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SOME CONSIDSRATIONS AFFECTING TEE INTERPRETATION OF REPORTS QEL?E}P&?TIFIED

FLYING OBJECTS.

o

Ge Oe Vallaey, idember Scientif'ic sdvisory Roard,
Office of the Chief of Staff, United States nlr Force,

The writer has stuaied swmmary abstracts and couments pertaining to

‘,

3ﬁnidehtifiéd flying objects, which were forwarded byiAir torce Intelligence,
.These remurks ars divided into three main parts: The first part is a‘

short summary of the reports; the second part con3ists of u reneral survey

of various possibilities of accounting for the reports; the third part

ocontains certuin rccommendutions for future action,

PART 1 noar SLI LARY UF OBSERV ATIONS,

Tha rejorts can be grouped as follows;

Group 1. The mosh mmerous reports indicate +ths daytime ohssrvation of
—

‘metallic dlS&-ll&ﬂ obgect roughly in diameter ten times their tb¢czness.

There is sgno suggestlon that the cross gsection is a3symetirical and rather
like g turtle shell. Roports arree that those objocts are capable of high

acceleration and volocity; they often are sightied in groups, somstimss in

formation. Sometimes thoy flutter.

Group 2. The 52001 srovp consists o revorts ol lizhts observed at night,

These are also capable of high speod and accelaration. They are less com-
monly szen in sroups. Trey usnally apvear %o be charply defined luminous
objects,

Group 3. The third group oonsists of reperts of wvarious kinds of rockets,

in genaral apnearir- somewhat like V-2 rockots.

Groun L, The fourt) STOUD contains reports of various devices which, in

the writer's opinior, are sounding balloons of unusual shape such as are

made by the General !ills Company to Navy Contract.,

%
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Group 5. The fifth group includes reports of objarts ir which little

oredence can be placed.

General Remarics.

- In general it ie noted that few if ary revorts indicate Lhat the ob=~

- indicutions or amy material affects or physical damape attributubls o

the observed objects.

. SUMMARY, PaRl 1.

-t - served objects mako any noise or radio interference. llor are thoro nany

This report will consider muinly the rovorts ot Groups 1 and 2.
K - v ( I3

PART 2. ON POSSIBLE BXPLANATICHS OF TIE RIPORTS,

e ey Pt e —

Secbtion 4. That oun he dedurod conceorning tho natury of wur unknown aerial

object from a single sighting.

fere thure are two problems: firs:, how wuch cw be deduced concern=~

ing the nature of the objects from goometrical culculaticns alone; secoxnd,

- - how much more cun be deducod if, in addition, it is assumed thad

Jacts obey the laws of nature as we knowv thon.

lengths, and rates of change of such ratics cun be accurately determined.

. 3 . . h 3 2 K]
Thus tho range and size of such objects curnot be detormined; ard it is

iz

[&]
o

noticeable that regerts of

the ob-

Concerning the first problem it can bo stubtoc that ocly rutios of

of the observed objects urs widely at

~

variance. Lowever, angles, such as the angle subtorndoed by the object, can

be observed. Likewise there is fair agrzemernt anong seversl observers that

fhe diameter of the objects of Grour 1 is about ter times their thickness.

- Altlough vslccity carnnot be detirmined, an-ular velocity can be, and in

|

particular the {lutter froquency could, in prirciple, Lo detarai

411 that can be concluded about the range and size of the objects, from

geometrical considarsticns alone, is: 1) from the fact that estimated
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sizes vary so widely, the objocts were actually either of 4ifforent sizes,

or more likely, that they were far onough from the observers so that bin-
oculur'vision produced no stereoscopic effect; +this orly means that they
were further off than about thirty feet; 2) since objzcts wore seen to

disappear behind trees, buildings, clouds etc, thsy are lurne enourh to

be visible at the ranses. of thoso r;cognizubla ob jecte.

ﬁdw‘it is obviously of prime impo rtarce %o estinaty the size and mass
of the obsorved objects. This nmay bo possible to some sxtons il it is
pefmiasahle to nssunc that they obey the laws or phycics. Since the obe
Jocts have not been observed to produce .an phirsical effects, other than
the one case in which a cloud was evanorated alons the trejectory, it is
not certeain that tho lews of mechanios, ror instunce, would be sufficiert,

But supvose that mechanical l;ws alone are sufficient. Then the
following example is sufficioent procf that at least a loncth could, in
principle, be determined: suppose a simple penaulun wore observod suse- -
pended in the siy; theﬁ after observing its freyuency of oscillation, we
could deduce from the laws of mechanies its precize langth,

This su&rests that something could Be deduced from the observed fluttor-
ing motion of ‘soms of the objects of Group 1. Assums that we know éhe aﬁg-
ular frequency and angular amplitude of this fluttering motion (they can be

measured ir principle from a motion picture). Then vor purposes of calculation

‘assume the object to be thirty feet in‘diameter, to be as rigid as a normal
sircraft wing of 30 foot span, to be constructed of muteriul of the optimun

wolght-strength ratio and to be a structure of most el’icient design. It

is now possible to calculate how heavy the object must be merely to remain
rigid under the observed ansular motion. Let the culuclation be made

for a plurality of assumed sizes 1, 2, L, 5, 16, %2, B wmem= up to say
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200 feet, and let calculated mass bo plotted vorsus assured size. The non-
lineer character of the curve should indicate an approximate upper limit to
the size of the object. )

If in additior, it is assumec that the flutter is due to asrodynamic

forces, it 1s possitlec that more precise informstion could be obtained.

The required angulsr data can probably be extracted from witnesses 4
most reliatly by the use of a demorstrution model whiclh cun be made to
~oscillate or flutter in a krown way.

SUIMATY, PARD 2, ul"CT.[O A.

Geometrical calculntions alone curmot vield the size of objects ob=-

served from a single station; such obgservation, together with the as-

sumption thut the objects ars essentially aircceaft, can be used to set

reasorable limits of size.

" PART II, SECTION B, THE POSSIBILITY OF SUPPORTING AND PROPELLING A SOLID

OBJRCT SY UNUSUAL VEANS.

Since some ohsorvers have obviously colored their reports with talk

\)
of rays, Jets, beuws, space-ships, und the like, it is well to examine

w
.

Mhet vossibilities exist aleny thuse lines, Thi s alsc important in

o

view of th~ corclusions of Part IT, $nction 4. of this rcport.

METICD I, {ropulsicn and support by means of ™rays"™ or "beams",

Sy "rays" or "eams™ are weart cither surely electrominetic radiation

or slse radiation which is larsely corpuscular like cuthode-raye or cosmic-

rays or cyclotron-beans.

Kow it is obvious that amr doviee propeiled or supported by such means

is \vdqsﬂn,ally s reaction device., It is furdamental ip the traory of suoch

Guvices Liut a given emount of enerpy is most efficiently spent if the momen-

tum thrown baclk or dowr is large. This means thrat & large nass should

’]70
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be given a gmall acceleration - a theorem well understood by helicopter
.designers.
The beamé or rays mentioned do the contrary - a small mass is given
a very high velocity - consequently enormous powers - greater than the total
-~ o ‘world's power capacity -~ would be needed to support even the smallest object

-by such means. Wt

ey

" METHOD II. Direct use of Harth's lagnetia Field.

One observer (inoident 68) noticed a violent motion of a hand-held
P

compass., If we assume from this that the objects produced a magnetic
.i"* - fieid, comparable with the Earth's field, namely 0.1 gauss, and that the
observer found that the object subtended an angle © at his position, then
the ampereturns of the required electromagnet is ziven by
ni = gg_E where R is the range of the ob ject.,
For instance, if R is one kilometer and the object is MO meters in diameter,
— ,. - then niig 1 billion ampere~turns.
Now if the object ﬁere actually only 10 meters awey and were correspond-

ingly smaller, mamely 10 cm in diameter, it would still require 10 million

ampere~turns.

These figures are a liﬁtle in excess of what can be conveniently done
. on the ground. They make it seem unlikely that the effect was sctually
observad.
Now the Earth's magnetioc ficld would reuct on such a masnet to produce

only a torgue but also a force., This force depends not directly on

_1uarth's fieid lntansi‘"'bnt"n its irregularity or gradient. This

";,force 1s obviously minute since thehchanre'in fiold over & distance of
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Thus even if the effect were lurge enoush o use it would still be wne-

‘feliable and unpredictable,

 METHOD III. Support of an Electrically Charped Object by Causing It to

Move Transverse to the Earth's Magretic Field.

A positively charged body moving from West to Bast, cr a negatiwely

LN
T

charged body moving from East to West will experience an upward force due

- to the Larth's magnetic fiold.

A sphere 10 meters diameter moving at a spsed of ore kilometer/second
would experience an upward force of one pournd &t the eguator if charged to

a potentiel of 5 x 1012 ¢olts, This is obviously ridiculous.

SECTION D, TIE ANTI GRAVITY SHIZLD.

it has been proposed, by various wrivers, perhaps first by H., G, Wolls,

that it might be possible to construct a means of shielding a massive body

from the influence of gravity. Such an object would then float, Recently

there appsared in the press a notice that a prominert economist has
offered to support research on such an entorurise,
Obviously, conservation of energy demands that considerablc energy

be given the supported object in ordesr %o place it on the shield. However

this amoun% of erergy is in no way prohibitive, and furthernore it can bhe

 gotten back whén the object lands.

Agide from the fact that we have no suggestions as to how such a de-
vice is to bo made, the various theories of general relativity all agroe
in assuming that sravitatioral force and force dve to acceleration are in

-distinguishable, and from this agsumption the tiheories pradict certain

. 0ffects which are in fact obaserved. Tho assumption therefore is protably
“correct, and a corollary of it is essentially that only by meuns of an

acceleration can gravity be counteracted. This we can gsuocassfully do

A
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‘to play around in so idle & manner as described by the pilot.

for instance by making an artificial satelite - but this presumably is not

»what has besen observed.

‘

'SUMMARY, PART II, SECTION B.

Several unorthodox means of supportine or propelling a solid object

“have been considerod - all are impracticable. This finding lends oredence
fto the tentative proposed assumption of Part II, that the objects sare
_supported and propelled by. scme normal means, or else that they are not

solids., ©No discussion of the type of Part II, Section i cun, in principle,

of course, be conplete.

PART II, SECTION C, POBSI3LE CnUSES FOR THE RuPORTS.

CLASSIFICAT [ON I. NATURAL THRRESTRIAL PHENOMNA,

1) The observations may be dus to some effect such as ball lightning.
The writer has no suggestions on this essenticlly netcorolosical subject.
2) The ohjscts may be soms kind of animl.

Even in fhe colebrated case of incidsnt 172 where,thellight was

ohased by a PSl for half ar hour and which was reported by the pilot to

be intellirently directsd, we can make this remark. ror corsider that an

-

intelligeonce capable of making so remarkable device would not be likely

In this comection it would be well to examine if gome of +he lights
obgerved at night were not fire-flies.
3) The observed objechs may be hallucinatory or psychological in origin,
7t is of prime importence to study this possibility becnuse we can
learn from it something of the character of the population, its response
under attack; and also something about the reliability of visual obser=-

wtion.

One would like to mssume thut the positions held by mary of the re-

i
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pbrted observers suarantee their observations. Unforturatsly there were
 7@any reports of curilous phenomena by pilote durirs the war - the incident
;';bf the fire~ball fighters comes to mind. Further, ma}iners have been re-
- Tt”;bdrting sea-serpsnts for'hundreds of years yet no ore hes yet produced a
o '”1:photograph.
> 1t wovld bs irterssting to tabulste the resporses to see how roliable
.were the reports on the Japanese balloons during the war, There we had a
';f/ phanomenon proven to be real,
Iﬁ is iéterosting that the reports swiftly resch a maximum froguency
during the epd of June 1947 and then slowly fapor off. We can aésume that
. this is actually an Indicstion of how mum obiects were actually about, or,
'quite differently, we can tauke this frequency curve asg irdicating something
“about mass psycholczy.
This point can be tested. Suppose the vopulaution is momentarily ex-
— cited; how goas thevfrequency of reports very vitth tine? A study cof
orank lethers received after tho recert publicity ~iven to the satelite
progrem should give the required frequency distribution.
It is probably neccgsary but caétainly not sufficient that the un-
identified object curve and the crank-letber curve should bes similar in

order for the flying disks to be classed as hallucinations.

A large scale experiment was made ut the time of Orson Welles's

’ "Wertian" broadcast. Some records of this nust persist in newspper
"files.
v CLASSIFICATION IT. MAN=-MADE TERRESTRIAL PHENOMENA,

1) The cbjechts may be Russian airorsft, If this were so, then the cor-
- ' eiderﬁtions of Sections ., and B indicate that we would have plenty to

worry about. It is the auther's opinion thut only an accidental discovery

7
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of o degroc of novelty rever hefore achleved could sulfice Lo explain

such deviczs. It is doubtful whether a potentiul enemy would arouss our

L

curio ty in so idle a facghion. i

'

.ﬁCLAh°rV'“ATIOﬁ I1Il. EXTX ?ERRJQTQEAL ODJECTS,

1) Heteors: It is noteworthy that the British physicist Lovell writing
B "‘) . . . ) LS .
;lr hysics Touay mentions the radar discovery of a new doybtime metecrite

stream which reuched its maximum during Jure 19L7. The renorted objects

lose 1li ufls of their interest however il they ure of meteoritic origin,

.

.1s than

2). Animdls. althourn the objects us describad ant mo;u like ani
nnyﬁhing olso, thore ars fow réliable reports on extru-terrestrial animals
%) Space Ships. Thelfollowirg COnS lcoraklons certaing

a) If thicre is an extra terrsutrial civilization which eizn mals such ob~
Jects as are reportod tler it is most probabls that ite development is far

in advarce of ours. This aryument can be sunrorted on probability arqunents

slone without recourse to 4stroromicasl hypotheses.

"b) Such a sivilization might observe %iu% on Zurth we nov have atemic

bombs an® ara fast developing rockets. In view of the past history of

sankind thj should be alarmed. e should thorefore expcct st this tim
above all to behcld guch visitations.

Since the acts of manlind most eusily observed from e distance arc
A=bonb explosions we should expsct. some relation to ¢bituin betwesr the
$ime 6? A-bomb axplosions, the time at which the swnacoe shivs are seern,

. ' n

and the time required for such ships to arrive freom and raturn to homo-

PART I1I. WRECCTVIATIONS,

1) The file should be continued.

2) &4 wmeteorologist should compute the approximete enerqy required %o
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évﬁporata as much cloud as shown in the inoident 26 photographs. Together
- f?ith an aérodynam;oist he should examine whether a meteorite of wnusual
v bighape could move as observed.
o~ v;) ’The oaloulationalsuggeeted in Part II, Section A, should be estimated
*be an aerodynamicist with such changes as his more detailed knowledge

may suggest. i _ Co-

Lt
Ve

‘L) The mass-psyohology studies outlined in Part II, Section C, Cla;sin
fiocation I 3 ghould be carried out by a competent staff of statisticians
and mass-psycholégista.

'5)1 Interviewing agents should carry objeots or moving piotures for compar-
ison with reporter's memories. These devices should be properly designed
by a psychologist equfienned in problems pertaining to airoraft and de-
sign of aireraft control equipment so that he shall have some grasp of

what it is that is to be found out. If the Air Force has reason to be

FAEEN

" seriously interested in these reports it should teke immediate steps to
interrogate the reporters more precisely.
6) A personrskilled in the optics of the eye and of the atmosphere should
investigatd the partioular.point that several reports agree in describing
the objects as being about ten times as wide as they ares thick; the

‘point being to see if there is a plurality of actual shapes which appear

. 80 under conditions approaching limiting resolution or detectable con-

. trast.
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APPINDIX Do
Rand Corporatinn
Letter, dated 29 ¥arch 1947

fL,\Ka
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‘consistencies or other indirect bits of evidence.

The RAND Corpcration
. 1500 Fourth 8% - Santa Moniocn - Californis

29 UYarch 1949

V Lieutenant Colonsl A, J. Hemstreot

Teohnical Intelligence Division

Adr ¥aterial Command
“ Wright-Patterson Freld
*-.Dayton, '

Ohio
Deér Colornel Hemstreet,

In reply to yeur irguiry of YNarch Ehth, we had not planned %o
issue a formal report on 2roject Grudge until or wnless our
study leads to some unusual or unexpected findirnr which would
throw new light on Grudge.

We are now worlking through the duta in search of significunt
It is

expocted trat we shall have oxplored all our various aveinuss
of attack in about two months. To date we have found nothing
which would soriocusly controvert siuple rationasl explunations
of the various phenomena in terms of balloons, conventional
aireraft, planets, uetoors, bits of payer, optvicul illusions,
practical jokers, psychopatholorical reporturs, and the 1like.

We should like to take this onportunity to reise a few questi
(li Tha Tile on ineident 50 coniaing o photograph wiich wppa
belonzs with incident LO. 1Is this surnise corroct? (2) The
on incident 1642 was omitted from the duta. any? o (3
heard from a reliable source of an incident in which fisherms

e e e e e e |

L-2563

ons s
rently
file

e hmvo

n

obgerved {lying objects which dropped Lot nateriel whici, they

collectad and subsequertly gave to official investirators,
investigators' planc crasned but thore wus a swrvivor. s do
seem to have a file on this incident - oertainly not a comple

file. ilay wo have ona?
Sincerely yours,
/S/' ae Jde llood
A . .‘/? . }JOO d
AllMrb

Tha

not
te

4&\
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13 Decembar 1948 AI-1009

Srigadier General Putt

United States Alr Force

Director of Research and Development
Office, Deputy Chief of Staff, Materiel
Washington 25, D, ¢.

Dear General Putt:

Please ref»pr to your letter of 18 November 1948 relative to the
"flying object" preblem and to Mr, Collbohm's reply dated 24
November 1948. 1In paragraph (b) of the reply, lip. Collbohm
promlised (among other things) to send a discussicn of the -
"special deslgn and performance characteristics that are beligved

to dlstingulsh space ships."

This present lettsp glves, in very general terms, a description
c? the likellhood of a viglt from otker worlds as an englneering
problem and some points resarding the use o” gpace vehicles as
“compared with descriptions of tkre Flying;objecﬁs.-'Mr. Collbohm.
-will deliver copies to Colonel McCoy at Wright-Patterson Alp - =7
3gse during the RAND briefing there wﬂthin,the next few days. K -

A zood beginning 1s to discuss scme posslble places: of origin. .
of visiting space ships. Astronomsrs are largely In agreement
thet only one member of the Solap system (besides ®arth) dan
support higher forms of life. It 13 the planet Marsg. Even
Mars appears cuite desolate and inhospitable so that a race
would be more occupied with survival than we are on Esrth.
Reference 1 gives adequate descrintions of conditions on the

“varicus planets and satelllites, A quotaticn from Ref. 1

o

(p. 229) can well be included here.

"Whether Intelligent beings exist to appreciate these
splendors of the Martian landscape is pure sveculation.
If we have correctly reconstructed the history of Mars, ‘
there 1s 1ittle reascn to belleve that the 1ife processes
may not have followel a ccurse similar to terrestrial '
evolution. With this a&ssumption, three general possi-
bllities emerge. Intelligent’beings may have protected
themselves against the excessively slow lcss of atmos-
phere, oxygen and water, by constructing homes and
citiesst with the physical conditions sclentifically con-

u 5%%%13%%@ creERaRS URdsrEnound,
temperature extremes would b reduced.

)

“

AN
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- trolled. As a seccnd possinility, evolution may have
- developed a beinz who can withstand the rigors of the
~Martian climate. Or the race may have perished.
A’ ' .
"These possibilitles have been sufficiently expanded in
‘the pseudo-scientific literature to make further amplifi-
.catlon superfluous. However, there may exlst some interest-
Ing restricticns to the anatomy and physlology of a Martian.
Rarity ot the atmosphere, for example, may require a com-
pletely altered respiratory system for warp-blooded creatures.
If the atmospheric pressurs is much below the vapor pressure
~of water at the body tempersature cof ths Indlvidual, the process
of breathing with our type of lungs becomes impossible. '0On
Mars the critical bressure feor a body temperature of 98, &P,
occurs when a column of the atmosphere, contalins one sixth the
mass of a similar colum on the Harth. for a bedy temperature
of 779F, the critical mass ratio 1s reduced to about one
twelfth, and at 60°F, to about one twenty-fourth. These
critical values are of the sam~ crdsr as the values zstimated
for the Martian atmogphere. Accerdingly the anatomy and phys-
lology of a Martian MRy Ye radically different from ours - but
this 1s all conjecture.

"o do not know the origin of life, sver on the Earth. e

are unable to obgerve any sizns of Intellisent 1life on Mars.
The reader may form ris own opinicn. If he believes that the
1ife force is universal ani that Intellicent beins:s may have
cnce developed on Mars, he has only to imagine that they
parsisted for countless zenerations in a rare atmosphere which
1s nearly devoid of oxygmen and wster, end cn a planet where

the nichts are much colder than our arctic winters. The ex-
Istence of intelligent 1ife on Mars 1s not Impossible but it is
completely unproven."

It 1s not too unreasonable to £0 a step further and consider Venus

.88.a possgible home™for Intelligent 1life. The atmosphere, to be sure,

apparently cornsists moztly of carbon dloxide with deep clouds of
Fermaldehyde droplets, sand thers seoms bo te little or no water.
Yet 1lvins orpanisms might develop In chemical environments that
are strange to us: the vegetavle kinsdom, for example, oparates
orn a fundamentally different énergy cycle from Man. Bodies might
be coastructed and operated with different chemicals and cther
physical vrinciples than any of the creatures we know. Cne thing

" 1s evident: fishes, insects, and mammals all manufacture within

their own bodies complex cherical compounds that do not exist as
minerals. To tris extent, 1life 1s gelf-sufficient and might well
adapt 1tselfl to any environment within certain limits of temperature

“(and slze of creature).

Venus has two land!caps relsative to Mavs. Ser mass, and gravity,
‘are nearly as lsrce as for the ¥arth (tfars 1is smaller) and her
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cloudy atmosphere would disccurasze astronomy, lence space
travel. The remsinins Soler plarets are such poor prospects
that they cen be ignored. :

In the next few paragrasphs, we small speak of Mars. It should

be.understood trat most of the remarlks apply equally well to
Venus. .

Various people have suggested that an aivanced race may have

been visiting Farth frcm Mars or Venus at intervals from decades
to eons. Reports cf objects in the sky seem to have been handed

“down through the generations., If this were true, a race of such

kncwledpe and power would have asti@blisked some Torm of direct
contact. They cculd see thst Tarth's irhsbitants would be help-
less to do interplanetary rarm. If afrald of carrying diseasges
home, they would at least try to communicate. It 1s hard to

~belisve that any technically accompllshed race woul?d some here,

flaunt its ability in mystericus ways and then simply go away.
To this writer, lonT-time practice of space travel implies
advanced englneering and science, weapons and ways of thinking,

It is not olausible (as many fictlon writers do) to mix spece

ships with broadswords. Furthermore, a race which had enourh

~initiative to explore amonz the planets would hardly be too

timid to follow throush when the job was accomnlished.

One other hypothesis needs to ve discussed. It is trat the
Martions Y vo kept a lon~-term routine watch on Earth and have
been alarmed »y the sight ¢f cur 4i-2omb srots as avidence that
we are warilike and on the threshold of space travel. (Venus

13 eliminatnad here because her cloudy atwosprere would make

such & survey Impractical). The flrst flying objects were
sichtad in tle Sprint of 1947, after a total 5 atomic bomb ex-
plesions, i.e., Alsmoyorde, Hirostims, Nawasaki, Crossroads A
and Crossroads 3. Of these, the first two were in pcsitlons to

- be geen frcm Mars, the third was very doubtful (at the edpge of

“'The sum anl substance of this ‘1'sasuss

Tarth's disc in daylight) and the last two were on the WIONE
stde of Farth. It is likely trat ¥artian astronomers, with
their thin atmosphere, could bullid teisscopos bilg enouzh to see
A-honb explosicns on Tarth, even thourh we were 165 and 153
million miZes away, respectively, on the Alamorordo and Hiro-
shima dates. The weakest polnt in the hypothesis 1s that a
continual, defensive wstch of Earth for long veriods o” time
(perhups thousands of years) would be dull sport, and no race
that even remstely resrmbled Man would undertake 1t. We

haven't even ccnsidered the 1dea for Venus or Kars, for example.

Ten 18 that 19 Martlans
are now vislting us without .contact, it can be assumed that
they rove juet recently succeeded in spuce travel and that
their civilizaticn would be practically abreast o° ours.
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.The chance that Martians, under such widely divergent condie
tions, would have a civilization resenbling our own is ex—
tremely remote. It is particularly unlikely that their
civilization would be within a half century of our own state

. of advancement. TYet in the last 50 years we have Just started {

to use aircraft and in the next 50 years we will 2lmost

' certainly start exploring space.

Thus 1t appears thaﬁ Space travel from another point within o
the Solar system is possible but very unlikely, Odds are at
least a thousmxd—to—one againct it,

This" leaves the totality of plancts of other stars in the
Galaxy as possible sources. Fany modern astronomers believe
that planets are fairly normal and logical affairs in the life
history of a star (rather than cataclysmic oddities) so that
many planets can be expected to exist in Space.

To narrow the field a little, some loose specificaticns can _ 5
be written for the star about vilch the home base planet would
revolve. Let us say that the star should bear a family re- i
semblance to the Sun, which is a nember of the so-called "main- ‘
sequence" of stars, l.e., wo eliminate white dwarfs, red giants

~ and supergiants. For a description of these types, see refor-

ence 2, chapter 5. There is no specific reason for making this
assumption except to Slmplify discussion: we are still consider-
ing the majority of stars.

fext, true variable stars can be eliminated, since cenditions on
a planet attached to a variable star would fluctuate too wildly
to permit life. The number of stars deleted here is negligibly
small. - Reference 3, pages 76 and €5 indicate that the most
common types are too bright to be in nearby space unnoticed, .
Lastly, we shall omit binary or multiple stars, since the condi-
tions for stable planet orbits are obscure in such cases. About
a third of the stars are eliminated by this restriction.

As our best known sample of Space we can take a volume with the
Sun at the center and a radius of 16 light years. A compilation
of the 47 known stars, including the Sun, within this volume is
given in reference Ly pages 52 to 57. Fliminating accoraing to
the above discussion: Three are white dwarfs, eight binaries
account for 16 stars and two trinaries account for 6 nore, .The
remainder, 22 stars, can be considered as eligible for habitable
planets.
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-Assuming the above volume to be typlcal, the contents of any
other reascnable volume can be found by varying the number of stars
proportionately with the volume, or with the radius cuved, S, = 22 x

r )3, where Se ls number of eligible stars and r is the radius

T3 ! .
of the volume In light years. (This formula skould only be used for
radil greater thah 16 light years. For smaller samples we call for

~ a recount. For example, only one known eligible star other than the

Sun lies within eizht light e ars).

" Having an estimate of the number of useable stars, it is now
necessary to make a zuess as to the nimber of habltable planets. e
have only one observed sample, the Solar System, and the guess must
be made with low confidence, since Intelligent 1ift maey not be randomly
distributed at all,

The Sun has nine plansts, arranced in a falrly regular progression

of orblts (see reference 1, Appendix I) trat lends credence to

theories that many stars have planets. Of the nine planets, (one, the
Farth) 1s completely sultable for life. Two more (in adjacent orbits)
are near misses: Mars has extremely rigorous living conditions and
Venus has an unsuitable atmosphere. Viewed very broadly Indeed, this
could mean that each star would have a serles of planets so spaced

that one, or possibly two, would have correct temperaturss, correct
molsture content and atmosphsre to support clvilized life. Let us
assume that there 1s, on the average, one habltable planet per elipible
star, . :

There is no line of reasoning or evidence which can indicate
whether 1i1fe will, actually develop on a planet where the conditions
are suitable. Here again, the Earth may be unique rather than a random
sample. This wrlter can only inject 'some personal Intuition Into the
discussion witk the view that 1life 1s not unique on Earth, or even
the random result of a low probability, but is practically inggltable
iIn the right conditions. This is to 38y, the number of inhabited

planets 13 equii. to th??e that are suitable!

One more ltem needs to be considered. Knowing nothinz at all
about other races, we must assume that Man 1is averaze as to technilczal
advancement, environmental difficulties, etc. That 1s, one half of the
other planets are bkhind us md have no 3pace travel and the other
half. are shead and have various le vels of space travel., e can thus
imagine that Iin our sample volume trere are 11 races of beings who have
begun space explorations. The formula on page 3 above now becomes

R = 11 x (__r_‘___)3
16 :
where R 1s the mumber of races exploring space in a spherical volure
of radius r = 16 light years,

Arguments llke those applied to. Martians on parze 2 heed not apply
to races from other star systems. Instead of being a flrst port of
call, Farth would possibly be reached only after many centuries of de-
velopment and exploration with space shlps, so that a visiting race
sould be expected to be far in advance of Man.
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: To summarlze the discusgfon thus far: the change of space
“travelers existing at planeys attached to nelghboring stars is very
much greater than the chanfe of space-travellng Martlans. The
. one can be viewed almost as a certainty (if the assumptions are
. accepted), whereas the other 1s very $light indeed.

‘ ' <
.. In opbder to estimate the relative chanﬁes that visitors from
~~  Mars or star X could come to the Farth and act like "flying objects",
. “gome discusslion of characteristics of space ships 1s necessary.
. _To handle the simple case first, a trip from Mars to Earth
-should be feasible using a rocket-powered vehicle. Onee here, the
. rocket would probably use more fuel in slowing down for a landing .
. than:it did in initlal takeoff, due to Earth's higher gravitational
- force,

S . A rough estimate of one-way performance can be’ found by adding
- -the so-called "escape velocity" of Mars to that of the Farth plus
‘the total energy change (kinetic and potentlal) used in changing

from one planetary orblt to the other. Thess are 3.1, 7.0, and 10.7
- mlles per second, respectively, zl ving a toctal recuired performance
-, of 20,8 miles per.second for s one-way flight. Barring a sulcide
P ‘'mission, the vehlcle would have to land and replenish or else carry
"' " a 100% reserve for the trip home.

Let us assume the Martians have developed a nuclear, hydroren-
propelled vehicle (the most efficient basic arrangement that has
been concelved here on Earth) which uses half its stages to get here
. . and the remaining stages to peturn to Mars, thus completing a round
( ~ trlp without refueling, but slowing down enough In our atmosphere
s to be easlly visible (i.e., prectically making a landing). Since it
' 1s nuclear powered, gas temperatures will be limited to the maximum
operating temperatures that materials can withstand (heat must transfer
from the pile to the gas, so0 coollng can't be used in the pils).
The bizhest melting point compound of uranium which we can find 1s
uranium carbide. It has a melting point of 4560CR. Assume the Martians
are capable of reallzing a gas temperature of 4SOOOR~(= 2500°K), and
that they also have alloys which make high motor pressures (3000
- psil) economical. Then the speciflc impulse will be I = 1035 seconds
and the exhaust velocity will be ¢ = 33,400 ft/sec (reference 5).
Calculatlon shows that using a single stage for each leg of the jour-
ney would require a fuel/gross weight ratio ofc.96 (for each stage)
too high to be practical., Using two stages wach way (four alto:ether)
brings the required fuel ratio down to:. 81, a ¥alue that can be
reallzed. : '
. - If, by the development of strong alloys, the basic weight could
. be kept to 10% of the total wslght for each stage, a residue of 9%
‘" could be used for anload. A four stage vehicle would then have .a
© -gross weight (100)9 = 15,000 times as sreat as the payload: thus,

9
if the payload were 2,000 pounds, the gross welght would be 30 million
pounds at Initial takeoff (Earth pounds).

3




L T i . .
TS A ARl B 0 P AN 8 B T Rt

i o ~....D E ‘}QLAS Si H E D . ‘ W BEgBODUCED_ AT THE NATIONAL ARCHIVES

Artery WD 97/23D
Sy VA .\:Am_oa:e_z//%y'

C

-

beyond the reach of any predided level of rocket propulsion,

Of course, If we allow the Martlians to refuel, the vehicle
covld have only two stages# and the gross welght would be only
(100)2 = 123 times the payload, i.e., 250,000 pounds. This would
9
require bringing electrolytic and refrigerating equipment and sitting
at the South Pole long enough to extract fuel for the 3nurney home,
since they have not asked us for supplies, Our oceans (electrolysis

. to make Hp) would be obvious to Martian telescopes and trey might

conceivably follow such a plan, particularly if they came here without

foreknowledge that Earth has a civilization,

gt
7

: Requirements for a trip from a planet atliached to some star
other than the Sun.can be calculated in a similar manner, Here the

“energy (or velocity) required has more parts: (a) escape from the

planet (b) escape from the star (¢) enough velocity to traverse 8

~ .few light years of space in reasonable time (d) deceleration toward
~theSun (e) deceleration toward the Earth. The nearest "ellgible"

star is an object called Wolf 359 (see reference 4, p 52), at a
distance of 8,0 light years. It 1s small, having an absolute mag-
nitude of 16.6 and is typical of "red dwarfs" which make up more

- than half of the eligible populatiohs. By comparison with similar
~stars of known mass, this star is estimated to have & mass roughly
0,05 as great as the sun. Since the stap has a low lumilhosity (being

much cooler and smaller than the Sun) a habitable planet would need
to be In a small orbit for warmth,

Of the chances of energy required as listed in the preceding
paragraph, item (c), velocity to traverse Intervening space, is so
large as to make the others completely neglipible. If the visitors

- were long llved and could "hibernate" for 80 years both coming and
- goling, then 1/10 the speed of lisht would be required, 1.e., the

enormous veloclty of 18,000 miles per seccnd. This 1is completely

If a race were far enough advanced to make really efficient use

of nuclear energy, then s large part of the mass of the nuclear ma-

terlal might be converted into Jet erergy. We have no idea how

" to do this, in fact refarence 6 indicates that the materials requirdd

- to withstand the tempsratures, etc., may be fundamentally unattain-
able. Let us start from a jet-propellant-to-gross-weight ratio of
%75, If the total amount of expended material (nuclear plus propell-

ent) can ber.85 of the Zross welzht, then the nuclear material expended
can bed,10 of the zross. Using an effliclency of<,5 for converting
nuclear energy to Jet energy and neglecting relativistic mass cor-

rections, then a rocket velocity of half the veloclty of 1lizht could

be attalned. This would mean a transit Cime of 16 years each way from
the star Wolf 359, or longer times from other elizivle stars. To try
to go much faster would mean spending much energy on relativistic change-

"In mass and therefore operating at lowered efficiency.

# Actually three staces. On the trip to Harth, the first staze would

‘be filled with fuel, the second stage would contain partial fuel, .the

third would be empty. The first staze would be thrown away during
flight. On the trip back to Mars, the isecond and third stages_would ?e
fi1lled with fuel. The gross weicht of the initlal vehicle would be o

the order of magnitude of a two-stage rocket.
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To summarize this sectioniof the discussion, 1t can be said ¢
that a trip from Mars is a logical engineering advarc s over our own
present technical status, but that a trip from another star 3ystem
requires improvements of propulsion that we have not yet conwesived,

"Cdmbining the efforts of sll the science-fliction writers, we
could conjure up a large number of hypothetical methods of transpor-
tation like gravity shlelds, space overdrives, teleports, simulators,

-energy beams and so on. Conceivably, emong the myriads of stellsarp

systems 1n the Galaxy, one or more races have dlscovered methods of
travel that would be fantastic by our standards. Yet the larger the
volume 6f space that must be included In order to strengthen this
possibllity, the lower will be the chanfé that the race involved
would ever find the earth. The Galaxy has a diameter of roughly
100,000 light years and a total mass about two hundred billion times

" that of the Sun (reference 4). Other zalaxles have been photographed

and estimated in numbers of several hundred million (reference 2,

P. 4) at distances up to billions of 1lizht years (reference 7, p 158),
The number of stars iK,&h@mgpownwynivarseHLSMenormOUSywyetwsowanemthe
distances’involggd{‘7§dsupe -7

noL—~te TIKeTy to stumble upon Planet ITI of Sol, a fifth-magnitude

star In the rarefled outskirts of the Gdaxy. — dﬁaﬂdéﬂ .

. e e
%‘ s race
ey

A descftption of the probable operating characteristics of space

- ships must be based on the assumption that they will bhe rockets,
‘since this 1s the only form of propulsion that we know will Tunction

In outer space. Below are 1isted g few of the significant factors of
rocketry in relation to the "flying objects". '

(a) Maneuverabllity. A spacial-purpose rocket can be made as
maneuverable as we like, with very high accelerations either along

- or'normal to the flight path. However, a high-performance space ship.

willl certainly be large and unwieldy and could har@ly be designed to
maneuver frivolously around in the Farth's atmosphere. The only
economicel maneuver would be to come down and £0 up more or less ver- .
tically.

(b) TFuel reserves, It 1is hard to see how a sinzle ‘rocket ship
could carry wnough extra fuel to make repeated descents into the
Earth's atmosphere., The large numher of flying objects reported in
quick succession could only mean a large number of visiting craft.

Two possibilities thus are presented, First, a number o@ space
ships could have come as a group. Thils 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 in
& satelllte orbit. But this could mean that the smaller craft would
have to be rockets ef sattéllite performance, and to contain them the
mother ship would have to be truly enormous.

(c) Appearance. A vertically descending rocket might well
appear as a lumlnous disk to a person directly below. Observers at
a distance, however, would surely ldentify the rocket for what it
really 1s. There would probably be more reports of oblique views
than of end-on views. Of course, the shape need not he typical of
our rockets; gt the exhaust should be easy to see,

3L,

r-race (unless they occur frecuently) would
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‘ One or two additional.general remarks may be relevant to space
ships as "flylng objects". The dlistribution of flying objects is

. peculiar, to say the least. As far as this writer knows, all inci-

~dents have occurred within the Unlted States, whereas visiting space-
men could be expected to scatter theip visits more cr le ss uniformly
~over the globe. The small areg covered indicates strongly that the
flyinz objects are of Farthly origin, whether physical or mycholo:zical,

-ﬁ:MﬁThe lack of purpose apparent in the various eplsodes 1g also

puzzling. ' Only one motlve can Se assigned; that the space-men are

- "feeling out" our defenses without wanting to be elligerent. If so,

. they must have been satisfied long ago that we can't catch them.,

It seems frultless for them to Keep repeating the same experiment,

ﬂConclusions:

Although visits from outer space are selleved to be'possible,

'they are belleved to be very improbvable. In particular, the actions
-attributed to the "flying objects" reported during 1947 and 1948

seem inconsistent with the requirements for Space travel,

Very truly yours,

J. E, Lipp
Missiles Division

JEL:sp ‘ .
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AIR MATERIEL COMMAND : ACT/Bs
3160 Eleotronics Station
000,92 Cambridge Field Station
In reply address = . 230 Albany Street April 18, 19.9

~ both communication  Cambridge 39, Mass.
and envelope to the :

© - Commanding Officer

‘and attemtion.of
- following office

« SUBJECT: Analysis of Projeot "Grudge" Reported Incidents

T0: Commanding General
Air Materiel Commend
Wright-Patterson Air Force Base
Dayton, Ohio
ATTN: MNCIAXO

‘ 1. Reference is made to the letters from your Headquarters to
_this station of 22 November 1948, 6 December 1948, and 14 January 19L9,
Subjectss "Project 'Sign' ", requesting that reported incidents 1
through 172 be analyzed to determine whether or not these might have
been caused by balloons launched by these laboratories.

o 2, A listing has been compiled of all balloons launohed by these
.. laboratories and its contractors for special atmospheric research pur=-
poses, from the first such launching to No. 101 on 17 November 1948,

;”1 Each of these 1aunohinés has been compared with the reported incidents
.1 through 172, Factors of comparison were date of launching and date

-of recovery with respect to date of reported incidents; place of launoch-
ing and place of recovery with respeot to the place of reportsd in-
cidents, and possible deviations from the known flight path with respect
to the place of reported incidents. So that your office- -may make an

. independent analyais, three copies of the launching list ars inclosed.

a. Incidents No. 5 through No. 16 reported on 4 July 1947
throughout Oregon, Idaho and Washington gave, in guneral, descriptions
of clusters or groups of objects. The 3 July 1947 balloon launching
No. & at Alamogordo was a cluster of balloons and was not recovered,

- and 80 might be suspeoted of being the cuse of these reports. However

- although not recovered, this flight was terminated in the New Mexico
Tularosa Valley only a few miles northwest of Alamogordo. That the

- balloons were downed was determined both by airplane spotting and by

- radio direotion finding upon the balloon telemeturing instruments.

-ff;Rsoovery of the balloons and instruments was prevented by the im=
' passabillty of the terrazn.

3

- b. Balloon releass No. 11 of 7 July 1947 could compare
with respect to date with incident No. 1 through No. L, and again
with inocident No. 4O. This balloon flight was again a cluster.

S=34560
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Ltr, ERH, to CG, AMC, Subjs Analysis of Proj. "Grudge" Reported Incidents

The description of incident No. LO is inconsistent with the appearance
~of balloon flight No. 1l. Also, in consideratior of the prevailing
“upper winds, it is very unlikely that the balloons would have gone more
- than a few miles westward of Alamogordo, although it must be admitted

lﬁfthat & long flight west of the launchlng point could not be ruled out

~

a8 impossible.

: o+ Incident No. L7 compares somewhat in time with balloon
,JLaunohing_yo. 10 of 5 July 1947. However, balloon No. 10 although not
recovored-Was known to have been downed northeast of Albuguerque, New

- Mexico. It was not recovered due to impassability of terrain. Incident
No. 113 is a reasonable description of the 20 ft, plastic balloon and
instruments used by these Laboratories. This incident was on the date
of balloon release No. L& of 9 April 19L& at Alamogordo. However, the
time of the reported incident (1506 CST) is about 1/2 hour before the

" time of balloon release (1432 MST), thus the incident could not have

- been that balloom. .

de It is of interest to note that incident No. 122 was report-
ed by an employee of these Laboratories who had considerable experience
~ in the use of balloons of all kinds, and could have been depended upon
to know the appearance and behavior of a balloon if it was this he saw,

‘ °. Incident No. 163 bears a fair description of the appearance

of a large plastic balloon in sunset ligzht. The object's disappearance

could be accounted for either by its movement into the earth's sunset

‘ shadow or by natural defoousing of the observer's eyes. This incident |
oould possibly have been balloon release No. 75 or No. 76 or 20 and 21

July L8 from Alamogordo. Bulloon No. 75 was recovered at Hollister,

California, which is in the Monterey Bay area, on 22 July 1948 and could

have easily had a trajectory which would have been within sight of the

. Los Angeles area. Balloon No. 76 was nevoer recovered, It i1s possible

thet it had a trajectory similar to No. 75.

fo All other reported incidents from 1 to 172 do not seem to
have reasonable comparison with balloons launched by these Laboratoriss.

3, The balloons used by these Laboratories are now somewhat
standardized. They are 20 feet long, plastic, white in golor, and
hem ‘sphere=~on-cone in shape. Nearly all launchings are made at the
Holloman AFB at Alamogordo, Yew Mexico. Two photograph prints are in-
closed showing the appearance and size of these balloons, The larger
photograph shows the typical flight appearance at any altitudes where
it would be visible. It is hoped that this information may be of some

"use to you in identifying future reports of incidents. '

2 - 8=34560
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B h. It 18 believed that certain of the items in the questionnaire

-"Checklist-Unidentified Flying Objects™ produce insignifiocant and un-
reliable data from an observer. These are; 9. Distance of object from

observer; ll. Altitude; 12, Speed; and 16. Size. For any unfamiliar

~ object beyond the fooal rangs of the human eyes (about 60 f£t.), these
- Pour factors are mutually inter-dependent and therefors indeterminant

- _unless at least one of them (and some observed angles) are known.

. ‘Direotly asking an observer about these indeterminants not only gets
 unreliable data but induces wild answers because the observer is led
. -into making a statement about quantities for which he has no basis in

. fact. He will unconsciously essume knowledze of some one of these

. factors and so give incorrect information on all. That people (many

J”vof whom should know better) will arbitrarily give answers to two sig=

- nificant figures on these questions, which really cannot be answered at
- -all, is proof of the unreliability of their information.

5. It is ?uggested that these four items on the questionnaire be

 replaced by questions whioch will yYield answers possible of being in=

. dependent facts in terms of the observer's best estimates of angles and
' time, From such data given by observers of the same object at two

"~ ‘different places, a reliable calculated estimate could be made of the

object's size, altitude, speed and path, These data should include;

a., An estimate of the angular size of the object. A quick

' But reasonable estimate can be made by comparing the angle subtended

by the index finger held at arms length. The finger (7/6" wide) of
an average man held at 26" to 30" (arms length) will subtend an angle
of approximately two degrees. In this way angular size from about

1/2° to about &° can be estimated.

be The'rénge of the object's flight in terms of the angle

subtended by the observed path., If the obJect moves in a reasonably -
. 8traight course it is important to observe the position at the beginning

and the end of its ocourse. After the flight has been completed a person

‘oan extend his arms toward the two points and also at 90° or 180° and by

comparison estimate the angular extent of the flight. It is also im-
portant that information which will determine those directions relative
to a compass point be given. If the angular course is associated with
objects on the horizonm, with roads, with the sur (if the time of day is
also noted) or by the north star, the orientation can be rechecked at

any later time.,

c. The timo required for the objeot to traverse the observed

‘;oourse. This 1s probably the most difficult estimate to make. Timing

with & watch is the most satisfactory, but an observer is seldom pre=-
pared to do 8o. Seconds can be counted with good accuracy by saying,

3 : S=3L560

_Ltr, ERH, to CG, AMC, Subj: Analysis of Proj. "Grudge" Reported Incidents
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‘required in oonnection with this matter.

Ltr, ERH, to CG, AMC, Subjs Analysis of Proj. "Grudze"™ Reported Incidents

“"one flying saucer; two flying saucers, three flying saucers” e--etc,
At a normal speaking speed. On the other hand it is not easy to count ,
seconds and at the same time make all “the other desirable observations.
It must be remembered that when a person is excited his estimates of

-tima are apt to be rather inacourate.

d. Bstimation of the elevation angle of the object. Almost

all persons will overestimate elevation angles. This tendency can be
‘reduced by the observer extending one arm vertically and the other
“horizontally to observe a 90° angle. The vertical arm can then be
_ lowered to point to the observed objeot. In this way the observed
“angle can be oompared with a 90° angle and a more accurate estimate
~~ obtained. : :

1

6. It is realized that it might not be possible for an observer

:uto perform the opeations suggested in the preceding paragraph, during
‘the period the objeot is sighted. If he would immediately reconsider

what he saw and then estimate such measurements, he should be able to

.. ‘give quantitative answers accurate to at least 25% In interrogating
', _observers, they should also be asked to reconstruct their observations
~+ and then estimate these same factors. It 1s suggested that instructions

o= for making. such quick and estimated observations be given to weather

observers, control tower operators, oivil police, forest and fire

:Fungera, and other such people who might have good chance of seeing
..-unidentified flying objects. If any information concerning unidentified
"~ “flying objeots is given to the public, instructions for reliable observa-

’*tion should be inocluded.

7. This organization will be pleased to be of any further essistance
‘

FOR THE CONMANDING OFFICER:

3 Incls ' /%/' #, Co. Trakowski, Jr.
1. List of balloons A. C. TRAKOWSKI, JR. -
launched (in trip) Captain, USAF v
2. &" X 10" photo print Director, Base Directorate
of plastio balloon . . for Geophysical Research

3, L" X 5" photo print
of plastic balloon

L S-3L560




A TR e e,
- *'Q [C LASSIFIED D AT THE NATIONAL ARCHIVES
Artery AWD 27/73D '
sy YA :A.m,oa:ez.//%f/' v
k4
o
‘ APPENDIX

il

Dr. Paul [, Fitts

. Psychologioal Analysis of Reports of Unidentifisd Aerial Objects

(oY




A ey

\EPRODUCED AT THE NATIONAL ARCHIVES

. CONFIDENTIAL

Co L . ¥, % AIR PORCE . No. of pagos = 15
o L mqwanxs, AIR MATERIEL com.w
~ BNGINEERING DIVISIO! YCREXDG/FMF /maf

 MEMORANDUM REFCRT ON 28 April 1919

| SUBJECT:  Psychologiocal Analysis of Reports of Unidentifisd
oo . " - Aerlal Objects

o SECTIQH: | HVLei'o Medical Laboratory .
g SEI:‘.I.AL NO.: ISREXD-691;-18D o Expenditure Order No. &le38

y - de A‘c the request of the Teo}mica.l Intelligence Division, Intelllgence
-;.;.ﬁDepo.rulnont. AL, an anclysis has been made, fram a psyochological point of

- view, of 212 investigations of porsons reporting sightings of unidemtified
e.erial objeota .

;FA.CTUAL DAT A

.. A reporb of thia analysia is attaoched as Appendix A,

GWC.L.USIOIMQ %

£ 3. It is concluded by the writer that there are mificlent psyehological
oxplana'bions for the reports of unidentified flying objects to provide
plausible sxplenations for reports not otherwise explainable. These errors

4n identifying real stimuli result chiefly from ina.billty to estimate

eed diatanco and size.

REOOI&IENDAT IONS:

,'Toat the ability of pilots to estimate the cwurse of & amall
-lighted balloon while doing acrobatics with it at night. It is suggested
that several pilots try to fly pursuit ocwrves and colllsion courses on
auch targets at night and report accurately their semsations. It waxld be
deslrable, but probably imnoasible, to kesp them from lknowing the nature
of the light souroe. T

' 5. In all future reports of unidentified objeots specify the location
ob;joot with reference to polar coordinates (direction and degrees above
the horizon) rather than asking imdividuals to estimato distance. If
possible, obtain an estimate of size in toms of the visual angle sub-

P
tonded by the object.

" 6 In all future investigations determine the angular position
of the sun with respect to the unidentified object and the observers.

CONFIDENTIAL
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Also do‘bemim the appro:d.mato 'cime during which the objeet was in sight
thia :mfcrmationns not available for more them half the roports ).

Prepared bys %ZZ é? B
’ ‘4, J Lo ITTU. illesle

Chief, Payshology Branch

Propared by:

&Y

Psyoholog‘s
Approved bys G L

A, P. GAGGE, Lt. Col.. MSC (USAF)
Chief, aro Medi Opera{,ions

AN

Apprwé;l
JZ‘KBNBRICKS, Col., I (USAF)
Chief Aero Medical laboratory
" Diafribu‘bion:
mmm (2)
mmmg(m
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APFENDIX A
PSYCHOLOGICAL ANALYSIS OF REPCRTS F

UNIDERTIFIED AERIAL OBJECIS

Ihe Inacouracy of Iuman Observation

Pssrohologista have long know that human perception ig fallible.
Ix_: fact, part of the scisnoce of psyohology is.concerned with the
measurement of érror& of obseﬁation, and with the discovery of the
'ooxiditiona and laws ’chnt govern such phencmene.,

Errors of observation may be classified as variable or constante.

Variable errcrs are those in which & mumber of separate observations

are found to differ from one ancther, The distribution of such

érrors often follows the normal probability curve. Constant errors
.are those in which observations are consistently biaséd in one or

another direction, For exsmple, individuals often are guilty of a

oonéf.tm‘a‘ ori'or, inA'b.he direotion of underestimation, in reporting

their agos.

Errors of observaticn may be classified further as precision errors

end idmt.i'fioatioﬁ.érrors. Inacouracy in estimating the speed of an
airoraft 1s an example of the former. Mistaking an airoraft for a
"flying saucer™ is an example of the lattor. |
It is the purposb of the present report to analyze 212 reports of
observations of unidentified flyinpg objeocts in order to see to what
| extent t};aso roports ocan be explained in terms of known psychological
fncts and principles.

Bolentific Method and & Postorilori Date

A word of caution must be injected at the cutset of this report.

Cortain oouditions are necessary for drawing valid scientifie cmclusions.

CONFIDE TIAL
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- -"T‘l.xesla' conditions are larpely lacking in the case of the data available
| ‘_‘r‘qun 'uiﬁidenbified‘ flying objecta, It is imposaible to say with amy
".';:,,,v;a‘a;{x'ro.noe what any particular individual in this series of 222 reports
:‘-:\szs-é.vétually observing at any particular time., It is only possible
}":to oxamme the acoumulation of available evidence or the acewmlation
oi‘ all reporbs of a ﬂ'ivan class (e.g., 81l rerorts from supposedly
cchpetpnt cbservers) and to consider them in a statistical sense, If
-vajdr.'bain characteristics appear repeatedly in reports fran different
"pQSplé it may be 6osniblo to '-infor ceusal factors.
It will never be possible, on the other hsnd, to say with cortainty
thtt emv given observer oould not have seen & space ship or an ememy
ﬁxiasi&a, or some othar ob;jeo‘b. It will only be possible to estimate
fhe probability thet he could have seen such thingse '
| The principal hypothesis to be exanined in the following discussim
is that reporté of unidentified flying objects have the characteristios
‘,‘.’tl;n.a.t would be expected if they were cases of feilure, on the part of
typical normal individuals, to identify oanmon or familiar phoncmena.
gPossibleSources of 1 Inaocum’ce Reports of Flyinp Objects
: a ;T'her'o are three broad classes of mistakes in human observation Se
"QT‘“_;‘hs'so' are the followings 1. Misinterpreting the naturoe of real stimuli,
2. Mis’calcing; unroal (imaginary) stimuli for real oncs, and J. Deliberatc
"fa.lsifioatims. Each of these aro ocncidered briefly bolows
R (1) Brrors in Identifying Roal Stimili. ALl nomal,

in‘belligenc people experionce cortain errors of obsorvation, The
" moon appoars much larger on the horizon than when it is high in the
8 skye A stick looks bent when one end is in water. Distant objects
e appear relatively close in clear, desert atmosphore. A small point-
| :{goﬁroe of light, if viewed in a dark roam, will appear to move about in

‘strenpgo pyrations, even though i) 15 =etvall;

VAL
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,‘,the autokinetic illusion (see Guilford, J. P., 1928), In the acomm-
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L oy

e nymg figure the line AB looks approximately as long as the line cD,

but when you measure them the two will be found to be of quite different

A it
A B

Visual stimuli originatm:g within the eye itself also’ give rise

to m:.stal.an obaemtions. ‘Miscae volitantes or "flvingmats" are small
rsp}idaparbioles‘ that float sbout in the fluids of the eye and oast
ﬁ;do‘ivlé a the retina, They often can be seen when you look up at
'bhe cloar eky, or when you are reading. They move as your eyes move,
A'It'. is somstimea posaible also to sco corpuscles or othor obgeo‘cs that
m‘ cdrcule.‘cing within the fluids in the retina of the eye.

s Then, of oouree, everyone fram time to time mistakes same more
"or leas familie.r objeot for another object, A probable explanation
gpr ma.ny reports of up_identified aerial phenomena is that the objeot
‘L..f.:i"a_:;.'voaivly something quite familiar, such as an airoraft, a light, or a
' bird. The observer 4s_imply falls to ldentify it ocorrectly. Thesé

| "Ue"z";éré arise chlefly ds a result of inability to estimate speed and
‘_c;'list'anoe .

(2) Mistaking Imaginary far Real Events. This error of

: ohaer'vu‘bion is usually made mwky by children, by individuals of low

“"""1ntelli£’,°n°° (people who are very suggestible), by people who see

'f’ﬁéionov,uor by the mentally 111, It usuelly is not difficult for an
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o L export to spot this type of person. Reports will be received iz such
_persons especlially at times when the radio erd newspapers carry acoounts
,"1 » of strango phencmena. Relatively few of the 212 investigations cor=
" ’..(;'aiderod in this report are of this nature, probably booausze investigators
(, R C interviewad only the more reliable type of witness.

EEAL - (3) Deliberate Falsifioations. Tt is always possible that

_;"acm'e p'e‘i"sons '.':111 give false reports. Circuletion of felsa reports .
hes been a stsmdard psychological "arfare technigue from earliest times.
'A"anis procedure might have scme wtility in wartime, but it hardly seems
‘vﬁ"-_-likely that it would be resorted to at this time. Probably, however,
f.:scme individual s‘cart i‘a.lse reports of "flying savoers” far the same
reason that they jl:u.rn in falge fire alarms,

Saﬁe Consisten‘b Points in the Reports of Unidentified Objects,

. rha followi g'sééﬁioﬁ gummard zeo sono significant facts that oome
':out of a tabulation of 212 roports of imterrogatiomns, by USAF Intelligence
Oi‘ficer, of same of thg individuals who reported soeing unidentified
‘ fl&ing objeots. It is understood that these irt errogations covered
_‘;.Jrn.'marily persons thet were judged to be reliable. Most of the 212
rre?c.ufts were made by pilots, non-flying officers, professional men,
‘A govefnmeni: aﬁployoea, housevwives and other supposedly dependable

N péopio.
1. Mumber of objectss About 7%% of t'ha people who reported

" on the mumber of cbjects seen said that they saw only one cbjeate

2, Tire the object remained in sight. About half of the porsons

‘ spdcifying time in sight saw the objoot. for €0 seconds or legs,.

L S0 3. Mtitude nnd distance of tho cbjock. Of thosa who estimated

’E;'the dista.noe of the objeot two=thirds judged it to be more than a mile

my. Ihnety percent also thought tlat it was more than 1,000 feet highe
ST cON?IDBHTIAL
6
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'h. Speed. About half judged tmt the speed was less than 500
miles an hour, The other half of the judgments varied from 500 miles
‘an hour all the way to "terrifio", Mtremendous", "inomoeivable™ and

"lue blazes™.
5« Background against whioch viewed. The great ma;jérity of

- observers saw the object against a clear day or night sky.

6. Time of dé.y sipghted. About two=thirds as many obserwvations

wore reported at night as in the day. There are, of caurse, many more
opportﬁnitios for obsofving things during the day, .The most porular
| hwrs were {rom 12 noon to 5:00 Pl}, and fram 7:;00 I.M. to 11:00 P.l
at nighh. Vorv few (6 only) cbservations were made from 5:00 to
, 7300 P.H., the usual hours of sunset.
| 7. Color, Obaervm's almost universally reportod seeing a lighte
‘colored objeoct. Thirty observers reported "white" and twonty-five
- 8ald "silver", Ovor 70 percent doéoribed glittering, shiny, liminesocent,
flame-like
' mirror-lik_‘[ or other very bright objects. Only six individuals said
' black or darke
8e Shapes Ovoer half desoribed the object as either "round",
"diso-shaped”, "spherical® or Mcircular™. Other descriptions were
similar., Very few observers saw any distinctive shape,
, 9.- Size. The ma.jorvi‘by of observers did not specify the objects!
483.89. Of those who did over half said it was less than 10 feet in its
| lg.rgest dimension, Meny compared it with a dime, a lamp, a dot, a
- 'iﬂeather ballon‘, a baseball, etce.

e Interprotation of the Common Points of All Roports
————

' Tha words used by observers to desoribe tho appearances of the
unidentified objeots fall into & surprisingly uniform pattern. The
objeo‘bs were usually raported as being far away, small, bright and
: without a d’istino;bive shape. They were usually seen against a olear sk y
GONFIDENTIAL
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© and were frequently seen far less than a mimute,

 First of all, it is obvious that it would usually be iinpossible for
’ 6Sservers to make reliable' egtimates of the speed, distance, or size
"61‘ such stimlus objects, It is poﬁpossible to estimate accurately
j(':'he distance of small bright objects viewed against a clear sky,

" unless the ob;jeot is identified first. If you know beforehand that an

o objec‘h is a wea.ther balloon, an F-80, or a dirigible yom can estimato
V' - its speed and dis’canoe with some degree of accuracye In such situations
'disfca.nce is judged on the baesis of known size, and speed on the basis
| of an estimate of digta.nce plus the angular change in position. It
must be concluded, Atb‘.ei'efore, that most of the statements of speed,
" distance, altitude and size are entirely unreliable and should be
:disregurd@d; This 1s doubly true of observations made at night, The
xl_'ob;]c;cts goen may aotually have been at 'very great distances, or they
Ams.'y have been roelatively close by. In the latter case, of course, they
could also have been quite small, |
Secondly it is probable,that individuals who sew objects in
‘daylight were in many ceses observing either the roflection of the sun

' on a shiny surface or else locking directly at a light source of high

intenslt‘y. Aj.rorafb thénselves , when viewed ageinst a clear slky, are
.ﬂruste;n.as dark objJeots against a lighter background unless thoy are
X '-i":_:l‘ei‘leoting the sun's raye,;. di.rootly. This fact was recognized during
the recent war by camauflage experts who placed bright lights on the
| 1ea.dAi'ng edges of the wings of airoraft on anti-submarine patrol
in order to comceal them from the eyes of submarine lookoutse If
- observers, during day,light hours, were actually seeing lights, or
| refleotions of the sun, this would aocmount in large measure for' thelr
ina;hility to identify the objects, On the other hand, if they were
actually seeing enemy missiles, for example, the majority of reports
CONHIDESNTIAL
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_of daylight sightinga should have been of dark objects, It is possible,

“of course, that they may have thought the objects were bright beceuse
"‘“Fifthey‘éxpeoted all'aerial objects to be bright.

On the basgis of the evidencs thus far cmsidered, the best guess

C~gv‘ i1 €M;..as to the nature of & visual stimulus that would elioit reports of
“’ o . unidemtified flying objeots is that in the daybime it would be the
fréfleqtion of the sﬁn from an airoraft, & wind-blowm objeot, otoe,
And at night some direct light source, such as an enrine exhaust, the
U53 ;1igbt on a weather'balloon, & running light on an aireraft, a meteor,
| otce, or light$ from thé.ground or the moon reflected back by birds or
éﬁher objects in the air,

Discussion of Sewveral Specific Reports

R Discussion of a few specific reports will serve to illustrate saue
(:;‘ . ;’;“i;Of the points bfought up earlier, particularly same of the faotors that
‘.}fv}‘make cbservations of aerial phenamena inaccurate,

i .“»'ﬂf:"zncidents No. &1 and 163.

In one case (Investigatzon No. 81) a civilian employoe at Hickem
1?‘“Field at 0900 observed what lqoked like a balloon with a bright object
,j Qué?onded below ite It was estimated to be at about 6,000 ft, The
." brigh£vobject appeared to reflect the sun's rays at times. After a
v"~ffaﬁ'miﬁutes he 1ooked away.and then could not find the objeot againe
| . In another ocass (No. 163) & reserve officer at Van Muys, California,
J 1ébE&t'an hour before dark sew an object that looked somewhat like a
Aﬁ'é#fho.r'bel loon at about 2000 ft. Ho kept it in sight for ebout an
- hour. o later concluded that it was at a great height. 4% first it

( _,y;ﬁg had thc color of a fluoressent olectric light but beceme orange as the

JSun went down and then rathnr suddenly beocame invisible.
- Both of these objeots oaxld well have been just what they appeared

Jﬂto ?eaemble moct-ballcons. The sun was low in the sky in bath ocases,

cowrFiokuoT.l
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Reflec‘bion of the sun'’s rays may have given an unusual appoarance +o

o 't:he object. The second ocase :.llustrates the uncertainty of judgments

"of hgight or distance,. The object looked «isar, but when it remained

in view for an hour the observer decided that it must be very far

o gmy. Actually hé probably had nothing on which to base an acourate
] .eatiinate. [ distanco, |

Incidents 61 and bla.

Two couples saw approximately 12 objects flying.in formation at
" what they judged to bs 2000 or 3000 foot altitude over Log;n, Utah at
22;30. They were judged to be about the size of pigeons and looked white.
A.'Ll four observers agroed that these obje;xts lodked and acted somewhat
S " liko birds but all {:hought they were not b.irds beocause they appeared to
- 'travel mioh faster than birds.

A8 ve ha.ve 8een, it is not possible to judgo speed accurately

| “L ndor the cm ditions of these obscrvaticns, «0e, vhen lodking at
objaota of unknoan s:.ze and distance against a **1ghv skye The
; S ob;j‘ects may actually have been a flock of white birds, flying at a

- ‘f-'relgtively low altitude and reflecting the lights of the oity.

-"Inoidanta 20, BObg %00, and bsc Li8a, Lgb, .L‘So’ L‘Sd"
o During the ssme space of time (about half an hour) on the night
B ‘”A of 7 January 19)48 observers at Lockbourne Air Force Base, observers at

‘tf;f;xclinton County AFB and the .pilot of an aircraft flying from Dayton to

| N ‘ﬁushington reported an uniden’cified cbject in the sltys All reports
'agreed as to the color and general appearanoe of the object, and
s to the fact that its light at 'timea_s-/vlﬁbla through a light overeast.

All agreed also tlat i.t was seen to the southwest, However, persons

I a.t 21l three looations Judged the object to be only a few miles away,

To nll of them it looked motionless at times, then appeered to gein

knd loae elova.tion. A very similar objeot was seen by numerous

courzp®yraL
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persons at Fort Knox and other towns in Kentucky a few hours earlier.

All saw it in the scuthwest and kamy thought it was only a few miles

away. The Commanding Offioor at Goodman F:.eld observed it far
1 1/2 hours, (beginning at US). During; thia timo it seemingly
 remained sta’ciona;ry. It wae "chased” 'by four National Guard pilots,
" one of whanm orashed after having been up to 20,000 feet, It was also
’r'e'p:orted by persons in prington , Madisonville, and Ellzabethtown,
The significant fact that emerpes from these reports again is the
inebility to estimate distence. It appears posaible that pérsons
over parts of Kentuoky and Ohio may have boen seeing the same astronanical
phenomena which was. a graat many miles away. MNevertheloss each belioved

it to be relatively near his own locatlon.

" Inoident No. 172.

| A National Guard Pilot roturnizg to Fargo, Yorth Dakota, in a F-51
at anpro*d.matelv 2100 hours saw o small light in the air below hinm.
He was thon in the traffic pattern, Ho dived on the lighte. The light
gained aultitude, The pilct "ohasod" it up to 14,000 feet, making‘
various passes at it and attempts to ram it as he olimbed. Ho finally
stallod oubs

" Beveral inferencea oan be drawn from the several reports about this
i';iovid'ant. In the first place, when it is night, and a pilot is turning
.38 'ﬁteéply. and going suoch violent acrobatics, that he sometimes
blaibl& out, as was the oase hefo, it would be very diffiecult if not
' imposaible to judge at the sme time what another object was doing. In
the seoond place, if the pilot kept his eyes intently on the object, as
also was the case hera, he would have great diffioulty in knowing and
re.aportling later what he himaelf was doinge. The situation is very condusive

to loss oﬂ orientations In other words, it is impossible to infor

e . P m et amaperac ool T Iy Aus
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mancuvering or not maneuvering, It is quite possible that it was
aimplj olimbing‘ steeply on & rélativaly gtraight course, such as woauld
be tiﬂéeh iy a lighted weather balloon.

| As a matter of fact, a lighted weather balloon was released by
the Fargo Vteather Station within 10 m:.nutes of the time the ligh’c was

fira‘c sightad by the F=51 pilote It is the opinion of the wkiter

’ 'ljthnt this lighted beloon easily could lave acocounted for alll of the

1:§‘pilot 's observations. (It should be noted that the standard 30 inch

end 65 inoch weather balloons have s vertioal speed of about 600 and
1100 ft./min, respectively,)
General Discussion and &unmarz

In the preceding section tﬁo hypothesis has beem advanced that
nost re’po'ﬂ:s of.‘ imidentiﬁed flying objecte have been the result
of pursons fe.iling ‘bo 1dantify femiliar phenamena, such as reflections
fram brigh‘b aurfaces in the day or lights in a night slcy. It is
believed that thia e?;planation will account for many of the reports.
Howéver, same rop&‘ts unioubtedly have other explanation.

Vertigo. The termm vertigo covers a large group of misocellanecus
phen'anenu includiné; air sickness, disbelisf in one's instruments,

and paf'bial loss of orientation., The conditions under whioix some of

- the observations of flying cbjecta wers made were such that they oould

have produced loss of orientation on the part of an 'cv:bserver.' This

is espeoially true for those experiences ocourring at night and those

in which attempts wore made to "chase" the object. Movement is always

~ relative, IF the only outside reference is a point of light, and both

‘the observer and the object observed are moving, it would be practically

~ Impossible under certein conditions to tell which was moving and

. which was not, or to separate out the two motions. It is hard enough
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| %o fly a good pursuit ourve on another airoraft in good daylight, 4i‘or
o _.' :exainplo, mich less to close on a solitary ligizt at nighte The ‘difficulty
‘ | "~ s due chiefly to the inability to judge distance or speed of a point '
F .souroe of light.
L s &zmes'tion. ‘Sugges‘bion works in various ways, Sensational
' ':4xf;,a.di.o and newspaper reports load a few pesople to imagine they are
seeing things they are not seeinpe The effect on most people is to
dampen their oritioal judgment. Under such oonditions we are more
likely 'bo‘.ovar‘lbok ce.rtain factors, and find it ecasier to accept the
- suggestedrexplanation unoritically. Tho expected result would be to
R nake the reports of moct observors slightly less accurate then i€

C . © ‘they had never hoard roports of others seeing "Clying saucers”.

Particularly when the stimulus object is fuzzy or illedefined, persons
" tend to see it as resembling whatover is suggosted to them. Carmichael
"ot.. al;, for e;‘éalmp.lre (1932) showed individuals simple designs and gave

" them the name of &n objects When the individuals drew the desipgn

" fram memory, they drow it to resmmble whatever the object was that

| ~had been suggested to them.
| ’ o Precedents An historical precedent ocan be found for most errors
- of mman cbservation, Although the writer has not tried to make an
H"-, f : _historical survey of reports of earlier unidentifie;l aorial objects,
he feels sure that therc have been many such reports in years past,
particularly during and after ¥World War I,

Small Wind-borne Objects. It 1s possible that same observers

' ) ’ ) : .
{ ) 7 77 may have seen srall objocts carried aloft by strong winds, or objects
droppod from airoraft, Bits of papor, small ocartons, oto., may oo=-

catlonslly be carried to 8 oonsiderable haight by strong winds. Air-

‘ernft mey sometimes iettison amall artiocles, It would be impossible to

1
.cw::z‘«‘Igs:r:Tl.mL
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estimate the distance, size or speed of such cbjeots, and it waild be

easy Lo fail to recognize them,

Conclusiocns
i il

It is concluded by the writor that there are sufficient psychological

Aéxpluﬁations feor the reports of unidentified flyiﬁg objoots to

provide plausible explanations for reports not otherwise explainable.

. These errorx in idehtifying real stimuli result chiefly from inability

to estimate spegd;'diatanpe and size,

Reccmrendations
WREREET IR TN

The following recammendations are offered:

l. Test the ability of pilots to estimate the course of a emall

lighted balloon while doing merobatics with it at nights It is suggested

that geveral pilot§ try to £ly pursuit ourves and collision courses

bbn such targets at nighf and report scourately their gsensaticns. It

wauld be desirable, but pfobably impossible, to koep them fram lmowing

~ the nature of the light sourca.

2, In 2ll future reportac of unidentifiod objects spocify tho

locabion of the object with reference to polar coordinates {direction

and degroes mbove the horizem) rather than asking individuals to estimate

~distance, ' If possible, obtain en estimate of size in terms of the

visual angle subtended by tha objeot.

3¢ In all future investigations determine the angular position

| of the sun with raapeot to the unldentified object and the observer,
. Also detennine the approximate time during which the object was in
sight (thia information was not aveilsble for more than half the

o _reports),

CONFIDENTIAL
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In Reply :
"Refer To: AWS DSS : 11 ¥ay ‘1949

SUBJECT: Unidertified Flying Objeots
2 +&

Air dateriel Command
Wright-Patterczon Air lorce Rase
Deyton, Ohio.
" ATTN: MCIAXO=~3 )
‘1. Referevce is made to letter from your headquarters, ACIAXS,
dated 9 March 19L9, subject "Unidentified Flyinz Objects," and first
indorsement thereto by this headquarters, dated 31 March 19L9.
-2, ‘The incident sumnaries 173 through 237 have boen checked
against routins weather-balloon asconts made by the Air Force, Navy
and Weather Bureau, Conrments based on this review are inclosed.

3. It is recommended that the "Guide To Investigation Of Uni-
dentified Aerial Objects™ be changed as follows: Item 13, "Direction
of Flight of Object," should be clurificd so that vertical and hori-
zontal motions are distinguished if posgiblae, und so that motion is
spacified as the direction towards whith the objsct appears to move.
"Rolative to Radar Settings™ should include a statewsnut of tho type of
radar set usod.

FOR IHE CHIBF, AIR WEATHER SURVICE

e

/S/' W. A. west

2 Incla; ' W, A, WusT .
1 -« Incident Summaries : "~ Lt. Col., USAF

2 - Comments 173 thru 233 Ad jutant Gensrael

o
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No. 173: Rawinsonde released from Barksdale AFB at 1500 CST.

' Shreveport urder influsnce of very tight low of a local nature which

extended through the 500 mb. level. 1In all probability, rawinsonde

" balloon path was ciroular following isobar curvature around Shreveport,

hence balloon was seen approximately two hours later in the same area.
Assuming a balloon leak, not altogethor uncommon, the rawinsonde could

" have remainod low enough to be seen. Winds reported as high as 70K
account for speed. Conclusion:; Rawinsonde balloon.

No. 1743 ‘Nearest pilot balloon sounding release was at Lake Charles
at 0300 CST. V¥ind flow WNW in lower lovéls, changing to SSW with alti-
tude. No winds of high enough velocity to carry pllot balloon sounding

' from Lake Charles to New Orleans in time interval were repbrted. Only

other release in the area was at Biloxi, North of New Orleans. Winds

‘aloft were WSW. S8peed stated by observer of 300 M.P.H. is approximately

15 times greater than any wind reported for that area. Conclusion; DNot
a balloon. ' - ,

‘ No. 175: Pilot ballcon sounding released from Albuguerque at same
time &8 observation. Upper winds show WKW flow hence could not have been
the AB balloon. Great differences of opinion exist as to speed and shape

‘of the object. One observer states that the object was not a weather

balloon. _All avidence indicates thet this is true. Conclusion: DNot a
balloon. ‘

No. 1763 Navy rawinsonde and Weather Bureau pilot balloon sounding
were Toleased approximately one hour prior to sighting. Wind flow, how-
ever, was WNW at all levels from the surface to 15,000 feet which would
geom to preclude the possibility of either balloon drifting North to the
San Pablo area. Both witnesses also agree that the object was travelling
at high speed., \inds for that region did not exceed 25 K. Conclusion:
No balloon.

No. 177: Crack-pot report; insufficiont information to evaluate.

Ng, 178; No weather balloons were roleasod in the vicinity on the

date mentioned.

No. 17§;A,Crack-pot report; insufficient information to evaluate.

No. 180;: ' No date given hence no analysis possible.
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.- No. 1813 This obviously inaccurate report says in effect that
~ ‘the object was seen about 30 minutes after pilot ballcon sounding and
* pawinsonde release time. From the known releast points, wind direction
and speed at the level mentloned, this object or obJects could not
possibly have been a weather balloon. '

. No. 18: Yo balloons released within 120 miles of this position,
but iT Wind were from west it could have been a leaking balloon from
Norfolk or Hatteras which was not rising as it should. liowever, the

"date of incident cannot be read from the questionnaire, hence no definite

conclusion can be drawn.

- p
1
o

No. 183: Purely a radar repofﬁ. If this report is accuréte, couldn't
possibly be a balloon.

No. 1&ly - 185; Very controversial accounts of speed (0 -~ 3 times that
of a Jot); description sounds like burning pilot balioon sounding with
lantern. However, nearest release was two hours earlier at St. Cloud.
Could have been this pilot balloon sounding assuming a lealky balloon to
keep it at a low altitude. lot at all probable, but possibly a balloon.

No. 186; Object repofted moving directly into headwind of 20K. Only
possible vieathor balloon would have beon moving SE from Salt Lake City.
If speed is any criterion, this was dofinitely not & balloom.

No. 187: A hesvenly body, Venus.

No. 18%; Yo actual sighting; a rader report, if accurate, definitely

no weather balloon.

No. 149; Rawinsondes releasod at lontgomery and Atlanta 1 1/2 hours
earlist &nd would have been blown into sighted area by upper winds. Only
a faulty balloon, however, could have descended %o that low altitude.
From desoription, balloon is most unlikely. -

‘No. 1903 Lvery indication seems to poirnt to this object being &
rawinsonde balloon. Rawinsonde scheduled to be relsaced from Munich
approximately one hour previous to sighting. Very light winds in Yunich
ares, Definitely a balloon.

¥o. 191: Only balloon released in wind pattern thet would carry it
over Junction City was released at Dodge City approximately one hour
before sightinp time. If reported direction ana speod of object were at

all acourate, balloon not possible.

No. 192; Bulloons released from CJte. Cloud ard puluth just prior to
sighting. «ind perfect for carrying balloon xk into observer's path. Wind

2
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reported at 30K at about 80° to 110°, sSteadily rising is also in-
dicative of weather balloon.

No. 193; No date given; very little information; cannot de-

termine object. ..

No. 194s Definite idontity established by M.I.T.

No. 1953 Very little informution, only radar pipe} cannot de-

‘-{"termine I weather balloon or not.

kﬁol 196; Radar scope observation only; objeot travelling directly

into Wind. Cannot determine if balloon, but unlikely.

No. 197: Almost certainly the ocomet discovered by the Sydney
astronomer. No balloon could have reached Riihmond at the time the
object was sighted inasmuch as the sighting time and release time
were almost simultaneous.

No. 198; No visual observation; radar blip moving at high speed
and constantly changing direction. If radar report is accurate,
couldn't possibly be & balloon.

No. 199: Viind, time and number of objects sighted rule out pos-
8ibility of weather balloons.

No. 2003 Definitely not weather balloorn. Course southerly, wind
almosT due North at all levels. Only station releasing balloon in this
area is North of Crescent City. )

No. 201; Pilot balloon sounding released from Azoress station at
0300 3. Time of sight "about" that time. Desoription sounds very much
like lighted pilot balloon sounding. Only discrepancy is speed which
is reported from 25 U,P.H. to 800 M.P.H, If the lower speed is cor-
rect, object may be almost certainly assumed to be a weather balloon.

No. 202; Time of sighting was five hours after last scheduled
releass time for any rawin or pilot balloon sounding, thus discounting

" a balloon leak, would put it far too high for easy sighting. Defin-

itely not a weather balloon.

No. 203; Again last scheduled release was over five hours prior

to sighting. Only possibility, and a definitely unlikely one, is a

‘lighted balloon falling in flames from an extremely high altitude.

No. 2043 Venus.

No. 205; No date given on this, therofors, impossible to check

"wind TTow pattern. Time, two hours after scheduled release time for
. Kensas City, Columbia, and St. Louis, Ho. balloons.




	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

