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:_
1

PILOT SS A IRCRA ROM VI I POINT OF THE A IR O RC
T he Air Fo rces have rat er t o ro ug lily explo red the fi eld of uided ig h-angle and

, g l ide bom bs rel eased o m aircra . T hi s pro g r m is undo ub edly w ell know a to the
Co o:m anding Gene l hro ug h the AM C pro g ress repo rt s. It includes preset g lidebo bs controlled by an automadc pilot, high-angle and gli de bombs remotely con-t olled by radio with and without t levision repeat-bac equipment, and high-angle
and glide bombs homiag by light, heat, and radar. During the war period there were
ma y projects and t6e na be r tended to grow continually. In this early stage of devel- '
opment there was not uch possibilit for real systematic planning. It should be possi-ble now to reduce the nu ber of proje ts to t ose meetin defi nite military require-meats and to sta ardize oa a smal number of missiles. These standardized missiles
should be used to cont ue researc and develop ent on ho ing devices.

O ur endeavo rs in p lo tless a rcr ft in the pro per sense i clude, n additio n to the
successful repro du tio ns f t e Y -1 type , a few pro isin beginnin s. H ow ever, theA ir Po rces sho uld realize that the task is far beyo d t e sco pe o f inventing adg ets and
tt ying to m ake them w o rk . T here is urg ent need o f a system atic an lysis o f the vario us
tasks w hich m a ned a lanes equipped w it bom bs, uns, and o ets per o rm, and
w hic6 no w m ay be pe orm ed by pilotless craft.

In ot er words, two develop eats have to meet for successful solutions of the
problems: The tactical v ewpoint must lead to t e choice of t e t pes of pilotless air-
craft; on t e ot er hand, p ysi a scie ce w ll proceed to off er more and more extended
tan es and i proved accnrary .

However, beyond tliat the implications of the accomplishments of the German
Peenem unde g ro up and o f the re cent develo pment o f the ato mic bo m b by U nited
St tes and B ritish sci entis s, ure m e o ds of aerial warfare call fo r a reco nsideration
o f all preseat plans. A part , i not a , of t e fu ctio ns o f the anned st ateg ic bo m ber
in destro yin the key industries, t e co mmu icatio n and tr nspo rta ion systems, and

i i tary ins allat o ns at ranges o f fro 100 0 to 10,0 0 0 m iles w ill be taken o ver by t e
p ilo tless aircraft o f e u em e velo ty. he use of superso nic speeds g reatly reduces
erro rs due to w ind drift aad o ther atmo spheric co ndit o ns and t e trem endo us zo ne
o f da ag e o f the ato c bo m b dimin shes t6 e required preci sio n. H ence, t e diffi ult

o ntt o l pro blem is ade easier.
For the future lon • ange stra e c bomber, the Scientifi c Advisory Group fore-

sees two t pes of pilotless aircraft, both wic wiags, one with a high traje ory reac -iag far into the outer at osphere, a d t e o er designed for level fl ig t at high alti-
tudes. The fi rst one be coaside ted as a furt er developmeat of t e V-2 rocket. Iafact, this was planned by t e German sc ends s. By using two or more step-rockets for
t e acceleration, a very igh speed is i part ed to a missile, perhaps as hi h as 17,000
mp or more, to ve a es of sever thousand miles. In this case, the ings are
required ainly for control purposes, but hey also serve to extend the gli de path in
t e lower atmosphere. 'he German s en ists have suggested a se ond ty pe of tra- _jec ory , requiring less in al energ , in hic the wings are caused to curve the path
of the missile when it re rns to t e region of increasing air densit so that it rebounds
to great heights. After a number of rebounds the winged missile settles down to a
steady de. Such a traje tory would seem diff cult to control ac u ately.
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,
TABLE II - Con in ed

GAS TURBINE PROPU ION RESEA RCH PROBLEMS - Con in ed .

ob Ge a c Rs a s, O oo
a d Rsco e dat o s '

A od o ic p o s( d

Na e le Wi d•tn nel tests on je t-engine Present G rman and U.S. wind
Aerod nam cs nacell es at B suns hweig, Stutt art. tuanels inadequate in si e and speed

( t t l 1O ,000•hp, 27•h diam, M = 1.0 for jec nacell e tests. Germans 6ad
w d t n l for testi g ll-s e jet 100,000-hp tunnel under construction.

acell es (80 omple e). Recommend large gh-speed tunne!
o f similar size be in luded in plans fo r ,

A F equi pment.

Cl . pro w

Intercooli ng Deaign stnd es by ind s r . German emphasis on mass produc ion
a d Re eat oi turbojets Postponed applied work

on c c e impro emea . U.S. work
should be encouraged.

Regeneration Deaign s diea by industr ; AVA Recommend systematic research on
cer c h t e anger e d ent, li ht weight, heat exchangers.

C osed Cqcle No e iden o rio a nsideration. Recommend Ackeret-Ke ler system at
Escher Wpss, Zurich, be evaluated in
terms of aircr t appli catio , especi ll y
wich use of he .

. .

Subao ic D sign s dieaof ezpen ble turbojets Re mmend de elopment of expe d-
i silea to rep e Argus tube of V-1. able, simply cons ructed t rboje

t for
missile application.

Supersonic No indl tion of Ge a t ought on Reco ead urther studies of super-
Missiles superson c tutbojet appli ation. sonic turbojet and co nstructio of

experimental mod l. personic wind-
tunnel fa ilities for testing propulsion
units at su etsonic s eeds urgently
needed.

i
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TOM I C EN ER Y O R ET PROP Ls 10

Based upo n t e publ shed values o f t e measured heat o f fissio n o f U '6, it is
ca c lated that the ava lable energ of this mater al is 3.120 z 10 1 B U per po und

.
T h s i s m o re tha 1,5 ,0 0 0 ti es t e lo w er heat value o f so line, the mo st po wer ul

e eneral y used o day. T e stndy o f che i al s suitable fo r fuel s o r ro cket pro pel-
lants indicates t at no res lly di l impro ve ents in the BT U per po und ratio n be
e e ted w ithin the f n ie s o f mole lar reactio n . h will be po ssible to pro duce fuel s
and pro pe ants more s table fo r ce tain types o f eng nes, increase their safety , i -
pro ve t eir handli n q ali ty, and lo w er their co sts o f pro duct o n. N evertheless, no
ho pe fo r spe a lar im p ovements in rang e and speed perfo rmance of aircraf can be
deri ved fro m u t er develo pm ent o o nventio nal fuels. U se of ato mic energy as fue l,

o w e er, w ill rad call h ng e this sit atio n.
The qnestion of whether or ot and how atomic power can be produced contin-

nously aad aca constant rate suitable for propn sion ca not be d s ussed in this repor .
Le us transfer ou thonght to an era i which t e fu damental aspe of t e problem
already as been solved.

It appears to me that the appli t on of atomic ener to transportation will `

p obably precede the appli tion to power generation for stadonary purposes. In the
l tter case the co s is t e go verning fa o r; in tr nspo rtatio n, it is the cost and the
w eight o f t6 e fuel to be arr ed. In hig h-speed aerial transpo rt atio n the impo rtance o f

weight transcend t e mport nce of cost. Hence, it ay be concluded t at the extreme-
ly eapensive ato ic gent, aow having been developed as an explosive, will be used
for propulsion and probably jet p opulsion.

In spec ating on the possible use of ato ic ener y for this purpose we have to
c a ge our usual concepta. For ezample, the weight of the uel proper is cert inly
negl gible. I other words, e ava lable energy is al ost u i ited. The roblem is

ow much of this ener we s all be able to ut t e in an eng ne of l ited size and
l ited weight, where t e weight of the engine includes all materials which have to
be carried in t e ve i e besides t e ato ic fuel proper.

Let us co nsider,
for e a p le , e case o f ro ckets . We s all exclude the use of the

di integratio n pro ducts as w o rk ng fl uid fo r the ro et. T he temperature o f t e disin-
teg rati o n pro du ts lo ne w it o ut dilut o w o uld be too h ig h for anp kno wn o r po ssi-
ble eng ineering te a s to resi t. Since temperature i s t e li i t, the m o st e icient

exp ns io n pro cess fo r the o id is the iso ther al expansio n, with the tem perature of the

g as kept at the m axi u a o w able value by co nstant reheating . Inasmuc as o ne o b-
ta ns the h ig hest exha s velo ty by us ng a w o rking fl uid w ith the least po ssible mo le-

' c ac weight, hydrogen shou d be used. Then assuming a maximum temperature of
000°F, which would reqnire cooli ng, of course, and a chamber pressure of 100 times

at ospheric pressure, we a obtain a speci c i pulse of 136 5 !b-sec/ !b of ydrogen
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selvea a was done i Ututed States and Englaad. he close coordination which
e sced in his cou t bet een bot technical and operational ilitary offi cers, the
iadustrial labor: tori es, a d the u iversity s entists was completely lac ing in Ger-

a y. Some attempt to e edy tbis si uat on was made in late 1944, bnt the eff ort never
got going before t e e d of the war. T e development work was s attered widely
th ughout t e cou t , ge y e to the disruptive eff ec of Al ed bombing, and
the va ious age es aad laborato t es orked independently and ithout adequate
coordination.

T he o nly Ger an radar p to e tensive a l use w as t at designed fo r air
war ng aad a r defea se. arly w s rtt ng s at o ns, ground-co ntro ll ed interceptio n sta-
tio ns , a d aircra t fi re co t o l equ pm eat, aa d airborne aircraf interceptio a equipment
w ere a in eff ective u e. ' e techn q es sed by the Germaa s fo r navi atio nal assist-
an e to bo m bers o n o sive m s sio ns during the Batt e o f Britain did no t utili e
radar, but emplo yed e bo ratio s o f the U n ted States airway navig atio al a ds. In-
ge o ns radio bea te q es were em plo yed and in som e cas es these w ere m ade to
o perate bo b co mput g devices ia the air a t. Ho w ever, the Briti sh jamming o f
t6 es e radio bea s w as very e ec ve, ia sp ite of su enuo us eff o rt s co ntinuo usly ade
by the Germans o chan e frequencies and otherwise alter heir techniques to avo id
jam ing . T he co ncept of usia g mic o ave irbo rne radar fo r bo mbing and at ck o n
shipping appareatly d d not co e n t l ritish and me ican planes carrying such
eq p ent w ere sho t do n over Germ an-o cc pied territo ry. T he captare of his equip -
ment created a co n ide abl se atio n o ng German sc ientists and mi l tary expert .la g e eff o rt wa im ed at lq u de aken to copy thi s eq pment. H o w ever, no so o ner
had a s art been made o n o pying 1 equip ent than 3-cm equip ent appeared in
A eri an planes. Rumo th t even sho rt er waveleng hs were being developed by the
A es us ed t e Ger ans to s a w o rk o n 1- and s o rter w ave eng th devices.hei r e o rts became o sc ttered the by that apparently no mi o wave equ pment at
all was ever put into productio n. In additio n, t e eff o o f the en neers w ere l so

iverted to improving tbei air-defense equipm ent aad to fi nding et o ds o f avo iding
A ied co uatermeasu es, so at t e po sit ve eff o s to develo p radar fo r new o ff ensive
use w ere greatly e arde 'he cvncept of using radar fo r the g ro und co ntro l of
ta ti ca and strate c a o er tions, o s uccess lly employed b the U . S. e th and 9th

r Fo rces, apparently never o ccu red to the Germans, even t o ug h so me of their
ro und equipment could ave beea a apted to thi s purpo se.

T he develo pment o f ra ets nd o her unmanned missil es was fa mo re act vely
p ed in Germany tha the deve o pment of elec ro nic equip ent. As a result,
app arently no advanced elec ro nic o r radio co ntro l m etho ds fo r the issiles co m-
pa able w it A ied deve o pments ever go t beyo a d t e paper o r labo ratory stag e. Had
the Germ ans 6ad aa c ve co o r ated ele tro nic develo p ent pro g ra co mparable
to t at built up by t e A i and had t s been com bined wit their is sile w ork

, so me
dang e o us w eapo ns m g a e res ted. Vario us ideas w ere repo rt ed by individual

- workers for the conu ol o i s ea but t e aerodynami s labora ories apparently did
not have adequate ele tronic alent and t e elect oaic ea ineers were largely cut off
from cont wit e aerody ic work. Only the most successful missi develop-
ment orga aqoa, t e P nem de oup, had a qualifi ed ele ronic engineering
e t on.
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