


HOH ABOUT THIS? 

The cover depicts two of the present evolutions of the ~1cDonnellrDoualas 
Phanton II --an AWG-10 (1527) equipped F-4J f lanked by a pair of the improved, 
more reliable AHG-lOA (1590) equipped F-4Js (the 11 Al pha Birds") currently f lown 
by the Checkerboards of VnFA-312. The "Alpha Bi rds" have several long-awaited 
improvements providing aircrews with a quantum j ump in weapons system reliability 
and capability, anJ a greater tact1cal flexibility. 

These improvements include: 

1) Increased radar availability throug h the introduction of solid 
state con1ponents generating 1 onger mean-time-between failures; 

2) Incorporation of a servoed optical sight that displays both air-to
air and air-to-ground "heads up" data t o the pilot; 

3) Smokeless J79-GE-lOB engines that elimi nate the Phantom's "tell tal e" 
smoke t~ail in basic engine; 

4) An all gray paint scheme which reduces the visual acquisition ra nge 
of the Phantom and eliminates the "white belly flash"; 

5) An improved built-in test which util izes a digital test control 
1ndicator and light em1tting diode for r apid assessment of complete 
weapon system status; 

6) Improved missile profile display tha t includes real-time target 
r1aneuvers. 

Although the smokeless engines and the all gray pu.int scheme u.re not "/\lpha 
Bird" peculiar, their combination with the improved weapons · system has produced 
the most viable Navy/Marine Phantom to date f or counteting the known threat. 
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THE CASE FOR THE CAREER CAPT/\Hl (.'\V IATO~) 

Talk about an idea that will never sell .... But, what the heck, I might as well 
get it off of my chest: 

The annual USMC ~ajor's board has just reported out and, as usual, they can be 
commended for their considerable ef+orts. The F4 community in the r1arine Corps is 
sufficiently small that we nearly all know each other, and because of that, the 
"community" nretty ~tie ll knows who the performers and non-~erfomers are. (Amazingly), 
the promotion boards over the years have often made "official" the !;eneral assessments 
of the community. However, there are occasional denartures from that record and this 
year was no exception. 

The "1arine aviator is in the position of bein~ 9raded !"Jrincioally as an "officer" 
(and all that involves) and only incidentally as an aviator. This is desrite the fact 
that generally, he must devote the majority of his effort during ~is early career to 
developing his aviation skills, knowledge and exrerience. Indeed, if he does not 
become solidly competent as an aircre~tJman, he is of no use to anyone, and yet, if he 
is to be senarated from the ~arine Corns, it will be because he is a noor officer and 
not because he is a poor aviator. Ind~ed, he could be a S~EAT aviato~ and still be 
separated for reasons only vaguely connected with his ability to shoot down the bad guys. 
It could be ar~ued even, that the very qualities most an~ro!'riate to marked success in 
a fighter rilot (extreme self confidence, measured recklessness, aggressiveness, single
mindedness, etc.) might get such an individual in trouble with an unsymnathetic senior. 
(lie don't ~h,ay_? v1ork for fighter C.O. 's, ri~ht??) ()ne ouick F'\C/.'\LO/.'\:lr:;uco tour could 
easily be enough to do in the career of a hiahly corn!Jetent '1arine aviator/NFO. I cannot 
think of a similar double jeo!Jardy situation in the ground forces -- ~hen ~as the last 
time you had an artillery officer in your s~uadron? 

So much for the sniveling --what's the point? 0ther services (RAF, IAF) have 
very successfully incor!"Jorated career squadron officer proorans into their overall , 
officer promotion systems. I do not !'ronose that we do the sane merely because they do, 
but because it has a great deal to recommend it and it is coldly efficient. I rropose 
that instead of forced separation for twice passed Ca~tains, rronotion boards be empowered 
to offer a career Captain option to those officers who rerresent excellent risks for such 
and who represent a substantial investment by the '1arine Corps. Such individuals should 
generally be left at the squadron level, in combat billets, where their expertise and 
skills might best be utilized. Separating an officer who is an '\CTI, TopGun graduate, 
\ITI graduate, training base, second tour, combat-ready aircrevman because he is not a 
particularly comretent administrator or mana0er is difficult for me to justify. l'lhy not 
offer him just what he probably always ~t/anted anyv•ay and rerhaps !"Jrecisely that for ~t!hich 
he is most qualified? 



LPt's let the upwardly-mobile, hi~h achievers do just that -- ably assisted by 
squadron 1 eve l experts, not burdened vti th the daily rel]ui rement to be a 11 things to all 
ueo~le. Surely in a fighter squadron, there is not only roor1 for, but a need for, 
fighter 1>ilots and RIO's who can remain year after year, damring out the denartures 
frorn reason so regularly generated by the high sreed !)asses made by itinerant 'lajors 
on their way from one administrative billet to another. 

He might even offer this ortion somevthat earlier in the nrogram. I think r1any 
!)eople would be surprised at the number of takers. 
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The following three (3) articles are reryresentative of the current discussion 
concerning the effectiveness and efficiency of sin~le aircraft tactics . As w1ll be 
abundantly clear in najor Barry Hatts 1 ar ticle, single-shi~ aD;Jroaches to the tasks of 
air combat are decidedly not a recent 1nnovat1on . They have enjoyed a renaissance of 
late, however, 1n reaction to changes~cs and e0uioment by some of the op!)osition . 

S1nce the re are fev1 constants in a1 r combat and since Dre-em1nent amona these 1s 
the constancy of change. 1t should sur~r ise no one that honest di fferences of ooinion 
will o cur concerning the cu r rent "best" v1ay to ~et the JOb done . It behooves the 
f1ghter pi lot, therefo re, to study h1s ~rofess1on carefull y--the deta1led history of 
past battles and tactics, problems and solutions and the men who formulated them . It 
1 s no 1 ess germane for us to study ~1arse11l es. Udet or the Battle of Britain than 1t v1as 
fo r Patton to have an 1ntimate knowledge of tlanoleon or Ceasar ' s campaigns . \Jhat you 
don ' t know can get you k1lled 1n th1s game 

All t hree (3) of the art1cles wh1ch tollow we re wr1tten by comnatriots of yours 
who are try1 ng then best to keep such an 111 fate from ha0Den1ng to you . \1lhat are 
you do 1ng? 
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CaoL Jim Stover 
flABS-11 , '1AG- 11 

~1utual sunoort 1s dead - learn KtlAGl'OYO \Klss r1y Ass GU}S, You re On Your Own.,..) 
and l1ve . Heresy? Perhaos not . As the Israel i s so aotly demonstrated 1n the Yom 
K1oour War, mutual suooort 15 v1rtua11~ 1moos~1ble to ma1nta1n 1n a mu l ti-threat 
en~ i ronment 1lle have been told that Is rael1 F-Lts entered the mass 11 gaggle 11 t ghts at 
max Q. execu~ed slash1ng attacKs, refused to tu rn more than go~, and then bugged out 
l l n many cases to re-arm. refuel and launcn baCK into the f1gnt) The Israel1s may 
ha"e 1r1 l t 1alt:r launched from the lr home base~Jontdiv i 5 10n :nteg rl ty and 
mutual su~port, but once they entered the f 1ght, the dynam1cs ot tew-vs-many engage
ment degraded a l l semblance of mut~al suooo( t and the on ly tact Jcs ut1 .1 zed to 
11

C 1 ear 611 we f e be l ly checks and RIO s 

Read1ng the Red Baron Re~ort~, one can see that these s1tuat1ons and tact lC5 are 
s imila r to those employed by US - Fo ,r ces 1n Viet :Jam l'l1th SN1tHGt8 rectk ca l s 
satu rat 1ng the UHF and engagements often starting ne~t r al or detens 1 e we lea rned 
that 1t was the crews who ada0ted to the 1-vs-many ~cena r1o wno we re the mo_t 
successful 

Every f 1ghter crew has •earned that, even 1n a ste r 1 le tra1n1ng env 1ronment, w1 th 
a 2-~s-2 engag ement~ mutual su~oo rt 15 eAtreme ly dift 1cu lt ana often imooss lbl e to 
maintain . It we have trouble vnth mutua l su 0oon 1n a stet11e tuun 1ng env 1rconment 
(no SM'l/AAA t rreats, no UHF ,Jamm1ng, f n endb GCl, UHF-on l.Y Atolls, et c. ) how can we 
fly 1t 1n combat? 

Is 1s not the 1ntent of th1s ar t1 cl e t o r ew f lte tne Navy/~1a rl ne Corps tact1cal 
doctr 1ne of mutua l sup~o rt and Loose Deuce The re have oeen numerous t1mes when a ll of 
us have been saved f rom an 11 Ato 1. 11 D:1 a tHTit: "•t maneu~oe r and 11 Fo..<.-2 11 of OG. ' w1ngman 
( luck or sk11l --wtoo ca res how he got tne re? fle, the Free F19hte r ~ saved you, the 
Engaged F1ghter, and that s. good enough) tlutua l suo0ort 1s v1ta l , but one wonders 
lf 1t 1s v1able . no~t contl 1c.t scenan os seem to a .... ce0t the fact that we w1 1 l be 
outnumbe red 1n Lhe a1r-to-a 1r ar ena t n anv futu re wa r. Some t1gur es ao~tu l ated p~t 
it as hl gh as one of us- vs-foL r of them If we a c~eat the tact that we w·Jl be 
great ly outnumbered 1n an a ir-to-a •r cont ~~ ~t. whv not t r aln to ~uch a ll Ke J! nood? 

1-v-1-~-1 tra1n1ng sort1es are not new to El Tore a1 r crews and TOPGUN gr aduates 
since the NF\·JS now has multl-bogey ho9s ( 11 Klng of Sar Clemente 11

) in or!)orated 1nto 
its syllabus and MAG-11 gun squad rons have been do 1ng simi lar t raining ut1l 1zing 
1-v-1-v-1 scheduling If th1s tyne of t rain1ng 1s oresently be ing done safely and 
9roduc1ng valuable tra1n1ng, why not forma ·~ lze it and renuest that it become pa rt of 
the T & R Manual? 

The Red Devils of VMFA-232 exoerimented with manv methods to ai d in es t ablishi ng 
1-v-l-v-1 hops and found that the ill-v-1 wlth a Wl"ld Card11 i s easi est to organi ze 
and control and the safest . lead and -2 would roll in section with -3 in t hree 
minute tra11 . After entering the \'/O r k1ng area, comol eting the Combat Checks , a.nd 
request1ng f l 1ght following f rom GCI~ the two aircraft would seoarate to visual l1mits 

* With apologies to T-Bone Moo re 
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and engage from a head-on pas~ -3 wOvid oe -.ectorea 10to the flght oy GCI and would 
not engage until he nad noth a rcrart 1n ~!Qht (ana was at the opt1mum tact1cal advantage, 
of course) , As soon as -3 ca 1 1 ed "T a 11 ey on notn, I'm enga~:png, H a 11 heads were on a 
swlVel, power was full up, and tne oelly cnecks were c nstant 

If all three {3) dnvers we(e ut s m1'ar ab1Lty, 't v1C1S dlscovered that the flghter s 
gradua lly assumed a three-plane "theory of the egg" t1ght No one got slow, tu rn ed too 
much or too nard, or stayed pred·ct6Dle Tne a·~~rdTt wa~ ~~ual ly under a constant 4-5 
G•s, RIO 's were conrortea 1nto ~ome of the mo~t dmaz,ng noay po~1t1ons yet seen 1n orde r 
to check 6:00, ana eveiy~ne was attempt ng to h'de 10 the ~un Safety was ensured by 
each pil ot and RIO hav>ng s ght (oetween tne t~a ot them) ot the other two a1rcraft for 
a great majo..-ny ot the t'me 1n the event that an aHi.Jatt unloctded and extended out 
of the fight (a rarity ~·nee tnl~ wa~ a•tt1cult tJ exe~~tt without being shot), GCI was 
able to pro.,de vecto·~ boCK Into tne t;gnt 

After se~e a 1-w- -.-l engagement~. ~orne pctttern~ oegctn to emerge: 

1) 1-~- 1 ana a W1 ld La·d wa~ th~ ed~le~t metnoct to neg1n ct 1-v-l-v-J; 

2) The competence or the a•rcre~'J and recent Ael expenence were v1tal 
facto~s ·n en~ur ng tllght ~atety dnd ach e~1ng tra1n1ng goal~ (Thls 
's not thE ·· 't you haven t done · t, you can· t do 1 t unt 1 I you do 1 t 11 

ga~e. but •atner a caut,on to Gp~ tyDes to ensure tnat the'e 1s one 
exper enced a rcrewman pe• a rtrort); 

3) ThO:le a·rvew:. wno t.Jugnt the f-4 the way H ''snould De 11 (1 e ,, hlgh Q, 
us1ng the vert cal, 3un, etc) were generctl ly more ~uccessful; 

4) GCL pro,ed to De n~aluaole 1n provid10~ ti ·9ht :.atety ana vector 

5) The RIO was re~pon~oo e tor any a rcrart neh nd tne w1ngl1ne 
d'<€Ctea the deten. e; 

He 

6) The p ot was res~cn~ o~e tor any ct·rLratt forwa·d or the w.ngline. 
He dJrerted tne otlen~e; 

7) A constant 4-5 G s lett the a rcre~ we l exhaLSted after two (2) 2-3 
m1nute engagements; 

8) lntetcotkplt toord nat10n ana tru~t wa~ a pr•mory ~ucce~s factor; 

9) The RIO had tone anle to recogn1ze a threat ana d1rect the pllot 's 
maneuve~"£ to negate an attacK (once aga1n pro~·ng the vd1idlty and 
effect,veness of RIO Dr1ll hop~); 

10) Be lly checks ana tne RIO are ~he only means ctvailable to check 6:00 
1n a mu1t1-b09ey environment 

Some of the re~ults your squadron has ga-ned from 1-v-1-v-1 may differ from those 
listed . If so, or 1f your squadron 1s util .z1 ng a better method to train for a multi
bogey f1ght, wr"""te FOX THO, and !ntorm the rest of the flghter community, If your 
squadron is ao 1ng noth-ng to tra1n tor th1s ~cenarJo, talk to your OPSO c 
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ONE vS ON£ OR t'tORE Fir,HTER TACTICS: An Op1n1on 

Reprinted w•th Perm·s_:on ot 
USAF F"ghter tleaoons Re.·ew, 
Spr1ng 1975, pp 23~25 

Capt. Dave Sm1th 
422nd FHS 
Nell1s AFB, Nevaaa 

A'r super,orny may oe c.cn·e\eo o_y destr0}1'i19 your enemy's au capaDllltles by 
a1r-to-ground oyano!he cr N'tn o··-tc-a ·weapon:. rr,e segment of a1r supenonty that 
most concern~ Out r·gnter toLt·c ans ~ tn~ dl•-tO-aJr oattle . Aer1al v1ctor1es requ1re 
capable aucroft a"d sk l leo o ,.<:,ew~- r._.ao.y there ·s little doubt that we possess the 
state of th~·art h6'o~a~e to aom,nate any ot our prOJECtea enem1es. However, these 
resources w1l 1 prooao J D~ 1m·t~d Dy fl~tdi re~trct.nt The quest1on then becomes: how 
are we to manage the~e esJu•ce~ ·n tne a r to etrect the oest poss1ble m1l1tary rest1lts 
With tne lea~t po~s o e expeno tures. 

NumerJcal rorce st·uttu'e restra·nt~ ana dntlc patea engagement scenar1o changes are 
the most common elements Ju·t;rylng ctlte,atJon~ 1n aer ·aJ attaCK employment. As far back 
as 1915 av'ator~ recogn zed the Importance of proper resource management 1n detern1n1ng 
success O' ta'iiJ(E 'll t.DmbcH cpe:,at·on~ ~•nee tnen ~everal ut,)1zat"on systems have been 
employed; mo_t of tnem we..-e, Dy ar1d a•ge, numN'<-d• adopta:twns of prev•ous systems. 

Let s taKe a hlstor ·cal ~oaK ot a • comoat dna solate some maJOr ae r1 al attack 
var1at 1ons Horld War J. tor 1n~tance, was a dtamat-c example ot a1r operat1ons where 
oppos 1 ng fo·ces. for o i pract·cal purpo~es, po~se~5ed numer1cal equal ty The resulting 
air-to-aJr oper~r ~ns ranged tram the one wolt dttaCk (cur~e you, RED BARON) to mass 
gaggles engag 1 ng o er Poot-a-~ous~on BoelKe ana lmme,mcnn tedmed to form a two-a1rplane 
mutual support Ey:tem 

Tne lone wo r u~ed unprediCtao· I ty Dnd moo I lty a~ h s support factors . Wh1le large 
gaggles pOSSESSed r0 expl ·c t mutua~ Support re~pon~ID1 1 tleS Other than tO go tO the 
battle area ana engage. tne,~ st•engtn rid~ enhoncea Dy tne mere presence of tr1endly forces. 
However, chance::. or m·a·O:••::, wE:''e alway::. pcb:s. o e, ana tne 1 m1ted moonny of large 
format1ons decreased employment Lr~erulness Boelke ana rmmelmann tr 1 ed to take the oest 
of both poss•ole wo~lds and fotm a team--one that wou1d oe small and moo1le. and still 
prov1de ~~sua· protect1on and ennanced firepower, 

As h1 story po·nts out, each or the5e paft\cular systems worked to a degree; however, 
most of the pr 1 mcify Uond ~Jar 1 pa{t c·pant:, ended up be\ng shot down, Tneir misfortune• 
probably was not tne result of an attack system fa il ure. but rather, resulted from their 
extended partlClpatJon ·n aer1al warfare with 1ts associated hazards. 

Horld War 11 presented bas1cally the ~arne scenar~os, ~ass gaggles were employed , 
Attacks were made w1tn a w1ngman Otten, the wingman split and engaged as a loner relying 
on mob 1l1ty ana oas1c cunn1ng as h,s pr1mary suppovt crtteria, 

In the Ko•ean confl1ct tne US ::.uttered numer1cal 1nferior ty , Transition from 
prop aueraft to .)et a Hcratt and the requirement to upgrade pilots dur1ng a wartime 



pe r1od 1n 5'ngle-seat a•rp1an es prov'ded tne ·moetu~ tor tne evolvement of the fluid-four 
format 1on system fh1s, 1n~urn. p~ovlded for a T'QntJng w1ngman Tne success rate 1s 
famous but flu~d-ro~r was not the so1e reason. uS p1!0t acumen p~oved t o be tar 
supen or to that ot the ef\t::my S 1mp ly stated" ou' men beat the 1r men The ro~"ma t 10n 
was me re]) a conveyance 10 the a.r battle ana a way to train 1ne~per1enced men under 
combat conctn·ons. It was ta · lorea for tne Ko•ean t.onfl 1ct, and as ;)ucn .NiFked 1n that 
environment.. 

Vietnam presented a un·que situat on The U ~- enJO)ea a n~mer1ca1 advantage rrom 
which a1r super10'1ty. but not a1• supremacy. was gained- Flu•d-tOU' was the system us ed 
by the USAF and se~;e(a: ractors g~ ded 't~ u5e Tnose ractU:;, we(e; ( n engagement over 
enemy t er.-nory, conf~"ont·ng the'r e"'celient ol' commana ctno control ~y~tem; (2} a 
requirement to see the aHati<Er ;n orae• to defend or engoge; (3) tne use or mass as a 
dete rrent, (4) the laLk ot d tatct• y ·e 1aolc t•Jend.y hLJ ~y~tem (due to exces~1~e range 
limltat Jons); and (5) the ac~ or a ·~rew ol -10-a1' €Ape' ence (mo~t RTU graduates 
were go1ng to war A tn ~ess than 40 m nutes 0r actuo a •-LO-alr engagement t·me) All 
these Clrcumstances aodea ~P maoe rlu d-rcur tne o~st cnJ ce tor the ~EA dJr oattl~ 

Today. tact ca 1 aoctr;ne St'esse;) rro1n·ng ana tactlLal emp•oyment from a mult •
pl ane mutual s0pport ~ystem Tne cru~ of tn ~ ~onteDt enta·J~ two or m0 e a rcraft 
part1C 1 pat,ng ;n ~Dnce•t, eotn w·tn ~pet· f t re~pon~·o ·'tie~ tO eacn Other (The 
def 1ned respons1b- • t1e~ of an engaged t·gnte· e'em~nt ana o tre~ 1 gnte· e·emenL 
are expl'c"t and extremely demana.ng} These ·nt1ctt gnt rcsp0n:;1o " t t! ob~·ously 
restnct -nd·v· aua ' capao. t.> by !:acr·t·c.ng orfen:,i~<c potent·o.l Tn·s occur~ 
becaus e tr1e r gnte~"Aeam execut.e:l ·n (eiat Ofl to eo.t.n Other and the ooge_;. d'' "d ng 
theH a.ttent:on. 1Ctnuugh tl'le P't:::ent teo.li• 1,1)(1(.c[lt hct: !VO~t:l! worthwn· kt;-9 t lS based 
on two fr'EnOly o fC•ott t gnt 09 a s f19 e ovgey Sucn ct ~y::tern oa~ed uf1 (Jumet ·cal 
advantage w li oe ·mpos~ o e to em~'Cy n mo~t ~~ena• 10~ (the oo~1ous one oe1ng the 
Eu ropean theater 

W1th the aDO•~ d.~tu~~ on a~ a po·nt of OEpo·t~re. l would I .keto add ·e~s the 
queSt1DfL, ''t'JhE"e oc we go ne ... tr'' 

ACM engagement:;, po::~cs~ r '"e :tages or 
inlt·al ~eact on 1 organ Zot on ana term na~ 

by d lctat-ng d h&•d-aflo-tost ::tr~ct~re. b0t 
VIab l e game plan ma3 be oe.clopea 

ae~elopment Tney ate: P'annJng, patroll1ng, 
~tag~~ Tne~~ ~tage~ ao n0t restrict ACM 
atner. pro~ ae a rrameworK from wh 1cn a 

The plann.ng !Jno~t: :: n.E rnJ~t ;mpt>rtarn .• and the ooe en 'l'!h1Ch th ' S ct •sc uss1on w1ll 
cente r. It ·s here ~not on o~~s~sment 1 S maae ana a game e~tabl1~hed fhe planning stage 
bas1ca•ly matcnes you a ·planes (types and nurnoe•s)~ men. weapon~. tra ~ nlng and externa l 
support system. ago n~r tnc enemy's pontodO-

"Hha.t do Vl/e 11cae tc wo(k w th?" Preseot US altUaft and those 10 the near t.erm 
future, the F-15. F-4~ and F-16. possess ~erJ h 1 gh thrust-to-welght r atios and reasonably 
low wing 1oad·ng~ These attroovte.:- prov10e us v-1 th very ag11e al''Planes, Tney al so 
possess self-conta ned cl\ iornc ::y;:,tem:, \.-ctpable of engaging enemy auuaft outs1de of 
vi sual r ange, Our mlSSlles are 1mprovH1g every aay and tneh accu racy and r ange should 

< • 

cont1nue to extend ~ 

The ~JSl b •l;ty 1n these a rcraft 'S almost 360 ~ except the F-4, where a two-man 
crew should 1ncrease pet1pheral ~Js:b1l1ty Soph l:S t lcated and m1n i atu ri zea ECM geat 
along w1th •mpro~·ng RHAW ~y~tems furtner ennante tne pres~nt 9enerat1on a1rcraft 
capability A1rcraft SiZe and camouflage pa1nt w:ll present v1s ua l and radar acq u1s1ti on 
prob l ems tot the enemy (but vnfonunately, for the tnendiJes as we ll ) , Even though 
these a1rcratt are super1o• weapon system plattorms, 1t 1s f~scal ly i mposs i ble to buy all 
that the flgnter tact·c1an wants, and tne end re5ult w1ll be numer ical inferior1ty i n 
most conf l,cts / 
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lf OUr difplaflE rf_ llfC _ o'E t Dt: 111rtt::O 11 tht rutu•t: ttrrvugr. T ::.Cal ouStenty, 
we mu_t OOK e!_ewne•e to Do an e tre •eager Tra n.~g ana exte•nal ~~ppo•t y tern 
w1ll have to De 1nrena~.. d •"~•tr• p e::t:rH 9tPE!tatrOn a •uatt t a pant where thee aucratt 
can operate autonomou_ly n tn~ a • ~omoat env •wnment 

lhl::. artlC e doe::. n ad~u~..ate _ ng E-~n ~ ~enetrot G~ ano patru • out dOe::. ad\OCate 
that~ once en_,aged. ur r gnter:. m·ght D!)t•att: _ r.gu a'ly oga n_t r• ... t [Jie bogeys ( t': 
obv1ou that wn le engog1ng ::: ng e D geys w 'r• r.;v_, d • 1 ... lof\::::::, c.u•rent tw~ ::. one tactiCS 
would be u ed) 

The concept am rer: r rg t ::. ~a •Ed Jnt ~e ur mo•e 1l~ rna n theme S 
exactly what the t tle mp E-.- :..M:! o 'L ott, vr;c'ot f•!j :::.vlOfl m u:: JJ f'9h 1(19 all 
adver_ar•es ot tne same t me trE•t:: .;I'll.> .... nc~ r.1:: t•gr.t:: un~ \::: ~~~; l T there 
are tou•, he t grt~ 0ne V;:: TOu th- l ~ '~ Gtit Ul (V n t~ ( mo•e 
(wh (n l a0\.0 a e), eactl port t.;;;r:~ N I '.:}t'r '- mu 0::. trloli Are H..,vv many time~ 
ha~ the "Red t3 0!1 1 ~neaKed f o Tuu onO T cO r ::: rn _;:: IE. and gunS 
De1'or e Del n9 ::>eer : 'r E: r oaer, ,.r r,., 11c::: n rv tr tne gr o ''Rea Baron" 
w•ll ob~cr~t-, "tnat _ o .clld ~totf:ITr::::lt, out '•L.1 lr1c ~ e a p1ane ago'nst 
the fOuf pdt'CIIE:f \11 e tli ::- :: .!.!~Y~· trc ''Barur," ::.-;'IV the pdt'Oll \ng 
tl1gnt t · t rv5 rno try wf::r o t · n' Gi fvv , r .• t t:' trion One., t.v Tne reason 
the o 1 rp on€~ 1er2 ~0} t fuu( dv'IV(\ WO~ tnot tOe t~ mdt Q(l ~ 2€ I ffi 'Ed thelr (l-

f1ghtrrob•1•ty hEncxt ,ue~t r,·::.._Hw~ (ltnevne .. s Orl~v v·t::~..~nept, on 
mutual ::.upf)Cf't DE. Olo n1 o ned."' i .vDrn t tho' wflt:: •.:: fit: ur rn..-•e o•:;-Ot:~ mutual 
SLPPGf a~ o •e u t Ji tn r~· ow1r9 
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:: !:)a fcO tn•c,ugn trrc •o K. ..1t fJ t:O CtoD. lty d::.SO oU::d 
are )~Jerot un~ 

~ ennon<.cd Dy flv' rocvlfl~ t_, t!"t: utc •e1at \c tu y lJ' 

n • t: o r .,,~ r . t n e e n dT•y _ o ~ t: .:: t IT• c a no t 11 :> ::. c t d 

~ ~j neo Dy ofi ott~LKe 

w t n t on 1 hc N ·~Jv· 

lD m n ::ned r-;o ~ u 

nd~ ng ~9t en: to pur~ue a 

~0 9 t •EtDo ly LVO 0 note w·tn 
_ lnherent n u0t "- unE .;' ffiOfe taCt C::. ) 

5 :>Uf)fJ •t - go ftt:"O Dy ( t w • '.J '•9 uD ... t. t d '1'1 (r9ffi:l0 - p .... ~ t · ::r. l-Ulh a~ 
(1 t gh ng VI '19J Pre.t::nt \]-::-rlE a( r, 0 ... 'ott at: ... of-•dD e (if pul ng _c, mctrry 

G ::: trlot ony_ne ottt-npr ng tv T y i grit ng w •9, a_ t :. fiJI'/ aer ncO,. w I· 
neve hd~e c ~once [J lOCK G ~una 

6 Tne o: a "the K ~ix" t~.;•e !J'f:ll 0u::,ly a __ ,gn~a tu thE: tlgnt'ng W ngmon 
s now pella rnEo Dy tne ~-4 bdLk.:.eatt::r 1n futu'e :, nglE:-plane r gnte lF- 5 

and ~-16) Tl"rE" necK. S x'' 'v may DE p tfurffif!d Dy exterfldl mean::., ~u n dS 
AI·JACS or bl 

Unde' a syst~rn ~uth a· one~~ vne or mote, engaged trlendly a ·c•att wou d fequJre: 
{1) on exce llent une v- _ned fplanear ... e-, -ctflctD e ut meo-ur1n9 tne o rfe,..en e between 
the t·me •equ fed to ath e-.e a K. 11 ana tne t me wnE:r• ne w1ll oe enaangerea by an 
adversary; (2) m n·m Leo nd v dual ergagement t me (n m re tnan a speL t ed amount of 
t me (Ontentrot ng on d pcttt (ula( bogey); and (3) ~u~td oeo h1gn ene·gy level 
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Typ~cally, a two~::.n1p format uri -~ u(l patrOl ncar tne battle rront or Forwo• d Edge 
of the Battle Area (FEBA) At'IACS aetetts a 1a·ge numDc' 01 211emy a1•crott nead'~ n g 
towards t he fiont 11ne and tne .omrnonoe: comm"b ttlc patrO• !)1_ 'nte'~..epc fhey are 
offen~1ve, The f1rst happen-ng ·~ a tron~tu•mat Jn r•om a oetens·v~ ro~mctt on des·gned 
fo r opt 1mum lOOKOUt (tlv O~twu) ·ntG an oltthl( Tv mor vn dt:.o gneo r.:; mox'ffium mob1\1ty 
and mi n imum expo~u'e 

If not Cleared to r··e head-on. tne twJ olto~K~ ~ ~nvv'o t~y tO or•ng 
be tween them where ovtn con tu•o n toNa·d tnc t:ller.y T :;)ntc·~ .ne oo.Je~..t 
many enemy as PO.S51Dle dhead OT ea"n t gnre· ;, w·ng l '·c afiO ,:,allOw ... n them 
it would be ideal to sneaK up on the enc:my~ n.,vv€\.2'" tnt:y na~e bLt, teo J 

the enemy 
'5 to keep as 

(Ce"tolnly 

Once engagea. t:ach mor. t ·9ht~ one ~: 
that 1f one friena.y :c~ an.rne t ·~na J 

l.;'e rr1a1• uftt l1t w..,.., d DE: 'ud ~,'Ous tO Sdy 

n t ~.o c ne w~~ o net t0ffi~ t~ n ~ ctld ) 

SU~1MARY 

One vs one o· mort: l: Ofie dt:o on new tnc Un (fG ;,tatd A· t-o·ct mo.y DcH ut1l1ze 
1ts tact·cal f gnte· 'bSCur~e~ Tn ~ a ~~u~~·y~ nct~ tcntt'tO Jn J~:t Ty ng tne concept. 
Wth a Sffidil amount or ernpLJyfT•cq COn:'OerdCO~ aOOt:d Tnc po ui, (J t a react'00:: 3 

organlzat,on. and term ~til pha&c~ w 'l oe riOdrc:icd IQ[t' 

flnctliy, the A·r ~0 vt (f•vSt (Tic nta ( r e,., · o lj (I b tan (di a.:.~essment 
Prea•ctao~e ChangE: n ene·r.J ro·.~e st•v~.,tu e: ci gomer~ 'c'-11.- ic tnat the t ghter pllot 
reassess n·.:. preser.r tolt .._d, p.J. t ,,r1 ottO "uK tJNa o_ ct maj0· .:...>:>tern ampl i'CdtlOn 
One vs one 0' m.J•e tott c.s era t1o rnng wou o Dt ar• ·oea c.•Tif' fllcH on 

We snoula not tS"te'ate d"f-tv-a I h :tJty a~O '-'otc0ut L~l 1J :,Ld!~ that beca~se 
a system worked n the pa~t. t ~ l ftG'K ne,t l rna NJR I ·~ t me tO ·nterpret 
h1story and ~-.:._'--_pate_ ou· Tutu•c em~lvyflkflt to.d ~..,;-, o.na tnen t•d:n ifl those tact C,:, 
He must CO(lT'(lt;O.· j q•JE::t c,r:, "t•Jne e -hJv a IVC 9v ftt ... L"' 



.. · 

• 

A COt1PARISON OF "TEAW AND "SINSLE-SHIP 11 APPROACHES TO AERIAL COt~BAT 

t~Jor Barry D Watts 
Deoartment of Pol 1tical Sc1ence and 
Ph·11 oso ·~hy 
U S Au Force Academy, Colorado 



Preface 

The discuss i on contained in the fo l low ing essay is something more than 
just an ord inary hi story of air-to-aif combat, It is a systematic investi
gation of the problems which have confronted adversary aifcrews in air-to
alr combat, and of what those adversari es di d to evolve tactical concepts 
as a basis for gaining a winning edge . Hith i n this context 3 the author 
presents a balanced treatment of the strengths and weaknesses of "lone wo1f 11 

tactics, as well as of virtually all currently known team proposals for 
gaimng this edge . In exami n1ng these ai r-to-a it' systems he shows that they 
all have weaknesses, or lim1tat1ons, of one kind or another , 

To overcome the var 1ous weaknesses of ex1st1ng systems 3 MaJor Hatts 
proposes an app roach of his own des 1gn But, as he eventua lly d1scovers, 
h1 s system too exh1 bits sign 1ficant l1m1tat ions . Ha~ing reached this 
rea 11 zation, t1ajor Uatts then shows that the propos a 1 and countel"-proposa 1 
of these so-called 1'super1ori' sys tems becomes an end less progression of 
alternat ives des1gned to deal w•th one or more of the preced ing systems . 
From here he concludes that the perfect system wi ll forever elude us s ince, 
1nev 1tably, the formal adopt ion of any such cand~date leads to a rigi dlty 
wh ich can be used as a basis for uncover , ng new l1m1tat1ons and, consequently, 
yet another system to deal with these 11 newii lim~ tat1oos , 

----In th1s way 3 f1aJor tJatts ' h1stoncal wvest1gat1on offers a warn ing to 
those who wou~d attempt to present a standa rdized air-tO-air combat system 
as an effect1ve way of pain1ng a w1nn1ng edge 1n all future confl1cts Put 
s1mply and ln f1ghter pilot lt ngo th 1s warn1np 1s: STAY UNPREDICTABLE! 

Col . John R Boyd (Ret 
LL Co l. t1oody Suter 



Author's Fo~eward 

''lf you can doubt at po1nts where other people feel no 'mpulse 
to doubtj then you are mak1ng progress " 

CHl-\f~G- TS/-\1 * 

11 ln <ealJty, reason ha<: had a greater 1nf'uence than fortune on the 
issue of the wars that have most Influenced n·_tory Creat1ve thought 
has often counted tor more tnan courage; for mJre, e.en, than gjfted 
leadersn1p " 

B H LiDDELL HART·· 

uA deeoe ... t•uth to wh1ch Foch and other d sc al es of Clau:,ew tz 
d1d not pen~tra+e fu'1y ·s rhat 1n wa• eve~· rrob'em. and every pr oc 1pl e, 
is a dual ty L'i<e a co1n, t has ,.>"10 fa(es" 

8 H. LiDDELL HART•·~ 

If pa~t wa~~ teach us dnyth,n~ at all, they teach us that ;n tact ·cs, 
as ·n doctr :ne generally, t·nal answe r~ do not ex1st So the next t·me 
yo~ catch you1self beg ·nn·n9 to act as ·t contem~o-a(y doct r. ne had every
th · ng pretty well sewed up, that ~~ prec se1y the moment you need to start 
reassess·ng current pract ces f..-om rhe g ound up To)o anythJng el~e l S 

to 1nv1te d·~aster 

** 

*** 

B H L ddel" Hart, !Jhy Do., t LJe c..earn From ti •• to ry:~ New York, 
Hawthorn Bo::>'<.:. 1971-,-5- -2'6 _________ _ 

B, H L·ddell Ha"t, Strateqy~ rlew Yorl<~ Praege'" Publishers, 1967 
(second (ev,sed eo·t ;on of the book f·(st ~ub 1 shed 1n 1954) 3 p , 343 0 



Section I int'oduct~on 

S-nce the latter stages :Jf the f'rSt l.'Orld l~ar, uteam 11 systemsl have 
constituted the predominant dpproach tJ f·ghter-vers0s-f1Qhter combat Recently, 
however, a s~gn1f1cant derart~re from tn•s longstand1ng doct(1nal preference 
has M'sen, Our·no the "·deast Har of October 1973, 1~rae1- ~1uaaes and otnsr 
f1ghter a;rc~aft f~~ght man~ e~9agemen:s as Slnfle ~h1ps. F~rthe;mo•e, the 
ava 1 1able ev~dence s~ggest~ that th·s ct·~ergence from trad·t·cna• pract1ce d1d 
not outwardly erode I~rael l effect~venass ·n the a·~ combat area Although 
the lsrael1 f1ghters were often vutnumbe'ed ~ 'dt OS a~ h gh as four-to-one. 
lsrael1 atrcrews st1ll managed to mrose ex:h3nge-~~·e~ o~ the A~ab air forces 
wh1ch were comparab 1 e to those acn·e.ed a0··~g The S x Day Ll~r of 1967 

lnevnc"b1y perhaps_ rh·_ 1 ct':e;,t lsrae·l s"'pe"le"c.e h:;~ been ·nterpf'eted by 
some :IS a"gv:n~ tor a "Evl.a 1 Jt "~'ngle-~n J" >:at"Cs So Hi' oS 1 am a",are, 
the mo;:,t como~"'enenslve rost-1973 e;<':;c::·;:-;::.'1 ::_,• :,, s, ew ·s that set 0ut oy 
Captilin Dave'sm·tn n d''S (1975) &~t c1 e ,~-n2 .s l)ne o ~1ore" 

1 Cver the ve6rs the taCtlCa I te•ature JO j -tJ-o , :ombat na~ been 
pe,s·sten:ly plcwued by ~ernpno 1 .J;? cal ;:.:nrus~orb TJ gva"d a~a·n::t 
SI;Ch cc'lfvs~ons, : want to def'ne sene ~7' n:;;e Key re·ms : 11 11 bG us~ng 
in the course Jf th1s esS&} /' 

By a SvsrEM Jf a , cJmbat tact c~ 1 me3~ a :om~'ehens.ve scheme tor 
the aet,ve emp'oyment Jf one or mo··e f:snt€: 1 5 r sno.;r-ng down opros1ng 
a·rcraft Any comp 1 ere sys•en fnt a -to-a , coota1n5 at least three 
-~idJOI" elements: (l) a Pf\Ti;OL L•;~iCEP' (J' strc1te0y1-~thar s, a p1an, 
usually emboa·ed 1n a patral for~at on) to. enrer or the a1' battle; 
(2) an r:rJGt~,:.Ei'~Er·n (D' at~::~CK) UHCEPT--,·th :h .s u ::ay, a 9e11eral strate~y 
for conduct·ng Yhe ac~ua• f ght (both otfe~s vely and defens·~ely); and 
(3) a Dl::.~ENGAGEr,E;H STfV\TEGY--'1a;ne v w-ne systernaroc ap"r:,ach to the 
prob 1em or lea. ng !he a.r oattle E~a-nole~ of aJ~ combdt systems are 
the Air fo,·ce·s clasj· ~ F1 u·d-FOlF S.~~r'?·ll, the fJa .. y·s loose Deuce System, 
and Ca:na·n Dave Sm :h: recent 11 0'1P- ~~an.:> .:.v more'' pr:>::.o~.--;1 (descr1bed 
·n foJtnore 2) 

:n ~ad•t;on. s~al 1 L)e t~~ rerms ~ea~ end 's1ngle-~h'P' too st n-
9u sh ;-~'<0 Dr d c 1 as~es Jf a·' ~omoat S);,tem::- By a TEAfl approach 1 

s·~p·y mean any ract C&l S}stP~ NhO~e e.,gage~ent c:nce~t env:s·ons t~O o~ 
r.Jore a'rC"an t·ght1ng n crJnCS't" th one ancther /:.. )ill~LE.-SHlP 
aprrockh then s any aJr-to-aJ' sy:tem 1 ..,,r. ch the f1g11ter~ em!Jl'Dy ng •t 
operate autonowously throughout ~~e f ght F·~ d-Four and Loose De0ce 
are cb. ·nus examples of team ::.ysrems The "lone-wo1f"' approach favored 
by 'fldJ\..duallsts 1 'ke Albert Ball and 8':1ly B ~hop ~11 Llor~d \·!a"' One 
exemol'fy s ng'e-sh'p 

/ 

.. 



Captain Sm1th 1 s po)'t,on in th1s thought-p rovok1n9 p1ece 1s that the mo t 
effective engagement suategy our pilots could adopt~ once engaged agawst 
super•0r numbers, s that emood1ed 1n the fundamentally "s1ngle-sh1p" app roach 
he call_ 1 0ne-vs-one-or-more ·2 f~ purpo:e •n what follows Wlll be tO explore 
the central doctr nal ISS ue: ra1sed by th1s radlcdl cla1m" 

The toremost ~uest;on prec·p·tated by Capta1n Sm1th's thesJS 3 of cou rse 3 

whether h1s one-vs-one-o r-more approach t~~ly ·s super1or to all team systems. 
l exam1ne th·s 1ssve 111 sect·ons 2 througn 6 ln the f 1 na1 analys1s, the 
conclus1on reached by the end ot Sect1on E regaro•ng the relat1ve ment ot 
"team11 versus '1s'ngle-sh1p 11 tact1cs only serves to generate a further questwn~ 
Can 11 teamu sy:.tems be susta~ned 'n all conceHaole tactical env ronment? 
Th's problem ~s taken up 10 Sect on 7 Ult·m:~.tely the l'ne of H1~U1r§t: 1t 
engende ~~ leads--·nexo~ab 1 y ~ would argue--to the real zat on that fundamentally 
unacceptable l·'wtaJ: ons are enta· 1 ed by tr_ying tJ go either exclus1vely w1th 
11 team11 ~ystems, o( exclusn.ely wah 11 Sl!lgle-sh'p 11 To avo 1d these ''1m1 tat10ns, 
[ therefore pro~ose d hybr1d System for a1r-t0-dl'• called 'two-vs-one-or-more,' 
wh1ch J nCO"po~ateS: both ''team" and s·n:'e-shl;J" modes But as we shall see, 
even thJ~ m·xed apprJach ·s not w1tho~t ts 1 ·m1tat·ons 

Sect1on 2 

Why m ght you con~·der u~·ng a ~·ngl e-S:h ·p approach ~o a r combat 1n 1 1eu 
of any team ~ystem!' At f·rst glance, arproaches l1ke 11 0ne-~ts-one-or-more" 
would appeor to offe' severa l deCJS!ve advanta~es o~er team ~trategJe~_ After 
all, whenever t~o or more a1rt ·dft endeavor to f1ght together an an Integral 
unn, they necessar· 1y 1nc1..r certa·n loss es relat1ve to the s1ngle sh1p 1n 
terrns of mJD-··ty, tlexl b1 1'ty 3 and the element of surpnse These lose~ are 
easy to 'l 1 ustrote 

2 Capt a , Da .. e Sml th' "One V!) One o~ r:ore'1 
3 tJS.A.F F @te .. t·Jeapons Rev ew ~ 

Sp••ng 1975, pp 24-25 The engagement sta tegy of Capta n Sm th·s 
one-v~-one-or-mo'e sy~tems 1s to have each f r;endly f1ghter operate 
autonomously dJr1ng the engagement, f1ght1ng all adversar .e~ at tne 
5ame t•me Co~se~uently, I sh3ll treat o~e-vs-one-or-mo~e a~ a 
'
1Slngle-sh·p'' approacf1 IJote, however, that the system ·s not ent"rely 
devo · o ot team~o~K As Capta1o Sm.th expla1ns 1ts operat 1on3 f 1ghters 
employ ·og one~vs-one-or-mo r e rlO~ld enter the engagement 1n pa i rs f om 
a ~tan dard, l1ne-abreast patrol fo~mat•on. In addition, should e ~ ther 
fr•enoly get Jnto ser o~s trouble, the other would, •f poss·ble, help 
out (1b1d , p 25) 



F rst, ·n order tn f'9hr together at all, the team membe rs must stay 10 

rea_onable prox·m·ty to on~ another du ~ ng the ~ngagement ln the 9ast th1s 
requ·rement ha~ usua'ly been me! w· th format1ons of some sort But most 
format ion arrangements ar e , of course. go·ng to be less mob le tha n the.s1ngle 
aircraft maneuver;ng autonomJusly . * Ne~t) to some extent, tl 1ght membe rs mus t 
execute any atta::ks they make <elat1ve to thel" teammates (rathe r than exclus1vely 
relat•ve to the opponent) At the same t.me, the fl1ght leader s co~pe)led . at 
least in a class.cal team system 1 ke Ble~~e·s F'u·d-Four, to f y h1s ma~h1ne 
at less than ma~·mvm pp forman::e t the est ot rhe f 1 1ght ·s to keep up lnev 1t ably) 
bo th of tbese fact~·s ·e~d to make team sysrems less flex ole than the s·n0le 
a1rp 1ane F na 'y, becdu~e the fJ ~at·on ,onta 1 ns mult1rle a •rcraft, 1t ·~ 
eas·er to acqv"'e l:luolly, al 1 :nhe' th ng_ De ng equal, than a ~ <)g1 e sh':" 
•Con~equent 1 y the lonP f gnte' w1 

1 tre~uently ha e the advan:age ot ~pott ng ~ 
an oppos1ng to~mat·Jn befo'e any one 1n the tl19~t sees h m 

Howe~er, de~p te the~e obu·ous dduantoges o the s ngle t ghter, h·sto r·~ 
aJiy team syste'll::. have been favored by '~'he ove tNhelmlt1Q maJOr . ty of comnat p·lJrs 
Th1s po1nt naturally :uggest ~ that Ne need to e'am ne the redson~ for th1s 
longstana1ng prete ence Presumaoly a~y ~e •us advocate of one--~-one-or-more 
must be ab 1e to ~hO# that the trad·t·onal easJn~ for p•efe r ng ream ~ys~ems 
are OQ[ COmoeJ)·~g JO the aJ( CQmbdT arena Of {Jday 

Sect·_rt 3. De ten~ . ve Con_. derat· :)() --~he I ad t ·on&' ca~e t ,jf P/refernng 
ream S,ptPm::; rne ~ar 1 y l/...,rld t··;.· C'~ ne Sccut P let. 

;n the pj~' the object·Jn mo~t ..>tten v0 ced aga'n~t s ngle-sh p has been 
that p·lot~ Mho cons·~ren• J employad such tact.(S ·o the a1r combat arena 
~ el dom managed to ~urvJ e c~e~ rne iong n~u 1 The pe r·od usually c·ted ·n th·s 
regard encomoas.se:, ~"Oughly the t'"St ha·t of 1•:o d t!ar One 

l~ retr~spect, th·s pj~· Jf The F •st tor o Mdr co~S[Lt~ted tre n10h noon 
of the ·nd •· dtJal 1n a· -to-a· combat S·ngle-::h•p tact•cs predo'!nnated a-most 
un'~tersa 1 'y, and s ..... T plot::,' ke Albert Bo! (44 v1._tor·e:.), B·lly B ~hop (72 ), 
and Geo..-Qe~ r,uy'leme~ (53\ bec~me iegenadfJ d5 'lo~e w:.lf'' hunte':: who ·an up 
thelf h·gh scores 1J1i:l n1y by per,ona' SK J. c'1d courage:: 3 But o:: the ~ViJ· p·O~l
re~sed, the art,•t on rate amJng such ndlv d~d sts becane awe.Jme 4 A~ a 
r e su 1 ~, by t~e Pnd ~f the sec0no year of t gnt·ng. the preem nent dJCtr na 
prcolem tor co'llba lea de• s on b:Hh ... des nad come tD be that of t 'nd,no a 
way t.J enhance P'':>t su~"11 "abJlJty The e1-entva~ ;omedy wa:l foLond ' n i.11e 
team 

3 Edriard H s·m~, The Ace~ Ta1k (or•g·nally pub1 1shed d~ F ghte' l dCt !_S 
and St'aregy 1914-1970~-New-york, Bal 1ant1oe, 1972, p 2~J 

4 S•ms, The Aces Talk, pp 23-24 . 



Systecnctt·c teB'P tctct,cs by an ent1re un-t made the·r ;n·t·al appearance 
when Oswg1d Boelcke s Jagdstatfel ~ f·r~t began pracocwg them o Septembe~" 
of 1916 Boelcke·s ·nnoJat1on qu•ckly proved suctessful. by the end of that 
same monrh h·~ flyers, us ng the new approach, had de~troyed 25 enemy aeroplanes 
at a loss of on 1y three p•lot_ 6 In the waKe of such ~~ccesse_, the team 
concepr soon raught on ret only wlth·n the German d1' ser ·ce, but amon those 
of the All·ed nat1ons a~ well 

The h;stor cal ·mperu~, •hen, wh ch or.gJnally gave r•s e to team systems 
stemmed from rne r119h ca~ualty l'ates reapea by ''s ngle-sh1p" approaches H1 the 
f1rst half of ~:Jorld tlar One P•odded Dy hi:: har~h expe,.·e(lce, the preva1l1ng 
op1n1o~ ca~to be thar the tact1c of ha~ "J ne p ·or r ght alone was Jnor
d•nat_ely danger~h .. :) and, oy ~918, Bishop v-1a:: the only top a~e who was st !1 
regu1a" 1Y fly•ng by h m::.f~ 1 f Lnte"est ng'y, 8 shop managed to surv1ve the 
war even thouoh he OP"Sl<Sted ., ",J'1e 11Jlf'' t:1cr·c throunh the f•nal yeM' of 
f•ghtJng Th~s tac~. hoNever, j not ·oc~mpd~ blew th t~e o~e,all t~end 
aNay from s ngle-~h~~ ev•dent by 1917 A~ ~a· Gw~ remar~s 1n h-::. 1918 book 
L)Jncec Harfare ma~~ clear, B ~hoo had a Keen ct~a ene~s of the ,onate 1-m tcttJon 
-yrSJ()gle-sh ;.,9 and, apparently,'was qu·te met ,ulou5 aoout ob::.er.;ng them Hl 
the a r ) 

The ::.;bjecnon ~a o'le-~s-Jne-or-mo"e n th ~ 1·Jc,-ld ,·;ar Pne t..>mbat ex.per·ence 
from the ~·Je')te·!'l F,..ont-~hJvld be obv·:::,)s Regardles~ ')f rtie theJ<et•cal ga ns 
achieved by ~·ngle-_h p Sy~tem:: n te~"ms uf 'T•:iD' "y, f 1 ex1b1l ty, ond surpn e, 
1f plla s emp :)yJng 5r, h ta~t cs ~end tc be ~net dJNn atte• :l comparat~vely 
l~cn1tea numDe" ot ae~·a 1 encounters t~en, bt led::.t re l~,(e to the team, s·ngle
sh•p would no~ appea' ~~ be the super )~ ofP'Jacn 

5 G(oup Capra•n john E JohnsJn; Fu1 1 C ---~' tlew to k, BallantJne, l964,p 46 

7 A·r Combat.: exper·ef)ce '(\ Doth t!o a t·Ja· ~w'J and rnc, A1 iey was Widely 
v•ewed a~ recant 'm n~ th1~ conwlu~ on (SeeS ms. The Ace~ Ta 1 kJ p 107; 
also the commeo•-:. on ~,:.,gle-::.h'!J ·n Ko,ea by J m R:Jo n:, 1n fJotoore 39) 

9 

* 

ln The Aces Tal~ (on page~ 87-91), 5'~~ n~~ a lc~g quotat1on from Charter 
17 of B·shop·~ W1nged Warfare :n t B·~hvp d1 Musse~ ~everal ot the 
ca•d·na· rules fJ" stay·ng al ve a~ a ':>'"g1e wh rh I 1Jst 1n ect·on 8 
(See pa9e 75) By the • me J •an aero~~ B ·hup·~ fJrmulation ot these 
part·CIJlar P'lot rule::.-of-tnumb for~ "g·e-.::h·p, j had already ar"~ed 
at essent1al 1 y the same~r·ctu'es based :Jn ana y~'5 of a much more recent 
confl1cr. the Arab-!srael1 War of October 1973 

The s m•la· ty of Ou' Lonclu~·~"s here JS not, 1 th•nK, me,e co1nc·dence. 
Rather t ,auld seen to :nd·cate J~St ho~ 1 ·rt•e the fundament6 1 real 1t1 es 
of t1ghter-.er~~~-f1~hte( ccnbat have changed: nee the F·r~t Wor 1 d ~ar 

-)3-



In Capta111 Sm·r)l'::: "One vs One Or t1ore· 3 th1s pon•t ·s counterea w1th the 
suggest·on that the h 0h attf'·t·on amon~ "lone wolf'' p1lor_ · n the pastil 
probabl y was not the result of an attac ·system fa1l~re, but rarner~ resulted 
from the:r extended p ~a tlc •patJon •n ae'lal warfare w th 1t assoc ated 
hazard.s "ulO Now "'·thout quest•on tb's reply ·s Jngenu:Jus Neve·theless, there 
1s a real problem wJth t 

Cons 1der, atter all, haw many lnd 'Vlduals dur·~Q the Second Harld Hdr were 
abl e to surv·ve a comparable (and , n many ca_e~J substant ally g~ eaterl exposure 
to the hazards of aer1al comba~ than that wh ch a 1 1eged y proved fata l to sa 
many of the early scout p1lot~ 1n part .lc look at the more su_cessful 
L uttwaffe f' ghter- p 1 l.:>ts ~1any of .. hem Su'~' ed ,. 
serv 1ce fr ~m 1939 urn·i 1945 "ll t~o-eo~oe·) arnor.:J the>r rank:, were" 
oo fewer than JOj 11 flyers c~ed·ted w tn 100 J' mo'e ~e· ·al v1Ctor·e~ ap1ece 
dur1ng the Spanish C·l I War and ~orld Waf Two ( nclua1ng IS w·th _cores 
exceed1ng 200 kllls) 2 Obv1ous'y men such a~ tne~e--and e~pecJally those wno 
scored all the 1r vlctor1es on the we~tern t~ontl3 --surv' ed prod1QlOUS dose~ 
ot a1r-to-a 1r combat The Lutt~atfe·~ E lCh Hartmann (352 k1ll~--the all tlme 
record)

3 
for 1nstanre, exper·e~ced over 800 engagements a~r 1 ng the cour~e ot 

more than 1400 m s 10n: w•thout be ng wJunded (alt~uugn de d1d crds h la~d o~ 

10 Sm·th, "One <o One 0" ~1ore, 11 p 21 

11 

12 

13 

Jul·1us R Ga:tl~ "The Luttwafre·~ K ll':l ", fly•ng t'lte·· atonal Re111ew, 
December 1965, Vol 21, rJo 4, p 246 Set-operat>nnaltou~"~, rest- per od~, 
and batt 1 e fat1gue we•e gene~al ly unknown 1n the Luft~dtfe aur1n0 wo•l d 
\"Jar Two , tbld) 

~-~-

C1aal, "The Luttwafte·:, K 1~," 1 p 243 Fo· :1 :Jmp s-te t)reaKou t. .::.·the 
Luftwaffe p1 ot) cr-ed•ted w·rn 100 or- more K•l 's dur;ng Hor·d War Two an a 
the Spanlsh c·. 1 War ~ee John w R Taylor, Mlcnael J H Tay 1ar, ana 
Da .. ~d r1ondey (edltJrs), A1r Facts and ~edt".>, New Yo,'<, Two Cant·nents 
Publ1sn·ng G•oup, 1974, ppt09&-rf2r.::-TI5-

It took Josef p, 1ller and Kurt B~ehl 1gen nea rly f 1v P years to score 100 
k•lls ·n ~he we~t aga1nst R A F ana US A A.F p . lots; Er ·c h Hartmann, 
Jn contrast , amas~ed hl~ 352 v•ctor.e~ on tne Rus~·an front ·n only two
.Jnd-one-half-yea~'s Lee the ed tor1al comment~ Ofl tJoa1 ~ a't'C e i'The 
Lu ftwaffe s k lls,"' p 243) These tact:. :.vg~!est that It ..vas gene~' a · ly 
eas1ef tn Russ1a Ertch Rudortfe', who ~aw act 'on on d l 1 three Eu ropean 
fronts (48 ktll~ :n the Uest, 26 1n Afrtca, 136 n Rus~ d, and tneo 12 
more 1n the we~t our:ng the last day~ of tne war w:th the Me-262 Jet ), 
agrees; in an ·nter.•ew w1th Edward H S;ms. he stated w·tno~t re~eruat,on 
that 10 It WdS always tougher 1n tne ~1e~t '' (S •m::.. The Ace':l Ta1k 3 pp 198&203L 

" • 
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Now-~ aht of ~crld Wa• One e~oe~ ence. tne lon0-te~m aurab 1 ·ty 
of these h qner sconnq Luttwatte aces ·n t·•o.- a L·Ja~ Two ;sa D1t unexoected 
How m•nht ·t be expla:nedt UnoJubted;u, ~o~t of these Je rmafi are~ we~e 
super1or a:rplane dn~e"s Aha, e"e"" J~t? of them ~v'el.v Su" hed a feY'/ 
mlSSJOn;; at least mare b~ b. nd luCk tndn bv oe :.onai :.k1l! j· tdCtJ~al 
exoery•.e ,l5 But. euen tak1nn ~uch facto~_ ntJ account. 1 #Ould StJll 
1n:.1sr that the•e a•e ra• 'DO man~ succe-~tu 1~01. duct ) ~ere to auare 
With Caotdln Sm th'~ tvntentJ n tna• the h·,n a:· ·ton rate~ obse"vSd 
1n the ea~l11 da,,.:: ot ~Jorta t.ar Q'le can be e_ entl l~, ex.o ct ne.::l ;)y "too 
much combctt '' The "'eCv'd'::> t Har mann kuJJdte, anc no 1 1? __ than 101 
others. when ta~e~ d tJne nar rundamentd D~ e u h on ·n·erpreta •on 

14 S1m·, The Are=--~~~~, 1p 232 & 2.7-38. ;a_, 1 ._..-. r::.y '..J. & ~1 r.a9_y, ~ 
Farts and ~Pat-' ~p LOl-.02 Ha ·~a~o a J !J d s m~ tha~ he Wd;, 
never ilJ~ by an Jp 0 ng t ')iter 1'1 -.0 IOct --Jf ty by lak ot'ld OQffibe• 
T'f~=' b·.n~. The Ace~ Tat~<. 3 p 238) rn.:: ~ o 11, n~ .... e .. 2·, 1. n...,r 
apparently t ue -~j-!968 nte , e .. ~, Haf+r.Ja"lli odrn t:ed ro oe n~ 
';)ho+ ao.vn ~omet•me eotern er of 'J43 bj a 1 H' 9 ("t u Ha(·ma nn 
-- An .nte• v EoN w tn! IJ I: I c~reate t r t'hte I '"'~e, I !'. fl_b, v:• 5, 
tlo 5, Octobe 197r.:, p 35) 11 o ,., a !974 n £:f-;-r;;;-w tn Ca 1J~d:n 
Manf·ea R e· ·n, ra .. to•ea t~~t un o'10 her o~ d~"O'l he d\O"dea oe·ng 
:.no ':luwn by ...,me P-51 cnl "'.1 ba ng ut t•r;,r St~ · , o e·o l 

Hartmdnn wd fl''ed tly ... ·ve:: t~;l n :nC do hC:::t 'e t :'l~e ~ 
tloreo.et'", when opponen ") d d get Jn 11 :> t:J 1. n u:.e :; 0 ne~ot .e 
"G' d11 ,n~ +urn o~ d ·'?st. a·tcr" e ::.ape 11aoeuvc') P'Obao:; ~/(' , 
d:> S·ml ~ct·nta ns, ·he pr nc pal rea~on wny ne ~d u_~a 1 1J able to pet 
away .v•tn~vt bP·n~ n t 1 Thts mdneuve( ·~ e~e y b t as efte~· .e tJddy 
.:o~ ·n •a., ... "', n ~b ... ot 1972 LCd" Ro~ald "r1u .. )'' t1cKeown t ea a 
oe!:)at ~e G Pv ~'-eve" "f th·::. )' 't.J ge at~ '1-ll ott i1-:. to (Lvu 
0f€r1d"' , And K I r .(,-,, lld ... en, r1 Ul ~,~, ::>quodf0r1 '::> gna Pvb-
llCdT 0"_:-T974-p--5n-- .t not ooly JO' tl'le 1? ofr l1-:. ra· bur 
r-ectteJ u'h an ove~wnoot that h ~an boc~~eote~ (Lt Jd~k 
En~ch) were hen ctble •a ger a en ~aer k 1 I 

15 The •o'e of luc'< ·n ae••d 1 .!J"•bilt 1· u r·cvlt r a::.::.e~:, Oo ·he one 
hand, tnP more :>ll ce:.~fu• ace ( n ct' war l ha.e tenaea to De ·oo-
he6dea •act cans who carefully w zed up t~e cpponen . ana Jnly 
engagE?d when he d2F j) :ond'('Qn ere (l t~e· tdVQf •n ;, Tnes _ 
~~a maJor tonclu:.·on ot S ~- nook The Ace~ To K, ana Er en Ho'tmann ~ 
comments on •he ·mporrao~e )t ~no~ n~-~nen-r--T-gnt, and V'lnen to avo·a 
combat, are e~pec a1 1y nr s ve (S·~ • T~e f~e- 'a K, pp 234-35, ct~~o 
''Eflch Hartmann--An :nterv,ew w h ~·I!·J .7"::'-Grea est-F'·~1hte' Ace,'' pp 
33 & 36) Bur~ on the tner hand~ tne cno ce ot enoao·n~ or ~a t1n0 
for d be rer day s not alwcty: to be had h~~, ev~n-tn~ mo_t prud~nt 
of p1lots s met me:. f1nd th"'mselve~ forced tv t ght unde' cona t·ons 
they would pr·ete"" o avo1d A r as.·c exa.np e ot ~uLh a ::.1tuat Jn cafl 
be found n JOhn C r1eyer ac.coun rJt twJ K ' 1 • r~h rr he got atter 
be1ng caught by 1 uttwaffe t ghters wn1le {' 1 1 "9 down rne ruonay for 
takeoff (S ms, ~e Aces ~~. pp 209-2.0) 



_f c0u•se th·s conclus10n leaves us w1th ~omerh-ng of a puzzle If over-
exposure to the dangers of ~er1al waffare canoot plaus1bly expla1n the fate 
Whlch ult1mately Ove,-rool< :>0 many of the '1 'ooe wolf" "ind·v:dua11st::, 1n 1915 
and 1916, ce(ta1nly we would want to t-nd one that does_ Yet, at the same 
time, any ser1ovs canct•date wo1,ld a'so ha11e to be compat•ble w.th the con
tra t i ng duraD;l,ty of the more successfu1 Germao aces over- two decaaes 
late r But wnat 1 1ne of exp'anat1on m·ght po~~·bly sat~sfy botn o~ these 
requ 1 remen ts ? 

The natu'al alre,nat,ve to suggest at th1s Jun:tu•e 1~, ObV'DuSl), the 
team It was consp:cvou<::.ly abseflt 1n the heyday ot ;nd·v·oua1L~~ l'ke Ba ~l 
and Guynemer wh~ 1 e be ng w·ctely, 1t not un1versa 1y, osed thoughout Horld 
~laY Two unfo,-+!Joately, ltoneve··, :c 11p y po•nt·ng th;s fact o~t doe::. not 
really expla·n m~cn ln part,cula', ·t fa ~~ !O p•ov·de any pa 1 pab e 1nd":at1on 
as to the precse aspect of team tact c:> Nh':hJ ,f the trad•t.onal 1 y rece"vea 
op1n'on JS correct, has gene(a11y enhan-:ed p 1 ot StVvl~ab···ty relat·ve to 
s1ngle-sh1p Thus the problem to wh en we ar~ now led 3 that of ferret1ng 
out any common teatu'e~ ot the Jd~1ous team sy:>tem~ employed by the Luftwaffe 
wh1ch might account fof tne durab· l1ty ex.h1b,ted by ;r~ top t·gnter aces 

The system of team toct·cs perhaps most w•aely r·ov'ln by the LtJitW1~fe 
i n vJOrld tiM Two wa::. that aSSOC'in:ed w th the "f nger-fJtJf" format on Th13 
tact1ca 1 scheme was o~Jg•nally developed for the t1e-l09C d"(;ng the Span sh 
Civ1l t·Ja.- by the German ace ~Jerner t1ve•de"5 (I!5 ca re K>ll5 "lCL .. d·ng 68 
in the West du(•ng World War TwJ17) Its cornef~tone wa~ a w1aely-spaced 

16 The term t·nge•-tour IS not German, but Br1t1sh Up though the 
evacuat ·oo trom D0nkHK, toght ""·c·• t:;rmat ans or tn(ee t·;~nters .Ne'e 
used by R A F un1ts as tne ba:>IC tact· cal e ement fo ct'' -to-a•t 
(Johnson, Full C1rc 1e, p 103) These to'mat o~~. no~P~er, were who ll y 
un ulted to rambat and ~a, fo 1 lo~1ng Dunk,·~. ~ary R A F ~q~adrons 

_'ropped them tor the 11 sect10n" of fov( t'gnte":. a""ange<.' ooe beh na the 
other 10 11 tra 1" (!o·d • p 124) Uhi~e th'.) Chdfl::Jc wa:: a ~u b~ta nt1al 
1mprovement nsofar a;··ma(\et.. ... erabillty wa::. conce•nea, the Bo:tt1e of 
B(1ta•n showed that the tra:l conf1gurat·oo a-d not P'Ov•de the cr1t1cal 
v1sual cross-coverage be'ween a1rc ... aft ava1lab 1e n the (ro~ghly) llne
abrectst a' angement or rhe Luftwatfe s four-;h p Schwarm Thus, beg1nn 1ng 
in the spr:ng of 1941, R A F p·lot~ such a~ Ooug 1 as Bader and Sa1lor· 
t1alan began copy1ng the Germa., fo"'mauon trom the enemy un1ts they had 
been flying aga1n~t Acco ~d'ng to Johnson, lt was Bade r who co1ned the 
term f1nger-fo~"'· (on the ground that, n tl !Qht, the t u r t 1ghters of 
the Schwa•m were arranged l~ke the four f1nge•s of ar out~tre~ched hand 
·-- Ib 1d , p 164) 



pa 1~ for Ratte) of a1~crart That JS~ the twc-sh1p team 3 composed of a leade r 
and a W'ngman: made up the basu.::: f1ght1ng un't for d1(--to-a'r w Moeldersi 
system.lB Furthermorei the cons•stent use of th1s fundamental un~t--the pa ir-
turns out to ha\le been the one feature common to v'rtually every team system 
flown by the luftwaffe throughout th1s era (as wel 1 as by the R A F. and the 
US A A F. afte ~ the Battle of Brltainl9) Wnile.a11 manner of var·ar1ons 
on the bas1c Fwger-Fo!Jr System jc•· the l·ght of day at one t1me or another 
dunng l•!orld Ua"' Two~2u actual pract·ce ' 11 the Luftwaffe f1ghter w1ngs was 
unanijmous on one precept: never f·ght alone Thus the enhanced SUfVlvab;l~ty 
cla1med hJstoncally for the tedm would, 't appearsi nave tO stem from some 
property of the bos 1c rwo-sfnp Rotte (or "element•i2 ) Bllt what exactly is 
1t about th ·5 illeader-vni1gmann como~nat1on wh1cn affo"ds gfcatet longev ty to 
bottl~~--. than e·rher w:>uld ha.e ope--at '19 o1 one? The answer~ 
ult·mately, 1s to be found ·n tne func~·on of rhe w·ngman 

18 

19 

20 

21 

I 

What specit,cally wa~ the w1 ngman there to pro~1de ·n the class c tean 

S1m5, The Aces Talk, p 105 Fo( a d .:;CuSSlOn of why the two~s.trp 
element appea~s theorettcally 3upefl0' to tne three-~hlp element. ~ee 
Capta·n John R Boyd, Aer·a1 i\ttack Study, F ghter ~iea:pons Srn:>ci 
Pub' n.at·on 50-l0-6C, T%0:-pp-Tl5--IT6-

Far a comprehen~ ~e account or the evO IUt on of German Ratte and Schwarm 
tact' c", as we 1 

1 a::: of the1 r sub.s equent adopt 1011 by the f[/f'F and 
US A A F , ~ee A1 frea Pr1ce, World War 11 t1ghter Conrl·ct, London, 
Macdonald & Jane's, 1975. pp 131-150 

Kurt Bueh ' gen, for ·nstance. preferred a str1ct l1ne-abreast ~onftgUr
atton to the standard t~nge~-rour n ~n1ch the seco~a, th~ra. and tourth 
a 1rcraft were a'l pOSJt·oned somewhat aft of the fl•ght leader (Sims, 
The Ace~ Talk, p 154), Another var1at1on was the eJght-sh'p vefs·on of 
r,1oe 1 ders' system Wldely employed by AmetJcan f'ghter j.J rnts •n Europe 
( ~~~9- , pp 192-193) 

~SA A F o·lots ·nt'Oduced the term element· tJr the ieader-w1naman 
pa1< c!urcng' the Secood ~·Jorld ~~ar {S1ms, T11e A_<:_es __ ~~~' p 136), '"' 



systems (F1nger-Fou ana Flu·d-Fo~r 22)t On th l~ po 1nt the taLt cal l·terature 
exhlblts v'"tual unan m·ty A-::, t:nE: Amt::r tan ace uonn C r1eyer ex.pressed it 1n 
1944 . 'Mainly ·t s my w ngman :: eye_. that ; want Ore man CcHHlOt :.ee enoug h - 11 23 
Her e rleyer wa_ refer(1ng~ ot co~rse, to the vv1ogman .r~ the e·gnt-s111p vers1on 
of the F1 nger-F ouf System tavc•ea by t JhtE' un t: ~t the Amer can E1ghth A1r Force 
over Germany ~n 944 and 1945 But a aecadb later, 10 tne det 1n 1tlve expos•t1on 
of the Fluld-fou t System vvrltten 'ITimea ately ofte 1 thE: Korean War, (Then t1aJor) 
F edenck C. Blesse (10 Klils, 1n fvliG Ailey) expl'Cated the Jec.ae,-w1ngman 
afrangement on exa t t ~y the 5&me grJunas The w· ngman·3 •• pr 1mary purpose 1n 
be1ng there;· ne wfote 1 n 'No Gut S 9 No r:;1ory," ,., rnot, " of !)ufJply•ng ti1e 
eyes to the rear fo, the 1ead a uart "24 Tn~~ tne t at lora le oeh lOd thE long
standing prete rence tOt team ~JStem5 OvEr 6 ~ ~gle-Shlp wou ld ctprear tO ha~e been 
noth1ng more than a Du lt-·n •:m•tat 1 00 OT t~c airplane Q ve• 

22 The A1r Farce~ t l u l d-~ Gu• Sy~tem wa_ d~\Eiupca du· 1 ng tne Korean Oar ror 
the f-86 tSee S Olw, TnE Ate~ ldlK, p 253 Tut ftanK GooreSkl ~account) 
Howeve<, the:: o• g nal (B1esse} -~,~ vr1 JT tn - ~}~ tern wa.:. a dHeLt descendant 
of Moe l det~ t•nger-four In t6lt, tn~ t~v .y.(c~.:. are na StlnQ~ 1 5 hable 
lnSOTar a~ the • oa~l pdtr~l o~a ~n~agc~ent ~unLEpt~ are tunterned Both 
emplJy a ~p·ead. roughly l ne-oorea.t pdt'v JO·ffiot Jr tor purposes ot 
mvl.Uo l Su ppor t and' S~o 1 rc::::: ~.oO t:•o.yc: 3 a!•O D ... tn u.:.e d ''!),ngle attaCK." 
engagement strategy lhereatte te•mca ~nGvt E•-L0•2' ) 1n wn'Lh tne tl "ght 
teade~ !~ tne dttac~er ana the rest J' tn~ ~ 1 ~nt .:. there s mply to cover 
and .::.uppon tnot or.e attacK (fu• o a ~ ... u ::::liJr. d ~uD:: e,quern •a• 1aots 
of Blesse ~ c la~~~cal Fl~ , a-fou·, ::ee luOtn~.,te 8j 1 

23 ~1ajor f)enc o. w E Kepnu, T i1E ~On~~c___r~_:__QEE:u ~ter Escort Tact H .. :,, V Ill 

24 

F'ghtE" CvmmaM, 29 t1ay t944, p 3~ t 1 nc u) k r A~..aoemy 1 brary !las one cory 
ot tn ·~ manue l ; Jt Cunta 11" c.Ctuun· ~ uf t•Jv' 10 l·Jo· lv"'O T lgntef taCt 'CS oy 25 
Amef \.ot1 comoiit f!' l..;t.:: l nCI .J O ng t·Ja l<c ' r~ r1onLH (1, Huoe · t Zemke, Dav -d c 
~ch ·~l ng. uGnn ( Meyer. and Geurge E p tOOy) M~y~r ftd~ credltCO N 1 th 24 
a , -to-a · k t b r we,stern Europe dL• ng t•Jo• , a t'tc• Two (Gene L1u•ney, Fhe Down 
~nd_bi 1"X, NC'>"~ v.:;f k, G P Putnam, •958) p 2•7J ,r yuu adO to till',) f1gtde 
t1eye s 13 o .r-to~ gr l:! ut1d k ·l•s, nE: ot~.. o.ne~ tnc l€o O ng Amef 'Cd(l sco r er 1n the 
Ue ~t (:o ·a) ~ub~equE~ntly, ' 11 t1;r, A•Jey, r1€ye t Qa nec:l t.vo mure Vl-.~·rleS 
(10ld -:-r 253) 

MaJO( f • eder Ck L B 1 es~e, ''i.J G Gu't.:., ~J '::i ury, ~~A; ~hter \leaoons Rev1ew 9 

Sp'1ng 973, p 4 rn ~ feterente tu a ~973 •tP' ot of tne or1g1na 
aectdSS1T~t.a ~ef::. vn ut Blesses mo(luo • \vvh en nc.o oeen P' lnteu e.:;•ller 
10 tne Ma(ch 1955 ·s~ue uf tne f Oht€1 Wectpun~ ~Ew~ ·e tte•) Also see (t ne n 
Capta n) John R Boyd~ "A•r Ccmoat '1ontU\cl og," figntef ~'leaQOn;:,News1 etter , 
June 1957, pp 5-6 L 1ke Meye• and Bld~ ~e. Boyd al~o JU~t•f•ea the w1n gman 
on the bas 1:::. of the extra eye;, ne pr ov ded H~.>wPver. note tha t ; n Boyd " s case 
th1s v1ew was based on reasons qu1te apa r t from tne relat1~e value ot Gl esse ys 
~ers on of Fluid-Four ·n compar,son w1tn other aer·al attdck ~ystems , E ~ en as 
early as 1957, Boyd s app,...oacn to a1r tomnat negAn rn dl~Prgr substantially 
from Blesse (See footnotes 31 ~ 83)s and. 1n hiS 1960 Aerial Att ack Stud~, 
he (eacned a fad • ca lly d, fte• ent pe' ~rect HiE nn tne ;:,uojeL t ( ~ee ·footnotes 38 & 
ll7) SpeC't ~dily, Bo_yd ;nt•odo~..ea a maneuvertcounter-maneuve~" concept a n d ~ 
out of tn1s aea, eo,.Oll.t~d n1s "t u1d ;:,epatal~vn'' con.._ept--a not.on whlCh 
arti culated a mucn mof'e tle" · o: t app•-Jd.L.h to tecmmutual ~opport {with n as well 
as between elements) L~·dft Ble-s.se::. 
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eqUlpped w1th but a s1ngle set of forward-mounted eyeballs, and, so long as he 
has those eyeballs re veted (for 1 nstance) on the opponent he is trying to shoot 
down, he cannot act1vely use them to clear h1s e~er-vulneraole rear quadrant for 
other adversaries 

The trad1t1onal case for preferr1ng team systems~ then, apparently comes to 
th1s: IN THE PAST, EVEN SEASONED PILOTS HAVE GENERALLY FOUND IT SO D1 FF1CULT TO 
SEE EVER YTHING IN THE SKY AROUND THEM THAT FEW HAVE BEEN ABLE TO SURVIVE, AT 
LEAST FOR ExTENDED PERIODS OF COMBAT, USING SINGLE-SHiP TACTiCS Does this 
1nterpretat1on, however, resolve our earl1er p~zzle? In part cular, does this 
reconstruct1on of the orthodox case aga1nst s1ngle-sn1p reconcil e the h1gh 
attn t 1 on a mona the "1 one wo H" 1 nd i 'dua 1 's ts 1 n ~Jor l d t·Jar One with the cofl
trast~og longe~lty exnJblted by the top Getman ace~ 1n ~Jor1d t~ar Two? i t hink 
that t does. On my account, what proved fatal to ed~n the more skilled among 
the original pract;t1oners of s·ng1e-sh.p would not be, 1n most cases, over
expos~re ~o the hazards of aer al warta~e Dut 3 Jn~tead, the a~tacker who managed 
to reach an effectJ~e gun-fir•ng poslt-on pr i or to be ng seen . Moreover, th15 
explanat1on 1 thoroughly companble W'tl"• the known longe"Hy of combat l eaders 
l1ke Er•ch Hartmann 1n World War Two SJmply put, the w1ngman who could cover 
s1x o' clock wnlle the leader was absorbed -n h·~ attack P'Ov!ded a quantum Jump 
•n detens·ve capab1l1ty over the s1ngle p;lot tlght•ng alon e 

Capta 1 n Sm1th 1 s attempt to support one-\3-one-or-more by re1nterpret1ng the 
World War One exper1ence long taken to argue tn favor of team approaches does not 
therefore, seem h1stoi"Jcally tenable Fvnher., the reasom ng wh1ch 1eads to 
th1s assessment ~uggests an even more aamag·ng obJect on to the bas1c thes1s of 
"One vs One Or ~1ore ii For 1f the problem wnh s1ngle-sh·p is that the "lone wolf 11 

pilot cannot always give adequate v'sua1 attentiOn to eve~y part of h1s surroun
d,ng v1sual sphere, then the more unfavorable the numer~cal odds agalnst him 
1n a g1ven engagement, the harder Jt wJl1 be for h m Just to keep track of all 
fns adversarJes (unless they maneuve,. toge·the¥" ~n no more "than one or two fa1r ,y , 
t·ght format,ons) Moreover~ lf the s1ngle p1lot does lose one of h1s opponents, 
tnen h1s chance of s~mp 1 y survJvJng the encounter--to say noth1ng of scor1ng 
any k!lls--are 1mmed1ately and drastically reduced hus t,he more heav 1ly out
numbered yo~ f•nd yourself, the less viable sfngle-sh .p would appear to De from 
the cruc1al standpo Jnt of surv1vab·lny 

Nevertheless~ be1ng heav1ly outnumbered 1s prec1sely the Sltuat1on 1n wh 1ch 
Captain Sm1th contends that Slng1e-sh!p 15 Jnherently super1or to any team ap
roach" For he does not ins1sr that one-vs-one-or-more f.S better 10 all cases . 
Given~ say 5 two fr1endly fJghters opposed by a lone enemy mach1ne 3 he agrees that 
cur rent '1 

, two vs" one, ,"team tactiCS (or .~Flu1d-Two 11 --see tootnote 43) would 
be best"25 On1y against odds like four-or five-to-one \n fa~or of the other 
side does he maJntaln that one-vs-one-or-more offers most eftec.t ·: ve way to fight. 
Now ,ndeed, you can th1nk of a few rare s1tuat1ons 10 wh1ch the s1ngle f1ghter 
m1ght enJOY a tenuous (though potentlally devastatmg) edge over super ·ior 
numbers of opponents . For example, 1f the lone p1lot 's a ircYaft had a visual 
profile closely resembl 1ng that of the enemy machines, he could shoot at anything 
1n the sky whereas the bogeys would have to wor ry about hitt1ng theu own comrades 
by m1stake But, other than 1n these unusual k1nd of sJtuations, the overal1 
vulnerab1llty of 11 lone wolf 11 pilots to be1ng surpnsed from the rear argues, that 
contrary to Capta1n Sm1th's pos 1t10n 3 the aga1nst odds one-vs-one-or-more 1s 
generally go 1ng to be the LEAST-rather than the most-effect1ve way to fight . 

25 Smith, 11 0ne vs Gne Or More,"p. 24 , Since Captain Sm1th d1rected his proposa1 
pr1mar1ly towards Situations in wh1ch the friendly f1ghters are substantially out
numbered, •one-vs-many would perhaps have been a more appropr1ate label for his 
system than 9one-vs-one-or-more , 1 
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SectJOn 4, Defens 1ve Cons1derat1 on he ·'!1'1\19JlBF 
Approaches; the Amer1can Success ·n 

Tne clas~1cal ObJeCtiOn to s·ngle-sh1p tattle~ b~ought o~t 10 the precect · ng 
sect1or was based on h1stor1~al ana'y ~1 s Ho~e\er, ·f the maJor ad antage of the 
team stems~ as 1 have suggested, f,om the bas1c •nab1l Jty at any one p1l ot to be 
constantly aware of everything :n the sky surround:ng h·s a rplane~ then the 
trad •t ional case aga1nst s•ngle-sh1p can s~rely be restated on a purely tnearet cal 
level . Do1ng so w1ll be the pr1nc·pal concern ot the present sect1on 

However. before 1 actually reLa~t the a•gume0t '0 theo'et·cal term~. 1 want 
f1rst to exam ine ~ome of the conclus1on~ cammonly a•awn f,om the a.r-to-a1r combat 
which took place dunnp the Korean t·lar fnere a,..e two m.3 n easons fvr 1:h1s 
dlgreSS lOn F1rst. the Korean War per1od tu~n s o~t ~a oe the one other era. 
bes1des World w1~ One. wh·ch Capta1n Sm rh t' ed u d'aw upon 1n orae• to 1end 
hlstoncal u ed · b·! ry to h :> one-vs-one-o"-ffiOfe p• oposal ::>econd, the dlS-
cussJon enta 4led '" try -ng to assess Cap.a·n ~m tn s read ng or events 10 M1G 
Alley also bnngs out the 1mporrance of tl<?$' '1 :.epa ar-ng h:stor:ca.l 'nter
pretat·on from essent a' 1y con:eptual cons·ae·a~·ons · n the d1scus~ on ot tacr·ra1 
doctr ~n e , 

The cus toma ry asses~ment Jt the ou tcome n MiG Al 1 ey has oeen thctt the 
Amer Jcan p·lots won d rather 'opJ 4 ded v;CtJry o.e( the r Commjn st adveKSd(J eS, 
and, FJ teri]S Ct 1(!11-ratiOS and ''DO score:l"• "h•S CD nt-l u:.JOn ce(ta n1y seem 
just 'f·ed 2b Fo· examp1e 3 the F-86 Sdbre, wh1~,.n dccounted fur the vast majorlty 
of a ll Amer·can kdls ·n Ko ea, recorded an e~tchange rate or 2 7i~ghtly better than 
10-1 over Jts pr lnt 1 pal ad~ersary, the RussJon-bu •lt MlG-15 

26 The overall A1• Force exchange rate dur·ng the Korean Wa r wa~ 6 2-to-1 
(Armed Fo(ces Journal internat i onal~ May 1974~ p 30) Tr;~ rat10 'S based 

27 

on 918 confJfmed lnlTs and 147 losses; 1t 1ncl~des a rew I<.Jlls by land-based 
Manne a 1 rcraft and 1gnores some 175 '1p,·oodb1es" (lb:d ) As a ~ tat iS t iC 
it seven more ;mpres~Jve when contra:.tea w th A J7-f~rce kJll-rat1os Detore 
and after Korea For 1nstance , aga nst t~e LuttNaffe aur lng World War Two 
US Army A1r Force p1 1ots JuSt: rnanageo to do~ ghtly better than break evef! 
by downn1g 13,623 German planes wh•l e los ng t1,687 ror a k,1!-rat 1 o~ or 
1. 17-to-1 (lbld ) In Southeast As1a~ f rom June 1965 through Janua ry 1973 3 the 
A r Force f1gure was on , y 2 12-to-l based on 12 7 k1l 1 ~ and 60 1o ses (lbJd 9 

p 38) (Note; rh·s 1 a--r stat1st•C om1ts the two ~11G-2h cred,rea to B--s-r 
tall gunne rs dur'ng L;nebacker 2) 

Spec lf, cally, the F-86 downed 792 MIG-15~ whtle the Russ·~n Jet accounted tor 
only 78 Sabres ( 11 USAF Studies Re-eJ(am · ne the Ace Synd•ome,' 11 Avlt~t·on ·,\ 
vJeek and Space Techno 1 ogy, 26 June 1972, p 151) in all. A1r Force, Navy, .... 
and t~ari ne p11 ots shofdown 941 enemy planes dur wg the Korean conf11 ct 
(Armed Forces Journal International. May 1974~ p 30) Of these 941 confirmed 
k1lls. 807 were Jets (Taylo~", TayTor 9 & Mondey~ A1r Facts and feats, p 118) , 
Hence, 1f these figures are correct, the Sab~"e accounted for ~I b~t 15 of the 
MlG k1lls ;n Korea. 
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Th·_ resul~ #aS ach eued, mO'€O·er~ even thD0gh the Sabres were neavlly Out
numbered by the MlGs dur1ng most of the f1gnt · ng 28 ~o, stat st1cally at lea~t~ 
the Ame(1cans clea..-ly d'd dom·nate the a·r combat arena dtd ng tne Korean confllCL 

ln 11ght ot th1s fact the que::.t'Dn then anse~: vJh.r d1d ihe Ll S .. P '1ot~ do so 
well? The;r succe s cannot, I th nk, be accounted for on the gro~nds that the 
Sabre predom1nated beca.::>e of be •ng ouerwhe'~·rygly uper·o ·c rne MJG-!5 a~ a 
f 1 ght1ng mach1ne Granted, the F-86 a d e0JJy spec f•c drea~ of mode~t advantage 
over the MIG Howeve', the RuSSian macn1ne ~d~ net w•tho~t Jts Jwn areas ot 
super1or ty 29 Thus, ove ,al,. rne Sao'e a~es no· ~eem tw have had the k· nd of 
1nsu(mountablp edge wh 1 ch m1ght adequate 'y e,p a ~ -~~ ~ar9·o of v ctory Hence, 1f 
the d"~-proporr onate excnaoge rare du· ·ng tne '<J~'cclf1 t•LJr s to be a~counted ror 
at al~, ·t would app6•entlJ have to De a~ne on the bas ~ ~f une of the f0l ow ng; 
d·ffe~ence~ · n tne overa1 1 q~a•:ty of ·ne 0ppo~·n~ p 'Jt~. d ffe·eoces n the 
effect•vene~s Jf the !~ tact•t: I o~ else d tfe·enre~ n s~me wJmbl0dt"O" or born 
of these factor5 

28 In Ap ~ 1 ot 1952 The two U ~ a t Sab·e ~ og~ then 10 Ko,ea. the 4tn and 
the 51st, we e ~eported tJ nawe a CJmb·ned sttength of only 150 F-86~; n 
contrast, frJm 700 to 900 M.b-15~ we·e e~t mateo (at The t"me) to be ba~ed 
north or the Yalu R1ve' lR.Jberr Hotl, ''C?n 1·1e t~in n MlG Alleyt 11

, Au· r-orce 
r1agaz ne, Ap( · 1952, p 24) Jarne~ Jobd ct, ti'!e fJf't Ameflcan Jet ace-,-
subsequently starea that "[t .va-. COifhflOfl tJ encauntef 150 or mu~e ~~.G-15s 
tw1ce a ddy aga P"~:it nc more thao Ul;· "y-two Sab,es'' (tt C:J 0 James Jabara, 

11 A F1ghte P 1 ot'~ A1tp 1 ane," A ' Force r~agcu: ne, Ar...gu:;)t 1960, p 61) 

29 The Sab"e had sl'gnr aavantage::. :n range, d·~.·n~l ab•l1ty~ and 'l.iygedne~s 
(Jabara, ''A F1ghter Pll;r ~A rp1ane,'' p 60) ' t d ~o had better CDl'ltr0 1 -

lab•lJty (d•,e to hy,:Jrau:1CCJ 1 y Doo~te.o -r •ght contfJ·:.\ and Sopenor cockp't 
vJsib· •·ty In add!t on, w·th t~e ad~ent of the F-86E 9 the Sabre ga•ned a 
further advantage: a adar compGt·ng ~Jn~ gnt {John_an. Fu'l C, •cl e~ p 265) 
Howeve" J the i1iG-t5 had ot 1east one b·g ct(ea ot ;:,upe• 1or•ty ov er the Sabre 
Above 30,000 reer t could ea~t y Out-tu'n. uut-c' 1mb 1 ana Out-run the early 
''A" model or the Ame , 1\.dn marn1ne (RJDert F Fut<e1 , U ~A F Operctt10r1;:, 1n 
the Korean Conf! 'ct-1 November 1950-30 J._.ne 1952, U::, A F Hts tor JcdT Study 
No 72~ Department of the A1r For'e, 1 uuly 1955 1 p 110) Moreo~erJ th1s 
adva0tage pers·)ted to the end :t the war Eve~ wl~h ,ts ;mproved en g•ne~ 

the "F'' model of the Sab•e could Jl'lly ' a~se Un: alt tude f'gure to 35,000 
,Jabara, "A F·gn'~'e" P1 lut., Auplane 3 " p 60) As a result, the MiG pllots 
cnuld genera lly cov~t on be ng able tJ enter the combat arena w1th an 
alt 'tude ad~antage over the Sabre~ Tn·s gave them the op~1on or engag ' ng 
0"' not engag:ng A'so. when the r1IGs d d choo;:,e to come down and f·ght, they 
could '"J 1ate the engagement w·th a .act ~al ad~antage 



:,~~"-':~ 
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By and large 3 tr1e o"...: ~ , -.... ~· rcndency w1th ' n the Air Fo r ce f1ghter commumty 
has been to ascr1be Sl QO l t : cance not only to the sk1ll and aggress 1veness 
of the Sabre pi lots as a group 3 but to the1r tact1cal doctr1ne as well . As 
far back as 1953 3 the view was expressed that most of the Commun ~s t, P"lots 
in Korea we"'e un~b1e to exploH anywhere near the fu P potent 1al of the 
MIG-15 aHcraft 0 Yet, at the same t ume, the Au Force "s; Tact 1ca l A1r Command 
(T . A C. ) also came to 1ns 1st that the outcome in MIG All ey demonstr ated once 
and for all the supenonty of ; ts pa n• cu1 ar team app, oach to aer ' al combat 
over all the known alternat •ves 31 

But i f Capta 1n Sm1th is to show that the Ko rean Wa r does not undercut 
one-vs-one-or-mo re as an a~tack concept 3 he must d ispute the second of these 
cla1ms 3 and, H1 11 0ne vs One Cr ~~o re, 11 that ·s precisely what he does .. 1eam 
tactics 2_~~.§:_~. he argues, d' d not play any ~veat rJ l e t n determ ' l1 1n'g the our
come i n MIG Al ley . Instead, he attr · butes the lopsided kil l ~ at ·o who l ly to 
the super ' o" "p l ~Ot acumen" J f the Ame r·can fl ye ~' s 11 Simp 1y stated," he says, 
11 our men beat the !• men u32 Now th ~ s ass es sment 1s by no means enu re lJ unfa ~~" 

30 Lt Joseph G, Albnght, "lwo Yea rs of ~1iG Actn, ty/j Ai l' -"'" ve rs "· ty Qua ~" te r ly 
Re vl f!w, Sp n ng 1953,. p 89 Alb r1 9ht w•ote th1s art 1c ' e wh' l e a s~ea to 
Headquarters, Fa r East A1r Fo rces ( lbJd ) His o~e ra l l asses sment of the ave rage 
MIG p1lot encountered ' n Korea 1s st(Tiaccepted today (Tay ~ o -r , Tay l: or & r1ondey, 
Air Facts and Feats, p 118) 

31 The Al " Fo r ce app r oach to f 1ghte r combat was b<l 1 ed : n 1957 by the U"S A F 
Fighte" Weapons School as being the product 11 of expe~' ' ence ga "ned n1 vlbl l l 3 

Korea, and A1r Combat Manevv er· ng t ra i nm9 by Combat Crew and f rghter t4eapons 
i nstructars at Nel 1 i s A· r fo rce Base, Nevada i • (see the ea • to( l al fo rward to Jonn 
Rc Boyd "s "A 1 " Combat Maneu ~ e n ng," F . ghte ~ t~eapon s Newsl ette r , June 1957, p 3), 
The further c 1a •m that the cons i derab! e bJdy of a l"-to-a ' r e~per ' ence underlying 
the A1r Force approach (wh1ch :r tered a ~o un d the fo u ~-~ n · p t l, ght) clearly 
proved :t super1or to all othe rs wa s defended by the Ae .,· a 1 Ana ck Sect ;on at 
Nell 1s as lare as 1971 ( see · n pa•t Jcular " anyth Jng e l se IS rubb ish," USAF 
F1ghter ~Jeapons Rev ie,.., Summe r 1971. pp , 33-34) (Note, howe v e r ~ that enthus 1asm 
for the fou•-::,h l p f l1 ght wa s not U0 ' 11ersa l, Fo r examp le, Boyd wrote l n 1957, 
regard 1ng T A. C 's i ns i stence upon the four-sh ;p as the '1ba s•L maneu -er ing 
format10n '1 f.:> r a 1r-to-a l r 3 that: '' I n the pa s t and to a gteat extent at the present, 
too few f ·ghter pi lots ha te a wo r k ~ ng concept of A r Combat Maneuver· ng Instead 
they subst nu re numbers for slo ll l f the day ls reacned whe(e eve ry f ·ghter 
pilot can be tra 1ned to be a qual'fied tact 1cJan, th l s strength 1n number s rout1ne 
m1ght not be necessary , 11 --Boyd, i

1Ai r Combat Maneuve "'~ ng, 11 p, 26 , ) 



The evidence does support the contention that those statistically rare Korean War 
c - ';- : . J who did enJOY repeated encounters with tHGs while fly~~g in lead 
positions were, in most cases, highly experienced fighter pilots. ~£ndeed, a 
number of them had prior air-to-air kills from the Second Horld Har. ) S1milarly, 
on the other side of the fence, all the available information suggests that the 
typical tHG pilot who fell to the Sabres was relatively green, both in fighter 
combat generally and the MIG-15 in particular.35 So there seems no question but 
that Captain Smith 1s on solid ground in maintaining that our polots were, on the 
whole, superior to those they shot down in ~1IG Alley o Nevertheless, does this 
truly warrant the further content i on that team tactics made no real contribution 
to the Sabre ' s better than 10-to-1 kill ratio over the MIG-15? 

33 Of the 520 Sabre p1lots who could be definitely i dentified in 1955 as hav i ng 
flown combat 1n Korea with the 4th Fighter Interceptor Wing (between 14 December 
1950 and 27 July 1953), only 69 (or 13.3%) exper1enced 15 or more MIG encounters 
as flight or element l eaders (Dennis Strawbri dge and Nannette Kahn, ''Fighter P1lot 
Performance in Korea," IAHR Report 55-10, 15 November 1955, pp " 9 & 19L Thus, 
relatively few F-86 dr ivers in the 4th Hing had any appreciable chance of becoming 
aces . Moreover, those pilots who were sta t i stica lly ,; r1ch 11 in MIG encounters 
were also wealthy 1n other areas o Not only did they usually fly as leaders rather 
than as wingmen, but they were older, higher in rank, and had more flying expednece 
--'' ... particularly with jets and in f1ghter combat" (_I_b_i,!_i .• pp . 33 & 35) 0 As for 
the other Sabre W1ngs wh 1 ch served 1n Korea, I have found no evidence to suggest 
that the1r flight and element leaders were, all in all s i gn ificantly less skilled 
than those i n the 4th ~ the 51st, 18th and the 8th. 

34 "-·- tHG k'il 1 on 20 ~1ay 1951, 1 t was reported 
that there were at least eleven other World War Two fighter aces flying Sabres 
with the 4th F. LvL (Capta i n James Jabara, "~Je Fly ~UG Alley," Ai r Force f4aaazJne, 
June 1951, p. 65) " Among them was (then Colonel) John C. Meyer . 

35 Analys i s of MIG operat1ons dur1ng the Korean Har consistently ind i cated 
that most of the enemy activity was aimed at training green pilots ~ n air combat 
with the new jets (see, for example, Al bright, "Two Years of ~1IG Activity , ~~ p 83; 
also Hotz, "Can vJe Hin in tUG Alley? 11

, pp. 27 & 60). This conclusion i s further 
bome out, I think, by the fact that the first batch of MIG-15s del iv ered to the 
Ch nese Communists d1d not arr1ve unt1l March 1951 (N1u S1en-chong, NAT0 1 s Fifteen 
Nations, Vol . XVII, Aug-Sept 1972. p. 70). Thus, when the MIGs made their ini t1al 
appearance i n November of 1950, they were almost certainly manned by Russ ian or 
European satellite pilots who subsequently acted as instructors for the Ch i nese 
flyers (Futrell, U.S.A. F. Operations in the Korean Conflict--1 November 1950-30 
June 1952, p. 107) 0 Moreover, s1nce 1t was generally conceded that these MlG 
instructor pilots could maneuver with the best of the United Nations flyers, 
most of the kills amassed by the F-86 were probably made against relatively low 
time, inexperienced adversaries (Albright, "Two Years of f·HG Activity, 11 p.89). 



I cannot see that 1t does . Why not? Simply because team tact1cs, as 
manifested in the Fluid-Four System, consti tuted the preva1l "ng-- i ndeed, trom 
a conceptual standpoint, the ONLY--approach to aerial combat used by A1r Force 
Sabre units du r ing the Korean confl1ct . Granted, the re were occas i ons when 
flight members became separated and had to fight as s1ngles (see footnote 39) . 
Still, the point is that no large, or even discernible body of s 1ngle-sh1p 
air combat experience from MIG Alley exists whose results can be compared with 
those produced by Blesse's _ystem and, lacking such data, I would mainta1n that 
you cannot leg1t1mately conc lude that team tact ics played absol ute ly no 
substantive role 1n the Amer 1can success . 

Of course th1s conclus1on leaves us i n someth ng of a quanda y On the 
one hand we are confronted w' th two "' ncompatible theses regard1ng the ro, e team 
tact1cs played i n MlG Alley Yet, on the other hand, we lack any ind,sputably 
compell i ng bas 1s for decJd ing between them Thus, so long as the d cuss10n 
remains where i t 1s, no resolution of the quest1on at issue appea rs po s ibl e , 
But, as mi ght be suspected, the discussion need not rema i n locked on a str i ctly 
histor ical level Instead, you can go on to separate the theo ~etical advantages 
(or disadvantages) of any air combat system relative to another' f rom the 
questions wh1ch 1nvar1ably ar1se as to the1r impact 1n real-world Sltuat Jons " 
Th i s decoup l· ng of theory from reality, while subJect to ob #! OUS !"l S KS , 1s 
sometimes helpful--at least for purposes of di scussion. The reason 1s that 
although quest1ons of appl !Cation tend, as in the present case, to be endlessly 
debatable, theoretical 1ssues cons1dered i n isolati on are often suscept1bl e 
to reasonably clea rcut resol ut ion . 

By way of i l lusttating th1s last point, 1 win now set out the lheoret Jcal 
argument fo r prefer r1 ng team approaches to s ~ ngle-sh1p *The ent Jre matte r tu rns 
on the tra 1ghtforward obser vat1on that, defensive ly speak Jng, s 1ngle-sh ip 1s a 
sign "f Jcantly weake r approach ( i n an arena, it must be remembered, that 1s 
noto ri ously ha rd on those who lose) . The bas ts for th1 s JUdgment ha already 
been suggested . To re1terare what was sa1d 1n Section 3: *in the a1r combat 
arena •t 1s VIr tually ax ·omat ·c that the opponent you fa ll ed to see w1ll be the 
one who gets to you, and 1 t 1s d1ff1cult-to-impos si ble for one man to always see 
every attacker. 

But even conced1ng th ls theorencal l i ab1 l1 ty of s \ngle-sh 1p 10 pnnc i ple, 
could you not ne ver theless obJect that it neithe r was, no r ever has been, all 
that se ri ous Jn the real world? I do not th1nk so. To begin to see why, con
sider Er ich Ha r tmann aga1n. *In refl ect1ng upon h1s personal exper1ence 1n the ai r 
combat arena, he has emphas1zed tha t_ n better than 80% of h1s 352 k1l l s, he 
was able to reach a f 1r1ng pos i tion before the opponent perceptibly reacted . 36 
In othe r words, most of his v1ct lms probably were not aware they were being 
attacked unti l actually f i red upon " 

36 This aspect of Harmann's record was f ·irst brought to my attention in June 
of 1975 by (Ma r-i ne) Capta1n Manfred RJetsch " His sou l" ce was fi sthand: as a 
staff-member of the Navy·s 11 TOPGUN 11 F1ghter tieapons School, he had traveled 
to Germany the year before and interv i ewed Hartmann about his flying experience 
on the Russ1an front in Horld Har Two . 
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• 

ST·ll 3 1~ Hartmann's extens ·~e personal exper·ence at all representat;ve 
of a1r-ro-a1r combat gene•a1 1y? It certainly appears to be . Look, for example. at 
th1s statement from a mant>al on deep f1ghte" escort tactiCS publ1shed by the U,S. 
E1ghth A·r Force ·n t1ay of 1944. 11 90 perceot of all fJghters shot down neveY 
say the £1UY who h1t the!!! n37 * Not wasnapprec ably d1tfe rent over North Vtetnam 
*In astornsh'ng correlatwn to L'Jorld ~Jar Two expenence 9 the vas t major·ty of the 
75 Amencan a·rrrews downed by t11Gs9 from 1965 thl"Ough 19739 r .•. had theH 
a1rplane::. hlt betore they ~"eahzed they were under attack, or else d1 d not see 
the attacker unt11 1t was too late (see footnote 85), 

Fu"thermore, the~e seems every •ea::.oo ~o suppose that th1s patter"n w1ll 
pers1st for the foreseeaole future Among other th•ngs ·t Js not all l ·kely 9 

due to f1sca 1 con rra nts coupled w th our tendency to prefer soph1StJcated 
weapons system::., that the Un ted States w1ll anyrlhere approach De1ng able to 
match, for 1 nstance, the Warsaw Pact nat•on~ plane for plane 1n the a·r combat 
arena dur,ng the com•ng decade Even 1n co~J~nttlon w th our N A T 0 al ·es 
we expect to be nea~ 1 ly outnumbered He~ce. at lea~t 1n theN AT 0 env ronment, 
see1ng eve ry opponent w·ll probably be every b!t a~ a ff1cult and cr tJcal as ·t 
proved n Southea_r As a 

Deren~ v:ey then, tne ad.antage of the team over sJng e-ship l1es 1n 

the super or 1 0okout capab1l ty 1nherent :n e .... tra sets of eyes. And whJle th~:::. 
theoret ra 1 re~ult does not pe(haps complete} resolve the 1ssue of the p~ectse 
rol e played by team tactJcs 10 Korea. •t doe:; allow a more conclt.~s,ve Judgment 
regarding CaptaJn Smtth s pos,t on on the matte~ than wa possible on str·ctly 
h1stor1cal grounds For if 3 as Capta•n ~m th n~ist~, team tact•cs per se 
were of no ::.1gn1f1cance whatsoever, rnen 1t follows that ne·ther the eyes-of the 
cover·ng e 1ement 1n the tour-~h1p f 1 ght. nJr ot the w·ngm- n w1th1n the ~wo-shlp 
e 1ement, were ever effect·ve Jn preventing any F-86 from be ;ng shot down. But 
surely th~~ ·mpl •cat1on ·s a b1~ hard to accec: (even ·n 1 ght of tne tock 

37 kepne • The Long Rea~h - Deep F 9nte~ Escor~ Tact'C~, p 10 TPl~ part•cular 
statement wa~ wr•tten by Lt CoiMa ... k E Hubbo~"d who, at the t me, wa::. tlyHlQ 
P-38s w·th the 20th F·ghte~ Gro~p- The 20tn wa~ one ot 15 f~ghter gr0ups rlh.ch 
ser ,ed n th~=> u ~ E ghth A r Force durlng v/orld t·Jat Two (Johnson, Full Cucle, 
p 234) The co'lect· e arr-to-a1r exper.eoce ama3:ed wltn·n the~e un t~ 
appears to have been extensive The top-sCJ'1ng fJghte' group n the E;ghth A1r 
Force, the 4th, cla1med 583 l/2 a1r-to-a1r k•"s (plus anothe- 469 enemy a. H 
craft desU::>yed dl~"-to-ground) fof the los:, or only 241 p 1 0ts (Gene B Stafford 
& vJ1ll1am N He!>s, Aces of the E·9hth, Han·en, r1·ch1gan, Squadron,s gna 1 Pub
lications, 1973, p 8~ubbard wa~ by no means the only Amer1can r~gnter 
leader 1n 'the E ghth to stress the cntl<:al ·mportance of seeing the enemy w 
survival Among others Walker M. Mahur n (20.75 Ktlls), Hubert Zemke (17 , 75), 
R. S Johnson (27), and Duane H Beeson (17 33) all emphastzed th1s same basic 
po,nt (kepner, T~~-l9.!!9 R~51_c~-g_e~_p_£__t_g11_t~! i?~~__t:_t T~~~~~! pp. 24,33 9 42, & 71), 

., 



d1ff1c~ Jt· es assoc ated w·th mutual support 10 class•cal F!u·d-Four38) For bes1des 
·ts extreme theorer 1cal 1mp1 av:>'bl1·ty, the ;:>ff1c1a 1 A· If' Foq:e h;story of air 
operat 1ons 1. n Korea through m1d-1952 suggests exactly the oppos1te v1ew, as the 
follow'"~ excerpt ma~e~ c 1ear ; 

Hhen enemy aHuaft we,..e s1ghted, the Sab~'e leade r had 1"0 g've h1s full 
attent·on to keep1ng them •n s1gh ; for the leader to d1vert h1s atten
twn for an 1nstant meant ·n most cases that the enemy would be lost 
from v1ew Under the:,.e cond·t,ons the WH1gman''s duty became e~en more 
•mportant, s1nce he had to do all the cover1ng toward the rear 39 

38 There were two ma1n problems w th mutual support 1n Blesse"s system as 1t 
was flown 1n tilG Alley The f·l('st had to do w·th fl1ght lntegr·t_y The general '. 
exper1ence during the Korean War was that even when the Sab'es entered the 
engagement w•th a full four-sh1p fl Jght, Jt was seldom poss1ble to susta1n support 
between the elements for very long (Colooel Harnson R .. Thyng, "Air-to-AJr Combat 
in Korea," Air Un1Versny Quarterly Rev1ew~ Summer 1953 9 p 41;Peter t1ersky, ''Fly1ng 
the F-86 in Korea," ~J1ngs,Vol 5, fro 5, October 1975, p 24; Ble~se, ''No Guts, 
No Glory", p 151 Thus, although the SabfeS usuc~:ly r>atrolled H1 tour-sn1p 
flights, most Jf the actual f·ght·ng was done 1n two-sh1p elements 

The othe" problem concerned the lookJut ccpab. ·ty of the "f1ght>t1g w1ogman 11 

with1n the two-~h p element in theory the w.n0man wa~ there to CO\e< ~ ~ for h1s 
element However, the phySICal rea 1 Jt e::. of c.las~1cal ''f•ght1ng w1ng'' are such 
that anyt1me the leader approache~ mat1mum pe~'formance, the w1ngman 1s fo,ced to 
devote so much of h1s attent1on to ma1nta1n1ng pos·t1on that he cannot prov1de 
any apprecab1e rearward v1sual coverage, e1ther for tnmselr o( hJS element leader 
(t-1aJOr Donald L G1sh, ''F-4 A1r-to-l\u Tra1fl1i1g~" USAF f;~pner \·Jeapoos Rev i ew, 
Fall 1975, p 4; Capta1n A Lee Hauell, letter capt10ned "F-4 A·.r-ro-A'r Tra1n1ng,'' 
USAF F1ghter WeapJns Re\ wew, Spr1np 1976, p 35) (For the ctef1n1t ~e expos 1t1on 
of CLASSICAL ''t ght:ng w1ng" see Blesse) ''No Gut5 3 No Glory,~~ p 6 Note that in 
terms of the range ot maneuver permitted thew ngman, B 1 esse~s e(s,on 1s con
s'derab1y more rest( cted than that g<ven by Boyd ·n t960-::.ee Boyd, Ae,1al Attack 
Study, pp ll5-17, 121-22, & 1Z:L) 

39 Futrel 1 , US A F Ope'dtlons ·n the Ko~edn Confl1ct-l November 1950-30 
June 19 52 , p 113--nt:hlS"Same v e 1n-:----rheve r e (~a b, e p 1 lof--JJ_m __ Rob Tnsha s 
state-a- fbased on h·.s expe' eoce5 n rHG A1 ley). 

In geneYal, we were br•efed to get our nose down and get out of the a'ea 
anyt'me we became a "siogle 11

c People ..vho d'd nor adhere to h•s pr1nc1ple 
were uery fortunate not to be shot down Even exper1enced p1lots who 
attempted to tang 1 e w~th the Ml~~ as a s ngle were not successful and 9 n 
fact, most of the people who were 'epatr·ated towa'd the end of the war 9 

were guys NhO had nadvertent 1y gotten themselves 1n to th1s s·ngle sh1p 
snuat-on (Mer::.ky, "F 1y1ng the F-86 n Korea," p 24 ) 
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Hence~ 1t appears most ~ol•Kely that Capta·n Sm·th·s one-s1ded read1ng of events 
'O ~1JG Alley could be rJgt"!C 

Whe~e then does th1s assessment lead ~s? Looking back ~ve' the discuss1 on 
to th1s po~nt. 1 th~nk 1t 15 fa1r to conclude that Captain Sm1th s revJSJOn 1 st 
interpretat1ons of air combat exper1ence dur1ng the Ko~ean confl,ct and the early 
days of World War One simply do not hold up under close scruti~y H;s explanation 
of the h1gh attr·t1on rates among the early scout p1 ots, once aga1n~ could be 
sustalned only 1f one r> a b1 'nd eye to the combat "'ecords of individuals like 
Hartmann and Rudorffer dur-ng Uorld L'lM Two As for korea, 1t 1s h·gh-, unlikely, 
as we JUSt saw) that team tact·cs played no part whatsoever ·n the outcome there , 
Thus, 1nsofa' as Capta·n Sm1th ~ comments on a1'-to-a1r exper1ence dur·ng these 
two perJods were :nrended as ind1rect a•guments in support of one-vs-one-or-more 
("!ndJrect" 1n the sense of refutJng the cu::.romary 1nterpretanon5 iong raken to 
a~gue 1n favor of the team), l cannot see tnat they make mucn ot a case for the 
superiority of s·~gle-sh1p ove ~ team systems 

~Moreo~er, the h stor1cal ana 1 y~•~ ~nder!y1ng th1s conclus ;on has, a~ the 
same t1me~ brought to the fore a maJor thPoret ~ cA1 weakness 1n one-vs-one-or-more 
type approaches. specJf1cally that, defensrve 1y speakwg, they are a r1sky way 
to fJght in compa·-son w' th team systems S·gnJfJcantly, nowhere 1n "One v~ One 
Or r!lore" ' S this po .n-r ever expllC 1 t'y den -, ed; 1ndeed~ 1t even appears possJble 
to argue that Capta·n Sm·th tac1tly accepts 1t Cons ider, after a 11 , the concern 
man·fested ·n hJs art·cfe o~ey t1nd ' ng ways to co.er and prorect the 1 one p1lot ·s 
Sli o'c'ock Capra ·n S~ith goes t~ some length~ to ~~ggest ways in wh·ch the 
equ1va 1 ent of team mutual support can be ach;eved when r1ghr·ng alone *In par
ticular he ment·~ns wa'n ngs ffom ff·endly radar system3, st1Ck1ng as much as 
poss,b 1e to unpred;ctab'e fl1ght pathS 9 and ( ·n r~o-p1ace fJghters) the bacK
seater 40 But why even i)Other vnth th 5 problem un .ess yOv thwk that. ::,·ogle
ship 1" · ntenor to team approaches defens;vely? t1y susp 1Cl0"13 therefore, IS 

that Capta •n Sm th ~ C 1 5 : m for the eff1cacy of one-v~-one-0'-more was ne er Jn
teYJded to go beyond a PL'e!y oftens1"e context (and hiS (epeated t•Se of the te"m 
!attack concept would seem to ~e·ntorce th1s s~~p c ·on l 

Have 1 ther a~~~a 1 ly refuted Capra·n Sm·th 1 s one-~s-one-or-more concept? 
Of course not A1 1 that has been refuted s the propos·t·on 9 perhaps not even 
1ntended by Capta · n Sm1th, that Slngle-shlp systems are DEFENSIVELY better than 
team approaches Now adm,tted ly, 1n an era of frscal auster•ty th•s resu l t 
makes it easy to a•gue aga ·nst one-v':l;-one-or-more on the gfounds that ""e s mp 1y 
cannot affo,d to adopt a · r-to-a1r tacr:cs wh,ch are liKely to ·ncur h1gh loss 
rates (Even W'th the comparatJvely 11 Cheap" F-16 9 the fly-a>"~ay-cost pe' copy') 
already est·mated 1 t1 excess of $4 m1P'o~ Hence, tO' the 1mmedJate futt.•e a 
1 east, our tact·ca' fighter u~1ts cannot reasonaoly expect to have a.a; ~ db ' e 
the relat1vely unl~m . ted s~ppl 1es of a1rcraft rand p1lots) that were common, 
for instance. d0r1ng the f i nal years of Horld war Two ) Nevertheless~ nothing 
that has been sa1d thus tar can be ,,al ldly c:on::strued a:; ".-efutlng'' any srngl e
shJp system as a c~nceptual approach to a1r combat , As a matter of f act, from a 
ge~eral doctrina 1 pe'spect•ve l would argue that the word 1 ref~te 15 altogether 
out of place here Why? Because the conclus1on that has been reached ~s a 
purely theoret1cal one, Consequently, although s ngle-sh1p certa·nly does appear 
to have a s1gnif 1 cant-and hence potentially costly-defensive weakness, this fact 
does not establ1sh that •n actua~ appl1catlon no ways can be found to compensate 
for th1s 1Jab1l~ty , 



Section 5 

Ha~1ng assessed one-vs-one-or-more relat•ve to the team trom a defens 1ve 
standpo1nt, I t0rn next to an offens1ve compa~ ,s on of these two d;vergent 
approaches to aer1al combat I will oeg1n by look1ng at the thought- expe riment 
given in 11 0ne vs One 0~"' ~1ore 11 to suggest that the single aucraft flght1ng alone 
has the offens 1ve edge 

The exper •ment opens w-th the que:. t ·on, "How many t Jmes has the ·Red Baron 
sneake~1 1nto a tour-sh 1p tormat1on and f1rea h·s m1ss1Jes and guns before being 
seen? 11 In this 1'/ay a :.cenar1o '5 introduced which mJst p 1lot~ ha e seen at one 
time or another and, cons1de red as a hypotnet·cal s·tuat,on to~ purpo~es of theo
retical analys1s 3 there ~s nothing part·cu arly object·onable about Jt As Capta1n 
Smith suggests~ 1t po - nt~ o~t ~wo tn·~gs F1rst, 1f a lone at ac~er ·s able to 
get a good set-up on a tour-ship fl lght (by bCl or wnare~er mectns), then, even 
though the fl1ght ;s spread l•ne-abreast 1n a detens \ely sound pat ~ oJ tcrmat10!1 9 

the single sh-Ip w1 P very 1 .ke'.y be able ro ach1e.e a qu'Ck K' 1 1 on one--and 
:-.·~_ r:· even on two-- members of the f'1ght befo ·e they can react . second, the 
ln1tial edge 1 nhe re~t 1n the 1 one attacker 's ~et-up w1ll (perhbp~) be further 
enhanced by v·rtue ot the tan tnat, as as ng!e, he l'n ll oe n::t~der to acqu1re 
v1sually than the tour~~h1p tl1ght (, append the ~~rd 'pe rhap~ here for a 
couple of reasons You would be 1nc 1·ned to th i nk t~at the t !·gn t s greater 
visual prof'le would be somewhat othet by a 11 the extra eye ~ -r conra ns Also~ 
with the four-sh ~p •n a good combat spread 3 the v ~ual slg 'lature~ of the t:ype 
a1rcraft 1n~olved rn the encounte ' w1ll be far more cr1t1cal ·n aeterm1n1ng wh 1ch 
side gets the fns 11 ta l lyho" than the presence of three mo "'e aHplanes 1n the 
f 1 1 gh t . ) 

But now a moH puzzl 1ng vans ·t Jn occur s The very ne"t tn1ng sa d by 
Capta1n sm~th •s that the a1rplanes 1 0 the fl H)ht wNe '' ea~! to shoot down'' 
because · format 0n s1ze l'mTted theH 1n-tlight moo·l ty "2 O-dour w~ley 
Red Baron then manage to down a1 1 tour of the plane~ 1n rne t gnt on JUSt one 
pass? And, 1n any case, 1 wou 1 d na~e thought that rne members of the fl · ght 
he did get--however many they are pre~umed ro be--were easy to ~noot down 
pr1nc1pally because of the good set-up . 

Ot the~e two ObJeCtlons, :t is the second wh·ch reveals the log cal gap 
in Captain Srn:th s ea:.on ;ng Cons1der atter a" "''hat would tol :nw, by the same 
1 ne of argume1t. 1f the hypothet ical scenar1o nad been reve·~ed--tnat is. 1f the 
four-sh1p t 1g ht had gotten the good set-up 1n Gvr Red Ba~on s ~·~ o clock, Then, 
surely, the flight would ha.e had a s·m~la• chante of oagg .ng tne Baron before he 
could react WouTd We 3 however, want to accept th•s as e~tabl,sn1ng tnat the 
s1ngle fighter's 1n-fl1ght mob1l1ty 1s ;l m•ted relatJve to the four-Ship for
rnat1on 1s? Presumably not, and for the Simple reason that rhere 1s nn ready con
nectlon between a scenar1o whose outcome turns fundamentally on the ~lernent of 
suf'prise and the doctr1nal 1ssue of comparat1ve mofnlny between formations and 
s1ngle aircraft , S1nce the thought-exper1ment d1d not 1nvolve any maneuvering 
to speak of, 1t cannot val1dly serve as a bas1s for ctraw1ng conclusions about 
relative mobil•ty 

41 Sm1th, "One vs One Or t1ore,-•• p 25 
42 Smlth, "One vs One or ~1ore," p 25 



~~nat then ought to be sa1d about Capta·n Smith's thought-ex_per11nent? 
Perhaps, all that he red~ly ·ntended w·th his "Red Baron 1

' scenar•o was tc hlgh
llght the team's theoreucal losses w te,..ms of mofHlJt.y (and 9 perhaps9 fle.xl
bilJty as well) Th1s po1nt 15, of course, a sound one As I emphas1zed when 
I d1sc~ssed rhe advantages of s1ngle-sh1p 1n Sect<on 29 formatJon arrangements 
pla1nly do ma~e qenu1ne concessions in these areas relat1ve to the s1ngle 
f1ghter But r· ·:. -;:-" 1mmediately leap froom these OiJtward advantages W the 
conclus1on that one-vs-one-or-more 15 offensjvely superJo( to any team system? 
I do not th nk that you can--not at least wJthout ·gnor1ng one whole s1de of the 
1 S;:, ue 

Thar other s1de of the ·ssue 9 whlth Capra·n Sm·tn ~eems pred1sposed to 
overlooK, 1s ref'ected n the fol ow·ng quesr·o0 To what extent ~s the de
gradatlon of mob1l ;ty and flex b1l•cy 1ncurred wlth any mu 1 t'-a1rcraft approach 
off et by the team's potent1al tor mutual supp~rt ( n the ·ense of coord1nated 
maneuver1ng and attacks)? Hl;tor·cally, the op~n.on that the ga1ns to be de
rlved'from otfensiue teamwork generally outwe•gh rhe ~acr~flce~ enta1led has 
enjoyed a considerable folloN·ng ~·nee Hor1ct War One Indeed, doctrinally 1t 
has const1tuted a second fundamenta' tat·ona 1e beh1nd the longstand1ng preference 
for team systems (The compan;on not1on, ·n otner words, to the real1zat10n that 
no one se! of p lot eyes can always ee everyth~ng 1n the a,r combat arena 1 

that the trans·tlon from s:ng 1 e-sh p to a f' Jght of two (o r feu~), whl1e de
cr~a~Jng ~ob1l lty and f!eKJb'l ·ry, al~o creates the opportun 1ty to gang-up on 
any adversary f ght1n9 alone ) The theoret'cal 1S5ue tnen, .n compar1ng rhe 
offens1ve caoab,litles of the team wnh those of the "lone wolf'', 1s whether 
the net ga1ns 1n teamwork made pos:1ble bv hav,n~ two or more airplanes f 1qht 
toqetner are worth the lo;:,ses neces~Hdted w·th respect to unl1mned mobllny 
and flea·b 1 :ty And, as the follow·ng 3(enar.o makes clear, the propo~1t on 
that :ne 3·ogie f19hter must come out ahead when the trade-offs are caref~lly 
we·ghed ·s not at all selt-e~;ctent 

Con~Jder a pa~· of slatted F-4Es mak1ng a he6d-on ldent lfiCdtl On pa~~ on 
~~J.- lone ''Red Baron•• ·n h1s t1lC,-2lMFo Ne ther Side 9 let u~ assume 3 gets oft any 
oranance durJng the ''10'1 paS~ 9 ttlthough each does acqulre the othe~ "sually 
t1aneu~er •"<1 then commences on ooth Slde<:> w th the F-4s a. ::.2,\- ·_· ta

3
take ad

vantage of thelr g•eater numbers thro~gh current flu·d-Two tact cs. Dls
count;ng any dlfterence~ between the a,rframes and weaponry Jn.olved, would any
one who has seen a double attack: worked by two p:lots competent and prof1c1ent HI 

the F1 uld-Two System ser1ously want to maJnta•n that the edge 10 the f·ght I Jes 
Wlth the M.G because of the fl,ght s comparat1ve 1 ack of mob·l .~and f 1 eA ' bll Jty? 
I ~u~ect not For even 1f the MIG dr;ver maneuue~~ h-s a •p ane flawless y, the 
F)uld-Two pa1r should in theory e~entually beat h1m 44 Or 11, in tne event, he 
tHG p1

1 ot was able to ach:eve a k1l1 aga1nst the two-sh1p arter startJng from a 
tact·cally neutral SJtuat;on (such as that JuSt de~crlbedl, the reason ~ould not 
be h1s greate" mobl J ·ty and tlexJb' 1 Jty but rather the tl ;ght s fallure to 
cap1tal ize on 1ts numer'cal superJorJty through effect ive teamwork c 

Now, conce-vab 1y, you might object that such a compar1son JS not ent1rely 
ta'r s1nce the ~IG-21 was outnumbered 2-to-1 8Ut 9 besJdes the fact (noted earli er) 
that Capta :n Sm 1 th expres~ly spec1f1ed be1ng outn~mnered as the one Sltuation 1n 
wh1ch one-vs-one-or-more would def1nJtely be better, 1t al~o turns out that even 
tf the twos des had been numberlca1ly equal 3 1t would st1ll not be clear that the 
team comes off second-best 



43 The Flu'd-Two System dlffe~s from ~he class1cal '1 shooter-cover" syst.ems char-
acte r zed 1n footnote 22 1n two ma·n respects F1rst.~ the bas 1c team s1ze is two 
fighte rs ·nstead of four Second, a much d;fferent engagement concept 1s used . 
In Blesse's Fluid-Four the attack strategy typ·cally en..,1s1ons a swg1e attack 
carr1ed out by the leader and supported by the rest of the fl1ght . In Flu1d-Two 3 

on the other hand, both members of the team partlc·pate equa lly as attackers: 
f irst one team member puts pres suo= on the bogey, then the other, and so on unt1l 
a kill is ach1eved IN Flo1d-Two the Jdea ;s, therefore, to mount a ser 1es of 
coord1nated attacks rather than JUSt maktng one as :n class1c Flu1d-Four . When the 
seq t..enc ed attacks are properly coordinated~ the pressure on the s;ngle bogey will 
be cont1nuous; as a result he w1l 1 f1nd h1m~elf constantly react 1ng to one or 
the other of the Flu1d-Two attackers, tnus leav1~9 the other free to maneuver 
towa rds a po 1t1on of greater advantage Double attack, the Navy ' s Loose Deuce 
System~ and the R A F s Coordlnated PaP" al' emp oy this same bas1c 11 double attack '1 

engagement strateg,> (Note that the tact1cal sy'j<tem 1 have descr1bed as "Flu1 d-Two [ 
is called "the flu1d attack system' 1n khe latest ed1t1on--l Apr1l 1976--of the A1r 
Force 's bas1c a1r-to-a1r manual; see TACM;PACAFMIUSAFEM 3-1. Vol ll, M1Ss1on 
Employment Tact:cs-Tactical F10hter Ueapons Employment-Counteralr Tact1cs~ pp ,. 2-27 
through 2-29 1, however, w1ll cont,nue to use the somewhat more descr1pt tve label 
1 Fl Ul d- Two' ) 

Note also that claJm1ng a common engagement tonce pt for Do ~bl e AttacK, 
Fluid-Two, Loose Deuce, and Coord1nated Pa1r 1~ not t~ say that no diffe rences 
ex1st between these va~1ous svs tems The fact 1s that the fu ll- blown svstems do 
exh1b 1t d1fterences Fo( example, R;ccJon; s or1q nal {1 957) formulation of 
Double Attack placed qreat emohas1s on tne Idea that) on offense. both team members 
... _~ __:be 11

• ,ATTACKING SH1UTANEOUSLY'' (CaptaHl Everest E RJcc~on1, '1A Proposed 
New t1ethod of Employ'ng the F-lOOC 1n Combat," 1957, p 6; a copy of th1s unpub
llshed paper, wr1tten While (then Captain) RlCClOOI was w1th the 53rd F1ghter 
Day Squad>on n Europe, ex 'sts 1n the U, S A1(' Fo"ce Academv Llbrarv) Contempora ry 
Loose Deuce tact·cs, "n contrast, do not emphas·ze s•mu'taneous attacks anvwhere 
near as heav.lv Indeed, Loose Deuce may be v•ewed a~ ct qeneral zat1on of R cc1onJ iS 
svstem ·n that 1t does not r1n1dlv b lnd the two-~hl o team to a •ao1d ser1es of 
seauenced oasses~ tnstead. enher team member ma1r elect to "work 11 the bonev 1f 
cond1t1ons perm1t (see footnote 119) (Flu d-Two. ·nc·aeotal 1y, seems to l1 e some
where 1n the middle on thlS 1ssue Lt Col Moody Sute·. who was at Nell 1s 1n 
the U.S A. F F1g~ter Weapons Schoo: ~ Aer1a 1 Artac~ SectJon when Flu1ct-Two was 
be · ng worked out, has stated that the Jnte~ wa~ to al ~ gn the A1r F6rce system w1th 
Loose Deuce . Moreover, F1 uld-lwo 15 currently be1ng flown that way at Ne - l's. How
ever, other T A C un1ts aooear to be olav1nn the system much closer to clas~1c 
Double Attack ) Nevertheless, desp1te such varrat1ons 1n emphas 1s~ the rud1menrary 
engagement concept in all of these systems 1s one and the same--namely that of 
trying to force a k1ll bv threatemnq the opponent (or opponents) f rom two dif
ferent Quarters--and 1n th 1s sense thev can be leg1t1mateiy equated o 
44 A very str1k1ng p1ece of ev 1dence wh1ch supports this v1ew can be found in 
recent expedence wlth the F-15 . In some engagements as few as two 11 Aggressor 11 T-
38s us1ng Flu1d-Two have been able to ach1eve a stand-off against s ·1 ng le F-15s 
in the close-in, maneuvering f1ght desp ' te the eno rmous perfo rmance advantages 
of the Eagle Such exper1ences say qulte a bi t, 1 th Jnk, about how much sound 
team tact1cs can achieve 1n the hands of wel 1 -tra1ned a•rcrews 



To see thts po1nt cons1de~ the same scenari o as before except w1th two 
M[G-21s operating autonomously again t <t ·· :::. c;:--(i,~. The obVlOUS tack for the 
Fluid-Two pa1r 1n th "s s1tuat1on w1ll, of course, be to try and f1ght the MIGs 
one at a time USJng two-versus-one taCt l S~ much as 1n the previous case o The 
F-4s' maJor problem then w1ll be to force one or the other o~ the two MIG-2ls 
out of the f1qht lonq enouqh for them to deal wi th the other 1ndivfdually . More
over, w1th prot1c ient, ACM- exper 1enced a 1rcrews in the F-4s, this di vide-and
conquer strategy will gene rally succeed aga1nst two s1ngle ships--at least so 
long as the s1ngles do not themsel~es work togethe r to any great extent . What 
i f they do? P, esumably, for the two Ml Gs to combat sound Flu d- Two team tact1cs 
on the part of the F-4s w1th any effect h eness, t:hey would have to work toget
her more than JUSt haphazardly Indeed, to stay even w1th the F-4s, the MIGs 
would, 1n theory anyway, pretty much have to fi ght as a Flu1d-Two pa1r . But lf 
they did, then they would no l onger be ope ratwg '1autonomously 11 --not even in 
the somewhat stra 1ned sense of th Js word employed by CaptaJn Sm1th when he appends 
to h1s account of two p1 l ots fight1ng one-vs-one-o r-mo re the qual1f1cation that, 
i f e1ther one of them saw the other 1n t ro~b l e, he wo~l d come to his a1d 45 
Instead the MlGs would be ope r d~ · ng as a team every b1t as much as the F-4s . 

So t he above objeCt lon to my two-versus-one scenar io can be met How
ever , t here JS another d1ft 1cu l ty wh1ch can only be noted as a Hmitat1on " The 
prob l em concerns the dependence of the sce0ar 1 o ' s outcome on the pre_umptJon 
tbat a spec1f1c team sy s tem--name ly Flu1d- Two--w1l l be employed by the F-4s . For 
1t JS not all cl ea r that a s 1nqle MlG-21, and st 1ll l ess a pa !r of 2ls as 1n the 
two-vers us- t wo cenar1o , wou ld be at any real tact · cal d]sad antage i f the F-4s 
had cho er , for example, to f ' ght as a Flu ' d-Fou r element Aga 1n, 1n Bl esse's 
system the preferred strategy iS for an iSol ated two- hJp element to operate a 
a s 1ngle un Jt Thus, aga Jnst a s 1ng le MI G, the r ;ght wJ0ld reduce to bas Jc one
versus -one maneuver1ng But when faced w1th two autonomously operat ;ng M Gs, the 
element would be outnumbered 2-to-1 so lonq as · t d1 d not perform a flu!d
separat ,on or a defens 1ve spl t, and would. probab •y l ose mo re often than Jt would 
win , Consequently, the c la ' m t hat l have made on the ba~ · s of these scenarlos-
namely tha t s Jngle-sh•p 15 nor necessa r ; ly the super or app roach offens 1vely-- 1 
best couched 1n te rms of the add ·t ona l ass ump tJ on that the team w1l l use two
versus-one rvpe taCt l CS , 

Secr ·on 6 A Theoret •ca l Compa r1son of S1ngle -Sh 1p wi th Team Approaches 

Wh 1 1e Jt has taken consi de rab l e do1ng , I th inK we are at last 1n a po Jt ion 
to render an 1 nformed Judgment conce(n1ng the re lat i ve mer'ts of team and sinqle
ship app roaches o aer-al combat Defen s1 e ly the s 1tuat1on 1 about as unequiv
ocable as theoretical - ssues can be _ · To f 1ght s 1ngle- h1p 10 a one-seat airplane 
- - espec1ally aga 1nst greatly supe r1 or nu~be rS- - lS to reduce drast1cally your 
chances foy surv1val 1n compar 1s on w1th the team Why? Because, empirically, 
most k1 l ls have directly resulted from the yi ct 1m s fa1lure to see his attacker or~ 

45 S1i11th, 11 0ne vs One Or More," p 25 , 



worse vet, from h1s l osinq siqht of an adversarv in them dst of the enqaqement . 46 
Thus the theoret1cal advantaqe of the team lies f1~st and fo~emost 1n the extra 
eves of the w1nqman; time and aqa "n he w,IJ see the enemv that one Pllot f1ght1ng 
alone would have m ssed . In addit1on, the team also enhances survivabll ity by 
furn1shing a certa1n measure of protect1on against qross mis takes . If e1ther team 
member commits a ser10us error, the other will often be able to save what might 

46 In Section 4 I offered three pieces of statJSt lcal ev1dence to support this 
key po 1nt: (1) Hartmann s observation that better than 80% of h1s vlct1ms probably 
did not see him unt1l f1red upon, (2) Hubbard s conflvmat 1 on of Hartmann 1 s obser
vation 1n the combat expene11ce of the 20th Fighter Group dLH'fng l~orld War Two, 
and (3) the str1k1ng pers 1stence of thJ s same ove ra l l pattern 1n Amer 1can losses 
to MIGs over North V1etnam. Over and above general stat1St1cs of th 1s k1nd, you 
can also cite many spec1f1c engagements in wh ich eJther not ee i ng t~e attacke~, 
or los1ng sight, 1mmed1ate y preceded the kill A class c case of a p; lot s1mply 
driving along straJght and level, totally obl 1v· o~~ ro h·s attacKer ~nt 1 l the 
bullets started h1tt1ng, can be found in F~ank Gaoreskl's acto~nt of h1s f1rst MIG 
kill in Korea (see S1ms, The Aces T~lk. pp 254-57) . A very s1ml lar cenar i o from 
Vietnam can be seen 1n the rHG-17 k 1l l recorded by LCdr Jeuy Houston and l t . 
Kevin ~1oore on 6 May 1972 (the main difference 'n this second· nstance be in9 that 
the MlG-17 dr1ver failed to ~ee the attacking F-4s becau~e he was ove rl y engrossed 
in try 1ng to shoot down an A-6--see Drendel, .. And K1 Jl M;G_, p 41) . F1nally, 
for a textbook 1llustrat1on of the dangers of los 1ng s1ght · n the m;ddle of a f1ght, 
read the narrative of the MlG-21 kill by Capta1ns Sam Hhlte and FranK Bettine 
on 19 Aug~st 1972; here, when the MIG barre)- ro1 1 ed left, Capta1n Wh' ~~ counter
pulled ~1ght and came out deep in the MIG' s b1 -nd area at s ~o'clock \lb1d . , 
pp . 27-28) ---
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otherwise have turned nto a fatal situation.47 (Of course it is always possible 
that, at some future t me) gadgets like the AWACS (airborne warning and control 
system)~ or tail-warn1ng sensors~ will be able to compensate substanti ally for 
the lack of a wingman . Needless to say, this sort of technological advance would 

47 Both of these defensive advantages of the team are graphically illustrated 
in the following excerpt from an engagement which occurred on 8 May 1972 . The 
narration is by Lt .. Randy Cunningham. The !lBrian 11 referred to is Lt . Brian Grant; 
he was the pilot in the other F-4 in Cunningham 1 s section on this occas*on {a 
Navy ''section" being a Loose Deuce pair of two fighters). "l!i11ie 11 is LtJG ld1llie 
Driscoll~ Cunningham 1 s backseater , The passage picks up the mission JUSt as the 
F-4s are complet1ng a port turn: 

I got to the inside, rocked the wings and looked over at Brfan. A MIG-17 
~ad come ~rom down Tow, popped up through the clouds, and was r;ght 
behind Brian and shootin0! He must have been last in his class i n 
gunnery, because Bra1n wasn't pull1ng that many Gls , and the MIG's 
tracers were fall i ng shorL I called Br i an and said; 11 Brian, you·'ve 
got a MIG-17 on your ta iL"" " He said; "kJHAT?" I scdd; 11 You 've got 
a 17 on your tail a"d he•s ~hootin9 ! Get rid of your centerline. 
unload, and outrun h1m : •' Brian punched off the centerline and started 
to extend away from the MIG. 

Up unt1l that time we had been told that the 17 was a guns only 
airplane, and that they d1dn't carry any m"sslles , !:Jell. as soon 
as Br 1an got out about 3500 feet in front of the MIG, the MIG fired 
a m ! ss1le ~ I called; "AtolL , , break oort : " Bnan broke and the 
miss1le, , couldn't make the corner. But his break enabled the MIG 
to turn ins~de and start to close for another auns r 0n I called: 
"Bnan. he~s closing aga1n ... unload and go aga · n!'' I was f 1fty to 
sixty degrees off the ~HG's tan and trying to get in poslt10n for 
a shot at h1m. Just then, Ulllie called; nDuke, look up : " I looked 
up and saw two MlG-l7's go over the top of us on a reciprocal heading . 
I told U1llie to keep an eye on them . 1-figured we had lots of time 
to get a shot before they got turned around , I ~1as about to ~et. my 
first lesson in the turn1r1g ability of the ~1IG-17. They actually 
turned 1nside of each other and started down after us : But 1 was 
watchlng Bnan as he started an arc1ng turn, and 1 thougnt; i'That 
~1IG 1s go1ng to shoot another Atoll at him.'' So, at s1xty degrees 
off, I f1red a Sidewinder That Sidewinder 1s a damn good m1ssile! 
Even at that many degrees off, it tried to turn the coyner and ~o 
after that MIG! It d1dnjt make the corner, but 1t d1d scare the MIG 
driver into a hard break into it, which got him off Brian is ta il. 
(Drendel, . ,And Kill t11Gs~ p. 48.) 
In th1s scenario Cunningham's eyes precluded the possibl1ity of Grant being 

hit twice: once when Grant di d not see the attacking MIG until it was at gun range , 
and firing; and a seconrl time when the MIG unexpectedly turned out to have what 
Cunningham took to be . Moreover, it was Cunninghamis out-of- rarameters 
Sidewinder shot that f1nal1y induced the MIG to break off its attack. 



make s1ngle-sh1p tar more vJable defens1~ely than 1t lS at present--ASSUMING, 
naturally, that the "black box'1 system employed 1n p]ace of the w1ngman could 
be rel1ed upon to handle real·st1c combat env1ronments ThaL, however, 1s 
an awfully big assumpt1on and, for the time be1ng at least, I wou ld ma 1nta1n 
that the unass sted p lot eyeball 1s far and away the most dependable system 
around 1 nsofar as "che k 1 ng s 1 X

11 
1 s concerned . ) 

Turn1nq next to offens1~e considerat ons, l wou'd have to adm't that the 
arguments g1v~n 1n Section 5 to support the superJor-ty of the team on the attack 
were not nearly as compell1ng as those cned in the defens · ve compan.:.on The 
reason, once aga1n, lies 1n theH lack of generallty: whereas the prJnC 1 pal 
defens1ve advantage of the team--ext~"a eyes--1:: common to all team sy:>tems, ;n 
the offens1ve compar1son the argumentatlon was clearly dependent on the se ect·on 
of a 11 two-vs-6ne 11 type approach Now Hldeed, if you do choose a team system 1 ;ke 
Flu1d-Two, the degradat'on 1n mob1l1ty, tJex'b•l Jt), and S.Li"'p(lse relat1ve to 
the s1ngle f1ghter 15 mJnJmal Thus, s·nce the ga ns 1n offensJ~e ettect;ve~e~~ 
inherent 1n two-vs-one tactlCS are so great, there ~s lJttle doubt that they 
would more than sompeosate for any losses 1n the~e area~ But the po·~t that has 
to be made he"e 15, of covrse, that the offensl\ie s per,v""'ty of teamwork ·~ fa"' 
more quest1onable 1f one 1s talking 1nstead a~out a r1g d ver~ 1 on of Ble~se ' s 
Fluid-Four System 1n whlCh the 1solated element ne\er spl1ts, and the support 
element funct1ons str·ctly as a '1 hlgh cover 11 

The 1mpl1catJOns of th1~ theoret · cal analysis may be summanzed as, follows. 
In general the team const1tues the defens1vely super1or approach Short of radical 
advances 1n technology, l do not thlfli: that th1s conclu.:.Jon can be ser ious'y 
challenged . Moreover. at least with Fluld-Two (or Loose Deuce), the team #Ould 
appear to have the oftens,ve edge as well Consequently, even 1- •t cannot be 
convincingly s~own that other team systems (such as clas.:. Jcal Flu·a-Four) are 
reasonably competitive w1th _1ngle-sh.p from an offens~ve standpo;nt, I #Ould 
still subm1t that 1 have refuted the cla1rn that, o~erall, one-vs-one-or-more 
1s better than ANY team system 

Nor JS th1s conclus·on the ·c·,.- _ __: L.~ For 1 would 
argue, as a fHla po·nt, that the offens1ve .:-·-.·, c~i of Sect1on 5 was 1arge"y 
moot on the grounds that 1n aer1al combat, stay·ng a! ·ve 1s e~ery b1t d3 irn
pttant as shoot1ng down enemy flghters . 48 TriJe, the ObJect1ve i s to desrrny enemy 
mach1nes But 1f yo~ end up be 1ng shot down yourself 'n order to sco~e a k1 11. 
what have you 0,a1ned? in 111ost ca_es the answe~' q1

1 l be: 11ttl e, 'f anyth·nq 
(Cons1der, ~n th1s regard, an F-15 p1lot who 1 eap~ into the fray and downs a 
pau of ~·11Gs onl_y to be na1led h1mself by a thHd bogey . 1 suspect that in 
N.A.T 0. Europe the Sov,ets and the1r all 1es would be absolutelv ae1 1nhted to 
11 lose 11 at that rat1o nqht down to our last F-15 ) *Thus. ~ would St.H1oest that 
1t makes no more sense to sacrifJce surv1val 1 0 favor of scor1n k1 1ls than 1t 
does to survlVe by shunnu1g nsky s1tuat1ons to the po1nt whefe-you never shoot 
anyone down 

~ . 

.. 



Ob~·ously 1f you embrace th 1s perspect·ve, then the defens t~ e shortcom1ngs 
inherent 1n hav1ng but a s;ngle set of e}es prov1des a fa1rly decis i ve argument 

team approaches--regardless of the offens ·ve advantages of slngle
sh i p systems The sacrJtJces wh1ch one-vs-one-or-more tact 1cs make 1n the 
area of surv;~al are s1mply too great. Even with a weapo~s platform l1ke the 
F-15, •f the P'lot fa1 1 s to acquire an adversary, or 1f he loses s"ght dur :ng 
an engagement, he can be shot down JUSt as readily as anyone else . Hence, I 
would maintaJn that, generally speaKing, TEAM TACTICS ARE TO BE PREFERRED TC 
SINGLE-SHIP (as:uming, once again, t~at the tactical env"ronment allows team
work, and that you la~k any re' aole altet·nat.ves to 1::he wingman's eye ) 

48 It b fa r (J ;nt1mate, I th1nk, that botn EYJcn Hartmann and Jonn C r1eyer 
(Just to ment•on two ~onsummate veterans of the air combat arena) emb~aced mjch 
th·s same v1ew Certa•n 1y Hartmann's app(oach t o aet'a1 combat was heav1 1y 
skewed towar-d:> the avo1dance of t..nnec essar-y risks. rle shunned the ~lass·1c tLrn:ng 
do9f1ght, for example, prec1sely because he deemed ·t too dangerous {S1ms, The 
Aces Ta 1 k, p. 236) Instead he prefer,.ed slash1nf! attacks 1n wh1ch bJth ::.ur.:
pr1se and tacncal pos1t10n were 1n 1115 favor ("ErJch Hartmann--An Intenriew vnth 
lJ\1 Il's Greatest F.ghter Ace, 11 o. 36) Nowher·e 13 thlS tactical phllosophy of 
calculated aggres::.'vene~s more ev 1dent than in h ls feel ,n'gs on the leaders 
respons1b1l1ty to h i~ w1ngman: ''tJo K1ll, 11 he stated in a 1968 ,nte"Vle\'11, 11

Wd:. 

ever ·.NOrth the l~te of your comr·ade .. 11 (lb1d.,p.33) 
t1eyer s att1tude appea fs to have been- qune s1m 1la"'. For- ;nstanc.e~ he wrote 

in 1944 that 11 \Jhen attacked by much super or- numbers 1 get the he 11 JUl of there 
., 

11 (Kepner , The Lono Reach- Deep Fighter Escov: Tact-cs, p. 38) Aga1n tnere 1s 
the unmistakable note of cale,ulation, of pla_v~ng the percentarJeS. 

Such op inions may ~eem somewhat opposed to the v1ew wh1ch came to be 
ep,tom~zed n the m•nds of many A1r For~e f ghter p11ots by 81 essels oftquoted 
statement: '' .. no guts, nc ~1vry ~f you ate ~o1n0 to ~hoot h,m do,..,n, you have 
to get 111 there and m1x 1t up vnth h:m 11 Blesse, ''No Guts, No Glory, 11 p 15) 
But I suspect that there 1s tar less d1 vergence of op rnon he•·e than r:1ay be 
supposed " Aces l1ke Hanmann and neyPr did not score ttH?1r k,l.ls by ~J~ng 1nto the 
arena obses~ed w1th p 1ay·ng jt safe; they went 1n to snoot dom en~~ mach nes. 
At the same ttme, 11owever, U1e tact1c'S they employed _uggest that they · ecogn ~zed 
a sharp distJnctlon between be1ng lNTELLIGEriTLY AGGRESSIVE and merely foo lhar dy . 
(Jaba"a, on che very mJSSJon on wh1ch he became a ,Jet ace, provided a cla:,::·lc 
example of the latter b11 enna0 1n0 Tl'/lCE vnth a hunn drop tank--Capta1., Stephen 
0 ~1ann1nn, 11 A Race for an Ace 11

, A'rman, November- 1975, pp, 21-22) t1oreo ... er, 
a careful reading of 11 No Guts, ~~o G:o,-v" suggests that Blesse h.mse: 1 f p--:b:tbly 
would not d1sagree w·th th1s q~al · f1cat ion (desp,te the fact that ne wa~ trad1t1on
ally read as advocat1ng the kind of unor1dled ago ressiveness which Jaba a e~-
h1b 1ted on the oc~as 1o n JUSt mentioned) " For bes 1 de~ say1ng 11 

•• no guts, no 
glory, 11 Blesse also po1nted out that guts cannot cons ls tent 1 y make up for- a lack 
of sklll (Bles.:.e, 11 No Gut~, No Glo"y, 11 p. 14) 



Sect 10n 7, "T wo-vs -One-0 r-~·1o ,.e 11 --~1u lt 1 p 1 e-Bogey.s, Commun 1 cat ·. ons-Jamrm ng, 
and the 1973 Arab-IsraelJ Har 

Up to th1s po1nt the question at 1ssue has been: "Is swgle-sh1p truly 
preferable to the team?" Insofar as these two basic classes of aenal attack 
systems can be compared as bare concepts. the answer that has now emerqed 1s, 
very s1molv, "No 11 Does 1t then follow, as vou miqht be tempted to suppose, 
that one-~s-one-or-more type tact·cs should be Jettisoned altoqethe r ? Not at 
all , As a matter of fact, a most comoe 1 l ·nCJ case can be made for the v1ew that 
we d1f1ni telv do need to •ncorpo~ate i nto our current doctr1nal reperto1re an 
aer1al attack _ys tem which. unde~ certa in ~xtreme cond1t1ons, wo~ld function 
very much 11 Ke one-vs-one-o•-mo.-e fh is system I sha 11 ca 11 ·two- vs-one-or-more . 1 

The concern of the present sectwn then w•ll be twofold. ta develop the case fo~"' 
two-vs-one-or-more, and to dlstinqu 7sh ' t conceptua11v from Captcnn Smith 1 s 
one-vs-one-or-more appyoach 

Go1ng at least back to the Korean Ha" pe1 ;od , A! ( Fo•ce · ·teratJre on 
air-to-a1r ha~ not devoted much attentlon to the poSSlD'~ 1ty of hav·ng to face 
very large, or greatly super1or, numbers of enemy f gnte~s lfl -rhe a1r combat 
arena . True, "No Guts No G1o,...y' 1 dld conta1n sho"t d lsc•;ssions of on~ aga1nst two 
(and four}, two aga1nst two (and four}, and even four-aga·n~t-tour 9 HoweJer, 
Blesses treatment of ~u ch scenar1os, as well a~ that g1.en 1n whar subsequen-rly 
became the def 1n1t1v e U.S.A F documents on a1r-to-a1r, laraely pres~pposed 
isolated engagements 'rwolv1ng hxed numbers ot a·rpianes 5 The broader problem 
of "multi-p1ane" (or "multJ-bogei1

) snuat10ns, in the ;)pecf1c sen~e of facing 
massive, rap1dly chang1ng numbers of enemy f1ghters, s~mply wa~ not addre3sed 

The failure to come to gr1ps w1th ~uch poss1b1lJt,es 1n the po~t-korean 
\:Jar period caP be explained by a var ety of c·r ... umstances " Although ACt-1 (A 1r 
Combat Maneuver1ng) tra1n1ng and experimentatJon d1d flour ish 1n T A.C. during 
the late 1950's, after that tJme act1irny 1n these a•eas was sharply cuna·led 
(due, pr·mar1ly, to a bu.-geon Jng emphasis on f.yJn9 safe!y and nuc 1 ear weapons) 51 
Moreover, the l•tt'e ACM ta1n1ng that d1d cont1nue w~th1n T A C 's l,ne f1~hter 
units after 1960 was 1ncreas ngly conf 1ned to the learn1ng ana prac t 1ce of ~uch 
rud,mentary skllls as one-versus-one maneuver.ng and "t1ght~ng w;ng 11 "Fl1!]ht 11 

or "system" tacr~cs, 1n contrast, were pract.ced le~s and less ThLJs both che 
quant1ty and qual lty of T,A C 's aJ r-to-al~" tra,n ng decl1ned sharply durJng the 
early 1960's . At an operat ional level th s development ~nevJtably had Jts effects 
Although some evolut,on in A•r Force doctr1nal thaunht on f1nhter-\ersus-finhter 
combat did cont 1nue to take place du• 1nn the V1etnam era--at least w1th1n the 
UoS .A F, F1ghter t<Jeapons School at Nell1s--1che advances that were made came to be 
felt less and iess at the leve l of line a1 rcrews as real1st1c training decline~ . ~2 
Consequently, l1ttle genu 1ne consolidat1on aooears t ha,e occurred. Indeed. 
even when the harmful effects of these trends on the a1r-to-air orov.1ess of · ,S,A. F. 
fiohter crews became oa1nfullv ev , dent in the sk•es of North V1etnam. l1ttl e was 
done to reverse the Situation (and. conc~rrentlv. pressure w1thin the A1r Force 
fiqhter commun ' tv to explore new doctrmal territorv lar0elv evaporated). For 
example . the A1r Force 1 s kill-rat1o aqa ,nst North V1etnamese ~1lGs dropped from 
2. 62-to-1 (1n 1967) to onlv 1. 14-to-1 (ln 1968) w;thout orec l pitat rnq anv serious 

.. 



49 Blesse, 11 No Gt,;t;,, No GTory, 11 pp 11-13 & 22-24 
50 See Boyd! "A1r Combat Maneuvenng, 11 pp 26-30; also ''A1r Combat Maneuve'Jng--
Part IIt,il ~ter Ueapon~ Newsletter-~ March 1963, pp 27-28 These twc arc1c l es 
are, 1f anytnlng, even sl<etchlet on the subJect of multiple-bogeys than Blesse 
had bee, 
51 The v·~w whJch came to be accepted ' " many places w1thin the 4Jr Force dur , ng 
the early 60s was that the a1r-to-a'r- combat tJh·ch had taken plate Jn MIG A ley was 
a histor ·ca1 aberrac1on that would not be r epeated -n future confl1cts Indeed, e~en 
witt)]n the T A.C f ghter- commvrnty) the fee 1 ng appears to have been w1despr-ead, 
as early as. mld-1961, thataer·,a 1 combat was a th·ng ot the past, and that the only 
JOb l eft fo.- the f1ghter p11ot #as ::nlp-ups"--that ·s, nuclear weapon5 del1venes 
(Captaln Ralph L, Brooks, nrhe Ac d Test-Combat Pe,formaf'Jce, 11 F ghter \'/eapons 
New:1etter, June 1961, p 11.) ult mately, so entref'Jchea d d tnT;' perspect1ve 
become that bet.veen 1968 and 1973, tor examp ~ e, a "combat ;" eady" T A C F-4 p;lot 
was only •equ•red to a~erage 0(1e A01 hop pc• month U1.t pe•;,::;nal e>-pe~•ence 1n PACAF 
was that tew p· 1 o t~ ·n 1 1ne ~quaarons managed to ge~ much more han tha~ . Moreo,er, 
PACAF was not the worst place 1 n tne A1r Fo.-ce fa, ACM tra;n ng d~· \ng the VIetnam 
era 1t has "ecent1y been ' eported that "One flghte' w1ng ll'l England d• d not fly 
a s1ng:e a1r-to-a'' tra1n 1ng m ::S'On fo..- thee yedf~"--MaJor Donald L Gi.sh, ''F-4 
Air-to-A 1r Tra1n1n~:, !J:Sf:\F £~t~" !·Jeapons Re~ ew, Fa-ll 1975, p 2) 

Th 1~ dec 1 :ne 1n A1 ' Fo. ce ACM tralnJng after 1960 was i n clear opposit l O~ 
to Blesse '.:. opll'lion tnat "Two good ae(1a1 t "a·r" ng fl10hts a week a( e (the) 
m r'l•mLJm numbe" neces::.a~'"y to stay ll"l p,..act1ce'' (i3 1esse, 11 No Guts, No Glo ~"y," p 13) 
However, ·twa:. not uot1l late 1972, W'th the irb t tutJon ot an aJr-to-air ''rop 
Off" school at Nell1:., that the s1tuat10n began t:o 1 mpro11e {The Top Off 
syllabi;S heralded the ad"ent of "d1s..·m1'a"' a;('vatt" A01 VrnnHlg Th1s advance 
wa~ further con:.olJdated 10m d-19 73 w1tn the rormat1on of the 64th f1ghter 
vJeapons Sqt,ad ... on, whose "Aggre~sor " T-38s were •ntended to prov1de a permanent 
adveysa~J 3eru1ce , the follow1ng year, T A C oegan des 1 gnat i ng certaJn F-4 
un1ts as a1r-to-a." spec1al •s ts Th1s dev1ce rased the m1n,mum number of ACM hops 
requ1rea sem -dnnuo lly •n a1r-to-a1r at lea:.t fJr P'lots '11 the des1gnated squadrons~ 
from SJX to O\er 40 (For a comprehens1we account of the genes1s and current status 
of Acr~ ua•n1ng w1th'n the uS fighter c.ornmun' ty :.ee Ph1l •ppe Grasset, "D s ... ' m11ar 
Au Combat TraJn;ng--a revo'utJOn ·n real~sm," lr.te'ndt TOflal Defense Revlew, vo le. 8, 
No 6, December 19 75, pp 823-27 Far further de ra •) s on actual t taJ n 1 ng iech-
nlque~ see George Haer1ng, An !ntrod~CtlOn to A·, C~~oat Manuever1ng {ACM), Jo1nc 
TaCt 1cal Coo·d·natlng Group-tor MullltlOn;--rnectlvenes;::-6T-jTC;;:·:-~[-76-4, 21 r1arc.h 
1976) 
52 Fo· a deta•led ac~ount of the e~o tut•on that occurred ·n clas~ ld 1 fl~ l d-Fou y 
tactiCS atter 1954, see footnote 83 . The re l e~ant po1nt here 15 JuSt that the 
doctr•na1 ... eflYlemenV:. .vh•ch took place between ("ough 1y) 1955 and 1971 were 
largely a1med at the P"Ob•em of f 1 ght >ng "dJSSJmJlar" pedormH'!g a1rcraft, rather 
than at that of dealing w1th mul t•ple-bogey s1tuat ons 

For moe on the nkage between r eal15t1c a -to-a !' tra • n 1ng a~d 
a1rcrew performance J" actual combat, see footnote 88 Note tnat the Navy fighter , 
commun1ty, whose a1r-to-a1r record ove r the North 1n 1967 was only margina1ly 
better than the A'r Force's, d1d radically reu1se 1ts approach to a1r combat 
tr-a1n'fJQ 1r1 1968 and, dunng the "LJnebacke"" opercn · ons of 1972-73, th1s r enewed 
emphas1s on sound tra•nHlg pa1d off dramatlcally: for the year-s 1972-73 Navy fig
hter crews posted a k111-ratJO wh1ch ecl1psed that achieved by the F-86 w1ngs 1n 
MIG A'ley (see footnotes 27 & 88; also Armed Forces Journal international, May 1974, 
p. 34) ' . 



reth1nking of u,S A F i\Gl r.Jalo 1 ng o(act:H:.es tor of asso.::1ateo a·"-to-a r doctrine) 53 

But, howevN el\_n 11 cab 1 e th1.s 1 ack of a doc tn na 1 (·esoonse to the 11oss 1 bin ty of 
multi-bogey s1tuat1ons may be, the fa-.t rema1n.., that the orcblem r)l)sed by such env1ron
ments was not dealt w1th by orthodox tno~ght w1th1n T.~.C 5A Was the fa1lure to do so 
an overs1ght? In retrospect 1t wo~:d certa1nly seem so. After ali, ~hat reason could 
oossibly be g1ven ro JUStlfy the oresumot1on that 1n all fut~re a1r battles only a,rplane
limited scenar1os w1~1 be encounte•ed? \et, tac1tly nt leawt, thlS longstand1n0 ~res~motion 
1s ev1dent 1n T A.C even today: out~ ae tne u.S I F F1ghter Wea~ons Center, current 
ACM training with1n the command focuses almost e~clus1~el} u11on such man1festly a1r~lane- ·, 
lim1ted scenar1os as 2-ver~us-1 ~ow, th:s obse·vat n ~ not meant to mnugn the 

53 1\rmed !o•ces Journa• lnternat1ona1, ''la•t '971'., " 38 ~lot unt1l Jel.ember of 
1966 d1d tne North Vletnsmese A • ~ore~ oen~n mo0nt1ng dnpre~s:ve dttacKs aga1nst 
l\mencan f ghter-oombe· format .:iM> errv,Jte~tv ta'Jets \'1Hh~n the Hano1-Ha~0hong 

5LI. 

realOn (flaJOf John T Couel!, url1'.:> Svlee•J, 11 /-il fflc.(l, uune ]071), or:L ll]-tl-2). Th1S 
actnnt_;, \.'Jas countefed cr 2 January~ 10f7, w·tr• a0 otte:ns~~re :n~ st•Jeel'l (code-
named "J8erat·or1 8o1o'') ::'n that aa_~·. f-/'-:! f!on the 8"Cn tact ca• f1ght1::r 1·hna 
downed seven of the tltteen '1I~-2ls then nos5e~sea oy t~e ~or~n 11etnamese (w-thout 
a s1ngle fr1endly ~l~hte( Delng lost-- Carrel,, 0 AJ) Bolo 0rett~ well set the 
tone for the fest ot 1?07. g., Se~"ter-,ber, tor e;.c,r.:nle, TH!le r-1aoaz1ne ~ er:orted trat 
half of IJB..Qh V:etnarri'::. 1FJ-~~IG a1r io,.ce :1o.d De::en de:stro:•ea and most of the rest 
w1thdra~n 1nto Chlnct (T1me, ~ Se0te~ber l3G7, 0 ~0) However, des01te the fact 
that US. IJ'1ots dorme~tJtal ut '::1 ~~1·~ :n i9FJ7 (tor 25 io~ses), o.:· the end of 
the year the ~'11": 1 o-:._es hac! oeen · ar ge 1} :~aae 1JOGa and tne :Jo, th v 1 etnamese oe~an 
com1WJ bacK rnt,h better tact1c.s tsee 11 lm"1rovcd ~loru: IJ1et ~~-r Ca'JO.bll't't C'ted," 
Aviat~on ~eek ana s~ace lechnolonv, ~ Dece~cer 19~7. ~ 3~) As a resu~t the 
'JIGs d1d cons·aerab~y Detter ·n 1963, OOHn 1 nQ ~e,en U.S A,f 1 £ht:rs fo, only 
e1oht losses (Armed Forces dOufna1 InterncttiOiid, '1n·' 1J71', ,.L JC.) 'Jf (.ourse, 
1·1ith the term nat1-on ot Ame,.~can bOmb.nn ·n :10 11" v~etnam aDnve tne 10th nara1le1 
on 31 'larch 1968, •nr~ encounter:::, esne..,la 1.:' or. ti1E nan of .'\1r Force n1'lots, 
v1rtua!ly cea~ed 'lhe last ~,SA F k• jl ot 168 occ~tred on I~ Feorua'y oi that 
vear; · av2t 01 I ;Jt~, ho1·Jever, !JOt fli'ls 1 n June, ·Ju 1 :; , .'\u~~ust and Sentemner·--
Amed r=orc-es J.Ju,..na; Inte l)at·cna~. Jul~t ;r1i2, tl1e oox 011 na0e 3L') 
Thus t~e a.a m1r£ t,end to~aras lnt easea -~~~ ~~cLes5 wn1~h tne A1r rorce oegan 
exoer1enc1ng 1n tate 13~7 nrobaDly o·a n~t ~ersl~t lono ena~nn, d~e to the bomoiog 
halt, to maKe a gen~1ne reasses~nent CT e•'5t'r0 tra1n·ng praL~~~es una~o1rlab 1 e. 

From a h1stor·~a1 .,ersoect.ve, S:-~ltfi s 1975 art1cle \" ')rc: v~ 0ne O" '1ore") can De 
v1ewed as an attem1t to Dtoach and solve the doct ,:nal 0robie~ of f1~ht1n~ 
_une"'~or numbers of enemv TJCiltc~'S for cor.t:ro! ot tne al"', ilvr1eve•, he lS not the 
f1rst to ha·e ra·sed th~~ n•bb:em 11~c1on1, ro~ e~amnle, m~ntioned 1t as ear!y 
as 1957 ( R1 cc 1 oni, ''A Pror)Qs.ed ~Jew i'IEtnod of Emll 1 o~n nl) the F-1 ~!JC 111 Combat, '1 

~ 2), and, suD~e0~ently, treated 1t at some len~rh r the conte~t of~ A,T.~ 
EuroYJe (see Lt. Col Evere~t E. RICC10nl, 11 Tne .l\1r Su;)enor1t_.t F1gf1teY~-A 
;Jodern t~nahs1s," .'\1r ''Ia~' Coi,e!]e ReCJO!"t '\io. 3""· 7 1, Annl 196'1, rYL 52-58) .. 
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t\'10-vs-one (Fluld-Two) team tact•-:.s presenry H\ kOfiue throughout the T A.C flCJhter 
community 55 Rather the po·nt 15 JUSt to ra1se the more fundamental quest1on: Can 
team approaches ALWAYS be s~sta1ned 1n the face of very large, or great ly superlor, 
or rap1dly chang1ng numbers of opoonents? Unhapp ly, a3 I ~na:l now show, the answer 
would seem to be that they cannot 

In the t1rst place, the 1solated 2-on-l ~cenar1os now 1n wide use lboth Wl thin 
the A1r Force and the Navy) as a n1eans of t~a~h1n9 m~tual ~~opo't are treat~ res of 
the tra,n'ng env1ronment on1y After a1 I, en anJ standard 2-ver~0s-l tra 1n ng nap 
everyone 1nvolved knows, r1ght from the mcme(n: tne f11ght br·et1n9 beg1ns, exactly how 

•" many f·otters, ana how ma(ly bogeys, the "' e are go1ng to oe out 1n tne AC'1 ared , But when 
a pa1r of fr·endly f1ghters runs across as ngl e r1:G '" a~t~al ~ombat, the 9DSS1Dlllty 

55 The b~s :c ·ab 1•ty of FluJd-Tnc as o #O kao e a~o,~a n to flghter-\er~us-t 1 gnter 
combat tonnot. l think, be ~er c~s y cna1 enged 1n tac~~ g•ver a1rcrews t ra ned 
and O'of c1ent in Fluid-Two, tnere a·e gooa rea_on~ for th 'nklng that !t offers 
a genuine aa\ance~-both crrc~S',ely ana deten~l\ely--ove r, say, Blesse 1 s or1g·nal 
vers1on of Fr~ d-Four Soec1f1ca11y, from a detens1ve standnoint, the theoret1cal 
super1or1ty cf Fl~ld-Two center s vn the 01ff1cul ty (mentJonea 1n footnote ~8) wn1ch 
the "t'ght,ng w'ngrr~an" hiL \..uVi?'"'ng e'ther h1~ •eade ·s s1x, or his own, under 
heavy maneuver•ng On D6trol, of ccur~e. oatn th~ F~uld-Four e lement and the 
Flu•d-1wo oa'r sp·ead Out !·ne-aoreas t tc cch e e visu al c~o_s-~overage to the 
rea t Howeve • once the f1rnt beg·ns tne two sy_tems cease to be comparable 1n 
terms ot defens've looKo~t Why? In ~ 'ass·ca : Flu1d-Four tne harder the element 
1s forced to maneuver. the mo•E tne lloe-abrea~t spread w' 1 • De lost as the 
f1ght1ng w·ngman 1 S forced Closer and closer toward a t rall oos tlon Naturally, 
when the ••Prgrnar- 15 ctee9 111 the "maneuver·r·g cone'' (r5 to 60" aft), l11s tall 
cannot be ccvered by the element leaoer (who .!l corr.::.entratlnQ 0n tht bogey 
anyway) Further, near max mum nedormarce the she.::• a 'TT 1 ~..-ulty of Just hang1ng 
on the eaae~ s w·n~ w1ll erfect1v2 J proh Olt tnew•ngmar Trum perfo'mlng this 
fun~t on tor h1mself With Flu1d-Two, on tne utne, nana, the l1ne-ao ·east snread 
is 1n general rotated 1nto the vert·ca a~ r1ng the engaQement. As a resu t, one 
f 'g hter ends u;.> a ' _p ia .. ed vert call.] rclat ld~' to hls 11 t!n!)aged" partne( and the 
bogey From th1<;, "a(ltage oo1nr, whether hlgh or low, the "tree" f1gl1ter Js 111 

the best pos t1on ·mag1nable Tf orn w~·vh to co er h•s teammctte And ~~r~e he i not 
r eq~· r ed to stay on an}one 's w1ng, ne ·s ab1e to cne~k n1s own s1~ a~ wel ~-
(Note~ In F'u'd-Two -:t team mernbe 1~ .. on:..lderea "c•ngaQed 11 an)t'me a b gey 1s 

react1ng to h rn; otherw;~e he s "r•ee 11
) 

As TG' the otfen~1ve su9er·or•ty of FluJd-lwJ, oernap~ tne eas1est way to 
make the ma1n theo,et!Ca' QO'nt ~ ov co0s1der1no a 2-ve sus-2 slt~atJon 1n wh1ch 
or•e s1de ~ses F1uJa-Two ty9e tod 1 cs~ wh,. It: the Gthe'' ooe "a tes as a 11 f1ght1ng w, ng" 
element Tne class1ca' f•ght1ng W\09 c•err.cnt T~.;r.ct~on~ tS:sent1alb as a 11 Shootelf'
cove~"'' team {see footnote 38) In umt·a~t, each mt!rnbe• cr the Flu1d-Two pa1r 
maneu \ers anJ attacks separate ly Th~~. so long as ~he i19hting w1ng element 
stays together, 1t w111 be outnumbered 2-to-1 ana, wnenewe · t ma~e~vers to 
counter enhe' member of the Fluld-Two pa1r, m~..~n gl\'e tne other the O!Jpo·rtunity 
to move to a more offens1ve oosit1on 

Both of the above a'gvments ror the theoretl a' Su!Jer orlty of 11 doub1e attack 11 

type systems to Blesses Flu1a-Four were or 1g:nally g1ven by R1cc1on1 1n 1957 
(see R1Cclon;, 11 A Proposed New rlethod of Enmloy1r19 the F-100C 1n Combat, 11 pp " 10-11). 
Fct late ( ver:; on-, see PaJor Everest E R· ~c1on , ''Tne Double AttacK System, 11 

F1ghter Weaoons News ' etter . December 1963. oo 22-23 
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a lwa~,s ex15ts that the oooey has ccm;Mw ons l uti<~ fl0 somet•!here nearb) " 5n Consequently, 
some of the attent1on \vh1ch a t\'IO-s~·nn team emo ·oyJ ng Fluid-T!•JO could devote exc1us1Ve ly 
to kill1ng the bogey in train1no must, 1n comoat , oe a~n~1ed to cneck1n0 six. Inev1tably, 
this renup·ement comol1cates the an.Ql1cat1on of Flu~a-Tv,o tactiCS to real-world 
situat16ns (no matte~ how many rliG~ vou and vour tectrnmate s~ot 1n1t1 al lu). 

~1oreover, additional comr, 1cat1ons CI'M LiiJ 1 f tne .!lCenar··o 1nvolves more tnan one 
bogey . Sup~ose~ for example, that at the star~ of the engaoement you and your Dartner 
pi ck up two r1iGs instead of one . Then you face a further ryroblern. As mentioned on 
page 27, against two oogeys .rou cannot concentrate your attaci~s exclus1vely on e i ther · ~ 
onponent unt~t the other has been dr1ven oLt of the f1ght ~n y ~hen one bo~ey has been 
isolated can the two of you safety revert to n~re two-vs-one tactics (and) even then, 
just for the 20 or 30 seconds 1t w~11 usuall~ taKe the seoarated adver5arv to 01tch ~ 
back i nto the enga.gement) . The rest of the t1me, :'ou and :Jour teammate a-re go.1ng to be 
comoel ~ed to maneuver aga1nst BOTH of ··out on0onenc~ and, e£0ec1a lly it they are wiley, 
th i s constraint l S p7 0bably go1ng to nreclude oe 1ng able to susta1n a coordina ted 
ser i es of attacks aga1nst e1the• adversa:~ l o~g 2n0~0h to nroduce a kill . 

56 This ooint 1s oartlcular y re~evant •r l•gnt or tne a r co~bat tact1cs gener ally 
r1anifested by Commun1s-c-bloc a~~ fc1 .... es ~r: the ~as t D ... r'nCJ the Korean ~·Jar, for 
1nstance, ~IG tact1cs (ag~ .n s L bomoers a~ well as t1gnters) ~ere obse r ved to 
have been close,y mode led after trJOS€ used b." tne Luttt·mfre dunng ~·Jorld ~~ar 
T\'JO (JaDa~'"a, 11 He F1y :ri:S Pllle·/~ 11 0 55; Hotz, 11 Can ~'e I.'Hl ln ·u~ .'\1'ley? 11 ~ n . 27; 
Sms, Tne Aces lo.~l<. T'l c.lllj 1\nd scrne Commun1st 0' 1ented nat l ons--the Egypt i ans 
f or exam~le-~vJe(e snn fl.Y ng classn Fir.f!e~"-fou as late as 1973 t~obe r t 1-:otz, 
11 0ffense~ Jefense TeHed 'n 1073 ~!aro"/\'v,ation ~Jee:· af,.d Sra"e Tectlnoioov, 
7 Ju!'f 1975, ~L 20) Furthe 9 1·m ~1e ~lcrth 1iletnambe 'Jl'l dnvers tended to 
~refer t ghtl~ contra~ 1ed GCl style ln te~ce~t~ to troillng about the sk1es 1n 
flu1d ~four, even the:' not:1'Ja!h (etalfled a m"fi mur.. ot tv1o hl)t'lters. for air-to-aH 
engagements In o.dd1t1or, note tflat 111 ~J:'l _'\,'e''9 as v1ell as ove · fJon.h VIetnam, 
Commt.twst ·I' ',ots ~ere often oo::.ervea to use .:~ f'')!lte' o~ t:t!O to decoy A~erlcan 
aitcraft ;;ur m f ont of otr•e'" ~'lF-is H1 hopes or C)t:tt'fiCJ ~orne easv ki Jls C1a]or 
'lene Surney (e01tor), Sreat :'J.. •r Ban 2~, :lew '!'o·k, fran1<i1 n '1atts, Flf3, rJ . 27J; 
Dr·endel, {\nd K~]) mss, "':1 2"'' ~~ 5£1) Thu, not onj'/ has tfle doctrma-1 
comm~tmenTof Commurnst :n1ot~ tc tr=am svstem::. been as 'deen-rooted o.s ou( m'ln 
on ~at out·ngs, but the s0~atea ~liS has ty~ :t a ll~ oeen u~ca to oa1t traDs . 
There seems l1tt· e reaso~9 then, to s~1nose tnat ~e woula oe l1kely to encounte1 
"!Jne \•JoH'' :nGs os a widesr.reo.d ~henor1enon •n tfle a~r combat arena of tonon'o\'1 . 
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What then nap~ens ·f tne numer ·cal aas, ratne· than rJ·ng w th tne Flu1d-Two 
pa , o oe1ng e en ta\Of tne oogeysr Presumaoly tne frtend'J f gnters ~111 f1nd it 
all the na~der o ~orK C1dS~1c Fl~ d-Two tattle~ Facea w·tn ro~r nde9endently 
mane~ve 1ng t11G 9 for 1n tance 9 tne tlu,a-Two team cannot ewen start a stra•ght 
double attack unt·· nree of the!• o9rJrert~ na,e bee~ s,~ULTANEOuSLY dr ven o~t of 
the f·gnt--a rather tall vraer t t~c f11G 9 ~ot~ 90~~e~s J~:t a\erage competence 
at a1r-to-a r Or tnp of tn:s proo;em~ there remaJns tne 90 s1o· t ty t~at9 at any 
1nstan 9 the nume ·ca odds w1th wh·cn the engagement oega~ may De aD u~t·} cnanged 
by the appearan e or yet more o0geys Tnese 901nb sugge::,t, theretv·e, me genera l 
relat1onsh.p that, as t~e nu~be' of oogey::, goes u~, the Flu:a-Tw pat w1l l t1nd t 
harae r and ha(de' to u~t~ n erfett·ve teamwork lnaeed 9 g1ven tne aegree ot 
d1ff1cu ty commor.y expe(·er~ea 1n wc.rK. ng Flv a -TwG t_vre tact c;) aga1nst JuSt two 
or three ~rrart oogeys. I WOi.J a tn'I1K tnat a fluffier -(\ "'at c n Tn\lv' or the noaeys 
wlll always ex1s1 whiCh wo ad g1ve tnem tne putent a1 at eo~t to o•eak dJwn the 
fr endly r•ghte ~ mutual ~uP90' t ~c ght of n~moc,~, ,n ~nu't. dJe~ oopear to 
affora a means ot neg~t1ng the gr~at ~dvartage~ ~h'~r tnc f ~~ d-Two team woula 
01:herw1:e er,Joy over 1 nd ·uuetl ooqoner1t:: ope ar''9 c.~ton ... mou::.,y 

1~ tn~s ~Jr ~s:on ~·~o tr~e fc· otne· team ~Y tern~ ::,ucn a~ class cal Fl~Jd-Four? 
If anyth ng, mut~a ~upport 111 Blc~-e ~y::,tem _eems t ~en mc'e ~u~-eot!D 1 e to oe ; ng 
broekn dow , by enemy nurr·ber5 tnan 1t jJe:, .,, fau·a-Twc Cor~•ae", af!er all, what the 
support e1emen ;::, suppo:ed to do ~~Las. f,u a-Fc~ .t- TunLt on 9 f1rst and 
foremost, 1s to ensu•e that the auack1rg eleme t .. ar ·· ornp,ete -::uc essfu 1y any 
attack oeg~n •57 Hen~e, w tn e~tne e•ernent er1ga9ed urfer. • ely9 IT JUH or e 
add•t•onal bogey op~cats and maKe~ a dete w;ned e t •t tJ lntcrrere, the ~u~~ort 
e ement bOUfld Dy tt'•e 'ag l or tt•e J:> ttm tu en0a~e tne ·, nter 1 ooe' But ex['le·t ence 
Wlth fluld-Fo .... ( (o tn ., ua n r0 a::: welt d':l H a.__tun.: :umDn:..) (•d atb tnat, i the 
second e·ement aoe: n ra~t engage, tne •eSutt w,ll u-uctliy oe thO separate f·gnts9 
w tiHE ' the e .m~~ :wrrortlr9 tne o-t ~ Ti1i..r:>·3 ']1-;P.r -tne !·;re::>ence Jt just one o· 
two extra bogeys, the ergo!Jeme t 'cg· df cldsspal FL.lc1-Fnt,' ,tseif tends tn 
frag~ent the fo~ -sn1~ ft gn• ·ntu JSo1ated e'~"ent~ furtnermo e, mutual .~~rnrt 
w th•r ne ·nat ~a~a e eme~t. onle 5enrt·ated 3 ~ePm~ en~rt· .., vu oerab e Co SlrlP• 
·n th1S egard a 2-ver::-uS-2 :::cenar ,o n wli .h \,r,P. ~ cte 00e'n1t:> a:, d. Tlgtlt n~ 1-'!lng 
e'ement wh e tne ~pro~·ng d Lrcttt ~~t 1n onLe~'t w tn ~ne an~tne· thro gn nd1v1dua' 
maneuver 1 ng (a';) _ dJne. for examo e, ;n r: ~~·a-1w<)) .r, P.trP. •. o long a the f1ght 1ng 
wing e ement::: oys. 11gnt•y ogetne, n w1l1 oe \·utnumne·ea 2-to-1 and. a,l nrher th ' ngs 
be1ng eoua', Ought t~ n e ~ocre• 0 1atP. ifo th ~ ~ (uctt~vn thE Gnl) (en aaternatlVe 
fo the "welded w•n9" ~Ja·· ::: u r·P T~Jvm c. t,u1a-::.e~1ar:~t or or a neten::.tve s~JIIt BL1t 
the moment th s happens~ mutua ::~O~"hJt D6t1"1eer tht '\,.c: 1ded w1ng" e 1err,c~(lt len.riP.r and 
h,~ ''tlght fig' w•ngman w•l' DE ·u~ (ufl tSS the 'IV1 grr•n ;::, C.onc\o}e vf f Qllt fl!J 'in Ct 
t"luld mode) Con;)equent 1y3 ln p(;r,l. rle a::. tew a:> TJ~( <1' T iw P. '("Q ' auati.J rnaneu\ie(lng 
(but w 'ey) Dogeys :::or f agmert a.:; a::, ,a •j tralfiEO F l .. rt-F~L·' T ~1'\T (ItO fou 
sepa ate and bo·ated sn ps rlore ... e. s•rh .. e we hctve cuready seer tnat two-Vef SU
one type _yste~s can be oroken down oy 3~~e· lv' nurn~e ~ nr Ski •fO oppo ent_ RS we119 
we seem dr en to the LDnt ~s on that snPer w~ ght ot ~umoer j 1 :u 1 T'L~ently o~er
whe1m·r.g3 Caf.l D·eaK dOwt1 the mut~C1• Supno•t OT vlft~ali_y O.nJ tectm :y_tem (r~ antea, 
this effect w 11 root a1waJ:> camP. about st• 1ctly a~ o. tun t vti of how much one ·cte 
fighter face o~tnumoers the otne~·s avera ~nthe ·t w1 , de9end more 1mmed ate y 
on how many al"Vdtl each S'de 1s w1 11ng to l:hfO~! r~to the a,t oattle o a g vP.n day 
St1Jl, the theoret:ca• po•nt to be made nefe tnat f r the numer1ca!ly uper or s de 
the opt1on w1i- al~ays be open to ctttempt to d rn nate the alr comoat a•ena 

57 Blesse, "No Guts, No Glory, 11 r; 8 
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by wc1ght of n0mbe•s lndeea. 1r tne numerically ~~9er;e~ s·dc wanted some measure 
of a"r suoer'or,ty badly enough, aM f ~t oelH:ved · ts f)'lots were less capable than 
those 1f lXS adversary, flood•ng the dl tombat arerct w1tn 1ar9e nuant1t1es nf fighters 
m1ght seem a nat~ra• stratage~ ) 

Be ing cutn~mbered by oaoonents aole tc eA~~Olt tne1r numc r1cal st rength, then, 
constitutes one maJor weakness cf the team. A,~ tne~e any other ways of break1ng 
down teamwO rK? Ana.yS1S of tne rcle () a.ved by n:Oh CCirlrTii.AnlcatH:ns betvleeo Cl.HU'aft 
1n all known team system~ uggests a seLwrd Tne ~r .nc1~al aefPn_ l~ e mer·t of ha v1 n9 
two or more a1 ro1ances 00e'ate togethe r •s, oo~e aga n, tn"t what one ~emDPr of the 
team m1s~es, another may see But wnen yo~ g1arwe bacK ana suddenly not1ce a M'G at 
your buddy 's sn o'clo.:,k f1r1ng a m·~sJle, how ctre yOu gulng to he!n hHn wnhout a 
rad1o? lf he nas not seen the attacKer n·ffi~elt .t n- · De ent re! y uo to you t a 
get h1m maneu er ng n1~ macn;ne 1n the • gnr d ·e~t·0n ctoout as rast as you can sa}, 
"Bu'CK TvJO~ AtO~l 1 8feck r.gnt 1 !'' inu 5 ; at lect::. ( ·lre-and-death defenslVe 
Sltuat lons, the derendence OT the team unc~ a~i0 ~o~rrun Cat100S fo r ~u;~·vai ctnpears 
unquest onab:e 

Hhat aDGut 0r offenset !s th8 odd G in a~y WdJ nc~e~~Q y ic• tne team the·e as 
we 1 :? ~~t~ F1 uld-Two type a0~·oacnes tr~ e seems no re~ a~ubt as to 1ts ofrens ~ e 
impo ' tance H1sto• ca ly 1 even the mu~t adama~t nr~~v0f~t~ u ~u~h ~ystcms cnnceden 
tnat w1tn twc f1ghte s maneuver1ng se~a.ately, the rad·~ we~ a oe ·nd sne~sable for 
organ1z ng the r·gr.t •f c.nyth1ng (e~cmo f19 a coo a rotcd ::E' 1e:: cf -:.·eC)uenced attacKs 
on the bogey was to oe atnle~ed 58 Mo eo~er, a11 crew ex~er enwe w1tn them na~ 
cons.stdntlv \e 1f 1ed thls J0dgment 59 

58 R :c1or··, "The Do..,b•e ,l\tto .. l< S··~tem 9 '' o 26; Caoto.•n R;;:nara [ Gu1 .d, 1he DoublE· 
Attack System; A Formal zat oCh HQ 3Lt.7tn Tct....t1~.i• f ghter ~J·ng, ~oKota l\ r Base, 

59 

Ja0an, flay, 1968, p_ 7; f'lajt.r V cent Po Roy, ''DcuD•c Att~o Rev'SJted, 11 :.JSAF 
£.lght~.:__'.'le!!.~-=~=- ~e~ew; ~) 1r.0 ,~17 1, 911 2.3·29 Tne th(ee ~)~e.:e;:, JuSt ·ted 
coristltute, Dy tile way, trE C·a~SL exno:. .uon~ or tne Do .... nle AttacK Sy~tem ·r tne 
ta ,t cal 1 te att.,;e R·'"1..·Jn· ~ ' 963 a·-t1c ~ Jtte'.S e::sent~a!ly a coMensed 
\·er~~,or or 11':: D 9'(i6' 957 :!a9et ''A Pru!")O::ea :~ev1 f'le tnod 01 Emp o_y1ng the F- IQOC 
'n ComDat '' Botn OT the~e R ~C'Jfl' ~le~e~ we(e oa::cd .::;n F~l'10 ex9e· · ence Gu1 .a · 
1968 man ... :Jl -s 3.!1 aa.aptot ,on ot ~.ne ::.y::tern ro• the f-,'15, ana Roy's 197i expos 1t10n 
re~ve::-ents, o~e· two year ~ ex.f)et erLe ar:d d~J'0tOx.Jmately 5"'1 softles. 0 ,. f y 1ng 
Double Atta"k 1n the f-10/f ,Roy, ~ 28) 

lrst u.cto r:l ::.t the :lct y s '' TOPGun· f·~vn:e· !'Jea!JOr~ S .... hOvl 91-t t tn 1 5 way: we< 
ex~ef1E!1Ce w~tn o1rcrews go·rg rn,ougn thE iOPSUM ~aur~e na~ .J~~l~ten~ly oeen 
that the :e~~at"On or raa1o conv~rsat,oo- - even fo r a~ ll tt le o~ 30 to 40 ~econds-
~v'th n a f'ghter "~~ct·on" almost C..1' way .... tna LatE.~ a breakdown 1n tf1e r ghters' 
mt..tua1 sup9o t Sn~e most or the 10i;;GUN ::Jr.:iduates o~e( the .vears have come to 
tne ~L~Oo w·tn ektans \E a:r-tc-a·· e~9e 1~n.e 1 lt would a9~ea that a rct ~ly 
steady stream ~f conversat 1 0n ·~gene . a • !Y nace~s~rJ tu work tne Loose Deu~e 
Sy_tem effect·ve y . Moreo~er~ A1r fo ·ce expe 1ence ~1 th f)uld-Two nas conf1 rmed 
th's concl0s on so exten£1~e ly (see, fo · examp le 1 tootnote Gl) tnat TACM!PACAFM/ 
USAFEt1 3-l currert·y states: "Effectne employment ot the f rt..ld attack system 
1S based on w..>Ofd'f1at:on and lillJtvaJ SU[J90ft The ~rlma"'.Y effe:.t OT commumcati ons 
Jamm1ng on tne system 1s to a ·~ ru~t the ~a0a01 ; ty to coord·rate and thereby 
break down m~tua sup90• t ." ( 1/:.Cn, PACAFr-11 USAFC1 3-1, Vo l. ... me 113 l\~r; ~ 1976, 
p!). 2-32) It 1s ull J<.ely, l:nerefore, that aJrcrews of averaoe orof1d ency could 
go complete ly rad·c-o~t ana st,ll oe successful aoub le attackers. Adml t tedly, 
11 yo~ a 1 10w the same lrdlVlduo.i~ to ora~: lE together a~ a sect:on long enough , 
and often eno0gh, e~eotua•1y they w1l' oe~ome su tam l1ar wJth one another 1n t he 
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~lth cJa·s c F u~a-Four tattl(~~ howe\e~j the •ad1o ·~ ~rooab1y not as v1tal on 
offen~e as ~t 15 nlth Flu1d-Two ana Loose Jeu~e After a•l, 1n Blesse's system only one 
a rcraft, normally tne fl ght ead, attricks wr •E the re~t of tne fl1ght covers and 
su~ports that one atBCk ~leedle_s to 5aJ, tr•'- ''sug'e" O'" ("shoote"-cover") engage-
ment conce~t Nl 1 1 not ncrmal •y demand the degree ot coord•natlon, and therefore, the 
degtee of (ad·o ut 1 1ZC.tlcn, nece .. sary wnn "douole attacK" ty~e syste:msc :i.n add1t10n, 
as A1r Force p·1ots actua ly ~·a=t ~eo Flu~d-Four tatt·~5 after 1960, s1tuat ons 
requ1r1nq any exterS 1 Ve amount OJ ~00'dlf6t uf betwee" tne e emerts we•e generally 
~ gnored 60 ~en_e tne reea r~r ct~ens .e re•Jan e ~pan tne rao'J tendea to ct~pear 
relat,vely non-~x stert , .ra~ea, Ou ·rg tne 1960~ some 1 A C r ~nter ~1lots came to 
11ew ~ad·o s·le ce dur1ng ae• ai ~orr~ot as tne e01tome or goca radJO d·sc:pl1nec61 
Th1s attltuae, howe~~'~ sho~·d no~ oe attr1D0tea to B s~~e 621 

an· that the 0119111d; ae:-:1-:::r dence on the 1ddiJ 1'1l ~. to9er .:rr cor~idefo01y 
Howe~ef, at p<esert the .s·ael A:r f~ ~e ~ ~Do~t tre un!J Outflt ln the 
wo· !d that regtJ!a( ly g vEs 1t5 1·ne a ·crE!VJS enou!)h .!\C:1 !Jta .... tlce w1th the same 
teo.mmates to ma nta,n tt'J:. !eve• ut ~Hvt Cien.:_y tln Cu'" own '--a::.e, current AH 
For~e monn1rg 90•• e~ ha,e ~auced tn2 v•ttai • exp2r·en'--e le~e· of T A C s 
d 'CreWS tO rne ~0 nt wnere t wOuid ~ruDabl~ tctKe m~ntnS, lt not year_, tO 
~ oduce any large r~se•,c:r ot ! re ~lgrte• un;t~ w th a1 -tO-al' ~avvy 
comparob•e to tne tyrn~a~ :~"a81 ~1; nge Or Kr't ~11Udd'vf\) 

60 As mer1tlnr;ea ea'' e• t 1r ro~utr•L:te 38) ~ F bt- r) 10c~ n rur:, ·11ey found ' t exuemely 
01TT'Cu•t to ~uStc r ~oc•a1nat10( t\..T ctfj _: l) oetwten F!u•G-FJu• elemerts Thelr 
ex!')er,er;ce ·raEatec that on~_e mo.nH f::t lf'J Oc0of 1n t::c.'nest, n woujd snon oe every 
elemert tor q_elf f1o.-eu,e', ar:e' JfO AU1 trv n.r Q m·s::. ons 1nvolv1ng entHe 
fl1ghts (th6t .~. ~ce~ct'10~ ~~'--n d~ A-\3-2 4-v~-n. etc ) oecame eAtreme ly rare 
omong l•ne a ·~~ews Pe·SQ~ct y, TO; exaffiQ e. Our ~y t1.e years oi 09erat.ona· 
... er,Jte 1n tne F~t~ (oeg.rfl'"'9 n 191)7 and "f ... ... a '9 :'L'1 CAP IT•.5-10!1S over ~lorth 
\/•et:nam),. o.M101 •eca11 evE:(• 0. duZefl o ...... a~·vfiS 0'· wrncn wOrKing the e lement~ 
toge~ne· Wa~ p a~t·ced Tnu::., (Iff·.} E!ii.!Jt: crLe at ea::(, otren::.Jve .... OO(d 1nat·on 
Detween tne e ement::--ctna w th lt ~ry ~~·=~~ ng reed rot aoore~I~Dte orfens1ve 
·e ·ance upor tne ctdlo--wa_ a mc:t tota y neg ecteo F~~ ~·l ots I ::.erved Wlth 
seemea •n(•ired tc grapple w.t~ tne ~ ~o em ut erte~tlfi9 sucn cJord·nat;on, and 
even fewe o~tua •y wOrKed Ofl 1t n t~2 ~lr 

6) ICC on1, "TrE Dvvb e Aua.:K Systerr., ' 9 26; :'vy, 'Ou~,o e l\ttack RevlSH€d, 11 

p. 29 Air F_tce exper Eri ... e a~e ue peLt lew yea~ w th Flu d-Two tact 'LS nas 
cor.s1stet1t•y taught that the O:O!' t.:r tv 1T·cl<€ tne K •a:: .-JT L.Clfi"'lse, t1me1y and 
,fi'tormot've •aO C ~ct1.~ E~Seqt".d t.IJ uTtd.::!~te (or detens:.e) team"crk iS a COm!)lex 
SlCi• wto ~h doe::- 1'10( .orr•e flatu•o· .Y tv rr .... ~t f)l~ui::: Ot oa"tl tJla note ·n tn-_ 
regard ·::. aato. geared Trc.m T A C s o.a e ::a'.J t .... ''aggre::.::.or") 9togram (for an 
'ntrodtn ... t . 011 ~ee CopUd n t1·, ke Pres:, "r1ee1 tne- A~gre~.:or ~," USAF F 19_hte1 t~ea~ 
Reu1ew, Fa l 973, pp 30-33) In sum~~· z rg ~ ~ 2,600 d1s~1m1 .a· a rc•aft ACM 
so(t'eS tluwr aga·n5t T A c c •~,.tew::. a'-"•vS:: triE LJr tE:d State::, thE "Agg'e~~ur" 
p ·ots rotea that 82% 01 tne '--'ew::. tneJ hdO fcugnt Judged tne1r own 1dd 
commumcat ors ''p::,~r·· (''Aggres::~ve,y SneaK.H•g,'' :.J::>AF F1gr.ter t~ea!)ons Re>1ew, 
fa'l 1974. ~ 2) At tne same t me, however. most JT these same a1rcrews 
cons1aered the ra.c~o ·• 0: Key tactv; ., ma'l'jta:r·lng mutua. surJoorc" tlbld c) o 
These stavst: .s acct..rateiy .-ef!e'"t• I tn;nk, JuSt how hatd lt·~ea ly :s_t __ _ 
use the rad·o effett l,e•y unde, tne st,e~se: or de~ a tomcat (even ;n tra :n· ng) c 

62 Although tne "dea that radiO d1~c1p11ne mtans ta,KJng as llttle as po~~·o·e became 
w1des~re~d n T A C du 1r9 the 1960S 3 Ble~~e·~ :deas on the matter of ~adlo 
ut•l1zat on 1n f1gnter umoat o~pea• to have oeen marKed~J dlrferent. for examp e , 
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So. as long as yo~ oo rot n~1st uoon ao3 great amounr·ct ~oc'ainatlon between the 
e1emerts 1n F·u·d-Fo~ • ~ a piaL~ o1 e case Lan oe ~ade r~, tne 00S1t1on that B ~ esse s 
system does not requ1re tne degree or uffer.st·c ·e1;o:n~..e uoon the •d'~lG necessar-y in 
Flu1d-Two ana Loose De~~e Th·s pc·nt~ nowewe•, '' ro w~y alters the tact that 1n •lfe
and-death defens·ve S'tuatJons. ail knJwn team dpp~oacnes a·e ctltl-dl~y deoendent upon 
radto c.ommunh.,a-:1.::.'~ 'lotevve', 1:t1e till.t cal :,y:;,tErr,::, now •r; •Ogue thrJughout the 
Amen ..,an fighte' '-"cmmvnity dfE a 1 ''double attat..K" d!JP"\ja.::nes wn 1c n demand ex.tensll!e 
rad1o ut1l1zat1or un orfense as we1 ' lhu~ tne two-way Ya~lD wo~la ctooear to const1tu te 
a v1tal l·nk, oott'• ctfen!l·vely ana aerens .ve)y, -:n the. :ecmsy:ltems presenl .Y bemg used 
in the Un1ted Stares But Lctn th s v1ta~ llnK oe aenied the t~anl Most cerra1n1y lt 
can De - On ly one pe r so~ a~ a t·me ~an talK or d two-wav raa o net. lf two ·nd1v1dual s 
try to transmlt 5 ·mv · tareous l.Y they s irro y -.ut one arotner c ... t, go· o 1 ng eve"ytnl ng that 
was sa1d The mean~ or denying th'::: v to 1 , K 1:0 Of)'JOoenTc~ eir.,•C.j -.., g te::.rr tactlCS, then, 
~5 Obt~OuS~ Jam the' tact Cal rad1C1 t•tc .j·.Jt:·fh .. e:l 

LOOK·rg Dack 1 tw0 Q.~ r ~t way~ of att~~~·rg the m~t~al Su000rt OG mal y ava l labt e 
to a·,c aft t-5'!19 tea!P ~ystem~ na·.e no"'' en:::•gea. r.ccd!ng tht cur cornbo.1 a•er ,o. w' th 

. . . ~ . 
la•ge, 01 great :::r supenor nurnDe"s of a··~) ::~nt::s, u.na t.G•T•iTIL•f,ho.tlors-Jammmg oj ~b a 
Ye:.u t, dodr·r.ally soeaku,~. we ~E:E.m TO'-.t:a tv .. v:.,_,.~..ae thot TENi TACT.i.CS PROBABL.Y 
CANNOT BE SUST.f\JNED iN ALL T.AU:CAL Eflv;R.OI'H1EN1.) Jn 0.:~rt·~ulctr ~ tt?ctmwmk aor:,ear~ 
il~<;e'y to breaK dcwro •n S1tuc.t"J0~ whet ti'le orJt.Gr,ent:::. tar, at the I O~t.on,· emo 'oy 
enher sJoeno qvB.Li tlb ul "~"ignter~ or LulTI!T·.)diTifnl(9 01 LOu•SE, tl1e::,e ;..Q((IUS10n:, 

have- been aeve lopeo St· .t•J Tam n·,t:.,·t:l Ccii .... ur:)lQe•'dtlOr·S ConseC1uent y, the ne.>.t. 
log•ca 0ve5t'Of\ s. ~~OLPd te:o.rr, ~_ystems E.J.l ') De ctee~radea a 1 tr•al. much Dy "muitl-bogey" 
01 'ccfl'iiT•~Jamm·ng'' end•onmerts? 

Du•,ng the r~·,aea::,t Uar of 0~-::oce: ~ ·973, ls,ae ' T ·9fltEr p lOtS lQ~,na themse ~>es 
freouently fC'Led to ope ate 1n a ccmm~r ~6t ors Jamm ng e0' •ormt:nt 64 At tne same 
t1me, the maJO'' crgagerrer•t::. au· •r,g tn·':l 18-day ~":nt·~"t we•t: ITILdl w~-oogey'' n tne 
fulJe·t .::.ef!Se OT th~:i ter!T•; cna·a•.tc"l:::t ta•.y, 1he O.,r DePt e~ wh!LI1 v""t.tred Over the 
Gold(: He gnts, the S1na• Dese t, ana tne wESt Doni<. 01 thE ~Lt::Z C.ar·al 1r•v1.ea from fi.O 
to 60 t·ght~·:::, mo~t y AraD 65 How ad l~·ae teamwt.fk TO. E r• the.::.e ~ -_umstan:es? 
As tneo y wcu·d o•ea .... t. to DKe d:w~ A ta1r ndlcct'J~ 01 J~=t new ta• .... ~0 De seen 
1n ls'ae l · gur•-Lcrne ... a l • ,m f·vrr t11c 13 wo n ~ r . .::.~: urLC•Tu'Ti.;r r, 'rr.'-" J51"'ae.11 footage 
o 5ee both A ao aro otht' :~rae · f gnte·~ r oShlny through tnt Ldrnera ic~~~ wh ~e tne 

he vFote tnat "w (lgrr•e(l ShOll d r:e Fo.•i€0 to 0Jt .:..:t d LOI" to tne,( •t::idet::. ctbOut 
e~ery 20 Se\.J1d:. vnce enemy dor-.1dTt are :llqntea and 1 :;., ev l der~t thd~ the ' eaae ~:, 
d.r.tent'on s. ·en~ 'Ed unens •t ~··· \Bies.se, "tic '1d-=>, rlo I.J!Ory,' r" 26J t~h ,e such 
traro:>m'SS1ons- wu'- oDe ftdldamerta. 'J aereos1ve .r r.;;o:vre (~tl€1• man 1tent oe ng 
to keeo tne 1 eade aov Std that tne t.gnt1rg w1nqman was st ~ ' tnere, c ea r1ng ~1x 
o ClOCk), e\ aen~ y Besse n1rnse1r Wd!l ~ot re utta~t to reLommer d €>-Te~s ve use 
of the fddlu 1n aer al comoat . 

63 The l·nkage betwee0 comm~nJcatlOn:,-JctiT~~ng and tne oreakdown of m~tua l support 1n 
team systems was or 19• at ly po1nted out to me ov Ca9ta1n A Lee Harrell in 
No~ember 1974 A~ noted 1n footnote 59, the c~r~ent U SA F countera1r emp loy 
ment manua e~p11 ~tly ment,ons th·s l1nkage as a 1 m1tat1on or Flu1d-Two ta t1cs 
(see TACt1;PACAFt1,USAFEM 3-1, Vo~u1r1e d, I AQrJ, 1976, 9~ 2-J2) 

6~. "Anyth1ng El~e ·s RuDbl:.h.' US.~~'-9~hte( \Jeo.cJ~ns Re. et~, Summ r 1975, o 

65 Robert Hotz, ". :,, cE' 1 A 1 Fo ... ce Faces flew Arab !~rms. 11 1\v 1 at 1 on !·!ec:K ard S0ace 
Techno lQ..gy, 10 notCh '975, p 16 
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p~lot f·re at n1s ~pe ·T c target 66 lnaeed. -~ ~~ -me·· and contused wa~ much f the 
a1r cor.1bat duflng thlS wa" that ;flr-;()ear J 70 of tl'ie · .. :n .. gh•y 370 \lCtor.es c1a1med by 
Israe Jl dl"C'att over Arab p; oCt~.~' wo::. ntJt SubSE(j .... e": '.Y n.:LSlb t: even w th the gun-
came"a f1lm 1 n na d, TO_ rt Out wh · ... n wcooon--cann or, lOTr'a-red m · ~::. l e, or radar-
9ll10ed Spayrow--o tual y made the 1< 11 • 68 ·E. Ot:rn'y wer .• urder the tact•ca' cond · t ~ ons 
Which ha • acte • 1zed the a r -to-a combat 1n ·n·s conf 1· . t, e\en veteran !::.rae. '11rage 
p11ots co~l!d rot a•wc.ys me. r.to'n fT•:Jtv.:tl :::up~o(t l1na 1 as a r t:Su t, wt:·e often fu •.:.eo to 
f1ght ore-\ -one-or-more (u::.uo l y \Et::.us th2 ·~o•e') 

Thl::. r~fae E:-<pe•• en ct! WOu a appeo tu :::row tnat f1t ne .... -e::t ._a. !)f"ub•em or 
comm-jamm .ng /mv .• ·bugey en .ranment::. l_ a fee. ar.e to· dfly o l rurce ~.-omm tted to team 
taCt ;C:::>, eSpe._ · a :J •f '"hot a TO (:' ofo .. C'f)a teS hctv fog tO 01..f11e11e d ( ~upe• C"lty 1n the 
face f su h :ond 1 t 1J~= 1::. th ~ 9rcpMelt ore wh ~ ~ tte Arre ~ar f gnte~ comm~r ·ty ought 
to a( ~•9ctte? ''/Y,_. 0 fTtdlr'tc'( tt',;:.t l L T ... r ( to; ·ea;)O( _ FHs > tN:: o.Ltua ::.JmDct 
errp 1 oymen ;. Gt o:ommur at on_·JctTl!P.H9 dftC fT._•t ~; t::·DuOE.Y~ t v!oOel ut J.~TaE• tearT•wO"'K 
wa::. rrade by a r f es large y J'T ea w rn fu~~ an wcaoun y ana ~reeGcd n S eta r 
deten~e do,. t •,r.e lier..::e. n dfJ Tt..tu e Lv'·~ent·..., .::.1 ~ornl ~t we m gnt ·easonao•y env ::. · cr 
w~th Communl t COvntr es·-part.dno 'J (j Eurv:Je d0a•( ~T tt'E: I'Jarsaw Pa t natlOn:.--the::.e 
methods are ' Kery to be _ee~ ~9a·~ -e no, the~ •ucture or Amcrl ·ar con~entlona 
fo ~ es s ·o nea~i y p E:O iCotea uo fl nE: ~re l 11ve'v un•,m•tt:dJ a a1l ab ,,ty ot tac.t i.:.al 
a1rp0W€ f that, 1i r onf Cfrea W tn '0 9t ntJfTbt;: 5 ~T e(!E:fny f,f')htt'.:> afia (.. fTI{!"I-jaffifTil(lQ, 

lt eem_ a t uQe 9 he r un·ea .::.t11.. to exoe t trat we wu~a De aole tc put orr the task OT 
w1nr. ·ng a1 ::o...per·o lt.J to a oette( Co..'J 9 h:: ~ec..ona .JO.r.t oft\'O~<,e::., ot ~..0u ;:,e, LVYL1-

de ra 0 ~ wn·ch go wei' beyond tn~ : ODE 0 a ( l0ffiDa GJ~trtne 0t:: ::.e But 5 n_e they 
r u1e out one ogl~a·ly pos:,•blE resuor•~e tu com.r-)a, .. rr,lrj 1mvlt - b v<J e.'I-S~t uat ors--name'y 
that or s·~oly retu::.1n9 to onte~t ~vnr ol OT tne a vrde ::.u~h ccndlt.on:--thev do 
mer t d scuss n he•e 

HrJadlJ Sp~al< ng, conv ert 10(a 
control of the a~r a 0~5 you t o 

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

o ~u~JE ~~·ty 1::- ~0~9~ fu twv 1easons Ftr~t, 
ffif)IOj )'Cl. own d a !ffi aS o~ uTten:>l e weapon fo• 

66 Hotz, "lsrae11 A· Fo c.e a ... e~ New A o.D A msJ'' o 6 Tn~ art e wa::.; led 
from re · A . ., ana, dpOct Nt'yJ ~1r H~tz hctd 0e s~.;r.a •'t ex.am·red some or the :::-•ae 
gu -tame~~ t• •m t em tn~ O_t oer Wa when ~e wr te 1 wo~ dada tnat tne 
footage. na E seen cor,; m. ~ ~ oo_e ~at ur_ 

67 Tht! Jft ~·a, 1 :1€: • A1 ro·~...t- c'a rr_ Tvr aetld _omoa t dU•1f19 tht: toner 1973 l'ld"" 
were ( es.:. thar 370 Egyo C, (, s,YI ian I d(iG ~ 'a<1 I T ghte'~ dcwnE:d to un _v 4 . srael · 
1 ~St- (H~. bet J c~.. tiT•o(' "1-"::.E' 1 A t'C _c De ... I::.. !fo t•Jar." A at ·oo l~eer< ara 
_29-~Tt:~o 09..t_, 3 Dec fToDE. '9i3, 11 8; Da• a ~I co, e,' ne 'i0 " Day War," P · 
En huS a t lnte ro t·or•a , Vol 6, Nu 5 1 1ov 974; o 2l!8) Th ~:::~ v ·11e br~-
os~afld v'vt:'' 200 t rnE Kl ::, we ' e vC.fJ-.~~ea t .... hct ~ J.., v rea a~:1 r the 

EgJpT an A, , fo· e (C.., err:a r., .::.•aell A· For'-e Dt:L::. .. e: 1r lila'," p 21J Howe"er 
the Egypt ar:: ha~e rece~t '.Y di~puted tne 1~,~e.1 r gu c~ 1r tat a~ rg e Egypt an 
~llG 2 reg ~~nt (three ~1 caror_) rvw ct:rr::. to nave acwn~d r .... 1e-~ than 22 ·~ ' ~ell 
t ghter · n a , comb~L a~r rg tre 73 wa • and qun-came a f· om to oack ~pat least 
some of tnese cla·ms nas Deer made ava 'aD•e t ~e::.t rn ooser~ers {~ooe r t Hotz, 
"Egypt Pl ans i1odef~ zed A'r Arm," Av a~2_20_11ee"' ~~Q. S'1a~~e<.hn0 og.l, 3n June ~975 9 
pp. 14-15) Tnu:>, tO" the pre_ent at 1eost, 1t ~·10u ·a a0!1ear tnat aer fl t ve f1g~res 
fer- rne ae··a comoa whl-h tooK ~ace d'lftng tn ~ confl ct ~ mo 'I are not a allable. 
(For odd1t1onal ana'y::. ~or the data at nar.a~ ~ee footnote 91 ) 

68 "Israel 'S Sccred ADOl, t 335 1\H-to-AH KJ ,l s, ' /\rmed For-.es Jcurnal Internat1onal, 
Apr1 1 ·974~ p 32 
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str1king dHectly aga1n:.t tne enemy s we."' nach1ne Second, it eno.ole you both to sh1el d 
your surface fo~ces aga1nst enemy a r attack and to 0Se yo~r attack a1rcraft as 11 fly1ng 
Jrtlllery' 1n close su:>port of tne ground oattle.6'l :lo.~~t.ro."l~v the value to any 
bell1gerent of oe1ng ab ·e to cap1talize on a1r0mffir 1n these ways depends upon the o erall 
structl-re of that combatant·s m1l1t2 ry ro:ce:. and~ even 1n re.:ent decades, some m, lnary 
organ1zations have managed t - ach1e~e s·gn;f1cant succe~ses w1tnout any great rel1ance 
upon tact 1cal a~rpJwe( 70 Arne< .-.an m~ itd(~' tur_.es 9 twwever. a~"e fur.damentaily bt.Plt 
around mechar1zed moo1' ty and f1repGwer ( 1r tne sense of suost1tut1ng technologl d ·lY 
advanced weapons ~ystems l1ke modern warD,ane5 and arm~r as mucn a~ po~s1Dle for human 
bod1es) . :n fact, tne 'a5 t t1me an Arner1ca~ T e d ct ny attempted a maJor campa1gn Wlthout 

69 To date, tne mot unamo.g~o~~ ~1 1 u~trat•C( of the e~c,m us ~otent:al of ta:t·cal 
a1rpowe• tO 1nfluence~ lf nOt deterrrlne~ tnc JUt~u~e vn tht grOLnd haS ~ndouoted ly 
Deeo the Arab-~srael jat of 1967 In thct cJnt11ct the mas~ ve ·nte;d"ction and 
close a·r supnort etfo ts OT the I~ ael1 1 gnct~~ ·n ~ne SJna~, for e~amole9 proved 
so aevasta-cn,g that, Dy the mou1.rg ot thE t1fth J.cty or tlgntF>g (fnoo.y, 9 June 
~967), na~aly as ng~e Egynt·ar un~t u~t of ~~ o:;g na 1 o.~e ot se~en a1v1s ons 
remo!nea 1ntact (: '! cno.e Howato 5 ~coe• t Hunr<e , "~~rae'· ana the /Vao t"'or l d: the 
Cr·~·s ot ·967, 11 AaeqJr.' Paoe(~ f·Jo. f!., ine ~ntt:'nat J"o.i .ln5t.tute for St·ategic 
Stud'eS, Lordon, pn 35 ~~ 37) .~.ndeed, at that '>v1'•t the ~1na1 Desert wa~ 
•l't~al'y 1 ·trerea w•th the deb'l~ 0T thO~~ct(dS Gf veh1C]e5, nwlL01ng O~er 710 
qu~Sian-sv9~1 .ed 1ank~, and Egyot an sola e ~ ~(· tens or th~u~ana~ we'e mak1ng 
tne J• way homeNard acro~s the water !E~s ae~~'t cr root tHJwara & hun~e,, p 37). 
Th s ~trlk~ng succes~ was not, or L0~r~e, acc~m~ .~h~o oy the l~rae~1 A'r Force 
s · ng 1 e- nanded The Oct~ 1.... tact ca • db t r vrr•er t enn, o ·'eo .__on!: b tea or armor and 
fighter~ HI tar.oerr'--a c.orPO ra.t.on wl1iU1 u i~tJiated u, B( na n dunng tne ' 93Qs 
(as a new tneo J of moo1·~ warra,e). dnd wh.cn f~·st 0ro~~a ;tse"f 1n ~ne Naz 1 
onot-Esr of Poland CB ti L ~dde Hart, 11 st.J· ·1 or tne Se~oro. ~lord 1Ja• ~ new YorK, 

C1 P PLitnarr, !971, o 27 J ~Je er~ne es~, ·two.::. unr.~.btlonao'y the total a;r 
SuDer J:t~~~ a~hle.red by tne p·eemocve is(ae·. a · ;:)t' :~es dt..f1'19 the ooer- l rtg 
l'r~'~rJte.:: or 'tl!e w').r wr ~1, ~nu: eft a fO::~Jo· 7:) cr at Eg."r. t ·an lC tory 1n the 
S·nal ard. ·n the f,fi~ bra y~~s. c0enea t~e dOC' to wnat 0~ ~Kiy became one of 
the mcst c·t,~" ng ~ 1 .ta•y aefeat5 n ffiOde·n n 5tC'J tTne I~·del1 A.r Fo,ce 
st.osenuer.t'y b mated that "o ':ht;; t,,~t !70 m.r .... te5 of the warns t:ghters 11 

dest rcyed o er 300 c~t of 340 ser.,~eao.e Egyot1an ~ombat a1r:rdrt '1 tRando ph 
S & ~~1nsron S Cl1ur;:h''.ii~ Tne s.~ Dc'l \1Jd1, 3n;,Ton, rlouqnton ~1rtL111 , ~967, ~L 85) 
Th"s, eftect-,c ~~ oroK.e the oack or tl1€ E9.:.r;uan A1r Fo ... e os a ·f!gnt 1ng un1t and 
'ert the .s ae l'lc'p,Mb t·ee w ~tr .K(;: o.t wi. i Ln-o~.>ghout tne S1na1) o 

70 A r, a~~ lC EAamp 1e ot ~uch a ~~:~e~~ ~the\ ·~tO~) JT tne ~:et-~11nh over the Frencn 
Un on forces at D em B tr PtH .. c BJ 1953 the g ... er . Jla 1nfantry of the V1et-fhnh was 
exq~1s1te.y adapted ro the J~ngle tef a 1n ctnd cc1~t~Lal context 1n wn 1cn l t fo~ght o 
As a re~u-t, the V1et-M1nn were aole to 0~E•ai1 ovep tne Ften h in the battle or 
D1em 8'ei1 Pnu wnno~.~t ct t~ower of any ::.o •t ~r. ro...:t~ they managed t do s,c 1n ~he 
very face of round-the-cl ck svpo.y o.na c~o~e-a1r sup!Jurt. m1ss1on:, by (dunng the 
height of these ge) ove ;r 200 ffencn airuart ~Bernard Be Fall, Str-eet \·hthOut Joy~ 
New York~ Schocken Books, 1 972, n 263) · 
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overwnelm1ng control ot the a1r was dur1ng the tact1cally 1 ll-fa~ed race for Tun1s 1n 
1942 . 71 *Thus, g1ven the structure and h1story of US. m•lltary forces s1nce World 
War Two, 1t seems h;ghly doubtful that they could e~Dect to funct1on successfully 
Wlthout a fan measu~"e of aH sunen rny, for uS, *control of the a r is more l1kely 
to be someth·ng we w11l na'lle to ach1e.e ea;1y 1n the battle and on the enemy !s terms, 
even 1f those terms 1nclude super10f numb,::ts ot t1ghter·s and commumcat ons-jamm1ng . 

The v1ew that we need some pos1t1ve doctrinal ~olution to comm-,Jamminq/multl
bo e env1ronments 1s equally compeil1ng at the ievel of 1na1~1dual engagements . 
Emphas1s Ed,tor s). Cons1der, for example, the tolimv1ng s.wtat1on: 

You and your w1ngman chance across a seem1ngly 1solated "llG. You elect to engage . 
As W1ng1e 1s 1n the best pos't-on to do so, he makes tne ·n1t1 al a~tacK whlle you pull 
up 1nto the verr1cal. The oogey then oeg1ns a left defen~ ·~e turn nto H1ng1e's attacK . 
Ninetj degree: of turn late~ ~·ng1e '5 oP9•Ca(n·ng m:~~·le 'dnge. At th iS JUncture 
yo~ roll oack r1ght to check your be1ly~·de Tn·s reueal~ a ~a1r of ~iGs just sl 1 d1ng 
1nto gun range tram Gnoerneath con~equently you ~ont·nue roll1ng away from the d 1 rec
tion ot the f1ght and make a sl1c~ng ore&K aown 1nto thelr attacK ~lGs Two and Three, 
however~ do not w .aly over~noot; nsteaa tney yo-yo detcly out of the plane of your 
break Hh,le th1s maneuver keep3 them from f1r1n~ at yJu, tney neverthe less rema1n 
well aft of your w1ngl·ne and ~tart ~·anKlng rhelr no~e~ bacK toward~ your t~ll. You, 
the,etore, cont·n~e head1ng downh vl ~ 0nioaa·1~ 1n aftero~rner to ga1n some separation . 
At the ~arne t1me you ro~l on arourio towards H nr1e and t·y to g1ve n1m a q~1ck call over 
the rao'o. You• transmbs'cn, hOwe,e;.•, only su1.Ea to tr goer a oedlam of no1se-Jamm1ng 
wh1ch obl1terat~5 your ~o·ce Ho,se, yet, yo0 ~te tnat ctlthough ~·ngle 1s still 
turn1ng 1eft, he ·s no ionger pursu1ng tne t;r_t .,:G ln~teaa n1s nose 1s now coming 
up hard ,n response to the three~,;.,~ V.Jh'Ch hd~t ~L<adeniy ar,oearedat h1s s1x o clock. 
The lead MIG Jf th's new tr,o reacts by ooEnlng t;re ~1tn hl£ gun wh1le the tra1l1ng 
two beg n oarre1-roll1ng 'lQht -

' _.,..) 

The que t•on at ti'PS po1nt 1 3, ot L0u:.:e ~~r~at nexu You and your t•nngman are 
headed 1n oppos,te d1rect1ons. 180< phase In aaa1t on, you can no longer talk 
to one anothe' above tne comm-Jamm,ng Tnu~ your m~t~al sup~ort has all out vanished. 
~oreover, yo~ are oath defen~l\ely engag~a againSt ~uoer or n~mbers and. worst of all, 
the bo~ey p· 1 ts ore g1v1n9 no ·nd1cat on~ ot oe.ng no~·ces at t;ghter-~ersus-t·ghtGr 
combat . Faced w1th sucn a ~~tuat1on, wnat should yo~ do? A tem~t,ng option would oe 
to d1sengage . Unfortunately, that Day be ea~1er ~a1a than done: 

Lessons lea,ned 1n Vletnam. the 1967 ~1dea~t war dnd 1n cur rent ~1mulated 
tra.n,ns 1nd·cate tn~re ate only t~o way~ aut once en~aged: w·n Of get 
K1 llea. Tne,e 1~ oenera lv nc wa~ one ot tne comoatants can oreak off 
houla he run low ~n fuel~~ the ~Jke 72 

71 Hart, H star~ of the Second ~or1a ~ar, pD. 338-39" The All1ed failure to 
capture Tun15 "n December 1f 1942 was rollowed by the b tter Amer•can :efeat at 
kas eri re Pass 1 n Feoruar y of 19LI.3, 1 n th1 s _econa setoacK tne p1 ecemea I employ
ment of Allied tact1cal a,rcraft was seen as a ma.~or factor 1n the German victory . 
T~1s perception then led to the reorgan1zat on of all Allied cact1cal a1rcraft 
n North Afr ca on a coequal nas1s \'lith tne grot>nd fofces (see "Godaammlt, Georgle !11

, 

~en. Laurence S , K~te•, A~' Force ~aqaz1ne, Feoruary 1973, p. 55) 

72 ~11chael L " Yaffee, 11 Jl01 Keyed to Desl0n-to~Cost Approach, 11 Av1at'~on Heek and 
Soace Technolog~. 18 November 1974, ~ 41 
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lo other WO(dS, ~once the 1nd1vldual p1lot 1s engagea aga1ns~ mult!ple-oogeys 
(w1th or without comm-Jamm1og)9 a1r comoat experience over the pa~t decade suggests 
that s~at,st·ca 1 •y speaking, he w1l I ha~e to w1n unae• such cond;tJons JuSt to surv1ve . 
The opt1on of avo ' d1ng comoat ·~no longer read, ly a~a1lao,e 73 Hence 1t ~~thoroughly 
doubtful 9 both from tne stanapo·nt of 1nd1V1dual engagemen~s a~ we 1 dS Tram that of 
the present compos't'on of US m1l1tary force~s tnat refus,ng to f 1ght untl I the 
tact1cal 1tuctt 1on 1mpro~e~ could ooss1bly prov102 a ~atl5tdttory doc tr nal ~ol~tlon 
to tne challenge posed by mult'ple -oogeys ond cummun.cat·ons-jamm ng '1une to the 
contrary, n appears mpe(at1ve that the Amencan f 'gnte' commun · ty de-.'se "tact,cs tor 
Wlnnirg even under tnese extreme ClfCumstances 

Hhat soft of tact·cs tnen rec mmend themSEJ,es? 0ne answer would oe tnat proposed 
by Capta.Hl Sm · th n 11 0ne liS One or nore'~. 1 f you and yo(Jr w'n!]man t 1nd Y9~rsel es 
outrumbered, ·mmea ate y aoandon teamwo K and oeg1r t gnt1rg s1ngle-sh·p. Tnjs 
suggest1on aoe~ nave a certaln pia~~ o· ~lty ~no~lo tne oo~onent~ oe w·ll ng to pay the 
price, they probably ~an ··mpc_e cOnd1t on~ on the a ·r oattle wn·cn w' l' teoa to breaK 
down your team~orK Tnus, yoo ~annot a way~ count an ha~ ng mutual sup~0·t w1tn otner 
fnendly a1(uaft But aoes th ~ To--t enta· 1 , as Capta111 Smith ::oeems to feel, tnat 
anyt1me you encotJnter stJper·or enemy numbe;:; tne oe~t approach wll oe one-v~-one-or~ 
more? 1 d not th,nk so Ag-eed, g1ven the liulnt~laDll·ty of team ~y:::tem.s in mult l
plane 0( comm-JafTHr ng S'tuat or.:::, 1t b 1mperat111e 1-11 r:au1 !nlot tv be pr-t<;Jo rea to 
surv,ve as o ~1og1e. Neve 'thel es~, *th~ nne·~nt defen_-ue £oper1ur1ty of tne team 
argues lO favor of ~era·n ng mutual support whenever ana wne•eve~ pos~1Dle.75 SJngle
Sh lp tact•cs, tnererore. ~no~ c b~ cons1dered a idS t r~3ort, not th~ prererred approach 

73 Th1s conc·~s on 15, a~ i ~oy, a ~tat1~1 Cal re~u t ooly and does r~t mean that 
dJsengagement ·s ·mpo~s·oJe (even aga·nst opponent~ determ ned to continue the 
f'ghtJ Howe11er, 't does accu~ately re:f1ect the o fthulty or getc()g Gut or a 
f'ght cnce engagecJ.-espeC'a! 1y aga'n:st .SK" ~ :ea aave•sar 1 e~ 0 ( :super ·o< numbers 
*lndeea, many 11ete,an lsraell pllots (amung otne r~) con~ de' d1sengagement to 
be hatde_t (and 1east practiced) phase oT flghter combat 

74 SubJeCt, once aga ~ n. to tne provl~o that "T 9 wnj ·~ t1ght1ng a~ a ~ ng1e aga 1n~ t 
one o.- more bogeys, you happen to ~ee anotner tr ~~no} •n t•Ouble--and f y ~u 
a1so nappen tv oe ;n a ~JO~rt on to l'1elp out- - tnen you wouta lSm·w , "une v::: 
One or t1ore, .. p 25) 

75 The quest1on has recenti} oeen raJsed a ~ to whetner you ~nould pct~~ up a pos;t on 
of ad~antage .ju~t to ma:nta·n mutua~ suoport (~ee "Anything Ehe ~ Ruob •sn9" 
USAf f·gnte.- t·JedQOnS KE:I·!eY',, Svmmc( 1975, p 'i) from a dOCtr 10di perspect've 
1 wculO answer, '''f€5, ·n m:bt cases yOu !JrObdD y ~nou d-' ' llfiiOteC, f:~.::n aga'OSi 
mult1plc~-bogeys 1n a comm-Jamm'nog :;,ltuat~on, you may well oe able to sc.ore some 
kllls you would otne~w·se na\e m1~sed by To~saK'ng mutua suppott. But i t seems 
relat •v ely clear that each t1me you do so. tne chance~ ot you' oe1ng :::hot down 
1n the pro~e: •ncrease cons'deraol} A~ lACM,PACAF~,USAF£~ 3- bserve::: (~n tne 
context of f1gnnng as a s1nglt w1th an d 'lf etdtt llKe the F-4). 11 Th overndHlg 
cons1aerat1on when engaged 1n s~ngle a·rL•art operations 1s that the advantage of 
m~tual support 1s lost. Tne a1rcrew most be constantly aware that any maneuver 
performed aga1nst an lndlvJdua1 enemy may prove a1sasuous 1f add ' nona1 tnreats 
have entered the arena undetected c11 (TACM/P.CAP1/t.bAFE~13-1, Volume 11,1 Apr 1l 
1976, pp 2-31) 

These thougnts appear espec1ally germane wnen you oeg1n reflect ng upon 
Egypt1an SAM (sur ace-to-a1r m1ss11e) tactJcs dur1og the October 73 war On at 
least some occa:, lons tne Egypt1ans a 1lo~ed the1r SN1 battefles to engage lsrael1 
f1ghters e~er tnough the Israel' a ' craft were 1nterm1xed w1th Egypt1an MJGS 
(Hotz. "Offense, Defense res tea 1n 1973 \~ar,'' p!J 17-!8) Th rs 1nno"at1on marKed 
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These conclu~1oos can be used to ger~rate a fa1rly spec1tic doctrlnal response to 
those t~ct1cal SltUdtlons 10 wh 1 Ch team mutuat s~pport tends to break down . The ba_ lc 
idea would oe S'mply to reta1n teamwork as much as ~oss1Dle ratner than Jett1son1ng 1t " 

A tact1ca1 system pred•cated on th's pr1nc.ple rn19ht work es~entlal ly as follows Patrol 
would be conducted 10 elements ot two us1ng current comoat spread format1ons. Upon 
engag ing the rwo-~n·p element76 would employ stanaara Loo~e Deuce tactlcs,77 f1ght 1ng a 
a team as long a_ local cond1t1ons permltted - Po~Jtlons of advantage, e~en shots, would 
be pas ed up to ma·ntaln mutual support Hnen forced to seoarate, nowever, ne· ther team 
member would hes,tate to adopt one-\s-one-or-more tact,cs and cont·nue flght 1 ng s1ngle-sh1p. 

76 

77 

a shdrp departure from Ame,tcan elp~'Jence 1n Southeast As·a where, 10 general. 
SA!1s o.na r1lb5- wt?~e not employea n tile :.arne p1ete or ::K.y ~ mu naneOu,:, •Y for fear 
that the SAr1 sttes nnght ~hJOt aown some ot the>r Ov~1n T ghtf• By O~.tober 1973, 
huwe~er, tnc Egypt an M.~~- wf·e equ ppea w,tn an lfF (<~ · aentn ~~Lat on f"lend or foe 11

) 

:ystem wn ch :two~ hoped NOulo enao1e the Skr, operatGr~ too ~t·ngu.sh the · · 
t ghter'- f·om the enemy 5 UrHurtunate!y th .:. solut lun d1a not prc~.e JOO% effective. 
A: the Egypt· ao~ them::.e 1 \e~ 1 atE:• odm t t.ea, tnt-_y ~not down :::om~ ot the 1 r own f· ghters 
aesr te the ,Ff capao· 1 ty (Hutz~ '"Ottense. Dercn_e Te::,tcd n 1973 Ha< , 11 p 17) . 
Neverthe'e::,s, Egypt1an a ' force ana a , aeten~e commctnaers nctve n51 ted that the 
tactiC of us ng oath 1ntercepto·~ ana ~urtace-tG-a r m ~~ e~ 1n tne ~arne a.·space 
wa· proven vperar.onal iy sour.o and m1 J · tar · iy etrel.ct lve Hi 73 s ;n(.,e tne " . , -l osses 
t(om r~endly m ss le:. we•e ~D relat ve•.Y ~mall '' (Hot.z:, "Oirense, Defense Te ted 
n 1973 ~Jar," p t8) Natura ly you tend to ::u:>f>Ett tndt somE: or tne Egy9t1an ~1IG 
an~ers whG saw the1r bt..ad·e:. K.lled Dy 11 T' ' enoly" :::>Nb may d1~agree wnh tn · s 
assessment StJl l . tne pont tor u:. ~ tnat tne ne~t time Amer·can t-ghter~ are 
commltted to cattle 1t ,s not only d fo•egon~ conclu~Jcn thdt they w I I have to fctce 
a var ety of advanced SNl ~y::.tem:., out tht•E b o1.:.0 ad ~t · nct f.JO~~'Dl ny tho 
they w; 1 end up ho11·ng to f1ght SNb and r'!J,,s at tnt some time Su"'v 1, val 1n ~ uch 
an env·(onment ~ ~ go ' ng to oe a tougn nr o0o~ t 00, out J wvuld a<gue that the team 
w1l ! tend to survl\e better tnan the s1ng e pl lot T1ght1ng alone 
For purpo3e~ of expOSltJon I ha~e ~pec·f1ed a rormat on ~1ze f · rst Tn •_ or ae r·og. 
howe~e~, does not a~curatcly rerlect the iug ~a . ond concepLuol pr 10' t1e~ of the 
Sltuat ' on The thO H .. e ot the two-shlp element wa~ 10 Tact. d{ ,t;n Oy tre P'lOt 
select'on of an engagement conLern des.gne:d to dco· w tn mu1t -oogey,comm-JammHlg 
env ronment~ i ment·on tn·_ poiot be .... au:,E, t-ao t ul•olly, tr1E ~ele .... uon ot a 
rormat;on often dppeM:S tu hove pfe<.eded tne :>eied 1.m .JT a ::.ystt:m l og ~ c (that 1s, 
of appropr1ate pdtrol, attoCK and dl~engagement ~..ur~..e~t~~ Bl2::.se 1 tur n:>tance, 
JUStlfled the four-sh1p team P' ·or to and nuepenaently or the sy~tem log1t 
underly:ng flu d-Four (see Ble~_e, "f'lo bub~ Nu 1_110 y,'' p 4) ~woul d ~uggest, 
however, that th•~ otde~ 1ng put~ the catt oeto·e the hCt~e; 10 the de gn of 
tactltal systems for dl• - to-ct r , the ~elect on of a ~y~tem log JL ~nould come 
f •St 
I spec 1 fy LOOse Deuce ne•e ~ather than, say, Dotible Attack be au;:,e 1n it_ full
bl own form Loose Deuce 1s a somewhat more flex •o1e ana complet e system. As 
ment1oned ·1n footnote 43, Loose Deuce is not t1ed as r·g1dly as class!c Double 
Attack to a strict series of sequenced pa~~es ln add1t1on, Loose Deuce, at least 
as 1t 1s currently flown wlth1n the Navy ilghtef community, e:xn 1bns a well
developed "double defense . " (H1stor 1cal ly, perhaps the greate~t lngl e drawback 
to Double Attack was 1ts overconcentrat1on upon offense , RJcc~onl, 1n partJcular, 
was qu1te open 1n express•ng thl~ tendency For example. 1957 he wrote that 
Double Attack'' 1s the l1tera1 marpfestatlon of tne concept-- Attack, attack, 
then attack, attack, attack 11 (RltCIOnl, nA Proposed New t1ethoa ot Employlng the 
F-lOOC 1n Combat," p- 12) , ln l 1ght of such attJtudes, 1 t ·5 easy to see why the 
proponents of Double AttaCK type sy~tems tended to vveriook tne need for a sound 
11 double defense . ") 
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But ' f e'tnE( man wa~ later to f ' nd another fr1Eodly (or pa 1r or tr Jendl es) Wl th whom he 
coula team up3 ne NOu ld do ~o . The newly formed team wou ld then revert to Loose Deuce 
(or a three~sn 1 p 11a r •ant ot Loose Deuce) and aga ' n stnve to preserve element ntegnty o 
Lastly, all fr -endly t·gnters ~ouio attempt to a1sengage with at least one other sh1p 
whetner apprec'able team f 1ght1ng hod been poss1ole dur1ng tne engagement or not , 

1 _ha ll ca1 . the aer•a l attacK Sy-tem JuSt descr •oed two-vs-one-or -more . · It 1s 
fundamentally a team approach Jts engagement oncept, nowe,er, 'Otorporates a Single
sh i p mode tor tno_e ext reme Circumstance~ •n wh •c h team mutud i ~ uppo r t tends to break 
down . The maJor ooc t r'na! a · tterence oetween thJ~ ~)Stem aoa Cctpta 'n Sm . th ~ one -~~ s
one-or-more stems f•om d1ve rgent att • tudes 'egard ng tne 11ctlue ot teamwork : whereas 
1n two-. s-one -or-mo r~ mutual support ~ ~ sou g~ t tnrGu~hGut the t1ght 9 10 one-vs-one-
0'-more nt 15 abandoned from tne out5et 

ls two-~5-one-0'-mo re t ru ·y a mo•e ~atl~iacto'y d6~tr nal te~rvn~e to the _orts 
of tacvca ' cona~t•on '- wn·,n -.omonun cat'un.::-.)amm'ng,mu t ~Jle- oogey en" ·ronment cou d 
potent · ally create thane tner the team or s•ngie-3n 91 J th ·nk tnot ·r 15 lf team 
tact ·cs can De used, tney gentrally ottet a oette• way or t !Q ht lng tnan SJngle-Shlp 
(Estab l·sh 1 ng th s propo~ t·on, onte oga• n, wa~ tne ma•n ~0 nt of ~ect1ons 2 through 6- ) 
But, at the same t •me. c·,~ um .ta nce ~ pla1nly eA-st n wh ll h team systems tend to fall 
apart (This p· po~·t on, ot cou • Se, ha~ oeen the ~entral theme ot the present 
sect on ) Tne p•oo'em wn-cn ha s em~rgea tnen. with re~0~~t to the a •r tomcat arena of 
tomor (ON, 'S tnat or de~ '~ ng an aer;oi attaCK ~y~ tem wn1ch can taKe 1nto account 
both ot tn~se con~lu~lons 1 woulo submit tn~t twu-v~-one-or-more does th l~ better 
than e•the ' Captd-o Sm th s e::~ent al ty ::,Jogl e-;,tl 'P p•0po::.ai, Ot the "double attacK" 
type tearn ~ystems t u' ent ly n v3e tn ro ughout the Arne• it-dr1 T'gll te,.. c mmuolty " For 
by a"Old 1 ng complete d i 1 E9 an ~e to tne team, or to :; ngle-sn~p, two-vs-one-ot-more aVOidS 
the theoret·c~ 1 1 ·m tat.on~ Gt both 

Av oo~,o~~ o_ th·~ ~Jiut oo moy oe once ·t ha~ oeen ~ tatea. It ne~ertheles doe5 not 
seem to na ~e J:cu• t ea to e tner 31 0e 1n the doctr · na aeoate wh1th nas fo - lowed the 
puol 'Cd tJo n cf Lapta'n Sm·tn _"One vs One or '1Gq:" On one s·ae of rne controversy, 
(Navy) Lt - )tu.Ht r1cfMiond, dft1Cvldtlr19 muLn the ~ame OO)eCtl011~ tO Captd'O Sm th '~ 
Slngle-Shlp prcpo~ol ttat : nave po~ed, na ~ argued . 

Ail:r.ough v ~ o· i ty, EU1 ana Rr-l.4l'J gea•, r1c. ana a •tv aft perlo"man~..e 
ha\e ol - oeen great•y ·mp'J •eo over tne yeat~. none Ldn o~o~ de the aegree 
of mut~al S~9Pu't ga1ned by the pre~ence oi an aggfE;,s:~e ana respon~JDle 
w~ngman ~·.Jn le AlJACS andtO' r,u may warn you ot a 'i.. hfeat at s J x o clock, 
OElt ht:• <..-Cifl hOjt n•m Ot T Oi your td l: Tne :lr'"uDlem ot ''executiOn relat ve 
to yc..ur lc-aoe•'' •est• Lt·ng maneu11erao11'(y and rleA lb '; ltJ b non-ex J.:>tent 
' n p•upe"·y f a~o~ r\ ''lo..;~e oeuLe,'' ana ve("bdl cuor d;no t 'on bet~-1een a sect1on, 
when u ~ed tor·ettly, ennance~ botn SurvhaDJl ty and ietha,Hy , 

We na.e a 1, at ne t 1me or anothe~. ~uught as a Single aga1nst more 
than one bogey (e 9-, a~ the one 1n a 2 ~ 1). and l mu ~ t adm1t that 1t 1~ 
ea~i e( , Not ea5ter to NJN, but ea~1er to fly It takes pract ice and 
di;,c, pl·ne to t 1ght as a section; keep1ng track of your w1ngman, com i ng up 
w1 th a plan. and ta1Klng that plan to a k1ll aga 1nst youv enem1e5 But the 
best one-on-one dr iv er tly1ng the be~t f ighter money Ldn buy w1ll cons1stentJy 
1 ~e when p tted aga 1nst a well tuned sect1on of even •nfer 1or a •rcraft . That 
has been my ex~er 1ence 78 

78 Lt Stuart E r1cFarland, "Opin100 on Op1n10n," USAf- F1gnter '·Jeapon~ Re11 1ew, 
~ummer 1975, p 37 EU1 stand::: fur electrOnlC counterr.ledSures;'~lmfU-fl-ro~ 
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There are three po1nts 1n Lt ~cFar.ana ~ cr1t1que that 1 would l1ke 
to comment on The t1r·st 1.::. h ~mention t ''verbal coordinatiOn oeb1een a 
sect1011" in a comm-Jamm·ng en~;ronmern, _uch "coord1nat on" w1Jl not De 
a"a lable The tact;c. or ''splnt og, :lOlatJng, and k.1ll1ng" feq:.nres time and 

10cal numer·cal a1r ~upe,.or,ty 1n the EL.ro9ean theater, we wlll not 
have that t me or ::,uper ·or' ty, a~ pro,)eCLeu oy our planner~ 

The last po1nt 1.::. tnat a;th ugh "•oo:.e deuce"~~ an excelient 
opt1on tQr certain a1fplane 1 Jm•tea ::,cenar o_, 1 tn1nk each t1me a new 
_cena( 0 pre entS t~e1t, a total rea_Se.::.~ment Ot taCtiC~ IS requ·rea, not 
nece_sarlly the reaoapta on or e~: t'ng tact c.::. 79 

: Now the puzzle •n tne~e two pa-=age~ i) r gu• ;ng out exactly where the ~our e of the 
d' _ag'eement oetween Captd1tl ::>11th and Lt kf-ar 1ano olE:~. After all, Lt ~1c..Fa(lctnd 
15 surely Ln ~ol·d ground •n rna nta n·ng tnat 3 general y -9e~K1ng, tne team IS the 
DettE way to go (a=~um ng that a gFnu ne ChOlLE oetwcen Jt and ~·ng1e-~n p ex1 ts) 
S m Ia• 'Y• oe~p te the cve•al • ~upe• or t.; 01 tt1e: team, la~na n Sm•th appea · ~ equally 
J~.::.t r ed n n s n~ .::.ten e that tne ne•t t .me w~ ha~e to eng~ge 1n t gnter-~er~us-
r ght€' C'JmDctt tO c1tta 10 a r ::.uper·o,;ry, tr,~;:re are almu.::.t certalflly gong tO be 
occa: ~n~ #nen ::. ngte-sn•p w· '' De tne an1y opt on a~al 1 ao•e to our a1rcrew5 Th~s. 
a tho~gh 1t McFa• land and t,apto n Sm1th oov Ju~ y want to empha~1ze 01frerent aspects 
of tre p ob em. lt ~ hare to =e~ tne .v' t of ~ub~tant~~e cont1 Jtt cetween tne po1nts 
they d ~t·b.::. wh h "'u o ~utf· .e tu ento , tt·,e tuta1•y orJ00::.ed apflrvac.hes to multJ-
cogey corn!fl-.jomrnlng en " nmenb the.Y ult mate•y recommend 1·Jhere then do they part 
LOmpany! 

Tne an:~e' s tJ be round, ~ n Ld ly enou~h, not 1n anyth1n9 Capta•n ~m1th and 
Lt 11cFa• ·orad .og ee upun, but •n o tal.lt ct::.::.umptlun the~/ DOth appedr tO accept-
nctmely. thdT n t-an and t:very engagement tt1t' r l!} htf::!• p1lot 1UST make an e.ther-or 
cno ce oetwe:era ~ rne tea!T• =J-tE:rn arod ~·ngle-~hH; lJhat they Doth df.lflct•E-ntly fa ,l to 
see. tne• ctcre, ::. tnot ever w'th'n tne m~ted stove ot as ngle engagement, you 
need flOt r gnt ell lu~ E;ly:. ngle- ::.h p. o• E;<Ciu::.,\et.; as a tectrn rnere 1s a thlrd 
alte•not ~E. F gn1) fi9•E:-Sh'9 wnen neces_arj, out re~eftto team taCtiCS whenever 
ana whe•e'e' tnt ~ppu• tun;ty ~·esent_ t_~lt It :~, onLe aga1n, ~e.z ng u90n thlS 
th •• O o e•rctT ~E Thdt lO~:.t ture~ the near[ ot my twO-~s-one-vr-mO e pr090~al 

r e Od_ c o·g~ment to• two-~~-one-or-more then rest~ upon the 1nhe•ent de~1rao 1 1ty 
or mutudl supp0n Tn·s ' nt: of a•gument, h·JwE\.Ef, sull leave::. one que:>t•on unan-
swered. I~ thew ngman the De=t ~cu•ce o mutua• ~~nnort? Carta.n Sm1tn s propo~·t10n 
s tnot n rne tutu•e 0 external meon~. :lUC. d~ N•JJ.\CS Of GCl,'' c.ould De ~UD-t tuted 

fo• the mutua• _upport wh' n na_ t•aa·t ~nally Deen -~ppl·ed Dy other aJrtraft 80 B~t, 
a_ suggested n Sect on 6 3 t~e preeminent pr001em w th th's ~~ew 1s el aDl olty If 
you were, fc( example} roar ng aoout the olr LOmDat arena n your h ghly v Slble F-15 
deper1d1ng ~tr 1 -tly on the AWACS to cover youf s x o lock, you wOuid sure y be bett·ng 

' raoar hom ng and warn1ng, and ·Gel tor 1 ground controlled Intercept ~ GCl 
was or1g1naliy Introduced 1nto aer1al warfare during the Battle of Br1ta1n 
was later u~ed e tens vely ctga1nst Amentan p'lots both 1n •ur, Alley and 1/Jet 
(Johnson, Ft1 l C1rcl~ 3 p 261) Fighter RHA!l gear wds develoned dur ng the 
V,et Nam era to pro de U S a rcrews with real-t1me warn1ng~ aga1n t the 
Sov'et-ou lt SA 2 ~y~tem 

79 Capta r· Dave Sm th~ "Oounon on 091n1on," USAF Flghter !·!eapons Rev1ew, S~mmer 
1975, p 37 

80 Sm1tn, "One v One Or ~1ore, 11 p 25 
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1 -f a lot of marbles on the vo1ce 'n your heaaset So many of the marbles, 10 fact, that 
a large dose of out and out skept lc,sm seems 1n order " For Instance, what m1ght 
happen to you lf tne enemy posses.=,ed a way to .1am or dEceli!e the At·JACS 1 radar systems? 
(The Ru ss1ans 1 after all, are very b1g on electron1c warfare . ) 0r what if a 
trans1stor 1n your rad10 suddenly went ana y00 could not longer rece1ve the AWACS' 
warn1ngs? Or what 1f the AWACS was torcea tar enough oack from the battle area that 
it lost the resolution necessary to pllk you o~t of the t1ght? (G 1v en, say a 50-aJr
plane melee r1ddled with SAMs, cnaft, and as~orted ]amm1ng, thiS c1rcumstance does 
not seem beyond the realm of pass 1 o·' 1 ty) 1 n each ca5e, the answer 1 s that you may 
very well t1nd yourself taKing hlt~ Detore you ~ven real1ze that something has gone 
wrong , (Recent F-15 expe (1 ence sugge~ ts that n dense, mu1t1-p1ane engagements lt 
only takes about 15 seconds of look1ng •n the wrong dJrectlon to get yourself shot down . ) 

From the standpo'nt of rel1aDJe mutua l s~pport 5 then, the w1ngman still nasa lot , 
to offer H1 s eyes can usually 02 depended up n e~en ·n those s1t~at1ons 1n wh1ch 
~adar wa~n1ng and contro l _ystems [a•roo•ne or 0the•w1~e) fa 1 1 Also. your w1ngman ' s 
stake n yo~r pe·~onal part of any o'' Dcttt!e w 1 l neces~ctr ·ly be more 1nt1mate tnan 
a contrOller's Finally, a~ Lt Mcfa• !dOd no~ ~u ~~(("OCtly po•n ted out, a good 
w1ngman can do a b•t more than JuSt sueam "BREAK " whefJ you are about to be na1led; 
ne can sDoot at the bogey a~ well 

Of course, the ~1aD1lny of thEw ngmon dub nat mean that systems llke the Al'JACS 
should be d1sda1ned The smart flghte r p1 'O t 1= ~o ng to take full advantage of 
anything and everythlng he has ava1lable ton m But, at the same t 1me, I would argue 
tnat abandon1ng teamwork altogethe t JUSt oetd~:c tne A~ACS happens to be up on a 
g1ven day 15 s jmply begg•ng tor trouole To ~uD~[Itute a system l1Ke AWACS for the 
we ll-t·a·ned ana aggress 1 ~e w1ngman ~ tc m~ ! t p1y con~1derably the comp ~ e~ 1 ty and 
sheer number of tn1ngs on wh·cn JOLr ~u v ' V61 hdngs 

***Yet there ~~one relatJve'y \ldDlE alt~·not ~e to the wlngman-- the backseater . 
~·Inh a two-olace tighter you c.an, 1 0 e~~cnce, to.Ke tne w·ngman ·5 eye=> out of h1s a1rp1ane 
and put them 1ns· de you' own 1n term~ 01 ' 1 wu·~t "ase ;,Cenar 1 os, th1s aprroach to 
mutual suppon wot.Jla appea' fM p1efe·ao1e to e"tner f.>.!'lA.CS or GCl t-lh1le the wwgman gs 
ordnance ~aula De los t, ana wn · te tne Datkseo.te• te~en 1n modern fighters l1ke the F-14) 
cannot see 1nto lhe bl'nd a"ea oe low youf cn •plaoe as a w1ngman normally can, ''mutua1 
support 1

' w' th yOut oack.seater can DE c..,urned u0on no 'latter hO~o~! badly outnumbered, 
or now successfully comm-Jammed you nappen to be "1o(eover, a ororer ly used backseater 
can also ab~oro eno~gh of tne t,ontseoter s aefen~ J ~e workload so as to free h1m to 
concent rate almost exclus ive ly oo the K 11. Thu~, the oac.k~eater clearly offers 
1mpress1ue defens•ve capab l t·e~ . •(tndeea, lOOklr19 at the Kinds of convent ional 
scenar1os our plannefs ant 'Cl ~ote, ror examp.e, •n ~AT Q Europe, the opt 1 mum approach 
would undoubtedly De to employ two-•s -one-or -mLfe trict;t~ with two-~eat f1ghter . ) 

At present, howe~er, the two-seat tighter appea,s to be on the way out 1nsotar as 
the A1r Force 1 5 concerned As the F-15 and F-16 come 1nto the 1nventory, T.A.C. wi ll 
be 1nueas1ng1y committed to one- p1ace a Jr craft ror the a1r super Oflty m1SSJon . Very 
l 1kely, th•s trena can be JUSt 1fi ea 1n the case of the F-16 G1~e n the small s1ze of 
the F-16. the added welght ot a second occupant together w·tn n1s ejection seat and 
other assorted equ 1pment wou ld probably enta1l an unacceptaDle degradat i on 1n the 
ai rplane s bas1c performance . B1 But, 1n the case ot the F-15s the dec1s1on to go 

81 •I th 1nk tne p~oper way to formulate the t ' ade-off~ here 1s as follows: Given 
a cho1ce between a two-place mach 1ne wh 'th could be beaten by lts 11kely 
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single-seat 1s mucn narder to detend H a matter of tact, 1 ~o~ d suggest tnat 1t flatly 
fl·es ·n the face of exten5 \e F-4 comoat exper1ence from Southeast As1a wher e , t1me and 
aga~o 3 the extra eyes 1n the backseat proved thelr defen ·ve wortn .82 Ne erthe les 3 a 
valuable as the oackseater apDears tc OE 3 I woulo.st,ll argue that the w~ngman 1s t he 
more des•rable alte~nat·ve n the gro~nas tnat two t2) :hooter~ are a most alway go·ng 
to be Detter than one At be t3 the oa Kseater only provlde_ DEFE~SIVE mutual support 
whereas thew ngman can maKe 9 eat contf"butJo~s on offen~e a_ well . 

82 

opponent- ana a Slngte-seate~ wh•tn COu'a :tay e\en l , ~Jn) 3 you woula nav e to 
go Wlth the s ogle-seater 8ut. ~· ~n a cho1ce between a u~er1or S'ngle
~ eater and a two-p1ace macn1ne wn·cn could at lea~t ~ tay n~utral w1th any 
aaversary9 you wo~ l d unooubt~a y De oette• oft w1tn the e~t'a eye lAlso, 1f 
the •arona te hr tne bacceattr e_ pr marll_y ·n tne td ward ~lst-a i ·ooKout 
he can prov·de9 hen why not put tne sc~vno _eat ~ Tc Clng bo yKwa·d~?) 

One lnd,cat·on of the DacK~eater ~ wcrtn s the cla1m tn~t, ever Nortn Vlet Nam9 
a SLJOstanua.; PJ" 'On (aro,Jno 40%) of the 1n1t1o tallyho (eyeba"il !J1Ckups) 
aga·n_t niG_ oy Navy F-4 crew:: wa_ •om the oocK.:.eat '1o~t=over9 tra1n ng 
:: r e the Vet Mam Har ha~ consJ:tent~J conr·~mcc tne ·mr1 cat1ons ot Southeast 
As,a expt ·ence w ·~ two-seate ~ _ucn as tne F-4. t JG t ~Ia ncte 1n tn ·s regara 

s a 25-:n·p eve'yDudy-aga ost-E: ve•.~oua.;· t .!:Jh t whlCt't ''T'JPr;ul'l' an out or f1 raJTiar 
lla'-c A • Stat on n la_y or 975 The oo:1ect vt tt1c e)lerc, e was to s mulate the 
ta~! ca 1 ~n ''Onme t ~n·cn tne :_'dE· 1 r gnte o· ts tacea 1n tne 1973 ~·aeast 
Aa, H·gn y expe• encea a1rcre~:: dnd c var et; ~t a••craft tyoes [the F-14, F 5) 
F-4j A-4 ana F-BJ ~e,e used tG t·y a.nd dett '~ reno~ o~~t to _u,~lve when you are 
w·tnout ~ pa·tne o.nd e\,eryboo_y e•~c n tne :Ky :: tr) .n~ tu ::noot you do~n . 
!·I thout :; .. - ept 1 .:r·, 1ne tvto-;} 5 E r ·gntt:'!:l. a ·d tn~ DE:_t :::,ta<t1119 wnh the 
a ·rcrctr tnat su~\·ued Dette • than ony of tne otr~ :: ano wu•k ng down, the 
top pe•rormer Nere tne T-383 tne ~-·4 and tne F-4 At the oottom ot the neap was 
the F-8 wh·cn got namme•eo o_y eve: yocay A_ a 'c:u tot ::uch exper1ences, ~taff
memoers at TGP~uN genera•ly preTe( the r-38 to t~c f-5 ror mult 1 -p1ane engagemEnt~ 
On the gvouno.:: that hE: extfct eyeS m.:-_(e tnar• \.C:fT•r,en.:: ate for the 'v 5 n [)erfo(mance. 
(inc1oenta• y, the F-14 s _nort-e m·ng re"at •\~ t~ th~ T-38 1n thlS expe 1ment was 
felt tc oe ,t_ g'edt s ze Tne F-l5j ot u. ~e 9 _nar~- tn _ ~ arne 1 Jab1l1ty--an 
enormous ·s~a profJ e anyt·me lt tn ' ows ~Ga. w n0 to m~1euver Such s · ze 1s 
a rea dfa.-.;oac.k--espec al y ·11 r: l.lt - o0~ey env cnment a~o. n~t s1gnn 1cantly 
_ma·le r opponents As one veteran Lroel · ace l..<vr:lfYientea n IQ75, 11 1 don't 
want to oe the D ggest tdrget 1n the Sky . Tne o gge~t tar~et draws all the t •re 
f· rst (Hotz, ''J~rael A1· fcrce fdces "lev't A~ao Arm::/' p •7) The F-159 
thenj has two suostant 1 a l • oo · IJt.es 1n multi a ru1ane t0ot·Jn~: 1t sa 
one-ptaCe mach ne~ and ~t 13 ~~y easy tO wEe etat;ve tO many Other tlghter 
a1 rc.- aft ) 
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Thus far, the focus of this essay has been upon three principal issues. Are 
tean1 approaches to aerial combat su perior to sin~le-ship? Can the mutual support 
of team systems be broken down? And, lastly, is my two-vs-one-or-more proposal a 
better solution to multi-bogey/comm-jamming environments than either Loose Deuce 
or one-vs-one-or-more? The reasoning and evidence which have led me to answer 
all three of these questions affirmatively constitute, of course, the doctrinal 
case forexpanding current air-to-air tactics in the direction of two-vs-one-or-more. 
Having formulated this case as persuasively as I can, I now want to take up the 
opposite side of two-vs-one-or-more: its weaknesses and limitations. 

Delineating the shortcomings of the very system which I have been laboring to 
justify may seem a bit self-defeating. Nevertheless, doing so is necessary. For 
one thing, this enterprise furnishes an important word of caution about two-vs-one
or-more: namely, that it is no more a final solution to aerial combat than, say, 
Blesse 's Fluid-Four was. At the same time, however, the various weaknesses of 
two-vs-one-or-more which substantiate this point also suggest the considerably more 
far-reaching conclusion that, in all likelihood, a final answer to the problem of 
fighter-versus-fighter combat does not exist. 

The greatest drawback to my two-vs-one-or-more rroposal as compared vJith any 
prior system for air-to-air, lies in the fact that it adds yet one more burden to 
the maniford demands §Jready imposed upon the aircrew by the realities of contem-
porary aerial combat . The system's engagement concept has, after all, 

---- - - ---- ·- -- ------- ---
83 A preliminary piece of ev1dence for this secane! conclusion can be seen in 

the evolution which mutual support between Fluid-Four elements underwent 
after the Korean \~ar. In Blesse's origina~ formulation of the system, 
"shooter-cover" was the preferred engagement strategy not only ~~ITHIN 
individual elements, but BETWEEN them as well. (Blesse, "No Guts, No Glory," 
pp . 4 & 8). In this "tight" (or classical) version of Fluid-Four, three 
flight members were normally to be used to cover the fourth. (Of course, 
Blesse did recognize the need for occasional deviations from a rigid 
"shooter-cover" approach. For examples see footnote 118.) However, while 
most Air Force pilots subsequently retained "shooter-cover" \•JITHIN the two-
ship element, it was gradually dropped BETWEEN elements. Indications of this 
Lrend appeared as early as 1957. \'Jhere Blesse had insisted that the primary 
function of the second element lay in'' ... allowing the lead element to complete 
successfully any attack begun,"and that splitting the elements prior to 
fulfilling this function was not generally to be condoned (Blesse, "No Guts, 
No Glory," p. 8), Boyd dropned all mention of the second element as a "cover" 
and instead argued, prior to the advent of Double Attack, that both elements 
could be employed as attackers. For instance, in discussing how a flight of 
four should attack another four-ship flight, Boyd suggested oerforming " ... the 
attack in staggered trail" in the hope that if the defenders managed to elude the 
lead element, they would simply set up the support element (which, by this time, 
was being referred to as the 'fluid element', Boyd, "Air Combat Maneuvering," 
p. 29). And in a subsequent reworking of Boyd's 1957 piece, this line of thought 
was carried even further. Specifically, it was suggested that in a situation 
such as four friendlies attacking four bogeys, the elements would have to 
press the attack " ... as separate elements." ("A.ir Combat Maneuvering--Part III," 
F_i_g_~_r:_ VJ_~__Q__O_Q__S News 1 et!_er, March, 1963, p. 29). 
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The overall drift of these alterations in Blesse's original formulation of 
Fluid-Four should be obvious. As time went on, "shooter-cover" between the 
elements was gradually replaced by a much more co-equal relationship: In
creasingly the tendency was to view the lead and fluid elements as equal 
partners, each of which would support the other as necessary. This basic 
attack strategy sounds, of course, quite close to that used in contemporary 
Loose Deuce, and in fact it is. By the summer of 1971, the Aerial Attack 
Section at Nellis had become quite adamant on this point, explicitly des
cribing Loose Deuce as: 

... a very well thought out tactical doctrine which resembles the 
concept of employment taught at the USAF Fighter Weapons School ,with 
the exception of the use of wingmen. (USAF Fighter Weapons Review, 
Summer 1971, p. 34.) 

This evolution in Fluid-Four suggests several points. To begin with, at 
lease the dist1nct versons of the Fluid-Four System can be distinguished: 
Blesse's original version in which a "shooter-cover" approach was used 
both within and between elements; and a later, Vietnam-era version (for 
lack of any other label), in which "shooter-cover" was retained within the 
e 1 ements whi 1 e a "doub 1 e-attack" approach was advocated BET\~EEN them. Note, 
regarding this later version of Fluid-Four, that it reduces to pure "shooter
cover" any time the elements become separated (or unable to assist one 
another). Thus, given how difficult coordination between Fluid-Four elements 
proved to be in MIG Alley (see footnote 38). and the fact that such coordina
tion was seldom practiced during the 1960s (see footnote 51), the actualization 
of this later version as a widely consolidated departure from Blesse's 
straight "shooter-cover" approach may be questioned on the grounds that, 
during the Vietnam era, few line aircrews had the skill to exploit it. 
Nevertheless, from the standpoint of my contention that a final system for 
air-to-air appears altogether unlikely, the evolution of mutual support 
between Fluid-Four elements does show trat within modern Air Force experience 
air-to-air tactics have always tended to evolve. Reasons as to why such 
evolution may be inevitable are suggested in Section 9. 

84 Although the airplanes and weaoonry used in fighter combat have undergone 
enormous technological evolution since the First World War, the fundamentals 
of the air-to-air engagement itself have changed little, if any, right down 
to the present day. The fundamental goal continues to be what it always 
has been: to shoot down the opponent's machine. Moreover, the physics of 
the air combat arena seem to set a relatively small uprer bound on the 
number of truly different "basic fighter maneuvers" which can be employed 
to reach a firing position against your adversary. (John R. Boyd's 1960 
Aerial Attack Study constituted the first systematic attempt to specify 
every move and counter-move possible between single fighters, pairs of 
fighters, and four-ship flights of fighters. His effort appears to have 
been successful: despite much subsequent analysis and experimentation in 
the area of basic fighter maneuvers since 1960, not one genuinely new 
maneuver has been discovered.) Finally, I would argue that since the days 
of Boelcke and Immelmann only three distinct employment concepts have seen 
widespread use in the air combat arena: the "lone wolf" (or single-ship) 
approach pioneered by individualists like Ball and Guynemer, the "shooter
cover" approach first defi ni ti vely forma 1 i zed by t~erner Moe l ders, and the 
"double-attack" approach currently being used in Loose Deuce and Fluid-Two. 
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two modes: Loose Deuce and single-ship. Consequently, aircre~s employing the 
system--particularly in the sorts of situations which led me to propose it--will 
be constantly faced with the problem of discerning those precise circumstances 
which warrant shifting from one mode to another. To pose a specific example, 
should you, operating as a single, break off an attack lCOC feet outside of 
effective firing range just to join up with another stray friendly? Probably few 
fighter pilots would. Nevertheless you certainly can imagine tactical environments 
in which that would be theprudent course. Or, to cite a different kind of situation, 
if it appears that section integrity vlill soon be lost any\,Jay, should you and your 
partner go your separate ways then and there (rather t~an waiting for your opponents 
to force you to do so)? Again, whiletheengagement concept of two-vs-one-or-more 
does specify staying together as long as oracticable (as well as regaining mutual 
support anytime the opportunity presents itself), this general orescription is not 
all that helpful in decidingwhat to do in specific situations. 

How then are actual cases to be decided? I am not even going to attempt a 
detailed answer to this question. For one thing, such matters as what to do if 
you happen to be 1000 feet outside of firing range when you soot another stray 
friendly can only be resolved if you first completely snell out the actual situation. 
(For instance, if you were closing with 100 knots of overtake on an unsusoecting 
bogey, you might reasonably decide differently tmn you would if you were stagnated 
behind a wiley defender who had already seen you.) For another, such situations 
concern life-and-death choices which are oroperly left to the individual crew 
member as the one who will have to pay the price for any serious misjudgments. Still, 
some general guidelines can be ind1cated as to how answers to such explicit appli
cations of two-vs-one-or-more might be best worked out. I would suggest two 
precepts. THINK about two-vs-one-or-more, and PRACTICE with two-vs-one-or-more. 

84 
(cant) 

Nevertheless, as t1ajor Gail Peck pointed out in 1973 (see "Enemy \·Jeapons 
and Tactics: An Introduction," USAF Figher 'leapons Review, Fall 1973, p. 27), 
technology has substantially altered one facet of air-to-air combt: since 
the Second llorld !·Jar it has increased both the number and complexity of the 
tasks demanded of the aircrew. For example, surface-to-air missiles have 
added a whole new dimension to the air defenses which the fighter crew must be 
able to handle (see footnote 75}. Simultaneously this same technology, in the 
form of the air-to-air missile, has multiplied the weapons options available 
to the fighter pilot for shooting down his adversaries. (The F-4E, for instance, 
can carry three types of air-to-air armament: an internal 20 mm cannon, infra
red Sidewinder missiles, and the radar-guided Soarrow.) The addition, the 
kinetic energy levels of jets in general have made vertical maneuvering far 
more practical (and hence obligatory) than it was (say) in ~lorld 1'/ar Two 
(where most of the fighting tended to occur in single horizontal planes). As 
a result, it is now fairly important for line fighter crews to have some 
insight into energy-maneuverability concepts (for an up-to-date exposition of 
energy-maneuverability, see John R. Boyd, Thomas P. Christie and Robert E. 
Drabant, Maximum Maneuver Concept, a classified technical reoort dated 25 
September 1972). Finally, the transonic characteristics and great energy
addition rates of the newest fighter aircraft (the F-14, F-15 and F-16) have 
palpably shrunk the minimum times in which kills can be achieved, thus com
pressing further the already split-second oace of modern aerial combat (just 
as the higher sustained G loads permitted by these latest machines have 
increased the physical stresses imposed on the aircrews during maximum 
performance maneuvering). 
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Regarding the injunction to think about the system, even the most cursory analysis 
of engagements in which American fighters were downed by MIGS during the Vietnam Har 
tends to confirm a point which perceptive veterans of aerial warfare have always known: 
THE REASON MOST INDIVIDUALS HIND UP BEING SHOT DOHN IN AIR-TO-AI~ COMBAT IS THAT THEY 
MAKE ELEt1EtiTARY ERRORS HHICH THE EX PERI ENCEO, \'JELL- TRAH!ED PILOT \·'OULD BE UNLIKELY TO 
COMMIT.85 Furthermore, in a good portion of our Southeast Asian losses the actual 
mistakes which proved fatal can be traced to little more than a lack of mental prepara
tion on the part of the aircrews involved. To be specific, many of them simply had not 
thought through the sorts of easily foreseeable contingencies86 in which they ultimately 
found themselves enmeshed and, as a result, made gross errors which led directly to 
their being shot down. The implications of this fact relative to the pract i cal problem 
of delineating the interface between the team and single-ship modes of two-vs-one-or
more should be obvious. Aircrews who intend to use the system must spend time thinking 
through scenarious involving transitions from one attack mode to the other. Granted, 
you are probably never going to be in the ideal position of having worked out in 

85 In ~1arch of 1975, Lt. Col. J erry~~- ~labors summarized the Air Force's reasons for 
having established the 64 th Fighter Weapons Squadron to the Senate's Tactical 
Air Po~Jer Subcommittee as follows: 

During the Southeast Asia confl i ct, an extensive study was accomplished 
to reconstruct each MIG encounter that occurred in the war. The objective 
was to determine the reasons for success or failure in the encounter and 
to identify problem areas ... 
The most common problem found could be summed up in the words 'insufficient 
train i ng and experience in air-to-air combat.' The air-to-air training 
tha t had been conducted was conducted against similar aircraft using USAF 
tac ti cs. Yet most of the maneuvers and tactics emnloyed in attacking or 
defendi ng in aerial engagements depend upon performance characteristics of 
your aircraft versus your adversary's aircraft, correct estimation of his 
range, and knowledge of his tactics. It was determined that similar aircraft 
training--for example F-4 versus F-4--was unsatisfactory when engaging 
better turning MIG aircraft. Visual lookout procedures and training were 
adequate to acquire an ai rcraft of similar size to yours, but grossly inade
quate to detect the smaller MIG's. As a result, many kills were obtained 
by the enemy totally undetected until it was too late to react. (Quoted 
from Grasset, "Dissimilar Air Combat Training--a revolution in realism," 
p. 825). 

86 For instance, what should you and your partner do during a "hot" intercept when 
the GCI controller reveals that your radar return has merged with the bogey's? 
One thing you definitely would be ill-advised to do is to turn on the "merge 
plot" call since you may, as happened on at least one occasion over North Vietnam, 
roll out right in front of a hostile fighter rather than behind it. Or, to men
tion a really basic example, what should you do when you see an Atoll headed at 
your airplane? Clearly you need to do a bit more than just make a radio call to 
tc 11 yourfl i ght 1 eader about it. (By ~Jay of trying to get a i rcre1r1S to consider 
such situations in advance, TOPGUN currently d~o·tes one lesson in its academic 
syllabus to analyzing each of the Navy's 14 losses to MIGs during the Vietnam war. 
The lecture is quite striking: in each engagement the aircrews involved committed 
at least one, and often several, elementary errors.) 
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advance viable responses to every possible contir.ger.cy you r.1ig~t sor:~e : 'ay run across in 
combat. Sti1l, ·~he :·.1orc tL:e you h:ve ~nv~st!;d i:; th·;nking and tal:~~ns about ':he system 
)rior to takeoff, the ~etter ~re~ared you ~ill ~e to es~~o~· it ~n t~e air w~th~ut 
cornit~ir~c· any gr:ss ::is~;j~:'s. 

O.s for t:-~e i:lju .-.ct ·i o·. ~o ~ .'~ . .>:L: ' ·: ·~ : . >o- / S-:,:'1:> C';~- . "~J:~"? , ·~·12 :'Oi :-r~ ! ':'O'J· __ ·' 'l..:.i~2 

here is just that in conjunction with rigorous mental preparation on the ground, you 
also need to go out and actually fly with the system under reasonably realistic 
conditions.87 The accumulated evidence linking success and failure in the air combat 
arena dir8§tly to such training--no matter what system of tactics you adopt--is 
enormous. Hence with an attack system of two-vs-one-or-more's sophistication, 

87 As suggested in footnote 85, the backbone of current AC~1 training programs in 
the U.S. is the use of "adversary" aircraft which simulate, as closely as 
possible, the performance, visual profiles, and tactics exhibited by Soviet 
fighters. The efficacy of this kind of training is simple. As Captain Charles 
B. DeB:llevue (credited with six MIG-21 kills in Southeast Asia as an F-4 
backseater) aptly put it: "the first time you see another type airplane should 
not be in the combat arena, and it definitely should not be a MIG" (Captain 
Donald D. Carson, "Dissimilar Aerial Combat Tactics--~ew Techniques in Battle 
Train1ng ," Air Force t1agazine, t1arch 1973, pg. 59). (For detailed information on 
how dissimilar ACM training is presently being conducted in T.A.C., see Captain 
Richard Hardy, "Aggressively Speaking," USAF Fighter Heaoons Review, Summer 1975, 
pp. 3-9; also, Grasset, "Dissimilar Air Combat Tra ~ ning--a revolution in realism," 
pp.826-27.) 

88 A particularly striking piece of testimony regarding the importance of prior ACr1 
experience to SL'Ccess in aerial combat can be found in Lt. Franz Stigler's analysis 
of Jagdgeschvtader ?]_' s 1 osses to A 11 i ed fighters during the winter of 1944-45: 

During this time, most of the pilots shot down by Allied fighters were 
inexperienced recruits. Once in a while an old hand's luck would run out, 
usually when we tried to go to the aiu of a newcomer who was already hope-
lessly lost, but the ratio was about 25 or 30 novices for every veteran. 
(Joseph V. Mizrahi, "Defending the Re1ch- Part I: Intercepting the American 
Bomber Streams,'' Airpower, Vol. 5, No. 5, September 1975, pp. 36-37.) 

Moreover, this same overall pattern has persisted since Horld Har Two. The 
considerable air-to-air experience of the more successful Sabre pilots in MIG 
Alley has already been discussed (see footnotes 33 & 34). As for Southeast Asia, 
the sort of systematic analysis referred to by Lt. Col. Nabors in footnote 85 
has documented in detail that how well an aircrew did over North Vietnam against 
MIGs was, in general, a function of one thing: the quality and quantity of air-to
air experience which the aircrew took with it into the fight. By and large prior 
flying time (including combat time) which did not involve ACM was irrelevant. 

You can begin to understand, then, why the Israelis, for example, devote so 
much time and energy to realistic ACt1 training. Simply put, it pays off (see, for 
instance, "Mock Dogfights Sharpened Israeli Pilots," Aviation ~·leek and Space 
Technology, 3 July 1967, pp. 24-27). The classic illustration of thedirect 
connection between realistic training and combat success in recent American 
experience, however, is to be found in the impact which the TOPGUN Fighter Weapons 
School is perceived to have had on the Navy's success-rate against MIGs in 
Southeast Asia. Prior to the founding of TOPGUN in late 1968, Navy air-to-air 
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regularly practicing with your wingman against superior numbers of threat-like bogeys 
would seem all the more obligatory. Indeed, it will probably constitute the only way 
in which viable rules-of-thumb are likely to be hammered out concerning transitions 
between the engagement modes of two-vs-one-or-more. Thus, if the intimate linkage-
between v/ell-conceived precombat training and combat success is accepted, then such 
practice would appear to offer a fairly plausible way of dealing with the inherent 
complexity of two-vs-one-or-more. Ho\'Jever, having seen one major weakness in this 
system, the natural thing to wonder is whether it has others. 

Given all that has been said in earlier sections about the defensive shortcomings 
of single-ship, it is not difficult to locate a second. A large part of the rationale 
for two-vs-one-or-more lay in its recognition of thefact that team systems cannot be 

results over North Vietnam were basically similar to the Air Force's. In 
particular, 1968 was ~s dismal a year for the Navy as it was f1rthe Air Force. 
Through the end of May 1968 Navy fighters shot down only 9 MIGs while sustaining 
10 losses; moreover, in the last months of 11 Rolling Thunder 11 (terminated in 
November 1968) Navy pilots fired over 50 missiles in anger without obtaining a 
single kill (Grasset, 11 Dissimilar Air Combat nraining--a revolution in realism, 11 

pp. 823-24). However, after TOPGU~I the ~!avy's results diverged dramatically from 
the Air Force's. First, half of all the MIGs shot down by ~avy aircrews after 
1968 fell to TOPGUN graduates. At the same time, 

... the Navy air-to-air record over North Vietnam improved by a factor of 
5, from 2.42 kills for every loss in 1965-1968 to 12-1/2-to-1 for 1970-
1973. And in 1972, the last full year of the Vietnam air war, Navy pilots 
scored 1.04 kills per engagement--every time they sa · :'IGs, they killed at 
!east one. This is roughly 5 times better than the average for all fighter 
forces during the war, 1:1ith somethi ngunder 0. 20 ki 11 s per engagement. 11 

('"You Fight Like You Train' and TOPGU~! Cre\'/S Train Hard, 11 Armed Forces 
Journal International, t1ay 1974, p. 25.) 

Further, not only is there extensive empirical support for the connection 
between prior air-to-air experience and how individuals do in the air combat 
arena, but statistical analysis of pilot losses in certain units even suggests 
that the goal of AC~1 training programs can be approximately quantified. Specifi
cally, among American pilots who served with the French in ~orld Har One 
(including the Lafayette Escadrille), those who flew with Richthofen's 
Jagdgeschwader l (in l·!orl d l'Jar One), and those \<Jho served with Jagdgeschwader .f.§. 
during l'lorld War Two, the probability that a given individual would be downed in 
fighter combat decreased by a factor of THENTY over his first five combat trials 
(Herbert K. I·Jeiss, 11 Systems Analysis Problems of Limited Har, 11 originally 
published in Annals of Reliabilit and Maintainabilit , Vol. 5 --Achieving 
Systems Effectiveness, AIAA, New York, 18 July 1966 . Evidently, if a training 
program could provide the tactical savvy necessary to survive ~bout five average ' 
air-to-air engagements (or if, failing this, it screened out those individuals 
not trainable to such a level), it would almost certainly produce aircrews capable 
of sustaining heavily favorable exchange-rates--perhaps of 10-to-1 or better--over op
ponents lacking such precombat preparation and screening (Ibid.). 
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sustained universally. Temg8rarily at least you can always be isolated and 
forced to fight as a single. But with an eye to\'!ards "worst case" scenarios 
(for example, trying to fi9ht with one-seat aircraft in a multi-bogey/comm-jamming en-
ironment which tends to strip away all external fcr~s of ~utual support), how do 

you survive? As has already been ~entioned, during t~e ~1ideast ~ar of October 
1973 Many Israeli pilots--particularly those who flc1.·: the nirage and rlesher aircraft90 
which bore primary responsibility for air superiority--\'Jere confronted with just 
such an environment.91 ~aturally, since siMilar sorts of conditions must now be 
anticipated in all future conflicts, at least as a possibility, this Israeli 

89 One consequence of this fact which I did not explicitly draw out in Section 7 
is that the ability to fight one-versus-everybody appears likely to be a 
~!ne ~non of air superiorty for U.S. fighter forces in future wars. In 
light of this propsect, it see~s essential that our fighter coMmunity teach 
sin~le-ship tactics, train with the~. and be mentally prepared to use th~m. 
(These points are naraphrased from a December 1975 letter which Captain A. 
Lee l:arrell wrote to me after reading an early draft of t:1is ~ssay.) 

Notice, Moreover, that this perspective is quite co~ratible with the 
various claims I have made concerning the inferiority of single-ship tactics 
to team approaches. As was brought out at the end of Section 4, the theoreti
cal inferiority of a given aerial attack system relative to anoth~ does not 
necessarily show that the v1eaker syste~ is um-10rkable . ~!hile "lone wolf" 
tactics, for exarple, are defensively weak co~pared to ~est team systems, 
this fact does not ~ean that you absolutely cannot survive or. your own. 
Instead, it simply implies that consistently winning as a single will 
generally be much harder than it would be with a well-trained wing~an along 
to furni~h ~utual support. In fact, to carry this line of reas0ning a bit 
further, in so~e situationsyou vJould probably be wise to choose an "inferior" 
system . Take, for instance, Ble$e's Fluid-Four and Fluid-Two .. The various 
arguMents given in footnote 55 seem to establish beyond reasonable doubt 
that the forrtJcr is the inferior system of the tlfJo. But nov1 suprose, as v1as 
often the case in the U.S. Army Air Force during ~'orld Har '1"\':o, t~1at your unit 
happened to be saddled \'Jith half r1ovice rilots \'tho lacl:ed an." anpreciable 
air-to-air experience. lrue, Fluid-Two is the ~Jetter system. Sut if you 
attempt using it with a green win9man, c~arces are that in 2ny hard fig~t your 
section \'Jill not stay t6~f'ther very long. It simply takes far more practice 
and tactical experience to be able to hold a i-luid-T\'JO section together than 
the novice can be expected to acquire in coMbat prior to being serarated and 
shot down. On the other hand, if youmovice r>ilots at least possess the basic 
stick-and-rudder skills needed to handle their machines competently, it will 
probably not take all that long to train them to the point\'there they can hang 
on as fightingwingmen. Admittedly, t~e mutual suoport you can ex~ect fro~ 
inexperienced "fighting" vtingmen \'/ould not be great in co~narison \'lith t:1at 
pote~tially available in Fluid-Two. Still, compared with the alternative-
winding uo single-ship--Fluid-Four is rrobably the wiser choice in this 
particular set of circumstances on the grounds that some mutual support, however 
marginal, is better than none at all. 

90 Coleman, "Israeli Air Force Decisive in Uar," n. 18. The i!esher aircraft 
consists of an Israeli-built airframe, similar to that of the f1irage III/5, 
fitted with the French Atar 9C turbojet and Israeli electronics; about 40 
of these rlanes are said to have taken part in the October 1973 war ("Jane's 
All the \·!orld's Aircraft Suonlement," Air Force t1agazine, October, 1976, p. 41). 
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experience has generated much concern 1·Jithin the U.S. fighter community over how to 
survive under such conditions and, as it turns out, many of the sug9estions that have 
been made directly address this secondweakness of two-vs-one-or-more. IJhat I will do 
now, therefore, is simply list the more important pilot rules-of-thumb currently being 
offered as techniques for staying alive in multi-bogey/comm-jamming environments.92 

91 As I pointed out in footnote 67, official Arab and Israeli air-to-air claims 
from the 1973 war are still quite disparate. However, less committed sources 
than the belligerents themselves have estimated Israeli losses in air combat 
at around 10% of the 108 fighters which Israel is believed to have lost during 
the fighting (Nicolle, "The f-loly Day t·!ar, 11 p. 248). Assuming that neither of 
these statistics is wildly wrong, it would then follow thatthe Israelis lost 
rought1y 11 fighters to MIGs in October 1973. - If so, you wouldhave to presume, 
given the scope and intensity of the air battles reported to have taken place, 
that the Israeli pilots managed to adant themselves fairly successfully to the 
multi-bogey/comm-jamming environment in which they had to fight. After all, 
using my speciulative figure of 11 air-to-air losses and a lov1 estimatP. 0f 
335 for the Israelis' kills (Grasset, 11 Dissimilar Air Combat Training--a 
revolution in realism," p. 823; Armed Forced Journal International, /\pril 1974, 
p. 32), their kill-ratio still exceeds 3C-to-l. 

l!hat sort of specific tactical adjustments did the Israeli pilots make? In 
general they pretty much limited themselves to the ouick, high angle-off shots 
and then broke a\'Jay before anyone could get behind them U'otz, "Israeli Air Force 
Faces ilew Arab Arms," p. 16). In contrast to 1967, the Israelis did not insist 
on maneuvering with their ooponents long enought to close to gun ranges (Ibid.). 
Instead they took the easy infra-red missile shots and just kept on going. 

Signi f icantly, however, both Israeli and Egyptian pilots have stated since 
the war that there were occasions when Egyptian fighters managed to reach valid 
firing positions on Israeli aircraft and yet vJere unable to convert these oppor
tunities into kills (Hotz, "Israeli Air Force Faces ~lew Arab Arms," p. 17; l!otz, 
"Egypt Plans Modernized Air /\rm , " p. 18). These missed opportunities have been 
mainly attributed to inadequacies in the Russian-supplied K-13 Atoll missile and 
the tendency of the mG-21 gunsight to tumble beyond about 2.75 Gs (Hotz, "Egypt 
Plans t1odernized Air Arm." p. 18). It therefore, appears that the Israelis 
were correct in saying that the '' ... most significant factor ... '' in their ability 
to dominate four Arab air forces as dramatically as they apparently did in the 
1973 v1ar was the superiority of their air-to-air armament (specifically of the 
Israeli-built Shafrir and late-model U.S. Sidewinder missiles--Hotz, "Israeli Air 
Force Faces New Arab Arms," p. 16). The obvious implication of these facts is 
that if the Arab nilots had possessed a good infra-red missile in 1973 they un
doubtedly would have downed more Israeli fighters than they did. How many 
more? You can only speculate. Still, despite the high caliber of the front-line 
Israeli pilots it is conceivable that HITH A FIRST -CLASS mSSILE THE' ARAB AIR 
FORCES HOULD ~:AVE BEEN ABLE TO It1POSE Ml UtlACCEPTABLE EXCHANGE-RATE ON THE 
ISRAELI AIR FORCE. 

92 This particular set of tactical principles for multi-bogey/comm-jamming environ
ments was largely culled from a "t\·Jo-versus-many" lecture given by LCdr. Alex 
Rucker as part of the 11 TOPGUW syllabus for Class 04-75. The specific phrasing 
of most all of these rules goes at least back to the time of the "L inebacker 11 

operations. For examole, the expressions •vour fight like you train• and 'Speed 
is life• were used by Lt. Randy Cunningham duringthe intelligence debriefing of 
the 10 ~1ay 1972 engagement in which he and his backseater, Lt. ~·lillie Driscoll, 
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1. 13[ READY FOR THE ENVIROtlt1ENT. In one-versus-everybody situations, the 
more attention you can devote to the fight itself, the more likely you are to survive. 
lienee it is imperative to enter the air combat arena fully prepared. In particular: 

la. KNOH YOUR AIRPLANE. The pilot must be able to judge his airspeed, 
angle-of-attack, and energy-state without looking insice the cockpit. 
In addition, he has to be up on such things as his m~c~ine's stall 
indications, corner-speed, and optimum altitude/airspeed regimes for 
fighting each possible threat aircraft. 

lb. KNOU YOUR HEAPONS. The "switchology" for 9etting orctne1nce off must be 
down cold. Similarly, the pilot has to be able to rec0gnize visually 
firing parameters for all the weapons he hapnens to be carrying. After 
all, when the sky is black with r1IGs you don't want to waste either 
bullets or missiles. 

lc. STUDY THE PERF0Rt1ANCE CAPAB ILI TIES OF POSSIBLE n :REAT AIRCRAFT AS HELL 
AS THE WEAPONS ASSOCIATED ~ ITH EACII. The other guy's limitations tell 
you how to set about killing him. Conversely, his capabilities reflect 
how he can get to you. 

ld. TRAIN!!! Since most pilots tend to fight like they train, PRACTICE 
AS OFTEN AND REALISTICALLY AS YOU CAN. The place to begin working out 
crew coordination and support tactics for multi-nlane/co~m-jamming 
environments is not the combat arena. Do that in training where you 
can safely learn from your mistakes. In particular, practice fighting 
both as a single against two or more bogeys, and as a section against 
two or three times your number. 

2. SU RV IVE FIRST, KILL BOGEYS SECOND. 
airolanes. But if you plan on staying alive , 
with intell i gence. For instance, you must be 
shot down yourself. 

True, your job is to shoot down bad-guy 
it is essential to temper aggressiveness 
willing to give up shots to avoid being 

3. l'!I-'ILE t1UTUAL SUPPORT !'11TH OH'ER FRIENDLIES t1AY BE ACCIDENTAL AT BEST, GET 
AS t1UC fl OF IT AS YOU CAN. 

4. STAY FAST--SPEED IS LIFE. The faster you go, the longer it will take bogeys 
to close to lethal ranges from behind. So gain energy whenever you can and don't waste 
it with unnecessary maneuvering. 

5. BE UNPREDICTABLE! This precept, like Rule 1, has a host of ramifications. 
Among them are: 

5a. AVOID THE TURNING FIGHT. ' If you do any great amount of turning in this 
environment, you are bound to give some of the bogeys shots. Thus you 
must resist the temptation to start turning. At the same time, when you 
do turn, TURN HARD. (The rest of the time go as fast as you can.) 

scored their third, fourth, and fifth kills. The substance of these rules, 
however, can be traced back much further. See, for instance, (then Cantain) 
Duane H. Beeson's discussionof the "Speed is life" concept in Kepner's 1944 
compilation of air-to-air experience within the Eighth Air Force (!~epner, 
The LongReach- Deep Fighter Escort Tactics, p. 70). 
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5t. TAKE SHOTS OF OPPORTUNITY miLY. If you chase any one bogey for more than 
10 or 15 seconds, you can count on having some other bogey on your tail. 
IJhy? Because ~hile you're chasing the first bogey you're predictable. Avoid 
this by simply waiting for someone to fly out in front of you to shoot. 
There will be plenty of opportunities. 

5c. DON'T FOLLOH YOUR KILLS. Again, while you're circling the bogey you've 
just nailed you're predictable. Besides, you can't v1atch the bogey burn and 
properly clear yourself at the same time. 

6. YOU AND YOU ALOf'£ . ARE RESPONSIBLE FOR CHECKING YOUR Ol-'t·l SIX 0 'CLOCK. 
keep your head on a swivel and make frequent belly checks. 

So 

7. EXPECT THE UNEXPECTED. Count on things going wrong. For example, how are 
you going to handle an aircraft emergency in this kind of environment? 

8. KEEP IT smPLE. Stick with straightforward tactics and easy plans--things 
you know. Avoid being fancy (it probably won't work anyway). 

9. PLAN YOUR BUGOUT EARLY. Don't wait until you're running out of gas, or 
about to be shot down, to start thinking about leaving the fight. Also, when you do 
disengage, try to go with a buddy and avoid leaving anyone behind in be fight by 
himself. 

These maxims summarize the princir>al su·ggestions presently being made for 
fighting superior enemy numbers in conjunctionwith the degradation (or loss) of external 
mutual support. None of them are especially new. In fact, most of these tactical 
precepts have been around for decades. Rules la and 5b, for instance, can be found 
almost word for word in Bishop's 1918 book Hinged Harfare.93 Or take Rule 5a (AVOID 

93 Rule la says basically that you should know your own airplane. In 1918 8ishop 
observed that 

To be able to fight well, a pilot must be able to have absolute 
control over his machine. He must know by the "feel" of it exactly 
how the machine is, what position it is in, and how it is flying ... 
(Sims, The Aces Talk, p. 88.) 

This injunction is, in essence, the illustration I gave in Rule la. !1oreover, 
the rationale which 8ishop cited for it turns out to be nothing other than 
that when the fight comes along the pilot cannot afford to be worrying about 
flying his machine; instead he needs to be able to " ... devote all his time 
to fightingthe other fellow ... 11 (Ibid.). This point, of course, articulates 
the more comprehensive precept v1hich I formulated as Rule 1 (BE READY FOR 
THE ENVIRONMENT). 

As for Rule 5b, here Bishop vJrote: 11 lt is well if you are against odds 
never to stay long after one machine. If you concentrate on him for more 
than a fraction of a second, some other Hun has a chance to get a steady 
shot at you, without taking any risks himself." (Ibid., p. 89). 
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THE TURNING FIGHT); it turns out to have been a cardinal principle of Richthofen in the 
First World Har and of Erich Hartmann in the second.94 Similarly, the injunction to get 
all the mutual support you can (Rule 3) became part of the conventional widsom during 
the First Plorl d vlar and was subsequently accepted in both Horl d Har Two and the Korean 
conflict.95 Thus, some of the principles in my list were known as early as ~Jorld Har One, 
and, by the mid-l950s, virtually every one of them had been explicitly stated by 
somebody. fur example, counting Rule 3 no less than seven of these precepts can be 
readily identified in Blesse's 1954 11 tlo Guts, No Glory. 11 96 

Clearly, then, the tactical rules-of-thumb listed above have enjoyed considerable 
longevity. Indeed, in wouldappear that neither the passage of time nor the advance of 

94 Sims writes, near the end of The Aces Talk: 

In the intensified air fighting towards the end of the Second ~orld 
Har it is significant that the most successful pilots generally 
avoided the classic dogf ight. Instead, they developed specialized 
attack patterns, usually a fast pass from above taking opponents 
by surprise, a close-in burst, then disengagement by diving or climbing 
out of range with a speed advantage. ne classic dogfight, featuring 
turns and just about every maneuver, which thousands of pilots had 
believed standard combat procedure, was rejected by these fighter 
leaders as excessively dangerous. some of the aces using these tactics 
taught replacement pilots their philosop~ of fighter combat, though 
many flew to the end of the war without being aware of the trend. It 
was not, of course, a new approach. Richthcfen, in be First !·!orld Har, 
and others had adopted si~ilar, cautious tactics and had been highly 
successful pursuing them. (Sims, The Aces Talk, p. 205.) 

1\mong the Horld Har Two aces Sims specifically had in mind as representing 
the trend away from the classic dogfight were John C. ~1eyer and Erich Hartmann 
(Ibid., pp. 205-06 & 236). For example, Sims quotes Meyer as saying (during 
a Pentagon interview): 11 I didn't turn with enemy pilots as a rule. I might 
make one turn--to see what the situation was--but not often. It was too 
risky .. _., (Ibid., pp. 205-06). 

95 As I discussed at length in Section 3, the popularity of single-ship tactics 
began to decline in the fall of 1916 when Boelcke's Jagdstaffel 2 gave the 
first convincing demonstration of the advantages of teamwork. As a result, 
by 1918 single-ship tactics had been abandoned by the vast ~ajority of combat 
pilots (see page 5). Further, this general lesson regarding the greater 
risks of single-ship was subsequently borne out by air-to-air experience in 
both World War Two and MIG Alley (see footnotes 7 & 39). Blesse, then, was 
simply articulating the majority opinion when he wrote, in 1954, under the 
heading 'Basic Principles of Defense': 11 If you lose your wing·-:'an, both of 
you should leave the combat area. 11 (Blesse, 11 No Guts, No Glory, 11 p. 24). 

96 The other six rules are la, lb, lc, ld, 6 and 9. On Rule la (KNOH YOUR 
AIRPLANE) Blesse .,.,rote: 11 Know the low soeed characteristics of your aircraft. 
If you are fighting aggressive pilots, you'll need all the know-how you can 
lay your hands on. 11 (Blesse, 11 NO Guts, No Glory, 11 p. 24). Along the lines 
of Rule lb (KNOW YOUR WEAPONS), he gave a number of maxims concerning air-to
air gunnery in the F-86 (Ibid., pp. 14, 15 & 27). He expressed Rule lc 
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technology have appreciably undercut their fundamental validity. But the question is, 
of course, to what extent ~ight adherence to such rules actually enhance aircrew surviva
bility when fighting single-ship? A fairly plausible answer to this question can be 
development by recalling, once again, that most air-to-air kills have been im~7diately 
preceded by gross mistakes of one sort of another on the part of the victims. For 
\'/hat this statistical result suggests is that my sixteen rules-of thumb for operating 
as a single in multi-bogey/comm-jamming situations essentially.catalog basic errors 
which, over the years, haverepeatedly gotten people shot do\'tn. If so, the longevity 
of any individual aircrew in be air combat arena can be understood as a function of 
the extent to which that aircrew avoids such mistakes. 

Convincing substantiation of this last ooint can be found in be record of 
Baron Ma ,fred von Richthofen. As Sims and oth~r commentators have oointed out, the 
"Red Baron" came to be very selective in choosing both 1-Jis victims and the tactical 
conditions ~nder which he was willing to engage.98 For example: 

97 

The Red Baron never attacked through the clouds or when visibility 
was restricted. Too chancey. 

He ah1ays attacked the lame duck or trailing enemy. Easy kills. 

He never planned his final attack until he had positively identified 
his quarry. No wasted motion. No chance-taking. 

~le never attacked head-on. Loss of surprise. Terms too even. 

(STUDY THE PERFORt1ANCE CAPABILITIES OF POSSIBLE THREAT AI~CRAFT AS I·!ELL AS 
TilE 1-JEAPONS ASSOCIATED I·JITH EACH) in virtually the same words I used: 
"Know the performance data on a 11 aircraft you are apt to be fighting." (Ibid., 
p. 14). Regarding Rule ld (TRAIN!!!), his opinion was, once again, that you-
need two good aerial training flights a week just to stay in practice 
(Ibid., p. 13). The injunction to keep yo~ head on a swivel and never neglect 
checking your ta i 1--bas i ca lly my Rule 5--i s repeated throughout "No Guts, tlo 
Glory" (see, for example, pp. 14, & 18-19). Finally, just as I did in Rule 9, 
Blesse emphasized the importance of keeping track of your fuel--in offensive 
as well as defensive situations (Ibid., pp. 11-11 & 24). (Incidentally, several 
months after I \•trote this footnoteifinally received a complet.e copy of Kepner's 
The Long Reach - Deep Fighter Escort Tactics. A brief reading of this extensive 
record of World War Two battle experience over Europe uncovered correlates to 
every one of my sixteen pilot rules-of-thumb). 
See pages 18-19; also footnotes 46 and 85. I would emphasi~e in this regard 
that the pilot who allows himself to be caught by surprise has, virtually 
by definition, committed a gross error. True, this general circumstance 
covers a variety of sins: inadequate visual lookout (v!hether ·.!ithin a fli~ht 
or as a single), the loss of mutual support, becoming fixated on a particular 
opponent, etc. But beingsurprised by the bogey is almost always avoidable. 
Therefore, anything that brings this situation about must be viewed as an 
elementary mistake. 

98 Sims, The Aces Talk, p. 232; Johnson, Full Circle, pp. 55 & 271. 
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The Baron broke off an attack if visual contact was lost. Discretion 
is the better part of valor. 

~lis best friend was the sun. 

The Baron made a fast exit when he reached a stalemate, lost an 
advantage, or reached a low fuel sta~e; and when he made a kill, 
he didn't stay to watch the finals.J 

On the one hand, Richthofen's overall adherence to such common sense 11 rules of 
engagement 11 largely explains how he managed to so far exceed the average life 
expectancy of his contemporaries.lOO On the other, his failure to observe them on at 
least one occasion apparently explains his death: 

On April 21, 1918, he violated two of his own rules of engagement. 
He attacked a loner for what appeared to be an easy kill without 
mutual support at low altitude. ftis decision proved fatal. It 
becomes academic whether Captain Roy Brown's 11 Camel 11 or an Austrailian 
sergeant's machine gun fired the bullet. 101 

What the example of Richthofen appears to confirm, then, is that individual 
survivability in the air combat arena can be pretty much equated with the 
minimzation of gross mistakes. ~e who makes fewer mistakes than his opponent-
or less serious ones--will probably win, and he who consistently avoids gross 

99 Colonel l'l"illiam D. ~1ol, 11 Rules of Engagement, 11 USAF Fighter Heapons 
Review, Spring 1973, pp. 29-30. 

lQC Colonel Mol states that, at worst, the life expectancy among Richthofen's 
comrades in the 11 Flying Circus 11 (JagdgeschvJader l) ~tas six sorties or 22 
days, whichever occurred first (t1ol, 11 Rules of Engagement, 11 p. 29). 
Richthofen in contrast survived long enough to amass 80 official kills. 
His first (for which he did not receive credit) is believed to have 
taken place in September of 1915; his last was scored on 20 April 1918, 
the day before he died (Taylor, Taylor & Mondey, Air Facts and Feats, 
pp. 61-62). 

101 t·1ol, 11 Rules of Engagement, 11 p. 30. \·'hether Brown or someone in the 
Australian artillery battery below fired the shot which killed Richthofen 
has not been settled to this day despite prolonged research by many 
amateur and professional historians (Taylor, Taylor & ~1ondey, Air Facts and 
Feats, p. 62). 
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errors altoaether is unlikely to lose. 102 Or at least this has certainly been the 
overall pattern to datel03 and, in light of this fact, I would argue that there is 
every reason to think that the pilot rules-of-thumb T have laid out for the single
ship mode of two-vs-one-or-more will, if conscientiously observed, substantially 
enhance aircrew survivability.l04 

102 This conclusion, though generally valid, is not without exceptions. An 
obvious example would be a one-vs-one scenario in which one fighter was 
overwhelmingly superior to its opponent. For instance, starting from a 
tactically neutral situation you would expect that a single F-16 could advance 
to a firing position against a lone MIG-21 even if the MIG pilot maneuvered 
his airplane flawlessly. But the more evenly matched the opposing machines 
are in terms of performance and weaponry, or the greater the total number of 
fighters present in the air combat arena, the more dominant will be the role 
played by aircrew mistakes in determining who gets shot down and vtho does not. 

103 Bishop perceived this pattern way back in Horld Har One. Specifically, 
regarding engagements involving the full gamut of turns and maneuvers, he made 
the following observation: 

An extraordinary feature of these fights which occupied any length of 
time, and entailed such maneuvering, was the fact that they were generally 
indecisive, one machine or the other finally deciding that for some 
reason or other it must quit and make good its escape. In nearly all 
cases where machines have been downed, it was during a fight which had 
been very short, and the successful bursts of fire had occurred within the 
space of a minute after the beginning of actual hostilities. (Sims, 
The Aces Talk, p. 91.) 

Why were lengthy dogfights seldom decisive? Again, the crux of the matter 
appears to lie in the role which mistakes play in most air-to-air encounters. 
The opponent who can hold his own against you for (say) three straight 
minutes of hard maneuvering is not likely to commit the kinds of gross errors 
that will allow you to shoot him down. Or, equivalently, if a pilot is 
inexerpienced enough to make serious errors, he will probably commit them 
early in the fight. 

104 The case for two-vs-one-or-more set out in Section 7 was fundamentally 
a theoretical one. ~bwevPr, s0me empirical suoport for this general approach 
to multi-bogey/cornm jamming situations can be found'in ~lavy air-to-air 
experience from Linebacker l. I mention this evidPnce now because it also 
appears to support my suggestionthat survival under such adverse conditions 
is possible using two-vs-one-or-more tactics together with the sort of time
tested pilot rules-of-thumb given on pages 62 and 63. Hhat I would specifically 
point out here, as an actual instance in which this combination apparently 
worked, is the famous 10 May 1972 engagement in which seven F-4Js of VF-96 
ran up against 20 North Vietnamese MIGs (14 t1IG-17s, two MIG-19s, and f ou r 
MIG-2ls according to the 11 after action 11 report). Lt. Randy Cunningham 
described the approach which the navy aircrews ultimately foun d themsel ves 
forced to adopt on that particular day as follows: 

It was difficult to give section mutual support because of the great 
number of MIGs, but what seemed to work was that whenever one F-4 
would get into trouble another F-4, no matter what section, would help. 
(Quoted from an unpublished 11 after action" report of VS-96•s 10 t1ay 
1972 encounter. One copy exists in the U.S.A.F. Academy Library.) 
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The qualification that individual aircrews be conscientious in avoiding known 
(or suspected) high risk situations, however, brings up a further limitation of 
two-vs-one-or-more: the system's sensitivity to aircrew discipline. Aircrew 
discipline, of course, has long been a critical element in aerial combat. Consider, 
once again, Richthofen's fatal decision on 21 April 1918 to go after what looked like 
an easy victory without mutual support and at low altitude. In retrospect this 
decision appears to have been nothing more or less than a simple breach of self
control and common sense. The normally wiley Red Baron, disregarding the caution 
that had so often stood him in good stead, gave in to the lure of an "easy" kill and 
it cost him his life. 

An even more explicit illustration of beingtempted into a high risk situation 
by the promise of a score can be found in the air battle from which James Jabara 
emerged as the first American jet ace of the Korean Uar. The date on this occasion 
was 20 May 1951. By then almost a month had elapsed since Jabara had posted his 
fourth kill, and in the interim, the tUGs had been unwilling to do any real fighting 
with the F-86s. Thus, you can well imagine Jabara's eagerness when, late in the 
afternoon of the 20th, around 50 MIGs appeared over Sinuiji ready to mix it up. 
But when Jabara turned his flight towards the scene of the action and tried to 
jettison external fuel tanks one of his "drops" hunaT up, leaving his Sabre skidding 
partially sideways through the air in a giant crab. 0~ Now, the 4th Fighter 
Interceptor 'ling had a standingpolicy to cover thiscontingency: " ... get the hell 
out of there and go home."l06 Nevertheless, Jabara decided to en9age anyv1ay. 
Obviously in doing so he was betting that he would not run up against any really 
competent MIG-15 pilots that day and, as things turned out, he did not. But, at 
the same time, it is evident that in electing to enter the air combat arena with his 

This strategy proved highly successful: six of the t11Gs (all 17s) were downed 
while the F-4s got away without suffering any air-to-air losses. 

Three aspects of this engagement have a direct bearing on the viability 
of two-vs-one-or-more. First, the fundamental engagement strategy described 
by Cunningham is essentially that I developed on theoretical grounds in 
Section 7. Second, in this fight at least the feeling among the friendly 
aircrews involved was that this tactic constituted the most Practical solution 
to the multi-plane environment in which they were so abruptly thrust (and the 
fact that, collectively, they managed to bag six of the MIGs without a loss lends 
considerable credibility to their assessment). Lastly, regarding the six kills 
themselves, you can identify rules in my list which v1ere violated by the rHG 
pilots downed during this action. For example, it was noted by the ~avy aircrews 
that the r1IG-17s were willing to "grovel and turn" whereas the 19s and 2ls gen
erally kept their energy up and stuck with slashing attacks. Thus the 17s 
ignored my Rule Sa (AVOID THE TURmNG FIGHT) ¥rhile the 2ls and 19s observed it. 
Here again, the outcome of the engagement would appear to speak for itself: 
six of the 17s were shot down while all of the 19s and 2ls survived. 
("Groveling and turning," of course, did not constitute the only error made by the 
unsuccessful 17s. For instance, in at least two cases it was felt by the N~vy 
aircrews that the MIG pilots lost sight of F-4s just as the U.S. fighters reached 
AIM-9 firing parameters). 

105 Captain Stephen 0. t1anning, "A Race for an Ace," Airman, ~~ovember, 1975, pp. 21-22. 

106 r1anni ng. "A Race for an Ace. II p. 22. 
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aircraft in such a state, Jabara needlessly put himself into a known high risk 
situation.l07 Admittedly, unlike Richthofen, Jabara won his gamble. Hhereas t he 
Baron wound up ~lith a bullet in the chest for his indiscretion, Jabara not only 
got away with his skin but acouired two kills in the process. Still, aside from 
such contingent differences in outcome, Jabara's lack of discipline on 20 t1ay 1951 
is indistinguishable from Richthofen's on his last sortie over three decades ea r lier. 

Historically then, aircrew discipline, in te specific sense of avoiding 
unnecessary risks,l08 has always been a precious commodity in fighter-versus-fighter 
combat. Moreover, I see no reason to suppose that it will be any less important in 
the foreseeab 1 e future. As a matter of fact, s i nee the Korean Ha r the trend here, 
if there has been any at all, has surely been in t!1e direction of aircrew self
control and intelligence beco~ing more, not less, important in the air combat arena. 
Certainly technological advances in the hardware of aerial warfare during this period 
have not served to decrease either the number or the complexity of the tasks 
demanded of the aircrew.l09 Further, the advent of the air-to-air missile, which 
can kill at slant ranges many times those practicable with guns, has ~ade it harder 

107 As John C. ~1eyer, vJho was the commander of the 4th F. I. 1·1. v1hen Jabara got 
his fifth kill, later remarked, Jabara's decision to engage with the hung 
dr·op tank " . .. was stupid, and ~e was just luc~as hell that he didn't get 
killed ... " (f1anning, ''A Race for an Ace," p. 22). 

108 Aircrew discipline, in the specified sense, constitutes the underlying 
principle which unifies the various combat rules-of-thumb which can be 
gleaned from the body of past air-to-air experience. In other words, the 
whole point of aircrew discipline lies in the realization that, over the 
long haul, it pays to fight by the "rules" (that is, to avoid unnecessary 
risks). t1ethodologically thisunifying principle, as ~'Jell as the specific 
rules-of-thumb listed on pages 62 and 63, soring from t~e same basic 
pattern of analysis: that of searching for general precepts which have shown 
themselves to be valid over the widest possible range of past combat 
experience. Thus the ~ethodology v1hich forms the backbone of the present 
section (and, ultimately, of this entire essay) is identical to that 
employed by 8. H. Liddell Hart in Part I of his classic vJork Strategy. Of 
course, Hart, in using thisline of investi~ation to develop his theory of 
the "indirect approach," \'/as able to drc.w U!'On P.lilitary campaicns spanning 
25 centuries. In contrast, any attempt to conduct a similar analysis of 
fi ghter-versus-fi g:,ter warfare must be 1 imi ted to tre t\'Jenti et:1 century 
(although the exponential advances in the technology of aerial combat since 
World Har One undoubtedly offset this temporal narrowness to s~~e extent). 

109 See footnote 84 for detailed discussion of the impact of techn~logy on 
aircrew tasks since Horld ~ar Two. 
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to survive, not easier .. ake, for instance, the classic situation of an attacker 
closing from six o'clock. In t1IG Alley failing to spot him visually by the time he 
had closed to 8000 feet slant range would not, in general, have been all that 
dangerous since most kills during the Korean War occurred inside 1500 feet.llO 
Currently, however, 8000 feet is a lethal range for Soviet infra-red missiles; a 
t1IG-21 driver closingfrom six o'clock will be in the very heart of his Atoll envelope 
at that distance.lll Ade~uate visual lookout, consequently, is far tougher today 
than it was in the early 1950s, and the next generation of air-to-air missiles is not 
likely to make this premiere defensive problem any easier. The pilot who wants to 
stay alive in the modern air combat arena must be utterly unflagging in his efforts 
to see everything in the visual sphere surrounding his airplane. 

Of course, statistically at least, a P-51 pilot flying Finger-Four over 
Europe in 1944 also needed to be unflagging insofar as visual lookout·was concerned. 
Hhat makes aircrew discipline far more critical with my system than it is 1t1ith 
conventional team approaches, therefore, is the range of tactical environments 
v1hich two-vs-one-or-more tries to address. In both l'!orld \·!ar h1o and the Korean 
conflict, American fighter pilots usually operated under conditions in which teamwork 
could be sustained. The whole pointof two-vs-one-or-more, however, is to encompass 
certain "~tlorst case" scenarios--multiple-bogeys, comm-jamming, etc.--·.~rhich the 
traditional team approaches did not envision, and in these sorts of situations, 
the margin for serious aircrew error is considerably smaller than it is in environments 
\'Jhich permit team~tJork. 

The scant margin for aircre\.'J error available in the single-ship mode of two
vs-one-or-more is perhaps most apparent in Rule 5b. Hhat this stricture basically 
warns against is concentrating too long on any one opponent. Obviously, doing so 
would be most hazardous for the pilot of a one-seat fighter. So long as he is chasing 
any one bogey, he is predictable and, hence, an easy target for every other bogey in 
the immediate vicinity. If he persists, even for just 30 or 40 seconds, and if any of 
the other bogeys choose to take advantage of the mistake, he is probably going to get 
shot down. In contrast, within the restricted range of tactical environments 
envisioned by team systems like Fluid-T~t/0 there \'rill normally be a second man clearing 
for both fighters. Thus, if either team member does, for e~ample, become "padlocked" 
on the bogey for any 1 ength of time, the other can sti 11 furnish the bJo of them a 
substantial margin of defensive safety which vJould be unavailable when fighting as a 
single (again, particularly in a one-seat airplane). 

110 Regarding typical slant ranges for gun kills in t1IG A1ley, Blesse states: 
"Contrary to much that has been published, the fighter pilots who shot down 
more than an occasional Mig or two, got them around 400 - 1200 feet just 
like they did in Europe and the Southwest Pacific during Horld \·!ar II." 
(Blesse, "No Guts, no Glory," p. 28). Interestingly, the Vietnam era did 
not witness all thatmuch improvement in representative gun-kill slant ranges 
over those observed in Horld Har Two and the Korean conflict. Despite 
the fact that many of our fighters were equipned with cannons capable of 
firing 6000 rounds per minute and lead-computing gunsights fed by fairly 
powerful fire control radars, only 25% of all U.S. gun kills in Southeast 
Asia occurred outside 2000 feet (Captain Gerald D. !!ugg, "Combat Dart II," 
USAF Fighter Heapons Review, Fall 1~73, p. 10). 

111 John l'L R. Taylor, "Gallery Aerospace," Air Forces t1agazine, t1arch 1975, p. 
74; also see "Aggressively Speaking," USAF Fighter Ueapons P..0.viev1, Fall 1974, 
p. 2. 
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The implication of this example is clear. In the single-ship mode of 
two-vs-one-or-more it ~-<Jill be imperative for the ai rcrew to resist altogether 
the temptation to bend the "rules" even slightly. The difference between 
breaking off an attack after 15 seconds to clear and pressing on for an extra 
five or ten in order to score a kill is not great. But in multi-plane engage
ments such as those experienced by the Israelis in the ~tober 1973 Mideast 
War, those few seconds can literally spell the difference between surviving and 
being shot down. 

I would emphasize, moreover, that it is one thing to grasp this point on 
an intellectual level and quite another to actually possess the self-control 
necessary to abide by it under the extreme psychological pressures of air-to
air combat. As I have tried to drive home with the examples of Richthofen and 
Jabara some highly experienced combat vEterans have yielded to the temptation 
usually referred to in the American fighter community as "t1IGiti s 11 --that is, 
the tendency to become fixated 992a prospective kill--and, in many instances, 
this has gotten them shot down. Similarly, even pilots who are intimately 
aware of the dangers involved report that, in multi-plane situations, the 
temptation to start turn~9~ v1ith the first opponent who looks like an easy mark 
is all but overwhelming. I would suggest, therefore, that discipline of the 
sort demanded by the single-ship situation may not be as natural and easy to 
come by as some in the American fighter community seem inclined to think. Granted, 
you do not meet many fighter pilots who aomit to frequently ignoring established 
combat "rules of engagement," and it is terrpting--to say nothing of comforting--
to presume that American aircrews are highly disciplined. ~evertheless, there 
is room for some real doubt on this score, as the following two tales make 
abundantly clear. 

It was recognized quite early during the "Rolling Thunder" phase (1964-
1968) of the U.S. air operations over North V~etnam that most of our losses to 
ground r ire occurred in the daytime below d500 feet AGL (above ground level).ll4 
This observation was not merely an aircrew fantasy culled from the seat of someone's 
flight suit after a particularly tough ~ission. It was an empirical fact which, 
as time went on, was increasingly bolstered by hard data. As a result, this 
fact was incorporated into our tactical doctrine as the so-called 11 4500 foot 
rule'' (for high threat air defense environments). What it said was: do not go 
below 4500 feet AGL during the daytime in areas defended by heavy concentrations 

112 For those inclined to scoff and insist thatthey would never succomb to 
"t·1IGitis," I recommend a reflective reading of Events 20 and 21 in 
Pro·ect Red Baron III (Air to ~ir Encounters in Southeast Asia), AD 530311, 
Volume II Event Reconstructions , Part I Events 1 through 58: 18 December 
1971 - 27 June 1972), June 1974, beginning on page 98. 

113 Staff members at TOPGUtl stress this point heavily in the context of both 
one and two-vs-many scenarios (see footnote 92). They cite, among other 
things, the 26-ship "everybody-against-everybody 11 engagement mentioned in 
footnote 82 as evidence. Apparently most all the crews who participated 
in this exercise found the temptation to start turning very hard to resist, 
and tha;e,,<~ho gave in to it almost invariably got hammered. 

ll4 As the following remarks by John C. t1eyer concerning· .ctics against AAA 
defenses in Europe during World War Two point out, the vulnerability of 
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of small arms and light AAA (anti-aircraft artillery). Obviously the intent of 
· the rule was to delineate the statistically lethal small-arms/AAA envelope into 
which the smart money did not venture. Nevertheless, despite the extensive 
publicity given this rule throughout the T.A.C. fighter community as early as 
1966, even as late as the summer of 1968 I can recall individuals being shot 
down while in the process of making multiple passes, almost down to the deck, in 
known high-threat small-arms/AAA areas during1 broad daylight. 

Virtually the opposite side of the coin can be seen in Israeli air operations 
during the Six Day War of June 1967. The fighting began with a preemptive Israeli 
air strike against the Arab air bases. At this point the strategy of the Israeli 
Air Force was to try and take out the opposing air forces--particularly Egypt's-
on the ground rather than in the air. Thus, on the opening day of hostilities, the 
Israeli pilots were under orders to avoid engaging enemy fighters except when 
they directly interfered with the Israeli air strikes.ll5 These instructions were 
obeyed to a remarkable degree. o cite perhaps the most striking example,even 
when Israeli pilots (during the first minutes of the war) saw Jordanian Hawker Hun
ters bombing the Israeli coastal city of tlatanya, instead of engaging the enemy 
fighters they continued with their bombing mission (which, ironically enough, 
turned out to be against th~ runways at the Hunter base from which the Jordanian 
pilots had taken off).ll6 

These two tales pretty much speak for themselVes in terms of exemrrlifying what 
real discipline is--and is not--relative to the fighter business. tloreover, since 
the first story reveals that at least some U.S. pilots 'w'Jho fle\'J in Southeast Asia 
evidently lacked the discipline to stay out of recognized high risk situations, 
the contrast between the two of them ought to provoke some serious soul-searching on 

fightersconcentrated ground fire at the lower altitudes probably should not 
have been the revelation that it was: 

Our (fighter) group: was the first to attempt a penetration in 
force on the deck for a strafing mission. Out of this experiment 
I have these recommendations to make: That penetration to within 
ten miles of the coast be made onfue deck, then the force zoom 
to 8000 - 12,000 feet, navigating at that altitude, penetrate 
beyond the target, hit the deck at some prominent point a short 
distance from their target and then proceed to it. This, rather 
then penetration all the way on the deck where the enemy small 
arms fire is intense and pin point navigation impossible. 
That when an aircraft is below 8000 feet over enemy territory 
it be as low as possible. Twenty feet above the ground is too 
high. (Kepner, The Long Reach- Deep Fighter Escort Tactics, p. 41.) 

115 ~Jarren C. Uetmore, "Israelis' 1\ir Punch ~1ajor Factor in ~Jar," Aviation 
Week and Space Technology, 3 July 1967, p. 21; also "t~ock Dogfights 
Sharpened Israeli Pilots," Aviation vleek and Space Technology, 3 July 1967, 
p. 25. 

116 "Massive Resupply Narro\'IS Israeli M·argin in Air Po'.'Jer," Aviation \'leek and 
Space Technology, 19 June 1967, p. 18. 
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this issue by everyone within the American fighter community. For if, as I have argued 
at length, we do need to be ready to handle single-ship air combat the next time out, 
then the very nature of the tactical conditions associated with that contingency will 
demand a high order of self-control and intelligence on the part of every aircrew. 
Indeed, the discipline necessary to adhere scrupulously to the conceptual limitations 
inherent in two-vs-one-or-more tactics may well prove every bit as critical to our 
ultimate success--or failure--as basic aircrew skills and the technical quality of 
our weapons systems. 

Section 9. Concluding Reflections.ll7 

The thought with which I prefaced this essay was that in tactics, as in doctrine 
generally, final answers do not exist. Looking back I would submit that I have 
substantiated this thesis insofar as all extant systems for air-to-air are concerned 
(including my own two-vs-one-or-more proposal). To reiterate briefly what has already 
been argued at length, both single-ship and the known team approaches exhibit definite 
limitations. Single-ship is principally flawed by an inherent defensjve weakness, 
while no team system can be sustained under all tactical conditions. l 18 Although 
two-vs-one-or-more circumvents these limitations up to a point, it does not do so 
entirely. 1henever the tactical environment manages to break down team mutual support, 
two-vs-one-or-more reduces to one-vs-on'"'-or-r1ore, and, until teamwork can be regained, 
suffers ftom the same defensive weakness that has always plagued single-ship. Besides, 
the dual-mode engagement strategy of two-vs-one-or-more incurs a further weakness: 
increasa system complexity. 

117 The line of thought pursued in tese concluding reflections was deeply influenced 
by recurri g discussions, over a period of months, with (now retired Colonel) 
John R. Boyd. As a result many of the ideas contained in this final section are 
undoubtedly as much his as mine. Moreover, I think it should also be pointed out 
that in his 1960 Aerial Attack Study, Col. Boyd largely anticipated the sorts 
of misgivings concerning the ulti~ate limits of ALL aerial attack system which 
I began to have by the fall of 1975, and which I have tried to articulate here. 
I wouldspecifically emphasize that Col. Boyd 1 S 1960 study did not advocate Fluid
Four, despite much subsequent misinterpretation to the ~ontrary. In fact, the 
thrust of his lengthy work was to REJECT ALLEGIANCE TO "•.NY mlE AERIAL ATTACK 
SYSTEM ALTOGETHER. Instead, Col. Boyd 1 S intent was to reolace explicit systems 
with an exhaustive array of ·naneuvers and counter-maneuvers from which the pilot 
could choose the move best s~ited to his immediate situation. (The sections 
which substantiate this reading of Col. Boyd 1 S paper ar2 the last two: 1 TACTICAL 
FORt1ATION' and 1 FLIGHT TACTI:s~-- Captain John R. Boyd, .!\erial Attack Study, Fighter 
Weapons School Publication 58-l0-6C, 1960, pp. 114-123 3nd 124-149 respectively. 

118 In fairness to Blesse, who was, after all, the first person ever to formulate on 
paper an entire system for air-to-air, I shouldmention that even in 11 No Guts, No 
Glory 11 there is awareness of the fact that team systems cannot always be 
sustained. For example, in a paragraph labeled 1 TWO ATTACKED BY TW0, 1 Blesse 
describes a situation in which he felt the intentional splitting of the two-ship 
element--that is, going single-ship (at least temporarily)--to be advisable, if 
not unavoidable (Blesse, 11 No Guts, No Glory, 11 p. 23). Also, in discussing 
four attacking four he points out that in some circumstances it would 
probably be best for the elements to attack in 11 train 11 (Blesse, 11 No Guts, No 
Glory, 11 p. 13). 
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It may therefore seem somewhat ironic--if not inconsistent--that I have argued 
for the engagement concept of two-vs-one-or-more at all. The point I would make in 
reply, however, is that in proposing two-vs-one-or-more I really have not advocated 
any single conceptual approach to fighter-versus-fighter combat. Rather, the substance 
of my proposal has been to avoid choosing any one attack concert by instead embracing 
two: the team approach of Loose Deuce and, when necessary, single-ship. Moreover, 
the rationale for this doctrinal stance should not be myster~ous. If there is any theme 
which truly runs the length and breadth of this essay it is that, given the great 
diversity of tactical conditions which the fighter pilot can encounter, NO KNOlm 
ENGAGEMENT CONCEPT IS THEORETICALLY CAPABLE OF SUFFICING AS A UNIVERSAL SOLUTION TO 
THE PROBLEM OF DOMINATING THE AIR COMBAT ARENA. True, this conclusion still falls far 
short of the stronger claim that a final answer will NEVER be found for air-to-air. 
The imperfections of existing systems do not show that an approach without limitations 
is impossible. Nevertheless, as I suggested at the beginning of Section 8, arguments 
can be given for this stt~onger position by pursuing the train of thought which 
generated both the justification for and the limitations of two-vs-one-or-more. 

Over the course of this essay we have looked ctt only three engagement concepts 
which are conceptually novel: the ''shooter-cover' approach dominant in Fluid-Four, 
the "double attack" approach used in Fluid-Two and Loose Deuce, and "sing~e-ship." 
In addition, weaknesses have been exhibited in eact of these basic attack/defense 
strategies. What, however, does the existence of sue~ weaknesses imply? I would 
suggest the following answer. If we limit ourselve~ to ~ust those scenarios ir. which 
neither disparities in the sKill levels of the opposirg pilots, nor differences in the 
performance capabilities and weaponry of their opposirg aircraft, are so overwhelming 
as to dominate the air battle altogether, then PILOTS WHO ADHERE TOO RIGIDLY TO ANY 
ONE OF THE THREE KNOWN ENGAGEMENT CONCEPTS CAN GENE~AL~v Be BEATEN. All you need to 
do is first identify, and then exploit, the wedknesses of the particular strategy 
they happen to be employing. This fact leads at OYJC€ tc a p__rima facie argument against 
the possibility of a final solution to aerial conb t. For such a solution would be 
tantamount to have an engagement concept withoJt wea,1PSSe~. a system which could 
not be beaten. But the possibility of such perfection seens hig~ly unlikely. Admitted
ly, you can point to many strategic and tactical principles of warfare which have 
stood the test of time. The pilot rules-of-thumb for single-shi~ given in Section 8 
are examples. Nevertheless, I do not know of any which are without limitations in 
the sense of being inviolate across all possible tactical situations. Even the 
most tried and true battlefield principles fall short of being absolute. Consequently, 
I see no historical precedent to support the belief thav a perfect engagement concept 
will someday be forthcoming. The evidence all poit ts tr:e other way. 

Moreover, this argument can be substantially stre~gthened by considering the 
fact that, in the real world, the three principal engagement concepts which have been 
discussed in this essay--"shooter-cover," "double attack," and "single-ship"-- are not 
~t ell as disjoint as I have portrayed them to be. In the fluid, rapidly changing 
~onditions typical of actual air combat there is a point, for example, at which a 
lethargic double attack merges imperceptibly into a dynamic application of "shooter
cover." Similarly, there is a point at which a loose double attack becomes 

ll9 Classical Loose Deuce tactics appear to lie somewhere in the "gray area" 
between pure double attack, in which two fighters mount a series of alter-
nating passes against the bogey, and classical "shooter-cover" between a 
pair of fighters. Granted the system's theoretical emphasis leans in the 
direction of Double Attack. Nevertheless, it has been estimated that in only 15% 
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indistinguishable from two fighters operating as "singles 11 in close proximity to one 
another. 'Double attack, 11 11 Shooter-cover, 11 and 11 Single-ship" may be clearly separable 
as theoretical constructs, b~their real-world applications are not. Hence I would 
suggest that these notions, if defined tightly enough to be of theoretical use, are best 
thought of as simply marking widely separated points on an essentially continuous 
spectrum. 

If you are willing to adopt this perspective, then the possibility of a final 
system for air-to-air becomes even more dubious than before. The reason is that any 
well-defined engagement concept, as a singular pointona continuous spectrum, represents 
at best a compromise. Or, equivalently, each individual point is in one way or another 
an optimizationfor a limited class of ta~tical scenarios. Loose Deuce, for example, 
is skewed towards maximizing mutual support by holding to a bare minimum the sacrifices 
which the team must rrake in terrns of mobility, st...rprise, and flexibility. Inevitably, 
however, this optimization exacts a price. In the case of Loose Deuce that price is 
the system's heavy dependence upon the sk"l 1 and pro~ic1ency of the aircrews flying it; 
Loose Deuce is not the kind of system tha~ Cd1 be succ~ssfully worked by novices. 
Evidently, then, what entails limitatio~s ·r anv given cerial attack system is not 
the selection, for example, of the "wron rgagerle'lt concept, BUT THE ACT OF 
SELECTING AN ENGAGEt1ENT CONCEPT AT ALL. Jhy engaqerrort concept strong enough to guide 
the pilot i1 making selections from t1e array J na~euvers and counter-maneuvers 
available ~0 im ir going to be better ir s~rne s· 1 ·o~s ~han in others. Thus, 
the imperte~..t en ot c:enal attack syster1s gere II ppears to gl~Ov/ from the very act 
of creating such systems. If so, it lollowr~ rat an u~.Jeatable system for air-to-air 
will forever elude JS. 

An obvious corollary to this conclJsio~ 1at with the passage of time, any 
well-defined ae~1al a~tack system will tenJ o 'l~Jquated. The evolution of 
classical F.uid FoJr (originally Finser Four) an archetypal case in point. 
In 1944, w;th' i'TI ar 11 performing fighters o 1 s'ctes and large percentages of 
green pilots. t'le A11erican fighter gr ') os, h£-" pure 's ooter-cover" form of Fluid-
Four w sa fi.e systern. In the ~ands ct exoeriencei o"lots, it worked even better 
in tHG Alley. But conditiors eventua 1 ly era g d. "'On the late 1950s on the aircraft 
which formed the mairstav of T.A.C.'s line figh e Jrits (in turn, the F-100, F-105, 
and the F-4} cou'd no+ match the turnirg perforwarce of their prospective opponents 
(the MIG-1/, 19 ~nd 21 ). T~ altered s1tuat1on consequently presented the Air Force 
fighter commur'ty with a 1ew problem--~~'t of hav:ng to .·ight substantially dissimlar 
aircraft. And, because existing "-rooLfr cover" tactics could not readily 
cope with tnis p ospect, doctrinal evolutio'l begdn to take place. At the U.S.A.F. 
Fighter Weapons School, orthodox mutual support betweor Fluid-Four elements began 
evolving in the direction of a Loose Deuce or "double attack'' engagement strategy; 
shortly thereafter, R1ccioni formalized his Double Attack System.l20 

of the Navy's MIG kills in Southeast Asia were classical applications of Loose 
Deuce made. The rest of the time, the maneuvers actually employed by the air
crews involved c.oul d be just as easily subsJmed under a "shooter-cover" 
concept. (For a specific instance of a distinctly "shooter-cover .. application 
of Loose Deuce from the Vietnam era, see Drendel, ... And Kill MIGs, pp. 44-45.) 

120 Historically, both these lines of development appear to have sprung from the 
same basic li~·tation in Blesse's ''single attack' engagement strategy--namely, 
the irability of classical Fluid-Four tactics to provide any viable means of 
effecti'lg sustained maneuvPring against substantially better-turning opponent~. 
From this perspective it is ironic, therefore, that after about 1962 the advocates 
of Double Attack and Fluid-Four became so bitterly opposed to one another. 
However, both sides seem to have grown so caught up in championing one system 
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Similar evidence of doctrinal evolution can be seen in current percept ions within 
the Navy fighter community regarding Loose Deuce. Staff members at the Navy's "TOPGUN" 
Fi ghter Weapons School, for example, appear to regard cla ssical Loose Deuce principally 
as a device for teaching aircrews how to support one another . For t hem, TACTICS 
(meani ng applications of this building block, together with an i nt imate knowledge 
of the basic figher maneuvers, to real-world situations), are taken t o lie on a 
somewhat higher level than Loose Deuc'.l21 Why has classical Loose Deuce been relegated 
to a "building block" status? Again, conditions have changed. Three yea r s after the 
last Arab-Israeli VJar virtually no one in the Niavy fighter community seri ously expects 
t o see much of stock 2-versus-1 scenarios the next time out. 

T11is historical pattern suggests one last point. It is that system advocacy 
self-defeating insofar as it leads you to rigidify your tactics. The more set you 
become in yourtactics, the easier it is for youropporents to find new ways of bea ting 
you. Hence the sooner you are likely to be presented with new scenar i os. Yes, it may 
be appropriate--even necessary--to introduce inexperienced pilots to aer ial combat 
t actics by starting them within the conceptual boundaries of a tightly defined system . 
But to go on to insist that they forever after Jo all their fighting withi n the confi nes 
of t hat one system makes no sense w~atsoever in light of the inherently dynamic natu re 
of fighter-versus-fig~ter combat. 

121 

BARRY 

at the expe~se of the other. trat neither was able to see the extent to which 
both of ~hen were offering si~ilar solutions to the same problem. Instead, each 
fundawental ly misunderstood the ot er. Riccioni, for example, continued to main 
tain int the late 1960s that Fluid-Four had not evolved beyond Blesse's original 
formulation of the system (Riccioni. "The A;r Superiority Fighter - A ~1odern 
Analysis," pp. 61-62; also, see Guild, The Double Attack System: A Formal i za tion, 
p. 2). On the other side of the coin. the proponents of Fluid-Four at Ne l lis 
araued, as late as 1971, that Double Attack and later versions of Fluid-Four 
had no conceptual similarities whatsoever while, at the same time, ins isting 
that t~e employ11ent concept of their system RESEr1BLED t:1at used in Loose Deuce , 
with the exception of the use of wingmen (USAF Fighter 'leapons Reviev1, Summer 
1971' p. 34). 
This notion of tactics is, of course, quite close to the maneuver/counter-maneu
ver (or decision/counter-decision) idea articulated in Boyd's 1960 Aerial 
Attack Study. From this viewpoint--and I think it is a legitimate one--aer ial 
combat can be understood as a game in which the opposing "players" t ry to defeat 
one another by making more optimal choices than their adversar i es f ran among 
the physically possible maneuvers and counter-maneuvers avail abl e t o them. 
Notice that, as Col. Boyd has emphasized to me on several occasi ons, if this 
characterization is valid, then to talk of formations, ~aneuvers, and even 
of engagement strategies without reference to a specifi~ contex tual situation 
(or class of situations) HAS LITTLE MEANING. And while Col. Boyd was undoubtedly 
the first to substantiate this thesis formally, the basic insight involved 
appears to go back a long way historically. Witness, f~r exampl e, the following 
statement by (then Captain) Duane W. Beeson (written sojetime in 1944): 

Probably the best thing to say on tactics is that th2y do alter and 
depend entirely on each situation as it exists at the moment. The only 
rules that can be laid out for actual combat are pretty general and it 
just takes plain commo~ sense to apply them at the r i ght time . (Kepner, 
The Long Reach - Deep Fighter Escort Tactics, p. 70 ). 
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NO VOICE VID 

Capt. B i 11 t~oore 
~1AtHUSOUTH 

''Hhat we have 1s a failure to comr.1Unicate ,'' o said Strother ~1artin to Paul Newman 
in the flim, Cool Hand Luke Mart1n, play1n~ the pr1son camp warden, 1s instructing 
Luke in proper prisoner eti quette, tellinD hlm that he wouldn't be in such a bad situation 
if he knew what to say and when to say Jt , Communicat ions, or the lack of it, caused 
Cool Hand Luke's demise and 1t is go1ng to oe OufS if we don"t become a lot more articulate 
in ou r F1ghter Weapons lntercent Trainin~ -

However, what I am suggesting 1s not that vre need to talK more; JUSt the opposite, 
LESS . 

Recent aH' combat 1n the ~1iddle Ease has demonstrated the canaD1l1ty of the threat 
to CGr1t1JAM any and all f1ghter aH direction nets , Consequently, to continue to prepare 
for visual a1r combat with our usual deoendence uron two-way communicat1ons for airborne 
tact1cal plann1ng and mutual suppor t, 1s both unrea11st1c ana dangerous . The solution 
to this problem 1s plann1ng and realist1c tra1ning . IJe must face the fact that we will 
not be allowed to use our rad1o (note the s 1 n~ular case of the noun9 1 radlo'-
unfortunate, 1sn't 1t??) at w1ll to d1scuss o~r 1'10 0ame plan, decide on the appro~riate 
tact1cs and prov de mutual support from vector to bug out . Th1s lack of communications 
should force us f1nally to achieve what ~e ha~e ceen t~1ng to accornpl1sh for so long: 
Rel1able, pred'ctable rea tions ty each nemrer 1n the sect1on to any fors eeable situation 
wlth a minimum of dependence on voice comrL 

As 1t stands now, we br1ef vo1ce comnun1cat1ons 1n the 11 0 a a rule instead of the 
exception He must reverse this trend I don' t pretend to have any f1nal answer--the 
fluidlty ot combat wlll deny that Neverthe less, v•e n st force ourselves to train as 
we surely w1ll fight (to borro0 a phrase) . 

Rer.1ember, we are d1scuss1ng clear au, v~'C, v1sual 1dent1flcat1on Vl') tacti cs . 
lle ~v e said before, the dec 1s1 on to VIDa bo9ey w11 re nade -:" or us. H'l'l t'!e do 1t is up 
to us . Also, the purpose of VI1 maneuver s 1s no t so le ly for the 1 dent1f1cation of the 
bogey . The puroose of t hese maneuvers 1s to arr1ve at the moment of 1jent1fication in a 
pos1tion to emp l oy 1mmediately one or both ty9es of rn1SS J1es--not to en9age t he bandit( s) 
in AC~L ~le don't have enough fighters to do thts . 

The intercept can beg1 n in one o"f several \·tays . 11e are vectore(.: by 'lCI, or we 
are autonomous wi th a radar contact . Either way, one aircraft has the lead and must 
assume the res pons i bil ity for analyzing the 1 nterce!1t 0eol'letry and i niti ati n0 t he 
intercert . Rap1d and decis ve action 1 the key to success. Th1s is ~here t he brief 
and prev10us pract1ce flays ofL '1y 'lo'lingman knO\<IS that with whotev~r information I 
have available, I w1ll be mal<1n9 hard turns to establish r.yself on the bogey 1 s flight 
path. These hard turns '1AY re(]une the \•rinqnan t o cross my right nath as in a Tac Turn 
or Shackel . But, he is, in essence, flying on oe and the cross is only to keep him 
from beconing sucked. "nee the bosey ' s fllf]ht !lath has reen reached, my "'inQl'lan 
resumes his pos1t1on on the orig1nal side , This forces ne to be exac~ly on t he hooey's 
flight path o ·~" sl1ghtly across 1t--awa~' fror1 my \'Jlr.~nan. n1s :1ot onl y ensures the 
bracket, but 1t also makes the direction of nass obv1ous to the vringr.1an from the 
initial ha rJ turn for the to~ey's fli0ht path . 
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lne radio call 1·'11ich s ~1 -rd ~o d ~' s·-, · ns · l"i .. :h ; ~ ~:: ~. to "' t~1e ro~ey's c.ltitJde. 
Sir:-::1ly, your -~lir:,-~ ca ~ l s c;n ·.nd ~ nu- be ·· d1 ·' ch s cT:·es"'oncts to the tar9et's altitude 
in tho ...: sa:· ds - -;= f:~et ·: s s · or ·~. en · u,.., :. thc:t it should :-et throunh. T':e ,.,~n0r:an :1ust 
ackn \'·11 -.: r:- ::: ins r:1e .-~ an ·. er. Thi s information is cri:ical to the s~-, ~ot2r i ·· se ·~ ti ·· n 
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it should be obvious tony •·•i n·T:Cl - , s · nc- he s i · e·: ··ec·· , ·r: ·in· · on r.1 e. ':'er.1enber, 
if your F-A still s. ok_s, o a - ti ud ch nc · s u ti - yo ~ ce ~ rid of the snake. As 
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to take an) split i.. aLit ·de · r 1 · te al ·isla errnt et ·ee · th . t•·rc: (2 : fi.'ht .:? rs 
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th ~ ir or at on ·o t e e ·er: · fi ht - rs . ! ,1 Is ···0e · i · fa · r; : il ::·' r r: '.he ' "L) n a 
b··ac ·_et bu · it s a ~ hi ~ve .. J.t <~ he --;er in - 1 s · J _- · 01~ : he r ·crc:1t ·y e ' th .::: r o .~ ro :h 
o tlr, fi · ht-rs . /\~ 1~ i n , it · s t 2 :-: Te :o; ,c"'lt ·; s v• - di ~ cu .se · ea . li -::::r: in :Ja 
n ' es n 1 .ao n c r1r ·· t :; r2 · :! Li t i ho ·h a ~·c a·.=·. ';a e cl. '.!d ·. ~ - · er, ·· he · bo ·:1 ·:' .. . :1 
t ' ei --· Ol i i _.,er'· e· · s, a.-ita · ni~ a oo e c --·,·t s re:-d" · oo · in -~u - 0n · ar .. y ~ - · ·_ .,_ 
·- o ad \1• r i, n~ o b in fi i.-~ "~O ito 1 ~1e t.. .·y ~· t -, i_.-- r .:: s " .:..: , .:·· tc 
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.'\C'1 AND SAFETY 

~1a ior Chuck Seiger 
~1Jl."-31 Safety 

nany of us still have the attitude that 1.\Cl and Safet't are mutually contradictory 
terms or, at best, the two (2) 11hilosorhies have reached only a shakey comr'romise. 
Virtually every Acr1 requirement from the qules of En~agement to the Face-to-Face brief 
are safety oriented. Both those of us that decry the restrictions and those of us v1ho 
enforce them tend to forget the basic ourDose of 1'-.c':--Survi val--or, safety at the expense 
of the enemy . 

• !J.. safe fighter ~ilot is a mature, res:1onsible Professional. He is current, qualified 
and realizes he must continually Dractice his trade to maintain and imnrove his skill. 
Experience is \'Jhat \•Jill save hir.: \·•hen he must ~lay the 0a.me "for real. 1' A safe fishter 
jock is one who accom?lishes his combat ~ission and returns EVERY TI~E. 

Ex per1 ence and currency can onl y be ~ained th1·ou0h realistic training. qealisitc 
rather than r eal, only in the sense that training nust be non-destructive. If the rules 
chance v1hen the "balloon r,oes U"," then our traininr is not realistic and in the lon~ run 
it is destructive . Flyin0 ~hat we teach and trainino what we fly in a denandin~, 
realistic, ~rofessional ~cr~ ~rooram will ninimize our losses in 11eace time as well as 
in confl1cL 

Acn and Safety are not contradictory terms; they are, in fact, r:1utually inclusive. 
A professional f1ghter pilot is a safe ~ilot. 

T~OLL 
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YEA, FIGHTER fOHN EAST LOGISTICS 

~1ajor Pleas Davis 
~1AG-31 , S-4A 

In a fighter squadron or group, the most sought after b1llets are those in 
operat1ons , Once hav1ng made it to this pos1t1on, most f1ghter reople feel that they 
have f1nally arr1ved and that 1t is all downh1ll from there on in. Since Ops has 
complete control of fl1ght schedul1ng and decides who gets the good deals (HTI, 
TOPGUN and ACTI), 1t lS sometimes d1ff1cult to argue with th1s or1entation. Operational 
strategy, tact1cs, fl1ght plans and who fl1es where, 1s and has been, the driving force 
i n every f1ghter organ•zatJon 1 have been 1n for the past eleven (11) years. 

Th1s part1cular dr1v1ng fo rce 1s necessary and to those who presently hold the 
power, 1 sal ute you Make plans, create new strategy, 1nnovate new tactics, 1nv1te 
dissim1lar f1ghters down, go to other ba es, wr1te the fl 1ght schedule, and when you 
have done these th1ngs, remember that they are to no ava1l 1f a1rcraft don't fly, 
if people can 't be moved, food can't be obtained, or 1f there is no place to live once 
there . The word to always remember 1n 9lann1ng 1s logistiCS . 

As Operat1ons 1s the dr1v1ng force, Log1st1cs 1s the moving force . If there is 
no feel for th 1s fact, then confus 1on and disor der are surely to preva1l. Although 
m1litary log1st1cs 1s def1ned as i nclud ing all act1V1t1es not directly involved in 
strategy and tact iCS, 1t has somehow taKen on a negatiVe connotation w1th most f1ghter 
people . Th1s was read1ly apparent when someone asked me what my JOb was ·in 11 The 
Fighter Grour," and when J told them 1t was tt1e assistant logistics Off1cer, among 
some other th1ngs, they sa1d, 11 0h ! You poor , 1 !<now you must be disappointed!" 
Hhen anothe r offJCer was ass1gned to OreratJOns, the response was, 11 Not as good as 
be1ng Ops 1n a squadron, but one of the best JObs 1n the ~r oup . '' Th1s attltude prevails 
at the squadron leve l as well . Usually the thought or uns~oken assessment is that the 
logistics off 1cer either made the Skipper mad or 1s t oo sen1or and incompetent to do 
anyth1ng else, and 1s put 1n a place where he can 1 t mess th1ngs ur Th1s is 1ncorrect 
and after examin1ng the def1n1t ion, one sees that everything comes under lo91St1cs 
(i . e , , maintenance, supply, mess hall, ordnance, neople, fuel, bases, hangars, rens, 
paper, to il et , transportation--air and ground--, barracks, runway , procurement of 
fly1ng mach1ne • etc )-~veryth ng except strategy and tact1cs . So, it is my contention 
that log1St1cs 1s on an equal footing w1th operations and should he one of the first 
cons1derat1ons when mak1ng plans . ThiS means tnat the lo0,iStics off1cers 1n both the 
squadrons and the Group should be among the best . Too many th1ngs depend on the 
moving force of log1St1cs not to have the best handl ing it . If this 1sn't proof enouah, 
one has only to look at the h1stor'y of v.Jar in th1s century to see that logistics has 
been the dec 1d1ng factor of the conflicts fought . In WHI, 2. 7 tons of material was 
sh1pped for every sold1er overseas; in WW 11, it wa 7 tons; in Korea 1t was even 
more; and the stats st1ll haven 1 t been compiled for Viet ~am . Generals often consider 
the best strategy to defeat an enemy is to deny him the logistics necessary to function 
or l1terally, starve h1s war mach1ne 

If log1st1cs is not understood and used properly, then the best of plans are of 
little value Logistics should be taught at the lowest level and should be encouraged 
as a most honorable task~--A JOb that re~u1res great skill, personality and an aptitude 
for gett lng thlngs done ln a tlmely and efflcient manner c 'laking plans and trying to 
execute them without the Jog1St1 cs off1cer 1 s 1nput and knowledge is a case of letting 
the tail wag the dog . 
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To the off1cers and men who com~ r1 ~e tne log1St 1cs effort of F19hter Town East, I 
salute you and the superb JOb you have done and your tireless efforts to make this the 
best f ghter group 1n the Corp Pra1se at t1mes 1 forgotten when the lawn mower breaks, 
narts don't come on t1me, a1rcr aft aren 1 t narkeJ s traight, or the fuel p1t cables are 
accidentally cut, but overall, you do a hell-of-a-flne-Job . Keep work1ng hard and you may 
one day be able to take the place of F1ghter Par rot ; but remember, that onl y the best will 
be chosen . 

FIGHTER PARROT 

P. S. To save Lee the t 1me -- ''ln the world of the Dlra , the parrot is the best talker, 
but the wor ~ t fl1er, Wi th the except on of F1ghter Parrot." 
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