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THE MISSION OF ACARI )

Ih e ~~~~~ of M ;AR 1 i~ to bring tog ether the leading personalities of the N A I ( )  nat ions  in the fields of science
and t echnology r el at ing to aerospace for the fol lowing purposes:

E ;xch ang in g of sc i e n t i f i c  and technical info rmation;

Continuously sti mulat ing advatic es in the aerospace sciences relevant to strengthening the com mon defence
posture ;

Improving the co-operation among member nations in aerospace research and development;

Providing scientifi c and technical advice and assistan ce to the North Atlant ic  Military Committee in the field
of aerospace research and development;

Rendering scientific and technical assistance , as requested , to other N A TO bodies and to m em be r natio ns i n
connection with research and devel opment problems in the aerospace field ;

Providing assistance to member nation s for the purpose of increasing their scientifi c and technical potential;

Recommending effective ways for the member nations to use their research and development capabilities for
the common benefit of the NATO community.

The highest authority within AGARD is the National Delegates Board consisting of officially appointed senior
representatives from each member nation. The mission of AGARD is carried out through the Panels which are
com posed of ex perts appoi nt ed by th e Na t ional Delega tes, the Consulta n t and Ex change Programm e and the Aerospace
Applications Studies Programme. The results of AGARD work are reported to the member nat ions and the NATO
Authorities through the AGARD series of publications of which this is one.

Participation in AGARD activitie s is by invit ation only and is normally limited to citizens of the NATO nations.

Published September 1979

(‘opyright © A GAR I ) 1979
All Rights Reserved

Set and Pri,,ted I’i Tee/m ica! Editing and Rep roduetiop, 1.1(1
/I arjh rd h ouse, 7 - 9 ( ‘Izarlotie St . London. WI? III!.)
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Forewor d

My time so far at AGARI ) has been brief and it seems f i t t ing that this foreword to
AGAR I) High lights should he bri ef also. I have found in AGARD Head quarters a keen ,
enthusiastic and high .quality staff and look forward to working w ith them and with the
wider AGAR I) Community towar ds the fulfilment of the AGARI ) Mission.

Jack Burn lm am
Director , AGARD



,~Il iii ei imhers of AGAKU , wheth er Nationa l Delegates , Panel Memnh eis om A GARD Staff , ar e coidia llymnvne d to submit art ic les likely to he of interest to oth er A CARI ) uiici p iheis lot the next issue ofA GAR D lIK;I , 1Icu’rs whi ch will appear i i i  the Sprin g of 1 980. Ait ick s should be addtessed to

Scienti fic Publications Execut ive
A(;ARI)-NAro
7 , rue Ancelle
92200 Neui lly stir Seine
France

or , from ItS and Canada onl y:

AGARI).NATO
APO New York 09777

bront (‘0 i’e’r :

FLORENCE, F TrI L Y
Loo k ing down the river Arm) wit/i 1/i c Ponte S Trinitain I/ic foregmund and tile well-knou’n Pmztc J 7eeehio behind:to 1/ ic left c’an he seen 1/se tower of rit e Pala::o della SignoriaFlore,,ec is the m eeting place for the 4 T’th .4 GA RI) ,VagionaIDek’gaic.c Board Meeting in Sepre,nF,er / 9 7Q.

P110(0 : (‘ourtesv of the Italiapi Na/io,,a/ Tourist Oflie~’

4 - •.- - —



~~~~~~~~~ • ~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-

~~
—- —

~
-- -•— . - - — -.- • • 

~~~UI~~~~

Von Kármâ n Medal 1979
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AGARD’s Role in NATO

Robert  I I ,  Kork eg i . I ) iR ’et or  .~~t AR I) 19 7 ) .  “5) )

17ii artic le !‘eli ot ’ i Ir c ( a~’tIear1/ in (lit ’ ‘S I  10 Rc ’i ’ j c ’u’ , I’. lup ic ’ ,‘ “
. ,Vupp z/ ’er

./i4,tc , / ~J ‘) pul i l i thc ’~I 15 % (lu ‘S I 1( 5 1nt ‘rP,iati In ,5c ’r i ’h’ t ’ . ll, ’u,cc ’!s . !IeII ,’iunm, I

• ‘ S R I  . the • ‘Sd s i sor% ( . i ou p f o r  Aerospace Resear ch a i rc r a f t  s t ructur e s , and e s ent ual l ~ . the  t ’r t i m m t i e m s  si t ’ th e
a m id I ) c se l s ip i imemm t  . h a s  served \ ‘S I ()  Iso ov er o i ie - qu ar t er  atmosp here .immd he~ oust , into space . •‘S( ‘ S R I )  ss as th e re
i ll .i cc i t t  ur~ I ori i i ed in I °~ .~ . ii  is t lie oldest scien t i t l e  fore :iii act is’e part icipant and co ord in.m t i img ~Ie i miem i
I cc li ii m ea l II  g.i  i i i  at  iou in the ‘SI I matice , preceding t lie among the nat ions in t he exp los ive skvelci p ills’ i l l s  I i i  t l ie
h lit ii of t lie Seie iice (‘o m i in imt  tee , t lie SI I ‘SPI I’echnic ;il aerospace sciences during the late I ‘~ ~) s  a m id  t l i e I
( ‘e n t r e ,  the S ‘SCI ‘SN I (‘en t r e , and t h e  I )et~ nce t h at  led to supersoni c and h y pers omi ic tli g l i t  . imisl th en t o
Rese arch ( roup Its  I kad qtma rters is located in Neui l l ~ • l umi a r  amid space exp lot -t ion
su r Sei ii s’ , on t h e s~c stermi outski r t s  of ’ I’a r is . I ti st i io r thm
i s t  the Ib is de hbo uh og ne ‘S( ,“ SRl ) ’s fo um ider amid first l’oday ’s Ens’ironnient
( ‘h air nian . t ime la t e  Pro fessor I imeodore son Kar n i t imi  . was l otlav . wi th  a hig hix compet it is’e aerospace in du c t is
h o t  on l~ au e im i i m i en t sc i entis t  of world r ei mow it . b u t  .11551 iii  Wcstcrn I urope as w e l t  as in No rt  Ii Afl%CEts ’ .I , 55 I t Ii th e
.m t r ue  in te r n ;m t  mon .il 1st who champ ioned the ca use of ’ emerge nec of ’ several aer o space—rel at ed in te r m i a 11011 .11
se men title s’o oper.i t 15111 .)cross nat ional  boundari es. scj e i m t ific organi / at ions . wit  Ii sop hist icated co inn iu m i  mc .m-

. ‘S ( ;~~Rl I s  role is bruastix to st imul ate  and promote ti om is s stems tha t  provide time almost un s t am u t aneot i s
ads an ce s in t lie .i~’i s lsp.mee ceic ii ces in t h e  interest  of t h e  t r ans fe r  of ’ masses of un fo r t u a t  ion . one nia~ .isk ss h a t
com mon s l e t e mi ec  i i i  t he  N o r t h  A t l a n t i c  ‘SIl ian ce , and to ~‘5 ‘S ( , ’ S R l ) s  present role in N ’ S  I t ) ,

encourag e cx cl iam ige s of ’ t ecli mu cal um i t ’ornia t i ot i  among In fact , the interest in At ‘S R I )  being sh ots ii bs I f i t ’th e im i e m miher  s’ s ’l i i i  t r ies  N ot the lea st of ’ i t s ’j ii iis is tO h u t  ions a m id bs t lie N ‘ SI ’( ) ‘SI il i ta r v  An t  horit  it’s h a s  lie s em
. issis I .iii ~ n.i t ion of ’ t lie • ‘SIl m a mice ss hi mcii  w a n t s  to increase been greater.  l” ro mn t lie st and poiii t of I lie ii at  mon s , t h e
I t s  sCms ’ m i I i t i C am i d t cc hm imc.u I PotentLd •SJso ot tus~’oc- high cost of piesen t -da s aircr a f ’t coup le d ts im h i  t i C l i I s ’i
1.111 CC . • ‘ S R I )  rfl” ides .is I s m ~e amid .issist ance iii t ime aero space researc h and development h t u sI ~ets . ps s m i ; I s  ..
fi eld ol .i~’ i s  ‘sp .Iec resea r c lm a m id d e s  e Is ‘pmn e nt  to N ‘S I )‘~ perh aps an even greater mieed t h aii evei be I ’. oc to ~s ’s ’l
‘SI ii i  t at ( ‘s i n i m l i t  t tee .is ss eli as to ot lie r N ‘S I ( ) bodies know — h ow and resources amid to engage iii mu m e i i i  .1111 ‘ii .11
ii p siu m I h e m  i res l Us’ st colluih ora t is e e f ’f~’rt s. Rut t lie em p h :isis ss Ii tel i . ses

I i i  i l s  s’.Im I\ • I , ts s . the  i iiiopea ii m i . i t iou i s  of ’ t ime  ‘ S l I i , i m i s’e ~e;i rs ago . st as on f ’i mu ida mns ’ mi t a l  s cmc i i t i I ’I~’ stud i es imm m i t t ’
55 ete i list e i i i e r g i i ig  f rom I he r avag es of World Wa I II  , ae rospac e discip line s , l m ; m s sli if ’ted I S ’ iio I C  .115 15 1 m ed

‘ S R I )  p la~cd t hen a vi ta l  role in s t i i i i i i l a t i m i g  .i rest’.i ic li .i rs’as,
res u rge m ice ot ’ .,e r c ’nau t te a l re sea rcli . and time Li u mic i m im ig of 

‘SRI )  ILlS ~~Rl5  ed Is’ be .t lit’ \ uf ’t s ’  oi si.iii t : a I ion
se mcmi t i t l e  .iC mis  ml mes m e l  .i fed to Ii mgl i speed Ii ig li t ~ii stiCh adapt au Ic to s’ hi a m i g imi g t m i t ’s ‘i’i Ii ihe m l ie b.i5 ’k ~ s ~i i 5 ’ . 11

sii b 1Cs’ts .15 cs ’iii bt i s t ioi i  amid propulsi on , te st fa c i l i t i es  for  ‘S( \ R I )  s’siii t l i i I i e s  to be i t s  m mm m me tes ’Im , i m 5 ’aI h’ .m mi . ,’ls ss l imc l i
as’ rc’d~ nan i  mc rs’sea it ’ll . et’lec ts of ’ hi ig h ft ’m fl pera lures  on skuil ss ii Ii ba ste to app h ted m ess’.um c h in t his ’ ~i Ile Li ’. .‘I

• — — — special t~ . new s sst en is . s ’u i s’u ite sl  a c t i s i m i e s  ts l u s h  s’ i, ’ss
S I iitls ’i is s’ S’ IIf l  I .‘i I Ii.’ I’e,i m n n m mi , i cli \( , S R I )  s ’ .mm~ I~t ’ I isimuid i lie b oum id ari s’s of ’ t ech ii ica I si iss’ mp l i i i  cc I’ i s  ss isle i od as .i

i i ,  ‘ ‘ i t ,  S K I )  I t i c ’ I ,ir t ~ t i n ’ .” , I I • ‘i% .i I ic ’ncis s m I . ‘~ ‘i.! Y’ . more direct  reS~’50ll siS emless to the imtue du.cte tWest ’. slI ’
I Ii Ws’t5 \ .tttsOts . (i 5¼5tOt ~ ’i I i I SS I I S I S S I \  I”) 

, 
I tIC

•‘i i . S K I )  I l i s m s ’r s t I ’ .~ t ’ ’~’’ . h’s’hnms ’.m I I s f u t i n . t  , mmid kept , ’ th i~ “ Sllta n ce’ I h is’ “Ss’rospaee’ ‘Spplms’. m t i i s m is  S t i m s h m e s .
c f i is ’ii ,s mi 1 1 s f . I • ‘m i d , ’ui , I )  ‘ m~ (‘ c ’ mn m l l i t t e s’ . tt l im eh i  O .IS c m ea te .h  i i i  l° I .  ~‘ami be mett e~l

I~ ; u r h ’  .cem~~ as l) ir ~ ’t (; r ~ ~f .I(;IR!~ / r & o r ~~’gi

of i/u ’ ~ i ‘n A’~irnui,, Institute j ’ ir F l u id I) m ’, ,wnit ’s in llru.c.cc ’I.c ,tri ‘nm I Q.’~ to / W’4,
a m ember I I! a ‘ S I  ii) ,5 ’umi ’ G Im?flj (tet ’ I , ! Floe Siudi ’ Gr. ‘up in I ’J~~ IW~ ,
and a Ion~’i ime member I ’! tnt ’ i f  .lG. l k1) :c ,eelmmth ’al ~ iPic ’k i t,  ‘m / Q r ~4 ~~~

/ 0 “,~ he .wrret/ as I) ireet, ‘r of a ( S h r  F’~ ‘n
.e Researt ’lm la! ’ ‘rat ‘ri ’ 1) r k, ’r~c~ i •

L 
n~’is a I ;cit !~ohc cor m 
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I i  I / ~’/ )  ‘S h i m  )~ I !  / ) / / / . I / / ‘i’ /,~m ) I F ’ .’!) :‘i s . ‘. s : ,  ‘‘1 at ::‘. ~~:‘‘‘‘;~~ t I ‘ ‘ ‘  !~ :‘ s

.m s .1 ~‘s’uii plei i iem m t to tlms ’ l’.imi s ’ ls bs t ’ itsl g mm ig f l i t ’ gap .1 ~.‘ i t s t i h t a i i t  ..iLi e s .  ‘ . b ’ i e . ‘ i ’ i ~t 1’ .’ .~. 1 i S i I t ~ ’’
l’ s’t ss s’e mi eins ’ m g t i i ~ ms ’5’h i i i s .Is sgis’s an5h , i i i l i t . ir s app hi5 ’a , ‘t s~’iuie t t s e ? i t s  55 ‘ 5 i i ’~ i . ’t t ~~ ’ St . t t  . • l\ ,’ i  t I ’ S ‘1’.’,

t i s ’i lS I he m e s u l t s  s ’l se ss ’i . i l  of ms s l t i sh i t ’s l a ss ’ s’s O i t i i  t i t i i l l  f m O i i i  .ii’i’hiesl Is ~ r t h i s s i . ’ t i  • ‘i t. ’ t t l 5 ’ ,I s I t l , t i ,’ s

‘ i tms ’ ,h shi r t ’ct I ~ t o  I ask I s ’ m 5 ’C ~ t ’Ii ‘S i i  I) et ’s’nct’ .1’. p . m u t  s ’I
t h e  I • ‘i ig l e r m  I) t’f ’emi ce I’rogra m nmiie  of ’ th I s’ ‘Sl hi.iii ce I m I t e i n i s  of ~‘s ’’.l s i t s ’s I i s s ’ t i s ’s s  i h i5 ’ : ’ t . ’~ I t i~~’.’I . 1111

I.i s’t , ’i to lC i i l s ’ m m l f ’ e’m is t h t .tm 

, 
h i t 5 ’ N ‘ S I t )  I u t ’ ,i ’. 1 ,

I ) t m r t m i g  t h u e  i’a~ I tss~ ’ \ s ’ . I i s , ‘S( .  ‘ S R I i , at th i s ’  u e sh umcs t  opt’ m a t m s % h i  s ’t ‘S( ‘ S R I )  h f s ’. iJst ;t .ii ts ’ i s  ‘s i i

s ’I the \ % i ) I t e m t\ ( ‘on l m l l i t t e ’e , hi.ms bt’s’mi sheep ls s’mig.igs ’sh i m i  ps ’ i t l s s m l  s I t  ‘St ‘ S R I ’ s .i c t i s i t i e ’ .  . i i ~ ’ t i i i , t t 1 5 5 5 t •~~i i S ~~ I S !‘s
. i i i  .msse ’S’.ti ms ’ii I • ‘t p ott ’m l m m.i l i ’tl mista i i i t ’ul t . i l  t s’s’ti m ic ’ l s sgt5 ’.ml t h i s ’ im i dm s t~lu. m l im , i lmOmis
sts ’t e’lop m i i s ’m i t s  mmi .me i~ l sp.iee up to t hi e t ti m mi ot m Ime s’t’m i I i i  IS
.i m i~h t l i s ’ii possib le im l% pa5 ’m o n l i i i I l I . i i \  .ipp lis ’.m t ms ’mi s I hi ts  I he sm. ’e .sI ‘St ‘ S R I  ‘ r • ‘~~i ~~~~~~~ e . i i i  , i i  r i
st ui d s . kmm oss ii .is Pr oi~ ct ~UOO , is n ius ’h i lu s t s’ t h i , tmu  gat mgt’sh b~ t h is ’ i i t m i i i b s ’m • ‘t P t t l ’ I t s ’ ,mI l~ ’ 1 t 5  i t  

~‘i sL t  I t .

te~’hmuis ’ ls ’g tca l  I s ’is ’s’ ,m s l  in c  t’Ss ’i cisc I hi • ‘tt ,d i .i i iu x .‘t 
.ii lis ’tii m t imlg  t o •ii 5 ’ tm m u j  .m h t t i i i d t  ~‘~h s’,ms ’h t ~ .‘ .i i  t~ i t C h

Ie5 ’ h h i i 5 ’t ~Igi S t% .iiish m i m d t t a m s  s’p er.I t Ic ’Ti .i l  s’xp s’u t s  ws s rk i mlc  i t  omit ’ ot ’ t im e l. m igs ’st p i t b ims l t e i s  .‘t  t e 5 ’h i i i u ’ .tt l i t e m , m t i i i e  i i i

t s ’gs’t ) ie m in m nmssioii ’ s~r ie’m ited sI i ~ h s ~i s ’u m p s . I l s  s ll ’ t s ’s’ I l t ’.’ t h5 ’ ‘i’is’steln ss oihsl  I i i  .msl ~h i l i s ’iI 

, 
thu ’ t~’I.I h i t \  ot IlL ’s.’

is Is ’  s um pp 1s acm ospa ~’e des eho p nleml t options t o N ‘S I 1.1’ s pub l teat  is ’m l s is ss i5hs ’I m eg.m m 5h e 5h . is  .‘
~~‘ i i s t  i t  i t t  i i i  ~ .1 1 i on

t i u u l m m a i  s , i i t t h i s s i  I t  I t ’s \It ’ill l’s’i 11.1 1 i sois  h .mst ’ kcs’m i ls I t ’S 
st . im isi i m ig l t bi,i i  ‘. 01 .ls’Is ’sp.ms ’e h i t e m  , i t  n i t ’

pom i sht ’sh to thi s’ I is’t’~~t 5 ls ’I  C\ p.,’ i t  iss ’ a m m d ls~’s ’ i l l s ’s’’. l I t  ‘Sppi os .ml of ‘St ‘SRI  1’s pi ogt .m i nine • mmi ~h .lPh’ Oi i i t
siippoi I 01 I L O f t’s’ t , 111 1 

m i ls ’mI Is to I t s  Panels . t o m i l l  It t s ’t’5 . ami d ‘S’S o iL  i mi g e m  OUpS .
‘ Smm s ’t lit ’ I t i l l  pom 1.1111 .m s h ’ s’s’ s’t ’ ‘St • ‘S R i  ‘‘ s pi e sei I t  .1 i s’ nude l~% it s got e I ml t u g  bosts . t his ’ \ ,mt loll .mI I \ ‘legat s’s

. 1 is i t  is ’s is .m mi e l Io t  I , ’ , i ss ist mhiose  N ‘S I ’~~ t . it  ..~~ 
Ibo. m id , ss hiose I i l e ’n lbe’ms .i i e  Ie.~ I m m i g  pe’ m som i.i lmt  ies in ,Is’ I s ’

imi t e l l I s ’Il 1111 pro s iii s~ t his ’ mm mccli  uiologts ’ ml c ip ib il i t  is ’’. bs 51’ . k 5  i e’.e .m 511 •iiid des eho p m i i e i t  t I i  0111 th is ’ N ‘S I ( ‘

il l t ’.i l iS s ’l .1 h i g h ls’st ’l t u t o r i a l  pmo gr.t m li m ne ’ s ’? 1 ’ c t t i m ’ i I . i m i .  m i s  S i ll s s  I l O I s  sss I 501% k . i m i i t a m i  shms d u m i  I ~~‘‘ . t h i s’

‘Ci is ’s Oil si l l ’is ’s’Is s ’t Cl i i  i s’m l f  .Is ’i s ’st ’ .Is ’ s’ I m l t e ’i c’st . j i lsI  \a t m ou i a l  l’ie’Ie’gate s Iboarsl hut s bs’e’ui 5’Ii , m mte d ill  s l t s ’ s’s’s’.i.’i i

thiot i ,zh i t t t s s i s ’ i is  of ’ e\ pt’it con su it am its  cost’m t n g  t his ’ t ’s l’m~~t s’~s~ i l.’ .I~ Petk mns ol this’ t ’ nuis ’J SI.m ts ’s , ‘ Si m I I i~.h
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