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(U) The report prlUellU the re.tulte of ID exploratory bveatisation to 

deteraiac the 111e, perform.nc. and f~.lbillt7 of • Micro- fishter dlll10 luch 

that a nWlloer of vlhid•• could b. tra.llaportd or .ir la.unched. and recovered 

by a C-S d ..a curier aircraft. !"IIpb..lI val placId OD; 1dutiUceu.on of 

poeential .ppUcatiou for. Micro-fiahter airborna aircraft eaniar aYlte, 

d"tet'lllnaclo:l of t lc:hnololY rtIlqul r e!Nntl fOr drboml laWlch and tecovu, • 
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Ind racovery , aDd the ucl\noloey requirelllnt. for thl Kleto-HahUt . The 

'~Opl of lnveati.at1Qo included Ivalultion of ftve filhter concepti aad. tvo 

carrier airerart. Trade Itudiee vere p.rfoned to aanu launch and recovery 

Iche:llU IDd. techDoloA, applicltlona. EYalultloo led to t M deUnit10n of 

1980 IOC and 1985 IOC co~.pt. for Micro-fiahter Airborne Aircraft Carrier 

S,,,telll. 

111 

" ,- --p ' -- .-II 

http:1dutiUceu.on
http:perform.nc


--------

--

••• 

•• 

•• 

I 

! 

j 
i 
\ 

1 


1 
,
., 

.
; . 

Section 

1.0 

2.0 

3. 0 

,.C 

, .0 

, . 0 

).0 

' .. 


W'CLt.S~I;-!ED 
. ~l. TI 73- 93 (VaL. n 

UBU or c~ 
. . 

Im'ROD\iCTlON 

1.1 	 IacJr.&fOW 

1. , Objectiv.. 

OPElATlOHAL A!W.TSIS 

rICK'IIR DlSICN S!L£CTIOlf 

CAIlIEil StLECTIOH 

!JADE STUDI~ 

POthi' 	DESICl'l HICSD-PIGHTU - 1980 T1QCMOLOCT 

.HI" Vehicle Ducriptloa'.1 
Vdlht aDd Belue.'.1 
rerfor.ance'.J 
St~~Ulty .~ CoDt.fOI.., 

xr/MC SYST!H CONC!PTS - 1975 aU 1980 nClllKlLOC;T 

~\lltl-P\lrpou Strike Syeta CoDee;t (MPSS)7.1 

7.2 Flshter/Carr1er Matchinl 


CONCLUSIONS Ii llCOHHENtlATlONS 


8.1 	 Concl~ion. 

8.2 	 R"aMe~.tlon• 

Rt:rU£ltct5 

._- 

~~I. 

1 .. 
2 


3 


, 

II 

18 


28 


3' 

J8 


" 
" SO 

" 
" " 
S7 


S7 


" 

ll' 'I'I .~r" lrl l: D
I, · ' .' . \)~.I 1'

, ' 

" 



1 , 

, 

, 
•, 

,. •• 
., 11 
1 

11 

, ]] 

I' 

" 16 

11 

18 

'.' 
2. 

21 

22 

23 

" 
" 
" 
" ,M 

"1"1 

U~!CLASSIFIED 
~·PDL Tl 13-93 (YOL. I) 

LIST OF lLLUSTlATlONS 

Bac:qround 

Modern Con~ept ~ AAC 

a..ellne - MJeroflahterJAAC 

EUNlpun Seenad.u 

Htddle Ea.t De~loyment 

Indian Ocun Scen.~10 

COnul Air Dahn_. 

RequlrUWl!ntl Suz....ry 

F'llhter l .. el1.:1.~ - ... n~ tlchDololY 

AFFDLlKF-S Ho!;.r;t..d 1e. A.llJC TUllZId 4T 

a..el l". ~fl,ur.tion. - Char,celriatiCI 

p"helr Perfo~nce 

Intercept "Llslon 

Str l Le Hi•• lon P.rfor=anc~ 

Sdr Darenl. 

Selec t~d Fighter. 

C-5,\ AAC Coneept. 

Launcb and Recovery We1vht and !alI Del 

Launch and Recovery Ild,ht and kl.ne, 

Growth Cerrter Perfonaanci 

Clrrler Selectton Summary 

Hlcro-fllhter Recovery 

St oville and lAunch Arrange31nt HlcroU,hter Carrier 
7It71 (Hod1flcnlon) 

Infli,ht Rurmlnj 

I..uncb "lecCivery T1uUne 

K1I110n Cych Tlce 

Trlde Studt.. Suzmary 

Balie Wellht Air-fo-Air Con!lluratioft 

I.8uDch aM Recovery .ay Cutout. 

Effect or C"tNt Size on IUcro[!ghur can~n Body 
",ci,ht 

• 
UNCLASSIFIED 


, 

, 

•
, 

• 

7 

,.• 
8 

12 

II 

" 
1> 

1> 

" 
17 

18 

10 

10 

'0 
21 

" 

2l 

25 ,. 

27 

2B 

",0 

30 

" 

." .. .... =-_ C ' ..... p" m @·· tT77SPtm-r"$ '5' tiNt 



rtsura 

l' 

J2 

Jl 

" 
" " " J8 

" 
" 
" 42 

1 " .. 
" " 4) 

48 

" ,. 
51 

!l 

LIST OF ILLUSTRATIONS (Cgato) 

Eth.et gf Thnaat and Stora Dra, 00. Subaguic 
AccalaratiOll II 

LandlQJ Gear ChAraetariatica " l.&Ildlq Cear II 

TechnololY Application " Advanced T&chnololY Wins DedlD )5 

Leadlnl [dee Plap Variable CUber Vlna Coacept Noo S 3~ 

TachQoloBY: Advanced Cftckplt Deilio )6 

TectulololY: Advanced ~olLDe Cydu ]6 

Maaauver Concrol With Vectored Thrult ]' 

Intelrated Dual No%%le ]1 

Ceneral .rUD;atllGt - US, Poiot Dulp )9 

Jaboard Profile - 1985 Potat o.I11Q " Maoeuver Perfo~oce Polot o.liaD " 
rlllbt Eavelop • .. 
Iocercapt Hilltoo 

Strik.e Kiuion, Point Duip .." 
Air- co-Air Mia.iQn ,. 
Lonaitudlnal .erodyoAaic Charlcterlaelca " Dlrectional Scability " }OlJhter/Carr1er HaCcbin, 1915 TechllOlol" " flahcer/Clrrier HatchinJ 1980 Technolo" " 

LIST or YABL!S 

Group Wel,ht St.teaant 


Expendablel - Multl-Purpole Strike " 

S"ltPl 
 " , 

.. " .................. . r= _ ' r n r r! S "'" ' f 
tr _ ... c ';" .... . " teEe 



AFFDl TR 73-93 (VOl. I) UNCLASSIFIED 

,..--- ". 

, 
\
•i -
1
\ , 

.-.."~

~..... 

-

1·· - . 

. 

vii 

UNCLASSIFIED 

;; 



--

, :-. 

AfFDL TR 73-93 ' (VOL. I) 

1.0 INTRODUCTION 

(U) This volume s~rize9 study results. Volume II contalns the techni
cal repor t:. 

(C) This concept feasibility study has provided the ~!tial step tovard 

devplopment of an advanced concept of operation - the ' ~er~-f1ghter/Airborne 

Aircralt Carrier. The operational emploYment of strike fighters operating 

from airborne aircraft carriers is indicated by this study to be technically 

feasible . Fu':'~he:1llo,:,e. the ~~'~!;e:! concert offc::: ~hc potentiOll of ;::CDt 

iv~tlonaJ benefit In a political wrld that leans toward a low profile 

,\ :lTericsn exposure ovene.. whl1e being responsive to diverae needs of our 

... 
sglmlEliilaL 
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Rigid Air-.ips 

I. 

Turbo Jet 
Clnier Ale 

Turbot." 
Clrr'teJ AIC 

Nudllr Pow.-l 
c.uier 'A./C 

1. 1 BACKCROUND 

(U) Past efforts to make operatioaal ~8a of airborne launch aDd recovery 

systems are abovn in Pigure 1. Tbe O.S. bvy _de op.rational. u...e of ftahter 

squdtons aboard the dubip. AkrOD aDd Kac:OD (1935-1937). 'lllaerabUtt,. to 

weather limited the operacioaal eoacapt. Subaequant attempta b,. the O.S. 

Air Force were the Xl-8S and JlP-84F to be carried by the 3-36. Launeh and 

recovery proved to be major proble.s iD theae two programs vb1le fighter 

and carrier capability Haited operational u8eful.D.e... In-flight refueliD& 

of fightl!!r!I and bomber. became a cOllPCtiUve solution for extended range 

and ultimately 3-36 oblole.cence ter.J~ted all effort. 

(U) It is vith th.b haeqround that the present study haa foeuud on tbe 

feasibility of 8mall fiahtar. lized to ' be carried internally and configured 

to be aIr launched and recovered . 

(l') The modern concept for airborn& launch aDd recovery (rtaur'e 2) cOflhine. 

II ....", lrrlnSpOrt technology aDd f!lMt"sina fishte!' UehnololY to produce a .Ylta 

.;.l nc:e(lt that son beyond in-flight ref!lellns to add In-t1~ght rearm1n& ADd 

Ill d tl- .art1e upabillty for each fl&hter. Undeuundlng these eapabilitiu 
2 
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. ., ; 
\. \ ! 

\ 

L 
~ I

r; 
" L• 
,,. 

(U) early in the l1te ot d~ 7'7 Iud C- .~A c.an prae1ude the prob!em ot ciIlrr1er 

oblole,cence - inst••d &~o~th vara lenl cln be preJtc.ted thlt provide uleful 

Ute beyond the yu:, 2000. .. (Ci Thll 10'/e,[1,ltlon has Itudh:i the h.1I11,1l!ty snd unfuln...s of an 

~lrborn. 11rb,sl and h~1 found it tc be t.chn lc~ lly fe'lible Ind potent t a ll y 

'/liulbl. tc the nat len ••• rap id do::ploy:aent IWltl-purpolie .trike Iys tea. It 

has (he potential for Int. rconttne~t~l r li pOn&e. v1th larga coobat forces, 

bafore o1n "Iir~.,or cln ["lly .obtl hc [or invl;Ilon of nei"hborir.& countr1lts. 

1.2 O&JECTIVES ,, (U) The study hid thru prllll r y obj lctlv., : 

r Investigate {eaaibillty and ~tential oper4ti~n.l applications of 

the co1rrler!Hicro-fljthte r cc:ncc:p t . 

Oevel op I Hlcro.fishter po int design such thAt 3 number of e irpllnc:s 

..:~n be trlns ported intlc t 1o'1th ill 747/C- ,) c!;aSI ca rrier o1trCT.lIft ;lnd 
, 

have I clpilbUlty of ba tn", "ir lOUIlch.,d I"d utover ll! d fro:a [~e c3Trlllr. 

(1) DII!I 'zn Ind conatruct • ..n.nd tunnel "10<:11 of the sehcted t!lcro-ft"ht c r 
I 
[ du lgn su!c"bh for ",hod runne l ,t eHin!l:' 

~ 

• 

....::.--. ' . 
.------------~----------"C_-----~ 
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2.0 OPERATIONAL ANALVSIS 

• 

Sliding D'~""~c::-L-~ 
PrnlUtt 

Stowed Polltion 
Fwd . 

(lnill1l 
Con11C1) 

..:::-::'!' ......... 

(U) For carrier load.1ns. on-board handling aad opera~lonal anaIy.i. the 

baseline system (Figure 3) represents 1975 technology. Th. ' 747 AAC .baa '. 

maximum weight of 883,000 pounds employina growth available 1ft tbe current , . 
_structure. Fl ghtl!rB , fuel and air-co-ground weapons (or three ",ortia ..each, 

represent a carrier expendable load of approxtm4cely 200,000 ~ounda. 

(U) Fighter designs employ 1975 technology. The sub.yatema are :prwrlly 

off thl! shelf . Geometry is constrained by carrier limita to .. v1a.g8pan ·of 

17.5 feet . A Basic Launch Weight (internal fuel and internal araa.ent) of 

10,000 pounds was determln~d from earlier design studies. An overload capa

bility DC 40% vaa determined prac tical for aiT-to-ground ~pplication8. 

(I!) Operational deployment vas {nve.tiaated for scenariol "in the European 

·;~I~a tcr. the Middle Ealt, Indian Ocean and CONUS Air Defense. 

(O~'N:rIAL

""II -::'~'IEDI 
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(el F;~rr 4: EufOf*n &,/J8n'o (UI 

eel The high hve.l conflicts po.dble in Europe (Figure 4) indicate 8 high 

potential for a rapid deployment .yatea. , The KF/AAC forea can be deployed in 

l/lO the ttme with 1/3 the manpower required for a current CASF aquadran. 

(el Launch atationa located outdde the gToutld raciar eoverage require tiZhtu 

interdiction radii of 100 to 300 n.ml. Hl,h InteDaity combat asainle .any types 

of Soviet aireraft would require air superiority roles for the fiaheer both aa 

CAP for interdietioo .issiona and fleet air defenae. 

ec) COlllDand and control by AWACS wuld aUQ\I mobility for the total strike 

force while providing radar defense and HF interceptor eontrol. 

( '=) !Hddle East deployment (fi",re S) repruenta • typical fnt ruction 

for show ot foree or rul support through. battlefielrl interdietion. 
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The presence of • KF/AAC .trike force 

be accomplished by b.sing in Creat Brit.in. In a stdke rob: the f11~ten 

would encounter enemy aircraft vitb capability at lea.t equal t'o KIG-2IPP. 

S.lf defenae capability should include maneuver performance aqual to MlG-21 

w1tbout ..lve of external store.. Thb requlreIMnt v•• found to be very 

len.tt!vc to HF winS load inS and thru. t to weight ratio. 

(C) The IDdlen Ocean bland of DJ.e80 Garcia provide. an alternate' b&8e for 

Hiddle 'A.r daploy.ent ('igur~ 6) and for protection of vital ablpptDa laae. • 

....a·,lct pruence at Soecrra h.e could be ch.llenaed by KF/AJ.C while pro

'lId Ing lea surveillance of the Indian OceaD aM Persian Culf are... 

'.... 

'--'''S"ltl 

o :zt 50 . 7J 100 121 1150 

Jqu*tj """" 

•,, 

'- .', 
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(C) Figu,. 5: Middle art D.ploymtnt (UJ 
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Ie} Fj~{~6: 

(e) Endur~nce of the carrier plus speed and endurance of MY ~atro18 are 

prime r~quirements for operating in the Indian Ocean. 

(C) The Conu. Air Defense deployment (Figure 1) employs Barrier patTo! 

operations In r.~ of world teosion. Deployment and patrol of AWACS and AAC 
i~ fr~ Z,I at_glng b••es. In one concept AAC'. ahuttle to AWACS line, launch 

: t:~ht~rll on alert patrol, refuel AWACS, continue fighter opera tiona for 8 

""loIn until rephcment Me .hovs on line. The 10n8 nnge afforded by the 

il-\r,; 1ll1ow5 the MF to go all out when required to intercept. 
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te) Fi~n7: cOnu, AI, Dtt.". (U) 

(C) The SUD::m.lI:Y of re-quiremelltll on Fipre -8 llluatratea the Ded for. 

ver••tile system with slobal range and supersonic performance. ·aapid deploy

ment of the .yst em i~. eombat atat ul PositIon. the f1ahtera ~re ·their 

perforBallce capability can be u.e~ effectively to .surprise Or dater hoatile 

aetion while provldlDS ample proteetioh for carrier. and AWACS . Thea. 

roquirc~nt. were used ., loa1a for fu~ther trade .tud!•• of carrier. and 

ft~ht\,;Tn. 
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~ 
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3.0 FIGHTER DESIGN SelECTION 

(U) five fighter \lul...n, were cr•• ted for [hls study and are illustrated In 

Haurc 9. 1'hu& duian! \iere cClap,llrt!d vitti each other and to operational 

analysis r aqu lrl!:lOenci ..hJch vc::-~ &cneut1!d In paullel \11th Bahler config 

uralion develop_nt. Concurrent "'ind Tunn!!.l tUUI VQt, conducted by AFFDL/FXS 

un the 1iF-~ conf1luution shown in Haure 10. Thla dolta ... late4 thl! •• leetloo 

of the point design co"figur atlon . 

(U) This secrion describes c~aucter1st1c3 of t he ltv. tighten; and tohe 

cCllp&rllonl, leildl ng t o selec tion of t WO d ••1!ns .. nd the en.de n ud iel leadlLt' 

to ulectlon of c h;a ucuriltlcs lor thf: 1980 Point Dut,n . 

, (U) Ihh study \lU dlnc:Led taw.ud seart".h!n, for potencial Ipptiutions for, 
I • Kitro-fiibter. aacause no spec:.Hic Itlss lon rul~5 .)(Ist~d at the outse t the 
I U,heer'" vere sized to eBe carrier aircuft dlmension.. l l1mLUtlonl. Inle l .. 11yi, 

the C-S .. ft cargo daor ')pr ning \lU bdlll!ved t o b., critical for span and fin

1 Subuquene acud}' revealed c~e: 1) C- SA af t cu:I,o doors t '.nnoe be. 

tully op l!! nc:d In fl1!ht, ..nd 2) c.rli:0 l<>allln, dh&rams for C-SA ..noll ' 41 re I , vealed critica l balance condit ions wLth i1Rht ca rgo load. concentr.. t · - In the, 
afe body. Vehicles in the 1-10,000 lb. c l alls DU5t be on- loaded and otf - Io.. ded 

clon t o the carrier cent~r of gravity, Thu earrlc:.r tar~o b .. y'. dLltenliona 

con5tralnllld the IUX1&U,. flghur 51z.I: , lapruved technolOlY would len'1 to 

, ; .inllll1ze fighter she (or resulting oper"lionai requifllll:~nes. 
" 

(U) To b~tcer undOritand ch~ feaaiblltty of chI!! COIIC~pl. 1915 level uch

no10gy vas .. Iec ctd for all ellduatlon an~' lr..de etudies. n ot: techno l ogy in 

1980 ..... 5 HACIiSt!:d I n providl.! .. r rdun:c! vdll.ht fls;htIPr vlth equal or gnater 

fJer{orl:lAll co<. 

( Ul A bilic vt'tr.h t "r l(),OOt1 lb., val\ "dected h oc previous etudl.. , wh ich 

covered .. vdght un,e f r oal 4 , 000 Ibe. to 20 , 000 Iba. 

Dnl,n l:rlteth ;And Characteristic:; 


(t , ) tlcal&n dcvdopl1lcnt ..,f til it ba .. llnc Mlcro-fighten incladed the fo110\11n& 
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Figure 10: AFFDL/MF- 5 Mounttd in AEDC TunM/4T (UJ, 
~. 

o 	 1975 Technology 
o 	 Wing Span. 17.5 ft. bec.ause of 747 launch by restraints. 

a 	 Variable Ce~.try - Vehicle designs that employ folding or sweeping 

surfaces must be flyable at launch and recovery speeds in folded 

configuration. 

o Hig~-g c.ockpit design with IIPACS displays and controllera. 

, . o Inlet des ian - f Ixed geometry. 1/2 round with fixed spike ." I • 

[ 
a Emergency earth landing gear -shock absorbing skid systeo and drag chute. 

c Flight control-zero static cargin In pitch and neutral directional 

s tabilit y. 

;, . 	 o Basic. armament - (2) ~)9 c.annons and 400 r ounds of 20 mm a~. 

'. 	 o Fue l volume [o r 2,5000 lbs. internal . 

o 	 IFR receptacle l ocated to focus boom lo~d. for s t able toving_

•i o 	 A singl~ YJIOI-CE-100 engine ~~11 be us~d_t -. Th,, !Oo Itfound rules tlere intended to provide minimum she vehicles with figl\ter 

pcrfor~'nce_ The rc~u1tin~ ch3r~ctcristics 3Te ~~,rized in Figura 11. 

12 

---------- - --.----- .I ' 
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[> AJ d,.-.mwith tuJlln1.",,1 fu'l+ (2) M.J9 20rnm Cannon,. 400 nil ammo + 01 AIM-9E mlt&ll.. 
Aviot'lics pidr:1gII .. 100 U. 

__ F .1 .. 2 2 2 
~ ," ~"'front·AtldI·Aplan IF.... hal F\I" 12001 

Fi~'~ 11: &stline Con/j~r~tion$ - O'llfxrerinics (U) 

FIGHTER COHPARISON 

(U) Studies were conducted with five b.~cllne fishter. to eatabliah their 

capAbility to meet the Tequire=ents identified in the operational ana l ys is. 

Basic COIllPAriSonS verI! ade for intercept and s trike perfot'1ll&nce. Subsonic 

cruise p~rforaance v•• sensitive to vehicle configuration. Cruise specific
i range tor variable sveep Is .~prox1mately 50% better tbaA other designs butI 

i Hupersonl c and low altitude p.rfo~nces ara elsenti.lly equal. the clipped 

:\ "arrow" bencHts f rom endpla~e fin. to iDcrease .pan loadiag. The Delta 
·1 

prov(deJ sl.pllcity and light weiaht . The hlah a_pect ratio ving _elec ted.' 
r"r "Ca,ulrd" and VITAe concepta were penalized with hiah vina load ins due t.o 

: .,I.! .spoin l!.ltation. Khaion performance is compared on Fisung 12, 13 and 14. 

\) 

CONlIPPt tilL 
In... ~ It UHCLJto$SI J; IIDI 
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(U) ~j~slon ~cr{o~~ncc evalua tion ~hown in Fi,urea 12, 13 ana 14 resulted 

in the inItial ,, ~h:t!ll(.1n of two eont'it;ur.i.tion., a Delta and a T.11e•• Variable 

Sweep dcdgn. The Ddta pO!l5essed aedsn simplicity to favor ita selectioD 

3n~ tb@" Ta iJes!I VarJable S~eep cnn(lRuration overall ~rform&nce. 
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(C) A factor 1n des1gn selC!t:tion ,",all the abl11ty of the Micro- HAhter to 

de[end i t ••lf against the tlany Mlg 21's around the ·vorld. "J:alieIlne "c'cndi&ura_ 

tLons ",.re cOBIpared for _neuver with and without .1r';'to.;..si~Us.i4 v..P"g~ " ta 

Flaure B. Both configur Ations navl!' more than sutf!ehnt c"p'abilii:y 1'61' aelf 
protection without ext~~n&l stores. 
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(U) 'F1lhur lehulon beneUt.d thzolllho\l( ':I)' concllnent vlnd tllnnd Untna 


1;Qf\dllu,d by t he Aerolpac. Vehld. lunch or t hl All' Fore. FUlht Dyn,,,!.c. 


lAboutor),. leltt wit h outboud Un••1C1!lar to thOle v( the Llelt. !.ndlclted 


flov innrferenc. betvun the leldlnl Idle vorUK Ind the vlnl 1I.Ollnt ll:! fins. 


10 OIln'lIte. the tnterlcrenee. the llna ..er. IIIOv.d to the wina tip.....entllll), 


I 
- -,

r~'\lltlnl lq the Delt. beco~lni the Azrov, ~hich v•• s.lected {or the final 

point dutlln. The varllblt I"""P c;.onHI\oIret1on vlth the wlnl In tht: ... 11;1II1\.II. 

s ..ept position for l.unch Ind 1'.co.· .. r)l I'll' l.rodyn,..lc Ind aeOllletrlc ~harICter

•i· Inlcs similAr to the Arrow. Flaure 110 11'10'" the nlccted cOIIUa..utlo"l. 
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4.0 CARRIER SELECTION 

Fitp,t ": C-SA Me CDlf~Pts (UI 

CARRIDl SELf.C'1'It)N 

(U). 747 and C- SA transporta were compared for use II airborne aircraft 

c.rrl~TS. Primary considerations were e.se of modification, airframe Irovth. 

alternate applications and perforoance. The C-SA body structural attaaiement 
appe.~s ~3~iest t o ~ify; howeVer, when modified it los.. aueh of ita " earlO 

capability, .a shown in figure 17. 

eU) C~rrler desitn criteria included: 

o Dual launch and recovery bay. 

f' In-Fl1aht refueltn. \)ooIDS for irlitia1 contact and nfuel 

~ Hl,h speed - clear air lauuch and recovery 

o Carde!' veuatllity to operate in alccTnace roles. such .. carlo 

carrier, 	troop carrier, or t~nker. 


18 
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F;~r~ 79: lAunch & R~co~ Wtight & S.I,nce -147F (UJ 

CAJlGO LOADING 

(U) On-board fishter bandlins 1s heavily influenced by carrier b.~anee durin& 

launch and recovery as Ihovn in Figuua 18 and 19. The C- SA dt location for 

cargo off-1oadins il not uaable with ftahter li&& vehlcl•• (without eKtenlive 

modification to airframe and fllaht eonteol sYltem) . Boob bay type arrange

~nt. clole to carrier center of gravity allow launch and recovery operations 

fcar voehiclu up to lS.ooO Ibs. Forward IullaOce oa- 1oadtaa pentits a fiabur 

~n th~ noae poaition clear of normal movement durlaa launch and recovery. 

D~,r.ded DOde operations ean ~e accompliahed with only one launch and recovery 

bay operable, 19 ,i , 

! 
, 
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CARRIU 3f.UCTION 

(U) A.. shown In rtgure 20, the 747 haa a growth potencial to 883,000 POua.dI. 


Growth of the C-SA WII proJI~ted to 803 ,000 poundl blled on Lo~khl.d dltl. 


Wi th thltJ capabUlty nnal, ~nduu.r.ca IDd apeld of the 71.7 exclld thl C- SA. 


In~tailition or In-fli~ht i uelin& booa on the C-SA Ilia prelentl difricult 


problellli. A dnllie aft .1o~.tion 11 huible, howlvlr it would not provide 


... btlnce to th. recovary operation. 
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Gto-'tl'l c;." j. Ct/mpIr lcn .,,,, Mec.uAAC 
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<:tu_ Mel'! No. 
CIv_ AAltuOi 

Ma. R",.. -lCl),COO Lb PlylOid 

(ndI/,_" 3OCIO MI R..... 100,000 lb "'1~ 

LAUNCH & 'U:COVEAV OF MICROfl~HnAS 

IOUAL LAUNCH" RECOVERY SYSTEMI 
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(i) NOI AdtQulu lor ApOilt.tliolll Requifl,. RKYI;" 01 MiuollrQrllin 

(U) nlure 21 .UItIILlrhu the primary chara~u:rbtlc. of t he C-5o\ and 7t.1F 

\#hen modffl.d CIJ the Me con(tguuUon . The e-5A lacka endutiluce (or Jlultlpll 

sonJC!1I frUl'll ul;h fighter . Modification to the 747 requiru IDOre 'oIcl,ht tor 

th e dc!tlred arun"ectcnt for fithter handlin, . 80th dealtD. cln be ..de to 

c. rry 10 flshters wi th aplce for on-bolro relrmlnt but the C-5A loa•••oae of 

Hli capabillty co ca rry out:.lle cl r"o. In-tHlhe ratu..!!nl It boeh h\Jnch 

o;ml rcr.ovt:ry I'IlMlona, I rcquluacnt [or uplo recovery , would require 

o:x[""o;1vc lIocUlicat l on to th. C- SA. The.. conalderatlonll hd t o schulon 

•. ,. th~ 71.7r I I t hlt baliellne for further stu.cUes. 
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Fig.;" 12: 

( L") ~ hht~rs U~ recovered by initial conuet vith tbl active in-rHIne 

r~fut!lni boo~. Refu~lin, 1s ac,a.pl i.hed In approx i ma tely 30 .eco~. while 

tl'lOl bt)(). 1s mG'I':.:! to its Index po.Hlon. lI.etr.:actln, action of the l«1ncop

111)! b\X)1II then pulll tn.. Hahter int o thl!! trap.,.1 index ~;ld lod fi ttinSG . 

....crifLt·ation 01 lock-oa brlnii umb1l1cd pOio'er [0 the 'labur while the 1111. 

bo~~ 1, comple t ely r~trlcted and ~ved •• ide to i tl park po~ition. tnaine 

IIhu t dO' m fllll~ .00 inithtu the hoht lng cye !'! by the t npua. 

(1.;) To bdn, th~ f i,hur on bf.oard, the tra ",ue is powerld and prolraau.d tn 

111010'1 thl fighte r into t he l,:,unch _nd recovery bA),. FollOlollnl prcl.urlutioll, 

IoIh,n hanK&r dl'c\(' hatch I! opl'n and cleA r, thot t rtpeu movlS thl Uiheer to chI 

OVlldtf!;ld travel"r suppon ~or han,.r IlOlola,., Operation 1a contro lled by • 

bO<l::! ".-' fllt :.r, tr:.opcze oper.to r .. rid launch and recove r y I"'peril.oc a. 
ludi!;"I ,'':: on l·lIU!. 22. 

(1', flu 5t: l cc te<! a rr ::"Igltlltenl [or I[O'ol<l1:T, l llunl;h and recovery h " ...., .':1 on 

r, '~f" ll. 

" 
I .~~. .'· "... .! /:,'1~('Il, •. ,11""I~D. I • 
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Figun u: In-Fli~t RHlmil'l9 (11) 

(U) On boud the .::arrler, fighters eM! be serviced, rurmed &tid turned 

.round . The bOlllb 108d1nt. 1l1u. tuted on Filura 24 ••howl 1, 7S0 lb . ~uhr 

IIu..nltlon. beinS raised frOll the ordn",nce locker to t under politicn on the 

weopon trolley . 1n the for:tSfound, t he YUron 1a cundated on iu earriaae 

for .11,n~nt to the figh t er nore: 5t .. tlon. TroUey. lire held to th.e deek by 

." &ero-~ raU and lIIove tu ,-my airplane sution. W1th ehb concept , turnaround 

Includinl rearm1n,. is eatl~ted to r~qulre 10 ~lnu tet per airplane . 

(U) Perlonnd n .quifilltenu ar!: 44 per ai rplane: In Me crav of 12, Hf 

sG uadrt)n DC 14 and 18 .upponing lpt!cill1sll . 

( ~ ) "rv r a tlcm o! Un flght.r!o i n ;:OI-"lb.u s lt u.atlona hOIll .. tUlh altitude bast: 

# , ~ulr~ 1 pre'lurlzed crew cc~p.rt~~nt' and hCn&4r decks. The l.unc~ . nd 

r,:( " vCl ry bays be c:oD'le air -lod.1 to transfer the f iJl;httrs bet"'een environlMrnal 

", t U:IIIC'. 
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Clot....,,··"" E••,..,.-.. , ..~._ 
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E,I_Uo,_ 
0 ,__, """Miler n." -" 
R.uOC ' La. ...... ''l00<'0i 

. ---""" 0.- ... .. L«\ 

1...........'00"-
C_ ..... L_ 

RECOVfRT CYC LE 

C_A"I.,OC.•
0.._." 
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" ..1 H.... u" 
'It' 10 ' 1Qo' I. HM\ Up
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o.COOO""'_....... M. ,......
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Ie) Figun 2$: l.MJnch & RICO'MY 

o 10 10 30 4CI eo to to 10 to loo n0121) 
, , 

•• 
rllMljne (U) 

(l;} launch and rico......)' 1. uped1ta:l by dud "Ittu and api-e ptNet ...11 

able oo -board d •• 747 . (L.lunch and ucc:rver)' requiral pOller about equal tD 

landin, kur reuutlon.) 

(C) t M hlun.:-h ~yde shown or. Figura 2~ 1s plced by air dahnn ruction. 

!he: fIrst ft!;htcr lDoJst be launch"d loS minutes 4fter radolt duec:tion of • Klch 

) . 0 enUly. ~' rOlll af: dIrt lutus (pilot in c.ockpit) tWO HF interceptou could be 

launched tn appro.lmately 80 seconds. FollovlDI element. a r e laune:hed at 

i 


IIO- oIo.ocond tntervlb . The inte! .... l for this concept 


l ure: mint fold to cycl. presl llelted a tr between blYI . 


Rllfllf ., lrl b.ys "'l.Iuld reduce til. hunch cycll. 
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I. U5 HI iNo. I Ftr! --- ----1 

l..lJH.INo. l-HQ. :()FltW -- -----1 
Ie) Figure 26: MilJiOfl Cyelt Tjmf IUJ• 

CAARIEK TIMI ON STATION 

(1.:) The Hlbter lor tie rbtl plul bunch and rr;-ovo:, rate uublllh 

Itation (11M! rlqulnd of th carrhr. Carriu payload, neu 200 ,000 lb, . 

alleN lIUltlpli IOrtl=1 by the Hlcfo-fllhten. The tift Une Ihovn in F1I\1u 26 

add•• ~lo\llllU11 Itrike Dl .. 10n tine to tha launch and tee-overy rb•• . 

(e) W1th lllla CAplbll!t:- recovery opeutl0,.11 for al"lon aboru eould be 

1nitheed .. u rly IS 1 minute. "'her initial launch . A vide r anle of mIssion 

U me. Ire probabll. Interc:..pt . 18110nl rinBI froo 10 to 24 1I1nuuI. Lo- levil 

'trtlt. .. iuions unlC froll 17 t o 86 alnutu In:! combat ah pAt.'ol (;O': ld be up 

t o 2. 4 noun . The carrier hi ' payload cap.blltty for It le.. r t hue lortin 

par f1It!'lter. a••ultinl tillle on st.. tion could Tange to 8 noura l or ..11 cOII'Ibat 

.,\'1' iI .. trol. 

(el A ~Ofe likely IILuion plan ..~uld d•• tlnate p a n of tlle force ( 0 fly 

t:"",bat Air PUfol (CAP) for lulic....15110nl. On. C~ lortie ltay !lUp~on tvo 

-:or !!lOre Itriu aorti.. 1n 2-1 h~urs. 
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 • w.jfIt V.,iltiofl • Ad.c«I FIt WI• FIt/Cu,;" Mild'l;n, • O~ HaIldU.. 

.WlGrDMfI• F"~try 

Figu'~ 21: Tla~ Studi~s SurnnYry (U) 

(~) Tr~d~ studies identified on Figure 27 vere conducted for vlr1ltions in 

th& fi~htp,r Ind carrip.r to determine major impact on IYltem performance. 

carrL~r compatibility, airborne launcb and recovery and technololJ appllcat!on, 

(Clr tht: 1985 IOC fighter duign. Fiahter trld.. Oiployed the 'Delt. '· 6 Variable 
, , - : 

SWl:ep de5h;ns. 

(~) The r~sultin8 1~85 point desiln fiabter characteflstlc• . lnc~uded the 

rollo~ing; 31~ic Launch Weight· 8.400 lbe., thrust to veiaht ratio - 1.35, 

advanc~~ techn"loJY wins design, armament with 25 mm cannOD and lev COlt 

d~f~l~u Dis.il., ~dular munitions- air to afound. digital avionici and fll&ht 

';"rtr,II~, lIIOdular mission subsysteu and high-g cockpit. 

II") Advance Airborne Aircraft Carrier characteriatics included, take off 

.... : J ~ ht • 1.2 mUlion pounda and a fiAl\ter capacity of 14 for airborne launch 

,I,d recovery. ,. 
•llIfllllIT!!Il1 

, " ~If"" ~ " UIICLASSilllOI 
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Ie} Fj~f' 18: Bille Wnghr Air t :) Ail Conligu,.,ion IV) 

nCHtER SIZE 

(I;) Sh e of the ltic ro- fighur is uvuely l1i:1.1ud by carrier geolletr-y ~nd 

Struc t ura l r.. nstrdnts. 1..'lthln these c(jnst r~ln tS the prlruty va riarion 

perc:itud is body IIn,th . The IIniallolll shOIoIn on fLiure 2! a!'1I! t l'\e r esult 

of body length. 

(U) Carrier tr~dt~ for ( l &nter ,tze varia tion I r e 5~ on Fieur•• 29 and 

)0. It ..." . btliC!\'ed thl t slanH l can t U\l ight 5:1.v1n85 could be ful1ud In 

bod)' [orsh'" n&urlal rc:qulr.:e.<:nts by d.,,:reu:l.ns t he ... ld t h of tha bndy cut

out~, tn~r ~f ore providing a l arler tor~ion bu~ on the out - board 11da. of 

[nC ( ut oU [S . Scrus S1111lg IoIi1' l.,;colllpll ,h,eJ tu detercine the [helo r'tical 

~trrl.l r equin:lft.n t . In the tutout ilr••• fo!" t he .in v.riation•. \lef,hu 

I.'c;rt· CO':lPU ( ctl \,Is lni [he results of the str~55 sh.inS co!ablned wit h predeun.in 

eo! theon tlc.al~to-.c.[ual f.e[ torl baud un p<lU BoeinS experience. FlluU: 29 

: . r""~. nr i lhll t .,ult ... of t he cutout si:'1: St'Jdy. 
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lCID K" 10 1d01I(. 

loh  iOD " 
v...... &....., " ......... 

.... ....._,......,.... ........... _,.... 
·/lo'a_. 

.•. 

Hold1nl t he airplAne fixed and incre3a1n£ en,lne .1z. incre••ea the 

-.,-~ .. 

penetration Kach IJIlmbll:r at Ie') level. Dulud apead frOlll a ''lrv1vabll1ty 

aun(,!l"0int ia H '::' .9. EOItlne .hl! and "'!Herna l drae tfhcte on low dtit ...de 

olC.::el('ution an .hown on F1surc )1. A typl,, l }Ull- 2.1 thual pOI.U.U II 

optdf1c nce.. tnnuH levld of 600 'pil ~lIIch to rrupond, tc: appro.bately 

21') "'(:on61 for ICce hutton !rorl 100 [0 600 ku. Tho 'OX f ...el line It 

tnt~rNe~l.tr thru.t provide••d~qu.t6! .ccel.ration up to a Af of 1.)5 .qu.re 

'nt. l.'1th l':I,utlSUJt ......enution the bllidin... thrult t o wdlht ralio of 1.(, 

NII,lId ~'oJ' Icc-ellUte th~ IttS-l1 ... 1tl\out 1I111vo of wupon •• 

II 
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Or.g 0'Iu1l1.1i lb) 

Eo,..,1ian $yntm 

H" 

on 
'30 

.M..... 
HIo- .,AII 

.
AI,80nl. 

..... 
• 
330 

TO Il.dt

I',ak....,.. 

lip fan. 
E,.tM'• 
Tip f"" . 
LtAylrd ,. 
•to 

TO' LOt 
016lr;1,.. 

.
Hyd SyIWII 

30 
,to 

tOtLd, 
Disk 8,.... 

" HydSyn.MI 

Hy' 

•... 
'.,
;, 
i i., 
~ .~,, 

.. (Li) four .Ill tc[nlte hndle, aur dullnl win ~...intd 10 addition [0 the . 
.i b..... l1nr .Ud concert. The cllooIIrlcteriltlc:. Ind In£lueDc(! on fiahun an i 

!n fJgurll J:! Ind 1l1ultuud ln t'18uu n. 'lVo au cUlllhlol\ hod

jli; _,.JtCllif VIIU itIJdled.. The inHated IUd "ploy. uc:hnololY nov bdDI 
,• I.!cvcl(lPl!d fur dr ell"hior, landinl .y.U"I. For aVCII"nc), landfill the lNul 

,k id V4~ rct31n.d for 1tl .!nl~ COlt, ~liht. Icd ~ol~t . I 
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FipJr. 34; TK:hflClogy AppJ/utlon IV) 

I 
TEcw.;OLOCY APPLICATIONS 

(U) TachnololY proJectl~. for 1980 vere ex&al~.d to d.ter.1De tho,e blah 

levuI.e .ppl1culonl tholt ",Guld reduce fiahter lin &114 bule launch "allht. 

W. l~ht reduction v•• identified ••• primary 1011 bee.ule the carrier v,lake 
' ; 111du aY'a reac hed befort voluae Hillti. Piaurc 34 .~rb.. the r..ulU 

lIhich lnclud, thon hllh levenaf: tecMolo,i" illultrued an nlur.. JS 

throu~h 40. DLlcu •• lon of tbe.e tachnolot1a. cln b. fouad in Volua. 11. 

(U) DevtloplII&nt proaraml 1n prOlr.." towud th~.. pro,.ctlOM cln be identi 

fhd rQT _11 _rc __ CJlcept ceruln _nuIIent element. . A~nt deve!opaent 

11 required for I 10", COlt defen.. atlltla, I Baht Wdaht 2) _ ,un, IDd 

a 1rf r~me we_pont tntelrlt10n or modul_r 8Un1t10nl to prav1de the ...~ 

b~ner1tl In _ ~ln~ fllbter . 
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6.0 POINT .DESIGN MICRO-FIGHTeR -1880TECHNOLOQV 

(U) Requiremen t l for the Advanced Technolol1 Micrc-filbtlr ~olved fro

(C) for .oIl II\li'IClllUtl in r~te areal 1\0....l1y duJld to U.S. fore.. , 

·~he enny I1 rborna thUlt vll1 be co.prind of M.IIJ KI~ZlII (even i1l 19S5) 

I4d ~dv&ncad filht.ln with capabUit.iu e1allar to t he '-16. lbe pru.eacI 

of HIC-II' ~ ,hould Got dlp-aele thl KF It.rik, force in &II,. opereU01l , lir-to

&lr or air-to- around. Therefore, trade Itu4iel havI a&a3iaed thl H7 1,11itJ 

In I hlflVY a trike cOI'Iflsunt i on to IUneuver and acceleute with tbl KlG-21 

b • CC I 1ntucapt conUluru ion. Thill MtchiDi perforuace, plul infll&ht 

lhr'Jet reverd"I , vUI provide upid pO'Hio1linS for convenioo. - panicullrly 

dudnlli "cl~.nn .nd yo-yo ..neuvIlU. The point dullO can INtnm thl. c lun 

K:C- 1::' It l OY hve!, loadlld with l,SOO Ih. of baaIb., \l.lliAa p.rt1l.1 .fter

bun..r . Acceler.tlO11 w/.f terburner i8 po..ibll frOll ta.at ... level crull. 

to V (If .. 1, 0) 1n le.. th&a is lel:onda. Th1a throtth rupollu vill
L 

require .In incr.... i n V for ••fety. For the Point o.I1P. M • 1.2 11
L 


bRll.vcd to b. Id.~~t•• 


'.1 AIR VEKICll DESCllPtIQ.'l 

(u) The advlnced H1cro-Hahcer, Hodel 98S- 121, 'iSUfl. 41 ad 42, v.. 

dRvc l opeJ by i.corpor.tina lele.cted eaerllna techAolol7 it.m. into the 

ellr rant technoloJY .rrow viq Mic.ro-filhter, Model 911S-20. ne _Jor 

conf illitatiOn ad..·.nceHntl . re dnc:-dhod below vic h .ub.y.t. d••criptloQ• 

.i: folloving.,. 
·•. Kodd 985~12 1 Puturu 
r.., (U) o 	 Adv.need UCMolol1 "Atrow" vloa plufona vlth tip _1101._ ".rtiul 

lurhc•• fo r i""roved flow fie ld over U n•. 

c. Sioooch \l1f1.ble c.uber hadin, edle (vew) fo r JaprovI '; -.neuvl r abl1ity ., 
o Direc( lide force contr(ll (DSrC) devi ce for prac1.alOG un.uver•• 

.. o !ody~lns blandin, for internaL carrLaIf: of the 1U4 &Dd 'Olf ilbt·. 
~II11Uu with . 1IIpler Itrvctura. 

o ,\(''''''"1:':::.1 linnr .rr.y r3d.r IIOdu.le for 1"telution 111 two 

Jiaea,ion.1 hori~onc.1 ranp inlet . 

" Hi-'I:uleration cockpit dui", vlth 50· inc. lined .eat for tolerance'. 
of hlaher ,ulealnMl g levell . 

JI 

(JISI.'" liZ 

http:IIOdu.le
http:capabUit.iu
http:filht.ln
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(U) 	 o Eatenaivi 1.1" of advanced eocpollte Ind .,tal11e atruetura. 

o 	 A ,"11er, advAnced eyele enllnl relultin. froD pa.t atrerlft • 
propl.lldoft lu.beYltu InteBution (APSI) a t\leU..I, 

, ." 
!O!.'! 	 i ) 
(U) 	 A sun ,)'n_ ualas 2) Ell cu.le.. , GAU- 7 t ype ..1III\1n1t1on w•• chonft ,
for the 1980 Micr o-tiallter. Due t o velaht laG vol~ cooltralM., I t\I'O .+-i 
barrel a.tlrnal drive lun coneept by HUSh,. Tool Co . , Aircratt Dlv1,10n 	 I , 

~ 

"I. ul.cud. 	 L~ 
j 

Advanced Short lana. K18IU, .~ 
(U) 	 1\10 internally c..tried. tube I lt.nched , dOI-Hlht at..Un are 'l 

~'O; 
~po.tuletad for thl 1980 Hlcro-ftlhtlr. A vinal." conflKUrltloa with oi 

vlctorld lOCkat thrul t for hilh GaDluvlrabl11ty and .. body d1..~t.r 

dA11ar to A1H-9 or Zuni 11 conaidcred le..lbl.. M1.dll u.haun I •••• 

are ducted overboard (open t ube launch). Look- before-launch capabl1i~y 

it! Pl'ovided by pl'ojectla, the lI.iSsUea ,uldance ne tlon throulh the win, 

1 .. ad1nl ad,. franaible POI'U. 

5cnu HU.1on 

(U) 	 Two 1165 lb. "SlIInt bo:ah"hav. been cM.an for the pl'iury elr-to-Iround 

.11Iion. A foldlftl fin der ivat i ve of thls modular v~apoG 1a 'hOVD 

carried tan,ent at the vinl-body intar eection . Additlonal v e.pon 

carri". hard po1nta are provide~ under each vins jUlt inboard of 

B. L.46.5 cO accocmodate a varle t y of veapon.. 'otentl.,l p.r fo rm.ace 
.

,alna r lluitina frOlll vins-bod)' inteuect10n ac.Q r el curlaae ahovld be 


evaluated dut inl e)l.terna l I t o r a develop_nt and I",. se l ectl"" for t he 


odv.llud t~chnolosy Hlcro-C l,htel'. 


(u) 	 Becaule of IIIOtherahlp laul!.ch bay and I t.,rase bay dearance 'le l tricticn'. 

lower body. comer :.ount&d . finned 'oIea~n. and 10llar body taosent ICOtU 

have been · ~c luded • 

the performance ch.r.cterl.~· '1f ehte developelental 1D1.aUe are 


compatible with th~.e .,.aU3ed the operatioM! &1\&1)'a11 <.If the 


int",r(.ept _1. • • 10n. 


" .. .. 

'Wi liftAilu 

" .____ _ ----J 
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c. ECH , Reconnai.sance Hi.sions 

(C) 	 Although detailed analyses of the equi~t requ!r..enta"for these " 

~••10ns vere not completed during thia study, coordination with 

suppliers in both fiu.ds indicates that their advucad EO:I .. l!CON " 

Equiplllent wUI be pod mounted. The wiGI "lou"vUl: b. ~"a4., to: car.ry 

thue pods. The aelection of deception !eM b aD uceptioG: to ,od: ."~" 

cudaga. Track bruldng ECK elec.tran.1.ca is paculed. U .the 10111~r 

body avionics bay of Hodel 985-121. 

Milllion Nodules 

(u) The 1980 technolozy Hicro-filhter confiJUration allow. tv~volumas to 

be dedicated to modularized aission avionics: , 
1) Aircraft nose . Yol~. 4 ft l • 

2) Lower lip of engine iftlet. Volume - 3.S ttl. 

With fev esceptiona, all .avionic ca-ponenta of the aisstoa .,at.. 

modules are acco.aodated in these volu.e.. Ie addition to nece••ary 

cockpit volume for controls &displays, It.ited .elUDe. 11 available in 

the vinl leading edIt! between flap actuatora and IDn/~aile ba,a for 

component inscallation (e.g . antennas). 

(U) Fil\lre 42, Hodel 985-121 inboard profile, ahova the iutallatioa COIlCe-pt 

for ..jor ',sta cOmponenta. 

6.2 	 WEICHT AND BALANCE 

(U) Hasa properties are estimated on Table I, for t~e Point Deaian Micro- " 

fighter (Hodel 985-12.1). ..,dlht and balance are predieted fot". the deaip as 

drawn, Figure 41. 

6.3 	 P!lFORHAHCE 
(U) The 1980 vera ion of the Arrow HF is at.1lar to the 1915 varaion but 

include. aome confiluration and structural chanaea that te.ult in aliahtly 

dHferent aer04ynaaic characteristic. aad cona1d~.bly la.a Vdaht. The 

chl.naal vhieb in! luence the .erodynaaic. vue prine!ply th. tb1ctai' "v1D& "root 

.eetion., the -reduced volU11.e .and shortened fuaWle aDd tbe !at.ria&l c.arrl.,e 

of tha tvo air d.fena. mbdl•• replaeJ.na the U'tu-.l AD1-9'. of the 197.5 

\·erdon. At.,u operaUq rlll.s the.. chan,a' teded to favot' the "'121. . - , 

it;) The .dvanced et!.1iD.e cho.et!. for thi. futu"1'& .pplicatioD va. a turbofan 

i nv.~tigated during "earlier APSI/Ar!CG .tudie. . The eaaine v•••ized to 

pwvitle a 1.4 thruat to vdaht at 8,000 lb. HP valaht. 
44 

CCiNFlIIM1fM 
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(e) ri8un 103 .howl! the t/W aDd W/S required (or ..ollR'uat .9H ud 20,000 

. :It. the t/'J h ade.qu.ate to Met tbot: nqulr_Dtl Df the S G alUUftf 

condition. with the two 1.7)0 lb . atrlke weapon. iDc.luded. 10 thl clean 

conU,untion lultdne.4 ..oeuver 1a '\4Periol' to a4veDCe4 fllhtar thruu 

CiP.ble of 7,'s it t~e condition .bovn . 

(e) Tile fUlht envelope for t ha 9aS-121 vith .uta. cb.nalt 1. ehawn on 

-"lure 44 and 1ndiC.4te. that the aircrafc can ....... UI Iit'-to-air co.ltat 


u? to an .ltitude of }O,OOO feet Ind apaed. up Co ~ch 2.0. 


(e) The. intercept ti.. ton .uo 011 Fi&'Iu 4, at.lrta vith the la\mCh at 


30,000 {t. and .8 Hach. The lDtircept l'&diu of 150 aautic.al. all.. 1a 


p~rf~r.ad in .pproxt.&t.ly 10 .touce. fl'~ 1auDch. 


ee} Strike Ida."," perfor;'M.oce canY1D& 2 advUlcld 1I0411l.al'bed v ...,pO'M 11 

ohovn on Plaure 106. lbe dra, of ch1, veapoo 1nae.llat~ 11 about 75Z of 

t hot for 2 KK84L', bec.u•• they .re vell 1.tllrated toto the &il'plaaa 

configuration . 

(e) The dr-to-dt 111,,100 baa a au.baoaic outbound Uld J.o.bouGd cr\li.. 

with a comb.t ....nt 10 the IIl1d41e.. FlIU.U 47 ahawl tba cOilbat turol 

ay,tlabl. at .everal Kach-altitude co.b1D4tloa. va. al••!oaI raiiu.. lb. 

cOIINt tuml availlbh consider tile fud p.aalty of a.::cderat1D.a trOll 

crulee to the coabat Ipeed. At a millioo radlua of 350 ail.. approu..tdy 

10 full )60- tU~1 at maKiqum thrult ae thl eraoloftic .peed. typical of ch. 

atr-Co- air enCOU:Harl .~·e achieved . 

(C) So~a of the chani" incorporatld in ehe -1 71, relltive to the bl••lin, 

raode1 -20. have I nelative i nflaence on the hilh .pled perfotMDcl. The 

lharrer fu.al••e and thl thicker vina root both rllult 10 additiooal VIV, 

41'1,. Uuvlvlr. thl airplane can .tl11 Ichieve Hach 2.2 10 thl a1r-to-lir 

coofiluratioo, .1.ce tho air defeQAI ai••il.1 are carried iDtlrs.!ly . Thl 

duhed liftn on P11ure '4 lhov the .pud ploalty for clrry1q cwo .lUl-7'. 

on un4ervin, pylona to be Ipproa1mately .J to •• Macb. Thi. peaalty rl.ulta 

be"ule che ~~ 11 a Vlry amall airpllft' aad Iven thoucb thl AIH-1 ia rill· 

c.i.vcly c1O!on Idllu),naalc:ely, it 11 larle Itld dlfficu.lt to ateach co tbe 

'.: ~r L.III-· in a low dral CODfl.uration. Hucb of thb panale)' could b. avoided 

r 'h' ,"upon "'arl dl.tsnad vlth {oldin. or retract in, fin. a11O\1'ini tbe 

: ' 1_~ I lu to bl urrie4 tanalotla11y. .. .. 
~1'Af'Al 
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6 . ~ stABILITY AND CONTROL 
(U) Pradlcted lift curva slope and aerodynaaic ceotar .r. abowD 00 

HI"u U. DATC(It methods vue und, for tha bllie wil:lll·\)04y cMractw:r1Itiu. 

1n conjunction vlth MACA ~ 2229 for tip plat' eCheti. n,s ~st Conrard 

ae.rodynA£llc center is at 42% HAC. Therefore , for nro naUe "'Ilns the 

aft c., . 11l:1it 11 at 421 "-'C. At preunt cha accLl&l aft c.I' is 11:.,,, llZ' 

ahud 01 t hie poll1t. Th. [.,. IIlVSJOpe raqu1r....cts w111 be ft..-d up ,feu 

wind tunnll testtn, . 

(U) IHnctlonal ,tabtUty 11 shown ill '11'1" 49 . the a1rpla.ae wLll ba 

o.t llblc thruulbout the KAch-aA,h of atcack raa.,. At aupauoalC speads • 

••• .., .. . stability due to anile of .tudl. it ainl&iu:i bac:au.a. tha vcrtlcel 

t . l1l ~ ;au IIOIlnted Oft the vlnl tip' and do not eXllariene. tbl dyn_le pr."un 

• "I)o~ typical of U .lltlr mllnud taUa. 
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7.0 ,.F/AAC SYSTEM CONC~PTS - '175 AND 11180 TlCHflOl.1)CIY... 
1.1 Ht1LTl- PLIPOS! STUll SYSTEM COHCUT (ltJ'SS) 

(U) 

11 ... isned to cnr)'. l"ecov - and turnatouGd Ita fighter .1"'0[1. Command 

,and control is but handled . f "lACS . Globd d:eplo~t wUl baillUe fra. 

1n-HiSl'lt u[uel1ns (If the M • .• ,,d AWACS. 

(e) 

Me .. 1 7U AIJAC5. 


,qllildronl) for dt.ploYIMnt [0 !urope.l0 8 hu. frota alart - OD atatlon &ad 


the (ilhter3 wuuld ba conftlured for fleet air def&GI••••ibat ,II threat. 

up [0 Hach J.O. J'he rearalnina 80 pucut could be couU,ured for CU, leed, 

Aeec1 Strike or CAS fr~ ator• • and provlatonl 00 aach &AC. 

(l) '-11th 200,000 lb •• upendable lod chi 1910 loe AN:. could [_10 011 

TVeDty parceat of 

for J or ~ lortlea over combat radl1 from 100 to 250 D.sl. Global daplor-eot 

could be accomplished vlth 147 tInker. for .ach AAC and AWAC. Global 

cover_,a fro~ U.S. Ba••• requir.. onl refualiQl aDd 17 hrl . to reacb the 

·f,!lthelt air l.uneh atatlol1. zwar cOlI.fltct.! . 

(C) The 7' 7 AWAC/Co--.od !;hip (lMAC/C) 11 .n.ll1ond .. b•• t for the MPSS 

because it ha. t he tan,c, endutacc. and payload eapabilitJ . to ~alt ..tch the 

7~ 7 AAC ~hlle parfor.in, the ..eel t&lk fa .ddltlon to the NiACS taat Go. 
Iperformed by the E- )A. ., 

(C) flI. 747 AWAC/C "O\l!d incorporate .o.a of the Mdiflutioo. c~ to 

the Me. TVo lawell aud recovery Nya "auld carry tvo H1ero- ft,htara eoofi,

1,Ired for {eeonn.i.IAnce. Other Reccl-fiabtl'. tfa. the AAC tl•• t coald be 

brouiht ~bo. rd tor tran. fer of lntellileD~e data. On-bolTd p~oea•• ll1.' of 

photo rtton da t.,. would be iDclud.d in the 147 NlN:./C. tha would allov rapid 

lieehinu maklD, and early brJ.ef1nl oC all Hicro-fi,hteT crev. by vIdeo . 

" • 


, ., .. , ,,-," 

http:parfor.in
http:eapabilitJ.to
http:AWAC/Co--.od
http:urope.l0
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I, 
r 

, 
i 	 (e) Tht. !Wld

"'n, Expendable v ..po~ "'ould &mOunt t o .ppro~t.lJ 1.200.000 lb •• for 

..eh dlploycent. rabla It lho",. the notaioa1 br....ltout for the tore. 11 

201 of ,11 flahtlrl ~r. d~lc:.t.d to fl'at air defln... Currently 

proaramaed IYltlml do not have th i' ••If con.tainld force capability. 

fe) T.bI~ II: Ex~~b/. - MulrtputpMI Srrib $yIrwn 

~D()fIIS/rTR... lo!'PNS/MC"'lAl'OHS IIPNS/MPSS rOItC! 

;lO lOt ~ (Round.) 

2,000 lb . Mod 

Huaidon 

Air Interclpt 

Ml..Uu (Ai .... 1T 

Type) 

.Ut to Air M1..11e 

(AIK-0 9E Type) 

, 
-,1 
-, 
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1980 Tecb.nololY 5zu.. CoDupt 

(e) The projected 1985 IOC ')'ltUl ..plo)" • sroven 7ft7 .uC with uk, off 

\fellht Iqual to 1,200,000 lb,. Each c:arriu h c:a~bl. of oarr11D& 14 

Advanced Hlc:ro--Ullhtlra and "..pon load' for tht.. lotth, ..~h. Kodular 

ounitlon dc~elopmcQt 1, projec:t.d to provide lulded bolbl 1D thl 1.500 lb. 

dau vlth lehultty equal to the 2,000 lb. bo1lb. of toa.,. 

7. 2 FU;HTEJl./CAJUU£R KATCHlHC 

7.2.2.1 Flahter/Clrrler 'Irform.nc:. 

(c) . Th, ilaplcr of rhe Uahnt on tnt' carrier aDd tha cud'r 00 tha filbter 

'is .hovn on FJlllre 50. Wleh an c.apendabb laId of 200,000 lb••• tht 147 

tar rier can Cflol.he OutboWld ".000 a.mi., r .. 'Utn 011 coab.lt IUUon frOli 1 to 

).6 1'10101:1, depend1nl on !'!tuo-Ulhtar coo .. ..nt. aad retuto 1,000 a.al.. 

The effIe[ of IUcro-ii,hur cOlIIIJl--.nt she 00 p..,lou d.l1vu'u to ~he 

[arlat 18 Inehlded on Fiaure 50. An optillua auabtr of f1.ahteu for II 

"lven m.1sllio:l can be eelllcted by trading ehe carriel' O1l~etetic;D flld a,ewe 

the uti that p-yload t. dallvered , the rate Micro-Hlbter. \&all fuel, and the 

emp[y vel,h[ of the HicTo-fighter compl...Qc . Thia KiCTo-filhter caapl...Dt 

trade Ind.tcate. [hae tha opti_ a••t of Hlht.tII for tha aroUllci attack 

· " tinion ill buv...n 6 and S, With a hansar capadt, of 10, at l ....t tVD 

Micro-fighter. are available for carriar daf.Qlle. 

7.2.2 Fi&helr Carri er KAt~hinl - 1980 Te~hnolol' 

(e) lIhen the 1985 lOC K.icro-filhtet' ia t ....d with &II advancld unillt Qf 

Increated eapllbil1tI....,It.. perfor....~e 11ke cb.at .bow CIa 'iCute S1 eu 

be: proj ected . In chill ea.. , II 1.2 a111iora lb . aroveh veniO!!. of the 147 ia 

Ino,", deployl n, II variable ,.~ar of .a'a It II diatance of 4,000 a.lIi. ne·. 
paylold to [he tar,le provided by var,l1111 nu=barl of HP 'I fly1Qa .ultlpla 

I IJr tiu b 11'10,,": At 4,000 n,lII.1. radi\,LI, over 100,000 Ibe. of payload eaD 

be deHvarr.d vith l O 1iF'l Byin, l lortie. ueh. The expende. load at 4,000 

n.mi. 11 approxlJuUly 300,000 lbl. It. typiul etrin waioD of 40 n,ai . · , 
fla hve! d.." and 210 n ••1. e(!,Ibe Cue VI",re '6) CIIITYi.q (2) 1.150 lb • 

..,upon, vas the b ..b for th& plotl . 

. . . _' .. 

· . " 
C~ 

• 

" 

http:cOlIIIJl--.nt
http:Cflol.he
http:Irform.nc


• • 

' . 

f• 
> 

t."'" 

• 
~ . . ...,PDL tl i)-f) (vOL. 1) 

"" 
1.0 .. 

:: §. 

4,000 ML Rid. 

• >. " -rTH 

•• 

~~--~--~--~----------~ 

L 
.IIl.CIJO La 70 Carritr 

~ I--~"" I 

~ 
l 

• M/F "'y~. 4,000 La 8omt1t 

q,,~ +--+-+--+------4 
"'s,. .. 

~ )OO~-~-----+--~~----+--+----~--~ ~ 

1 
A 

•
• --

2 

I 
, 

, , ,2 -.....io" "l1li9' 
-I,OOO HMI 

fe) Fi~rr 50: Fight", C.rri., M.rchill, 1915 Tdna/ogy (UJ 

\I 

CO''DftlTlil . -" 

. 

J 

- .. "- ~ • • ' • • ....... _ 1M' _A ' .. ...-.._ . 




1100 

• 
~ 

1-PfIlI. TIl. 7)-93 (YOl. I) 	 ., 
:.1 

• 1.2" La ..,4'l'fP'M~~ 	 ~,.. •M/F'.,... .3,1CID La ~ 
"11,140 La AmnIo. . 

--r-_r-_ _ IC', 

1100 t--,--->,j._-- + - --,,; 

., 
No, ol bofWrt'" 

r-
I 

..... 
",~~If..,.....oo'-

------

• 

+-----+-- ---4-~ ---

:v---:: 
, 

.-
o_ l

I-!~$w,!::::~R_.. F-- -+- Hi'~_~Hh!;----+t--+,. 

" 

• , 
MiNion R. "p 
"' 1,OOONM I 

l • • , • 	

, 
~ 

• 

- J... 
.~ ,, 
~ 

: fi' , 
.---" ., 
'~1. 
, .~ 
~ 

oA , 
- .~ 

~ 

;.c~

• "'''' 
1, 

•
, 
.jm 
~ .," "" 

~ 

"•• 00.
•,
•, 

,,. .i 

~ 

-! 
"" 

, 	 "'" 

"" 

' 00 

(~

• 

'. ' 




__ _____ u_ 

• 

COllf'Pild liar
I 	 AlPDL ta 73-9) (VOL. 1) 

&0 CONCLUSIONS & RECOMM£NO"'TIONS 

..(1]) Thh study hu YRCOVUld 	IUn), qua.d.one, "hleh nqulu anl"Us beyond 

the Ilcupe of tnt. effort . liDlt of the concludone IU q~Ut.tlYI! b'e.u" 

of the lillhaJ depth of the .tudy. The red payoH rehtSve t o c:urun[ 

concl:pts need, co b. I!qllor.d. Arq cOIIIp.uieon in.1o <iy tapldly involve. other 

paru 	ot t he 'YltoUl and ~upport.11'11 IIYl t -. - bee . ... . " the 'to"/MC 11 foert of • ,
tota l 1)' lie" concept o f ojlerat1g"a. The .yatslt (!'d"lrucl t o here •• the ,.Multl - Purpo5e St rike SYl t em) 111 an airborne VIr. Ion of the U.S. Navy'. 

n abon., stri ke fore ... . Se lf conulnld caplatlly (Of the duu tlon (If 

!oIpera t lons ""'1'1 frOIll itl 110Il101 ba••, 

e.l 	 "I;.fClUS IONS 

(U) Th, concept oi • !1J.uo-Uahur/Alr bornl oUtc:r-1t Careier 11 technically 

! ... l bh 1M could ba operationAL by 1980 vit h e~erllng tech~ololY. Op ara-I 
f Hond 	readb1l1ty r aquirea t.echno lolY dUlOnltrat1ool of lir lau.nch and .. 
" 	 recove r y .r.d !)n-hoard hlnll1ng of the fllhteu. 

(C) rhO' 1)'1t~ con.(' ept ofhr5 the poUnthl of ,relt nltiond benefit 1n 

I rol1 t lu1 wor l d t hl t luna to"'I1:d I l ov profUI .-..t!eln I kpolUt e ovenUI ,, ,, ·.IUI .. 	 beln, re.""n.siy. to diYerse neede of aUf alUea. 

t 
~ sun" rount h 1 

(C) 	 t)u.Uu t ive evl luulon of the .yate:. inclicl tea the rollO\1!ng potentiaL 

l. 	 SIIIIo; day (a_lXIn. a to I ny put o f tha world, ready for comblt.L , , 
1. 	 Scalier lo....e r COllt cullibat vaMcle••I' 
J. Deplo~nr <II, an A 1t~rna Suik.. Force or 0 COHl.JS Air Defeole 5),1[ e. .t 
'. 	 Reduud 1lI.'",l'"".. r requ1re_nto thrOll,h Ivailable lechnolOIY and reduction 

"r ",,'"1''IC!'' ' bl~.I . L.I. thin 1/ 2 [he ItiInpO'.llr nov 1'equired for a C-'SF 

! 
, 
I 5. 	 A. CU.\(tI-'L .,,; opeut!on that provides An .a1turUI:lvl to V/StOL H~hUr5 

fro the COWb4f [hlltr•• 

b. 	 .\ u p ld <1epl'>)"I)Int nrike fo .... 111 t hat: l upport l itaelf and prnUCU
I 

~t J <:, lf tn '='''lIIbat. without brge , [oc1I.p11ea of preposit ioned equiptlln t 


Jl lle! IIIIl nl'0wll. 


lYiJQ Inl t ld Oper.lltlnt CapabIli t y fro,.,.. _ 1'llna ttchnolollf (1975) 
~ 
",J ,urre.nt uchnol ng)' d e£.On:tut l :)r l,r.,\!"IoIU.1 

t 

I 
~ 

CQNflQfHTI" 
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"L 
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•(C) 

Deplo,..nt of a .trike force by Airborn. Aircraft Carr1er 1• .o~1 

eftlcU",e tl,&n dep10yaeut by air tr~port 0II1y.
; 

In-fU,ht reerainl nd U,hter tUrnllraul!.d to a11;l1••1 t~ .arout" 

to e.at. 

~ne "trcnf\. Cerrhr (MC) 

(U) A1rbornl Aircrlft Carriers CIU bl developed fto_ currlat lar,a alrcrlft, 

dther the C· 5~ or the 747P. The pt.,eat ! ..dbl.11ty etudy ha. Idatifleci 

the full~inl charlctariltlca a. dl.1re.ble for airborne aircraft carrlar•. 

1. 	 Payluad t~r.bl1ity ahould allow a ~n~~ar of Ktcro-fi,hterl 

t o be. car.ried, C <:'D.a1"!~,,,~ vith .poUlal d.."A1t, ~ cdt1~al wellht 

and b.1a,..ce. 

2. 	 ~l l_unch and rcc ~,cry capability for redUDdancy IUd .1D~ launch 

cycle. tJIlle. . 

l. 	 Inflilht [etuelinl Ivailabl. at both leuDch an4 rlcovery etatioal to 

r.CuII fllhterl at rlcovery and to provide refuIJ1n1 for other alrcraft. . Sp.e.d 	 and altitude capability for rlcovlry of O.erlo.dlu {llhtlr," 
H · .8 ud 30,000 ft. 

}. PI:I Coc.uc: e verutUlty for iaUILC:h ad rec:overy 111. dear all' without 

~ontraill. 

o. 	 Carrier verlltility to oplrltl, in other role.. £lternlta ..pIicltiODI 

include: clrlo un·tlr, tanklr, troop tran.port, !Uc.ro-fipter 

trln.porclr . 

1. 	 On-bo.rd r.arminl and turnaround alrviclci to Illow .ult1pl. eaftle 

tl1ty fro= .acn filhterl 

d. 	 Pf~_~~rt led hanlar Ind work at"l with atr- Iock e~ar~t. tor 

launch aDd recovery. 

( ~) 	 No ur \ ~ue tachnololY development hI. beaa identified tor Airboraa 

Atr~rlft Cerrtlr. Da.anltrltton of capability 1. pO.11~1. vitbio thl curraat 

.lattl-?r- thl~art. the 747p bOlt .elt. the.. raquir_DC• • 
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1.2 	 RZCOHMZHt'iATIOHS 

(U) Further r....rch h nco_Dd.d to develop I b ..h for drtdop!lllllltal 

dlCl,lol\l revnd1n1 tllh conc.pt of op.raUon. 

1. 	 Wlnd t\lMe! telt of tha Point Dadrn .ad,1 to batter deUrw.1Ga the 

Aerodynamic charlcteriltle. avar the 1\111 fl.i.ht envelopa &Qd in the 

.uo-i)",aalc 1nf 1ultm:e of the drboma aircraft carThr. laiti.l 

Ult ln, .bould ."lIre interferencI IIfter.te at alch eveD.t dUrinl 

the recovery. 

2. 	 Ru nrch leur-.ch and neovery dynuic. with pilot in the l oop lilDulatioa 

••ploylna chlr.IICtcr1etiu of fh. foint nul,n Micro-H,hter Ind 747 . 

J . 	 D•• lin , rudiel to 1deutlfy ~re d.tal1ld requir~nc. for on-board 

b.nelln, of fl,htatl for re-rain•• lervicin•• an4 aircraft (raalfar 

...lrhln the curie l'. 

4. 	 'rell.inlt)' dullo 1(\ldiel of IIOdific.tion. to 747 clrrhr drfrue 

for de.onltration of airborne launcb aad rec:o.er),. 

" 

UNCLASS!;:![D 
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,. 
•• OTHE. IIE~O"T MOISI (AII7 _ ............u IMt..,. ... "~Kf\oO' 

Ihi••.-peri) 

10. DISTIUBUlIOM STATEM,.. T 

'I . s.uP~LII!II(MT ..IlV NOTU U. ".LlT.... " 
AIR. FORCE FLIGHT DYNAMICS LAB 
AEllOllAUTlCAL SYSTEMS DIV. 

(U) The report presents the results of an exploratory investigation to 

determinr the .iz~, perform.nce and feasibility of • Hicro-fighter design 

Auch thal • number of vehicle. eould be traesported or air launehed and 

recovered by • C- S cl... carrier ai rcraft . Emphasis vas placed on; 

identification of potential applications and requirements for a Mi cro

f1shtaT airborne aircraft carrier .ystem, deter=inatlon of technology 

requirements ror airborne launch and Tecovery and the technology requirement. 

for airborne launch and recovery and the technology r equi r ements for the 

Htcro-fighter. The scope of inveatisation included evaluation of five 

fi,hter concepts and two carrier aircraft . Trade .tu~e. Yere performed to , 
aS3tS& launch and recovery acheae. and technoloey applications. Evaluation 

l~d ~ u thM definition of 1980 laC and 1985 laC concepts for Micro-fighter 

.',;. : ;"orne Aireraft Carrier Sy.teu . 
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