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The rasults of the study reviewed In thia repart are based
ori data dar'ved fro= reports o 243 domestic and thirty (30) forelgs
inzldents. Data from thess Innidants t{s belng sudmarized, reapro-
dused and distributed to arencles snd indivliuals cooperating in
ttr= analyals and ~valuation. Didtribution has sn far besn sdcom=
plish=d nn the sumsaries of 8 inceidents and mora ars in prooesas
of reprodustion at thls time.!?%

A ahmek 1lat of {tams to Bba neted In reporting Insi1dents has
baan preparsd and distributed to govarnnant investipative acencies,
The data obtalned in reports recelved are studled Iin ralation teo
=8~y faators aunh as Julled misslla researoh mativ!ty, wasthar and
sthe= atmosphariec sound!ng Salleon lsunchings., commardial and mili-
tary alperaft Flichta, Flights of alzratory birds, and othsr aon-
aiderations, to dstarzine poseibla sxplenations for sightinge.

Baaasd on the possibility that th= cbjsats are raally uniden-
Lifiad and unzonvantioral typess of airoraft a tachni aal asnalysis
ia mada of so=a of tha raports to detareines tha ssrcdymaxis, pre-
pulalon, an! cobtrol featuras that would ba regul rad for ths ob)lesshd
te parfore as desaribed Iin the raports. The objects aightad have
ba=apn grouned ints Tour alésslifiantions sesording to cocfiguratiom:

1. Plying diskse, !.», , wvary low aspast ratio aireraft.

2. Torpsdo or clgar shaped bodies with no wings or
Fira wiaihls Iin *1light.

3. Sphsrircal or balloon-ahaped ob j=cte.

4. Balle of 117kt

The firat thrds groups are capable of Flisht 5y acrrodymanmia
or a=raosatatis meaans and -an 5= propellai and sontrolled by mwthods
knnwn to asronsutical Aeslen~ra, The “ocurth sppssrs to have Ao
physizal form attachad, but tke msans of support may not havs
Faan g4an by the obasrver,

Approximately %am p=rzent of the Ifncidants have bHasn identi-
1{ad ap conv-nticonal a=rial objsoets to thk=s satisfa=tion of person-
nel asslaned to Froject "3ien” in this Commard. It 's sxpacted
thnt a study o the Incldants in relatlon to waather ard othar at-
mospherie sounding balloons #1ll provide sclutions for an squiva-
l=nt purbar, ¥Yarbasl stateamsnts by an astro-physiclast at Ohie
Stats Univarsity and by payvchologiats of the Asro-Nedlaal Laborater)
of this Command, indlcate the poasibility of solving an appreciable
numbar of thes sishtines as & result of their investigaticne. Elim-
fnatiin of Inc'dants with ressonably satisfectory e~zplanations will
Anrify the probl+m pressmtsd by a projsgt of this nature,
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The posalbllliey that sop= of ths lncldants =ay r=pras=nt
technical devalopments Tar 1in advarcs of knowlsdrs avallabls teo
=nFinears and s2l=ntlets of this country has besn ~onsldepsd,

No Cacts mre avelleble to perscnr.al at this Commard thot «111
permit an obj=otlva assessrart of tihhis possalblllicy. All infop-
mation so Far prasantad nn the* possisls axiat=;<~ of spazes ships
from another planst or of alrzraft propelled by an sivanosd type
of atorle mowar plant have been largely confsatur=s, Basad on
exprrisnce wlth nool#~ar powar plent regaarch 17 thls country, the
2xfatence on Sarth cf suck enslnss of amall enouch size and walght
tr have powered th= objects laacri®ed 18 hiFhly lmpe bable.

Repn=ts oF unldentifi+sd flylns obj=cts ar= not pecullar to
the presant timr=. In, "The Books of Tharl=s ®nrt" by Tiffeny Tay-
lor, publishad {n 1841 by Henry Holta & Jo., Waw York, slrmllar
phanor=na ar= descri®»d as Favine Yaen asfirkted durlne past can-
turies., In tha last war, nur=srous alehtinze of "halls of ip="
in th* alr wers paportsd By bomber crewa,



means of producing 1ift for such a body, other than by aerocstatloc
(simple buoyancy) means, would be by rotation of the sphere with
translational motion relative to the alr; or by discharging a
stresm of alr vertically downward. Aerodynamic flight could be
accomplished with a rotating sphere, provided the detailed deslgn
problems, including stability snd control were worked out. The
methods, using a blower system or Jets, would require relatively
greater amounts of energy and while they could be used for flights
of wvery short range and duration, would not ordinarily be con-
gldered as practical by aeronautical designers.

The obvious explanation for most of the spherical ed
objects is that they are meteorological or similar type balloons.
This, however, does not explain reports that they travel at high
speed or maneuver rapXly. It is possible that the movement of
the objecte was some kind of an optical 1llusion, or that movement
for a brief period due to m gas leak in the balloon was exaggerated

by observers.
Balls of Light

No reasonable hypothesis of the true nature of balls of light,
such as that reported by Lt. Gorman at Fargo, N. Dakota, has been
developed that explains the behavior reported. The most reason-
able explanation is that the lights were suspended from balloons,
or other means of support, not visible at night, and the vioclent
maneuvers reported are due to 1illusion.

PcaaihllitE of Scientific Developments in Advance of Knowledge

n B GOUunLry.

Conslideration has been glven to the possibllity that these
unidentified aircraft represent sclentiflc developments beyond
the level of knowledge attained in this country. Since this ls
probably the most advanced of the industrial nations on the enrth,
and our interest in scientific developments throughout the world
is very active, 1t would be necessary for any other country to
conduct research and development work in extreme secrecy for any
such proj)ect to have reached such an advanced state of development
without a hint of its exiotence becoming known here. The only
nation on earth with extensive teachnical resources which has such
rigid securlty, 1s the U.5.8.R An objective evaluation of the
sbllity of the Soviets to produce technical developments so far
in advance of the rest of the world results in the conolusion
that the possibllity 1s extremely remote. Most of the successful
Zoviet aeronautical developments have been produced by utilizing
experience of other nations, some of them belng very close coples,
g0 1t 1g very unlikely that they have developed the propulsion and
controldevioes necessary to make these objects perform as described.

Another possibility is that these aerial objects are visitors
from another planet. Little is known of the probabilities of life
on other planets, so there is no basis on which to judge the possi-
bility that civilizations far in advance of ours exist cutside the
earth. The commentary on this possibility by Dr. James Lipp of
the Rand Froject in Appendix D , indicates that this solution of
the mystery connected with the sighting of unidentified flying
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in nelther case has 1t been used as a primary lift-produclig sur-
face. However, an extension of the Prandtl theory of 1ift indi-
cates That a fuselage of the dimenslons reported by the Eastern
Alrlines pilots Whited and Chiles in the Montgomery, Alabama, in-
cldent could support a load comparable to the weilght of an alreraft
of this slze at flying speeds in the subsonic range. The Prandtl
theory probably gives very conservative values of maximum 11ft

for bodies of thls shape. German experlence indicates that the
maximum 11ft may be twice as hlgh as that glven by the theory.

Although the craft sighted by Whited and Chiles was reported
toc be without wings and fins, 1t is possible that 1t could have
been equipped with extenslble winge for tnke-off and landlng,
contalned within the fuselage in crulsing flight.

This type of aircraft could also be partially supported in
the take-off and landing condition by the vertical component of
the Jet thrust, if the landing and take-off took place with the
fuselage axls, or the Jet stream direction in a vertical or nearly
vertical amltitude. The further possibility that an extensible
rotor, concealed within the fuselage, could have been used, would
provide another method for landing and take-off that would allow
wingless flight at very high speed. Such a design could result
in a relatively large durntion of flight and corresponding range.

Whnile neo stmbilizing fins were apparent on the "flying fuse-
lage" reported by Whited and Chiles, 1t is possible that vanes
within the Jet, operated by a gyro-servo system could have pro-
vided statlc stabllity, longitudinally, directionally and laterally.
The srme vanea could also have been used for accomplishing static
balance or trim, as well as control for maneuvering.

The above discusslion regarding weight, controllability, sto-
bility, etec. 1s not intended to represent deductions regarding the
exact nature of the torpedo or clgar-shaped alrcraft which were
slghted by the airline pilota, Whited and Chilesa, and others. They
are merely statements of possibllities, which are intended to show
that such an alrcraft could support and control 1tself by aercdynamio
meang.

The propulsive system of this type of vehlecle would anpear to
be a Jet or rocket engine. The speolfic fuel consumption of englnes
to this type would be rather high. This, coupled with the fact
that aerodynamlc 1ift on such a body would be accompanied by
nigh drag, places a serlous limltatlon on the range of this ailr-
craft for any particular gross weilght. If thils type of unidenti-
fied merial object has extremely long range, 1t 1s probable that
the method of propulsion 1s one which 1s far in advance of presently
Known enginea.

Round Objects (Spherical-and Balloon-Shaped Objects)

Spherlical-or balloon=ghaped objects, are not usually considered
as efficlent alrcraft. Not only would the drag of such bodles be
hlgh, but the energy expenditure that would be required to develop
11ft by aerodynamlc means would be exceassive. The only concelvable
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oblects 18 extremely improbable. FPending elimination of all
other solutions or definite proof of the nature of these objects,
thles possibility will not be further explored.



A large-scale experiment was made at the time of
Orson Welles' "Martian" broadcast. Some recorde of this must
perslst in newspaper fileas.

Classification II -- Man-made terrestrial phenomena

l. The objects may be Russian Alreraft. If this were
80, then the considerations of Sections A and B indicate that
we would have plenty te worry about. It 1@ the auther's opin-
ion that only an accidental discovery of a degree of novelty
never before achieved could suffice to explain such devices.
1t 1s doubtful whether a potential enemy would arcuse our
curlosity in so idle a fashion.

Classification III -- Extra terrestrial objects

1. Meteors: It is noteworthy that the British physlcist
Lovell writIng In "Physics Today" mentions the radar dlescovery
of a new daytime meteorite stream which reached its maximum
durlng June 1847. The reported oblects lose 1little of their
intereat, however, if they are of meteoritic origin.

2. E‘L_illll‘. Although the objects as described act more
like animals anything else,there are few reliable reports
on extra-terrestrial animals.

3. S8pace Ships: The following considerations pertain:

A, If there ip an extra terrestrial clvilization
which cnn make such objects as are reported then it is most
probable that 1ts deve ent is far in advance of ourse. This
argument can be supported on probability arguments alone without
recourse to astronomical hypotheses.

r "J

b. 8 =] SArTY ip T L E L

ve _ntomic bombag and are fast developlng rockets. |
riew ol the past higtory of mankind, they ghould be alarmecd
fle_gbould, therefore, sxpect at this time above all to behold
such visltatione

Slnce the acts of mankind most easily observed from a

distance are A-homb u-,gluunn- we should expect some relation
:E_t glblt:i: between the time of .i-zzh .h.-:pln ons, the time at

space ghips are seen the time required such
ships to arrive from and return to home-base. ——

PART II1 -~ RECOMMENDATIONS

1. The file should be continued.
2+ A metecrologist should compute the approximate energy

| L]
T
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APFENDIX "D"

13 December 1948 AI=-1009

Brigadlier General Putt

United States Air Force

Director of Research and Development
office, Deputy Chief of steff, Materiel
washington 25, D. C.

Dear General Putt:

Please refer to your letter of 18 November 1848 relatlve to the
"flying oblect" problem and to Kr. Collbohm's reply drted 24
Kovember 1948. In parsgraph (b) of the reply, Mr. Collbohm
promised (smong other things) to send a discussion of the
"gpeclal deslgn and performance characterlstica that are belleved
to distingulish space ships.”®

This present letter glves, 1in very general terms, a description
of the llkelihood of a visit from other worlds as an englineering
problem and some points regarding the use of space vehleles as
compared with desgeriptions of the flyilng objects. Mr. Collbohm
willl deliver coples to Colonel KcCoy at Wright-Patterson Alr.

A good beginning 1s to discuss some possible nlaces of orlgln
of vislting space ships. Astronomers are largely 1n agreement
that only one member of the Solsr system (besides Earth) can
support higher forms of 1life. It l1s the planet Mers. Even
Mers appears qulte desolate and ilnhosplitable so that a race
would be more occupled with survival than we are on Earth.
Reference 1 glves adequate descriptlons of condltions on the
various plenets snd satellites. A quotetlion from Ref. 1

(p. 229) can well be included here.

"Whether intelligent beings exlst to sppreclate these
geplendors of the Mertian landscspe ia pure speculetlon.
If we have correctly reconstructed the history of Mars,
there 18 11ttle resson to belleve that the life processes
may not heve [ollowed a course slmilar to terrestrial
evolution. Wlth this assumption, three general possi-
bllitles emerge. Intelligent belnga may have protected
themselves apalnst the excessively slow loss of atmos—
phere, oxygen and water, by constructing homes and
clties* with the physical condltlons sclentifically con-

——

"Not too large or they might be visible. Perhaps underground,
where the atmospherlc pressure would be greater and where the
temperature extremes would be reduced.

8=-11750
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trolled. As a second possibility, evolutlen may have
developed a being who cen withstrnd the rigors of the
Martian climate. ©Or the race may haove perished.

"These possibilities have been suffieclently expanded in

ihe pseudo-scientific literature to meke further smplifi-
cation superfluous. Hovever, there moy exist some interest-
ing restrictions to the anatomy end physiclogy of a Mortian.
Rarity of the atmosphere, for example, mey require a com-—
pletely altered respiratory system for warm-blooded creatures,
1f the atmospheric pressure is much below the vapor bressure
nf water at the body temperature of the individunl, the proccor
of breathing with our type of lungs becomes imnoseible. On
Mars the criticrl pressure for a body tempersture of 08.6F.
oocurs when a column of the atmosphere contains one sixth the
mass of a similar column on the Earth. For a body temperature
of 779F, the critical mass retio 1s reduced to about one
twelfth, and at 60°F. to about one twenty-fourth. These
eriticel velues are of the ssme order as the values estimated
for the Martipn atmesphere. Accordingly the anatomy and phys-—
tology of a Vertian may be radically different from ours = but
this iz all conjecture.

“we do not know the origin of life, even on the Earth. We
are unable to observe any signs of intelllgent 1life on Mars.
The reader may form his own opinion. If he believes that the
11fe force is universsl snd that intelligent belngs may nave

anee develoned on Mars, he has oniy to imagine that they
persisted for countless generstions 1n a rare atmosphere vhieh
1z nerrly devold of oxymen and water, and on a planet where
the nights are much colder than our aretic winters. The ex-
1stonce of intelliment 1ife oh Marg is not immossible but 1% 1¢
completely unproven."

It ia not too unrensoncble to go a step further and consider Venus
as a possible home for intelligent life. The atmosphere, to be sure,
apparently conslste mostly of carbon dloxlde with deep alouds of
formaldehyde droplets, snd there secms to be little or no water.

Yet living organisms might develop in chemicel environments that

are strange to us: the vepetable kingdom, for example, operales

on a fundesmentally different energy cycle from Han. Bodles might

be constructed snd operated with different chemlcals and other
physiceal principles than any of the creatures we know. One thing

18 evident: fishes, insects,snd mammals all manufacture Wthin

their own bodies complex chemical compounds that do not exlst as
minerrls. To this extent, life is self-sufficlent snd might well
adapt 1tself to sny environment within certain 1limits of temperature
(and size of creatures).

Venus has two handicaps relstive to Mars. Her mass, and gravity,
are nenrly =8 large as for the Earth (Mars les gmaller) and her
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cloudy atmosphere would discoursge astronomy, hence space
travel. The remailning Solar planets are such poor prospects
thet they can be ignored.

In the next few parsgraphs, we shall gpeak of Mars. It should
be understood that most of the remarks apply equally well to
Venus,

Varlous people have suggested that sn advanced race may have
been visiting Earth from Mars or Venus at intervals from decades
to eocns. Reports of objects in the sky seem to have been handed
down through the generations. If this were true, a race of such
knovwledge and nower would have esteblisghed some form of dlrect
contect, They could see that Earth's lnhabltants would be help—
less to do interplanetary harm. If afraid of carrying dilseases
home, they would at lesst try to communicate. It 1ls hard to
believe that any technlcslly accomplished race would come here,
flsunt 1ts ability in mysterlous ways and then simply Zo away.
To this writer, long-time prectlice of space travel lmplles
advanced engineering and sclence, weapons and ways of thinking.
It 15 not plausible (as many fiction writers do) to mix space
ships with broadswords. Furthermore, a rrce which had enough
inltlatlve to explore emong the planets would hardly be too
timid to follow through when the Job was accompllshed.

One other hypothe:lis needs to be discussed. It is that the
Martisne have kept a long-term routine watch on Earth and have
been slarmed by the sight of our A-bomb shots as evidence that
we are warlike and on the threshold of space travel. (Venus

15 eliminated here because her cloudy ntmosphere would make
such a survey impractical). The first lying objlects were
sighted in the Spring of 1947, after a total 5 atomic bomb ex-
ploelens, l.e., Alsmogorde, Hiroshima, Nagasakl, Crossroads A
pnd Crossroads B. Of these, the [irst two were ln posltions to
be seen from Mars, the third was very doubtful (at the edge of
Errthn's dlsge in daylipght) and the last two were on the wrong
glde of Earth. It is likely thet Martian astronomers, with
thelr thin atmosphere, could bulld telescopes big enough to see
A=bomb explosions on Earth, even though we were 165 and 153
milllon mlles away, respectively, on the Alsmogordo and Hire-
shima dates. The weskest polnt in the hypethesglis 1s that a
continual, defensive watch of Earth for long periods of time
(perhaps thousande of years) would be dull sport, snd no race
that even remotely regsembled Man would undertake 1t. We
haven't even considered the idean for Venus or Mars, for example.

The sum sand substance of thlis discusaslon 18 that 1f Martlans
are now vislting us without contact, 1t can be assumed that
they have Just recently succeeded in space travel and that
whelr civilization would be practically abreast of ours.
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The chance that Martians, under such widely divergent condl-
tions, would have a civilizetion gembling our own ls ex-—
tremely remote. It is partlcularly unlike that thelr
civilization would be within a half century of our own state
of amdvancement. Yet in the last 50 yeers we have Jjust started
to use aircraft and in the next 50 yerrs we will almost
certalnly start exploring space.

Thus it appesrs that apace travel from another point within
the Solar system 1s possible but very unlikely. Odds are at
lenst a thousand-teo-one agalnst 1t.

This leaves the totality of planets of other atsrs in the
Galnxy as possible sources. - Many modern astronomers belleve
that planets are failrly normal and logieal affmire in the 1life
histery of & star (rather than cataclysmic oddities) so that
many planets can be expected to exlst 1n space.

To narrow the field s 1little, some loose speclficetlons can

be written Tor the star about which the home base planet would
revolve., Let us say that the star should benr a family re-
semblance to the Sun, which 1s a member of the so-called "main-
sequence® of stars, l.e., we eliminate white dwarfs, red glants
and supergiants. For a description of these types, see refer-
ence 2, chapter 5, There is no specific renson for making thils
assumptlion except to simnlify discussion: we are stilll consider-
ing the majority of stare.

Next, true varlable stars can be eliminated, since conditions on
a planet attached to a variable star would fluctuate too wildly
to permit life. The number of strrs deleted here l1s negligibly
emall. Reference 3, pages 76 and B5 indicate that the most
common types are too bright to be in nearby space unnotlced.
Lastly, we shall omit binary or multiple stars, since the condi-
tiona for stable planet orblits are obscure in such cases. About
a third of the atars are elimlnated by this restrictlon.

As our best knowvn sample of space we can teke a volume with the
Sun at the center and a radius of 16 llght yenrs. A compllation
of the 47 known stars, including the Sun, within this volume la
given in reference 4, peges 52 to 57. Eliminating according to
the above discussion: Three are white dwnarfs, eight binaries
account for 18 stara and two trineries ascoount for 6 more. The
remoinder, 22 stars, enn be considered ss eligible for habitable
rlaneta.



