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A descriptive and analytical atuﬂr of the unidentified
asrial objects, tﬁit hsve baeen reported hﬁth in the Hﬂith
States and from foreign uauntrlus. ia prauantad

Indifidunl cases are desoribed 1n brief form, aa un appandix._
The nnnl]tinul treatment of the subject 1s largely of a
p.
qualitative and generalized nature. However, datnilad unuly:uu

-
o

and d-tlilgd redults are prauantad. whqra this procedure 1a pauui—
ble and will asslst in a:ttbliuhing ‘the validity ur tennbilit;
of an oversll h:phtha:ia. : | e

Projeot "Sign" 1is still largely characterized by the colles-
Itinn of data, iithuut luffiqiunt 1ufnrm;t1un to permit dufinitu.
apeciflo soncluslons to hu mnda. No definite: eviaanaa 1s yeot
available to unnfi:ular diupruvu the actual axistence af uniden-
~tified flring objects as new and annﬁ-n types of alroraft. A |
1imited pﬁuher of - the 1nu1duntu_h§1alhpan identified as known ob=

jﬁntn.
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Project "Sign" was initlated by the Technical Intelligemce :
Division, Air Mater iel Command, and assigned Pro ject Number: - X8-304, . .-
22 January 1948, under authority of & letter from.the Deputy '
Chief of Staff, Miteriel, USAF. This letter 1is referenced G/3,

USAF, 90 Deocember 1947, subject "Flying Disks."

. Assistasnce in analyzing the reported observations hia'quaﬁ
provided by other Divisiona of Air Materiel Command in acoordance
with ;Jechnical Instructions TI-2186, Addendum ¥Wo. 3, dtd 11 Febru-

- ary , subject: "Project Sign" - Evaluation of Unldentifiled
Flying Objecta”. : ” L

Analysis of the reported incidents, as an éffort to identify
astro-physical phenomena, is belng accomplished by Ohlo 8tate . S
University under contract with Alr Materiel Command.- ' .

A apecial.study has ﬁaan initidﬁu& with the Hind Project In

" adcordance with Air Corps Letter No. 80:10 dtd 21 July 1948 to

present informatlion that would serve to. evaluate the remote possl=
bility that some of the observed objects .may be apace ahips or
satellite vehicles. sy . ;

Members of the Sclentific Advisory Board to the Chief of T o
Staff, USAF, have. also supplied their services in a gonsulting S =
capacity. - i _ PR : : )
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¢ This report is written to present the atatus of work belng
L accomplished on Project 3ipgn", to summarizs the data collacted
- . on sightings of uniientified aerial objects, to review the methods
and reasoning applied in the svaluation of the data, and to pre- :
‘. gmmt the results "sc far obtained from the study of data available,
‘It 1s not esxpescted that thils repotrt can present a final es-
timate of the situation regarding all the incidants reported.
The data 18 still beinz studied by speclallstis in the fields of £ o
- mstrophysalcs and psycholeogy, and farther information is belng col-
lected to enable personnsl evaluating project "Sien" lncidents
to determine possible explanations of same of the ‘siphtings. How-
avay, ths report will furnish iaformation on the pressnt atate of
. the inveatigation to atarff personnsl in this headquarters and in
highsr echelons, and to others who are requlred to asseas the
T posalbility of a threat to national security presented by .the
. aighting of auch large numbe' 3 of unidentified flylnz objects.
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The results of the atudy reviewed in this report sre based '
on data derlwed from reporta of 245 domesatic and thirty (30) forelgn
incldents. Data from thess incidents is belng. sutmarized, repro-
duced and distributed to acrancies snd individuals cooperating in
the analysis and evaluation.. Didtribution has so far besn agcom-
pdishad on the summaries of ¥4 incidents and moce are in proceass
of reproductton at this time.!% - : i

A check 1ist of 1tsms to be noted in reporting incidents has .
bean preparad and distributed to govefhment investipgative agenciss.
The data obtained in reports received are studied in relation te
many fastors such as gulded missile research activity, weather and
other atmospheriec sounding balloon launchings, commerdisl and mili-

tary alrcraft flights, rlightas of migratory birds, ard othar con-

-siderations, to determine possible explanations for sightingsa.

Based on the possibility that tha obJacts are really uniden-
tified and -unconventional types of airoraft a technical analysis
is made of some of the reports to @etermine the asrodynamic, pro-
pulslon, and control features that would bas requlred for the object -
to perform as described in the reports. The objecta alghted have
besn grouped into four olassifications aecoording to con Iguration: .

1. Flying disks, 1.a., very low aspect ratio alrcraft.
2. Torpedo or .cigar shapsd hodies with no wings or
- firs visible in rlight., = . _ -
3. Sphe2rical or balloon-shgped ob j=cts, _
. 4, Bells of lizht : _hﬁ 3 sk :

The first thrde groups are apabls of flizht by asrodynamie
or aerostatic means-and can bs propellad and controlled by methods
known to asronsutlcal Aealgnars. The fourth sppesrs tc have no
physical form attached, but the means of support may not havs
baen sesan by the obaerver, . : '

wlf

a T :
Approximately 5_:‘5* percent of the incidents hHave heen {denti=

flied as conventionsl a=rial objeots to the satisfastion of pearson-

nel assigned to Project "Sign" in this Command, - It 1s expscted.

that a study of the incidents in relation to weather and othep at-
mospherlc sounding balloons will provide solutions for an equiva--
lent pumbsr., Verbal statements by an astro-physicist at Ohio

State Unlversity and by psychologists of the Aero-Medical Laboratory
of this Command, indicate the possibility of solving an appreciabls .
number of the sightings as a result of theip investigaticns, Elim-
ination of incldents with reasonably sstisfactory explanaticons will
darify the problem presentsd by a proJeqt of thlis nature,
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' The. paui:bﬂity that sbme of the Infldents may repressnt—
technlecal developments far in advance of knowledz= avallable to
sngineers. and solantists of this country has been considared, .

- No facts are availahble to personne]l at this Command that will
. parmit an obj=ctive agsessmert of this possibility. All infor-

mation so far presented on the pos=ibls exlstence of space ships
from anothsr planet or of alreraft propelled by an advanced type
of atomic power plant have besn largely conj)ecture. Based on
exparience with nuolear powsar plant ressarch in this country, the
existence on Earth of such enginea of small enough size and welight
to have powered the objects duuribed is himlj 1mpm'ha.h1h

Reports of unidentified f‘lyinr nhjruts are not peculinr to .
tha present time. In, "The Books of Charlass Port" by Tiffany Tay-
lor, published in 1941 by Henry Holte & Co., New York, similar
nhanuumnn are described as having been sizhted during past cen-
turies, 1In the last war, numarous sightings of “bnll; of fipa"-—

- 1:1 the air were reportsd by bomber crews, : _ =
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- . Puture actlvity on this projesct ashould be carried on at the

" minimum level neceasary to record, summariza, and evaluate thes
data raceived on futurs reports and.to complete the specialized
investigations now in progress. When snd Iif a sufficlent number

" of Incldents are solved to Indloate that these sightings do not
repregent a threat to the securlty of the natioh, the asasignment : i
of special projesect status to the sctivity could be terminated, {
Future investigations of reports would then be handled on a routine
basis like any other Intalligunuu work-,

Reporting -gunnieu should bes 1mpresased with the necesalty i
for getting more facttal evidencs on alghtings, such as photozraphs, A
physiocal evidence, radar sightings, and data on sizes and shape,

Personnel sighting such objests should engare the assistance of
: othars, whan pﬂl!lhlu. to get mors definite data. Por sxampls, . 8
. militery pllots should notify neizhboring bases by radlc of the
: -presencea _and direction of flight of an unidentified object so
.that other obassrvers, in flight or on ths ground, unulﬂ agslet
in ltu 1dﬂﬂt1fiﬂlt1ﬂna

! -
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. E & | . CONCLUSIONS 2
/,/ g _ 1 : : e . _ : ~
No dafinite and conclusive esvidence is y=t avallabl4s that

would provs or disprove the existesnce of these unidentified ,oblects
as yesl alreraft of unknown and uncanvertional confilguration. ;
It is unlikely that positive proof of thalr exlstence will be ob=- o ]
tained without sxamination of the ramains of crashed objects. .
Proof of non-exlstence 1a squally impossible to obtaln unleas

& reascniabls and convinelng +xplanatlon 1s detarmined for e=ach
Incideant. : ]

: Many sightings by qualified and spparently relliable witnassas
have besn reported. Howswver, each- incident has unsatlisfactory
features, such as shortneas of time under- obaervation, distance
from cbserver, vaguensss of desoriptlion or photographs, inconals-
tencies bstwesn individual observers, and lack of descriptlve
deta, that prevents dsfinite conclusions beling drawn. Explanatlions,

. of somm of the indidents revealed the existencs of simples and
aasily understandable causes, 80 thet there 1s the possibility
that enough incidents can be solved to elimipate or sreatly reduce
_the myastery assoclated wlith theds occcourrences. =~ R e

- r’f _Fvaluation of reports of unldentified objmscts 1s a neceasary
activity of military intelligence agencles. Such sightings are
{inevitable, and under wartime conditions rapid and convincing solu-
tions -of such oggourrences Ars necessary to maintain morale of .

* military and civilian perasonnel. In this respect, it 1s conaldersd
 that the astablishment of procsdures and training of personnel 1s
_1n itself worth the efforf expended on this project. A
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: : . DISCUSSION ~ . - | L
| Organization of Data on Incidents - | 4 '
e T -|.. . & ] . : - . .-._,_..

. g Approximat «ly 243 domestic incidents have basn reviewad,

at the prasent timsa, In esach Incident, the obssrvors have bean
interrogated by invnati;&tn“s and ttm results have bHesn analyzed
by technical personnel. o .
Condensad summariss have. been prapared for the list of in-
cldents in sufficient cuantity to make tre basic¢ information -
easlly avallable to individuals or azensieas having an authority
or an-interest in the project. (Ses Appendix A). )

i ' _ A detailed check list, compiled by technical pursnnnal in=
. diecating the basic elamanta of informatlion, neceasary for anulyﬁis

: of the Individual inold=nt, has basn praparad nnd dlatributed :
. : to appropriats government ajencles,

- . In ﬂrdar to identify ordinary and ennvantianal ob jects, thnt ‘ -
- o have probably been included In the liat of reported incidents, S
- graphleal methods have besen appli=d, so as to present the basloc
:data in such form that overall facts, lmpliult in the grnupad -data,
will be made apparant. (8ee Appendix B} : :

The pr&parad graphical data includes:

(a) Charts ﬂﬂnﬁurniﬂg unidentified aerfal nbjecta, to 1nﬂ1-
cate:

1. Type of obj=et ﬂhuarvuﬂ
2. Viecinity In which pnrtinular typs nf:nhjaﬂt was ob=
g : ssrvad:
- . — 8. Diresction of flight

Locaticns of Fuided mi:nilrs, reasarch and related
canters _ —_——

= {e) Locations of airlinuu. uirfisldu, both milltary and
commeréial. .

(d) Locations of radic beacon stations

= ' : () Known or pro Ject=d radar stations from whilch reportas
: - and assistence may be darivad

—

(r) Iﬁtanrﬂlngical atntiﬂnu frnm which ballﬂnn releuas data,
-rndiuaunda or thandalita readings may be uhta!nad

{g} Flat currnnt:and projected celestial phenomena
(h]j Flight patk® of migretory birds e B2
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Paychologle al Analysls

o A paychologlcal analysls of the rapcrted data 1s belng pre-

- pared by Aero-kedical Laboratory, A.M.C., for the purpose of de=-
termining those incidents that are probably based upon arrons of
the human mind and senses. A preliminary verbal report from the
professional psychologists indidates that a conalderable numbar
of incidents can be explalined as ordinary cocurresnces that have
been misrspresented, as the result of human errors.

The. condition of "vertipoe", well known to alrplme pilets,
as wall as others, is consldered to be an lmportant factor in
some of the reported inecidents. "Vertigo" is defined from a

: ' medlcal viewpolint by Webster's Dictlonary as "Dizziness or swlmm-

s ‘ing of the head; a disturbance in which objecta, though statlonary,
sppear to move in varlous dirmotions, and ths person affected Tinds
1t difficult to maintain an erect poature. It may. result from

: changes in the blood supply of the brain or from disease of the
. bloocd, eyes, ears, stomach,or other organs.” '

i Accealerations, resulting fragalrplans mansuvars, togathe Wwith
spacs-oriantation diffleulties at night in m alrplane, dus to .
the lack of or strangénsss of visual references, makes a condition }
of "yartigo mors likely to appear 1n prracnnel in night-flying
airoraft than under more normal conditions. The fact that both
pilot and co-pllot may report .the same impreasions 1s not complete
proof of accuracy, sinece both individuals have experienced the
gams mensuvers and accelerations and.havs viewed the same lights
and surroundings under the same optical condltions (including-
the same windshidd and canopy glass). :

. A more complete dicussion of psychological factors is expected
to be provided in a fubure atatus report. Qulte probably, some
: - of the incidents of fast, highly mansuvering "ligzhta", reported
by both alr and ground-observers, are the mesult of "vertigo" or m
. optical 1llu=slons. ' . : 5 '

Strietly speaking, no englneering analysis of an incidant
should be initliated until the psychologleal analysls has beesn
mads and has shown that psychological factors cannot axplain the
observation. . ; s

i.en lag, Outside Air Matsriel Commsnd, Supplying "Infnrmat.!:ﬁ'n and
: nalyslis |
Specialist ssrvices, supplementary to those nf’hMr Materiesl

Command: tschnical of ficem, ars being providsd by a number of agen=-
cles, : = o : ™ :

]

G The Air Weathar Ssrvice has reviewed the 1lat of inciderts ,
and has provided the informatlion that twenty-four of them coinclde,

both with respsct to location and time, with the releass cf s
wesathsr balloons. . )
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The Ohio Stats Uniwarsity has éontracted with Air Materiel
. Command to supply astrondmical servies 1ln an effort to 1ldantify
‘T - meteors, planestoids and assoclated phenomana. Professor Hynek, *
i Ohioc State University Astro-Physlcist and head of tha Uhiverality
g Observatory has undsrtaken to review the incldent summary shasts,
y While this work haa not yat baen completed, Professc’ Hynak has
' reported varbally that he is satisfledrthat a number of the re-
.pertsd observations rspresent astro-physical phesnomsna. )

3
i
1

Mambars of the Sclentific Advisory Board toc the Chiaf of . :
Staff, USAF, who have provided consultant services to Project "gigm",
include Dr. Irving Langmuir, Chlef, Ganaral Tlsctric Reasearch
and Dr. G. E. Valley of MIT. ' i

S W R, N e S ey -

5 - A preliminary type of interview has been hald bstween Dr. .

; : - Langmuim and personnsl of Project "Sign' during early stages of
the projeest. It ls Intended to consult further with Dr. Langruln
in an affort to suppleméant present technical eforts toward 1den-

' ' tifying the reported objects.

_ Dr. G. H. Valley has displaysd an actlive interest in Project
"gign", to the extent of reviewing the reported lnoidents and
writing an overall type of analysls 1n wkich he groups the varlous-
objescts and then analyzes esach group Trcm the standpoint of aclen-
tific feasibility. This analysis la provided as Appendix (C) to
this report. . S

Inasmuch as various surmises have been advanced that soms of
the reported obssrvatlons may have represented "space ships" or
satellits vehicles, a speclal study has been initlated with
the Rand Corporstion, under the Rand- Projeet, to provide an analyals
from this atandpoint and also to provides fundamental infermation,
partaining to the basle design and performanze chiaractsrlatles
that micht distinguish a possible "space sahip." :

&s a preliminary underteking, the Rend Projesct has submlitted
a study by Dr. Lipp in which the possibility 1s explored of any
planet in the known universe being Iin a physicel and cultural
position to allow the development and use of the "space ship”.
This study has baen prepared iln the form of & report that 18 pra=--
santed as Appendix (D). : ' ; .

; The Wmsath=r Bursau Library of the Departmant of Coasmsares has
Supplisd information on "ball lightning". This was raquested he-
cawas of the bhallaf bg s omes parasons that some of the ohssrvatlons
‘may have rapresented "ball-lightning". It appears that the sub-
jsct of "ball lightning" occuples an undetermined status and _
suthorities are not at all convinced thst such a phenomena actually
axists.

- The Faderal Buresau of Investigation has assiated Project "Sign" _ ]
in a number of instances, both by investigations of the charscter :
and rallabllity of witnesses of incidents and by providing other X
inveastigative sarvices, : a : 5
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Considerations Affecting Analysis and Euulqgtiﬁn

VRS A T

OPERATIONAL

, Inasmuch as there is a distinct possibllity that a number
- of*the reported incldents reprssent domestie projects of a sacur- s
sty-classified nature, the 1llst of incidents has be=n submitted

to higher echelonsy for review.

3ince waather balloons, blimps, airplanes of unusual alze
nr-uunrlgurnfiﬁn,nnd'guidid misslles tmat veh]lgles may repreasnt
some of the observations, action has besn taken to obtaln informa-
tion, , concerning schedules and flights of sauch eraft from the
" appropridte agsncles. ' : : e : .

fn connection with the psychologleal atudles being performed, .

‘- extenslve investigations, concerning the ocharacter and rellabllity
of the reporting witnesses have been made .- B -
| TECENICAL

: A csrtain proportion of incidents appsar to be real alrcraft,
though of unconventional configuration. In order %o investigate - ot
’ the credibility of thelr exlstence ths following factors must be gz

i considered in any techniocal analysis. ' o .o

L, o Alroraft
Method of support (11ft) .

.. Winags
: Fuselage Lift (Wingless)
: Rotor :
.. : Vertical Jet _ 2 gy .
: et ' " Magnus Effeot (rotating cylinder, cone or asphers), . sub=-
jeoted to relative translational air veloelty
Asrostatig (lighter-than-alr craft) -

Mathod of Prapuiuinn (Thrust)

Propellar-reciprocating snglna combination

Jet, rocket, ramjet (utilizing econventional fuels and

" oxidants or possibly atomie energy) _

Nerodynamic (Katzmaysr Effect - oscilléting alrfolls -
« developing naekative drag (thrust) : Lo

,. If an atomlc energy powered sngines were available, a small

rmgs Clow at & larges vsloclty =ould accomplish the raquire-d 1ift

-+ ++ and propulsive forces and the large ensrgy expenditure would
- be of small importance. : : _

However, the heat exchange requlr-ements for the atomle-' -
powarsd engine appear to demand physical dimensionsa of inordinate
size that presently would pRpsffde the use of this powsrplant ‘

* for alreraft. ' " ; : =,

T
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Ingaddition, . mannad aircraft. would raquira an excessive .
percent welght of shielding for human protsction, unless configurs-
tiona of sxtremely large alze were used., If unshielded craft :
were In operatlion, exlistlng detection means wnuld prnbahlg have.
indicated thelr presence.

Métallurgloal limitations to datq. 1imit the rate of son-
verting the heat energy of the atomic source to useful propulsive
work to such an ineffsctive order of magnitude that such & power
aystem is quite unlikely from the standpoint of size and wngght¢

. Stability

Aerodynamic (both statlc and dynamie through tha:uﬁu of
narnﬂrnamiu aurfnaau and weight distribution).

Serwa-manhunium {gyro Gr acoeslerometer - servomotor system)

“

Control k' _ |
_lnvﬁﬁia_:urfaﬂea in airflow or jet
--Jﬁﬁl{fld# nﬂntr;i or awiveling t?pun}a
Pnuuiblq'ﬁpanauﬁipu

World knailadgé, techniques, and resources are considered
?p be pressntly adequate for the developmsnt of spaceships.

. Distinguishing design and psrfnrmanca'parﬁmetaru.ﬂru ex-
pected to be.supplied as a special study by the Rand Project.

_Prnbahlérﬂaxural Phenomena ¢

Astrophysical (meteors, comets, plenstolds, stc.)
Astrophysical analysis 1s expected to be performed by
parsonnsl of Ohliec State Univeraity Ressearch Fnundatiﬁn.

Electromagnetic (ball lishtning, St. Elmo’s Fire, Phos-
phorescencs, unrnna, ata,).

. Ordnance Items 5 : : ' :

While this analjsia aonsidera the raportesd objects largely
from the standpoint of alreraft with requirements for speed and
substantlal duratlon of flight and range, 1t ls entirely possible
that the configurations reported in small sizes could serve as
very useful ordnance items tc take the place of (or supplemant) :
such short-range wesapona of ground (infantry) warfare as the trench
mortar, hand grenads, etc, The amall ssucer-like, spinning, :
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« . diske, Teportedly under development by the USSR with the ald of. o
' German Sclentists, lmaving explosive edges and launched by a com-
presasd alr catapult, (perhaps in the mann~r of c¢lay pigeons pro-
jectad by a trap mechanism) could posslbly be ordnance articles.
Also, such devices could beslysed by aircraft in attacking enemy
.airplans formations. In such ocsass, only a modest spesd, short
ranze, and limlted rflight duratlion would bes required, hBncs the
asrodynamic affiglency of the. desalgn would not be of very much
importance, ' . ' E
) - - A
Insufficient Information for Even 'Poasible or Hypothetlcal
- Type Datermination’'. =t

W

Discredited Reports

*&* .'_ L]
. Erroneous (Ses Diacussion, Psycholozlical Errors)

&

Falss

Technical Analysis of Vgrious Configurations

. ~ The extreme lack of data for esach of the incidents that have

= besn reportsd makes 1t pressntly imposaible to accurately ldantify
any of .the reported craft with respect to desipgn and psrformance.
Technical analysis must be made by consldering posslbllities snd
probabilitiss, which are expected to.be proved or disproved onaly
when compleste—data or physical specimens of alrcraft (crash) are
available, Wndfientified aerial objecta appear to be Rgrouped as
follows: : . .

(1) Flying disks (saucers) ' _
.{2) Torpedo or Clgar Shaped Bodies (ne wings or fins visible
in flight) o P
(3) Spherical or Balloon-Shape-Objscts(cepable of hllili!i@w
'~ 'descending, ascending or travelling at high spesd).
(4) Balls of light (no apparent physical form attached).
G;paglu of maneuvaring, clirbing,snd travelllng at high
apeed, _ .

The first three groups of objects are capable of flizht
through the atmosphers by mesans of asrocdynamic and propulsion de-
signs (to produce the raquired 1ift and thrust) that are readily
conceivable by asrcanutlical deaigners. The stabllizing and con-

. tprol features that would bs requirsd, whils more obscure, could

~ coneelvably be provided. The queation arises, however, aa to
whether these configurations would develop much speed and allow
a sufficient duration of flight and adequate range to bea of prac-
tical wse as aircraft, ' :

Plying Disks

~_ The disk or circular planform has riot besn usad in repressn-
tative ailrcraft, sither military or civilian, for the reason that
the induced drag, as det<rmined by ;he Prandtl theory of 1%ft, would

¢ . UNCLASSIFIED ~  s-11750
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apparanﬁ'f “Ba axcessively high, since the aspact ratio of a elr-
gular planform is only 1.27. Extenslon of the Frandtl theory,
has also shown that the maximum possible 11t coefficlent to he
expected from such low aspect ratic planforms should also e
poor. In addition, the relatively large mean aarodynamic chord
would present difficult deslgn problema, to achleve static longl-
tudinal stabl 1ity for airfoll sections having a slgnificant center-

of -pressure travel, or for airfoll sactions of so-called "stable"
type, when squlpped with allerons at the tralling edges. .

. In the very low &spaat ratio !‘Eﬂ'ﬁﬂ,. the Prandtl theory 1is ’
probably very insccurate. #®ind-tunnel tests of very low aspect

L RPN . o11ls indicate much less induced drag increass than =x- -

Ll
=

L

pected from theory and alsc demonstrate very high maximum 1ift
coafficlent accompanisd by sxtremely hizh stalling angigs. Bow-
ever, In genersl the induced drag of .#ery low aspect ratio wings
iz much larger than the induced drag of coaventional alrcraft
-wings, a condition whilch would adverasly affect all performance
valuss in flight condlitions which require medium and high 1lift
soafflclants. Thus, performance in olimb, at altltude, and for
long=range conditions would be relatively poor, although high
speead would.be little affected. : :

MNotwithatanding the predicted aerodynamic disadventages of
eircular planform wings, qulte a numbér of experlimert al =«fforts -

_ have been made to use this configuration - and not all of them

by persons ignorant of aerodynamle fundamentala. Experimental
wind-tunnsl woérk at the NACA (1933) shodwed both maximum 1ift co-
sfficisnts and stall characteristics mich mors favorable than
could be antlclipated. ]

The problem of statiec longltudinal stability could possibly,
be solved by the uses of a stable alrfoll sectlion of the reflaxed
tralling edge type with wing tip ailerons (perhaps floating) aero-
dynamically indspendent of the wing. _ : e

At supersonic spessds, where the induced drag is small,
the eircular planform offers the probability of rsduced drag,
sharacteristic of low aspset ratlo airfolla in the superacnic
ranze. Also the circulsr planform presents a awept-back leadling
sdgs (of vdAriable aweap along the span}, which should result in
a reduced effective Mach Number, with attendant reducad drag for
a certain “supersonic speed rangs. i ;

No definlite information hn} been received on the method of
propulsion uasd on flying disks which ave been sight=d. However,
becauses of distance factors involved-in the aightings it is quite
possible that elther propellers or Jet propulsion eould have been
employed without being noted by the observer. :

Flying Fuselages {Toarpedo or Cipar-Shaped Body)

‘Ilhila the olganr or turpadn-a’hépad body rnprsuntn' an efficlent ]
form for the fuselage of an airplanes or the body of =& gulded mimasile, 1

g B 5-11750
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in nesither case_has' It besm-dged ¥s a primary lift-producinz sur-
face. However, an extenslon of the Prandtl theory of 11lft ipdi-
ontes that a fuselage of the.dlimsnslons rsported by the Eastern
" Alrlinmss pllots #¥hited and Chiles in the Montgomary, Alakama, in-
“nident oould support a loed comparables ta the waslght of an alrgraft
" of this slze at flying speseds in the subsonic range. The Prandtl
theory probably glves: very conservative values of maximum 11ift -
for bodies of this shape. German esxpesrlsnce indiceteas that the
maxismum 1ift may b= twloe a3 high as that given by the_thearg.

. Although the eralft aslghted by Whited and Chilea was reported
to ba without wings and fina, it Is possible that 1t could have
been aquipped with extensible-wings for take-off and landing,
containsd within tha'fuueln;a in erulsing flight.

= This type of alrcraft could alsc be partlally supported in
the take<-off and landing condlticn by the vertical componsnt of
tha jet thrust, 1f the landing and take-offl took place with the
fuselages axis, or the jet stream directicn in a vertlzcal or nearly ; o
vertical altitude, The further possibility that an extensible . :
rotor, concealed within the fuselage, could ‘have beed used, would L
provide another method for landing and take-off that would allow ;

.. wingleas flight at vary hligh speed. Such a dssien could result

' In a relativaly large duration of flight and corresponding range.

: Whils no stabilizing fins were apparent on the "flying fuse- °
lage" reported by Whited and Chiles, 1t 1s possible that vanes
within ths jet, operated by a gyro-servo system could have pro-
vided static sta»llity, longltudinally, directicnally and laterally.
The same vanes could alsoc have been used for accomplishing statle
balance or trim, as well as control for manauvering. :

- - " The above discussion regarding weight, controllabllity, sta-
' bility, =te. 1s not intended to rsprasent deductions regarding the
. : axact nature of thes torpsde or cigar-shaped alreraft which were

aighted by the airlina pilots, Whitsd and Chil=s, end others., Thay

ars marely statemsnts of poassiblilities, which are intended to show
that such an airorvaft could support and control 1tselfl by aercdynamie -
msans, i TORTRTN - Sl

The propulsivs system of this types of vehlcls would appear. ta
‘ba & Jjet or rockst engine. The spacific fuel consumptlon of engines
to this type would be rather high. "This, couplad with.the fact
that serodynamic 11ft on sush a body would be accompanied by
high drag, places a ssrious limitation on ths range of this alr-
craft for any particular gross welght. If this type of unldenti-
fied asrial objsct has extremely long ranje, it 1s probable that
the method of propulsion is one which ia far la advancze of presently

- known enzines, :

-Round Uh]uut:-!ﬂghuricﬁi—and ﬁallpun-ﬂhahed Gglgatﬁ]

: Sphericals or balloonsshaped objects, are not usually considered
"as afficient aireraft. Not only would the dreg of such bodies be
high, but the ensrgy expendlture that would b= raquired to develop
11ft by aercdynamic means would be excessive, The only concealvable

—== " UNC
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means of prﬁduclng 11t for aunh a hadr, othar than. by a-rﬂatstic

‘(slmple buoyancy) means, would be by rotation of..tha sphars with

transiational motlon relative to the sir; or by Alscharging a
stream of alr vertically dpwnward. Aerodynamic Tlight could be
accomplished with a rotatine sphers, provided the detalled design
problems, including stability and control were worked out. The
mathoda, uslng a blowar system or jets, would require PFelativdly
greaater amounts of snergy and while they could be ussd for rlights
of very ahort ranze and durstion, would not ordinarily ba con-
aidered as practical by asronautical dsalmmn=rs,

‘The obvious explanation for most of the aph#riaal shapead
objects i1s that they ar~ meteorclogical or similar typs bSalloona.

. Thia, however, does not explalin reports that they travel at high
spead or maneuver rapidly., It is posslbls that the movemsnt of

the objecta was some kin af an optlcal 1lluasion, or that movement
for a brlef period due to a gas leak in the balloon was n:upguratud
by cbservers,

Balls of Light o o

No reasonable hypothasis of the trus natur~ of balls of liazht,

.such as that reported by Lt. German at Farpgo, N. Dakota, has besn

developed that. explains the hehavior reportesd. The most reason-
able explanation 1s that the lights were susperided from balloons,

' or other means of support, not visible at night, and the violent
.. maneuvers rapurtad are dues to 111uaiun. _

Pnuuibilit of Sclantifle Dnrelapmanta in hdvnn:; af Ennwladge
In this EuuﬂtrI_ ;

Consideration has béen glven to-the pﬂsaihil ty that thease
unidentifisd airerart represant scientiflec developmants bayond
the lavel of knowledge attained in this country. Since this is
probably the most advenced of the Industrial natlionas on the sarth,
and our interest In sclentiflc developments throughout the world
is very active, 1t wbuld be necessary for any other coumtry to.
conduct research and development work In extrems secrecy for any
such project to have reached such an advanced atate of development
without a hint of its existence becoming known here. The only
nation on sarth with axtensive technical resources which has such

" rlgld security, 1s the U.5.5.R. An cbjective evaluation of the

ability of the Soviets to produce technical developmert s so far
in advance of the rest of the world results in the 2onclusion
that the possibllity 1s extremrely remots. Most of the successful
Soviet aeronautical developments have beaen ppoduced by utlllzing
exparience of other natlons, some of them belng very close coples,
so 1t 1s very unlikely that they have devalopesd the propulsion and
controldevices necessary tn muke thess objects parfomm aa'duacribad.

Another posalbllity 1s that these asrial ob jects are ?isltﬂra
from another planet. Little 1s known of the probabllitiss of -~ f«
on other plansts, so theres is no »asis on which to judge the p al-.
bllity that civiiizations far 1n advarme of oura exlst nutaid . e

earth, The commentary on thi% poasibility b{ Dr., Jamas Ligg :
the Rand Project in Appsndix » indicates that thls sclution of
the mystery connected with the sizhting of unidentified flying
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s uhjecta is _saxtrsmely.improbable. . Pending alimination of ‘all F o=

other solutidéns or definite proof of tha*ut&rrr;ﬁ-ﬁw
“this pu!sibillt;r will not be further explored.
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~ Distribution of Incident Summaries:
Alr Materiel GCommand '
| | _ero Medical Laboratory {MCREXD)
- : Weather Liaison (MCLA#3) i
, Research and Development (MCREOS)
. * Electronic Plans (MCREEP) '
‘Pechnical Intelligence, Technical Sections
_ o (McT )
N ' _ Other Agencles o :
® - , Directorate of Intelligence, Hq., USAF (AFOIR)
' ' ~ 0ffice of Naval Intelligzence {ONI)
iy 2t ; e Cambridge Fleld Station, Cambridge, Mass.
' —— i o ¥ . Alp Weather Servioes, Andrews AFB, Washing-
Pt "ton, D. C. :
- Ohio State University, Dr. Hynek s
i : .~ Rand Inc., Rand Projsct (USAF) - +
Tl e ety -, 'Sclentifioc Advisory Board (USAF) Dr.«Valley
- - ———rn e
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?ﬂmu Considarations Affecting. Tthe Intergratatlar uf Repobts of
Unidanttfiad Flying Objecta

By

= AR b Valley, Member Sglantific Advisory Board,
Offige of the Chlef of Staff, United States Alr Force

-

< The writer has studied summarr ahatrauts and commenta
: pertaining to unidentified flyins ocbjects; which were forwarded 3
. . by Alr PForce Intelligence. These remarks ars divided into 55 R
three main . .partst the first part is & short’ summary of the :
reports; the second part consistas of & peneral gpurvey of
varicus possgibilities of accounting for tke reports; the third.
part contalns certaln recommendations for future acticn.

PART I -- SHORT EUHHAHY OF OBSERVATIONS ' I
}mm repcrts can be pgrouped au.fqllnws* ' ._” gttt

Group 1 -- The moat numercus reports 1ndrcnte the &afttma

obgervation of metallic Alsk-like ﬂhjeata, routhly in dlameter
ten times their thiocknesa. There 13 some sugzestion that the .

eross seotion is assymetrical and rather llke a turtle shell,
Reports egre= that thease objlects are capable of hiph mcceler-

: ' atien and veloe!ty; they often are sipghted 1n groups, anmntimaa

.‘-+._._ in formatlon. E.-::metimea they flutter. .'

'  Group 2 -- The second group consists uf reports of l{ghﬁa
observed at night. These are also capable of hish speed and: Ty :
aceelerdtion. They ere less commorly seen in proups. ,They i T
usually appear te be sharply defined luminous objects. ' :

Group 3 =- The third group conslsats of reports of varinu$ :
kinds of rnﬂkets, in gﬂnaral appearing somewhat like ?-?.
rockets.

Gro 4 -- The fourth group contalns reports of wvarlous
devices ﬂEiEh in the writer's opinion, are sounding balloons
of unusual shape such as are made hy the General “illa Compeny

ko Mavy contract.

Gr 5 ~=- Tha fifth proup 'Inecludes rapﬂrts of ﬂbjﬂﬂts _
In whie 1ttle credence can ba plnred ) 25
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In general, it 1s noted that few, 1f any, reports
indicate that tbe observaed objeata make any noise or radio
interference. Nor are there many 1ndicat!ons of any material
affects or physlecal damage attributable to the observed of-
jenta. ;

Summary -- PERT I s "

This report will ¢ﬂnaider mairlg the repnrts “of ﬂrnupa
1l and 2,-

~ PART II.-- ON POSSIBLE EXPLANATIONS OF THE REPORTS

Section A -- #hat can he deducad cnnﬂarninn the nature of

an_unknown | unknown serisl object from a siggih sighting? -

Haru.'thara arm two problems:- first, how much can-be
deduced concerning the nature of the objscts from geometrical
celeculntions alone; second, how much more can ba deduced if,
in addition, it 1s assumed that tha objects obey the laws uf
nature as we know them. ' . i oy

ﬁanﬁarninn the first prnblnm, it can be stated that only
ratlos of lengtha, and rates of change of such retlos, can be
accurately determined. Thus, -tke ranne and alize of asuch ob-
je¢t5 cannot ®e determined; and it 1s notliesabls that reports
~of slze 6f the chserved objanstas are Widaly at variance. How-
ever, angles, such as the angle subtended by the object, can .
"be observed, Llkewise there 1s fslr agreesment among several
observers. that the diameter of the objects of Group 1 Is about

ten timas thelr thicknesa. Although veloclty cannot be deten-

mined, anguler wvalocity can be, and In particular the flutter
frequency could, in principls, be determined.

All that can be oconcluded abouf the rante and size of the

objscta, From geometrical consideratiors alonae, is: 1) from

the fact that estimated slzesa vary so widely, the objescts were

actually elther of different sizes, or more likely, that they
were far anough from the obasrvers sc that binocular vision
produced no stereoscople affecty thias only means that they
were farther off than about thirty feet; 2) since objects were
‘seen to disappear behind trees, bulldlngs, clouds, etc., they
are large enough to be viaible at the ranges. of those recog- .
nizatls objects. :

Now, it 1s obvicusly of prime importance to astimate the
size and mass of the obsérved objeets. This may be possible
to some extent If 1t 15 permiasslble to assume that they obey
the laws of phvuics. Bines the objects have not been observed
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. to produce any physical effects, other than the one case in
‘which a eloud wes evaporated along the trajestory, it is not
"eartaln that tks lawa of mechanizs, for irstance, would be
suf ficient. '
But supposes that mechanlosl laws alone are guf flelent,
* then the folloring exampls 1is sufficient procf that at leaat
a8 length could, 1n prinelple, be determined; supposd a simple 2
pendulum werse observed suspended in the sky; then after ob= . : ﬂ_
sepving its fmquency of oscilldtlon, we could deduce from 4
the lsws of methanlcs jts precisa-length. : e 5

This suzgests that something could be deduced from the i
observed fluttering motlon of softs of the ohjects of Group 1. .
Assume that we know the angular frenuency and angular amplli- '
- tude of this fluttering motion (they can be measured_in prin-
giple from a wtiocn picture). Then for purposes of ecalculation:
. agsume the object to be thirty feet in diameter, to bse as rigld
: as a normal eircraft wing of 30-foot span, to be conatructed of :
materidl of the optimum welght-strength ratlo and to be a : 4
structure of most efficlent design. It is now posalble to. cal- ]
culste how heary the object must be merely to remain rigld
- ., . under the gbserved anzular motion., Let the caleulatlon be made 5
. for a plurality of &assumed sizes 1,2, 4-8, 16, 32, 64 =-=-==- : -9
up to say 200 feet, end 1ot caleulated mass be plotted versus ] 3
assumed sizs. Ths non-linear charecter of the '‘curve should
iridicate an approximate upper 1imit to the slze of the object.

ff, in adiition, 1t 18 qa.sumnd that the flutter 1z due to .
. amrodynamic forces, it la posalble that more preclse Iinforme=-: °
tior could he obtalined.. ; : :

El

The required ansular data can_'pruhnblr be extrasted from
. ' ..witnesses moat reliably by the use of a demonstration model
whloch csn be made to oscillate or flutter in a known way.

Surmary -- PART II, Section A

~eometrisal calculstiors alone capnot ylsld the slze of
objacts ohaarved Trom a slngls atation: auch cbservation to- .
rether with the agsumption tMat the objects are esgentially | 7
‘aireraft, canbe used to set reascnable limits of slize, |

'Sectlon B -- The possiblllity of supporting and propel- ' £t
ling & sclid sbject by unusual means. - : ; I

——

' Since sone observers have obviously colored thelr reports .-
with talk o” rays, jets, beams, space~ships, snd the like, 1t R
1 well to axamine what possibllitles exist alonz these linés. -
This 1s alse important In view of the conclusions of PART 11,
gection A, of this report. - e =

L
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namely, 0.1 gausa, and that the obaerver Tound that the ﬂhjaﬁh

{assumed dlsmeter of tha object) 1ls scarcely medsureable,

e, | 7 s KNS SIFIED

Method I -- Propulsien and support by means of "rays"
or "beams". . : ; .

S i : i

By "rays" or "heams” are mesnt eithsp purel]y electro-
macnetic radistion or else redlation whidh is largely
cnrpuaaular 1ike cﬂthﬂir-rass or coamle-rays nr nyrlntrﬁn- -
haems . : 1 -

Now, it 1s obvious that any dsvice proneliled or supported
by such means is fundawnntally A reactlon device, It ia fund-
gm=ntal 1 thre thecry of such davlieces *lut a given amount of |
energy 18 most offl:lently spent.lf the momentum thrown back
or down is large. ‘This means that a ldrge masa should be given

‘a small acdceleration -- & theorem well unﬂaratnnd by Halilzopter
deslgnera,. : i ,__31-.

oy

The nﬁmu or rays mertioned do the nﬁntrnrr, s smell nn&r
is given & wary high veloclty, consequently enormous powers, »'ﬁ?~

to aupport a?nn the amallest abjmat hi ‘such means. Tﬂ3;1
EtEE L_ - Direat use of Earth'a Magnetio Fleld - ?ﬁ%§%

One nbuarwur (ineident 68) noticed A vieolent motion of i
broduced 8 magnetiec fleld, comparable with the Earth's field;

'J'l*

suhtended an anzle @ at his positlon, then the ampere-turns uf
tha raﬂuiﬁ&a nlertrnwawnn* ia glven HFti*

ni E%E. where R 1s thr ranga of thu uhjucti

For inatnﬂﬁ!; if R 13 cne kiiﬂmatpr-and the ohjlect 1a 10 meb&r&
in dlameter, then ni ﬁ J blllien anpara—turns. L

Now,' 1f ‘the nbjeﬂt were actuallf ﬂnlg 10 meters away and
ware corraspondincly smaller; namely, 10.cm in diametor, 1t
wenld £7i11 require 10 millicn ampers-turns. ' :

Tneaa Tficures are a little In exceas O what aAan bhe Ccons=.

_veniently done on the ground. They make it seem unlikely that

t?a elfect was motually ubaarvad.~x

Now, the Rarth's masnetic field would react on 3uah a.
masmat to produce not only A torgque buf also a forees., This .

fopge-depends not-directly ©n the Earth's field intensity but

or its irregularity or gradient. This force 1s obvliously _
mirute since the ghange In fleld over a distance of 10 meters

moraover thea gradinnt is not predletahle but chanhuu due to
igesal ore deposits, Thua, evem 4f the effect were large .
anuugh to use, it wouli stlll be unrallabla and unprndiﬂtahla.

- | | f ) 811780
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 greater than the total world's power capacity, would be naadt ;"4{'

. hand~held compass., If we assume fron this that the chjsctg:jﬂg,l{f]
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+ Mathod IIT -- Support c¢f an elactrically charged object by
gaisine 1t to move transverse to the Earth's magnetlc fleld

A pvoaitively corarged bedy moving fron west to east, or a
negatively charzed body moving from East toc West will experlence
.an upward force due to the Earth's maenetic fleld. E '

A sphere 10 meters diareter woving at a speed of one kilo-
meter/second would experlence an upward force n{ one pound at
the equator 1f charged Lo a potentiel ef & x 10 2 volte. Thie 1ia
obvicualy ridiculous. . :

Section D -- The antil aravity shield

It has been proposed, by variocus writers, perhaps first by
H. G Wella, thet 1t mlzht bs possible to construct & means of
srieldinz a massive body from the influence of gravity. Such an
. ~pbject would thepn Tloat.. Recently, thers-appeared in tHe preas
' a notice that & prominént economist has offered to support re-
search on such an enterprise. : - :

‘Obvicusly, conservetion of erergy demands that conslderable
eneétgy be ziven the supported object 1h order—%o place 1t on the
shield. However, this amount of enerzy ls 1n no way prohibitive,
and furthermore 1t .can be zotten back when the object lands. :

: Asida from the fact that we have no suggesticna as to how
auch 8 device 1is to be made, the varlous theories of general
relativity all agree in assuming that gravitational force and
foree dus to acceleration are indistingulshable, and from this
aasuwnption the theoriea prediect certa’n affects which are 1ln fact

‘observed, The assumption, therefore, 1s probably correct, and a
corollsry of it is essentially thrat only by means of An acceler-
._‘_ ation ocan gravity be counteracted., This, we can succesasfully do
2 - forinstance by making an artificlal satellite, but this pre-
sumably is not what has been observed, : e ;

Sumnary -- PART II, Section B

+  Sevyeral unorthodox means of supporting or propelling a
solid object have been considered, all are impracticable. Thils
finding lends credence to the tentative proposed assumption of
Part II. that the cbjects are supported and propelled by .some
normal mesns, or elss that they are not splida, No dliscusalon
of the type of Part II, Sectlion 3, can, in prineiple, of course,
be complete. . . ]

Eagkiﬁn C -- Possible causes for the reports.

Olasaification I -- Natural terrestrial phenomena
- |

1. ‘The observations may be iue to aome effect such as

S UNCLASSIFIED ~3-11750
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ball 1ishtning. The writér has no auzgerations mn-thia.auaﬂn-

tially meteorological suhject. : : :

¥

2, Tre objects may be some kind of animel.

i ‘Bvern in the celebrated case of incident 172 where
the 1ight wes chased by & P51 for bhalf an hour and which was
reported by the pllot to be intelligently dlrected, we can
make this remark. For considering that an intelllgence
capable of making so remarkable device would not he likel
to play around in so idle a manner Aas deseribad by the pllot.

BT

Ry -

In-thlq conneation, it would be well to examine 1f
some of the lights 'observed at night were not fire-flles.

1] H .
e L i ]

3. Tha observed objects may be halluclnatory or psy- + i
chologleal in orlgin. It ia of prime importance to study this !
. possibility bacause we can lesrn from it somsthingz of the
character of the population: 1ts responas under attack; and .
also something mbout the relliabllity of visual observation.

_ One would 1lke to asaume that the positlions held
by many of the reported cbservers suarantee thelr observations.
- Unfortunately, there were many reports of curicus phenomena by
pilots durlng the war -- the incident of tre fire-ball flghters
_ comes to mind, Further, mariners have been reporting sea- :
serpents.for hundreds of years yat no ore has yet produced- &

photograph. |

: : It would be interesting to tabulate the reaponses
to see how reliable were the reporta on the Japarssa halloons .
. during the war. There we had a phenomenon proven to be raal.

: It 1s interesting that the reports awjiftly reach &
maximum frequency during the end of June 1947 and then slowly
taper off. We can asaume thaet this is actually an Indlecatlon
of *ow many objects wera a=ztially about, or, nuite differently,
we can take th's frenuepcy curve as indicating something about
mass psycholozy. . ' o

Thie point can be tested. Suppose tte population .
ia momentarily excited; how does the frequency of reports '
vary with time? -A study of crank letters recelved after the: .
recant publielty zlven to Lthe aatellite program should glive
the required frequency dlstribution.

" It 1s probably necessary but certainly not suffi.
. ~olent that the unidentiflied-object curve and the crank-letter
supve should be similar in order for the flying disks to be
clasgsed as hallucinations. s ' :

DNCLASS" - g-11750
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e .- A lorge-scsle experizent was made at the time of
' Oracn Welles' "Martian" broadsast. Some records of tkis must @ i3
persist Ir newspapsr f1les, ' A '

Classification II -- Han*madéfiﬁrrantr{al phenomena .

l. The objects may be Ruassisn =ireraft, If this wers
8o, then the conalderaticns of Secticns A and 8 indlcate .thst
we would have plenty to worry about. It 1a the auvthor's opin-
"lon that only an accidental discovery of a depree of novelty
never before achleved could sufflice to explsin such devices,
It '1s ioubtful whetker a potential enemy would arouse our
curiosity In so-idle a fashion. -

Classification IIT -- Extra terrestrial objects

: o gataara: It 1s noteworthy thet the British physicist
' Jovell writ nf n "Physiecs Today" mentions the raiar dlscovery
of a new daytime meteorlte stream which reached its mexinmum
during June 1947. The reported objects lose little of theip
Interest, however, 1f they are of meteoritic origin. '

: 2. Animals: Although the ﬁﬁjectn as described act more
o -11lke animals than anything else, there are Tew reliable reports
" on extra-terrestrial animals, ' -

J. Jdpace 3hips: The rnllniing conslderaticns ﬁartnin:

~

a. -If there ls an extra terrestrial civilization
which can make such objects as are repcrted then it 1s most
probable that 1ts development 1s fBr in advance of ours. This
ergument can be suoported on probability arguments alone without
regourss to astronomlcal thﬂthEHﬂS: SBHG N

: b. Such e civilizatlon might observe that or Earth =~ __
we now have atbmiec bombs and mre fast developing rocketa. In
view o7 the past hiatory of mankind, they &Houll be alarmed. -

‘Ne should, therefore, expeset at this time ahove all to behold

- such viaitations. . : ;

. 3ince the acts of mankind most easily observed frcm'a
distance are A-bomb explosions we should expect some relsation
.. to obtain between the time of A-bémb exploslona, the time at
f+ ¥ ' which the space-ships are seen, and the time required for such
: shipa. to arrive from and return to homs-base.

S P S OUUP P R U W O TR e
i PART III -- RECOMMENDATIONS

1. The file should be corntinued,

-

2. A meateorologlst should compute the qpprnximate enargyy

8-11750
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requiresd to evaporate as much cloud as shown 'n the 1n¢idant 26
photographa. Together with an aerodynamlcist he should examine
‘whether a meteorits of unusual- #hipn sould move a3 uhuarrud.

3. The nalnulﬂtinnﬂ suggested in Part I1I, Section A, = _
should be estimated by an aerodynamiclat -ith such changes asa _ g o
his more detalled knowledge may suggest. :

- - 4. "The mass-paychology studies outlined 1n Part II,
Section . C, Clasaification I 3 should be carried cut by a com-
petent utarr of statisticlans and mass-paychologists. :

5. Interviewing agents should carry abjaats or moving
picetures for comparison with reporter's memorles. These :
devicea should be properly designed by a peychologlst exper- |
lenced in problems pertalning to alrcraft and deslgn of alr- 4

. eraft-control equipment so that he shall lmve some grasp of ¢
. . what -1t 1s that 13 to be found out. If the Alr Force has
: resson to be, seriously interested ln theae reporta, 1t should
: take lmmedlate atepa to 1ntarr¢5atu the repcrters more. pre-
I ~ eolsely.

6. A person skillad Iin the optics of the eye and of
the atmosphere should lnvestigete the particular point that
several reporta agree In describing the objJects as belng about
ten times as wide as they are thick; the point being to see if -
there i3 a plurality of actual ahapaa whleh appear so, undsr :
conditions apprnnnhing limiting rs:nluticn or datantable gon- T B

trnst.

e -

UMCLASSH_. IED 5-#1175!:1

LA

F i




b e A A I H NPT T T T A —_————n S " e s E

= & z z sl ] A e Fo ! e T =
ol L - LE b ] ' . i -

T @ . s
e ..r.%-.‘r:ﬁ'a'ﬂ-gv,g‘!ﬁ_ﬁgﬁ'?-;;m:n_.a;.-n:.:-.ﬂ-s::.--.-:-_x-_-::r_;.er.;:_'g::r.:a_-'_-;:'.;:r:._:ﬁ-i -

-

AFPENDIX "D" g

13 December 1948 . AlL-100%

Brilgadier General Putt

United States Alr Force :

Director of Research and Devalopment

Office, Deputy Chief of Staff, Materiel

Washington 25, D. C.

L _ .

Dear General Putt: i =

Please refsr to’your letter of 18 Novembar 1948 relative to the
. "flylnz object"™ problem and to Mr. Collbohm's reply dated 24

November 1948. In paragraph (b} of the reply, Mr. Collbohm

grumlned (amornig othar things) to send & dlsedssion of the . ;

special deslzn and performance charamoteristics that. are believed . : 1

i3 to distingulsh apace ships.” e : : : R [

i Thia present lettsr gives, 1n very general terms, a description T
- ©of the likelihood of & vialt from otber worlds as an engineering
] problem &nd- some polnts resarding thre use orf apace vehlicles as
+ 7 ——compared with descriptiona of the flying objects. Nr., Collbohm: .
will deliver goples to Colonel MeCoy dt Wright-Patterson Afr .
Base durineg the RAND briefing there within the next few days., |-
A good beglnrilng is to discuss.some possible places of oripgin . =
of vislting apace ships. Astronomers are largely in agreement = . i/
. that only ore member of the Solar system (besides Earth) ean - ¥
. sypport higher forms of 1ifs.. It 1a the planet Mars. Even . - 7
: Mars appears ouite desolate and inhospltable so that a race ;
would be more cccupled with . survival than we are on Earth., - o ”
Reference 1 glives edequate descriptions of corditions on the .7 ./
various plandts and sateallites. A quotation from Ref. 1. 1 S
(p. 229) can well be 1ncluded hare,. . : .

I:' -

B
"Whether. lnitelligent beings exist to appreciate these ~ ' :.
splendors of the Martlan lardscape ls pire speculation. |
1f we have correctly reconstructpd the hlstory of Mars, | =
there 1a 1llttle reason to belfeve 'thet the life processes .
g - mAy not have followedl a ccurse similar to terrestrisl % :
. : evolution, With this assumption, ‘three general poassi- ' “». ' -
R e e bllitles emerge. Intelligsnt beings may have protected
.- themaslvas agalnst the sexcessively slow loas of atmos=- '
phere, oxygen and water, by donatruating homes and ] .
cities# with the physical ﬂqﬁﬂihi?nu sclentifically con- - 3
¥ k-

*"URE -8 Gnd* LR ImELTE HIGEE.RE TIRTRIE, FEEROR RATSRETS RS

emperaturs extreames wou be ﬁq ucea,
_ F e : _
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trnilad._ As n ﬂacénﬂ'pniaibiliﬁy, ﬂvélutiﬂnimaj have
daveloped = being who can withstand the rigors of the
- Martian cllmate. .Or the race may have perished.

"These pecasibllitiss have been sufficlertly expanded 1in

the pseudo-sclentific literature to make further amplifi-
cation superfluous. However, there may exist some intereat-
ing. restricticns to the anatomy and physiology of a Martilan.
Rarity of the atnosphere, for example, may require a com- .
pletely sltered respiratory system for warm-blooded creatures.
If the atrospherlo pressure 1s much below the VApOr pressure
of ‘water st the Dody temperature of  the Individual, the ‘process
of breathing with our type of lungs becomss. impossible. - On
Mars the critical pressure for a body temperature of 98, #f,
cccurs when a column of the atmoaphere contains one sixth the
mass of & similar colum on the Earth. For a body temperature
of 779F, the uritisnl mess ratie 1s reduced to about cne
twelfth, and at 60°F, to about one tweénty-fourth. These
oeritieal values are of the gam= ord:pr as the values estimated
for the Martlan atmosphere. Accordingly the anatomy and phys-
lology of a Martiasn may be radically different from ours - but
this 1s all conjecture, ; R

"Wea do not know the origin of life, aver on the Earth, We

are unable tc obaerve any slgns of intelligent life on Mars.
.The reader may form his own opinion.. If he believes that the
life foree 18 universal ani that intellicent beincs may have
cnce developed on Mars, he has only to imagine that they
peraisted for coumtless zenerations in a rare atmosphere which
1s nearly devold "of oxygen and wster, and cn a planet where

the nizhts are much colder than our arctie winters. The ex-
lstence of intelligent 1ife on Kars is not impossible but it ia

completely unproven."
It i3 not too unreassnable to go & step Turther and conslder Venus

as a posalble home for intelligent life. The atmosphere, to be surs,
apparantly ccrnsists mo=tly of carbon dioxide with deep clouds of
Fformaldehyde droplets, and thera seems to be 1little or no water.

Yot livins organisms might develop in chamleal environments that

are strange to us: the vegetable kinzdom, for example, operates

on a fundamentally different energy cycle from Man. Bodles might

be constructed and opsrated with different chemlcals and other
physical principlas than any of the creatures we know. One thing

1s evident: fishes, Insects,and mammals ull menufacture within

their own bodles complex chemlcal compounds that do not exist as . -
minerals. To thlas axtent, life 1s self-pufficient and might well

adapt 1tself to any environment witkin '‘certaln limite of temperature

(end size of cresture). - -

- -

Venua -has two handitaps relative to Mars. "Her mass, and gravity,

‘are nearly as large as for the Earth (Mars 1s smaller) and her

e b
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eloudy stmoaphere would diaﬂcuraﬁa aatronomy, hence sprce
i travel, ‘The remuinlng Solar plarets are such podr prospects
that they crn be 1mored. ke

.. In the next few paragraphs, we shall spesk of Mars. It should
he. understood trat most of the remarks apply equally well to

Venus. - S

~ Variocus people have.supggeated that an aivenced.race may have
" been vislting Barth from Mars or ‘Venus at intervals from decades
to ecns. Reports of objecta in the sky seem to have been handed
down through the generaticra, If thias weres true, a race of such
: ¥ncwledge and power would have matabllshed scme Torm of direct
" sontact, 8y ecould sse that Earth'a irnhabltants would be help-
leas to do ltiterplanetary harm. If afrald of cerrying dlaseases
home, they would at leaat try to communicate, It 1s hard to
belisve that any technically accompllahed race would zoma here,
. flaunt its abllity in mystoricus ways and then simply go away.
To thias writer, lonr-time practice o gpace travel implles
advanced englneering and sclence, weapons and ways of thinking,.
It is not pleusible (as many fiotlon writers do) to mix space
shipa with broadsworda. Furthermore, & race which had enough
initiative to explore among the planets would hardly be too
timid to follow through when the Job was accompllished. -

. One other hypotheais needs to be discussed. It 1a t*at the
* - Martlsns rr've kept a long-term routine watch on Earth and have
basn alarmed Sy the sight .of our A-bomb stots as evidence that
wé are warlike and on the threahold of space travel., (Venus _
1s.2al1iminstad here because her cloudy atmcsphere would make _ :
such a survey impractical). The first flying objJects were £
sizhtad in the Sprin; of 1947, after a total 5 atomic bomb ex- '
plosions, 1.e,, Alemosordo, Hirosblima, Nagasaki, Crossroads 4
and Crosarcads B. Of these, the first two were Iln positions to
. . be.geen from Mars, the third was very doubtful (at the edge of =
Tarth's diso in daylight) and the last two were on the wrong
aide of Earth, It is likely thraet Yartian astronomers, with
thelr thin atmosphere, =could build telsscopss blpg enough to see
" A-homb explosicns on Tarth, even thouch we wWere 165 and 153
million miles away, raspectively, on-the Alamozordo and Hiro-
shima dotes. The weakest point in the hypothesis 1s that a
continual, Aesfansive wateh of Earth for long periods of time
- (perhaps thousands of years) would be dull aport, and no race
1 thkat even remntaly ressmblsd Man would undertske 1t. We
haven't even conaldered the ldes for Venus or Kars, for exampls.
The sum and subatance of this TMsoussion i3 thet 17 Hartlans
are now visitinz us without contact, 1t czan be asaumed that .
- they teve juat Tecently succeeded in space travel and that
thelir ocivllizaticn would be practically abreast of ours.

s

' . " . . ; - 8-11750

25 UNCLASSIFIED



WA L ®
% Al £ : ENCLAES]F,ED . i - _— *
The chance that-llartiens, unier.aucl widely divergent condi-
i tiona, would have a civilizaticn resembling our own ia ex-
; tremely remote, It 13 particularly unlikely that thelr’
' civilization would be within & half century of our own state
of advencement. Yet In the last 50 yearas we heve just started
to use alreraft and in the next 50 ysars we wlll almost
certainly atart exploring space. : - _ :

Thus 1t appears that apace travel from ancther point within
the Solsr ayatem 1s possibls but very unlikely. Odds are at
least & thousand-to-ome agalnst 1t. .- . P

5 This lasaves the totallty of planets of other stars in the
. f3alaxy as possihle sources. Many modern Aatronomers belleve
that planets are Tairly normal and logical affeirs In the 1life
history of a star (rather than cetaclysmiec odditles) so that
meny planats can be expected to exlst In space.-

. Te narron the field a l1ittle, some loose apecifications can :
be written for tke atar about which the home base planet would -
revolve. Let us say that the star should bear a famlly re- -
semblance’ tq the Sun, which is a.member of the so-called "main- .
sequence” of stars, 1.e., we eliminate white dwargs, red giants.

~__and supergliants: For a deseripticn o" tkese types, see rafer-

ence 2, chapter 5. Thers 1s no specific reason for making  this a
assumption except to simplify iiscussion: we are still consider-
ing the majority of stars. S : '

¥Yext, true variable stars can be elliminated, slnece conditiona on
8 planet attacted to a variable star would fluctuate too wlldly
‘to permit 1life. The number of stars deleted here iz nepligibly
small, Reference 3, pazes 76 and 85 Indtcate that the most
comnmon types aré too bright to be in nearby space unnoticed.
.‘. Lestly, we shall omit binary or multiple stars, since the condl- -
i tions for atabla planet orbits arec cbscure in such cases. Ahout
a third o® the atars ars eliminated by thls restriction.
As our best.known semple of space we can take a volume with the
Sun at the center and a redius of 16 lizht years. A compllatlon
" of the 47 known stara, includine the Sun, within this volume is
given in reference 4, papges 52 teo 57. Tlimlnating nccording to
the sbove discusslorn: Three are white dwarfs, elght binarles
acoount Tor 15 stars and two trinaries account for.6 more. The
=  pemalnder, 22 stars, can be considered as elipible for habltable
: planeta.- 3 : e .

-
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Assuming the above-volume to*be typical, the contents of any

other reascnable volume can be found by varylng the number of stars

proportionately with the volums, or with ths radius ogubed, 3, = 22 x
r_ 19, where Sy is number of eligible atars end r is the radius

of the volume in light years. (This formuls should only be used for
radil greater thah 18 1izht years. For smaller samples we call for -
a recount. For example, only ones known eliglble star other than tha
Sun 1lies wlthin eizht 1ight wars), .

. - Having an" estimate -of the number of useable stars, it is now v
- Decessary to make a zueass as to the rdmber of habitable planeta. e
— have only-one observed sample, the Solar System, and the guesa must
" be made wilth low corifidence, since intelligent 11f% may not be randomly
~distributed at all, : ; ' :
. The Sun has nine planeta, arranged in g falrly regular. progression
.of orbits (aeé reference-®, Appendix T) that lends cradence to
theories that many atars have planets. Of -the nine planets, (one, the
Earth) 1s complately sultable for 1ife. Two more (In adjacent orbita) E
Are near misses: Mars Fas extremely rigorous living conditions and A
Venus has an unsultable atmosphere, Viewed very broadly indeed, this “
- could mean that each- star would have a serlies of planets so spaced
+ that one, -or possibly two, would have correct temperatures, correct
+ +  molsture content and atmosphere to support civilized 1ife. Let uas
. . assume that there 1s,-on the average, one habitable planet per ellipible
s . atar. - - -

: There i3 no line of reasoning or evidence which can indicate o
whether 1ife will actually develop on a ptanet where the conditions 25
are suitable, Here again, the Earth may be unlque rather: than s random 1aTh g
<+ ' sample, This writér can only inject some personal intultitn into the
discussion with the wvlew that 1ife is not unique on Earth, or aven
the. random result of a low probabllity, but is practically ingeltable
. "~ in the right conditions. This 1s to say, the number of inhablted Ml

planets is equlid.to thpse that are suitable!

One more item needs to be considered. Enowing nothinz at all
about other races, we must assume that Man 1s averaze &3 to technical
advancement, environmental difficulties, -etc. That is, .one half of the
‘other planets are bhhind us a1d have no space travel and. the other
half are shead and have various le vels of space travel. We san thua
imagine that 1n our sample volume there are 11 races of beings who have
‘bepun apace explorations. The formula on page 5 above now becomes

R = 11°% (r)® . ' | e

do iy i

where R 1a the mumber of races exploring space in & spherical volume

of radlus r = 16 1light yeara, : g :
- Arguments like those applied to: Martfans on paze 2 hesd not apply
to races from other star syatems, Instead of being a firast port of
call, Earth would posaibly be reached only after many centuries of de-
velopment and exploration with space ships, so that a visiting race?
would be expected to be far in advance of Man.
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To summarize the diacuasion thus far: = the change of spsace

" travelers exlsting at planéts attached to neighboring stars 1s very
" mach greater than the chanze of space-traveling Martians. The

‘one c¢can be viewed aAlmost as a certalnty (if the assumptiona are

aocepted), whereas the other 1s very slight indsed. '

In obder to sstimate the relative chanves that wviaitors from
Mars or atar X could come to the Earth and act like "flying objecta”,
some dlscusaslon of characteristics of space ships is necessary.
o

To handle the simpild case flrat, a trip from Mars to Earth
should. be feaslble using a rocket-powsred vehicle. Onee here, the
rocket would probably use more fuel in slowilng down for a landing
ghlﬁﬁit did in initial takeoff, due to Earth's higher gravitational

oraee, g " :
, syt 4 !

- A rough estlhate of ona-way performance can be found by adding
: '~ the so-galled "eacape velocity" of Mars to that of the Earth plus _ .
. the total energy change (kinetic and potential) used in changing ' -
from one planetary orbit to the other. These are 3.1, 7.0, and 10.7 —3
miles per second, reapectively, gl ving a total required performance .
of 20.8 miles per second for a one-way flight. Barring a suleide. - e 5
mission, the vehlcle would have to land and replenish or eslae carry 3
a 100% reserve for the trip home,
Let us assume the Martiens have developed a nuclear, hydropsn- '
propelled vehicle (the most efficlent basic mrrangement that has.
baen concelved here on Earth) which uses half 1ts stages to get here . -
end ths remaining stages to rsturn to Mars, thus completing a round ' 5
trlp without rafuulin%, but slowing down enough in our atmoaphers E
¥ . to-be eaaily visible (i.e., pPmotically making s landing). Since 1t ; i
=t is nuelear powered, gas temperatures will be limited. tc the maximum
=mreser- - gparating temperatures that materials can withatand (heat must tran
5 from the pile to the gas, so cooling can't be used in the pile),
. The hizhest melting point compound of wanium which we can find 1s
ursnium carbide. It has a melting point of 4560°R, Assume the Martians
are capable of realizing a gas temperature of 45000R (= 2500°K), and .
that they alsoc have alloys which make high motor pressursa (3000
pal) economical. Then the specific impulse will be I = 1035 seconds
and the exhaust veloclty will be ¢ = 33,400 ft/sec (reference 5).
Calculation shows that using a single stage for each leg of the jour-
ney would require a fuel/gross walpght ratio of0,98 (for sach stage)
too high to be practical., Using two stages wach way (four alto:ether)
brings the required fusel ratio down tof.81, aq‘llun that can he
reallized. 5 il . : :

EL . If, by the developmidnt of strong alloya, the basic welght could b

g be kept to 10% of the total welght for each stage, a residue of 9% 4

ecould be used for Rnrlnnﬂ. A four atage wvehilcle would then have a 5
gross welght (100)® = 15,000 times as great as the paylead: thua,

] 1f the payload were 2,000 pounds, the gross welght would be 30 million E
b & - pounds at initlal takeoff (Earth pounds). Zhe 3

[

: | . 32 UNCLASSIFIED 5-11750

-

I.'E Tm '&E..rl.:.l_:ihlli:'l_:.-h.-_ﬁl ..':,_..:'..'r.. .' LA "I'-.‘_‘ SO e

",
2
-y




B UNCLASSIFIED -

" 0f courss, if wé allow the Martilans tu«réfupl, the vehicle
could have only two stages# and the gross welght would be only
(100)2 = 123 times the payload, 1.e., 250,000 pounds. Thls would

require bringing electrolytic and refrigerating equipment and sitting
at the South Pole long enough to extract fuel for the hourney home,
since they have not asked us for supplies, Our oceans (electrolysis
to make Hp) would be obvious to Martlan telescopes and thkey mipght -~
concelvably follow such a plan, particularly if they came here. without
foreknowledge that Earth has a civilizatlon. -~ : Sy i
Requirements for a trip from a planet attached to some star

other than the Sun can be calculated in a simllar ‘manner. Here the .
snergy (or velocity) required has more parta: .(a) escape from the
planet (b) escape from the star (c) enough velocity to traverse a.
few light years of space in reasonable time {d) decelearation toward

gthe Sun (e) deceleration toward the Earth. The nearsst "eligible"

“star is sn object called Wolf 359 (see reference 4, p 52), at a
distance of 8,0 light years, It i3 small, having an absolute mag-
nitude of 16.8.and 1s typical of "red dwarfs”" which make up more .
than half of the eligible populatioha. By comparison with similar L
stars of known maass, this star 1s estimated to have a masa roughly -
0.03 as great as the sun, Since the atar has a low lumihosity (belng
mich cooler and smaller than the Sun) a habitaeble planst would need
to be in a small orbit for warmth. ' ‘ .

Of the chances of ‘energy required as listed in the preceding 5%
paragraph, item (c), veloclty to traveras intervening space, ls so -
large g8 to make the others completely neglibible, If the viaitors
were long lived and could "hibernate” for 80 ysars both coming and
going, then 1/10 the speed of llzht would be required, #.e., the
enormous veloecity of 18,000 miles par second. Thlas i3 completely
beyond the reach of any predided level of rocket propulsion.

: . , _ - ; 3

If a race were far enough advanced to make really efficlent uass
of nuclear energy, then a large part of the masa of the nuclear ma-

terial might be. converted into jet energy. We have no ldea how

to do this, in faot reference 6 indlcates that the materlalsa requlrdd -
to withatand the temperatures, ete., may be fundamentally unattaln-
able. Let us Start from a Jet-propellant-to-gross-welight ratio of
i,75. If the total mmount of expended material (nuclear plus propell-
ent) can ber.85 of thes zross welzht, then the nuclear material expended
pan be 0,10 of the gross, Using an efflelency of 2,5 for converting
nuclear energy to Jet energy and neglecting relativistic mass cor-
rections, then & rocket velocity of half the veloeclty of llzht could

'be attained, This would mean a translt time of 16 years each way from

the -atar Wolf 359, or longer times from other ellzible stars. To try
to go much faster would mean spending much ensrgy on relativiastic ﬂhﬂﬂﬁgs
in mass and therefore operating at lowered efficiency. :

; ) iy i
% Actuslly three stages. On the trip to Barth, the first stage would
be rilled with fuel, the second satage would contain partlal fuel, the
third would be empty. The first stag#f would be thrown away durinf' '
flight. On the trip back to' Mars, the'second and_third itnﬁea Hﬂ% . | Eu _
£111ed with fuel., The gross weight of the initial vehlcle ould be of
the order of magnitude of a two-stage rockets -

— ; }5 o _'uNCthbltj lED '\.1 5'11.?5'3 ,

e ——

? L W



o .uwcmssmrzu 1 .

To sumuizn thia section of tha discussion, it can be said

-,

A . t.hi.t a trip from Mar#-1s a logloal engineering advarc @ over our own
, ... present technical status, but.that a trip from snother star system
" raquirua improvements of propulaion thnt we have not jut nnnraivud

ik ﬂumllning the sfforts of all the uciunﬂ&-fintinn Iritaru, W= i
could conjure up a large number of hypotheticel methods of transpor-
tation 1llke gravity shlelds, space overdrives, telesports, simulators,

v -gnergy beams and 8o on. Conceivably, smong the myriads of stellar
systems 1in the Galaxy, one or more races have discovered methods of
travel that would bs fantastic by our standaprds. Yet the larger the
volume &f spaoce tH%t must be ineluded In order to strengthen _.thias
possibility, the lower will be the change that the race involved
would ever find the earth. The CGalaxy has a diagtieter of roughly :
100,000 1izht yesrs and a totsl meas sbout two hundred billion times .
thnt of the Sun (reference ¢), Other zalaxieas have been photographed
and estimdfsd in numbers of several hundred millien (reference 2,

. Pa.4) at distances up to billions of lizht years (refersnss 7, p. 158),

‘. The number of stars in the known universe ls enormous, yst so are the
: distancss involved. A super-race (unless they occur frequently) would
R - " not be likely to stumble upon Planet I1] of Sol, a ﬂfth-mp;nitﬁdu
- stlr inm thﬁ- rarefisd outskirts of the Gn'hx;r ]

4
' A dunttptinn of the probable ﬂparuting characteristics of space

AR ships must be based on the assumption that they will be rockets,

- since this i3 the only form-ef propulsion that we know will funetlon .
PR, in outer space. Below are listed a few of thn signifiﬂant fnut-nra of F
e 'ruﬁkaﬁ?y in relation to the "flying objecta. g

e (a) Maneuverability. A nplnial-pm!pﬂsu rnulut can be mads as -

: mmaﬁnrnﬁla as we like, with very high accelerations either along
or normal to .the flight path. However, a high-performance space ship
will certainly be large and unwleldy and could harlly be designed to
manauver frivolously arcund 1n the Barth's atmcsphere. The only
uuuunmicnl maneuver would be to come dm and go up more or less, ver=

L - tically. § S | k-

B (B) F’uul'rauarvaa. It '1s hard to ses how & sinile rocket ship

could carry wnough sxtra fusl to make repeated descents Into the

Farth's atmosphera. - Ths large number of flying objects reported In .
quick sueccesslon ecculd only mean a largn number of visiting arnft

ks Two pulaibilitiﬂa thua are presented., First, & number ﬁi apace
: uhipa could have come as a zroup. This would only be done if full-
dress contact were to be established, Second, numerous small craft

. might'descend from a mother shlp which coasts around the Earth Iin
a satellite orbif, - But this could mean thet the amaller craft would
- have to be rockets ef sitéllite performance, and to contain them the ;
mother ship -nulni Have to bs truly enormous. . - - - =)

" e) lppanr-mﬂu. A vertically daa.ntnsling rocket might well
appsar as a luminous disk to a person directly below. Observers at
M“:‘dintnnrﬂ, hﬂiuvus_ wnuidlwuraly identify the rocket for what 1t
really 1s. There would prjobably be more reporta of obliqus views . .
then of end-on views., Of Jcourse, the shape need not be typlecal of P
our, rn*n]uts* Jyt the a:hnuut sh-:::uld be easy.to see. 3
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g - One or two sdditional general remarks may be reslevant to 4p1ﬁ§
d ships a3 "flylng objescts”. The distributlion of flying objeots 1s-"° = -

~~paoulliar, to say the least. As far as this writer knows, all 1inci- '
dents have occcurrad within the United States, wha reas-visiting spsce-
men could be sxpected to scatter thelr vislts more or less uniformly
over the globs. The small arsa covered indicates strongly that the
Tlyinz objsots are of Earthly origin, shether physical or pychologlcal.

The lack of purpose apparent in the various episodes 1s‘alsd - :
.eu:ultug. Only one motlive can be assigned; that the space-men are - Ty
feeling out" our defenses without wanting fo be belligerent. If 3o, :
 they muat have been satisfied long sgo that we can't catch them, . -y i
‘It sesma frultless for them to keep . repeating the same experiment, y :

Gunnluiinnn:

; L
Although vislts from outer space arse nalleved to be posaible,
’ they are belleved to bs very improvable.‘, Incparticuler, the actlons
attributed to the "flying objects” reported during 1847 and 1948
saem inconsistent with the requirements for space travel,

Very truly yours, v

'J. E. Lipp .
‘Mizssiles Division

iEL:HP - o =,
A Referances X - e o
Y. "Barth, Moon and Plsnets®, by F.L.,#Whipple, Harvard Books on.
‘ : .ﬁ.atrﬂndu;r‘ Blskiston, 1941. :
- B Atoms, Stare and Nebulae", by Goldbenr:, Alter; Harvard Books
.on Astronomy, Blaklaton, 1943,
3. "The Story.of Varlable Stars”, by Campbell and Jacchia, Har-
vard Books on Aatruunmrﬁ Blakiston, 1945. : ;
- 4. "The Milky Way", by Bok and Bok, Harvard Books on Astronomy,
Blakiston 1941, e ' Eooey, i
5.- Calculated Properties of Hydrogen Fropellant at High Temper -
. atures, Data provided to .RAND by Dr. Altman, then at JPL. Unpuklished.
. &, "The Use of Atomle Powsr for Rocketa”, by R. Serber, Appendlx
IV Second Quarterly Report, RA-15004, Douglas Alreraft Co., Inc.,Project
Rand.. ' byt : '
7. "Galaxtes", by Shapley, Harlow; Harvard Books on Astronomy,
. Blakiston 1943. : o ' . _
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 SUBJECT, "Flylng Diso®

TOr- Commanding Ganeral
AMr Forces
Hashington 25, D, C.

ATTNs  AC/ps<2 . e _
" Yajor Qamoral Grorge MeDom 14
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T 1., In compliancs mith Gea:ral Yedomaldls telephons conversa e
tion, this dats, to Colonel He ¥, BeCoy, T1-2, Hye A, attachad - _ | e
horewith 1s a copy of 4 drawing eatitled, "Loadding Flying Di sen,
deaimatod LD-2, - Bogayuse of Fatant rights invalvad, {4 4 M ques-
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. ¢ this drawing by i
witnessing mith gnaturea and dates directly o the drawing, ' EE
2e  This dmﬂng L1 LT
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has servod {ts PUrpess 20 that it can ba turned over to ¢
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uesr™ Gasgy e

3s  Page 5, Puragraph L and 6,
be.

.‘\r - 1 X
Page 6, Paragraph 1 and Te

Ce  Page 26, Paragraph 3 and 10,

T

de Page E?,- Parzr:th 12,
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g

Paragraphs 1 thruu;;}ﬂ. e ' ' :
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Le A recent report from the U, 9, M{itary attache. E
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opinion of this Command r-murmng the so-called "Flying Didce®. 'This
opinion 1s based on interrcyati: rerort data farnishsd by AL/AS¢ spd
preliminary studies by pereonnel orf T-E snd Aireraft Llhnm'l.u-;, lnﬂmr-r'
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dependustly of axisting projecis.
h. Dus ccnslderatiom wust I-lf_ .-

(1) The possibility nat w
origin -~ the product of ‘s .
not knowm o ALfiSed o hiw

(2) e laok of physleal evidened KR
recoverad axhiblits wnioh would w
sxistance of these obweia. A

(3) The posaibility that : B
of prepplsion posaibly npclesr, widoh L9 o%
our dowestic knowledge.

%, I%is recomanded what:-

a. limadquarters, Army Alr Forces lmmue & 4 rectdve miw
a priority, securlty ul-.l_liriut.i.nn and Lode Haoe [Oor & detailed & -of
this matter to include the preparation of complete sets of all awailshle
and pertinenl data whigh will then ba smde available
Atomio bmergy Commlsalon, JEDY, the Alr Toroe gelentific Mdviscr
MACA, and the RAKU and for comsenis and recommandations,

~with s preliminary repors

tha data and & dlt.lil.lld raport
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24NOV1947 -

Chief of Seaff
United Bdates Alr Foroe

“- n. c.
: m Offiee, Director, of Intelligemes
: Lt Colonel George GCarrett, Jr,

Referenss letter, subject as above, dated 13 Novewber L1M7, it is
requasted that immediate action be taken to appropriately mark or stemp

his sorrespondemes with the class!flontion "seerst®, This slapiifica~
oo number ia sa follews: U-43083

FOR THE COMMANDING GEWERAL:

CHa M, MeCOY i
Colamnl, UBAF .
Chisf of Intalligense




dpaia evidently

the coumtry,

taln essential clements for such alleged impertant

funds, materials, experimental teating faoilities, : :

" know-how" , uprosed to be wupplied by Germen sefenti-ts.
8 Fq indioate that no importent sedemtista
Spals, and those mentlomsd im Whis artiele

3, It posaible, therefore, am effert should be made %o m“..
qualifications, or amy information that might help to LdenSify 4he elloged
Germam soclentista working in Spain. _ - . :

i oM
4s A brier rh'h-_ni Was mde In & regent intelld P
2, UBA?, AC/AS-3, regerdleg s flying Uley tmeident ia LLneh
The olese remge sighting reparted abould render o more vl
then what was reperted, whioh also RigEests o follereup,

Ba It im further requesved Hat $hia offies be adeiid aa to
being mads om the plevhing of all flyimg dise insldents to dave, P
larly im Forsh America, 1t was unders¥sod. what Dr, Carvell was gol
Pled these incidemts, but B0 further werd was received regarding

YHE COMMANDING TRNELs
7 B B T
“yt g I. £ -
' He Ms MoCOY
Colenel, Alr Corps
2 ) Intelligmmen
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BEADGUARTETS
ATR MATERIEL COMAND .

Wright-Fatterson Alr Foros_Buss
) IIJ"\_'H', Ohis

T .

SUBJEGT: Projeot "IIGE" .

.00 ‘ ghisf, Alr Weathar Sarvice,.
Andrews Lir Foraos Bass,
Washingtom 25, D. G
ATTH: D53

1, Preject "SICE" is responsible for the colleotion, investi=
pation and ipterpratation of dats relative to sighting of unideontified
flyirg objeote. Attaghed Inoldent Susmariss 1 thru 172 from the flles
of Projest “SIGH" are
whichs of the inoidents

ascents by the Alr Te
gervise or the United States Weather Bursmil.
say-be retxined in your headquartors for working and refarence purposss. s '

the orly apsnoy of its type that

1yshment of Projeet “SIEEY except

su hes provided information on ball

oh balloons are ussd asd which are
Favy or United States Alr Foros are

Ooomand, These shesks
MO TAKO=3+ Thass

1 unde by

3ir Foros, the Favy asd te Dapartaent

of -ConmeTon - an) requasted of “Air Heather Servios.
3. It 1a the opinion of this offics.that the below listed inol="
dets aré thoss~having the greatest pousibflity of being ballooma. This!

+ ‘1int does oS slimimate the plltﬂllqr-tl'gl‘h mary of the remalning

{noidects are 'hl_ll:l.wnh
L ny 15

15 156
125 i%
167
169

1
%




s - 8 T

Bq AN, Chisf, Alr Wemther Servioce, Mashington 25, D. C.

Subjy Project "SI0 f

.~ bLe The form used in interrogating witmesses to sightings is
: losed as & matter of intsrest. Comment as to possible improvoment -

of the "Essertisl Elemonts of Informtion® in regard to routine °

synoptie balloon flighte is inviteds

5. It 13 requested that correspondence be forwarded to the’
Conmanding-General, Headquayters, Air Naterisl Cornmand, attantion
MO IAXO=3. - : ; '

FOR THE COMMANDING CERERAL:

I

| . /s/ W. B. Clingeruan, Cols USAF
2 Inols ' , . ' for . K. BoCOY ;
Summariss 1-172 ingl Colonel, TSAF
o _ - Clilef, Intelligence Dopt
' Coples furnished - : | - -
AFOIR, Hq. UBAF : , . |
_Gapt Trakowski, Geophysics Lab | . L,
Major Kodls, UCEEER: : o o
Oolome Veal; MCLAWS L
, n :
- .
- p-elis1-A

&
[ P T T it il e
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nr.]m'_s_,qmﬁms EXTRACTED FRON PROJECT GRUDGE REPORT.
| INCILENT ‘TNDEX

-

1. Astrononiosl .

& Elgh prebability: '
¥26, 27, 30, 51, 32, 33, 34, 48, 49, 59, 60, 66, 69, T0, 94,
95, 96, 97, 98, 101; vz, 103, 104, 115, 11J, 132, 136, 140,
147, 148, 158, 174, 184, 18s, 187, 197, 203, 204, 208, 216,

212, 238. )

b Fair or low probability:
#1%, 20, 235, 24, 28, 3», 35, 46, EO, €3, 67, B0, B2, 93, 1CO,
112, 120, 121, 129, 130, 144, 153, 185, 163, 167, 17h, 192,

199, 202, 205, 220, 230, 240.

2. bNon-sstronopioal tut supcestive of other explapations

&« Balloons or ordicary airoraft: -
' 45, 11, 22, 41, 42, B3, 54, 73, 81, 83, 91, 92, 113, 114, 114,
126,.131, 138, 141, 145, 155, 156, 157, 158, 160, 161, 163,
" 189, 171, 173, 178, 180, 182, 188, 150, 194, 195, 196, 193,
200, 201, 209, 21u, 217, 222, 235, 237, 239.

b, Eockets, flares or falling bodies: _
#4, 6, 6, 7, 8, 9, 12, 13, 14, 15, 16, 25, 56, 65, 78, 106G, 107,
o m. l“,- m,- IW-. 211- 21“‘. ! ~

-1 Hlnliﬂnu: lr-ﬂutlm,- auroral ctreamers, birds, oto.)s
: #39, 89, 123, 124, 128, 146, 164, 181, 189, 214, 22z, 231, 234,

¥ -

3, lun-ut.rnnnn.lﬁ‘l. :rltl'; no explanation evidont

&, Laok ér evidenoe preoludes explanation:
§38, 44, 45, 47, b6, 57, 72, 86, &7, 88, 90, 99, 110, 117, 118,
“5. m' “1.' 1“. 1"'9'. 1“..- 111. 119- 191. !m- !1:. 2“,
tﬂ. !H‘ HH- X

b, Bvidence offered suggests po explanation: .
#, 2, 10, 17, 21, 2¢, 37, 40, 51, 62, 68, 61, 62, €4, 68, T1,
" 76, 76, 77, 79, B4, 105, 11}, 122, 135, 151, 152, 154, 162,
168, 172, 176, 183, 186, 193, 207, 215, 223, 224, 225, 226,
227, 236, 241, 242, 243, 244, 134.
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