,'$&/'
-%/,01)1/'/:&21)2,0)#-&/'9)#/)(1'),1)(1'-G*&-'0&'+-)($':,>0#2'3,&'0&/'/2#&(1#9#3,&/6'!&'(.5>-&'$&'/.($&/'
&(*.=%&/'$)(/'0"&/:)2&'$&:,#/'NO')(/'&/1'1-A/'%0&*%'&1'(.,/'(&'-&:-&($-.(/'#2#'3,&'3,&03,&/'5#//#.(/'2)-'#0'
("&/1':)/':.//#>0&'$&'/"#(1%-&//&-')'1.,1&/'2&/'5#//#.(/6'
La première sonde : Luna 3 

L('WkNk'/80$1E'9,1'0&':-&5#&-'&//)#'2.(20,)(1'$&'0)(2&5&(1'$&'/.($&'/:)1#)0&6'?&1'&(+#('/.*#%1#3,&'
-%,//#1',(&'.->#1&'),1.,-'$&'0)'!,(&'&1':)-*#(1'D'&(*.=&-'$&/':4.1./'$&'/)'9)2&'2)24%&6 

'
$!"0/-!\ 
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Les sondes Pioneer 10 et 11 
!)'/.($&'M+.0&&)1:a'9,1'0)(2%&'&('Wk[]'$)(/'0&'>,1'$&'/,-*.0&-'Q,:#1&-'_/,22A/'&('Wk[M`6'?"&/1'),//#'0)':-&5#A-&'/.($&'3,#'/"&/1'

)*&(1,-%&'),K$&0D'$&'0)'2&#(1,-&'$")/1%-.�$&/6'7)'5#//#.('1&-5#(%&'&00&'/"%0.#+(&'$%9#(#1#*&5&(1'$,'7.0&#0'D':0,/'$&'mm'OOO'g5y4'&('
$#-&21#.('$&'0"%1.#0&'P0$%>)-)(6'f(')(':0,/'1)-$'_Wk[M`'/)'/�,-'M+.0&&)1::'&/18'&00&'),//#8'0)(2%&'*&-/'Q,:#1&-'3,"&00&'/,-*.0&'&('Wk[m6''

!
8,'+$-!#&!*%$2:1#!(#!K4:/##3!OT!#&!OO!$!

L00&'&/1'&(/,#1&'$#-#+%&'
*&-/'7)1,-(&'3,"&00&'
)11&#(1'&('Wk[k6'B#.(&&-'
WW'/&'$#-#+&'&(/,#1&'*&-/'
0)'2.(/1&00)1#.('$&'0"P#+0&'
3,"&00&')11&#($-)Z'$)(/'
m'5#00#.(/'$")((%&/'a'
'
!&/'$&,<':&1#1&/'_]N\'g+`'
/.($&/'B#.(&&-'WO'&1'WW'
/.(1')21,&00&5&(1'
:-%/,5%&':&-$,&/6'!&,-'
$&-(#&-'2.(1)21'-&5.(1&'
D'/&:1&5>-&'WkkN':.,-'
B#.(&&-'WW'&1'D'F)(*#&-'
]OOM':.,-'B#.(&&-'WO6''

!
K4:/##3!OT!A-**#$21-7#B!$'

!&'/,#*#'-&/1&':.//#>0&'&1'9.,-(#1'$&/'$.((%&/',1#0&/'D'0)'2.55,(),1%'/2#&(1#9#3,&6''!&,-'$%2%0%-)1#.(8'1-A/'9)#>0&'_$&'\�WOKWO'5y/]`'8'
5)#/'#(&<:0#2)>0&':)-'0&/'2.(()#//)(2&/'$&'0)':4=/#3,&')21,&00&8')'%1%'(.55%'0"$0.C$%+&1M+.0&&)6 
Les sondes Voyager 1 et 2 
B0,/'#5:./)(1&/'_\OO'g+`'&1':0,/':&-9.-5)(1&/8''2.Y$G&)1:1z1?''/.(1'0)(2%&/'&('Wk[['&1'D'WN'F.,-/'$"#(1&-*)00&'A;:%-7#3!e!#*&!.-3&4#!1-!
.3#$4@3#!1#!eT!-:n&!OQPPJ!!Oi!b:03*!->-/&!*-!*|03!b0$#11#!.-3&4#!1#!i!*#.&#$23#B'&('$#-&21#.('$&'H86+-&)1A-&&#4/&#!#/!OQPQB'&1'$&'[$-8)0&1A-&&#4/&#!OQST!.:03!;:%-7#3!O!
#&!OQSO!.:03!;:%-7#3!eB5'!)'5#//#.(')'%1%'2.(U,&':.,-':-.9#1&-'$",(')0#+(&5&(1')/1-)0'&<2&:1#.((&0'/,-*&()(1',(&'9.#/'1.,/'0&/'W[N')(/'a'

;:%-7#3!O!A(#**4/B!$'

?.55&'0&/'$&,<'/.($&/'B#.(&&-'3,#'
:.-1)#&(1',(&':0)3,&8'0&/'/.($&/'V.=)+&-'
2.(1#&((&(1',('5&//)+&'$&/1#(%'D'$"%*&(1,&0/'
&<1-)K1&--&/1-&/6'?"&/1',('*#$%.$#/3,&'A-,,:$.-7/+!
(#!*:/!$:(#!()#$.1:4B'-&(9&-5)(1',(&'&(2=20.:%$#&'
),$#.*#/,&00&'$&'0)'h&--&6'
'
2.Y$G&)1:')':-#/'&(/,#1&'0)'$#-&21#.('$&'Q+-$01
A8-&#114&#!(#!8-&03/#B!:,#/')'3,#11%'0&':0)('$&'
0"%20#:1#3,&':.,-'/"&(9.(2&-'#($%9#(#5&(1'$)(/'
0"&/:)2&6'?"&/1'0&'6)&C+&)1.Dh&-1#&1
)"$%+,$-+.0158C$+0&1X1$4.+)1A8+--"1%&1
,Y,-7C&1,.%$+)&6''

'
X4*C0#!()4/E:3$-&4:/!r!$'

j3-/(#!&-,'#!3:07#!(#!F0.4&#3!$!;:%-7#3!O'

C&'/.('2.1%8'2.Y$G&)1?8')'%1%'
-&:-.+-)55%&'D'$#/1)(2&':.,-'-&F.#($-&'
g)$08,'A#/!OQS[B':,#/'P&6-80&1A#/!OQSQB5''

L(/,#1&'V.=)+&-']':-#18'D'/.('1.,-8'
,(&'$#-&21#.('0)'9)#/)(1'/.-1#-'$,'/=/1A5&'
/.0)#-&6'

!)'5#//#.('$&'2&/'$&,<'/.($&/'&/1'
$.(2',('%(.-5&'/,22A/'/2#&(1#9#3,&6'f(&'
1-A/'+-)($&'3,)(1#1%'$&'5&/,-&/'&1'$&'
:4.1./'.(1'%1%'-%)0#/%&/'/,-'2&/':0)(A1&/'&1''
>&),2.,:'ARSB'$&'0&,-/'1-A/'(.5>-&,<'
/)1&00#1&/6'

@)#/'0")*&(1,-&'("&/1':)/'1&-5#(%&'a' '
$!8-&03/#!.':&:73-.'4+#!.-3!;:%-7#3!e'

!&/'/.($&/'V.=)+&-'W'&1']':-.$,#/&(1'0&,-'%0&21-#2#1%'D':)-1#-'$&'0)'24)0&,-'%5#/&':)-',(&'
/.,-2&'$&':0,1.(#,5']M\6'!)'$%2-.#//)(2&'-)$#.)21#*&'.22)/#.((&',(&'>)#//&'
:-.+-&//#*&'$&'0"%(&-+#&'$#/:.(#>0&'5)#/'0&/'/.($&/'/.(1'1.,F.,-/')21#*&/'&1'0)'oP7P'
&/:A-&'5)#(1&(#-'0&/'2.(1)21/'&1'-&2&*.#-'$&/'#(9.-5)1#.(/'/2#&(1#9#3,&/'F,/3,"&(']O]O6''
S('/)#1'$.(2'3,&8'$&:,#/'0&'Wl'$%2&5>-&']OOm8'V.=)+&-'W'&/1'0)'6)&C+7)&1()"$-+.01
58C$+0&1X1A8+--&)1%&1,Y,-7C&1,.%$+)&'&('9-)(24#//)(1'/)'9-.(1#A-&';'0"5"%+.,657)&6'
?&11&'9-.(1#A-&8'0&'(5.(1-&)C+0$%8'/&'1-.,*&'D'&(*#-.('Wm8W'5#00#)-$/'$&'g#0.5A1-&/'$,'
7.0&#08'/.#1'km',(#1%/')/1-.(.5#3,&/'AO!H6!z!(4*&!W#33#!8:1#41!z!OiT!9!(#!^$B5!!?&'9,1'&(/,#1&'),'
1.,-'$&'V.=)+&-']'D'9-)(24#-'0&'24.2'1&-5#()0'&(']OO[6'''
!&'WN').b1']OOl8'V.=)+&-'W')'$%:)//%'0)'>)--#A-&'/=5>.0#3,&'$&/'WOO'fP'$&'$#/1)(2&'
:)-'-)::.-1'),'7.0&#08'/.#1'WN'5#00#)-$/'$&'g56'
#!!K:*4&4:/!(#*!R!*:/(#*!*:3&-/&!(0!*%*&@$#!*:1-43#'
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La surveillance du Soleil : SoHO. 
[.^O (Solar and Heliospheric Observatory), &/1',('/)1&00#1&'$&'0"L7P8'2.(/1-,#1':)-'@)1-)'&1'0)(2%':)-'0)'oP7P'&1'$.(1'0&/'
#(/1-,5&(1/8'),'(.5>-&'$&'W]8'.(1'%1%'2.(U,/'&1'-%)0#/%/':)-'$&/'/2#&(1#9#3,&/'L,-.:%&(/'&1'P5%-#2)#(/6''

'

!)(2%'&('WkkN8'#0'&/1':./#1#.((%'),<'
)0&(1.,-/'$,':.#(1'$&'!)+-)(+&'!W'A#/(3:4&!:�!1#*!
-&&3-,&4:/*!&#33#*&3#!#&!*:1-43#!*)+C041423#/&B8'0&'/)1&00#1&'&/1'
/#1,%'D'W8N'5#00#.('$&'g#0.5A1-&/'$&'0)'h&--&8'
$)(/'0)'$#-&21#.('$,'7.0&#06'7)'5#//#.('
$%>,1&'&('Wkkl6'B0,/#&,-/'9.#/':-.0.(+%&'&00&'
$&*-)#1'/&'1&-5#(&-'9#(']OOk6 7.{.'&/1'
$&/1#(%'D'%1,$#&-'0&'7.0&#0'/.,/':0,/#&,-/'
)/:&21/';'0"4%0#./#/5.0.+#&8'0&'-)=.((&5&(1'
%0&21-.5)+(%1#3,&8'0&':0)/5)'&1'0&'*&(1'
/.0)#-&6'@)#/'2"&/1'),//#',('9)>,0&,<'
$%1&21&,-'$&'2.5A1&/':,#/3,&':0,/'$&'WNOO'
.(1'%1%'$%2.,*&-1&/'+-i2&'D'0,#6'
'

8:ZU!->-/&!*:/!(+.-3&!"'
#!H/#!4$-7#!(0!8:1#41! '

L'exploit de la mission Cassini-Huygens vers Saturne et Titan 
!)'5#//#.('L$,,+0+I^8YG&0,'&/1',(&'5#//#.('2.(F.#(1&'$&'0)'oP7P8'$&'0"P+&(2&'/:)1#)0&'&,-.:%&((&'$.(1'0&'>,1':-#(2#:)0'&/1'
$"&<:0.-&-'7)1,-(&'&1'/&/'/)1&00#1&/8'&(':)-1#2,0#&-'Q+-$06'!)'/.($&'?)//#(#K{,=+&(/'&/1'2.5:./%&'$",('.)D+-&8)';'L$,,+0+8'%3,#:%'),'
1.1)0'$&'W]'#(/1-,5&(1/8'&1'$",('$--&))+,,&8)';'^8YG&0,8'%3,#:%'$&'l'#(/1-,5&(1/6'

'

!&'0)(2&5&(1'&/1'&99&21,%'0&'
WN'.21.>-&'Wkk['&18'):-A/'['
)(/'$&'*.=)+&8'?)//#(#'/&':0)2&'
&('.->#1&'),1.,-'$&'7)1,-(&6''
P:-A/')*.#-'1-)*&-/%'0&/'
)((&),<'$&'2&11&':0)(A1&'
+%)(1&'0&'5.$,0&'{,=+&(/'/&'
$%1)24&':,#/'-%,//#'0"&<:0.#1'$&'
/&':./&-'/)(/'$.55)+&/'/,-'
h#1)('0&'Wm'F)(*#&-']OON6'

'
Explorer Mars avec des véhicules autonomes pour préparer la venue de l'homme. 
P21,&00&5&(1'_]OOk`'@)-/'&/1'/,-*.0%':)-'M'/.($&/'_@$),1O#Y,,&Y8'@$),1T\6)&,,'&1'@$),1)&(.00$+,,$0(&1O)D+-&)`6'P,'/.0'
$&,<').4&),'_[6+)+-'&1'O66.)-80+-Y`'&1',('%$0#&)'_M5.&0+\`'9.,-(#//&(1'$&/')()0=/&/'$%1)#00%&/'$,'/.06'

'
I-3&#!(#*!3:2:&*!-%-/&!3+0**4!1#03!-&&#334**-7#!*03!9-3*5!!\!*:/&!#/,:3#!-,&4E*!#/!eTTQGTeGeT!

!"&<:0.-)1#.('$&'0)':0)(A1&'@)-/')'1&(,8'&1'1#&(1'&(2.-&8',(&':0)2&'#5:.-1)(1&'$)(/'0&/':-.+-)55&/'$"&<:0.-)1#.('/:)1#)0&6''B-A/'$&'
3,)-)(1&'/.($&/8'.->#1&,-/'&1')11&--#//&,-/8'.(1'%1%'&(*.=%&/'*&-/'@)-/8'9)#/)(1'$"&00&'0)':0)(A1&'0)'5#&,<'2.((,&'):-A/'0)'h&--&6''
C)(/'0&'2)/'$&'@)-/8'0&'6)&C+&)1,8)4.%'&1'0)'6)&C+7)&1C+,&1&01.)D+-&'9,-&(1'-%)0#/%&/':)-'0&/'/.($&/'@$)+0&)1>'&1'@$)+0&)1B'$)(/'
0)'$&,<#A5&'5.#1#%'$&/')((%&/'WklO6'
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'
@$),1E'/&-)'0&'6)&C+&)1$--&))+,,&8)1X1,&16.,&)1X1%$1,8)F$(&1#&1%$1
6%$07-&1).8G&'),'$%>,1'$&/')((%&/'Wk[O'5)04&,-&,/&5&(1'#0'2&//&'
$"%5&11-&'),'>.,1'$&'3,&03,&/'/&2.($&/6''''''''9-3*!\%!!9-3*!U(4**#%!"'

'
L(']OOW8'0)'oP7P'&(*.#&'0".->#1&,-']OOW'@$),1O#Y,,&Y'$.(1'0&'
/:&21-.5A1-&'+)55)'$%2.,*-&'$&'+-)($&/'3,)(1#1%/'$"&),'+&0%&'D'
3,&03,&/'5A1-&/'/.,/'0)'/,-9)2&'&1'$-&//&'0)':-&5#A-&'2)-1&'$&/'
%0%5&(1/'24#5#3,&/'2.5:./)(1'0&'/.0'5)-1#&(6'P,F.,-$"4,#8'0)'/.($&'
&/1'1.,F.,-/'&(')21#*#1%'&('/&-*)(1'$&'-&0)#/':.,-'0&/'2.55,(#2)1#.(/'
)*&2'0&/'&(+#(/'),'/.06' '
!.-/'$&'0)'9&(G1-&'$&'1#-'/,#*)(1&8'0")+&(2&'/:)1#)0&')5%-#2)#(&'0)(2&'0)'5#//#.('@$),1T\6%.)$-+.01U.4&)'3,#'&/1'2.5:./%&'$&'$&,<'
-.*&-/':)-9)#1&5&(1'#$&(1#3,&/6'[6+)+-'_@LxKP`'&/1'0)(2%'0&'WO'F,#(']OOM'&1'/&':./&'D'0)'/,-9)2&'$&'@)-/'0&'M'F)(*#&-']OOm'$)(/'0&'
2-)1A-&'R,/&*'3,#':.,--)#1'G1-&'0&'0#1'$",(')(2#&('0)26''

'
"-!.3:$#/-(#!()U..:3&0/4&%!*03!9-3*!$!

")#c.1:3-&4:/!(0!2:3(!(0!,3-&@3#!;4,&:34-!"!
!&'/&2.($'x.*&-8'O66.)-80+-Y'_@LxKT`'&/1'
0)(2%'0&'\'F,#00&1']OOM'&1')11&--#1'0&']m'F)(*#&-']OOm'
$)(/'@&-#$#)(#'B0)(,5'.H'$&/'4%5)1#1&/8'
:.,*)(1')*.#-'%1%'2-%%&'&(':-%/&(2&'$"&),'0#3,#$&8'
.(1'%1%'$%2.,*&-1&/':)-'@)-/'R0.>)0'7,-*&=.-6''

'
!&/'5#//#.(/'$&/'$&,<'-.>.1/'/.(1'0&/'5G5&/';'%1,$#&-'0&/'-.24&/'D'0)'-&24&-24&'$&':-&,*&/'2.(2&-()(1'0)':-%/&(2&':-.0.(+%&'$"&),'
0#3,#$&6'!&/':-&5#&-/'%0%5&(1/':-.>)(1/'/.(1'-)::.-1%/':)-'S::.-1,(#1=6''

'

!&'W]').b1']OON8'0)'oP7P':.,-/,#1'
/.(':-.+-)55&'$"&<:0.-)1#.(')*&2'0&'
0)(2&5&(1'$&'@$),1U&(.00$+,,$0(&1
O)D+-&)Z'L(']OOl'2&11&'/.($&'1-)(/5&1'
$&/'#5)+&/'/:&21)2,0)#-&/'$&'/)'/,-9)2&'
&('1-A/'4),1&'$%9#(#1#.(6'
L(9#(8'0&'m').b1']OO['&/1'0)(2%'
0")11&--#//&,-'M5.&0+\13,#'/&':./&'D'
:-.<#5#1%'$&'0)'2)0.11&':.0)#-&'o.-$8'0D''
.H'$"#5:.-1)(1/'/1.2g/'$&'+0)2&'.(1'%1%'
$%1&21%/'F,/1&'),K$&//.,/'$&'0)'/,-9)2&6''
#9-3*!L#,://-4**-/,#!U324&#3!!!K':#/4c"! '

I'1-)*&-/'2&/'5#//#.(/'),1.5)1#3,&/8'/&':-%:)-&(1'$"%*&(1,&00&/'5#//#.(/'4)>#1%&/'*&-/'@)-/6'!)'oP7P':-%*.#1'0)'-&:-#/&'$&'
5#//#.(/'0,()#-&/'4)>#1%&/'D'0"4.-#Y.(']O]O')9#('$&':-%:)-&-'$&'9,1,-&/'5#//#.(/'4,5)#(&/'*&-/'@)-/6'!"L7P':-%*.#1'%+)0&5&(1'0)'
:.//#>#0#1%'$&'5#//#.(/'4)>#1%&/'*&-/'@)-/'/)(/'9#<&-'$&'$)1&':-%2#/&6'
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!J$QcLNH$ISLNKL\H$OJNI$^SHIUJQH$HN$8:E;$H\$j$cJ]L\H$HN$G;;=5$
P,'2.,-/'$&/')((%&/'Wk[O'0)'?4#(&'/&'0)(2&'$)(/'0)'2.(3,G1&'$&'

0"&/:)2&6'R-i2&')'0)'9,/%&'^!.(+,&'@)-24&^'&00&'5&1'&('.->#1&'0&'
:-&5#&-'/)1&00#1&'24#(.#/8'8']l')*-#0'Wk[O8'0)'?4#(&'$&*#&(1'0)'
(+0A8+7C&168+,,$0(&1,6$-+$%&6'T&),2.,:'$"%24&2/'_),1)(1'$&'/&2-&1/'
$nv1)1`'%5)#00&(1'2&/'$%>,1/8'5)#/'0)'?4#(&'*&,1'-)11-):&-'/.('-&1)-$8'
&00&'%1,$#&'5G5&'/)':-.:-&'()*&11&6''

!X:/7!N-/7!Z:/7!"!
!

B&($)(1'2&'1&5:/'P5%-#2)#(/'L,-.:%&(/'&1'7.*#%1#3,&/'/&'
0)(2&(1'$)(/'0n#($,/1-#&'$,'0)(2&5&(1'2.55&-2#)0'$&'/)1&00#1&/61

!&/'?4#(.#/'/&'-&:0)2&(1'/,-'2&'5)-24%'&1'$%2-.24&(1')#(/#',(&'$&5#K$.,Y)#(&'$&'2.(1-)1/6'
L('F)(*#&-'WkkN',(')22#$&(1'AE0*+#!,'4/:4*#!.:3&#0*#!(t0/!*-&#114&#!,:$$#3,4-1!*t+,3-*#!.#0!-.3@*!*:/!(+,:11-7#J!&0-/&!*4c!.#3*://#*!
#&!#/!21#**-/&!OeP!-0&3#*B'-&1-)(/5#/'&('$#-&21'D'0)'1%0%'()1#.()0&'5&1',('1&-5&'D'1.,/'0&/'2.(1-)1/'$&'
2.55&-2#),<')*&2'0)'?4#(&6''
'
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4Z001A@<?61:#:56#\1@@1#[]?@?ZA#B#618?:?@[1#^#
+H[HPQLH[HN\$OHI\LNZ$Y$,cJP^HI$1MPH^$H\$Y$IJ$WJ[L^^H5$
Ce recueil d'événements historiques est un prolongement 
d'un premier travail réalisé par le Docteur Charles Morel.  
 
Il était initialement destiné à sensibiliser les élèves préparant 
le BIA dans la région de Mende (Lozère) à l'histoire de 
l'aviation.  
 
Je tiens à le remercier pour ce travail qui a servi de base à ce 
recueil et surtout à préciser que c'est bien son premier 
document qui m'a donné envie de me lancer dans cette 
aventure.  
 
Après une numérisation du texte initial, j'ai donc tout 
d'abord simplement essayé de compléter au mieux et surtout 
d'illustrer son premier texte. J'ai parfois pris la décision 
d'apporter des rectifications qui seront, je l'espère, 
considérées comme judicieuses. Le document a pris 
progressivement du volume et s'est, petit à petit, vu ajouter 
quelques paragraphes.  
  

Première page de l'édition de Charles Morel 
 
Comme l'histoire ne s'arrête pas… une prolongation jusqu'en 2009 a été réalisée en prenant en compte la fin de vie du 
Concorde, la naissance de l'A380 ou l'évolution de la conquête spatiale (arrivée de la Chine… de l'Inde …). 
 
Mais la masse de documents qui avait été consultée a inévitablement créé l'envie de rajouter encore quelques chapitres.   
J'ai donc décidé de figer un premier travail avant de continuer à m'éloigner de la version initiale. 
 
N'ayant pas la prétention d'être historien ni celle d'avoir inventé quoi que ce soit je vais donc continuer, sans aucune 
prétention, à développer ce document au gré de mon inspiration du moment  … Je me rends bien compte que derrière chaque 
personnage ou derrière chaque machine volante se dissimule tellement de richesse d'inventivité du cerveau humain que 
personne ne pourra rassembler toutes ces anecdotes qui font l'histoire dans un livre aussi volumineux soit-il. 
 
Ce sera donc au gré de mes envies que viendront se greffer de nouvelles pages de cette histoire.   
 
Si vous êtes un élève préparant le BIA il faudra peut-être retenir quelques noms, surtout ceux qui sont mis en avant dans les 
titres ou par une typographie enrichie, et quelques dates… sans s'aventurer sur les traces des machines trop exotiques surtout 
si elles n'ont pas débouché sur une avancée technique utilisée à l'époque. 
 

,MUjPLXc\$H\$L[JXHI$g$
 
Pour illustrer ces textes il a bien fallu trouver des photos… La source la plus intéressante m'a semblé être internet. J'ai donc 
copieusement téléchargé des images sans me préoccuper de leur provenance. 
 
J'en ai retouché, recadré ou modifié quelques unes … mais la plupart ont été copiées sans modification. Sachant que ces 
images étaient facilement accessibles et compte tenu du fait que cet ouvrage est réalisé sans but lucratif cela ne m'a pas paru 
poser de problème.  
 
Toutefois… si vous découvrez que j'ai utilisé par inadvertance une image qui peut générer des droits d'auteurs il vous suffira 
de me contacter au travers du portail académique de Montpellier :  
 
Gérard Pujol  Formation aéronautique (DAFA), Académie de Montpellier 
 
en me précisant bien quelle est l'image à retirer ! La modification sera réalisée dans les plus brefs délais. 
 

!"#$#%&'()*+!"#$#%&'()*+!"#$#%&'()*+!"#$#%&'()*+&&&&
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Q+-)&1 *8-&8)1 T#+-&8)1

Histoire de l'aviation Edmond Petit Que sais-je 
Histoire de l'aviation René CHAMBE Flammarion 
Chronique de l'aviation Edouard Chemel Editions Chronique 

AVH^aVHI$^LHNI$*N\HPNH\$
 
http://fandavion.free.fr 
http://fr.wikipedia.org 
http://www.thenorthspin.com/page_official_usaf_pastjet.html  Super banque d'images ! 
http://website.lineone.net/~roling48/index.htm 
http://prototypes.free.fr 
http://www.gamekult.com/forum 
http://anciens-cols-bleus.net/histoires-et-histoire-f37/les-histoires-de-bonnerue-t1990-140.htm#41233 
http://bleriot.blog4ever.com 
http://avia-dejavu.net 
http://aviation-militaire.oldiblog.com/ 
http://www.richard-seaman.com/Wallpaper/Aircraft/Displays/index.html 
http://avions.legendaires.free.fr/accueil.php 
http://www.ajbs.fr/musee4.php 
http://www.richard-seaman.com/Wallpaper/Aircraft/index.html 
http://www.military-aircraft.org.uk/index.htm 
http://www.ukairshows.info/wallpapers/index.html 
 
Une chronologie année par année (difficile d'accès mais une fois trouvée on ne peut plus s'en passer !) 
http://fr.wikipedia.org/wiki/1932_en_a%C3%A9ronautique 
 
Une chronologie de la conquête de l'espace 
http://fr.wikipedia.org/wiki/Conqu%C3%AAte_de_l%27espace#Des_grandes_dates 
 
Une collection d'inventeurs d'originalités 
http://inter.action.free.fr/pantheon/index.html 
 
Des infos mais surtout des images extraordinaires sur le F35 ADAV 
http://www.jsf.mil/ 
 
Une chronologie simple et efficace : 
http://fr.wikipedia.org/wiki/Chronologie_de_l%27a%c3%a9ronautique#Ann.C3.A9es_1910 
 
D'autres chronologies :  
http://www.ac-orleans-tours.fr/aero-scolaire/histoire_de_l%27aviation_et_de_l%27espace.htm 
http://membres.lycos.fr/derpanzerwolf/aviation/Chronologie.htm 
 
De vrais photos anciennes sur : 
http://www.firstworldwar.com/photos/aviation.htm 
 
De l'astronomie 
http://www.astrocosmos.net/article/voyager.htm 
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