
· RETURN TO 

The Albert F. Simpson 
Historical Research Center 
Maxwell AFB, AL 36112 

• 

• 

• 

• 

• 

• 

• 

-

• 

-

·- ,. ' - .. .. 

• 

• 

1003281 

• 

• 

• 

• 

' 

• 

• 
• 

•• I llh-- ---
• 

• 



• 

• 

' 
• 

• 

• 

• 

RF:COMMENDA•.rr 0115 

Fucure activity on tt11s project should b~ carried on at the 
m1n1mum l~v~l nftcessnry to r!cord, summariz~, and ~valunte the 
data r~c~ived on ftlture reports and to complete the specialized 
1nv~st1gations now 1n progress. ~en and if a sufftct~nt number 
of 1nc1de~ts are solv~d to indicate that these slghtlngs do not 
repres~nt a tt1r•at to th security of the natioh, th assignment 
of sp~cial project status to the activity could b t~rminated. 
Future 1nv~~t1gat1ons of r~ports would th~n b~ handl~d on a routine 
basts like a~y other 1ntell1>ence work. 

Reporting a;;encies should be i rnpress ed with the necess1 ty 
for ~8tting more factual ~vidence on signtir~ s, such as photo~raph~, 
phys1aal •vid~n~ , rad&r s1 ~htin ,. s, and data on s!z and sh~pe. 
P~rsonn~l sight1nF, such objects should enga~ ~ the ass1stan~e of 
oth~rs, wh~n poss1bl•, to ~- t more def1n1c~ dst • For ~xampl , 
~:i lJ. tary pilots shoul(l notify nei .-. .. hborinR bases by radlo of the 

pres nee and dir•ct1 on of fli ~h t or an un1det 1tifi~d object so 
that oth~r:- obs~rv~rs, in fli ght Or' on th~ ~round, could assl st 
in its 1 d~ntif1cat1on o 
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CONCLUSIONS 

No de.f'in~te and conclusiv,._ ev1denc is y•t aveilabJ. that 
would prov~ or disprove the xistence of th~s~ un1dent1fi d obj ets 
ae r al alrcrs.ft or unknown and uncanv·r~tional conf1 lration. 
It 1s unlt.kely that poslttv~ proof of their •xl tence will b ob­
tained without ~xam1nat1on of tre r mains of crash•d objects. 
P~oor of non-ex1.st,r.c 1s qually 1mposs1ble to obtain unl•ss 
a reasonabl• and conv1nc1n , ~xplenstlon is d~t~rm1n•d ror ·~ch 
1nc1d~nt. 

Many s1ght1ngs by qual1f1 d and appar~ntly reliabl wttn~ss~s 
hav~ been report•d. How~v~r, each 1ncjd~nt has unsatisfactory 
features, such ~• shortn~ss of ti~e und~r observetion, distance 
rrom observer, vaguen~ss or description or photogr~phs, 1noons1s­
t!l!tnc1ta.s between individual obse.rv~rs, end lack or descriptive 
dAta, that pr@v~nt~ d~f1n1te conclue1on8 b~1ng drawn. Explanations, 
of som~ of the indid nts r~v•al d th• ~x1st~noe o s 1mpl• and 
,_,as1ly und~rstan;j abl causes, so that th.-re 1s th• pos!!1bility 
that enough incid nts can b solv~d to el1m1nat~ o r ~reatly ~educe 
the mystery associated with th•se oc currenc es. 

/ ~valu~t.tlon of reports of un1d~nt1f1 d objects is a nec~ ssary 
activity of military 1ntellig•noe s~~ncl~s . Such s 1ght1n gs are 
inevitable, and under wartlme conditions rapid and convincing solu­
tion• of such ooourrenc~s are necessary to mainta1n morale of 
m11.1tary and c1v!lian p~rsonn~l. In t h i s !~•sp•ct, jt 1s considered 
that the establishment of proc~dur s snd t r aining of personn~l 1s 
in its~lf worth the eff ort expended on th1s proj~ c t • 
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DISCUSSION 

0 r nan i z at 1 on or D at -l on Inc 1 en t s 

Approxi m~t~ly 243 dom st1 c 1n c 1rt•n ts hav~ b~en revl•wed, 
At th~ pr~sent time . In ncb lnci •nt, tl1• ob~ ·rvors hav been 
1 nt r r-o ~a ted by inv .. s ti ~s tors and t}· • results ha v be~n analyzed 
by t ~hr11cal p~rsonn~lo 

Conden s •d s umrnar 1~ s b ave b~ en pr~par~d for t} 11 s t of 1n­
c 1.d~nts 1n suffici-.nt OIJantity t o make tl .• basic information · 
~a s tly avsilabl• to 1nd1 riduals or 3~•nc1e~ hav1n~ an authority 
or an 1nteres t in th project. ( Se~ App~ndix A). 

A detail'!d ch ~ ck 11 s t, comp11 ~d by t•chn1 'cal per onnel, 1n­
d1cat.1n th~ basic elements of nformati on , n•cessa~y for analysis 
of th• 1ndtv1dual 1nc1d•· t, has b en prepar~d nci distributed 
to epproorl9. t~ f\OV~rnm nt a i" .. nc!e ~. 

In order to 1d~nt1fy ord:l.nary and conv,., nti onal obj,..cts, that 
hnv probably been included in the list of r~port d 1nc)d~nts, 
graphical m~tl~ods have b~en sppli~d, so as to cr•aent th~ basic 
data 1 :'l such form that. ov rall facts, 1mpl1 c 1 t in the g rouped data, 
will b made apparent. (See Appendix B) • 

'• 

The pr pared graphical data includes: 

(a) Charts conc~rninc unid~nti led aerial obj•cts, to indi­
cate: 

1. Type of obj•ct observed 
2. Vi cinity in which parti cular typ~ of obj~ct v:ss ob­

serv d 
3. Djrection of fl1~ht 

(b) Locati ons of gu ided rn!ssil~s , r a arch nd r- lated 
centers 

(c) Loc at1nns o airlines, e1rfields, both military and 
comme rt 1 al. 

(d) Lo cations of radio beacon stations 

(~) Known or proj~ct •d radar stations from whi ch reports 
and ass 1 s t C-&.., c • ma y o ~ de r 1 v ed 

(f) MeteoroloFical stations from wh!ch balloon rel •s s~ data, 
rad1osonde or theodolite r~ad1ngs may be obtained 

( g) Pas t , curr~ntJand projected c~lest1al phenomena 

(h) Fl1~ht pa tl of migratory b1rda 

' 
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Psycholog1c&l An~lys1a 

A psychological analysis of tl1e r ported data is be1t1P pre­
pared by A~ro-W•ed1.caJ Laborator'y, A.M. C., for the puz•pose of d~­
t rmtnJn~ those incidents that ar- probably based upon rrons of 
the human mind ~nd s nses. A preliminary v~rbsl report from the 
professional, psycholo gl sts 1ndioat~s th.at a considerable number 
o ... incidents can be explained as orrlina.ry occurrenc"'s that have 
been mjsrepree ntea, as the r•sult of human errors. 

The condition of "vert1. f"O", well known to airplAne pilots, 
AS w~ll fl!l oth~r!, is constd~red to he an important factor in 
some of th~ reported incidents. "V~rtigo" is d~fined from a 
m•d i cal vi ewpo tnt by Wf!bst f!l!r' ,s D :tct1 onary as "Di z z1ne ss or sw1mm­
in~ of th~ h~ad; a disturbance in whlch obj~cts, trough stationary, 
~.pp•sr to mo'r~ in va rious d1r~ot1ons, and the p~rson aff ected 'finds 
j t d 1 r f 1 c u 1 t to m a 1. n t e 1 n an ~ r e o t post ur.., • It rna y r _, e ul t from 
chang~s 1.n th~ blood supply of th~ brain or from dis~as of the 
blood, yes, ars, stomach,or oth.,r or ans." 

Ac~~lerntj on~, resul t1ne fr<:aair!)lane maneuvlljr s , to geth~ '*ith 
space-or-1~nta t i on difficulti~s at nivht 1n tLY} a1rplal!~, due to 
the lack of or stran~en~ss of v19ual r~f·r~nces, mak s a condition 
of "vert 1 go" mor 1 tk•l y to ap p-ar in p• rsonn 1 in night - f lying 
ajrcraft thqn under mo~~ norm3l C0!'1d1ttons . 1'he fa~t that both 
pi lot and co-pilot may r"por t th• sam~ 1 mpressions is not coroplet e 
proof of accuracy, s ine~ both individuals have experi•nced the 
same maneuvers Sind ac~el~rat1ons anri he.v• v1 ewed the same li hts 
and surroundings under th same opt1c~tl conditions (including 
the sam~ w1ndsh1~d and canopy p:las s) • 

• 

A tnore compl·t~ d1cuss1on of psychological factors is expect~d 
to be provtled in a !'uture status r~port. Quite p robably, some 
of the 'incidents of f1.st , highly man.,uverlng "11 ~hts'', reported 
by both air and ground obs rv rs, ar~ the •esult of "vertigo" or 
optical illusions. , 

Strictly speakin~ , no eng1n~er1ng analysis of an 1ncid~nt 
should b injtiat~d until th psychological analysis has been 
mad nnd has shown that psychological factors cannot explain the 
obs rve.tion. 

Ap·-ncieez Out~J_d e A~. r ~at~.ri ,.l Command, .SUPE~y1ng Informatio~ and 
An~lyf)is 

Specialist s~rv1cAS, suppl~m~ntary to those or Alr Mat~r1el 
Co mma nd t~chnlcnl of1"icea, are b~1ng provid-d by a nu"-rlber o f a g~n­
c1es . 

Th.- Air w~ath•r Serv1 c~ has revi~wed the 11 st of 1nc1d~rt s 
nnd has prov1.d,..d the 1nfo rrr..at1 on that twenty-four of t}·em coin cide, 
both wi th r~sp~ct to locati on and tim~, with th~ releas~ cf 
weath•r balloons. 

• 
• 

- 2 - S-11750 
UNCLASSIFIED 

• 

• 

• -



• 
• 

• 

• 

l 'C: ASSIFIED 
"' 

• 

The Ohio St8t~ Univ•rs1ty has contracted with Air Ma.ter1 1 
Comm&nd to supply astronomical s~rv~es in an eff'ort to 1 ~~nt 1ry 
meteors, plenetoid~ and associated phenomana. Professor' Hynekp 
Ohio State Unive r-s ity Astro-Physicist and b . a<i of thfl!' Un1v~rajt.y 
Obs ervs tory has und~rt at{ en to r vi I';W th~ 1 n cjd ~ t 3 urn '!I ary nh ~e t s. 
While this work ha.s not yet b~en compl~ t~d, Pro resscr Hynll!k bns 
-r!l'port~d . verb!.\lly thot h" ls satisfied that n number or th~ re ­
port-d observat1on8 r~present astro-physical phenom~nn. 

Memb~rs of th Scl•nt1C1c Advis o~y Board to th~ Chi~f or 
Stat"'f, USAW, who hnv~ prov ded consultant services tn Proj~ct 
1nclui.., Dr. Ir-vinp:: Lan~muir., Chief , '~n~~al El~ctric R search 
a~d Dr. G. E. Vall~y of MIT . 

"Sign" _, , 

A pr~liminary typ~ of interview has ~een h~ld b•twe~n Dr. 
Langmui11 and p~rsonnel of Project "S1gnr! during •arly stA-r,•s of 
th~ pro j ~ct. It 1 s in tended to consult furthe r w 1. th Dr. Langwu 1r. 
in ~n et'fort to suppl~m~nt present technical ef"or ts toward 1den­
t1fy1n ~ the ~eport~d objects. 

Dr. G. B. Valley has displayed an active inter st in Project 
"Sign", to the ext~nt of reviewin~: th~ r~port~d incidents and 
wr1 t.1ng an overall tyo~ of analysis in ~r:.ch he groups the var ious 
objects and th~n analyzes ~ach gr'oup frcm th~ standpoint o f sc1en­
ttf1c fess1b111ty. This analysis is prov1ied as App nd1x (C) to 
this r•port. 

Inasmuch as 1rar1ous surmis•s have oe~n adva!l-:.:ed that some of 
th• t'~port~d observations may hav• repres~nted 11 opace sh ps" or 
s a t e 11 it . v • h 1 c 1 e s , a s p c i a 1 s t u dy has be en 1. n 1 t 1 at~ d w 1 t h 
the rtand Corpor&tion, under the Rand Proj~ct, to provide an 8nalys1s 
f rom this !IJta.ndpoint and also to pro'l:ide fundsm~ntal 1nforn~.a t1on, 
pertaj ntng to th~ b~sic desi Rn and performan~~ characteristic~ 
that m1liht d1stjnpuish a pos sibl~ "spac~~: ~hJp." 

A--s a preliminary undertaking, th Rend ProJect has sub.rr.itt•d 
a study by Dr. Lipp 1n which th• possibility is explor•d o~ any 
plan.,t 1n th- known univ•r.s b"'i.ng in a physical And culturAl 
position to allow the dev~lopment and use of th • ''space Bhip". 
This study hns b~ ~n prepar~d 1n the Corm or a report that 1s pr~­
sent•d as App ~nd1x (D) • 

The •.v,n th ~ r Bu~ea.u L 1 b1·ary of tb e Dep aPtm.-.n t of Comrn~ rce has 
supplt•d 1nformatlnn on ''bell 11 htn1ng''. Thj s \'V'as P~qu•sted he­
csw•e of th~ b •l tef by s orn~ p•raons tha t some of the o'>s-erva tion~ 
may hav~ r~preR~nted ''ball lightn.tng''. It app~ers that th e sub­
J~ct or "ball lightning'! occup:ies ~n undet~rmln~d s atus an·i 
author1 t1 es ar~ not at all convtnced that such a phenom~na actually 
xists. 

Th~ Federal Bures.u of InvestigA.tton has assisted Proje ct "Sign" 
in a number of instances, both by investi gations of the character 
end r e11ab111ty or wi tnesse! of incidents and by providing oth~r 
1nvest1~at1ve services. 
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Cqns~d~rat1ons Arfectlng Anali~ls and Evaluation 

OPERATIONAL 
' 

Inftsmuch &~ ther is a distinct poseiollity that a number 
of th~ r•port~d incidents repres nt do~~stic proj cts or a e•cur­
&tr-classifi~d nature, th~ list of incidents has b~~n submitted 
to hi~h~r ~chelons for re~iew. 

~· 

Since w~ather balloons, blimps, airplanes of unusual siz-
or conriguration,and v,u1ded m1ssil•s t~st v~h j cl s may repr~s-nt 
30m~ of the observations, action hBs b~~n taken to o~ tain informa­
tion, conoerninf sche iul~e and fl1 ghts of such ~raft from th" 
appropr1st~ av~n~l~s. 

In conn~ction with the psycholo icol stud! s being p rformed, 
e.xtens tve- inve s tlga ti ons, concerning the charact r and r~ll ab111 t y 
of the report1n witnesses hav~ b~en mad a 

'rECHNI CAL 

A o~rta1n pr oportion or 1nc1detl ts app~ar to be r ~al aircraft, 
though of unconventional confl~uration. In order to investi gate 
the credibility of their existence the f ollowing fact ors must be 
considered in any technical analysis. 

Aircraft 

• 

Method of S~pport (lift) 

W1n~s 
Fueela~e Lift (W1np,less) 
Rotor 
Ve.rtlcal Jet 
Me gnus Effect (rota.ttng cyl1nd r, con-. or sph r , sub­

j cted t o r elati ve translati onal a jr velocity) 
Aerostatjc (11 ~hter-than-a1r era t) 

M~thod of. Propul~ion (Thrust) 

Prop ller-reclprocAting ~ng1ne combination 
Jet, rock~t, ramj t (utilizing conventi onal f u•ls end 

oxidants or possibly atomtc en r gy) 
larodyntur.lc (Katzro.a.y--r Effect - oscilllting airfoils 

• de vel oping negat 1 ·1e dra ( thr•ust) 

If an atomic ~nergy powered en~1n~ were availabl , a smell 
mass f' low at a ls.r ~~ velo c ity .could accompliih the r 11!QU1r~d lit't 
~nd propuls1ve forces and th~ large en~rgy expend!tur~ Nould 
be of small 1mportanceo , 

However, the heat exchang e requl ... ~ .m~nts fo r th ato:n! c - · 
powered eng ine appear to domand physical dimensions of inordinate 
size that p res ently would e th• use of this powerplant 
for aircraft c 
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In ad41tlon, alrcratt would r quir an xo asiv 
p a t llbt or ahl 141af tor human prot otlon, unleaa oonr1gura­
t1ona ot xtr 17 lar 1 1 w r ua d. It unahield d crart 

r ln op at Son, x1atl ns 4 t ot1on ana would probablJ ha.e 
1n41oa d 1r p 1 D • 

tallursloal llmltatlona to dat , llm1t the ra or oon-
t!Dg th h at 17 of th atomic aouro to ua ful propulal 

wo k to auab an 1n rr tlv ore! r ot gnltud that auoh a power 
171t 1a qult un11k lJ rrom th atan4po1nt or size and w•1Fht • .. 

Stabll tJ 

A am!o (botb 1tatlo and d,naalo throu~ th ua ot 
• 4JDaalo •urtao • aft4 • 1stlt d1atr1but1on). 

ohanlsa ( !JI'O or aco 1 ,...,_, t r - servomotor •J•t m) 

Control 

Movabl surfaces in airflow or jet 

Jet (tlow control or awlv ling t1Pea). 

Poeelble Spa ehipa 

World knowl d , t obn1quea, and reaourc•a ar oonald 
to b preaentlJ ad uate ror the d elo nt or apac ahlpa . 

Dlatlngu1al'l1ng dellfUl an4 p rtormano pa r t rs are z­
otecl to b supr lled •• a apeo1al atudy bJ t h Rand ProJect. 

Probable atural ' 
AatrophJaloal (meteora, cometa, plan toida, tc.) 
AetrophJalcal anal7aia 1a exp oted to be p rroraaed bJ 
p raonn 1 or Ohio Stat Un1veraltJ Rea arch Poundatlon. 

Bl ctromagn~t1o (ball 11 ~htnln@ , St. Elmo'• Pire, Pboa­
phor••o ce, oorona, eto.). 

·Ordnmo It u 

Whll tbia analyaia aona1~ r• th r•ported objects lar l7 
trom atandpotnt or alrc~art with r qu1r m nta for a ed and 
aubatant1al duration or tl1 gbt and , it ls nt1relJ poaaibl 
thet t oontlaurationa r port 4 in amall ala • could a rv aa 
y rJ ua tul ordnance lt •• t o tekP th plac~ ot (or suppl nt) 
auob ahort-raas apona or ground (lntant~J) warra~e •• the trench 
mortar, gr , etc. Tb amall aauc r-llk , aplnnlng, 
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apparently b ~xcess1.v~ly hip.}, since the asp~ct rat .1 o of a cir­
cular pl~nform is only 1. 27. Extensjon of th~ Prandtl theory, 
has also shown that the maximum poss.ibl 11ft coe!'f1 c1 ent to "'1 · 
exp~oted from !!uch low ssp ct ratio pJ.anforms should al~o ") _. 
poor. In addition, t h~ rela.tive: y lsrge mean e.-rody namjc chord 
would pres~nt difficult design problems, to ch1~v~ static long i­
tudinal stab1li ·t;y for airfoil sectione hav1n a s1!nif1 cant ct-~nter­
o f-pres sur e t r a v 1 , or for a 1 r roil s e c t l on s or so - ca 11 ~ d '' s tab 1 e" 
typ~, when ftqu'pped with a1.lerons at the trailing edg eG 

In the v~ry low aspect ratio ranpe, the Prandtl th~ory 1s 
probably v"'ry inaccurate. Wind-tunn"l teste of' very low aspect 
ratio airfoils indicat~ much l~s! induc~d drag 1ncreas~ than ~x­
p~ot~d fr c m th~ory and also demonstrate very hl~h maxim\lm lift 
coeff1c1~nt accompan1~4 by extrem~ly hi ~h stalling anaiea. How­
ever, in s:~eneral the induced drag of ••ry low aspect ratio wings 
is much larger than the 1n::lur~ed drag of conv,.nt1onal alrcreft 
wings, a ~ond1t1on which would adversely affect all performance 
val uee in flight conditions which require med lum and hi Ph 1 t ft 
coefflc1~nts. Thus, perfor-mance in climb, at alt1 tude, and fo1~ 
long•range cond1t1ons would b e relatively poor, although high 
speed would be little affected . 

• 

Notw1thstandjng the predicted aerodynamic di sadvantages of 
circular planform wing s, quite a number or exper1m~~al ~fforts 
have been mad_.. to us~ th l s conf1gurat1 on - and r~.ot all of them 
by p~rsons ignorant or aerodyn~~ic f undam•ntala. Exper1rn~ntal 
wlnd-tunnel work at the NACA (1933) showed both maximum 11ft co­
efficients and stall chftracter1st1cs much mor~ favorabl~ than 
c ould be anticipated. 

Th~ probl~m of ~tatio longitudinal stabi lity could possibly, 
be solv~d by th• us~ of a stable a1rfo11 section or the reflexed 
trailing edge type with wing t1p a1l•rons (perhaps float1n~) a~ro­
dynarn1cally ind~perdent of the wing. 

At supersonic ~peeds, wh~r-e th,. induced drag is s rnn ll, 
the circular planrorm offers the probab1li ty of r due d dra g , 
characterist1c of low asp~ct ratio airfoils in the sup~ rsonic 
ran~o. Also the circular planform pre~ents a swept-back lead in 
edg• (of variable sweep along the span), Whjc~ should~ sult in 
a reduced effective Mach Numb~r, with att~ndant r duc - d drag for 
a certain supersonic speed range. 

No defini te information has been received on the metho d of 
propulsion used on flying diske wh:i. ~h Ya ve be~n si gh t led. However, 
b~cause of distance factors involved in the si~ht1ngs it ls quite 
possible that ~ither propellers or j~t propulsion could have been 
ereployed wittout being noted by the observ,.r. 

Fliing Fus.elages (T<r E.t!do or C".Rar-Sh~p~d Body) 

While the oi ga~or torpedo-shaped body r·p~esents 
form for the fuselage of an airplnn~ or the body of a 
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in n!tlther case has it been used as a pr1mary llft-producin ·~ sur­
faae. However, an extension of the Prandtl theory of 11ft 1qd1-
oAtea tha~ a fuselage or the d1mens1ons r~ported by the Eastern 
Airlines pilot• .Yh1. ted and Chil ~s in the Montgom~ry, Aloama, 1n­
~ident could support a load comparable to the wei ght of an a1rorart .. or this slze at flying speeds in the subson1o range. The Prandtl 
th~ory probably giv~s 'ltrry conservat:1 ve valu~s of maximum lift · 
ror bodies or this shape. G•rman experience 1ndicat~s that the · 
ma.x1mum lirt may b_. twioe as h1~h as that given by the theory. 

Although th~ crart sighted by Whited and Ch11~s was r~ported 
to b~ without wings and fins, it is possible that it could have 
been equipped with extensible win~ s for take-of~ and landtng, 
eontatn•d within the rue~la~~ in cruising fli ght. 

This type of aircraft could aleo be partiAlly supportea in 
the tsk•-orr and landing oond tlon by the vertical component of 

I 
th~ j~t thrust, 1f the land1ng and take-orr took place w!th the 
rus~lsge axis, or th~ J~t stream dir~ctlcn 1n a vertical or n arly 
v"rt i cal altitude. The furth~r possi.b111ty thltt an extensible 
rotor, oon~eal~d witt1in the ruselag~, could hav• be~n used, woul.d 
provide anoth~r m~ thod for landing and tak~-o ~r that would allow 
wingless f li ght at v~ry h i gh speed. Such a d~s ian could r•sult 
ln a relativ~ly larg~ duration of flight and corresponding rnnge. 

• 

While no stabilizing fins wer~ apparent on the "flying fuse­
lage'' reported by Whited and Chiles, it is possible that v~nes 
within the j~t, operated by a gyro-servo system coul:l have pro­
vided stat1c ata .,ility, longitudinally, dirfl!ot1 o nally and l;s.terally. 
Th~ same vanes could also hav~ b een used for accomplishing static 
balance or trlm, as well as control t'or man~uver1 nv . 

' . 
The above discussion regarding wei ght, contro119b111ty, sta­

bility, tc. is not int~nded to ~~present deductions r~gardlng the 
-.xa.ct natu rf! of th~ torpedo or cigar-shap~d a1rcraft which were 
sigh ted by the airline pilot s, Whlt~d and Ch1l~i!s, and oth •rs . Th~y 
ar~ merely stat•ment s of poss1btliti~s, which are int •nded to show 
that such an ajro~art could support and cont~ol itsel f by aerodynamic 
m ans. 

The propu lsiv~ system of this type or v~hicl~ would app~a~ to 
b~ a jet or rock~t ~ng 1n~. The sp~cjfic fuel consumption of n gin s 
to this type would be ~ath~r hi gh . This, coupl~d with th ~ fact 
that aerodynamic lift on su~h a body would b• accompani•d by 
high drag, places a s•r1ous limitation on th ~ ran~e of this a1r­
crart ror any particular gross w•ieht . I f th i s typ~ of unidenti­
fied aer1al obje~t has ~xtrem~ly lonPt ran~ ~, it is probable that 
th~ m~thod of propulsion is one wh1eh is f~r in advan !~ of presently 
known en~ 1 ne s • 

Round ObJects (Spherical • and Bai loon-Shap_.d Objeets) 

Spherics~ or balloon. shaped objects, &Pe not usually considered 
as eff1o1~nt aircraft. Not only would the drag or such bodje s be 
high , but the energy ~xpenditure that would b~ requ1red to develop 
11ft by aerod ynamic means would be exc~ss1ve. The onl y conceivable 

-..$ ·=---::;::: =--

8
- _--U N CLASS IF I EO S-11750 

• 



• 

-
• 

• 

• 

• 

Technical Report 

• 
UNIDENTIFIED AERIAL OBJECTS 

PROJECT "SIGN" 

< 

• 

• 

HEADQUARTERS 
• 

• 

Relea:;e Date ; 
February 1949 

• 

• 

. ......, 
• 

AIR MATERIEl COMMAND ' 

WRIGHT-PATTERSON AIR FORCE BASE 

• 

• 

WF-(I l· 0 -9 JUL 41 10M 

• 

.. , .. 
• 

DAYTON, OHIO 
UNCLA5Slt:\ED 

5·11750- i<l 
I • 

-
1) )\ ···c~ , _\ l ) "...,l) ,m 1 '""T:'~r:.-r •rrr.'!p ·~rs· 

, 1 • ~ • • • l ·" "' t r r. J• , 

1) ' (.. ' . , ..... ' • ., l"~ ~ 
• .A•l J. LJ"-\.:J • 

l.Jv_l ... . _ . · .J 



• 

• 

• 

• 

• 

-

~CLA~S, ~ lED 
meane of producing 11ft for su'!h a ~ody i o h~r than by a•rostatio 
(~1mple buoyancy) m .ans, would b~ by rotation of th~ spher~ wi t h 
translation'!l motion P•lat.1v~ to th• air; or by ilschargin a 
stream or alr~ v~~t1c"lly d own\ver-d. Aer•odyn am1c f1.:tght could be 
sccomplish d with a r-otatin~ spher~, pro1jded the detailed design 
probl~ms, 1nc ludin~ stab i lity and control w~r wo~ked out. The 
methods, using a blow•r syst~m or jets, would requjr~ r~lativsly 
gr~ater amounts or energy and whil th y could be used f'or fl1 t~hts 
or very short ran~e and duration, would not ord inarily b~ con ­
~idered as practical ~y a~ronautical d~s1 ~n~rso 

The obvious ~xplanatlon ror most of tb• sph•rloal shaped 
objects is that they ar• meteorolo~ical or similar type balloons. 
This, howev~r, does not flllXplain r~ports that they trs.vel at hi r:)l 
speed or maneuver rapidly. It is possi~le that the movem~r1t of 
the obje~ts was som~ kind of an optical 1lluaion, or that movement 
for s bri~f period due to a ~as leak in the bslloon was ~xaggerated 
by observers. 

Balls of L1p;ht 

No reasonabl~ hypoth~sis of the true natur • of balls of li ~h t, 
such as that r"port.ad by Lt. Ger .nsn at Fargo, N. Dakota, has be n 
developed that ~xplains the behavior• r•port-d. The most reason­
Abl~ explanation is thnt th~ lights were susp~nded from balloons, 
or other means o~ support, not v1sibl• at ni ght, and th~ viol~nt 
man uvers rep ort ~d are due to illusion. 

Po~s1b1litz of Sc1~nt1f1c D~velopments in 
~ . n th s Cou11tr:y., 

Advam e of Knowl ~dfr~ 

Consideration has b~en given to the possibility that th•se 
un1d,.,nt1 f1•d a1 rcraft repr~s~a.nt sc1•nt1. f!~ d " . lopm~nts b~yond 
th• level of knowled~e a~tain~d in thjs count~e Since this is 
probably the most advanced of th~ industrial nations on th~ eArth, 
nnd our in terest tn sc1ent~. f1c d~velopments t h rouc:;hout t!1e world 
is v~ry active, 1 t wl>uld bll! nec~seA ;"y for any oth~r country to 
conduct res arch and development work in ~xtPem s cr cy for any 
such project to hav~ r~ached such an advan~~ed state of dev~lopment 
without a hint of i.ts existence becoming known h•r • o The only 
nat1on on ~arth with ~xt ns1ve t~chni cal resources wh1cb has such 
rigid security, is the U.S. S .R. An objectlv• evaluation of the 
ability of the Sovl~t~ to produce technical developme~ s so far 
in advance of the rest of the world resulte 1n th~ ~onclusion 
that the possibility is •xtrerr ely r~mot•. Most or the successful 
Soviet aeronautical dev~lop men ts have b~en p~duc~d by utilizing 
•xp~rien ce of other nations, some of them being v~ry close copies, 
so it is v•ry unlikely tha t they have de v~loped th~ p~opulsion and 
controldevices nec~ssa.ry to !Tlal<e thes~ objects p~rfor,n as describ~do 

Anoth~r poes1b111ty is that thes• a~rtal objects ore visitors 
from anoth•r planet. Little js known of th~ pro~abilit1es of 11~ 
on oth'!r plan.-,ts, so there is no :1asis on wh:1 ch to judge th po.;si- · 
bility that ci vil1 zati one far in ad,Jam e of ours exist outs1de ·~ h ~ 
earth. The comm~ntary on thi! po~sibility by Dr. J ames L1~p of 
the Rand Proje c t in App~nd1x D , 1nd jcutes th a t this soluvion of 
the myst~ry conn•cted wl~h the s1 ~ht1ng of untd~ntif1~d flying 
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• APPRNDIX "A" 

D1str1 bution or Incident Suli!I'Sr1es: 

• 

, 

Air Material Command 

A~ro Medical Laboratory (MCREXD ) 
Wes.th~ Liai~on (MCLANS) 
Research and Development (MCREOS) 
Electronic Plar1s (NC REEP) 
Technical Intell1g t"nc , Technical 

• 

Other Agftnci s 

Sections 
(MCI) 

• 

• 

• 

Directorate of In t elli gence, Hq., USAF (AFOih ) 
Offic~ of Naval Int~lligonce (ONI) 
Cambridge Fl 1 "1 Station ., Cambridge , Mass. 
A 1r ,Jea ther S~rv1 ce s, Andrews AFB, Washing-

ton, D. Co 
Ohio State Un1v~rs1ty, Dr. Hynek 
Rand ln c ., Rand Project {USAF) 
Scientific Advisory Board ( USAF) Dr . Valley 
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NOTE 

When drawinl's, speeiftcations, and other data prepared by the 
War Department are furnished to manufacturers and others for uae 
in the manufacture or purchase of supplies, or for any other pur­
pose, the Government aaaumes no responsibility nor obliption 
whatever; and the fumishinl' of aald data by the War Department 
is not to be regarded by implication or otherwise, or in any manner 
lieentdng tt)e holder, or conveying any ril'hts or permiaaion to 
manufacture, use, or sell any patented invention" that may in any 
way be related thereto. 

• 

The information furnished herewith is made available for study 
upon the understanding that the Government's proprietary interests 
in and relating thereto shall not be impaired. It is desired that the 
Patent & Royalties Section, Office of the Judge Advocate, Air 
Materiel Command, Wright Field, Dayton, Ohio, be promptly noti­
fied of any apparent conflict between the Government's proprietary 
interests and those of others. 

Eapionqe Aet 

Notiee: This document contains infornaation afreetipl' the 
national defense of the United States within the meaninl' the 
Espionage Act (U. S. C. 50:31, 32). The transmission of this docu­
ment or the revelation of its contents in any manner to an un­
authorized person is prohibited by law. ( AR 380-5, paraaraph 17 b.) 

"The above Espionage Notice can be disregarded unless this 
document iR plainly marked with a security classification aa 
.. Restricted," "Confidential," "Secret," or "Top Secret." 

The l'. S. Goverr.ment is absolved from an:v liti&'ation which 
may ensue from the contractor's infringing on the foreip patent 
rights which may be involved . 
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~~--..;;,....;_,.,;.-_.........-~----_.;;..or. s A f f ~ Q_l ~ n g ~h..e In t .. r p r •f.! t, 1 on of R p o 1~ t s of 

Uni entjfiod Fll!r1g_o~.je~~!. 

By 

G. F. Vall~y, VPmber Scl~ntific A visory Board , 
Off1q_e of tlle Chl~f' or Staff, United StatAs Air Porce 

The writer has studjed summary abstracts and comments 
pArtainj N to unldon ified rlJ1rJ• objects, wh ch were forwarded 
by A 1 r For~ P. In t P 11 i fence • Th €• s e rem o l'' k s a r e d 1 v 1 de ii 1 nt o 
three ma 1 n parts: the ~irst pa rt is a sbo1~t ' summarJL of the 
renorts; the sPcond part consists or a ~Anerol survey of 
var1ous EOssib1l ttPos o~ acco1nt~n~ for tre reports: the third 
pert Cf'tnta·ns C,QrtH n rqcommendat1..ons f'or f'1ture °Ctior. ----
PART I -- SHORT S~MMARY OF OBSERVATIONS 

T.~ ~eocrts ca~ bA ,roupPd as ~allows: 

Group l -- The ~o~t numerc~s r~ports ind c~ te the daytime 
obs~rvHt • on o" mctHl) 1 C d1.sk-11ke objects, l"O"J "th):-,' in d1ameter 
ten times their thickness. There is so" su --~est1.on that the 
cross se~t1on 1s assymetr ~eland rat1er like a turtl~ shell. 
H~uort8 a~re~ tlat thnso objPcts are capable of h l ~h acceler­
ation and v~loctty: tney o~ten are si ghtP.d ln ~rou s, sometimes 
in f'ornmt ... on . ScMI3t1rn~s th~y f'lutt~r. 

Gro UE 2 -- The ~ P con d £: 1~ou p co r.s 1 s t s of reports o f 1 1 gh t s 
ohsArved--at-ni rht . hA~e nro nJso aonble or hirth speed nnd 
occ~lor~t1on . They er~"' l~se commonly s~,:.n in Frrot!pe . Thej' 
usuqlJy BJ)pear to be sl1orply def!n~d lum1no~s objActs. 

Group ~ -- The ~hird P;roup consists of r·Pp~rts or various 
kinds or rockets, in ~eneral appearing somewhat like V- 2 
rockets. 

Group_! -- Tl1e fourth ~roup contains r~ports of various 
devices wh1ch, in the writer's opinjoL, are sound r belloons 
of' unusual shapP such qs a:r'r- l'Jflde l)y the Gennre.l .'j lls Company 
to "i a v y con t r ct. 

'1rouo !) -- Th~ f1 fth r·roup incJudes reporots of objncts 
in wh1nh 11ftlP credPn"e can bA placP~ . 

• 
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or 

·~y 'rays'' or 'bGan=~" orA 
no <?not n r a o 1 · 1 o or r 1 s P re 
corpusculu r liko ~o ho1 -rayo 
beams . 

mr•nt ~ th r pure)~ electre­
t~ or, wi ' _.h :1 s l a. r 1.e 1 y 

(J~ cosmic- rays or cyclotron -

• 
&\Tow , 1 t i s obvi ('U~ th t an. rlevi c0 pron~1lcd or suppor ted 

by such moans js runda~ArltPJly a r~ac~l.cr1 dev "ce . It is fund-
~,'? nt J :i . .G tr e ht'C!"Y c ,.. at~ch rlovlc~s •1 u t o g 1 ven umount or 

ene r p;y is' mot:at cffi,; j entl=-' sne11t 1 r the mo~~ntum thrown back 
or do m 1 s 1 ~rr:~ . 1'h1s .. o ns tho t a la.r ue rna ss should be gl v n 
a s tnel) ace o J erh t i on -- a t} AO rem we 1l u.nd ers tood by he 1 i :opter 
des ignl=lrs. 

he beams or rays meJtlor~ed ao the contrary, small n asa 
j ~ g v n a ve:r y hi p.;h velocJ ty, couse quen t ly enol"'mous pow~ra , 
prnotcr th· n tho tote} ~orld's power capacity, wouli b nee ed 
t o '1 u ) port even t t, P s rna 1 J e s t o b .1 ~ c t by au ch m e u n • 

~ethod II-- Direct use of' Ea rth ' s I~a~nAtic 1•1Pld 

On P o b s I"! rv er ( 1 n c 1 d C' t t 68 ) not 1 c e d a \T i o l e nt 'nO t o n of a 
hnnd - 101 cor.psss. I r W" ussutr.e f'ro~ t'l1 s thnt the cbj cts 
nro 1.:col ma~net1~ fiel'l, co·=tpnraol e ~.vt·b tle Earth ' s rj ld ; 
nemelJ . 0 .1 gauss, · rd tl-~t tte ob er "0 • ;:rtln th~t tl"A o"'J.1e,..rt 
SlJ"'>t nrlr.."i 'H1 a n 1~ Q at t 1 s nos t1.on , tnen the ampere - turns of 
t ).. r tO 0, l t r' 6 a P. ) ~ c t 0 r R l ,.. t j s R 1 v 0 n by: 

For 
• 1 

n 1 = ~0-~ where R ! s th~ rang o;:· t he obj ct . g ., 

inst ~ ""lc t:a, if R 
a:nf't.er , then 

s c 1 c l< 5 1 o !1 e +; P r e nd t }-l e o l) .1 ~ c t · 
1 1 J b llion a~por~- turns . 

10 m~ ters 

rovr , jf the ob.1~"t ~er~ .,Ct1lfl)]y n;~.lJ: ]Q mPtel" away end 
w~rP. correspo1:d"t1~ly st.aller ; :ts1rn.o ly, 10 em ln d.1amAtnr, it 
·.r c u ] d s t t 11 r e u j r e 1 0 ·n ~ 11 j c 1 arr p P r e - t u r 11 s . 

l'b se ~·1. '"U r~s ar a 1~ ttJ c S n excASS bf w 1~t .nn b~ co1 -
vnn ontly dor.e nn tl •e proun . They ol<e j t seem unlikely trat 
t b o e (" f c c t w A s a c t ua 11 . · observed . 

1~0 · , the t:artr ' s me r'rtj c p1e]1 ~ 01Jl:i react on such a 
ma rnA t to prcdu ' not OP- v n tottf1Ue ht:t also a rc rcA . Th s 
~Orcc 1 op~nds no t .irACt}y 0 thA ~arth'S riP]d intel1S1ty bu t 
o r , t s i r r e tT u l e r- 1 y or p. r e. 1 e n t . Th 1 s r- or c e 1 s o b v i ou s 1 y 
rr.irute s 4 nce thP. ohan a 1r, f.cld o vor :istarce of 10 meters 
(ossu .oa "ion.~tPr c' thQ ob .. 1e'!t ) ts s carcAJ.y m.easurea.ble, 
moreover thn ~~adi~nt is not pred ctahle but charj,es u~ to 
Jocsl or'A ·epos· ts . •rhus , e v&.ft if thr-- effeet were Jar;;e 
Anour:-h to use , it wcull st111 bP. unrel ! ab]~o-\ end unpredictable . 
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Motho III -- Supco.,..t c~ fill• ---
1........ • t to ove r ons \' t' .. 3 ~ to i 

P: P • tr1 cal J ~ chs r~·od 
t he Ea rth's n1a gn tlc 

objl!jct 
fi 1 

A noaj tively c 'll, .e body mov ng rrc~ west to ~ast , or a 

by 

PP. ., otivAl ~ cl r·ed body mov1 n- from EEst to Jest ~j ) } experience 
an unwerd fo.rc<l due t<) tl •e Eortls' s rra;;nct1c fjel . .. 

A sph~r~ 10 met~rs d ia ~0 tPr moving at a speed of one k!lo­
rne tnr/ second wou)d experie nce an upward forc ,e o{' one pound at 
the equator 1 f c r ar ~ e d to a p o t en t l a 1 o f' 5 x 10 2 v o 1 t s . Th 1 s 1 s 
o~vi ou s ly r!dictllous. 

Sect ton ~ -- The anti -- - rav t:s sr_i eld 

I t h H s he en propos e d , by v ur 1 ou s w r j t e r s , p er hap s f 1 r s t 'by 
H. G. \·Je 1 ls , tr at 1t m1 ,rht be possible to construct o n.eans of 
sl 1eld1r '1'. H rrassi ve body fron1 the 1nf1uenc e of ; rav 1 ty. Such a.n 
oh.1ect woul :l tl'SJJ float . Hecet1 tly, t r Ar e appeared n tHe prese 
a no 1ce that a prominent economJst has offered to suppor t re­
se a rc h ou such an enterprise. 

O:>v nu sly, consArV ':?.. ti. cn of er;e r~y dsmat is tl at considera ble 
ener~y b~ " 1ven the supported object 1n orde r to place it on the 
sh~eld. Rowev Pr, thi~ amount or ene~~y is in no way prohibitive , 
an f'urtl''c rmore 1 t can be ,at t; en back whe 11 the cb ,, ec t la nds. 

Asjd~ rro~ the fact that we bnve no su~ ~st,orls as to how 
such a device is to be rr.aie, the var ous tl eories o~ general 
r elativity all a gree 1n assutn1ng that gravi tati onal rorc e and 
f orco dun to acc eleration arA iJ· djstinpu!shabl~, and rrom this 
a2~u~1 tion th~ theories predict certn·n effects ~hich are in fact 
observed. The assumnti on, thererore, is probably corr0ct , and s 
corollary o~ it is esseJrtialJy tl at only by means of Hn occeler­
at:lon con -rav~ t y be counteracted . '11his , we eRn suc c e ssful ly c.lo 
ror 1nstr~nc~ ~Y making An artjficieJ eatellite, bu t t h js pre­
sumabl~ is not what os been observed. 

~um"!~ry -- PAB~_II, Sec t 1or!. B 

SevP:'al unortho ox rreans o f support1n~ or propelling a 
solid object !:o •Je been c O'kS ide r ed , a 11 &re i mprac t 1 cable . Th1 s 
flt1ding lends credence to the tentative p r oposed assumption of 
Part II, that the objects are supported and propelled by some 
r.c z•mal mea ns, or else that they a ·re not soli d s. No ct l s'"'u ssion 
of thA t ype or Part II, Sectton 9 , can, in pr1nc1ple, of cou rse, 
b~ con:ol ete. 

Se~tion Q -- 'os!ible c nus~~ . ~or the _r~Eorte. 

Cl~.s~:i_f_1 cat1on !. -- _!at'!ra!__ te.r:~~~-~~~a?- Eheno_!!!ena 

1 . •flle obse.rvati cr~s may ba 1u 1:\ t o s o:1e effect such a s 
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balJ l:J htn1n;:r.. 'rhe wr:i t~:-- ha:l t:o suo; As tiel s 01, .thj s AS sen-
. tl lly ~eteorolo p,ic a l su?~Pct. 

• 
• 

• 

2 . Tte oh.iects may be some kin of nim•l. 

Ever1 in the celebrated Cflse or 1 nc1.dent 17~ where 
thP, 11 g l t was }- S P by H. P51 fo r PH. lf ~ n lour en 3 "'hi ch was 
rep o 111 t ~ d by t ~ e p 11 o t to be in t e 11 1 gent 1 y d 1 rf· c t .o d , we can 
make this remark. For cor.g i d e ring t ha. t an 1 nt r-.111 .er en 
capab le of' makinp. so rPmarko.b l e 1ev1ce would not bo likely 
to ploy e r ound i r; eo 1 dle a man ner as ~ s cr1 b ,~d by th~ pilot . 

In this connnotion, j t would be \Yell to examine 1f 
some of the li ghts observC)d nt ni gh t were not f1re-rl1es. 

3. 'lbe observed objects rna y be hall ucinu tory or psy­
cholcglcal i n origin. It 1s of prime i mportance to stu y this 
possib ili t y bncause we can learn from lt somethin~ of the 
cl1aracter of the popul~t1on: its rAspons~ ~nder qttack : et1d 
also something about the rel1ab111ty of visual observation. 

OnA wouln 11 a A o Ass urn/:\ that t} P pos t or:s held 
by many of the r eportAd obs~rvers rua r antne tl1e1r observatio11s . 
t;nrortunr:1tel y , tl Ar~ were :n LY reoorts o (" curi ous phonorncna by 
nilo ts durin the war -- thA 1nc1der.t of' tr~ "ire - ball f1r--bters 
• 

. omP.s to min . 'r.lurthor , m9r~ uers have been l''cpo..-·t 1 g sea-
ser pents ("or l,llndre ~ or years yet no ore hqs y9t produced e 
photo~raph . 

It woulo bP. 1nt eros tin .. to tabulate thP r~ nonses 
to see row r&:!lj able WPr'A tr r> rc.:)ports on t 11o Japar.r_)sA 't>alloons 
lur n~ th~ Wl=l!' . There WP. had a phenom_,norJ prov Pn to be !'Pal • 

It 1s 1ntPr~stlng tlAt the repor ts swjftly roach a 
max:mum rreq~ er.cy dur1n~ th~ Pnd of June 194? ~n 3 trnn slowJy 
t p~r off . ie en a surr·P t at thjs 1s octu·lJly nn ~~r'ilc9 ion 
of '-<.'W :rsny obJPcts WPrt"Jt. P.~tuf]ly about , o r, oujte :ifferPntly , 
WP en t ake tl "s fre,.,,l(.)n"':y c.Jrve as ind1cat1ng sorr~ethjn~ abou t ... 
mass psycholo y . 

This pont c~n 'P t~stP.d . Sup osP tl n population 
:is rnomA:1tarjly P.XC1ted: Low ~0~0 the freoue ':.Y of rnports 
varv w th time? A stud o~ crank l ettPrs rAcc:ived orter the 

~ 

recer.t publ~c1 t y ri ven to the satellite prou.r nrn should give 
the requJ r ed f r eoue r.cy d :1 s tr l but~ cl'! . 

It ls probably 11ecesaary but cert :nJ~, not sufri ­
cient that the un1dent1f1ed-object ~urve an: ere cr nk-letter 
curve slould be s~mllar !nor er for the ~lying d_sks to be 
cla3sed as hallucinations . 
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A lnrre-sc ·lA exn ri~P.nt 
Or en Welles' "Mart an ' bro ~ ce. · . 
oorqJ t 1r OPWSpapar f1Jes. 

WHS mud at thA 
So,.,,e r ~cord ~ o 

t mP of 
t i mus t 

C1Rss1f.jcat1 on II -- e~-ma1e t~~res~ri ~ r:~.eu~;!!ena 

1 . The objects mQy b Russian ircroft . If this were 
so, then thP. ~onsidP.r~tlcr1s of SA0t · ens A and. B ind1 cate that 
w~ would ha ve plenty to worry abou t. It is the outhor '~ opin-
1 on that on 1 y fl n a c 1 n t a 1 d s co v ~ r J' of a de I? r , e o r· nove 1 t y 
never b fore aelievPj could suff1ce to e xpl a in ~,uch devices . 
It is lo ubtful whnthor a Y)otcntlal e nemy wou ld r ouse our 
curjos1ty i n so iale e rash1otl . 

Class1f1cation III -- Rxtra terrPst~! ~ l obj~cts 

1 . ~eteors: It is tlotewor t~J tl at thA ·ritish physic i st 
lovell wrltinp .:.n ''Physics •roday'' mentions the ra ·r iscovery 
or a new J ayt l!'e me teo r:i te s treom 1. l ch r ached 1 t s max lmum 

tJr:i n • June 19 47. Th reported ob j ec t3 ! os e 1 l tle or their 
interest, howev~r, Jf they ar~ <lf meteoritic or1~1n . 

• 

2 . An1tnals: Althou-h the objects as 'Ascrlb~ ac t mor e 
llke animals tr an anyth1 ng else, there are few reliable repor t s 

- -
on extre - terre3tr1 Hl animals . 

3 . Space Ships: The followin~ consjd~raticns pertain : 

a . I f t \~ e r ~ !. s n ext: r a terre s t r 1 u 1 c i v 11 1 z at i o :l 
wh ~ h c an make such o h .i e c t s a s a r o rep crt e d t l ~ n i t 1 s mo s t 
orobablo t~at its ·evPlopmen~ is far !11 advance of ours. This 
ar ument can be support~d on probabi li ty arguments alor ~ithout 
rncourse to astronom ca1 hypothes s . 

b. ~uch a c1v111zat1on might obs~rvo thut or- ~arth -
w~ ~1ow havP atbm1c borybs ·nd are ast devAlopin~ rockets. In 
vi e w o the past . istory o n1ankind , they ~houll be alarmed . 
~A should , ttArAfore, expnct at this tin1e abov ~11 to behold 
sue v1s1tations. 

I 

S nee the acts c~" rr.tBnk1nd mos t eas ilJ observ~ 1 frcm. a 
d1st~nce sr~ A-b~nb explosions ve sh ould exp~ct some relation 
to obtain between the t1 rne of A -bo~b exolosiols , the t i .~e at 

• 

whjch the space shi:s are sPen , anj the timer~ ulr~d for such 
ships to arrive from and retlrn to home - base. 

PART III -- R~COl/IliENDA'l' IOi .:S 

1. Th~ ~11e shoull be continued . 

2 . A mP.teol~olo~ist ~hould compute the appr'o:x1mate ~ner ;;t; y 
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AFPFlfDIX "D" 

13 December 1948 

Bri,.a41•r General Putt 
United Statea A1r Force 
Director or Resea~ch and Development 
O~rioe, Denut,r Oh1er or Staff, Materiel 
Waah1ngton 8&, D. c. 
Dear General Putt: 

• 

AI-1009 

Please refnr to your iettPr or lg XovembPr 1948 relative to the 
~rly1~ abJ-ct" prcblem and to Mr . Collbohm'a reply dated 24 
November 1948. In paragraph (b) of tb~ repl~, Mr. Collbohm 
promised (among other th1r~s) to send a disoussicr. of the 
"speci~l des1~n an· p(rrormance oheraoter1st1cs thot are believed 
to d1st1n~ulah space ships.'' 

This present lett~r ~lves , 1n very gen•ral term8, a description 
o~ t e' likftlihood o" a vis 1 t from otrer worlds as an engineering 
problem an4 som8 points re~ard'n£ t~e use o~ space vehicles aa 
compared with deacr1pt1ona or th~ flJ1Dg obJects. tar . Collboba 
will deliver copies to Colon~l McCOJ at Wrigbt-Patt~rson A1r 
Base du~n~ the RAND br1et1ng there wtt~ln the next rew days. 

A ~ood be nning 1a to dlacuss ac~e poaalble places or or1g1~ 
or via ltlng •pace ah1pa. Astronomer• a~ft largelJ in agreement 
that onlJ one .. mb~r or the Solar eyatem (bea1dea Rarth) can 
support h1Rher rorms or llfe. It 11 the planet Iars . !Yen 
Mara appears ntA1te desolate and 1nhoep1table eo that a race 
wculd b~ more occup1Ad with aurw1val than we are on E•rth . 
Rete renee 1 g1Yee adequat~ d•acz-lpt1o a or cor.d 1 tiona on the . 
var1oua planet• and sat8ll1tea. A quotation rrom Rot . 1 
(p. 229 ) can well be included here. 

"Whether 1ntel11 nt beings ez1at to appreciate these 
aplendore ot the Martian lar~•eap• la pure speculAtion . 
Ir we baYe eorrectl7 r'!construct 4 the hlatory or Mara , · 
there 1• little reason to bell••• that th~ life proceeaea 
m&J not bavP tollowei a ocurae •1m11ar to terr~strlal 
eYolut1on. 11th th1a asaumptlon, th~•• general poaa1 -
b111tl•• ... rge. Intell1aen~ betns• may have protected 
tbemael••• against the ezoeaa1velJ alow loss or atmos­
phere , oxygen and water, by 9ona~ruatlng homes and 
c1t1••* with the physical eond1tlona •c1~nttricallJ oon-
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oloudy atmo•ph8re would j1sccura e astronomy, hence spAce 
· traYel. The reme1n ng Solar planet• a~e suol poor prospects 

that theJ OMn be ignored. ~ 

In the nAzt few psragraphs, we 
be understood t~at most or the 
Venue. 

1'1e: l speak or Mara. 
rPm~~tt-k·s apply equally 

' 

It should 
well to 

Var~ous people have augg8eted that an aivanc~d race may have 
been Y1alt1ng Earth f~om Mara or Venua at intervals trom decades 
to eona. Reports or objeota !n the sky a~em to have boen handed 
down through tbe ~enerat1ona. Ir this wer~ true, a raoe or such 
kncw1~4ge and power would hav~ Altablia~ed some form or direct 
contact. TbeJ ooul4 ••• thRt Earth's inhabitant• would be help­
lee• to do 1nterplanetarJ ~arm. Ir ar~a1d o~ carrJ1ng diaeaae• 
hoNe, they wo.ald at least trJ to conaounl'late. It 1s hard to 
bell~•• that any tech•,ioally acco"'pl!shed ra.ce would oome here, 
flsunt its ability 1~ myst~rJcus ways and then simply go away. 
fo thil Writer, 10nT.t1~r p~&Ct~Ce 0~ S p9C8 trSVAl implieS 
a.dvanc~1 eng1neer1 ng and. sc! Pnce, weapons and ·~ays o~ th1nk1n@':• 
It is not pleusible (as nAny r1ot1on writers do) to mix space 
ships with broadswords. Furth~rmore, a race which tad enough 
1n1t1at~ve to explore amon~ the planets would hardly be too 

• t1m1d to follow throu crh when th~:~t job was acco"':>l1ahed. 

• 

• 

One otb@r hypothesis needs to be discussed. It 1s ~at the 
Mart1£ns hve k~pt a lon~-term rout1na watch or. Earth and hav~ 
been alaPmed ~y tte sight or cur ~-~omb s~ots AS ev1d~noe thAt 
w~ ar~ warlike and on the threshold o~ apace tra•el. (V~nus 
1a eliminated here because her cloud7 atmGsplere wo~ld make 
suCh a aur••1 jmp~aotlcal). The first tly1ng obj-ets were 
s1~ht~~ 1n t~ft Sprtn ot 1947, afte~ a total 5 atomic bomb ex­
ploelona, t.~., Alamo~ordo, H1ros~1ma, Na~asakl, Crossroads A 
and Croaaroads B. or tt.~ae, the rirst two •~rA ln pcs1t1ons to 
b~ se~n rrc~ P~nrs, thP thjrd was very doubtful (at the edpe of 
~artl 's d1so 1n daylight) an1 the last two wern on the wrong 
s1de or F.arth. It is 11k~ly t~at ~art1an astronom~rs, with 
tre1r th!n atMosphere, ~oul~ bu11~ tel~~cop~s b1~ ftnough to sP.e 
A-~o~b AXp1os,cns on arth, ~v~n thou~h we were 165 and 15~ 
million mll~s away, rAapect 4vely, on thP. Al~o·ordo and H1ro­
ah1mll dates. ThA weak•et point 1n tt~ hypothE's1s is that a 
eontlnual, ~er~ns1vA watch or Earth for lonp p~rioda o~ ti~e 
(p~rhapa thousands or y~ars) would be dull s port , an1 no race 
t~at ~vAn re~~tely resAm~l~d Man wo~11 und~rtak8 1t. We 
hAven't PYen eonstdered the 1ies for Venu~ or K~rs , for exRmpl~. 

Thft aum ant substance or this flso'Jsa!on 1.s thot 14" fl.artians 
arP. now v1s1t•n us without aontaot, i t can be assum~d that 
th~y l eve ju!t ~eoPntly suco~ed-d in space travel and that 
th~1r o1•ll1zat1cn would be practically abrenst o~ ours • 

t -
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To summarize the discussion thus far: the chant" e of space 
travelers existing at planets attached to nei ghboring stars is very 
much greater than the chan~ of space-travel1n Martians. The 
one can be viewed almost as a certainty (if the assuw.ptions are 
accepted), whereas the other is ve ry slight indeed. 

In obdor to estimate the relative chan~as that visitors from 
Mars or star X could come to the ~arth and aot like ''flying objects'', 
some discussion of character1st1cs of space ships is necessary. 

To handle the simple case first, a tr1p f r.om Mars to Ea~th 
should be reasible using a ro cket-powered vehlcl~. Onee here, the 
rocket would probably use mor~ fuel in slo ·ing down for a landing 
than it did in initial takeoff, due to ~arth's hi her gravitational 
fore eo 

A rough estimate of one-way performance can bn found by adding 
the so-called "escspe velocity" or Mars to that of the Farth . lus 
tfie total energy chanre (kinetic and pot Pntial) used 1n chan~ing 
from one planetary orbit to the othe r. These are B.l, 7o0f and 10.7 
miles pe r second, respectively, ~ving a total reouired perrormance 
of 20o8 miles par se cond for a one-way flight. Barring a suicide 
mission, the vehicle would have to land and replenish or else carry 
a 100% reserve for the trip home • 

Let us assume the Martlans have developed a nuclear, hydro een­
propelleJ vehicle (the most efficient basic arrsngement that has 
been concelved here on Earth) which uses half its stages t o ge t here 
and the remaining sta~es to return to Mars, thus completing a round 
tr1p without refuelinp, but slowin . down enou h 1n our atmosphere 
to be easily visible (1 •. $ pr~otlcally making a la nd:1 ng ). Since it 
is nuclear powered, ~as tempe ratures will be limited t o the maximum 
operating tempers ture s that nla ter1als can withstand (heat must transfer 
rrom the pile to the r;P-s, so coolin can't be used in the pile) o 

The hi .,hest melting point compound ot uranium which we can find is 
uranium carbide. It has a melting point of 4 560°Ro Assume the Martians 
e.re capa'b~e of real1z1nR a gas temoerature of 45QOoR (= ?.500°K), nd 
that t hay al~o hove a lloys which make high motor pre ssures (3000 
psi) economical. Then tl1e specific lmpuls P will be I = 1035 seconds 
and the exhaust velocity will be c : 33,400 ft/sec (reference S)c 
Calculation shows that using a single stage r or each leg of th~ . our­
nay would require a ruel/gross wol ght ratio of0.96 (for each ste.fi e) 
too h1 f7)1 to be practical. Using two .star;es WE\Ch way (four alto ;e ther) 
brings the required fuel ratio down tol.81, ~alue that can be 
realized. 

If, by the developm~nt of strong alloys, thA basic wei ght cou ld 
be kept to 1~ of the t otal wsight for each staee, a residue of 9~ 
could be used for iayload . A four stage vehicle would then have a 
gross weight 100) = 15 , 000 times aa great as the payload: thus, 

if the payload were 2 , 000 pounds. the uross wei ght would be 30 million 
pounds at initial takeoff (Earth pounds)c 

< 
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Of course, lf we allow the Martians to pefuel, the vehicle 
conld have only two stages# and the gross weight would be only 
(100)2 = 123 times the payload, 1.~., 250,000 pounds . '!'his would 

9 
require or1ng1ng electrolytic an1 refrigeratin~ ~qu1pment and sitting 
at the Soutb Pole long enough to extract f\1el for the hourney home, 
sinc e they have not &Rked us ~or nupplios. Our oceans (0lectrolysls 
to make H2) would be obvious to N:artian telescopes and ttey m1eh t 
conceivably rollow such a plan, pai'ttcularly if they came here without 
foreknowledge that Eartt has a civ ilizatlono 

• 

Requirements for a trip from a planet attached to some star 
other than the Sun can be calculated 1n a s1mll a r roannP-r. Here the 
energy (or velocity) required has rr:cre parts: (a) escape from the 
planAt (b) eecape from the star (c) enough velocity to traverse a 
few light years of space in reaeonable time (d) decal~ at ion toward 
th~ Sun ( e} deceleration toward the Earth. The nearest "el1gl ble'' 
star is an object called Wolr 359 (s Pe reference 4, p 52), at a 
distance of BoO light years. It is small, ha~1ng an abso l ute mag­
nitude of 16.6 and is typical of "red dwarfs" which make up more 
than half of the eli gible populatlohs. By co~parlson wtth similar 
stars of known mass, this star js est1mated to have a mass roughly 

Oo03 as great as the sun. Since the star has a low lumihosity (being 
much cooler and smaller than the Sun) a habitable planet would need 
to be in a small orbit for warmth. 

Of the cban )es of energy required as listed in the preceding 
paragraph, item (c), VP,loc1 ty to traverse intervening space, is so 
large as to make the others completely ne~li~1ble. If th~ visitors 
were long 11 ved and could ''hibernate" for 80 ysars both co,.,1ng and 
goin~ , then 1/10 the sp~ed of ll~ht would be required, i.e., tt1e 
enormous velocity of 18,000 miles po~ se c ond. This is completely 
beyond the reach of any predictnd level of rocket propulsion. 

If a ra~~ were far enough advanced to make really efficient use 
of nuclear energy, then a 1 arge part of the mass of the nuclear ma­
terial 'might be converted into .1 t er ar . y. We have no idea how 
to do this, 1n fact refn~enco 6 indicates that the materials required 
to withstand the temperatures, tc., may be fundarnentally unattain­
able. Let us start from a je t-propello.nt- .. o- gr o as - weight ratio of 
.75. Ir the total amount of expended material (nuclear plus propell­
ent) can bec o85 of the .;.; ross wei~ht, then the nuclear mater1Hl expended 
can be O.lO of the ~ roes. Usjng an efficiency of O.S for convertin g 
nuclear ~nergy to jet energy and negle~ting relat1v1stic mass cor­
r~ctions, then a rocke t v~loc1ty of half the velocity or 11 ~ht could 
be attained. This would mean a transit time of 16 years each way from 
the star Wolf 359, or longer times from other el1~ 1ble stars. To try 
to go much faster would man spending much enePgy on relativ1stic change 
in mass and therero~e operating at lowered efficier1cy • 

* A c t u ally three s t s c: e s • On t h e t C' 1 p to r.' art h , the f 1 r s t s t a·~ e w o u 1 d 
b8 filled with ruel, the sec ond sta ~ e would contajn partinl fuel , the 
third would be empty. The first sta3e would be thrown away dur1ng 
rlight. On t he trip back to Mars, the ·second and third sta~~s wo~ld be 
filled with ruel. The r, ross wei t of the initial vehicle would oe of 
the order of magnitude of a two-stage rocketo _ 
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To summarize this section o f the discussion, it can be said 
that a trip from Mars ls a lo leal engineering adv&ree over our own 
present technical status, but that a trip from another star system 
roquires i mprovements of propulsion that we ha re not yet con•eived. 

Coml1n1ng the efforts of all the science-fiction writers, we 
could conjure up a large number of hypotheti cal methode of transpor­
tation like 7rav1ty ~h1~lds, space overdrives, teleports, simulators, 
energy beams ~nd so on. Conceivably, amon g the myriads of s tellar 
systems in the Galaxy, one or more rac e s have discove red mP.thods or 
travel that would be fantastic by our standards. Yst the larger the 
volume ef space t t at mu! t be 1ncl uded ln order to strengthe n this· 
possibility, the lower will b e the change that the race involved 
would ever find the earth. The Galaxy has a diameter or roughly 
100,000 11~ht years and a total mass about two hundred billion times 
that or the Sun (rerer~noe 4). Other ~ &lazies have been photographed 
and estimated in numbers of several hundred million (reference 2, 
p. 4) at distance• up to billions or ll,:Jht years (refer8noe 7, p 158) c 
The numbe~ of stars in the kno universe i s enormous, yet so are the 
d.1st&nces involved . A super-race (unless they occu~ rr~r,uP.ntly) would 
not be likely to stumble upon Planet III of Sol, a f1fth·magnitude 
star in the rarefied outskirts of the Gruaxy. 

A desottption of the probable operating characteristics o f space 
shi ps must be based on the assumpt !on tnat they will be rock~ts, 
s ince this is the on l y form of propulsi on that we know will function 
in out er space. Below are listed a few of the s 1 ~n1f1cant fac tors or 
rock~try 1n rftlatlon to th~ "rlying objects" • 

(a) Maneuve rability. A speeial •pnrpose rooket can be made as 
maneuverable as we like , with very high accelerations either along 
or normal to the r11 ght path. However, a hl gh -perforrr~nce space ~hip 
will certainly be large and unwlel y and cou l d harlly be de.slpned to 
maneuver frivolously around in the Earth's atmosph ere . The only 
eoonom:i cal maneuver would be to come down s.Ld go up more or less ver·­
tlcally. 

(b) Fuel r eserves. It 1s hard t o see how a s1n~le ~ocket ship 
could carry ugh extra. ru~l to ma ke repeat ed descents into the 
Barth's atmosphere. The large number of flyin~ objects reported in 
qu1ck succession could only mean a largA num~er of vi s i ting craft. 

Two poss1b111t1A~ thus are presented . First , a number o~ space 
ships coul d have come as a roup. !his would only be done if full ­
dress contact were to be establ ish ed . Second, nume r ous smell craft 
might descent from a mother ship which coasts around the Earth in 
a satellite orbit. But this could mean thst t he small e r craft would 
have to b.-, rocke ts or aat•ll ite perrormance , and to contain them the 
mothe~ ship would have t o be t~uly enormous. 

(c) Appearan~ e. A vertically descending rocket might wel l 
appear as a luminous disk to a pAr·son direct ly below. Observe rs at 
a distanoe, howevar, would surely identi f y the rockAt fo r what it 
really is. There would probably be ~ore reports o r obli que views 
than or end-on Vi8WS. Qf COUrSe, the Shape nAed not be typ i cal Of 
our rockets; yet the exhaust should be easy to see" 
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One or two additional general remarks may be relevant to space 
ships as "flyin objects". The a 1st.ribut1on of flying ob,1eots is · 
p~cullar, to say thfl least. As far as this wr!ter knows , all inci­
dents have occurred within the United States, whereas v1s1t1ng. space­
men could be expected to scatt~r thP.ir visits more or less unirormly 
over the globe. The small ar~a cov~red indic a t es stron~ly that the 
flyin~ objects sro of F.arthly origin, whet1:~.t3 r physical or Jl3YCholo J1c al. 

TtJe lack or purpose apparent in the various episodes is also 
~uzsllng. Only one motive can b e assi gned; that the space -men ere 
reeling out" our defenses without wanting to be belli erent. If so, 

they must have been 3atisfied long ago that we can't catch them. 
It seems fruitless for th~m to keep rep~at1ng the same experimento 

Conclu!lons: • 

Although visits from outer space are oel1eved to be possible, 
they are believed to be very 1mprob able. In particular, the actions 
attributed to the "flying objects" reporsted dur.i n 1947 a..~ d 1948 
seeru in consistent with the requirements for s pace t~avel. 

' • 
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ABSTRACT U JC 
-~ , , ~D 

A deecr1pt1v and analytical study or the un1d~nt1fied 

a r 1 al o b j e c t s , that have be~ n r e ported both 1. n the Un 1 ted 

States and from fore1 gn countries, is p.resent d • 
• 

Individual cases are desorib~d in brief form, as an appendlxo 

The analytical treatment of the subject is largely of a 

qualitative and ~ftneraliz ed natur~. However , detailed analyses 

and detailed resultd a~e presented, wh~re this procedure 1s poss1-
• 

ble and will aaaist in establishing thf' validity or t,.nabilltJ .. 

of an overall hypbtheais. 

Project "Si gn" 1e still largely oharact~riz"d by the collec-

tion or data, without sufficient 1nfonnation to perrolt definite, 

specific conclusions to be ll'.ade. No deflnit~ evideno e is yet 
• 

ava1labl to confir"tn or d1 sprove th~ t1ctusl exist nee of un1d n-

t1fled flying objects as n•w 8nd unknown typ s of aircraft. A 

limited number of the incidents have been identi f ied ss known ob-

jects • 
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INTRODUCTI OR 
• 

Th1a report 1s written to pr~sent th• status of work b~lng 
aocomplish•d on Proj•ct "Sign", to summar·iz~ th• data collected 
on s1¢lt1np-s of un1 'i ftnt1f1e<\ a~riAl obj cts, to r eview th• methods 
a~n rsason1ng applied in the evaluation of th• data, and to pre­
lftBt th~ results so far obta1n~d from the study or data available. 

It is not expected that this r pert can pr~sent a r1nal es­
timate of the situation regarding all the incjdents "eported. 
The data 1s stlll being studi~· by !p~c1al1sts 1n th~ r1elds of 
astrophysics snd psychology, and rurther information is being col­
lected to enable p~rsonn~l evaluat1n~ p~oject "S1~" lncidenta 
to d~!tefl'.!t ine poss1blflt explanations of" sam~ or thfit s1~ht1n~s. How­
ever, th • report will rurn1sh 1nformst1on on th• present state or 
the Jnv •st1~at1on to starr p~rsonnel ~n th1s h adquarters and in 
h1gt•r ech~lons, and to oth•rs who ar~ required to ass~ss the 
poaa1b1lit1 of a thr~at to national securlty pr~sent ed by th~ 
sighting of auch la rg numb~ . s or unidentified r 1y1n1 objeetse 
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Clllet, Atr Weather Senloe, 
ADdrewa A.lr Foro• laae, 
Waahlnc'OD 25, D. c • 
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1. ,..•J-•t .. !GI" la reapor.alble tor the colleotlon, a\l• 

0 

• 

• ptl• allCI Snt~ tlo11 or data relatlYe to alt)ltlDc ot .mldelltltlecl 

• 

~lrc eb3eota. Attaobed lnoldent s~ .. rlea 1 ~ 172 troa the tllaa 
et .jeet -a1a1" an forwarded tor atudy aDd neo .. hiatlorta aa \o · 
•~e~at ot \he iDoldeata u:, lMt ellalmted •• bal1oaae n on routine 

lo aaoe11ta b7 tlw Alr Weather Sar"Yloe, the lfaYJ uro\octoal 
or the UDlted ltatea Weather Bureau. ·n. auruarlea attaohe4 

~ t. ntalfted lD rour headquarter a tor working and reterenoe purpoaea. , 
• 

1. the &lr Senloe lt the or.ly ar.eno:· ot lte type that 
....... aakl4 to aaalat ln the acoomp:iahment ot Project •alaR• ezcept 

· U.' the UDltecl ltatea Treather Bureau hAl proYldecl lntonaatlon on ball 
lllh'ntDc• leaearoh projeota lD whloh balloon• are uaed and whloh are 

'-4 or • ored by the Aft.y, Ia~ or United ltatea Air roroe are 
....... t., lJite111pDoe De of thla Coa.-Dcl. rhea• oheota 
.,...._117 Mie cllreot tro• the Projeot -.Ior ottloe, !.ICIAI0·3· the•• 

are dlatlDOt troa ~ eheok ot a~ptlo ballooa tllchta ••de b,y 
• r Hi'tloe atatlozaa ot the Air Force • the J:a-,y aDd the Depa• 

of • (U. I.; r sure•) requeated ot Air t!eat.har lenloe. 
,. . ' J• I' ·11 the oplDlon or thla ottloe. tbat the M1ow 1lat.4 lDol-

are thoa•11a~lD& '"• ""'-•' poaat.btllt7 ot beiDC balloona. Thla 
· ltat aot ellabat. tt. poaalblllt, t~t -~ ot the nMlldD' 

1Dol4•t• are ltallooaa. , 
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lei All:, Chief, Alr Weather Se"loe, Waahln;ton 25, D. C • 
lub.1a . ProJeot •at GJt' 

• 

•• tho tor. uaed lJJ lbterroptl~~ wltnetaea to al~htlllga l• 
liloloee4 •• • •tter ot lntereet. Co:nrnent •• to poaalble hlproTement 
ot the •Eaaentlal Ele~ente ot Intorwatton• lD re,ard to routine 
~optlo bAllooD tllthte la in~lt~d. · 

• 

5• I' ll req•atect thlt oorroa~ndence be torwarde4 to tho • 

Coe.-nSlllc Gceral, HHclqua)'tera, Air l!ater1el Co~nd, &tteDtlon 
II:J&xo-, • 

FOR 1'H& CO~.WClHG mJ:ERAL1 
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• • 1•1 W. 1. Clln£eraan, Col, USAF 
e Jnol•• . 

au.i.rlea 1-172 lDql . 
·-~· 

Cople• f\anlahe4 1 

AFOJ., Jlq. USAF 
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capt tzakowek1, Oeopl\f•loa Lab 
Major loci 11, UCEKP 
Oolot•l Ileal, U:IAIS 
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3. ll. YoCOY • 

Colonel, ua•r 
Chlet. IDtelll~onoe Dept • 
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Dr tmmc•S EVALUATIONS ExTRACTED FROM PROOECT GRUOGE REPORT. 
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1. Aetroooaloal . 

•• 
• • 

• 

l:lr,b probr,hl11 tya 
v26, 27, 30, Sl, 32, 131 34, 48, ,~, 5~, 60, 66, 69, 70, 9,, 
•~. es, 97, va, 101, 1~2. 1~3, 104, 116, 11 ~ . 13Z, 13G, 140, 
1.7, 148, 1b8, 174, 184, 18~, 187, 197, 203, 204, 208, 216, 
21~, 2!8. 

b. )alr or low probab!11tya 
·1~, 2~, 2~, 24, 28, 3~, 35, 46, eo, C3, 67, Ov, 82, S3, 1C01 

112, 120, 121, 129, 130, 144, 153, 16~, 16o, 167, 17b, 192, 
199, 202, 205, 220. 230, 240. 

• 

1. Jon-astrononloal tut au~esti~e or other explanations 

• 

a. Balloons or ardir.ary airoraf~a 
13, 11, 22, 41, 42, 53, ~. 73, 81, 

126, 131, 138, 141, 145, 155, 1 ~6, 
. 189, 171, 173, 178, 180, 182, 188, 

200, 201, 209, 2lv, 217, 2G2, 23b, 

• 

• 

83, 91, 92, 113, 114, l1b, 
157, 159, 160, 161, 163, 
190, 194, 195, 196, 193, . 
237, 239. 

• 

•• iooketa, tlarea or falling bodies; 
jt, 6, 8, 7, 8, 9, 12, 13, 14, 15, 16, 25, 56, 65, 78, lOG, 107, 

108, 109, 133, 170, 211, 218. 

o. •taoellaneaua (reflections, auroral otreamora, blrde, eto.)a 
;sv, 19, 123, 124, 128, 146, 164, 181, 189, 214, 22., 231, 234 • 

• 

• 
• 

• 
. 
• 

Je lon aetronowioal, With no ex?l&n&tion eYldont 

a. Laok ot eYldenoe preoludoa explanation& 
~aa, 44, 45, 47, 66, 67, 12, 86, ~1. 88, 90, 99, 110, 111, 11a, 

1261 127, 137, 139, 149, lSO, 177, 11~, 191, 206, 21~, 213, 
. 128, 232, 233. 

... • 

IYldence orrered 8U&le•t• no explanation& 
f1 1 11 10, 17, 21, 2S, 37, 40, 51, 62, 68, 61, 82, 

76, 76, 77, 79, 84, lOS, 111, 122, 135, 1~1, 152, 
188, 172, 176, 183, 186, 193, 207, 215, 223, 224, 
127, 234, 141, 242, 2,~. 244, 134. 
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E4, 88, 71, 
154, 162. 
225, 226, 
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The possibility thnt som~ of th~ incidents may r~pr~s·nt 
techntca l developm nts at· in advanc~ of know1 d ~ · ava1labl~ to 
•ng1ne~r! ann !0i•ntiets o f this COWltry bas been consid~red. 
No facts are avatl abl~ to personr1el at thls Commend that will 
p~rm1t an obj •ct1v" essessm~r.t of this possl ~illt:Y. All 1nfor­
~at1on so far pres nted on th~ pose1bl~ existerl~ of spec~ shlps 
from another planet or of aircraft propelled by an advanced Lype 
of ato~ic power plant hav~ been largely conjeotur•. Bas~d on 
exp~ri~nc~ with nuclear pow~r pl~ rlt r !.,arch 1:1 tbis country , the 
ex1st~nce on Ear th or such enc-1n~s of small enough s1z~ and wei g ht 
to h 'l v e powered t h ~ o b .1-~ c t s d ~ s c r 1 b ~d 1 s h 1 gh 1 y i tnp ro b able • 

R~po rt s of un1.dent t f 1 ed f'1 ytnp objects a r~ not pe cull ar to 
th~ pr~s,nt t1 me. In, ''Th~ Books of Ch~rl•s l:'ort '' by Ti ff'tny Te.y-
1 or , pub 11 shed 1. n 1 ~ 41 by H ~ n r y H r ) 1 t e & Co • , N ~ w York , s 1m 11 a r 
ph~no~ena are described as havtn~ ~een si(hte1 durin g p ast cen­
turies. In th~ ln:st war, nurn~rous si ~ht1r.~ s o f "balls of fir•" 
in th~ atr w~r~ report•d oy bomber cr~ws • 
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