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TRAINING lor waf lakes IUne. Unfortunatdy we- no longer have 
,.ithf' r " ru.d)in n or limp. Of a clI~hion of ~pare· . ROlh haW'- hf:l':n 
d r:lslica lly I'Ix luccu by high·spccd ain: r.~ft ami miSll ilcs capable of 

I.:. I"J-y ing nucleOl i wcapOJl ~ oj ll'en Je ndous destruclivcnes!o. D-day will 
likely be nOI a day or mobilization but rather a day of decision. T hat 
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is \"hy the Air For'C1' i.~ r:-r,al"'f:d for immediate combat readiness. T actical 
unillj must fucus their attcntion on preparedness and can spart little 
time for funda men t... ] tr:tjnjn.~ of ... ircrew input. More than ever befol"'f: 
the. Air Training C.ommand is responsible for producing highly trained , 
capable pilolJ who .'IoN': ~kill l':cI in th l': basic rundamentals-~ilols who 
can readl a state of combat readiness witllin tile lactical units in a short 
time. This does lIo t lUcan tha t the Training Command will specialize. 
It will c.ontinue to produce n we ll· rounded pi lot, but a pilot r..arable of 
tr:ln~i tion i ng- to advanced Air Force a ir<:raft with a minimum of addi· 
tional traini ng. 

Air Trainin.~ Command policy has always striven for parallcl 
devl':lopment of trainers along with combat aircraft. A~ the capabilit ~, 
of our fis:hte~ ann homhl':~ incN':a~l':d , thl'. speed and perfonuance of the 
troining aircraft were improved accurdingly. Whenever the performance 
gap betw~n trainer 3fld first·line aircraft becomes too large, the trainins: 
lo.1c1 01 tbe combat unit is increased. f or example. in 1948 it ,,,as realized 
that the ne...• jl':l :lirr- rnh coming into ht:ing-thf: F.84 , F·86, B.47 , e lc.­
required trai ui rlg that <;oull1 not Ix adequately supplied by the available 
tniners. the T·6. T·28, and 13·25. The T·33 was introduced as a 
basir. tminer. 

The 1'-33 has done well as a basic trainer in past yea rs, but now 
the performance gap has opened up ,""II!ain . The suprrsonic, high.altilllde 
flight performanre of thr. fi ghlenl .1nd bombers now in th t: WIAI' inventory 
has again tldvanced the problem in flying training. Since the T·33 is 
un able to prepare the student pilol adequately for flight in the century· 
!e rie.~ aircraft, th e training load has been slippinK b:lck. on the comha! 
crew training pmcT3.m .1nd on the ti~t· l ine unilS rh r:mM': lve$. It has 
caused an incrt.ucd requi rement (or t""o'seat, trainer·fighter venion$ 01 
tactica l aircraft. These lighten are COSIly to operate, and inevitably $Orne 
eomhat capabili ty is sacrificed " 'ith the addition of the extra cockpit . 

In amir.ip3tion of this problem Air Tnining Command ~t a reo 
quirement ;1'\ 1953 for a ne w aircr::lrt to succeed Ihe sub~nic T·33 as 
the basic trai ner. 'rhe ~ene ral ope ratiom requirement for the replace· 
ment was completed in 1956, calling for a " lightweight economic basic 
trainer" capable or prclJaring pilut.! lor o~rdtion of "high·,pccd jet 
aircraft of the prescnt and the futur~ . " 

Now the T-38 Talon is a reality and will soon replace the T-33 
"T·Oi rd" as the Air Trailling Comtlland's basj!; trainer. Questions nat· 
urall y arlsc: " What cffct; t will th i ~ high·performance training aircr.ft 
have un the training program ?" " What will the impact \)f: on the 
first· line unil'?" Thl" .,nswe., to these. questi()ns will not be full y known, 
of COUIY., IInlil the complet ion of the present Category lJI T est Progrnm 
and IIntill hc fi rst T -38·1Ja ined gradu:H~s iHC- combat.ready in 0~t"3 1 ion;\1 
\lnilS. Our present experi~ nce does enable us to make certain assumptioru 
and draw conclusions trom them. 
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Speed Comparison 

Trainer vs. Combat Aircraft 
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impat:t /)/ the T·JIJ Oil ATC 

first , le t us cQllsidt.: r tht.: Vll ysical impact of thp. aircraft within Air 
Train ing COffinli\nd. The I(ee utLlia tion of a ilspacc is becoming in­
creasingly rt~ lricted and the high.pcrfonTlance eh'Hatteristies of the 
T·:38 will only add to this prohlt':m. If the student is to reuive rea listic 
and effecti ve training. 1IIa.:"ilU utn·powcr d imb corridors and supersonic 
Hight a reas must be established . Sl.opersonic Hying must be closely reg­
ulated 10 avoid \1nnecessar)" h.azards and community rdatioru problenu. 
On the positivc siue, Ihl' high cmillf' alli tllrles of the T -38 shou ld allevia.te 
w me congestion at tbc luwcr alti tude!. 

Basic Trai ner ond f · 1OOF Capability 

Capability 
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THE T ·38 

Lillie physical modifi r.ation of ATe. b<l.ses will Ix: required tn accept 
the T.38, which cau opcrall:: from any adequate T· 33 fUllway. The 
Talon '~ twin aft(lburnel"S produce a much shorter take-off roll, and 
the T·38 landing TQlI is n4!'ariy equivalent to that of the T-33 d(spite 
a 2~k1\ot increase in touchdown spe:ed. 

The mailllen::t.nce impact of the new tr"3iner is nol as great 1U 
might be ex pecte<l. ,). Ithough an extensive training course is required 
for ground c.rc .....m cn and !t~cialislS . The amount of ground equipnu· nl 
required 10 maintain tlte 1"·38 is not greatly increased over that for the 
T-33, bUI it must be procured with the aircraft. G"s-turbine Uilits are 
required for ~tart i ng, and liquid-oxygen equipment is needed to service 
the T alon's ten-liter system. 

The quir.k tumaro und characterist ics oj tht T·38 are reminiscent 
of the old T-6 ua ~. The black-bOlt concept, used eX"len~ ivel y in the 
T-38, a llov.'S Ieplacement of an f!nt ir( componem rather than n~(I"iring 
on-lhe-sl>01 ma intenance. S ingle-poiot, high-p~ssme rdueliug ami the 
capacious liquid·oxygen syst~m, which rcq uire~ only one fillinR pel( day, 
make the sieck train!.;r rr:ady to go within tllinulc~ after landing. 

Performance Comparison 
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The man -houn of maintena nce required for each hour of fiying 
linle will not incrt:ase greatly over those presently ~pent on the 1'·33. 
Although the aircraft j ~ ~ till in test status, it is already opr.r:lting at 
approximately :10 maiolcnam:c mao-hours per fl ying hour. By the timt': 
the T ·38 reaches the training lJascs, it i~ programed to be operating at 
14 houn per flying hour, This compal"CS favorahl ), wlth the 10 hours 
the T ·33 now ooasts alter more than 10 years of upl:r.ttion. Maintenance 
and operating COSL.!; will be slightl y higher for the T alon than for the 
T-33, but still quite nominal in vie\" of the a.dded performance. 

How will the new traint':r "flect the instructor personnd already 
in ATC:? Thus fnr, .....t b tve experir. Ilf".ed no difficulties in checking Ollt 
qu».lified T-33 instructor.; in (he T·38. Present pl"ns call lor T~3S 

_, -"­

'''?Jt??' rn 6u WWW"'''W'~" 'TUW ,.., ~~,n,,,_____ _ 

http:experir.Ilf".ed


26 AIR [Jl"ilVERSlTY QUARTERl.Y REVIEW 

imtructors to receive a 37-bo ur at:aUCIIlLC wurn; and Ii. 35-Itour flying 
Vro&',-aUl \0 qualjf~' lhem as T -::i8 instructor p iloh . 

NI':1<:I, It';\ ..~ consider the t:ffect of Ih~ Talon on the p ilot training 
program anti on tbe studell l pilot. The present T-SS program has 
rcccllUy been in' ~eased to 130 hours La make iu graduate more proficient 
:,.nd to introduce low-level navigation into the training syllabus. The 
T -30 progTa!' will be anot.her 10 hOliT'; longer, for" total of 140 hours. 
Thi.~ incrt"3.W: i~ being u:!W. to strengthen navigation and fonnation fiying, 
the areas where first-line unih fdt additional emphasis was needed. 

Compariron of tota l fl ying houn doe., not gi~ the entire pic~urc . 
The T-3S is nul n:SUiClcd by il:; (ud load frOIll an)' maneuver, including 
landi 'lg:., and il spends ,·ery little l i!"!)e in reacl ,inK its working altitude. 
T l.m a greOl tcr va riety of training can be accompli~hed on a shorter 
training mi!Sion . The T·38 syllabus o( 140 "OIlJ~ reprtse.nts approximat.cly 
100 training ~orties as compared with 80 mLssiulls in lhe 130·hour T·33 
,.rogram. 

From a studellt ~tandpoint th l'; step from the T-37 primary jet 
lraincr to the T-38 should Hol be a difficull one. He will a lready be 
experienced in normal jet operating procedures and in multije.t Clperati on. 
The student will of cou~ have some initial rlifficulti l's in coping with 
the high perronTIanr.e nf the Talon. The incfeucd stall sl'C'Cd of the 
,·38 rcquiro a higher fina l-approadl and tOuchdown speed. The 
quicke r acceleration a lld the tremendous jnc.rea~e in rate of climb (30,000 
it / min at su level) will require a longe.r prE'-soio penod for the student 
to become acc.limaled. Am from a purely mec.hanical point of view, the 
T·38 is much simpler in lUilny ways Lllan lhe T-33. Instruments and 
switches arc more logicall y and conveniently loc.at~d and many procedures 
ha ve been greatl ), simpli fied .. Exampl~s o( thil are th~ nonnal airstar1 
procedure which requin-! onl)' two st~ps, aod the cmcrgcncy or "Liger" 
aintart which is accomplil hed in onc step. 

With the team of the T ·37 prim3')' trainer and Ihe T-3S basic 
trainer, tht: ~ lllclen t need conquer only one majur [J roblcm at a time. 
In tb t: T-37 he wi ll master \he rudiments oC Hying and the basic jet 
techniques and procedures. Since 'j"· 3U procedu res are ~i!llple . the 
student can concentrau' on adjusting to tht: high-perfonnanc.:e c.:haracter­
istics of slIpt:rs<lnir. aircraft. This mcnUlI c.:ouditioning will produce the 
product tha t A,1"C is striving f OI', a pilot that IS "high-perfonnance 
orienled ." For example, ",hat hapjkns when the awesome SOllnrl "'barrier" 
is brok~n ? Actua ll y nothing happens in the T-3f\. The student pilot 
will not even I:now he is ~ lIpefl\On ic unless he looks at lIle noach indicator. 
This, then, j ~ one oC the prul"lcllos wl,jeh will not concern him when he 
checks uul in a fir..l -linc ain:nut. 

Thert: are other lessons to uc Icaructl in Lhe supersonic range. Th~ 
stmh::nt wlll ~cc how l"3.p idly high ~-force~ . required for maxUullm pt:r· 
fonnance turns, cause airspeed 10 ble~d on into sllb.~rmic Aight. In VIC 
formation tra ining ph:\Sc he will I('.. 'lm Ihl': nec;>_~sily oi precise CQn ll"Ol 
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T-33 VI. T·38 Balic: Training Flying Hours 
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OpTional lim....., 


'"'pcned ,-3.".,.'" T.J3 
~0:30 37,30 
33,00 33,30 
19:00 16:'.5 
31 :00 38 :30 

6:30 3,45 
1'30:"00 Tio.OO 

movements while supersonic, ~in~e the controls are very sensitivr:. If 
he ventures tOO far (Ol'Wani from his norrllnl wing position in fonnation, 
his aircrar, will be !hakel'l by the invisible shock wave being pushed 
ahead of the leader's plane. The supersonic dash to target, a combat 
lCchnique developed for the latest bomben and fighter·bomber!, will 
require careful pilot:lge navigation. Nu radio aids \.,. ill be available, 
ground is r.overed rapidly, and the pilot cannot afford to miss a si ngle 
check point. 

One of the most important ga in~ realizcu from T-38 training will 
be in high.a.hitude indoctrination. Ahhough the aircnft is flying at a 
high true airspeerl and high mach number, the ;ndicat.t:d ainpccd is 
quite low and i! usually in the aircraft's .marginal perfonnam::e range. 
The pilot flIu$1 avoid abrupt control movemcnU or rapid iltlitude 
changes, either of which can cause a drop in ainpeed . Any ail"!lpeed 
loss must be co~ted immcciiat.ely, since the aircraft is nperaling IIcar 
stall speed. In auui\ion to these problem~, tht: pilot must pay slleciai 
allention to hi~ oxygen equipment anrl cockpit pressurization. Any ma-I­
function must be corree,ted immediately because a pilot's " time of useful 
consciousness" wilhnut oxygen is very short at these high altitudes. 

fnil ia.1 indoctrination in high·... ltitude fl ying will be given in the 
transition phase, but in each phase o( flying tcaining certain missions 
wiU be devoted to showing tht: student the eITeets of hi~h altitudt: on 
that panic\dar typt: of flying, In the instrument phase the major 
problr:m i~ attitude control in the m;'\rginal airsp('co range. This problem 
continues illl(! formation flying and is compounded b)' slow aircraft 
response to po\lItr changes, High.altitude navigation is complicated by 
the very Slrong hi"'h·a lliluue wi nds and the continIlO\I$ problelll ot 
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alti tude ('".ontl"OI. The importance 01 this high·~hitud~ indoctrination 
cannot I>e overemphui7..ed. Both fighlc1"5 and bomb~rs are :maining 
very high cruising altitudes, and futur~ manned vehicles wi ll probe 
I':ven deeper in to space. 

impact oj fh< T ·J8 on first.line units 

In 1962 the first·line units will begin lo receive the T·37/T·3U 
trained pilot. What will the impact be? We belieye these units will 
reap a great reward. The combat units \vill recejv~ a man who is high­
performance orit'!ntl':d, a pilot who is mentally conditioned to deal with 
high climb ralc~, high.al titllde-tn1e-airspeed navigation and fOrYr'lMion, 
5uperronic flight , .. nd high -!oi nk-ra~ landings. This will be true wheth,..r 
the gradu.ul'. goes 10 a fighter or bomber unit, since both operate high­
perlorntana: air<::raft. 

For exalllple the T-~8 will eliminate the rcyuirement for the first­
lim': units to teach their fledgling pilol5 about high sink ralc. The slud~nt 
who trained in T·37's and T-33's is not pr~pared for this feature of 
high·pcrfonnance combat airc.l<lft . In the ohler trainen; a stall is usually 
accompanied by big change in auilude -ll, dropping of the nose and a 
falling off on one wing. Recovery i$ simple; a slight nose-down attitud l'; 
will "brl';ak" the stall. But ill the T·~8 and other high-~rrormancc 
aircraft a st:LlI is predominantly an ever increasing rate of des(.~nt, not 
necessarily with much c.hange in a(lilude. Recovery requires a large 
inr:rease in power or a very stt'..ep nose·down attitude with an exces.~ ive 
loss in a ltitude. The student who Ajes Ih~ T-38 will learn that in landing 
he O1U,{ make a Rat, power-on approach, mllS better preparing hun for 
cenlury-serie.s aircraft. 

It is true that the new graduate going to a first-line unit \",ll have 
to famili:u;-.:e himself wjth a high I)' complex new wea pon system, but he 
will not haw: to a ttempt this while coping with a high-pu(onnan~ 
aircraft Cor the first time. 

We belit:ve lhat as a resu lt of the new AT'C pilot training program 
the Ji~t- I;ne units will gel a ulan who can her.ome combat-ready in any 
weapon system with less training anti ",-ith a higher degree oi flyi~ 
sa fety than has ever ~p.n possible befOt'e. Thil should reduce the units' 
tr3in;ng lime, costs, amI the numher of two-seat combat-type aircrah 
that are required . 

LET us sWll)uarize th~ over-all illlpact oJ the T ·38 Talon as it enters 
th l'; ATe inventory. Although th i': llsual adjustments to the training pm­
gr<lm will be necessary, as with any new piec.e of equipment, the phys icioIl 
impact oC the T·38 will not be too great. To thi': ~tlldent pilot il means 
a logical aod uuiConn progression from the I-udiments of flying to th e 
ma~tery of a high·pcrCormancf': jet. 

The first-line uniu will receive a pilot who is already qlJalified in a 

-. 

... 

http:overemphui7..ed


THE T·38 29 

~lIpersonic jt.l and j~ high·pc rfonuance o riented. He shou ld hr-. combat· 
re::\dy with less tmining and with ... high("f degrep. of flyi ng safely. 

Every pilot remcml>cn his first reaction to a ntIV airplane of grealcr 
perlorman<:c thilll what he is accustomed to. A pilot SlcPVillS up to a 
higher-powered aircrah is gene('<llly Illlf':d with misgivings and doubts about 
his ability to master the new "hird." This has a lways been lrue, whe ther 
it was a step from a RT-1 3 to a T-6 in early World War II, o r ironl a 
T·:n to a centu ry-series fighter. Nonnally pilol\ \~ Il quickly adjust 
thclIlsc[v\:S 10 tLe change, and alter a few Hying !louN the doubts :l.fe 
replaced by confidence ann rver increasing proficiency. 

T he faCI Ihat Air Force sludr.nu anu pilou can m"ke this upward 
step is a resu lt of (.all';(ul attention to the leamjng pJ'<Ke.ss ;n the Air 
Tt<\ining Cnmmand and throughout the Air Force. T h... Training Com· 
mand long aKO rcct>g:ui'tCd lh e importance of proper mcnlal condi tioning 
oC ils ~ I udcn t pilots. The product of t hi~ awarCHC~S i~ the T-3U Ta lon, a 
trainer to brictge the gap. 

H eadqufJflefi A tr 'j'rnini'1g (;()mmand 
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