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10 AIR FORCE TIllES luNB 11, 11M 

Atomic Powered Flight Looms 

NACA Scientists to Seek 
Greater Spe.ds, Range 

CLEVELAND. - New jet fuell. twice u powerful .. 
J: ~t ml~~ree. new hirh h~t-relistant ~etall, and .the 
at..aerln, peMibilitiu of atomic-powered fhrht await the 
elusive "break throurhs" of air eeien~lnlirhta wWah will 
opcn the way to ,'nst speeds an,..d_r_a_n_ge_s_._ _______ 

Livinc daU,. III the babllat 01 
tr.nsonlc lpeeda, IClentiala 01 th. ID fuel ...1Iht. unlimited ,..,. 01 
N.lion.1 AdvllOry Commlltee for .n A-pl.ne .tllI blnCN oa the 
Aeronautic. already think In terml wellbt of th. reactor enellle ItMlL 
01 10 .nd 20 M.cb numben. Tbe C.a~""" at 1M -- 
th~oreUul .ppllcatlon of .tomlc ....,., tile .to_ radIea la 
power to aircraft ia .Ire.dy • pnc- ...ble til.,.,.. f_ • _yeatleul 
tlc. 1 problem of the rl.:ht m.terl.ls Jri e.«i.. off"n IeftftI ...... 

and the rlCht cooling sy.teml. ItWtieL J\mo" tile., • .,.... ., 


Bet.~.....lIlrm ••d pt;Huct nrcul.tln•• cool••t Mtwe .. t... 

lie, t .. e I .... tift'It'!s route of de- re.etor .nd the eallH, thea ... 

•Ip, u;worb.nlatio...ad WIt- 1ft" tbe Hat tlltoIII" tlle Jet 

a road NACA baa trnd"d bu" I......Isl.,. 

In· hand wit .. Indultry. C\.,U reo Finding a cool.nt to do the Job 

I«'. rtll ••d tile JDIUtarJ ••ea bowever I. a puzzle. AIr bu poor 

1'15. he.t tranaler qu.Utia. Llquidl (In

A drnmaUc annu.1 "atockbolden cludll\l Uquld metala) DlI, be polo WIND TUNND. __ at NACA', Flight ,_1.I0I'l Laborotory at Clew


report" mad. by NACA lut week Ilbl. eoola.la but 10 f.r - bu \Q last the _nd .nd na.. cItarac Iond poi' ,hi. _ .-__Ie _lot ",illlle model ....nough """'...... 

flight...t 50,000 feet wi .... ~ _1"\1 10 1300 "'Ileo s-r hour. Theto top bnll of ,over_nt .nd been found wblda doea th. Job tlristics. INdy • II lnCIuda ....a•••,... of Uh. droll one! pitching of .... CftIh. 

Induslry. described th. &rOUp'1 fu- without corrodiDe the .q\ne perU. IIetaIa and their re.c:tIou to 
t ure I'rojecla. The preaent.Uon, SWEI DI"G the .tomlc eq\.. haat .n another part of NACA" j NACA labe IDelude ..... ........ ,.. aannI -.-.. 
.tagcd at NACA', Lewi. Flieht to block danaerou. ndl.tioD from qu.t for \be inaredienll of tomor· wInd tur.nela .t tile ,... lab III after Ii eruII. TvllI Jet e...... 
Propulsion Labontory In Cle,-e- crew memben ia .nothel' thorn row'. ultra'lOnic flight. Proll'Ul Callfornb (to lie enlaraed with .....11111& ...... e."an, ea. 
land. Oh io, rc, lcwed recent In NAC'A'. aclentific Iide. ParaWn, into Ipeecll above toda,·. record .'Y-:\lI ' IProprl.tionl) , and at the tlnue ta re., ....wI.. air ... Ih. 
arhi,· ,emcnts .nd skctch~ • few cadmium, boron and I~~d .each slop (ahaut Mach 2.5) d~m.ndJ far other centrn . Thry . Iso Include eenpl.g ful ..pan lIanu." Ilia 

d i ff~rcnt,· types of rad IAtion but a slllrd l~r mctals for aircraft con- Jabs for tesllnc whole u cines, bol tombllstioD rhamber. tIL. shlcld "hidl will stop ail of them sl ructi on. Evcn the 'bch 2.5 spc~d break,n,! d""n fuel. , torturing Dr (,'llor·filming IlItl!Dllon21 
~.:'\~ . ~i.:~ :. r.. ~~~ ,nrl "till be Jirht rnnu ~I (nr 11 ,I' In ,, { til,! X • -. ;. ~u: : t .u~."f' dt.lCt,"",: ~ I m~tal 'I, firm'" roc:ktts on the' ~round : cr:lshcs, scl(lnh !-ou :('am~ 1 the na

an IIrrr~ft ;. ,,, '1 ~ct Ma,lable. it if It ha'l h~hI ,t for morc than a or In fli ~ ',t, and \).1nkl ,,( eleclronlc ' ture of Ihe fucl sriilale . nd the 
l!~. rinl for Ihe r( "etor r arts l f,'w " ,'. r ,. . . Ihrains f,lr cumputine Illd .n.alyzinl rn':ine hobpots "hieh IRnitl'd iL 

"I ~u I11U, t hl,e , .p,·,",a l Ilrol'<'rtlrs\ The hi,.h .r('~· ls c.on' ,t\crcd fur data. Thry dr"elope~ • rrt'~uro '~'trlD 
not cailed lur III curn nl )N ~n· ~onH' I. Il ~ r.,n;;e 111,>"lrs (ahuH-' I • . ~hicil aulo".,2t1cally ,prays " 'a ler 
~on«. ~Iany Im·t~l. ,h·.,rl.o '? many ~I :och 10 (o r t;,;tlO miies nn h!lur) I I'ro1)\('O" be.:!:ln!! 1(.lullon ...~~c on the parll, (,;rmlnl . team . nel 
neulrons thry Inlel fere w,th Ihe would produce hent ('nough tn melt not th.' only items In NACA . cClOling IhelD Later crnsh te.1I 
.Iomic renct ion. Aluminum does any kno\\ n materials. Surh I mis· "slock holtlera report." Break showed . that even whea enlinea 
not but It I, "'eak('ncd at hleh tern· sile woul<l l'Iimlo quick ly out of the throuchl alread, bav. COIM In were tom olf tb. plan ••nd Y'poW 

per.turea. Iron ab.orba more aeu- earlh'a .tmosl'bt're and bulinl ura. which wera equ.lly lIaffUal conUnued to eater th. Intake, De 
trona II brMvier but I. atron,· would not be too aerlout at Ihls )'enrt or ""eD montha .,0. Their fIre. resulted. 
er under be.t. Some lron·based aI· point. But, on rt'cnterin, tile at- IOlutiolll, IOIIlI .Ull In th. d ....· er- _ "Ivai la atlldled II the 
loy DII, be th • • nswer. moapben It would quIckly reacb fled c,wlDrY, .ra .\read, fI.lI,d1q .... cruIIa to find tile llllpact .. 

OInYentional jet enlinea .nd be.1I enoulb to v.poriz.t diamondl. pnctleal appUeatioa la procIdoa perIOD_I of auddeD atop&. 

fuell poea their on que.tloD U S"dlea .t NACA'.......e' lI.. aJreraft. 0tbIr bapro'I_1I wW Tala with cI_.......... tbaI 
the enatJleJn pull toward blPer .... abu_.. I. tlle lleat - _a be readJ for 1IIchaItr7. bUmaDI IIII&bt ...,..,. the Impad 
and blper Macb Dumben. C_· ......, ........ , IbdI .. tllat Crull-flre .nd nnivaJ ~ but ..... pIaDa _II -W _ 
preliion 01 the air In • Jet II tied U........ IIeat Mtw_ \lac.. for IDilaace, II ......., peJial off N....... .nd und_ ....\opaMnl. 
cloll11 to III eWcleDeJ. Comprn- .... , ... tbat'" II .... f_ Ia ll'IaI ..... clurtaa cruIML B, an ...la whIcb (1) caD bold tile 
11011 II DOW do.. b, IIIIIIJ cloaaly atIU ..II..................e,•• acuttUq ..m-r, caa ( t.. .... 

•paced rotor blades (eKb ••DlIII ••reb far nell lleUer ...... ruDllll'.f th. CoUI) Ia Intalltloaal .....,ar la place (I) an tIu_ 

'lAMID In ,he hedgehog of ,'olOr .Irfoll) .plnrune wlthla th••D· lacl... taIIl., Ia ...,.. fI" tab off type --. the lAwiI .1IO\IIIl la .bIOrb till IIIoek (I) 
blo~. In.lde a let _ina corn atlin•. Enalne _I,bt fla ... cut .nd ..... reaeIIl................ lab baa I..... _b .boet an ralunI to pCIIltloD wltIIRt -tlDI 

pres_ cosina. Oft NACA techni lpeed of pl.nes nlled bJ IIIiDI .....,. .. tepftI P. wltIaIa _ .nd iD.IlII'J p.......Uon. • _ .oet of their .... ... ( to) 


fewer iliad.. ... aplDDlIII them ..... ,. IlIIIlb .... aIrcnft. .. 10ft -all to prenIIt iD.I.,

check 

vilol in'emol dlrNn.lons. Th. III1h.r .peed of the com- \I ..-can an oarun _ 
pralOr thoup pula mon au.. on "1 tbetn 

cian "'" • ",Ie_'" 10 faster. TtatlDI JaclUtItI .t aU time ........ __ .. ... lin.. an ..._ ••_1_ 

of tb. problelDl wbld! _panta the blad... Like .n1 . Ir foil, the,. i .;.... ..na~ _II wIU lIa 
acience from bllb M.cb tpeedl .nd are subject to at.m~ and en : , ........ fat.,. UIlIIII ...... 

. I _.l I er .ctually be destro1~ by their 0W1I .~ . I ra ,
unhm t~ Due ear pow • vlbntion. Redellen of th. __ \ 1 StopplDa jail on altort naaw.,. 

Last monlb tbe PresldeDt ....~ preeaor II callad for till acl.ntlall or .ort of pouIbi. cruba II _ 
Inlu law. $5 million .pproprl.tlon think. • 1etber.,.. wilen proar- baa ... 
for FY-5.'1 ~nstruction .t tb. tbrea ••• .\ re.d'..... made Llira' _ be.. 
NAtA I.bor.torle, In Cleveland. NEW t1JELS ('.a dOUdabl. jt~~ ,J I b I ...u.' malt.....1aW 

d M ffelt Field power of even present , e.., ell W"VLanel,y, • . , .n 0 , NAtA IIY" III IClentl.1I .,. pro'" problem. P.r.cbut. link. an 
f3\. Tbe government..ponlOr~ In, tb. molecular. atntcture of IDcb eoall1 .nd otberwlae UDiltlafldorJ. 
cr"up'l flcililles .n already val· fuell " propylen. oxide, to dew\- Under NACA atud, la , _thod 
ued at more than ~ million. op more e(ficlent lyntbetiCL Prop,' 01 I th \brust III the jll 

.. NA • \ f m ~b of lene oxIde baa • fl.me apeed (aD raven III •
\\ ,th Ihem CI neusel u index of fuel efflcleocy) twlee that 'Dline. B1 openlnl .,.Ina Ia tile 

the reae.reh and development 01 of normal jet fuela. Thl. meaDi tailpipe .nd ~lrectln, th. thrual 


. loYt'rnment and Industry ID • con· It can burn . t blabar apeed ••nd forw.rd .n NACA pilot Jut ... 
ccrtl'd effort. ' lower preIIurel without failure. I_Iv laded bla jet Ii,bter ~ 


• •• Otber ,paclal fu.... . \readJ te.1ed, ca ...... .. 
HUel EAR power lor . 1N:r.ft. .re even more promlalq. ward, for th• .,1,IUne alock b~ 

' '',IIaI~ •• much u two million Screech, the unsteady opentioD an." 
Une pound. worth of thrul t of Jell .t blab ltmJI.U'ture.. II Th. n_....vka atlJ1 81111t he 

• " a pound of unnlam, I, literally .nother barriepbr to \dIbII' =: nJ1Decl bee.UII It cula ·tIIe tIIruIl 
0';,. of th. naUon'i bottest proJecta. apeedl.ltJ Th• I, d=,en:- --lilt, oC the alnnft III OlabL But, till 
NACA, eoopentlna wltll the com· c.n u m.te -- ha I f1 ted lI.

nln .Iready contract~ to pro- Involvn • blab·pltcb~ acre.JDlne IM'ACT TISlIMe I. clone on ....1. appctrotut. The .ofA:O: n :.. d.velo...-t prom_ to cutfue. aD .tomlc "n,lne lilt weak .ound. To .tud, It aacI III e..... bock, 0"'" and ....t pan mode 1:'::N~rla-: :::e... ftC! -.:I ,.... iDe NDI ....... uotllar ....,

defined tile problem. ' NACA u.- t1Dr ..ter~ooIad striking ....... p=rt._ld be WI Ina .. ..... ....
..... ...u 


Deeplla the proaaIIId ....actIoa probe ~ .. ~ .. INMk inti ~ ............... wit 


http:IClentl.1I
http:eoola.la
http:m.terl.ls


'jU· ·dCh C· They're 80th Involved in Job . ranlum an eap Igars 0/ C~eating A-Poweced Plane. 
• ~~.~~.~~. ............- . By JAMES CROSSLEY 

J 
," ~ .. j NEA Sid eorr..-de.t 

~. ~ t CLEVELAND--(NEA)-You are doi~ okay in the job of 
creating your atomic-powered airplane. 
There are still a lot of headaches. The job looks simple, 

but when it comes to getting the power plant down to the 
.l --= .- -.. wl!icht a planl! could carry, that's 

soml!thinl ebl! apln. And then 
thel'l!'s the job of keeplnl the pilot
from belna drllled like SwIa 
cheese wltli deadly radiatlona. 

AT NACA n.IGRT LABOItATOIlY, w. ._~ .alt. Its U ...... 
'" ,..... tIIrMP ....lated pIaH eruIMa. 'fte _t .. the latell 
~h desIp to let a ...... Rnlft tINt IIIKk .f a crull. 

DAilY r 

NEWS 

This Is a l'I!port to you on l'I!
Il!arch into this project In which 
you have a vital pan-ven
thoulh you ml,ht not have known 
it. Your tax money makes it 
posalble. It Is bII-.I on a tour 
of the Lewis Flllht Propulaion
Labontory in Cleveland, one of 
the inataUations of the National 
Advisory CommIttee for Aeronau
tics (NACA). 

The lCientlsta who wel'l! handed 
thl! job of improvinl planes early
in the days of flight are batter
inl down the atomic plane prob
lema. They are doinl many Other 
thinp, including 80me wOrr7tna 
about the IUY who steps up to the 
window and buys a ticket for a 
plane fII,ht. • • • 

It wW aile come u a pleuant 
surprlae that the men with the 
mic:roecopes have even found a 
IIR for cheap ~en~ in oil. 

The NACA Iajout, IP"Iwleel OIl 
the edp of Cleveland's .Irport, Ia 
• IClenliflc paradise. 

EquiDDecl with everything from 
trem..idoua blocks-long wind tun
nels to iaatnaments fO~ 
I"Iphina the froezing of d eta 
of w.tar (they frene the 
bottom up. incidentally) the men 
who work han are on the very
frontier of human knowledge. 

The jackpot in svlaUo!!!. at this 
point, Ia the .tom plane. ·Hoe mili
tary _rvicea, the Atomic EnerlY 
Commlaaion and NACA all have 
their bnin cella quivering in pur
suit of It 

'I'BI8 Mt1LTIPLII SANDWICH ............... II, .. NACA .....
...........U Ie,...... .............. ...a nea.,....1IItIIcIl_, _.., lie ..... ~M ....... ...... 
One pound of uranium WOIIld 

lII'OCluce u much heat .. ftrInI up
lwo million pounds of ,uoline. 
That single pound baa -17 
amountlng to three and a half 
milUOIl pounds of ~t Is 3J 
c:arloedL Mind you, the uranium 
would be • one .nd one-half inch 
cube. 

With 

heat wbleh wou\d melt even the 
toug"-t materia.. in the world,
such u dlamonda, or the ac:reech
Ina of jet burners whlc:h can 
...reck moton with vibration. for 
examp~ .tom plane Is dill 
the dream. 

The dlaintagntlon of uranium 
when amac:keel with neutrons 
&Iva off heat, the NACA aclen
llata explain. 'nUa ~t could be 
uaod \nataod of ~t fllels to 
burn air In Jet.~ 
..t 1UIIII _ ....... Is de

viaeci to conduct the ~t, the 
machine ia too bulk,. The h'lOt 
ia on for a c:hemlc:al, PerhaPS even 
a molten metal, wbieh CIIII oct .. 
a con4uc:tor. 89IMthInI .lIlra the 

fr\:
that c:UcuJ.... in your re

entor, work In _ 
l'I!, the lab :fzanla haft bit 

on • valuable ahortc:ut They au
e\oae t.t materlala in metal riDe 
tubaa aDd rotate tbam InDde like 
~ • bl@IIaU .--I the 
lip of tile gt..; ., altarDate ~tm. and eooJiq at dUrenDt poai
tiona on the rUta '!MY atudy an
other of the .tom pia. Dnb1ema, 
corroalon of the matar1a18 uaecI. 

The ac:ientlfte hounda aI80 .re on 
the &nil of a perfect 1MuIator to 
protect the pilot " radl.tla 
A number do cWhrent jobs bt 
no lingle one do. ' ver)'thlnl. 

That .tom plane you al'I! pn 

~ 
inl to c:rNta Is DOt IOlnc ,
until the meta\a, ebemlc:ala _ 

r materlaia c:atda up with tb 
ulona of enct---. NACAl 
report:tf! .. the\ I.. ac:ienu.j
labor w,. eftI'J day to IaI 
pn>ve Invat batter inateriaI 
.. weD .. methoda.. . . 

n ere _ ........... 
on display. A jet ~ .... 
ac:roaa • heDger ~ Tbat's __ 
improvemellt. U..... _ W87 ~ 
found to revena tbe a\riIow f1idIII 
the rear of • jet pIaae run..,. 
would _ day have tobe ...... 
u the dIatanee from downtowD 
to the .Irport

There wu • new _t to a .,. 
puaengera in c:nabea. AIr CIIIb
Ions and aectlona wbIc:b IIu al
low tona of ahoc:k to be ........ 
In the leut damMID.I ~_--a.

A great deal Of tIM ___ 
involves probinllDta the ID....... 
- v.por twnea, Iboc:k .... ... aDd 
luch. That's where the cII!Ift 
come In. One method of atu~ 
.Ir flows. Is to introduce am_ 
fumes whieb can be -. Ther 
found the beat amoke ia produced 
by buminll oll__keel eIJen .... 
der forced dntt. 8-7-M 



NACA Unvei_s Jet Reverse Thrust; 

Studies Problems of Nuclear Engines 


A demonstration of a jet propelled air
craft taxiing bllckwards was given to ap
proximately 1500 represcnta tives of the 
Armed Services and industry who at
tended an Inspection of the Lewis Flight 
Propulsion Laboratory of the National 
Advisory Committee for Aeronautics this 
week. 

The problem of landing jet aircraft on 
icy or wet runways where use of whcel 
brakes Is impossible is a big one'. Pro
peller aircraft use reverse thrust. Other 
ideas have been put forward for jet air 
craft, but the N ACA has now come up 
with a system whereby a double set of 
blades are located inside the tail pipe. 
When not in use, the blades are closed 
to cut down drag, but when opened thc~' 
divert a portion of the blast forward so 
as to reduce the speed of the aircraft. 
The NACA system also has the advan
'tage of being able to dh'ert the flow to 
a\'oid hitting airplane parts. At the Lewis 
demonstration an airplane was actually 
driven backwards on the runway to dE'm
onstrate the force of the reversed flow. 

The visitors also were shown the re
sults of studies to Increase the efficiency 
of jet engines. Smaller compresssors with 
longer blades and ' fewer stages of com
pression were demonstrated, as well as 
redesigned combustors permitting higher 
air flows without flame outs. 
, The many problems involved in the de

sign of jet enlines using nuclear fuel , in

stead of gasoline wc're also discussed. It 
was shown that one pound of uranium 
would be equal to 2,000,000 pounds of 
gasQline. Im'estigations are proceeding 
toward the detfrmination of suitable 
shielding, coolants, and structural mate
rials for such engines. . 

Of particular interest for the super
sonic aircraft of the future were tne 
studies underway in the structural effects 
of aerodynamic heating. It was point('d 
out that experimental aircraft which 
have attained speeds in excess of mach
two did so for only a few seconds, If 
the~' had maintained thos(' speeds (01' 
more than a minute the heat would have 
risen so high that the metal in the plane 
would have been seriously deformed. At . 
mach-two plus, for example, aluminum is 
no longer dependable. At mach-four 
titanium is useless so that the 'mueh 
hea\'if>r steels must be used. When speeds 
as high as mach-l0 are attained eyen 
diamonds would vaporize. " 

Col. McAfee to Netherlands 
Col. Broadus McAfee, XVnI Airborne 

Corps Deputy Chief of Staff, is leaving 
Ft, Bragg, N.C., 15 June for duty In Wash
ington, D. C" prior to assignment as U. S . 

. Military Attache to the Netherlands. 
Arriving at Bragg in May 1952, Col. Me-

I' Afee served as Post and Corps G-l until 
I May of last year when he was appointed 
, peputy Chief of Staff. ' 

Army ' Na~ Air Force Journal - June 5, 1954 
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'AGI·. SAN FRANCISCO CHRONICLE, Thursdauune 3, 1954 CCCCAAB 
) 

J~ S.'Working 'All Out'; on Atomic PI-ane Engi~J 

CLEVELAND, OhIo, June 2 

" - The Government'. top 
aron,.utlcal re8Ml'Ch agency 
JCIiIy ended aecrecy on an ur- . 
ent U. s. effort to design 
tomle power plants for air· 
raft· before Russia or any 
tiler doee it. 
The National Advisory Com
littee for Aeronautics also 
JaeIOleCl th.t research i. 
ointed tow a r d inter·contl
Ifttal pided missiles that 
111 travel 6600 mUes per hour, 
r more than 10 times the 
!M!ed of sound. 

Atomic power plants. the 
NACA said flatly, will enable 
aircraft to fly non-stop at su
penon~ speeds to any point 
on the globe and return. 
Tile agency said, "Industry, 

the Atomic Energy Commls~ 
~lon,the military services and 
tbe NACA are participating in 
vigorous, sustained attacks on 
the lormldable technical prob
lems that must be solVed." 

Details on the previously 
RCret NACA atomic program 
were disclosed at an inspec-' 
tlon of the com mitt e e' 8 
$100,000,000 research lacilities 

I ) 

here by 400 Government and 
industry officials, military 
leaders and heads of educa· 
tional institutions. 

The NACA said the fuel reo 
quirements for supersonic 
, ..arplan9 will be SO vast that 
!cng range cannot be achieved 
v'ith today's chemical luels. · 
Scientists said a single p<?und 
\)f uranium will produce the 
r.eat of 2,000,000 pounds of 
gasoline. . 

No ofticlal estimate was 
available as to' how soon an 
atomic engine can be tried 
t)ut In a flying machine. 

Dr. Hugh L. Dryden. N ACA 
director, pointed out that Rus
sia is diverting more and more 
of her youth Into technical 
training and has Introduced a 
~teady stream of new air· 
craft models. . 

The atomic eng i n e en· 
visioned here would be similar 
to present day turbojets, with 
hea t from a reactor replacing 
conventional com bus t Ion 
chambers. The reactor would 
work in the same general way 
xs that in the Navy submarine 
Nautiius. 

Heat from the reactor would 

be translerred by a liquid 
I . coolant" . to . air r u s h I nc 
througb the engine. expanding 
the air through the engine's 
tail pipe and thrusting the air· 
plane forward. . 

Scientists, dlS<'usstng long· 
nmge, high-speed m iss II e S, 
~aid presently known rna· 
terials would melt at the 6600 
MPH speeds now belnr con· 
sidered. 

Various "h I g h m e·l tin, 
point" metals and combination 
of metals. ceramics, cooling 
and insulation are beln, In· 
vestigated. 

I , 

{j
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Army Navy Air' Force Journal, June 5,m., 
'/ Re.earc. alld ' ....reu. It would be most \! 

berieficial for the country and the National De
fense if all members of Congress, or at least the 
members of the Appropriations Committee, could 
visit the laboratories of the National Advisory 
Committee for Aeronautics and get a more com
plete understanding of"what that organization is 
doing for the future. , 

'Some Congressmen, fortunately, were among 
the 1,500 guests who attended the inspection tour 
of the Lewis Flight Propulsion Laboratory at 
Cleveland on 2, 3, and 4 June. Like the' repre
sentatives of industry, the Armed Services, and 
the press who were shown the work of the lab
oratory, they now know tilat the research in 
progress there at this time will be reflected in 
safer, faster and more efficient aircraft five or 
more years from now. 

Unfortunately, too little is known of the fine 
work of the NACA. The vertical rising aircraft 
built for the Navy by the Cpnsolidated-Vultee and 
Lockheed Companies, for example, refle~t studies 
and test work by NACA dating back to 1948. It 
was NACA that determined that such vertical 
risers could be controlled close to the ground and 
that they could make the transition from-hori

. zontalto vertical position for landing." 
Today, as shown in this week-'s inspection tour, 

NACA ' at the Lewis Laboratory is working to 
reduce the hazard of fires in jet plane crashes, 
to reduce the chance of passenger injuries in 
forced landings or crashes, to solve the problems 
of excessive heating in supersonic flight, to in
crease the speed and reduce the fuel consumption 
of jet engines, to make nuclear propulsion of air
craft feasible, and many other projects to keep 
the United States in the, forefront of aviation. 

It is simple mathematics: the more research 
such as NACA is doing the more progress we will 
make in both aerial defense and civil aviation
without it we will stagnate. , /1 

, , ' , 
,.-~~~, - - _. I 
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Ato~i~ PlaneEngIne 

Bei:r,g Sought by U.S. 


BJI the United Prtl .' 

CLEVELAND, June 3.-The gov
ernment's top aeronautical re.c;earch 

Iagency yesteorday lifted the ge

I crecy curtain on an American ef
fort to design atomic power plants 
for aircraft. 

The National AdviSOry Commit
tee for Aeronautics also disclosed 
that current research · is pointed 
.toward intt'r-continental guided 
missiles that will travel 6,600 m·iles 
an hour, or more than ten times 
the speed of sound. Atomic power 
plants, the NACA said flatly, will 
enable aircraft to fly non-stop at 
supersonic speeds to any point on 
the globe and return. Range will 
be only a matter of human desire 
and endurance. 

"With so large a gain the goal," 
the agency said. "industry, the 
Atomic Energy Commission. the 
mi li tary services and the NACA 
are participatinl in vigorous, sus
tained attacks on the formidable 
technical problems that must be 
solved." . 

Facilities Inspected 
Guarded details on the previ· 

ously secret NACA atomic energy 
program were disclosed at an in· 
spection of the committee's $100.
000,000 research facilities here by 
'00 government and industry of
(icials, military leaders and heads 
of educational institutions. 

The NACA said that the power 
and fuel requirement.c; for tom or
row's supersonic warplanes will be 
60 vast that long range cannot be 
achieved with today's chemical 

Consequently, these SCientists 
picture nuclear energy - despite 
the tremendous problems stlll to 
be solved-as the answer for long
range l!Iupersonic aircraft. 

Evidence of Prorre-
No official estimate was avail· I 

able as to how Boon an atomic I 
engine can be tried o'Jt in a flying I 

machine. But the fact that the 
government was willing to strip 
secrecy from the research effort 
was taken as evidence of good pro
gress. 

The atomic engine envisioned 
here would be · similar to present
day turbOjets, with heat from a 
reactor replacing conventional 
combustion chambers. The reactor 
,..ould work the same general way 
as that in the Navy submarine 
Nautilus. 

Heat from the reactor would be 
transferred by a liquid "collant" 
to air rushini through the engine. 
expanding the air through the . 
engine's tail pipe and , thrust
Ing the airplane forward. 

NACA research is concerned 
with transferring heat from the 
reactor in useful form. devising 
means to prevent. corro.c;ion of the 
mechanism at high temperatures 
and finding shielding materials 
light enough for aircraft and &de
quate to guard against- raqiation. 

Scientists, discussing long-range, 
hilh-speed missiles, said that pres
ently known materials would melt 
at the 6,600-mile-an-hour speeds 
now being considered. 

The missiles ""ill climb rapidly , 
above the earth's atmospht're and. , 

fuels. In a series of briefings ap- on re-entering the atmosphere. will 
proved by the At.omic Energy Com

, mls~non, aeronautical scientist'J 
said that a single pound . of 
uranium will produce the heat 01 
l,OOO,OOO pounda of gasOline. or the 
enellY 0{ 3,600,000 pounds of coaL 

reach "temperatures sufficient to 
vaporize diamonds." 

Various "high melting point" 
metals and combinations of metals. 
ceramics, cooUnl and tDaulation , 
Ire beinl 1nveatilated. , 

i::l 
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METAL DOUCHNUT ( sci~ntists call it a toroid furn ace I 
w.s d~ve loped at NACA's Lew is Flo gh t Propuls'on Labora
tory here for studying corrOSion in atomIC ~ng ines. 

! 

By ( 'HAKr.ES TRACY. A vi ..,.» Editor 

Rl'seal'ch on a n atomic energy powl' r plant that will 
make po,sible nonstop round· t rip flight to any point 
on the fHCI' of the earth, is underway at thl' Lewis 
F ligh t Propubion Laboratory of the National Ad\,isory 
Committee in Al'ronautirs, 

Scil'nlists at the laboratory torlay put aside sceur ity 
wraps and described their work on nuclea r pl'Opulsion 
8S some 1200 aeronaptical lcadel'S of the world gathered 
for a three-day inspection of the $100.000.000 go\'ern
ment installa tion, 

"Just whl'l~ super~onic flights to anywhere and bark 
will be possible isn't exactly known now," said Ed\\ ard 
R. Sharp. ni reetor of the laboratory, 
"Sul plane hui lders workin!; on the project a rc I'X

pecting to do it within :.!5 years, lIowe\'er. our national 
srcu"ity re<1uil'e" that the research and de\,elopment 
lOf nuciear powe r pla nts for aircraft be carripd forward 
\\ i1 h un ccasin~ effort.· f 

The inspection of the big NACA insta lla tions at 
Cle\c!and lIopk ins Ai'-port i ~ the top ga lherin!; of a\'i
a tion scien li~t~ for 19;;4, The inslX'clion·loul' is held 
. ere ('\ PI' V thr~ \·f'ar~. 

In andltion to 'Ihpir resea rch into alomic-powered 

Atom Plane to Fly Globe 

Being Developed Here 


fli ghts a t sUP<'r<on ic speeds, Sharp anrt his engineers 
l"1\'eiled for the \' isi tors these de\'e!opment s ; 

A:-< E XPERIME;\;TAL sa fety scat designed 10 im
pron! a n lur line passenger 's sun'i\'al chances in a 
cl'a~h landing accident. 

DEYlO:":STRATIO:-> of a jet thrust re\'('I'sal de\'icc 
to cu t do\\ n the length of runway needed for I~nding 
jet plane~, 

DE:\IONSTRATIO=':! of aerodynamic heating prob
lem, wilh model pla nes melted by friction from a ll' 
p'Jssing c\'Cr them a t speeds of from 1600 to 2000 
miles an hour, The poin t al which a pl ane \\ ill melt 
from high-speed ail' fr iction is ca lled the "lhermal 
barrier," Brea kin,:: lhrough th is hilrl'ier must come 
befor,' alomir'-I l()\\ered hi ~h-SIX'('d fligh ts arc pos., ible , 

PASSENGER S.\FETY in jet plane (Til51,,',_ 

The nemon,lralion oC lhe problem of building plane' 
11101 \\ Ii i not mel t at suprr~on ic speeds was a "fir, t" 
fQr the vi sit ing aviation leaders, 

The tests \\ ere conducted in the wind tunnel of the 
labora torv and fil ms wcre ma rie of the morlel as lhe 
winrl sf1!'~d reached such proportions that the nbse of 
the model melted, 

• 

Rc>earch into the problem is ai med at ways of cir
culating refrigera ted air through the skin of the plane 
- much as hot a ir now is blown through the wings of 
pla nes to prewnt icing_ 

Of lOP interest in the three-day program \\'as 
):AC.\"s research into cor rosion problems in atom
powcr,'d engines for airplanes_ TIle corl'Osion is caused 
by cooling liquid circuiated th l'Ough the reactor_ 
Pos~iblc ' olut ion of th is problem, undrr study by the 

:-:ACA engineers. is the transfer of the heat to the air 
in the ('nc:ine with a liquid ('oola nt. ljntil the corro~ion 
problem is lickpd nuclea r theories cannot be applied to 
aircraft, ~dC'ntisl~ Hgrec. 

P l'l',pnt fut'ls Rnd ('ngines hal'c ju~t a bout I,(>Rched 
lhl'ir limit s for dri\'ing planes ix'yond the speed of 
'(mnd, 11 takes fi w t imes Iht' power to put a plane 
1hro\l ~iI 1hl' sound harrit'r-/6~ miles an hour-as it 
OOt'< 10 come up to it. 

Go, l of pnginN'rs is to make use of the total enerll)' 
that r ill) IX' ohtained fl'Om the "bu rn up" of a single 
Jl<l ll/ld of uraniulll, \\ hi eh equals the energy in 3.500.000 
1l<)llIlriS of eO,t!, Yet the urani um would be a I' ~.inch 
l'uh(, nC:i lln ... l :1:.! l'aiil'Oad cars of coa l, 
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.Wind Tonnel 

Parts Loaded 

At Shipyard , j 

"h~,ive rarl~ for :J C,Iifornia I 
wind IlInm·l. 100 larlle for ,hi l'mcnl 
by rail, were hcinlZ loaded ahtNlnl i 
5hir OIl Ihc Ncwrorl Ne\\'~ Shir
hlliltlill~ lind DI y Dt'l'k Co. yc~ler- I 

day. I 
The rarl~ fur an '1 -~I:I~e :"ial 

flow I:tlmrll'Wl r, hllill OIl the 'hir 
pnl, will he in,'alll'd in a Ilialll 
Iuper,onie wind tllnnel of Ihe Ame' 
Aeronalll kal I ahoratory of the Na
tional Advi,ory Cnmmillee for Aero
na\llil'~ at Morrell ' Ficici, Cdir. 

'1 he comprcs~or, helicved to be 
the wurld's larsc~t roH.ting object. 
will travel ahoard the SS Marine 
Fiddlcr. 1 he compre,sor parl~ weigh 
2,600.nOU tuns and were huilt at a 
cust of more than $2,nUU,OOIl. 

One of the rart s is a 374.000
po"nd upstream ~IIrrorting hous
lillo:, the l;lrge~t object ever ma
chined in the shipyard's shops. 

Oreratinl! on a single shaft, the 
compre\sor will he capablc of rro
dueing winds with a velocity 01 
more Ihan 2,000 miles per hour, 
or in exce~s of three times the speed 
(If sound. 'I he rotating portion of 
the compre~sor i~ comrosed of II 
large rotor di~cs with machined 
Ilots 0 ntheir rims for attachment 
of blade~, 

All of the details pf loading the 
mllre than 140 major itc:ms were 
worked Ollt in advance by the lis( 

of sca le models '01 both the com
pres~or parts and the ship. Two 
7U-ton nOldini! derricks and Iighler~ 
lupplement the yard's cranes in the 
loading operation. 

Dickinson To Talk 


NACA Works On A-Engine 
For Nail-Stop World Flight 

8, \ ' t.M' 11 ,\( ( ;1.,,'" 111 . ,11 1111 " "" II,d ' II". ( " n;!'. II' 1' " 
(k~C"a Jl" II II Il' ~, A' II ,,· Ill"""" PO""" III ,lll,,1 ",'1 I I ,,~ 

'allon ii l A,h j'(H \ - (olnll1ill n to, 1111 tt l Ullin ...... IPdd hI' ., I ' ll' \. h ( II~ "!. 
\-':IOI1;llIlh,," ' Ji ,l'I,,\('d lo d.l\ t h.1 1 11 "t:d'l1 I 1 ~ 1 ;,dIO.~d l.11 ut le l , It, " tIe 

i, ,0I1dlll;IInll I~,can: h h ~ rl' 10 dC- / ':1Id, 
>1:1111' an ;,Iomil' engi ",' Ihal lOli ld :\1 ,,,;,, P,II I 01 Ihe Id h()r~lo r i 111
11\ ;111 ;.,"rl"nc /lon,I"r 01.11111111 Ih.: ' pn' II"" ...... ,, ( 1\ : 
w;" "I. , I I (,a \ t: lit.: f,r, 1 puh lll d.: mo ... , 

I he ~~cnl') "h.. l'alle.! 1,,1' 111 - 11 "l l<ln "I l ite ;,.:Il.e\ll11el ,1 01 le
nc:"",1 ('mrh:"i\ (In llit: apnlicalto n \ \'1 'C 1111 " , I (or lei all pl;1Ill'\, 
,)f nlldea r ene q!) 10 ,," ,·ra l.. A ..... A( A pilot h.,d ed ;' 11 I-K' 

1 ~ lIgl' nc J. ~1 ; 1I1J! . l n h.' lIo • •" ... "I :.nl It.: I 11;" tI ..:r dO.... 11 ;, III II ·.·. (H h ' oe
Ilirt:\'lor of N A( A __ I .c" " I it;.: III cell'! "ll n)! Ihc Jel e ~I """1 v. h,," 1I0 r 

l'fI'rlll,ion I ahUlal(lry hClc . \;Iid 1Il ~ lI y ' Pl'':'" lite ,,"pl ;'IIC In " for 
Ihi , nllcicar prnjccl i, " of e\lreme "a rd d, rcl' lllIn , I h" "," don.: hy 
IIf g.: nc~' and JlCCC\\ iI Y 1"'111 th ~ o penin g a d(lIlh lc ,CI II ( hladc\ In
, Ia ndpoinl of nalional ,celli il \ ." II' ide Ihe ;' HI'I" nc', 1",1 pip': III le

hlwanl R. ~ha'r, dill'l:lor. 101.1 
l\ i,iIOr\ 10 Ihe I~horalor y Ihal al r
nlanc builtier' wor~ iJig in 1111\ 1iel ,J 
helic"c a nudear J'O"erctf "ill' ",r, 

Ima\' he achieved wilhin ~~ )ea.~ . 
:. Manganiello, atidrc"ing, lhc " ren-

I II,"g of it Ihrec-ti;. y '"'rc,'llOn of Ihe 
... IOO.I)()O,O()() I~huralor~, ~ai tl Ih:... 

\CI\e Ihe llil Cl' lIC1 n 01 Ihe nhdu~t 
II" " . 

:: Dellllln,";,kd II,e rr"hk lll ' 
po~,d hi hc;I1,"!; II I ""pL,n e .kll l' 
il l C\ 1rlm~ , [,cetf · , In (lnc "111 <1 
tun nel le'l. Ihe mcl ;,! nme o f on 
a lrpl;,ne motie l mcllnl ;,nd hlew 
:tway III "I r r ll~ hin g p", 1 al ~upc r-

, . Ihe 1I,e of nuclear energy i, Ihe ' , o nie ' r e('(1. 

obviou, wily 10 extend the range 01 B, W, R",cn. :-'A( i\ engineer at 
' ~uJ'Cr,onic aircraft. Ihe I.anglc}. Va ., I;, I-oral ory, lold 
I He said that ' fi,\ion of a ~in g l c Ihe \'i, ilor, Iha l hat! Ihe liell X IA 
pound of uranium will produce a~ re, carch a irp la ne. "hieh already -hal 
much heat as the burning of :: mil
lion pounds of g.. ,olinc. 

"Stated another way, tht' lotalIlenergy which can bc ot>Iained from 
the burning of a single pound of 

Daily Press, Thurs . 

flo ,,'n .llmo~ 1 ~I ! l ime'> Ihe speed of 
, o llntf , m.. inl~ined Ihal ,pl!eti for 
on l\ a few min il le'. ii' temperature 
would hale applo_\.hed 400 de

I srec~ . 

June 3, 1954 
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1,500 Experls Due Atom Aircraft Power Aviation's Nerve Center 
It mRY ha\'1' hl'en purp luck or the 8ct 

nf H psychic makl'lIp ~ditor that made yesterAnn~~i~~t:~'t~P~~I IStudl·ed a' t LeWI·S Lab I
Flight J;' l'opul5ion Labo~Htory to· t . flay'. Plain Dea ler CaI'l)' two stor ies side hy
dill' will ,offer II ghmpee nf I To llIultrate the W ...81 

side-on~ on thl' triennial inspl'clion of I.he -~ ,. l"·ome problems" rellltl'd tn. I!'~ I BY ULPH-G. PLAn beat generated by a nudeer 1'1" 1 
h~rn~sSIDg ~f nuclellr energ~. 1 Ne.. A"IaUon EdItor " actor, they asserted that Ihe fission , I.C\\ i, Flight Pl'Opulsion Laboratory here, the 

l
a\II'l lOn po\H'r plants. . ' I Fint olllela. dlsclolure that Ici· lI'Gm a single pound o( uranium nlhel' !'OncPI'nin):' thl' li"sl public flight 01 the 

Demonstrali~n also. .wlll tllke l eDUsts at the Lewis Flight Propul· wiil produce al much heat a8 bum· "Pogustick." C'm\ air'S IIneal·thly "~I·tieal take· 
· ::'O~~jec:~k:~·~~t~~~~~~ ~~: 1.ion Labonlory herr Ire conduct· 'nI2,000,000 poundl 01 gasoline.1 ' 

1 off fi::htl' l'.
cines. I' Inll extenlive raearch m~o nucl ear Or, using .nother comparison, 

1 CN\ Indu t . I power lor supersonic Ilrcrall 01 the energy obtained Irom Ihe IndL'f'fI . Ihere nr\'cr would ha\'e hl'en II 
About ........ s ria . 11'1'00 'M future WII mlde todav "b "I d ( . . "PO~<l" wilhuUl .he Le\\ is lab 0.· its companion
nauljeal and go\'ernIDenlAI otIS- - . . urn·up 0 a ,poun 0 UUDlum 

ciala are expecl~d to attend ..... . The announcement was made as quais Ihal 01 3,500,000 pound~ 01 rl'scaieh facilitil's that the National Advisory 
1 Committl'e for Ael'onautics 1I1~0 maintains at"open house" toda),. tomorrow the IIrst 01 three croups 01 about coal. Yet Ihe pound 01 ura.ulum 

and Friday. ' 1,200 top ,ovemment, indultry be a one a~d a hall·.lOch cu.... as I.lIngl~y .·ield. Va" and Ames, Cal. 
.. Dlllpam w.lh 32 fI.lroad can 0( D,·. Hugh ,L. Drydl'n, .....ho direct. NACA 

~ 
Here (rom WlIshington for th~ and educational teennleal experts oal 

In ils efrol'is tl) solve the heady probll'ms ofe\'enl are Dr. Hugh L . Drydl'n. ~ assembled at the $100.000,000 re- . 

dirCl'tor of thl' National Ad\'isor~' searcb facility at Cleveland Ho!>, Landing. Salety Devins high·altitude flight. recently obser\'l!d with for
.. .. Committee for Aeronauti~. lind , killS Airport for the flrsl ".nspec· ThIs .avln, of weight and bulk ;::h'Rblc p"ide .hal all existing airplanes "I!m
John F. Victory, exeeuti\'e SCI" . tion" eonducted alDce 19111. 's losl, however, by the size and hody p"illcipl~s or design featurl's dI5l'O\'erl'd~
retary. Workln, closely with the A:tomlc eight of the reactor and shielding or I'efillt'd in NACA laool·atol·il's. " 

~ 

In.pection of the \'85t go\'ern- IJ CommlalOn, the Lewis lab material ncc~sar1 in an airplane Europe's lop · a\'i"t.on brain. would be the 
mental installation will not be ' archera have tackled the prob· EPable 01 non·stop supprsonic , fil·,t to hack D.·. D.·~ dcn In this. It often h811 
open to the public. '. " 01 coolanb and corrosion Igbt to any point on the lace 01 11 hren suicl Ihat Am~l'ic8 n' f'xc~1 only in Hppl icd

wbirb result at the extremely hi~h e earth and relurn. ,cil'nce. hilt ·Ihl. linl' of argllml'nt fHlIs rom.. 
 temperatures generated by nuclear I Other research projecls on which 
 pll'l('ly flnl in ronneetion WIth Ihe basic "e
reaetol'!<. . thc veil 01 secrecy was lifted at the ...al~·h achil'\ cm~n." of :>;A(;A.

5imuille Tempullures t riennial inspeciion included a , They t alk H stran!:e IHngua~ at NACA.,-. Cle\(eland News .' . demonstration of a jet·thrust-re·
Corros.on ~f reactor mater.al by venal device to shorten the land' l II ill\'ol\'es such tl'l'",O 8S Mach numhl'rs,

June 4. 195 4 the eoolant c.rculated through the Ell requlremen~ of jet IIghlers. Froudp numl",I". boundal'Y IHYI'" control, R I'YII
,reactor 's Olle 0( the hardes~ prob- mbera and ~ran'ports, In ri a ..Ids numhl' l". Schliel'l'n photographs lind a host 
le~•. to b, surmounted In the olutionar), new safely spat de_ I of ('~pl't'ssi olls quite incomprehensible to theCreep-Screech " buildin, of an atom·powered a.r· I~ned to improve an airpl~nc 'n~mn n t that's us), 
plane. is'cn~er'.~ survival chances in a The sound hIIl'ri~r? That's old stuff III 

Specifically, the Lewis lab tech· rasp·landing accident. ;-;AC.\. Now it's the thl'.mal barril'r which ha.Problems Hit nicians have devised and con- The visitors also were tfeatl'd to thl'm puu lcd but not stymied. To i11ush'atc:.tructed a "toroid," or "doughnut a lirst·time showing 01 a liIm 01 
thl! mclal sUI'laces of our supel'sonic plane thatpump." with which they can simu· issile models in a supersonic.. Air Lab Here atthlnl'd 1.630 mill'S pe.' hour last Yl!ar .....ouldlate the temperatures in a nuclear· ind tunn..l-at simulated lpeeds

BY RALPH G. PLAn h8"1' becom~ heatl'd to 8 tl'mperature 01 350 ... The words "sc:re«h'. and 
reactor system and study the so high thlt tbe nOie 01 the model 
effects 01 corros;"e coolimts __ " _ .. under the heaL lcnerated by deer- FRhl'~nheit had Ihat speed been SUI

"ereep" have been Idded to Ibe dillipate the heal. frletlon of the air. \ talned milch 10n~cl·. ,.. lexicon of aviation researcben to .\Iumillum n llo~" tosc c1o~e 10 2:>% of theirdelCribe two new nightmare prob <11'('lI l;l h nt Iha. point . 1'.o\(;A ~howed howlems to be surmounted in the d... . C LEVELAND I-JEWS mi~~il('~ dislII''''g I'8te at gl'Cflt t'r \'{'Iot'iti t's. S ta invelopment of lllpenonic airplane.. 
visiton at lbe trleDnial Inspection une 3, 1954 11'>< ~I~I' I. imp"o\'l'd alum.num or tilanium may 
01 the Lewis Fllpt PropaIaion fill the hill in timl'. Or Ih~y ma~' pour ooolinl( 
Labontory were Informed today. a ir a lon~ the .kID of Ihl' wing. l\ACA fou nd 

Scientists and enilineen at t het th,s could hi' done \\ ith W"rm all' for 
~ . I,b said lCre«h il the shrill... de·iein.; purposes.iLa)) Work Here Putstenee tone produced In tbe after· NACA also un\'eik>d 8 dl'\ice that prr

burner 01 turbojet and rlmjet en· mils a jet . 'ngine to l'e\I"'SC .t5 Ihrust. Now cil y
gines a. pressure and temper. a irport managers. \\ho fearl'd t hat their ail'
tures increase. fie lds rould not handle fas t jets, may relax.INew Kick iII Jet Fllel
~. It has clused afterburners 

J l'ts can land sho.·te.· and with III.· mo.·cdisintegrate. and constitutes ' 
BY II ,'LPH G. PJ..\TT enli nl'< almosl I\\itt .. powerful <alety on wet. icy runwlI)S. Nor "ill the hUKemost vexing problem," they III 
SP'''' AV\IU•• Editor .. Iho.,. in loda)"', "p..ra1l.al I ' exl"'n.... of ('nlarging prl'sl'nt sl"ipi 0.' build.Creep Is the tendellC)' 0( the .Id. 

Two new aviation research dpvel'l fis htcr plane.. . ing new on~5 hi' in\'ol\'l'd.d' . upe..-ie aircraft to warp or 
buckle .. a rault of beat p ur· npmenl.-one to makt Jet planes ' The Illh t r fll" I'I"pm.'n\' \\ hlch Already NAC.\ tal ks of lin atomic'powl"'l'd 
ated throup abnolpherlc frlc:tloa. Ay laster Ind Ihe other to ~ I.ow mil:hl apUy .bt tel'mcd a j.l air plan,: e"pu ble of Circling thl! g lobe at SUj)CI' 

"-rcIa baa abowll tbat th_ Ilhtm dow.-"~re ,hown 10 ""'1ID~ hr" ~ p. I.' I Jef.1 hrll't-re\'crsal de· "onic s!Jced without refueling-within 2:; yl'aI'>. 
thermal m- at elltremeJy hIP , ~rlentlst& aDd . ,ndust'?' Itaders 10· " CC \\hlt'h can brIDg • • I.... kfl/thICr! If "C wcre to makl' book, it would hi' less than 
lpeeda eIID renlt ill .tructunl fill  day It the trlenmal ,""pecllon IIf 10 I stop- o",1 e,en mIke II bark ' th I 

ure aDd deItrudlOD.., .. airplane. 
 Ihe l~wil Fli,hl Propuillon Labo· ~ I." thAn half Ih. ru"'y a . . . . . 

Military and indUltry lucien ratc,ry al Clevellnd Hopkin. Air- ~Me normall~' requirpd. · Success. ho"e\.l'r. depends on ronl,"~1'd 
pot!. It is particularly ,rrecti\,t bn public slIpport. ~( l\A~A: as " '1'11 "" t he mill·attencliD, lbe "open bouae" at the 

spn wllD, raearcb faellit, at Ofllriay or the '/(ationll Ad\ et or icy rUnWI)S , " 'hen un of tHI·." and cl\·lh. n 8\18110n Industry that .t 
Cleveland HopklDl Airport were "1') Cnmmlt."" lor ,\1'. ronautin. e device ~nlbl ~' a itt pilot tn ~~I'\~S. 1'0 on(' c~n . afford I" I'quhocate 8~~t 
told that mucb of the work at the whirh operal p, Ibe hu~r r~..arell .Iop hiS plane In appI'GxlmaMly • $100.000.000 ~Ir Jab -· nr 20 o! them - I! .t 

... ~ 

farltit v hrre. -aid chpm"t- at the one·t hird th~ normal d..t.nce. _n5 OU.- Ii\'ro.lab is in lbe leld of' aerodynamle 
1heatine-atlelDptin, to reduce air Le" is' I.b hal ~ clt\'eloped ,r\'cral Turn Exbutlt ....w.. frietion apiJllt fat-moviIIJ air· nt\\· futl. whieh pro\,idt addrd ES"fntiall\'. tht dl" 'ice con,i<t. 

eraft. and the IIDd new and • •...ick .. forlC! aircraft. or rUr\'td \:I ne. insu llcd In a Jet 
.r b..t-nailtut ••terIaIt. Onr or Ihc't i. a prtrolrum M· lailpipe. In u.t. Ihe ta ilpipe op~n, 

lI\ ate tilltd propyl.np oxide which into 1"0 .ide sl'clions and the 
h" • n,me 'peffl-index 10 I ful'l'. ,anI's mo"e oul Into thl' strum 01 
rl!itienr)'- of morp than twicl' Ihlt c,h,u.t ~a.e•. 
of orfllD~ry itt rutl. The Vlnl', turn Ih. jel now lor. 

lIi« Boast la P.",pr ,,,ard Ind downward under lhr 
Althou h . honzontal ata blhzer and a"ay fromroP'·lene oxide iS~' 

no m.an~ I:" mOst promi.in~·' ny ,part. of the plane wh.ch mljthl 
Ih• •~cial f .Is Ihu. far dl'\'pl dlmall.d by the extreme hral 
and ' l!'Sted . ~I mak•• possible jd oi. Ihr "hlu'!. 

http:promi.in
http:propyl.np
http:mater.al
http:Corros.on
http:a\'i"t.on
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NEBRASKA TAX (Cant.) 


nesota could t ax t he entire f leet of Northwest Airlines even though other states 
, mi ght be t axing a port ion of t he fleet. ·NWA is headquartered in Minnesota and qas 

its oper at ing base and head of fices in t he s tate. The present case differs in that 
it i-:wolves an air li ne 1.. ith its principal place of business in another state. The 

ax is not on t he entire f l eet, but is imposed according to a formula. 
In the ma jority opinion, Justice Stanley F. Reed said the principal question 

~as whether Braniff's schedules serving Nebraska gave the state sufficient grounds 
o tax t he p lanes. "We t hink such regular contact is sufficient to establish · 

i1ebraska's pm/er to tax, even though the same aircraft do not land every day and 
even t hough none of t !-"!e aircraft is continuously within the state." . The Air Com
merce Act of 1926 did not "expressly exclude the sovereign power of the states," 

e added, pointing out t hat federal power over navigable streams did not prevent 
states from taking action conststent with that power. 

Justices Fe l ix Frankfurter and Robert H. Jackson dissented from the opinion • 
.Just ice Frankfurter said · the ruling might lead to "diverse and fluctuating exercise 
of power "ty t he various states" t hat might place an undue burden on interstate com
merce. Whi l e Nebraska might have one tax plan, other states might ~ave others, 
te said, adding t ha t in the absence of a national formula he opposed approval of 

,. the Nebraska sys tem . 

* * * 
NACA DEMONSTRATES REVERSE THRUST D~IICE 

leveland (Special ) -- National Advisory Committee for Aeronautics' Lewis 
Fl i ght Propuls ion Labor atory scientists today unveiled a new type of reverse thrust 
devise which , t hey sa i d , would i mpose only a two percent los s of t hrust during nor
mal fl i gnt, would add on ly i50-200 pounds in weight to a plane in a production ver
sion , and would pe r mit r eve r sal of 50-60 percent of forward t hrust on l anding." 

Tte tydr au l ical ly -operated device was demonstrated instal led on a Republic 
F- ~'~ and succeeded in caus i ng the plane to go backwards as t he Allison J35 delivered 
r:Jore and mor e thrust . NACA's device dif fe rs from previously announced proj ects in 
hat a double set of blades r emain c losed . On landing, t hey form a 140-degree wedge', 

directing t~e reversed ai r flow away from the airplane. 
I t was 81so disrlosed that NACA research on special jet fuels to replace JP-4 

tq give afterburne r s more kick cou l d re sult in making existing jet engines almost 
twice Be power ful . One such fue l, propylene OXide, has a flame of 2. 29 feet per 
second. corpered '.. ith JP - )~ ' G 1.12 feet per cec ond . Use of propylene oxide, it was 
said , me&ns t r 3t a flame can be maintained at much higher air velocities than with 

~ I .JP- 4 . 

I * * * 
I AlJ'A SAYS 8-HR. RULE THREATENED WITH DESTRUCTION 

Pi lotn /;.::;:;6c:iat.iop this wcek claimed t he problem before CAB in the 

:~m I,~::, ~ ~nr.~" 
f. ipr.t r ')l" ('ontr over cy iG not a "narrow issue ," as contended by Amer i I 

... I b1lt " iG br oud und i nvolvec the dcctruction of flight time limits." 
Anc·...e r inl~ AA' G 1nt~c" do('ument , AU'A cla imed the air line "attempts to oversimplify 

fi1 ".Pr.c.'/, miG lend the Board." 
mito , Al~A told CAB, it wil l hove t o go to nine hours in the summer 
the wint(!r for its westbound non-stop transcontinental schedules. 

ti nued, asked for a .aiver of the eight-hour rule up 
10 : 53 to f ly its Lockheed 1049 's f rom New York to

" therefore , t hat thc issue before the Board 1. broad 
of the hi storic 8 -hour l aw. " 
position of CAA, whi ch supported waiver ot the 

f'(Jr AA ' u DC - 'f' s , ·"has no force in t hi s proceeding ." 
111 wao no fixed date for t he return to Wa.hlngton ot CAB 

•. li r mwi H/;trmor D. Denny , who reportedly holds the tie -break1nc vote 1n the 
Id )1e would "per haps be back Fr iday" but there vu nO 

~--.----------- .----------.~.----------- ---I 
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A-PLANE BY 1979 
IS LEWIS LAB AIM 

Nuclear Craft Would Fly 
Nonstop Around Globe 

(Ph."". on Pi,.'"re Pnt:r) 
BY t:L"Gt:Xf: St:G.\L 

An atom'pow('r('d plane. ca
pable of nonstop f1i !;ht arounrl 
the world, may be ach ie\'cd 
within 25 years as the product 
of rescarch unde r . way at the 
Lewis 1'I ight Propulsion Labora
tory. Dr. E lh, a rd R. Sharp. 
dil·('cto r. sa id yeste rday. 

Dr. Sharp made the disclosure 
at the o pt>ning of a three-day 

CLFVELA r-m PLAIN DEALER 
June 3, 1954 

inspection of t he :5 100,000.000 . . 
NACA labora tory by industria l- AIR RESEARCH CHIEFS. Among top men at the in~p('ction ye~terday of the Lewl~ Flight Pro
ists. . the military. gm'ernmrnt pul~ion L~boratory were (left to right) John Victory. erecutive ~ecrctary of the N. A. C. A. 
offlcla Is. unoverSI ty teachers and d' f' I 0 H hOd N A CAd' ector and Dr. Edward R. Sharp di-t he press. an Its orsf emp oyee. r. ug ry en. . • • . or :. .' • 

Eugene J. Man!,:aniello, assist- rectory of the lab. They ara ~en with a jet fighter plane equipped with a new devlc. which 
ant director. told t he visitors revenes the flow of aaNust .nd slows the ship in landing.
that the nllclpar project is "of 
extreme ur!':ency. a nrl npp(':~si ty let of louvrel Inside the shlP" r a lmost 21~ time. the speed of -
from .th~. standpoont of nat iona l tall pipe which open to re~80und, had maintained that speed 
securIty. the dlreetlon of the nIIault. The . for a few minutes Ita tempera- , 

The use of nU,cl!'ar energy. he practica l lise is to slow the plane ' ture would have spproacht'd 400 
said, Is the obVIOUS way to ex- when lan(ling, degrees, I 
tend the range of SUpersoOlC Also demonstrated was re- The seilmtisls reportpd work 
aircraft. ThO! fi ssion of a single search done at the laboratory to on n~w and more efficient fuels 
pound of uranium, he explained. reduce th~ hazards to passengersIfor jet engines. One of these. ' 
will produce as much heat a5 in crash landings, A ficxibll' seat "propylene ,oxide." derh'pd, from ' 
the burning of 2.000,000 pounds which chan~es Its form to ab- petroleum. IS more than tWIce a~ 
of suollne. sorb shock was ('xhibited , efflcien~ at high speeds .. je t 

18& R,,\'f' "~' Srlf Show IIpat Probl...... fucl commonly us('d. 
"!tatl'd another way," he add- Scicnti~ts demonst rated prob- ' About 1.400 visitors a~e ex-

cd. "lhE' total ('nergy whirh can lem. created for aerodynamic peeted a t t,he !alx?ratory In the 
he obl alOpd frolll th(' burni ng of , engineers and designers by heat- three-dRY mspection. The lab 
a si n!,:l e pound of urani um equals ling of s irp!a"e skins whl'n sub- will hold open house for familles 
1he ('nrrg.v of 3 ,')I)O,(}OO pounds jl'cted to supersonic speeds, A I of personnel Sunday. 
of coa l. ~ L' t the UI a lli um would movie showed a section of air-
be a onp a nd a ha1f: inch CUbl' j Plane wing scorched and then 
compared With 32 r.11lroad cars disintegratt'd In a wind tlmnel. I 
of ('flA I." In snother picture sequence the 

Using p~uipml'n t. movies , a nd metal nose of a modrl gu iderl , 
skillful models a nd mockups, missile meltcrl and hlew away I 
scipnti~ls dpmonstrntr d proh- in wind cncountcrt'd at supt>r
lem •. m(' thods and achie\'empnts sonic speed, 
of the laboratory, B. W. ~ NACA engineer 

I ncluded was the fil'l<t PUblicI at the Langley (Va,) laboratory. 
demonstrat ion of reversing a jet- said that if the Bell XlA re
propelled plane wit h a double search lIirplane. which has flown 
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A,.~jtp.eSAHep.ld,Newqwt News-jlamufpn-WarwtcJ,
,vALJot ~ays ~creecn, Lreep Among malor ro .ems 
In Trying To Harness A-Energy To Supersonic Plane 

By YER' H.~LGL."'~D , linvited , iuc't,-~o.r militll~Y and lnudear ~ncr!lY to. pro,ide . "nun,tup ' ur 3'" millilln puund,-l! railway
C1c'el~nd. June .~-j')-S~lenll >h ,,1\11 ~\I"lIon officml. and IRdustrY isuper.onlc floght to. "ny POint on the cars- of coal. , 

, and ,englRcer. tr)ong to h!'rne>, leader,-"i11 tour the .facility dur' lface ?f !he earth and return:' . "With >0 larlc H II,!IR th~ ,oal, 
" a tumlc energy to the ,uper>Onlc air. mg Ihe th rec-dav ~hu"lne, HE SAID a ,inllic pound of IRdu,t r y. the Atom., Ener,), Com! planc identitied ·', .:rec.:h" lind Ed,, :.rd R, Sharp. labun.torv di· uranium-a one and une hHlf inch nlis,iof" the milit .. ~v. .e~IC~! .md 
; "crecp" today among the nil!htmare t r~ctur., told the , gue~" that the l!'b- cl1be-cuuld, pro"ide as much h~at the N IA,Co\ are ,,~rI' Cl p3tonll. '". VII!. 
I problems they nHl, t ,ohe, 
! f he !'allonal Ad,, '>ury 

, omtor" " 'eeklnl! 
CommIt· 1-- - -  mean' Qf .. 1U6lR g a' t\\O nlllloon-- l { d~!, ~eI'Oll n,,I> of ea,olone ~t~..e_-~-- -- - ~- , 1!!.( ,?I. 

lee fllr Acron"uti.;, said ,.:ree, h i, 
Ihe , h r ill , imc'hc, ,omel ime, 

, mu, i..:a l ton ~ proJuced in the ~ftcr· 
burner of jet a ircralt by h i~h ,eloe· 
it)' a nd high temper"tures in e~h3u" 
GuS. 

, !'ACA SAID it ha. ,~u.ed aile. · 
burner) to di~integn.te and i. "a 

' ,ery .eriou, pro.blem" 
! Creep i. the tendency of the . I.i n 
'of supenonic aircraft to .. arp or 
budde and become perm~nently de· 

Iformed. because of hcat from at· 
:mo.spheric friction at e]l t rem e 
,peed~. Re.earch ha. sho" n that 

' this bucl.llu,. lit speed, fa.ter than 
~ound. ca n M,troy a n airplane. 

Officia ls o.f the top U. S. aviation 
rese arch agcncy described the ..o rk 

I thev are doing toward night .. t e,'cr 
i ncrea~i ng altituurs and 'peed•. at 
an "open home" at "AC"', Le" i, I 
Flil/ht Proplll ~ion Lahoratory here. 

Once e\erv l hrce )can the labo· 
rdlon i ~ o pened fo r in . pection. and 

I, for report, on progre~5 being made ' 
"on a larlle number 'of for·the-mo,t

part secret project . , About 1,200 

-
~ 

";. 

I .. -.-. ', , ... . ..-.~ . .--.... . '- "'--- "---" 
' ,-J 

i 

I 
i'NACA Says Screech, Creep Among Major, Problems i 

In Trying To Harness A-Energy To Supersonic Plane ~I, 
( 'un'inu.d t-",m P... (Me "Snme of ,hc,e improvemenl\ 'e,pedaIl Y, on icy runw~y,. K. 'C~n- I enlline, an.1 'hroullh an increa-e in 

~ h r.pr. ' li"t ,Iep' forward In 'he proll·,1r..,te.1 wIth Ihe clflc,ent brlklRl lthe gas temperRture It the turbine 
'" nil' . "",,"". " ~II"': ~I on hi e r.', of "'per,onic aircrafl propul, ion :power of rever'e propeller pitch on inlet. 
I",mlll.hle ,~d1Rlcal pron em, , al ' h h " " 1 1 M h f h I bo •" " I I Ihal Hre revlliutlonary ral er t an ;p",on enllne Klrp Rnes. tiC 0 tel rltory I wor\. 
n" "1 he ","c", he ael. e. . , r .nllllion;.rv." I 2, lJo;e 01 a water·,prayinl\ sys- , i, in the field of aerodynamic he ..I- I' 

I .,ha, I" " ,III Ihe lat-ora, o rv , " :'IIt-:W i).:vu.OPMt:NTS d".' lem, alltomatici lly tllrned on upon linll-attempt ina to redtlce air fric . 
" ' HI, , n~ ',II " " " ",I)' Oil wn,'erlln~ pl.l yeti ,"dlllle.l : ' , imrHCI. 10 prevent fllel fire afte r I , lion aeain'l f. ot movinll aircraft 
Il" t ~c l1 e , ,Ie" 111 • n,"' Car 1l'".'lor I h I f h ' .
, ,' , f h ' Id I. ' I he II,C of "re-er-e thn"t" 10 1Jel.p ane cra' , n om te, t cra\ e. and tn lind 1Ironaer heat-re~i~tan l 

,' "'" Pi 11 \'0 c r " ,' rh. ,I\ '" an",",I ,' ,I'C,n . h, , . ~e a ,el a"pl ane on ih lanllin lllr r,e re " a, nol H ,inille fire, a lthoUlh ' ai rcraft mft teria l"
In ,: p .In,' ;'111 lIe w 10m ,It .1 • . I " I 

l "I" ' ll e I ~J.l n ",, " ,e llll, ,,,,,, Ia nt rlli l. . n" nc n to IUl ce It In roll , ln one C;I\C the engooe tllmllied 1 he laharatory fnllnd th at at the 
""l,,' 01 ,I' " 'he I C" " 1 " "OI,.t o r y , h, "' ~ "" "1. ~omev.- hal .!oflerenl frum th ro ugh a dOlld or fuel ~pray. I,pecli of "."on mileo an hour. or 
" .I"""n): .,' ):.c a',·' 1 clfon til .m· ' ('l hn 'qlle, " ntler devt 'o~ment '"I ~ ,"Encollrallin ll" de,illn, in -e." I I~ time~ the hJ'l('ed of lIOund. con. 
1" " "'11"'111 ,, ' Ie' C I1 ~ 1I1 C" IIIIIlPC .md ~\ ,,~'e ral lJ , S, a ll c l.Il11l1ilt to red lice the chance, of in.!,!dered for some lonll·ra\1lle mi,· 

, \, " "',,, i' " I Ih" e ll nn . h, c ,, ~ - .:omp" OIe,. 1" ,\ ( " cml"lo~, .. hllht. , , ,,Ie,, lemperatures reich S.()()() de. 
,h ,,, ,,,,I,, Ii,,,. ;,ppc;lI ell at 'ncral "c.~ht .Iollhle , et, of hl a.le, ,,:hl~ h. Illry In a l'ra~h . ):I ce, " ahrcnheit • .,hieh i ~ enoullh 
I""n" , ' M " n~'l nll' lI" ,,,,,I. " hen ol"ene" "I' ,"".Ie the t".. lrIJ'l(' 4. IMPROVt:D Jt:T compre!\.'I()r, o rlln melt Mny matel1a ls now known, 

"cw "Il" I''' ''e ri lli O\e,. n, h,,'e III " n ' .H4. " ,III'eli Ihe ,el lighter ,rea ler aIr ,'dPKClty and IoMhter l lhe report ,ho'red Ih.t at . haut 
h,' cn "","'c , cd ro r lnl'rc "" ng ~ , c .' · '" "II intll le"I\e , Herelolore one "eighl , 1 hc'e hMve re,"lted in con- fi ve time. the I' peed nf ,ound 
" Ihe ror lioll""",C II I ml lil ary ;lIr · " ";" I,,.nt "l:e IIf Ihe jel a irpl.ne h., . i. ler. hk lIai no in Ihwol throu~h in· . llIminllm melt •. / l nd thll t al twice 
" ,II' • "ce n Ihe d,lIIn llly of MOPI"'"11 it. I,' rcH" nll Ihe .. ir ": ~hroll lh t~ thfl~~pred dift7"ds vapori/e.

\ 

1---- - -_ _ _ _ _ •______ _ 
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ISCIENCE HUNTS 

\SUPER-METAl, 

I FOR 'A-BOMBERj 


.- I 

Research Carried On at: , 
Cleveland 

BY LLOYD NORMAN 
101'&1_ .• ,,,"", rrfU "''''«1 

Cleveland June 2 - Secret 
. h ..; new metals holds 

resealc m? 
the key to the world race for 
air superiority that wll1. be won 
by the nation that bUilds the 
first atomic powered bombers. 

. - government S('lentlsts disclosed 
y

tod.a . _ . ' I th'l 
Studies mlo meta s a can 

shield atomic radiation. hold 
. 

up under mtense heat of more 
Ihan .100 degrees. and effi· 

"'Y .- tI transmit atomic heat in
clen y _ _ 
jet engines are b~l~g earned 
on at the 100 million dollar 
Le . frght propulsion labora· WIS I . . 
tory here. offiCials of the na· 
tional advisory committee for 
aeronauti('s told reporters. 

500 t Demonstration 
a . 

The commltte~. a govern
ment agency which conducts 
basic aeronautical research, un-

World., .I~ Ale I 
The NACA is working with . ___________ 

the atomic energy commission . 
.~ t-.e defense departpaent in ltatement that with research 
it! efforfto find a ligbt weight planes now flying at speedJ 
metal '( hat will shield the 
atomie engine's rays from the 
crew an effici~nt liquid metal 
10 c~rry the heat from the 
atomic furnace to the air ex
pansion chamber of a jet en
gine, and a metal for the en- I 

21,~ times the speed of sound 
or abou.t 1,650 miles an . hour. 
much higher speeds are 10 the 
offing. . He said the need for 
greatly Improved power planls 
has become critical. 

.. New and powerful mea.ns 
gine's parts tbat will not melt have been uncovered for 10

and buckle under intense heat. Icreasing greatly the perform-
Government scientists here anee or military aircraft," he 

enVision the future atomic en· I sa id. 
gine as a type of jet engine in : The faster than sound speeds 
which the atomic furnace pro- I have created new problems. : 
vides the heat that fires up the : NACA engineers said. Alumi· , 
compressed air that is' blown ' num. titanium. and steel buckle, I 
out as exhaust. creating the 
powerful thrust that pushes 
the ~Ian~ thru ~he air. 
. With Jet engines now turn
109 out 10,000 pounds or thrust 
[10.000 horse power at 375 
mIles an hourl and research 
engines being designed at 
1.5,000 ~ounds of th~ust, a~ja' 

weaken, and twist under in- I 
tense heats. At 6,600 miles an I 
hO~lr the 8.000 degree fahren
he It heat melts any known 
metal or other materials. This 
heat would be reached by an 
intercontinent missile. . 

The intense heat ('rea ted by 
l the friction of the atmosphere 

taon engme resf'arch IS .Iookmg against the metal skin or a 
for more po~erful engmes ~or Irocket or missile would vapor· 
the supersonac bombers of five I ' ·d· d Th g'd O· f Ize lamon s. e en meers 
an 1 years rom now. I said that the Sell"'X.l rest'arch 

Called Obvious Sourte Iplane that rea('hed speeds of 
T • " 1.650 miles an hour hit lem. 

N ACA offiCials estimate thaI ~ r I 400 d . 
it takes live tim e II IS much I perat ures 0 near y egl CP.S 

t h I th th Iand would have suffered SCrI· 
P?wer 0 pus a pane I"U e ous harmful effects to its metal 
aIr al speeds faster than sound k' ' r 't h d t d ' th t1660 miles an hour at 30 000 ' s m I I a s aye m a 
leell than to power it at ~ur- I heat range for a few minutes. 

. Demonstration of the heating
rent speeds of about 500 miles . ff f h' h d han hour Ie eet 0 Ig spee s sows 
..' / . . that ordinary iircraft wings 

It has bec~me mcrea~m~ly Ibuckle and disintegrate. . 
~pparent that If supersoDlc air. , . Can Batk Up Jets 
traCt are to possess the long . 
range capabilities required, a · The laboratory also demon-
way must be' found to breach Istrated its fli ght safety studies. 
the fundamental limits inherent including an F-84 jet fi ghter 
in engines using c hem i c a I with a reverse jet device in its 

folded its latest developments luels." Lewis engineers liaid. tail pipe which can slow the 
t? more tha~ 500 representa- They said atomic power is plane's land!ng speed a~d ae- ; 
lives from I~dustry and ~he the obvious source of greater tually back It up. The Jet re- I 

military services on the first energy. One pound of uranium versal experiments were under. 
of a three day annual demon- will produce as much heat as taken to find-ways of stopping 
stration at its laboratory. . 1333.333 gallonl of gasoline, high speed planes on limited 

Altho Defense Secretary WII- thev added. runways. ' The jet thrust is re-
I son last year deferred plans ' 'fhe laboratory also il study . . versed by deflecting it forward 

for the construction of thei jng chemical fuels, especially : with a series of rings that can 
~ first atomic powered plane. t~e to provide an extra .. boost" I be moved int~ the jet ,tream. 

research project on the atom iC for pre sen t day jet fighter ' Other ..fety Itudies involve I 
aircraft engine has nol beel! planes and h igher speed ram a new ..ret)' .irera~ passenger ,. Isidetracked.. ~t was learnel l jel eng i n e s Lsimpli fied jets Iseat anefa water ,~ny system 
Wilson's deCISIon wa~ based 01 . without compressors). One of to prevent flrel In alrplaDe 
the belief that. insurflcent prog Ithe new fuelstiejng evaluated Icra~hes by cooling the ~ea.ted. 
ress has been made .on the. de is propylene odde, d e r i v e d ~~ne that ~rmally ~ 
velopment . of a. h~htwelghi I rrom petroleum, which permits ; ~ .,.. :' 
atomic engine to Ju~tify lpe~d speeds more tban twice those , apil'" 
inC defense funds on the build of ord inary jet" fueb. i built to _. _ 

!in, of aD J irtraft frame tel HI,h Speedl I • .orna,~ ",itbout th,......'III..ur.......III..." 
carry it. . . , ..Jently fOl'Wli'i ·" to "* 

ofE~::~dla~r:~'.i' ':i~reln. sldel. 
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