— h

" RETURN 7O

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




UNCI ASSIFIED

RFECOMMENDATI ONS

Future activity on this project should bs carrisd on at the
minimum level nacessary to record, summarizes, and evaluate the
data recaived on future reports and to completes the specialized
Investigations now 1In progress. When and 1f a sufficlent number
of incidents are solved to Indicate that these sightlngs do not
represent a thre=at to the security of the natioh, the asslgnment
of speclal projsct status to the activity could be terminated.
Future Investligations of reports would then be handled on a routine
basis like any other intelligerce work.,

Reporting arencles should He Impressed with the necessity
for geatting more factual esvidence on sightin;s, such as photozraphs,
physical evidence, radar sizhtinrs, and data on sizs and shape.
Personnel sighting such obJ]escets should engavs the assistance of
othears, whean possible, to ot morea definice data, For example,
military pllots should notlfy neizhboring bases by radio of the
; presance and direction of flizht of an unidentified object so
| that other obsarvers, 1in flight or on the zround, could asslat
' in 1ts identificat ion.
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CONCLUSIONS

No definite and conclusive evidence 1s yet availablse that
would prove or disprove the existence of theses unidentified objects
as real alreraft of unknown and uncanvenrtional confisuration.

It 18 unlikely that poslitive proof of thelr sxiastence will be ob-
tained without =xamination of the remains of crashed ohjects.
Proof of non-existerce 1s aqually 1mpoasible to obtain unl =ss

a reagsonable and convincing explanation is determined for each
incident.

Many sightings by qualified and spparantly rellable witneasses
have been reported. However, each Iincidant has unsatisfactory
features, such as shortneass of time under observation, diastance
from observer, vagueness of deseription or photographs, inconsis-
tsnclies between Iindividual observers, and lack of descriptive
data, that prevents definite conclusions baing drawn. Explanations,
of some of the indidents revealed the axistence of simple and
sasily understaniable causes, so that there 1s th=~ possibility
that enough incldents can be solved to ellminate or rsreatly reduce
the mystery assoclated with thease occurrences,

Fvaluatlion of reports of unidentifisd objects 1s a necrssary
activity of military intelligence azenclies, Such sightings are
inevitable, and under wartime conditions rapid and convineing solu-
tions of such occurrences ar< necessary to maintain morale of
military and civilian personnel. In thils regpect, it 1s considered
that the establishment of procedures and training of personnel 1s
in {tsealf worth the affort expended on this project.
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DISCUSSION

Orpanization of Datay on Incidents

Approximat o1y 243 domestlc Incidents have beaan reviewed,
at the present time. In each incident, the observors have been
interropated by investizators and trke results have besn analyzed
by tachnical personnel.

Condensead summarisas have been prepared for the list of in-
cidents in sufficient ouantity to make tlhe basic information
casily avallable to individuals or azencies having an authority
or an interest in ths project. (See Apnendix A).

A detailed check list, compiled by technical personnel, in-
dicating the basic 2lements of information, naceasary for analysis
of the Iindividusl incidmt, has besen prepar<d and distributed
to appropriate government agencles,

In order to 1dentlfy ordinary and conventional objiects, that
have probably been Included in the list of reported incidents,
graphical mesthods have beaen applisd, so as to prasent the baslic
data in such form that overall facts, implicit in the rouped data,
will be made apparsnt. (8ee Appendix B).

The préparad graphical data includes:

(a) Charts conecerning unidentified asrial objects, to indi-
cate:

l, Type of obj=ct observed

2. Vicinity in which particular type of objact was ob-
served

3. Dirmsction of flight

(b) Locations of guided misgsiles, reaearch and related
centers

(¢) Locations of mirlines, eirfields, both military and
commertlal.

(d) Locations of radic beaccen stations

(n) EKnown or projected radar stations f{rom which reports
and assistance may be derived

(f) Meteorological stations from which balloon release data,
radiosonde or theodeolite readings may be obtalned

(g) Past, current, and projected celestial phenomena

(h) Flizht patl® of migratory birds
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Psychologlical Analysls

A paychological analysis of the reaported data 1s being pre-
pared by Aero-kedical Laboratory, A.M.C., for the purpose of de-
tarmining those incidents that are probably based upon errors of
the human mind and senses. A preliminary verbal report from the
professional psychologists Indicates that a conslderable number
of Incldents can he sxplained as ordinary occurrences that have
been misrepresented, as the result of human errors.

The condition of "vertipgo", well known to airplane pilots,
as well as others, 1s considered to hHhe an iImportant factor In
some of tha reported incidents. "Vertigo" 1s dafined from a
medical viewpoint by Webster's Dictionary as "Dizziness or swimm-
ing of the head; a disturhance in whlich objacts, though stationary,
eppear to move in various dirmctions, and the person affected Tinds
it difficzult to maintain an ersct posture, It may result from
changes Iin the blood supply of the brain or from disease of the
blood, eyess, ears, stomach,or other organs."

Aczelerationa, resulting framairplane maneuvars, topgstha W%with
space-oriantation difficulties at night in an alrplane, due to
the lack of or strangensss of visual referanceag, makes a condition
of "vartigo” mores 1ikely to appear in perscnnel in night-rlyling
aj reraft than under more normal condlitions. The fast that both
pilot and co-pillot may reanort the same impressions 1s not complate
proof of accuracy, =ince both indlvidusls have experienced the
same maneuvers and accelerations and have viewed the same lights
and surroundings under the same optical conditions (including
the same windshidd and canopy glass).

A more complete dicussion of psychological factors 1s expected
to he provided in a fubture status report. Quite probably, some
of the incidents of fast, highly mansuvering "lizhts", reported
by both air and ground observers, are the gesult of "vertigo" or
optical 1llusions. :

Strictly speaking, no engineering analysis of an incident
should be Iinitiated until the psychological analysls has beesn
made and has shown that paycholopical factors cannot explaln the
observation.

ocrmation and

Arancieg, Outside Air Matariel Command, Supplying Inf
Analysis |

Specialist services, supplementary to those of Alir Materiel
Cormand technical offices, are being provided by a number of agen-
cles,

The Air Weather Service has reviewed the 11st of incldert s
and has provided the information that twenty-four of tlhem coinecilde,
both with respect to location and time, with the releass cf
weathesr balloons,
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The Ohio State Unilvergity has contracted with Alr Materiel
Command to supply astronomical servkes in an «ffort to iidentify
meteors, planetoids and assoclated phenomana. Professor Hynek,
Ohio State University Astro-Physleclst and head of the University
Observatory has undertaken to raview the incidant summnary sheets,
While this work has not yet been completed, Profeasa Hynek has
reported verbally that he is satisfisd that a number of the ra.
ported observations represent asstro-physical phenomana,

Mambers of the Sclentific Adviscory Board to the Chilaf of
Staff, USAF, who have provided consultant services tn Project "Sign",
include Dr. Irving Langmuir, Chief, SGanaral Tlectric Research

and Dr. G. E. Valley of MIT,

A preliminary type of interview has bYeen heald betwsen Dr,
Langmuin and personnel of Project "S!ign" during early stages of
the projeect. It 1s intended to consult further with Dr. Langmuip
in an soffort to supplemant present technlcal ef“orts toward 1lden-

tifying the reported objects.

Dr. G. B. Valley has displayed an acztlve Iinterest in Project
"Sign", to the extent of reviewing the reported incidents and
writing an overall type of analysis in wrich he groups the various
objects and then analyzes sach group frcm the standpoint of scien-
tific feasibility. This analysis ls provided as Appendix (C) to
this report.

Inasmuch as various surmises have bYeen advanced that some of
the reported observations may have rspresented "space ships” or
satellite vehicles, a special study has been initiated with
the rand Corporation, under the Rand Project, to provide an snalysis
from this standpoint and also to provide fundamental information,
pertaining to the basic design and performancze characteristics
that micht distinguish a possible "space ship.,"

As a preliminary undertaking, the Rand Project has submitted
a study by DPr. Lipp in which the possibllity 1s explored of any
planett in the known universes being Iin a physicel and cultural
nosition to allow the davelopment and use of the "space ship”,
This study has baen prepared in the form o a report that 1s pre-

santed as Appendix (D).

The Waathar Bureau Library of the Departmsant of Conmerce has
supplied information on "ball lightning". This was requested be-
cawae of the helief by some parsons that some of the ohservatlions
may have rapresented "ball 1ightning". It appears that the sub-
jesct of "ball lightning" occuples an undetermined status and
authoritiss ars not at all convinced thst such a phesnomena actually

axists.

The Federal Bureau of Investigation has assisted Project "Sign"

in a numbher of instances, both by investigations of the character
and reliability of witnesses of incidents and by providing other
investigative sarvices,

¢=I5
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Conslderations Affecting Analysis and Fvaluation
OPERATIONAL

Inasmuch as there is a distinct possibllity that a numher
of the reported incidents represent domestic projects of a s=~cur-
fty-classified nature, the 1list of Incidents has besen submitted
to higher echelons for review,.

Since waather balloons, blimps, airplsesnes of unusual slze
or conflguration, and gulded missiles test vehicles may represent
some of the observations, action has b=sen taken to o»taln informa-
tion, concerning scheidules and flights of such eraft from the
appropriaste agancles,

In connection with the psychological studles baeing performed,
extensive Investigations, concerning the character and reliability
of the reporting witnesses have been made,

TECHNICAL

A cortalin proportion of incldents app=ar to be real alrecraft,
though of unconventional configuration. 1In order to investigate
the credibllity of their exlistence the followlng factors must be
considered in any technical analysis.

Aircraft
Method of Sypport (1ift)

Winos

Fusalage Lift (Winpless)

Rotor

Vartical Jet

Magnus Effect (rotating cylinder, cone or spheres, sub-
jected to relative translaticnal sir velcelty)

Aarostatie (lighter-than-alr craft)

Mathod of Propulsion (Thrust)

Propellar-reciprocating #ngine combination

Jat, rocket, ramiet (utilizing conventional fuels and
oxldants or possibly atomic energy)

Nerodynamic (Katzmayer Effesct - oscilléting airfolls

« developing nakative drag (thrust)

If an atomic energy powered angine were available, a small
mass flow at a large velocity eould accomplish the require~d 1ift
and propulsive forces and the large energy expenditure would
be of amall Iimportance, +

However, the heat sxchange requl ~ments for the atomlc-
powered enzine appear to demand physical dimensions of incrdinate

size that pres=ntly would pppedimde the use of this powerplant
for alrecraft.

- | S-11750
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In addition, manned aircraft would require an sxcessive
percent welght of shielding for human protection, unless configura-
tions of extremely large size were used. If unshielded craft
were In operation, exlistl ng detection means would probably have
indicated their pressnce,

Métallurgical limitations to date, 1limit the rate of aon-
verting the heat enargy of the atomic source to useful propulsive
work to such an ineffective order of magnitude thet such a power
system 1s quite unlikely from the standpoint of size and weight.

Stability

Aerodynamic (both static and dynamic through the use of
asrodynamic surfaces and walght distribution).

Servo-machanism (gyro or accelerometer - servomotor systam)
Control

Movable surfaces In alrflow or jet

Jet (flow control or swiveling types).
Posslbla Spaceships

World knowledge, technlques, and rasource~s are considered
to be presently adequate for the development of spaceships.

Distinguishing design and performance parameters are ex-
pected to be sup;)lied as a speclal study by the Rand Project.

Probable Natural Phenomena !

Astrophysical (meteors, comets, planstolds, etc.)
Astrophysical analysis 1s expected to be performed by
personnel of QOhio State Unliversity Research Foundation.

Electromagnetic (ball li:htning, St. Elmo's Fire, Phos-
phorescence, corona, ete.).

-Ordnance Iteams

While this analysis considers the reported objects largely
from the standpoint of alrcraft with requiremants for speed and
substantial duration of fligzht and rance, 1t 1s entirely possible
thet the configurations reported in small sizes could serve as
very useful ordnance items tc taske the place of (or supplement)
such short-range weapons of ground (infantry) warfare as the trench
mortar, hand grenades, »~tc., The small saucer-like, spinning,

L S-11750
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disks, reportedly undsr development by the USSR with the ald of
German Sclentists, mving saxplosive edges and launched by a com-
pressed alr catapult, (perhaps in the mannsr of clay plgeons pro-
jected by a trap mechanism) could possibly be ordnance articles.
Also, such devices could be’used by aircraft In attacking enemy
airplane formations. In such cases, only a modest spead, short
rance,and 1limited flight duration would bs required, hBnce the
asrodynamic afficiency of the design would not be of very much
importance,

L i e
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Insufficient Information for Even "Possible or Hypothetlcal
Type Datermination'.

Discreditead Reports

Frronsous (Sea Discussion, Psycholo~ical Errors)

¥alse

Technical Analysis of Vgrious Conflgurations

The extreme lack of data for mach of the incidenta that have
| been reported makes it pressntly impossible to accurately identify
| any of the reported craft with respect to design and p=rformance.

Technical analysis must bs made by considering possibilities and
probabilitiss, which are expected to be proved or disproved only
when complete data or physical specimens of alrcraft (erash) are
available, Pndflentified aerial objects mppear to be grouped as

follows:

(1) Flying disks (saucers)
(2) Torpedo or Cigar Shaped Rodiss (no wings or fins vielble

{ in flight) o
(3) Spherical or Balloon-Shape Objacts(capable of hocllfig
* dascending, ascending or travelling at high speed).
(4) Balls of light (no apparent physical form attached).
Capable of maneuvaering, climrbing,snd travelling at high

apead.

! The first three groups of objects are capable of fliszht

; through the atmospheare by means of asrodynamic and propulsion de-

l signs (to produce the raquired 11ft and thrust) that are readily
sonceivable by aeroanutical designers., The stabllizing and con-

F trol features that would be required, while more obscure, could

] conceivably be provided, The question arises, however, as to

L whether thase configurations would develop much speed and allow

F a sufficient duration of flight and adequate range to bs of prac-

tical us=~ as aircraft,.

F Flyingz Disks

The disk or circular planform hes not b=en used iIn represen-

' tative alrcraft, either militery or civilian, for the resson that
i the induced drag, as det-rmined by the Prandtl theory of 1l#ft, would

_ ¢ . UNCLASSIFIED $-11750
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apparently be excessively high, since the aspect ratio of a cir-
cular planform is only 1.27. Extension of the Prandtl theory,

has also shown that the maximum possible 1ift comfficiant to He
expected from such low aspect ratic planforms should also He

poor. In addition, the relatively large mean asrodyramic chord
would present difficult desliegn prohlems, to achleve static longl-
tudinal stadl 1icy for airfoll sections having a significant ceanter-
of -pressure travel, or for airfoll ssctions of so-nalled "stable"
type, when equ’pped with allerons at the tralling edge,.

In the vary low aspect ratio ranpgs, the Prandtl theory 1is
probably vary lnaccurate., W#ind-tunnel tests of very low aspect
ratio airfolls Indicete much less induced drag increass than =x-
pectad frocm theory and also demonstrate very high maximum 1ift
coefficlent accompani~d by sextremely hich stalling angles. How-
ever, In cenersl the induced drag of wery low aspect ratio wings
is much larger than the induced drag of conventional aircraft
wines, a conditlon which would edversely affect s8ll performance
values in flight conditions which require medium and high 1ift
coefficliants. Thus, performance in e¢limb, at altitude, and for

longerange conditions would be relatively poor, slthough high
spead would be little affected.

Notwithatanding the predicted aerodynamic disadvantages of
¢ircular planform wings, quite a number of experimertel offorts
have been made to use this conflguration - and riot all of them
by persons ignorant of aerodynamic fundamentals., ®Experimental
wind-tunnel work at the NACA (1933) showad both maximum 1ift co-

afficients and stall characteristics much more favorable than
could be anticlipated.

The problem of static longitudinal stablility could possibly,
be solved by the use of a stable alrfoll section of the reflexed
tralling edge type with wing tip ailerons (perhaps floating) aero-
dynamically independent of the wing.

At supersonic speeds, where the induced drag 1s small,
the eircular planform offers the probability of reduced drag,
characteristic of low aspesct ratio airfoils in the suparsonic
ranze. Also the circular plenform presents a swept-back leading
edges (of variable sweep along the span), which should result in
a reduced effective Mach Numbear, with attendant reduced drag for
a certaln supersonlc speed range.

No definite informaticn has been received on the method of
propulsion used on flying disks which have been sighted. However,
because of distance factors involved in the sightings it is quite
possible that either propellers or jet propulsion could have bean
employed without belng noted by the obssrver,

FPlving Fuselages (Tapedo or Cilpgar-Shaped Bod

While the cigar. or torpedo-shaped body represents an efficlent
form for the fuselage of an sirplane or the body of a guided misslle,

po i og R lR S $-11750
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in neither cases has it been used as a primary lilft-producinz sur-
face., However, an extenslon of the Prandtl theory of 11ift indil-
cates that a fuselage of the dimensions reported by the Eastern
Alrlines pllots Whited and Chil~s in the Montgomeary, Alabhama, Iin-
nident could support a load comparable to the walght of an alirecraft
of this slize at flying speeds In the subsonic range. The Prandtl
theory probably glves very conservative valuess of maximum 11ift
for bodies of thlis shape. German expsrience iIndicatas that the
maximum 11ft may b~ twice as high as that glven by the theory.

Although the craft sighted by Whited and Ch'las was reported
to bea without wings and fins, it 1s possible that 1t could have
baen squipped with extensible winzs for take-off and landing,
containead within the fuselaze in crulsing flight.

This type of alrcraft could also be partially supported in
tha take-off and landing cond’ticn by the vertical component of
tha jet thrust, 1f the landing and take-off took place with the
fuselage axis, or the jat stream directicn In s vertical or nearly
vertical altitude, The further possibility that an extensible
rotor, concealasd within the fuselage, could have been used, would
provide anothar method for landing and take-o®f that would allow
wingless flight at very high speed. Such a d2sion could resvilt
In a relatively large duration of flight and corresponding range.

While no stabilizing fins were apparent on the "flying fuse-
lage" reported by Whited and Chiles, it is possible that vanes
within the jet, operated by a gyro-servo system could have pro=-
vided static sta"ility, longitudinally, directiconally and laterally.
The same vanes could also have been used for accomplishing statle
balance or trim, as well as control for manesuverin;,

The above discussion regarding weight, controllability, sta-
bility, =wtec. is not intended to reapresent deductions ragardlng the
axact nature of the torpsado or cigar-shaped aircraft which were
sighted by the airline pilots, Whited and Chiles, end others. They
are marely statements of possiblilities, which are intended to show
that sush an alreraft could support and control 1tselfl by aercdynamic

means.

The propulsive system of this type of vehlicl~ would appear to
be a jet or rocket engine., The specific fuel consumptlon of snpglines
to this type would be rather high., This, coupled with the [act
that aerrodynamic 1ift on sush a body would be accompanied by
high drag, places a s~rious limitation on the range of this alr-
craft for any particular gross weight, If this type of unidentl-
fied asrial object has extremely long ranze, 1t 1s probable that
the method of propulsion is one which is far Iin advance of presently

known enzines,

Round Obieets (Sphericale and Ba'loon-Shaped

Sphericals or ballooneshaped objects, are not usually considered
as afficlent aireraft. Not only would the drag of such bodies be
high, but the energy expenditure that would be reguired to develop
1ift by aerodynamic means would be excessive. The only conceivable
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—

: :;r.a- jq .{ k
T@chnical Report NO, FeTR-g m—Im ‘J
SR N
E e BLONS &
L -
UNIDENTIFIED AERIAL OBJECTS % il .Qé Q\ |
& |
PROJECT "SIGN®™ E: Q\ |\
& N
= |

Release Date:
February 1949

\&\“%,, f

,{

~4

3
&
AIR MATERIEL COMMAND 1

HEADQUARTERS

=\
oo
WRIGHT-PATTERSON AIR FORCE BASE RN
]
5411750 — oo
DAYTON, OHIO Par AP I
UNCLASSHIEL» 1 g |
OWNGRADED AT 2 YRAR INTPRVALS
— DIECLA

ry cj X




_eren
ot T e o
NLL“#bnﬁED
means of produclng 11ft for such a body;, other than by asrostatie
(simnle buoyancy) means, would b= by rotation of the sphare with
translational motion relative to the sir; or by ilscharging a
stream of alr vertically downwerd., Aerodynamic Ml ight could be
accomplished with a rotating sphere, provided the detalled desipgn
problems, including stability and control were worked out. The
methods, using a blowar system or jets, would require Ppelativdly
greater amounts of snergy and while they coculd be us=ad for flights
of very short ranze and duration, would not ordinarily be con-
sldered as practical by as~ronautical desi rners,

The obvious explanation for most of the spherical shaped
objects 1s that they ar~ meteorological or similar type balloons.
This, however, does not explaln resports that they travel at high
speed or maneuver rapidly. It i1s possible that the movemant of
the objeacts was some kind of an optiecal 1llusion, or that movement
for a brief period due to a gas leak In the balloon was exaggeratad
by observers,

Balls of Light

No reasonable hypothesis of the trus nature of bhalls of 1izht,
such as that reported by Lt. Gernsn at Fargo, N. Dakota, has besn
developed that explains the behavior reportsd. The most resson-
aAble explanation 1s that the lights were suspended from balloons,
or other mesans o support, not visihble a2t night, and the violent
mansuvers reported are due to i1llusion,

Poasibility of Scientific Davelopments in Advarce of Knowl~dgs
n this Country.

Consideration has been glven to the possibility that these
unidentified aircraft represent scientiflic developments bayond
the level of knowledpge attained in this country. Since this 1s
probably the most advanced of the industrial nations on the earth,
and our interest in scient!fic davelopments throuchout the world
is very actlve, 1t wbuld be necessary for any other country to
conduct research and development work in extereme sacrecy for any
such project to have reached such an advanced state of development
without a hint of i1ts existence becoming known heres, The only
nation on sarth with extensive technical resources which has such
rigid security, 1s the U.S5.8.R. An objectlve evaluation of the
ability of the Soviets to produce technical developmernt s so far
in advance of the rest of the world results in the 2onclusion
that the possibility 1s extrerely remote. Most of the successful
Soviet aeronauticel developments have been ppoduced by utilizing
experience of other nations, somes of them being very close coples,
so it is very unlikely that they have devaloped the propulsion and
controldevices neceasary to make these objects parform as described,

Another possibility 1a that these aerial objects are vislitors
from another planet, Little Is known of the probablilities of 117
on other planats, so there i1s no »asis on which to judge the rossi-.
bility that civiiizations far in advarce of ours exist outside .he

earth, The commentary on this possibility b{ Dr, James Lipp of
the Rand Project in Appendix D , indicates that thls solution of

the mystery connected with the sizhting of unidentifiaed flying
-¢=='HN€9 LASSIFIED
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objmscts 18 axtremely improbeble, Pending elimination of all
other solutions or definite proof of the nature of these obj-cts,
this pcasibility willl not be further explcred.
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v APPENDIX "A"

Distribution of Incident Sumraries:

Alr Materlel Command

Aero Medical Laboratory (MCREXD)
Weathe Liaison (MCLAWS)
Reszearch and Development (MCREOS)
Electronic Plans (MCREEP)

Technical Intellicence, Technical Sec%ions
, MCI)

Other Agencles

Directorate of Intelligence, Hq., USAF (AFOIR
Office cf Naval Intellicence (ONI)
Cambridpge Flald Station, Cambridpge, Mass.

Alr ideather Services, Andrews AFB, Washing-
ton, D. C.

Ohio Stats University, Dr. Hynek
Rand Inc., Rand Proj=sct (USAF)
Scilentific Advisory Board (USAF) Dr. Valley

4

8-11750
11 UNCLASSIFIED




N 'Tﬁ" "l“r'lr‘ g » Y TN i ! i o ¥ ;'I“lr"'.l—' L | Vj

"APPENDIX B" | 'i

A

-

’ " g b AT 4 s g b AL s, Il - ] g i
S N S W O L o B N v s B g

-11750

e — L] -

B N S SN O B b B B | N




£

7N

H . N
: ~
..\-_. Y.
. v 4

.'. e e x .. .1. :I”‘”f Ty F ‘ 1 ....I.1.. ‘ | " o X . ”.I..f_____- l..-.l
05950 %, COSISR LA RKLLLHK AR
‘.’_? & X i e & g O } - < - -

v

Shape
- 203

Incidents #1

Sightings By

i
k. UNCLASSIFIED

A N |
9.9.90.0.9.9 &
w,ononouvnnm’no 20

: | .. . TAVAVAVE-A @ 4 d. SR 0 PP PR Tl W g N N N N I...l...l‘l_.i...n
i,.Jidiiliﬁi{diiéiQA3&1&ﬁﬁﬁﬁﬁﬁxﬂaﬁﬁiﬁﬁﬁﬁﬁﬁshﬁbﬁ‘Q(@E%‘Qm
7SRRI K RIS RS 0202070 0 0 000 % %\ 9%

R R RS SIIIIIIINIINIIIN 1L oL

%%
o 5”nonon¢u¢&n0r0r

SR RIREIK %&uo XRREIEKKK 8
wu”&ﬁﬂu”&no»onom"o%.mm& * b&u&.@ﬂin&&&&”ﬂ A

¢ -

O e B ¥ g8 =




UNCLASSIFIED

_ A Shapes Incidents 1-233

1949

3
3

2

.

'

:

3

3

m.

A . 3

e e i -

| — ———— —— —_——  —— L\l\:l —
\\‘Vl\l-.l lll.l...ll.l
.l-ﬁull.lli‘nlll\\v.l.\
lllll\lll.l‘l‘llll‘l\ll
L —
e
...-I.ll.ll._.l_.l_l.
..l..l.l._,‘_-...-.lll. -
.1.\\\
e
A\\\I‘I\ll.\l
I-Jlfri.--
f-r..l.,..l.._r-
i e "
-_—
I.llll-l.’"uf!
._l..f.!..-lul._llru
—  — E— T —  —  m— — il i-ulnrlnﬂ_. R — - —— - —— — - -
\\
—
& ™
il e A
= e
il-ull
e e s
.Il"ll.l
-ll."lll‘l’l’lll-!"‘l
. II-|II.I|1|1....II.|
LY

B — e — =

— R —— T — T e —— — i = —— S - -y — . - - - ’ - ’ et

RI VT PIRRAXRE IV gggaAnge oo o

3-11750



8-11750

19,8
)
UNCLASSIFIED

®
o
15

— — — N — — — ——

UNCLASSIFIED
-
Dise Shapes - Incidents = 1-233
Intensity of Sightings -« By Date
(& ]
&

.II.IlIIIII—Il-I.
-

»] 3 |
3 |
A “
|
qeJd
M P N6t uep
| L)
h < - e e e et - . 2 A Wl R R : B 0 T
| %Eﬂi ST65..m. Ruiﬁq..éﬁh.in:lﬂ
_. -
o
T T T ey . T ..r-ninm--..#.h;EE N

B e I e e e o ¥ n o ey o e ke i el L £ f a b a poeliiie o S g S I, L e e el e




Ball Shape Incidents 1=23%3
Intensity of Sightings by Da e

1947

. i - — - — | —— - —— — R~ i . . ——

. | e
BB ROR S BT aanaiRed s il

AON

M6t wer

. - G S R RSO et o = T e w aea m—

83«11750

UNCLASSIFIED

A%



iiscellaneous Shapes (Other than Ball, Disc & Undotominlﬁd)'

Incidents 1-233

Intensity of Sightings - By Date .
1947 ‘ 1948
: :
| | *
' |
: .' ~.
| |
'n
| | /\

o wwwier vew adBERS ESREE S REED

-. , \

? 3 \‘\ \ [\

; | il f;\ \
. ./\"u ’ f'i : 1 '{ -I |
* S ENE L SRV R ER
; S |

|
|
|
|
|
|
|

!

1‘ B e S —
|




1919

UNCLAQSI ~ifgl 11750

he /
%
mm . S il ©
..D “Wv ,\ _ B$aﬁ iw =~
—- ,m Ri o T L SRS i o - —— e e — - — - ,
= 8 . |
N nﬂ . oe(
r 14N I.m
S . 5 sox
= e 320
- M.w. . 1deg
% o 0 2 X G - 8n3ny
w : _-— Lrop
| Lo ’
| iy
| ._ r~
by m 1.8 oon -
Sl . Trady
| YOIBR
: qed
~ p LR6T uep

LI OR23539 3NN ~o Wdm ol

T T Ty T AL = o s W e s e

A e b s Bl T LR T T AT - e T SR e TR S e




NOTE

When drawings, specifications, and other data prepared by the
War Department are furnished to manufacturers and others for use
in the manufacture or purchase of supplies, or for any other pur-
pose, the Government assumes no responsibility nor obligation
whatever; and the furnishing of said data by the War Department
is not to be regarded by implication or otherwise, or in any manner
licensing the holder, or conveying amny rights or permission to
manufacture, use, or sell any patented inventions that may in any
way be related thereto.

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

Espionage Act

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

“The above Espionage Notice can be disregarded unless this
document is plainly marked with a security classification as
“Restricted,” “Confidential,”” “Secret,” or “Top Secret.”

The U. S. Goverr.ment is absolved from any litigation which
may ensue from the contractor’s infringing on the foreign patent
rights which may be involved.
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Sems Considsrations Affecting the Intsrpratation of Reports of

Unidentified Flying Objects
3y

G. E. Valley, lMember Sclentific Advisory Board,
Office of the Chlef of 3Staff, United Stetes Alr Force

The writer has studied summary abstracts and comments
partalning to unidentified flylns objects, which were forwarded
by Alr Forece Intelligence. These remarks are divided into
three maln parts: the first part 1s a short summary of the
reports; the second part ccnslsts of a2 ceneral survey of
various Eﬁssibilftie o accounting for thke reports: the third
part contains certaln recommendaticns for future action,

PART 1T -- SHCRT SUMMARY OF OBSERVATIONS

The repcrts can be prouped as follows:

Group 1 -- The most numerocus reports indicate the daytime
obgervation of metesllic Adisk-1like abjents. rouchly In dlameter
ten times their thickness. There 13 some sugrestion that the
eross gestion is assymetricel and ratlter like a turtle shell.
Revorts agree that these objects are capable of hlsh acceler-
aticn and veloec!ty: they oTten are sighted in groups, sometlmas
in formetlion. S3cmetlmeg they fluttar,

Croup 2 -- The second group corsists of reports of 1lights
ohsarved at night. These are aulso capable of hirh speed and
acceleration. They are less commonly seen in proups. They
usually sppear to be sharply defined luminous objacts.,

Group 3 -- The third group consists of reports of varlous
kinds of rockets, in general appearing somewhat like V-2
rockets.

Group 4 -- The fourth grocup contalns reports of various
devices which, in the writer's opinion, are soundinzg balloons
of unusual shape such as ares mede by the Generesl ¥llls CTompany
to Navy contract.

Grovp 5 -- The fifth pgroup includes repcrts of objects
in which little credence can be placed,

UNCLASS|FiEp $-11750
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Gensral Remarks

In generel, 1t i1s noted that few, if any, reports
Indicate that the observed objents make any nolse or radlo
interfarence. Nor are there many indfcations of any material
affects or phyalcal damage attributable to the observed of-
jeets.

Summary =-- PART I

This report will conslider mainly the reports of Groups
1 and 2,

PART 11 -- ON PCSSIBLE EXPLANATIONS OF THE REPORTS

Section A -- ¥hat can be deduced corcerning the nature of

an_unknown aerisl object from a singcle sighting?

Here, there are two problems: first, how much can be

l daduced concarning the nature of the objacts from geometrical
' celeculutions slone; second, how much more can bhe deduced if,

in addition, 1t 1s aasumed that the objects obey the laws of

nature as we know them.

Concerning the flirst problam, it can be stated that only
ratios of lensths, and rates of chanee of such ratios, can be
accurately determined, Thus, tlke ranze and size of such ob-
jects cannot ®e determirned; and it 1s noticea»le that reports
of size of the observed objents are wldely at variance, How-
ever, angles, such as the angle subtended by the object, can
be observed, Llkewige there is falr agreement among several
ohservers that the diameter o the okjlects of Group 1 is about
ten timag thelr thickness. Although velocity cannot be deter-
mined, angular velozcity can be, and 1in particular the flutter
frequency could, In principle, be determined,

All that can be concluded about the ran:e and size of the
objects, from geometrical considerations alone, is: 1) from
the fact that estimated sizes vary so widely, the objects were
actually elther of different sizes, or more likely, that they
were far enough from the observers sco thet binocular vision
produced no sterecscoplic effect; this only means that they
were farther off than about thirty feet; 2) since objects were
seen to disappear behind trees, builldings, clouds, etc., they
are large enough to be visible at the ranges of those recog-
nizabls objects.

Now, i1t is obvicusly of prime importance to ecstimate the
size and mass of the obhserved objscts. This may ha possible
to some extent if 1t 1s permiassible to assume that they obey
tte laws of phvaics., 8Since the obhjects have not besan observed

L]
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te produce any physiecal effects, other than the one case in
which a ecloud was evaporated along the trajeastory, 1t 1s not
carta’n that tre laws of mechaniss, for irs tance, would bhe
Buf‘ f'ic‘lﬂnb .

But suppose that mechanlosal laws mlone are sufflcient,
then the following example is sufficient precof that at least
a leangth could, 1n prirciple, be determined: suppose a simple
pendulum were observed suspended In the sky: then after ob-
serving 1ts frequency of osclllation, we could deduce from
the lews of mechanics its precise length.

This suzgests that something could be deduced from the
obsarved fluttering motion of sori2 of the ohbjects of Group 1.
Assume that we know the anpular freasuency snd angular ampll=-
tude of this flutterinz motion (they can be measured in prin-
ciple from a motion plcture). Then for purposes of calculation
agsume the objiect to be thirty feet in dlameter, to be as rigild
as a normal eircraft wing of 320-foot span, te be conatructed of
material of the optimum welpght-strength ratio andi to be s
structure of most efficlent desipgn. It 18 now possible to cal-
culste how heavy the object must be merely to remaln rigld
under the observed anzular motion. Let the calculation be made
for a plurality of assumed sizes 1, 2, 4, 8, 16, 32, 64 ---~=
up to say 290 feet, and 1ot calculated mass be plotted versus
aagumed 3ize, The non-linear character of the curve should
iniicate an approximate upper limit to the slize of the object.

If, in addition, 1t 1s assumed that the flutter 1s due to
asrodynamic forces, 1t 1is possible that more preclise informa-
tion could e obtalnred,

The reouired ancular data can probably be extraczted {rom
witnesses most rellably by the use of a demonstration model
whish can be made to oscillate or flutter 1In a known way.

Surmary -- PART 11, Section A

Jeometricel calculatiors alone carnot yleld the size of
ohjimcts ohgarved fron a single atation; such chbservation to-
rather with the assumption that the cbjects are essentially

aireraft, 2an be used to set reascnable limits of size.

Section B -- The possibility of supporting and propel-

1tngz a solld object by unusual means.

5irce some observers have obvieualy colored thelr reports
with talk of rays, jets, beans, space-ships, and the llke, 1t
{s well to axamine what posaibilities exlist alons these lines.
This 1is also important in view of the conclusions of PART 11,

Section A, of this repcrt.
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Method I -~ Propulsion and support by means of "rays"

or "heamsa" .

3y "rays"” or "beams" are mesnt elther purely electro-
macnetic radiation or else redlation wkrieh is largely

corpusculer like cathode-rays or cosmic-rays or cyclotron-
baams,

Now, it 1s obvicus that any devige proneliled or supported
by sauch means ls fundamentally a reactlion device, It is fund-
emental ig thke theory ¢ such devices *“tut a given amount of
energy 18 most offlslently spent 1f the momentum thrown back
or down is large. This mesans that a largp mass should be given
a small acceleration =~ a theorem well understood by helicopter
deslgners, - p;_iq;

The heams or rays mertliored do the contrary, a small m&sl
is given a very high veloeclty, consequently enormous powers,
ereater than the totsl worlid's power capacity, would be needed
to support even the smallest object by such meuns,

iethod II ~- Direct use of farth's Magnetlc Fleld

One observer (Incident 68) noticed a violent motlon of &a
hand-held compass., If we assume fpon this that the cbhbjects
produced a4 magnetliac field, comparable with the Earth's field;
namely, 0.1 gauss, and f*at the obaserver Tound thet the objent
suntended asn angle 9 at his position, then the ampere-turns 0f
tra reoulred alectromacnet ia glven by:

ni = 2%;- where R 1s the range of the object,

For inastence, 1f R 1s cie kilometer and the ohjrct i1s 10 maters -
in dlameter, then nl 7 ) billicen arpere-turns.

Kow, 1f the object were actually only 10 meters away and
ware correspondin:ly smaller; namely, 10 ¢m in dismeter, 1t
would still reauire 10 millior ampers-turns.

I'hege Ticures are a littlie In excess of what ~2an be con=-
venlientiy done on the pground. They maske it seem unlikely that
thhe effect was actually observed,

Now, the Farth's marnetic fleld wouli react on such a
marnat to produce not only a torque but also a forece., Th's
force depends not directly on the Earth's field intensity but
or its Irregulerity or gradient., This force 1s obviocusly
mirute since the shange irn fleld over a i*qtaLce of 10 meters
(assumed dlsmeter of ths object) is scarcely measureable,
moraonver the psradient 1s not predlcectable hLut changzes due to
loecsl ore deposits, Thus, evem 4f the effect were large
anourh to use, it woull still be unreliable and unpredictable.

: S8-11750
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Method 1Il1 -- Support of an electrically charged object by
causing ‘'t to move transverse tc the Earth's magnetlic field

A vositively crarzed body moving frcu west to east, or a
necgatively charred body movine from East to Weat will experience
an upward forece due to the karth's magnetic Tleld.

A sphere 10 meters diareter moving at a spead of one %!lo-
meter/second would experience an upward force o{ orne pound at
the equator i1f crarged to a potential of & x 10 2 volts. This 1s

obvicusly ridiculous.

Section D -- The antl zravity shleld

It has been proposed, by veriocus writers, perhaps first by
H., G. Wells, that It mizht be possible to construct a means of
shileldins a massive body from the influence of zravity. Such an
obiect would then float, Recently, there apdeared in the press
a noctice that a prominent economist has coffered to support re-
search on such an enterprise.

Obviocusly, conservaticn of ererzy demanis that considersable
enercy be ziven the supported object in order to place it on the
shield., Fowever, this amount of enerzy 1s in no way prohibitive,
and ‘urthermore it can he zotten bhack when the chject lands.

Asida from the fast that we have no suggesticons as to how
such &8 device 1s to be maie, the various theories of general
relativity all agree in assuming that gravitational force and
foree dus to acceleration are irdistinguishable, and from this
assumption the theorlies predict certa’'n effects which are in fact
observed, The assumpticn, therefore, 1s prohably correct, and s
corollary of 1t is essentially trat only by means of an accelsr-
ation can zravity be counteracted. This, we c¢can successfully do
for instance »y making an artificial satellite, but this pre-
sumably is not what has been obssrved.

Sumnary -- PART II, Secticn B

-
e — s

Several unorthodox means of supporting or propelling a
solid object have been conslidered, all &re impracticable. This
finding lends credence to the tentative proposed assumption of
Part II, that the objects are supported and propelled by some
rormal means, or else that they are not solids, No discussion
of the type of Part II, Section B3, can, in principle, of course,

he conmplete.

Sanstion C -- Possible causes for the reports.

 e—— i P

Classification I -- Natural terrestrial phenomens

i e — o —— S oy . ———— T — - ——

1. The observations may be iue to some effect such as

o aes UNCLASSIFIED 8-11760
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ball 1lishtning. The writer has no sugeestions on thls essen-
tlally meteorclogical suhlect.

2. The objects may be some kind of animal,

Evern in the celebrated case of incident 172 where
the 1ight was clhased by a P51 for half an hour and whish was
repcrted by the pllot to be intelligently directed, we can
make thias remark. For considering that an intelligence

capable cof making so remarksble device would not he 1likel
to pley ercund 1n so {dle a manner as described by the pifct.

In this connection, it would be well to examine 1f
some of the lights observed at night were not fire-flles,

. The observed objects may be hallucinatory or pay-
cheologlical in origin., 1t 1s of prime importance to study this
possibility bacause we can learn from 1t somethinz of the
character of the populstion: 1ts response under attack; and
also something about the rellabllity of visual observatlon.

One would like to assume that the positions held
by many of the reported observers suarantee their observations.
Unfortunately, tiere were many reports o curicus phencmena by
pilots during the war -- the incident of the fire-ball flighters
comes to mind, Further, mariners have been reporting sea-
serpents for hundreds of years yet nc cre has yet produced =

photograph,

It would be Interestineg to tabulafa the responses
to see how reliable were the reports on the Japarese hHalloons
iuring the war, There we had a phenomenon proven te be real.

It 1s interestlng that the reports swiftly reach a
maximum freauency during the end of June 1947 and then slowly
taper off. We can asssume that this is actuully an Indicaticn
of "ow many objects were astunlly about, or, ouite differently,
we can take tl's frenuency curve as Indicating something about
mass psycholozy.

This point can »e tested. Suprose tre population
i1s momentarily excited; how does the freauency of reports
vary with time? A study of crank letters received after the
recerit publicity :iven to the satellite program should glve
the required frequercy distribut!on.

It is probably necessary but certalinly not suffl-
cient that the unidentified-object curve ani the crank-letter
curve should be similar in order for the “lying disks to be
classed as hallucinations.
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d A large-scule experiment was made at the time of
: . Orson Welles' "Martian" broadaast. Some records of this must
persalagt ir newspaper f!les,.

Ciassification II -- Man-made terrestrial phenomena

l. The objects msy be Russlan uirereft. If this were
80, then the consideraticns of Sectfons A and 3 indicate that
we would have plenty to worry abecut. It 1a the author's opin-
lon that only an acecidental discovery of a degrce of novelty
never bafore achieved could suffice to explain such devices.
It 1s i1oubtful whatk=r a potential enemy would arouse our
curlosity in so idle a fashion.

Clagsification III -- Extra terrestrial ob jects

1, ?eteors: It 1s noteworthy that the British physlcist
Lovell wrlting In "Physics Today" mentions the raiap discovery

of a new daytime meteorlite stream which reashaed its max Ilmum
durlne June 1947, The reported ocbjects lose 1ittle of theip
interest, however, 1f they are of meteoritic origin,.

2. Animals: Althoush the objects as described act mopre

like animals than anything else, there are few reliable reports
on extra-terrestrisl animals.

3. Space Ships: The followin: consideraticna pertain:

&. If there 13 an extra terrestrial civilization
whish cen make such objects as are repcrted tten it 1s most

orobable that 1ts developmen: 1is far in advance of ours. This

argument can be supportad on probability arguments alore without
recourse to astronomical hypotheses.

. Such a clvillization might observe thet or Rarth
we now have atdmic bombs and are fast developing rockets. In
view o7 the past history of mankind, they shoull be alarmed.

¥e should, thearafore, expsct at this time above all to behold
such visitations.

Since the acts of mankind most sasily observed from a
distance are A-bomb explosions we should expect some relation
to obtain between the time of A-homb explosiors, the time at

) which the space shipns are seen, ani the time renuired for such
ships to arrive from and return to home-basa.

PART III -- RECOMKENDATIONS

l. The file shoulil be continued.

2. A meteorologist should compute the approximate eneray

3-11750
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required te evaporate as much cloud as chown 'n the incident 286
photopraphs. Tozether with an aerodynamicist he should examine
whether a meteorlite of unusual shape could move as ohbserved.

3. The cslculatlons sugpgested iIn Part II, Section A,
should bs estimated by an aerodynamicist with such changes as
his more detaliled knowledgre may suggest.

4. The mass-psychology studies outlined in Part II,
Section C, Classification I 3 should be carried out by a com-
petent staff of statisticlans and mass-psychologlsts.

5. Interviewing agents should carry objects or moving
plictures for ccmparison with reporter's memories. These
devices shouldi be properly designed by a psychologlst exper-
ienced in problems pertaining to aircraft and design of alr-
eraft-control eaquipment so that re shall e ve some grasp of
what it 1s that 1s to be found out. If the Alr Force has
regscon to b2 seriously interested 1n these reports, 1t should
take Immed] ate steps to Interrogate the reporters more pre-
clisely,.

6. A person sikilled Iin the optics of the eye and of
tte atnosphere shcoculd investligate the particular polnt that
several reports agree in describing the objects as being about
ten times as wide as they are thick; the point being to see 1f
there 1s a plurality of actual shapes which appear so, under
conditions approachine limiting rescluticn or detectable con-
trast,

6 UNCLASSIFIED 8-11780
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13 December 1948 Al -1009

3ricadlier General Putt

United States Alr Force

Di rector of Research and Development
Office, Denuty Chief of Staff, Materiel
Washington 25, D. C.

Denr “eneral Putt:

Please raf-r to your letter of 18 November 1948 relative to the
"flylngs object" prcblem and to Mr., Collbohm's reply dated 24
November 1948. In paragraph (b) of the reply, Mr. Collhohm
promiapd (among other things) to send a discussicn of the
"speclial desisn andi o« r“ormance charaoteristics that are belleved
to distiuJuish space ships.

ihls present lett-pr gives. in very general terms, a description
o the likellhood o a visit from other wo"lda as an englneering
problem eand some points rezard!ng the use o gpace vehicles as
compared with descriptiocns of the flying objects. Nr, Collbohm
will deliver coples to Colonel NMeCoy at Wright-Patterson Air
Base durines the RAND briefing there within the next few days,

A gcod beginning 1s to discuss scme possible places of origin
of vislting space ships. Astronomers are largely in agreement
that only one memb~r of the Solar asystem (besides ¥arth) can
support hisgher forms of life., 1t 1s the planet Mars. Even
Mars appears nuite desolate and inhospltable so that a race
wculd be more occupled with survival than we are on Earth,
Reference 1 zives adequate descriptions of conditlons on the
varicus planets and satellites, A aquotation from Ref, 1

(p. 229) can well be included here,

"Whether intelligent beings exlst to appreciate these
splendors of the Martian lanrdscape is pure speculation.
If we have correctly reconstructed the history of Mars,
there 1s 1ittle reascn to belfeve that the life processes
may not have followel a ccurse simllar to terrestrial
evolution., With this assumption, three general possi-
bilities emerge. Intelligent beings may have protected
themselves against the excessively slow lcss of atmos-
phere, oxygen and water, by constructing homes and
cities# with the physlical canditiona scientifically con-

—.--‘--—--—-hq*--

"H—"""""""‘""‘"“""""’ '":'“"‘" """"‘""‘"""‘"""""‘a""""_
y hﬁorgfgh E%mo hgg?% P%qltupg vé 1 gr SEEE? and ggrouggé
temperature extremes wou be ra uced
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trolled, As a second possihility, evolutlon may have
developrd a belng who can withstand the rigors of the
Martian climate. Or the race may have perished.

"These pcssinilities have Heen sufficlently expanded in

the pseudo-scientific literature to make further amplifl-
cation superfluous. However, there may exlst some interest-
ing restricticna to the anatomy and physlology of a Martlan.
Rarity of the atnosphere, for example, may require a com-
pletely altered respiratory system for warm-blooded creatures.
If the atrospheriec pressure is much helow the vapor pressure
of water at the hody tempersature of the indlvidusal, the process
of breathing with our type of lungs becomes impossible. On
Mars the critical pressure for & body temperature of 98,&P,
ocecurs when a column of the atmosphere contains one sixth the
mass of a similar column on the Earth. For a beody temperature
of 770F, the critigal mass ratio 1s reduced to about one
twelfth, and at 607F. to about one twenty-fourth., These
critical values are of the same crd>r as the values estimated
for the Martian astmosphere. Accordlingly the anatomy and phys-
fology of a Martian may be radically different from ours - but
this 18 sll conjecture.

"Ve do not know the origin of life, ever on the Earth. We

are unable to observe any sizns of intelli:zent life on Mars.
The reader may form tis own opinion. If he believes that the
11fe force is universal ani that intellicent belnzss may have
cnce developed on Mars, he has only to imagine that they
narsfisted for countless zenerations in a rare atmosphere which
1s nearly devold of oxygen and weter, and cn a planet where

the nizshts are much colder than our arctic winters. The ex-
istence of intelligent 1ife on Mars is not impcssible but it 1is

scompletely unproven."

It is not too unreas-nable to go a atep Turther and conslder Venus
ags a possible home for Iintelligent 1life. The atmosphere, to be sure,
apparently consists mostly of carbon dioxide with deep clouds of
formeldehyde droplets, and thera seems to be little or no water,

Vet livines orpanisms mipght develcp in chemical environments that

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

cn a fundamentally different energy cycle from Man. Bodles might

be constructed and opsrated with diifferent chemlicals and cther
physical principles than any of the creatures we know, Ons thing

is evident: fishes, Insects, snd mammals all manufacture within
thelr own bodies complex chemical compounds that do not exist as
minerals. To trhis extent, life 1s self-sufficlent and might well
adapt 1tself to any environment within ‘certain limits of temperature
(and size of creature).

Venus has twe tanifcaps relatfve to Mars. Her muss, and gravity,
are nearly as lerce as for the Zarth (Mars 1s smaller) and her

A S-11750
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cloudy stmosphere would dlsccurare astronomy, hence space

travel., The remain'neg Solsr plqrats are such poor prospects
that they ecan be 1mored,

In the naxt few paragraphs, we shell apeak of Mars, It should
ve underatood trat most of the remarks apply equally well to
Venus. ,

Varicus people bhave suggested that an aivanced race may have
been visiting Farth from Mars or Venus at intervals from decades
to eons. Reports of objects In the sky seem tc have been handed
down through the generaticns., If this were true, a race of such
kncwledge and power would have rgtablishted some Torm of direct
contact. They could see thst Farth's inhabitants would be help-
less to do interplanetary rarm, If afraild of carrying dlseages
home, they would at least try to communinsate. It 1s hard to
believe that sny technlcally accompllished race weculd some here,
flaunt 1ts ability 1irn mysteoricus ways and then simply go away.
[o this writer, lonr<time practice of space travel implles
advanced englineering ani sclence, weapons and ways of thinking,
It is not nlsusible (as many fictlon writers do) to mix space
ships with broadswords. Furthermore, a race which had enouch
initiative to exprlore amons the planets would hardly he too

, : timid to follow throuech when the job was accomnlished.

One other hypothesis needs to be discussed, It 1s t®at the
Marticns Yr ve kept a long-term routine watch orn Earth and have
baen alarmed by thre sight of cur A-Somb shots As evidence that
wa are warlike and on the threshold of space travel, (Venus

i1s eliminated here because her cloudy atmcsplere would make
such a survey impractical). The first flying objects were
sizhted in the Sprin: of 1947, after a total 5 atomic bomb ex-
plosions, 1.~o,, Alamozordo, Hiroshima, Nazasakl, Crossroads A
and Crossroads B. Of trhese, the first two wera In pcsitions to
be gseen Crocn Mars, the third was very doubtful (at the edge of
Tarth's disc in daylight) and the last two weres on the wrong
stde of Earth., It is likely that Vartian astronomers, with
their thin atmecsphere, 2ould bulld telascopes blg enough to see
A-homdb explosicns on "arth, even thouch we were 165 and 153
million miles away, respectively, on the Alamozordo and Hiro-
shima dates. The weakest point in tle hypothesis 1s that a
sontinual, defensive watch of Earth for long perfods of time
(perhapa thousands of years) would be dull sport, and no race
that even remntely resembled Man would undertake It. We
haven't even aonsidered the {dea for Venus or Kars, for example.

The sum ani substanee of this iscussion is thet {if Martlans
are now vigitinz us without contact, 1t can be assumed that
they Yeve just recently succeeded in spuace travel and that
thelr civilization would be practically abreast o” ours,
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The chance that Martiens, unier zucl wildely divergent condi-
tions, wouldl have a clilvilizatlion resembling our own is ex-
tremely remote. It 1s particularly unlikely thsat thelr
civilization would be within a half century of our own state
of advencement. Yet In the last 50 years we have just started
to use alreraft and In the next 50 years we will almost
certalnly start exploring space.

Thus i1t apprars that spnce travel from zsnother polnt within
the Solsr syvstem 13 possihle but very unlikely, Odds are at
laagt a thousandi-to-ome arainst 1t.

This leraves the totality of planets of othser stars in the
Falaxy as possible sources. Many modern astronomers believe
that plesnets are Tairly ncrmal and logical affairs In the life
hiatery of a star (rather than cataclysmic oddities) so that
many plunets can be axpected to exist in space.

To narrow the field a 1ittle, somne loose aspecifications can

be written for the star about which the home hasa planet would
revolve., lLet us say that the star should bear a family re-
semblance to the Sun, which 13 a member o7 the sc-called "main-
sequence” of stars, 1.e., we eliminate white dwaqfs. red giants
ard superglants. ¥or a descriptico o” these types, see rafer-
ence 2, chapter 5. Thers 1s no specific reason for making this
assumption except to simpl!fy 1iscussion: we are still consider-
ing the majority of stars.

Next, true varliable staers can be eliminated, sirce conditions on
a planet attacted teo a variable star would fluctuate too wlildly
to permit life., The numh-r of stars deleted here 1s negligibly
small, Reference 3, pares 76 and 85 1ndfcate that the most
common types are tco bright to be In nearby space unnoticed.
Lagtly, we stull omit binary or multiple stars, since the condi-
tions for stable plaret orbits arec obscure in such cases. Ahout
a third o the stars are eliminated by this restriction.

As our best known sampl~ of space we can take a volume with the
Sun at the center and a radius of 16 1lizht years. A complilation
of the 47 kncwn stars, includins the Sun, within this volume 1is
ziven in reference 4, pages 52 tc §7. Tliminatling according tc
the above discussicrn: Three are white dwarfs, eisght blnarles
necoun®t for 13 stars ani two trinaries account for 6 more. The
remainder, 22 stars, can be considered as eliprihle for hahitable
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
proportlonately with the volume, or with the radius cubed, S, = 22 x
( r )3, where Sg 18 number of eligible stars ernd r is the radius

of the volume In light years. (This formula stould only be used for
radiil greater thah 16 1i:ht yecars. TFor smaller samples we call for
a recount. For example, only one known eligible star other than the
Sun lies wlthin eizht 1light yars).

Having an estimate of the number of useable stars, it 1s now
necessary to make a Zuess as to the ndmber of habitable planets. We
have only one observed sample, the Solar System, and the gpuess must
be made wlith low confidence, since intelligent 11if6 may not be randomly
distributed at all,

The Sun has nine planets, arranged Iin a fairly regular progression
of orbits (see referense 1, Appendix I) thaet lends credence to
theories that many stars have planets. Of the nine planets, (one, the
Farth) 1s completely suitable for 1ife. Two more (in adjacent orblts)
are near misses: Mars has extremely rigorous living conditions and
Venus has an unsultable atmosphere, Viewed very broadly indeed, this
could mean that each star would have a series of planets so spaced
that one, or posslbly two, would have correct temperatures, correct
moisture content and atmosphere to support clvilized life. Let us
assume that there 1s, on the average, one habltable planet per ellpible
: star,

There 1s no line of reasoning or evidence which can Indicate
whether 1ife will actually develop on a planet where the conditions
are suitable, Here again, the Earth may be unique rather than a random
sample., This writer can only inject some perscnal iIntultion into the
discussion witlk the view that 1ife is not unigque on Tarth, or even
the random result of a low probability, but 1s practically Inpeltable

in the right conditions. This i1s to say, the number of iInhabited
planets 1s equkl to th??e that are sultable!

One more item needs to be consldered. Knowling nothing at all
about other races, we must assume that Man s averase &3 to technlcal
advancement, environmental difficulties, ete., That i1s, one half of the
other planets are bBhind us snd have no space travel and the other
half are shead and have various levels of space travel. ¥#We can thus
imagine that in our sample volume tlere are 1l races of belngs who have
hbegun space explorations. The formula on pare 3 above now becomes

R=11x (p)°
Dt

where R 1s the mumber of races exploring space in a spherical volure
of radius r = 16 light years,

Arguments like those applled to Martlans on paze 2 need not apply
to races from other star systems. Instead of heing a first port of
call, Farth would possibly be reached only after many centurles of de-
velopment and exploration with space ships, so that a visiting race
sould be expected to he far in advance of Nan,
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To summarize the discussion thus far: the chanyse of space
travelers existing at planets attached to nelighboring stars 1s very
mich greater than the chance of space-traveling Martiesns. The
one can be viewed almost as a certainty (if the assumptions are
accepted), whereas the other is very slight indeed.

In opder to estimate the relative chanzes that visitors from
Mars or star X could come to the Farth and act like "flying objects",
some discussiocn of characteristics of space ships is necessary.

To handle the simple case first, a trip from Mars to Earth
should be feasible using a rocket-powered vehlcle. Onee here, the
rocket would probably use more fuel in slowing down for a laending
than 1t did in initial takeoff, due to KRarth's higher gravitational
force.,

A rough estlmate of one-way performance can be found by edding
the so-called "escape veloclity" of Mars to that of the Farth nlus
the total energy change (kinetic and potential) used in changing
from one planetary orbit to the other. These are 3.1, 7.0, and 10,7
miles per second, respectively, wlving a total reguired performance
of 20,8 miles per second for a one-way flight. Barring a sulcide
mission, the vehicle would have to land and replenish or else carry
a 100% reserve for the trip home,

Let us assume the Mart!ans 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 return to Mars, thus completing a round
trip without refueling, but slowing down enough in our atmosphere
to be easily visible (i.e., prmotically making & landing). Since it
is nuclear powered, gas temperatures will be limited tc the maximum
operating temperatures that materials can withstand (heat must transfer
from the plle to the 728, 80 cooling can't be used in the pile).
The hizhest melting polnt compoun@ of uranium which we can find 1l1s
uranium carbide. It has a melting point of 4560°R, Assume the Martians
are capable of realizing a gas temperature of 45000R (= 2500°K), and
that they also have alloys which make high motor pressuras (3000
psl) economical., Then the specific impulse will be I = 1035 seconds
and the exhaust velocity will be ¢ = 33,400 ft/sec (reference 5).
Calculation shows that using a single stage for each leg of the jour-
ney would require a fuel/gross weight ratio of0.96 (for each stage)
too high to be practical, Using two stages each way (four alto-ether)
brings the required fuel ratio down toif(,.,21, a ¥alue that can be
realized,

If, by the development of strong slloys, the basic welight could
be kept to 10% of the total weight for each stage, a residue of 9%
could be used for payload, A fcour stage vehlicle would then have a
gross welght (100 = 15,000 times as sreat as the payload: thus,

if the payload were 2,000 pounds, the zross welght would be 30 million
pounds at initial takeoff (Earth pounds).

R
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Of course, 1f we allow the Martians to refuel, the vehicle
conld have only two stages# and the gross welght would be only
(100)2 = 123 times the payload, 1.e., 250,000 pounds. This would

require bringing electrolytic and refrigerating equipment and sitting
at the South Pole long enough to extract fuel for the hourney home,
since they have not ssked us for supplies. Our oceans (electrolysis
to make Hg) would be obvious to Martian telescopes and trey might
concelivably follow such a plan, particularly if they came here without
foreknowledge that FEarth has a civilization.

Requirements for a trip from a planet attached to some atar
other than the Sun can be calculated in a simller manner, Here the
energy (or velocity) required has mcre parts: (a) escape from the
pleanat (b) escape from the star (¢) enough velocity to traverse a
few light years of space In reasonable time (d) deceleration toward
the Sun (eg-daceloration toward the Earth., The nearest "eligible"
star i1s an object called Wolf 359 (s=e reference 4, p 52), at a
distance of 8,0 1light years. It 15 small, having an absolute mag-
nitude of 16.6 and is typical of "red dwarfs" which make up more
than half of the elligible populatiohs. By comparison with similar
stars of known mass, this atar is estimated to have & mass roughly
0,03 as great as the sun., Since the star has a low lumihosity (being

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

Of the chances of energy required as listed in the preceding
paragraph, item (¢), velocity to traverse Iintervening space, is so
large as to make the others completely neglipible, If the visitors
were long lived and could "hibernate" for 80 years both coming and
goine, then 1/10 the speed of lizht would be required, 1.e., the
enormous velocity of 18,000 miles per secocnd. This is completely
beyond the reach of any predided level of rocket propulsion,

If a race were far enough advanced to make really efficient use
of nuclear energy, then a large part of the mass of the nuclear ma-
terial might be converted into jet srergy. We have no idea how
to do this, in fact reference 6 indlcates that the materials requirdd
to withstand the tempsratures, atec., may e fundamentally unattain-
able, Let us start from a jet-propellant-to-gross-weight ratio of
75. If the to tal amount of expended material (nuclear plus propell-
ent) can bes .85 of the :ross wel:ht, then the nuclear materiasl expended
can be£,10 of the gross., Using an efficlency of?,5 for converting
nuclear energy to jet energy and neglecting relativistic mass cor-
rections, then a rocket velocity of half the velocity of l1lizht could
be attained, This would mean a transit time of 16 years each way from
the star Wolf 359, or longer times from other eli:ziblle stars. To try
to go much faster would mean spending much energy on relatlivistic change
in mass and therefore operating at lowered efficiency.

# Actually three staces, On the trip to Zarth, the firat staze woulc
be filled with fuel, the second staze would contain partial fuel, the
third would be empty. The flrst staze would be thrown away during
flight. On the trip back to Mars, the second and third stages gogld ?e
f11led with fuel., The gross weicht of the initlal vehicle woul e o
the order of magnitude of a two-stage rocket. _ s
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To summarize this section of the discussion, 1t can be sald
that a trip from Mars is a lozical englineering advar @ over our own
present technical status, but that a trip from another star system
requires improvements of propulsion that we have not yet conwvelved,

Combining the efforts of all the science-fiction writers, we
could conjure up a large number of hypothetlcal methods of transpor-
tation like pgravity ahields, space overdrives, teleports, simulators,
energy beams snd so on. Conceivably, esmong the myriads of stellsar
systems in the Galaxy, one or more races have dliscovered 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
possibility, the lower will be the change that the race involved
would ever find the earth. The (Galaxy has a diameter of roughly
100,000 1izht years and a total mass about two hundred billion times
that of the Sun (reference 4), Other zalaxies have been photographed
and estimated in numbers of several hundred million (reference 2,

p. 4) at distances up to billions of 1liztht years (reference 7, p 158).
The number of stars in the known universe i1s enormous, y=t so are the
distances involved. A super-race (unless they occur fresuently) would
not be likely to stumble upon Planet III of Sol, a fifth-magnitude
star in the rarefied outskirts of the Gaaxy.

A descftption of the probable operating characterlistics of space
ships must be based on the assumption that they will be rockets,
since this 1s the only form of propulsion that we know will function
in outer space, Below are listed a few of the significant factors of
rocketry in relation to the "flying objects”.

(a) Maneuverablility. A speclal-purpose rocket can be made as
maneuverable as we like, with very high accelerations elther along
or normal to the flicht path. However, a hilghe-performance space ship
will certainly be large and unwieldy ané could hardlly be deslgned to
maneuver frivolously around in the Earth's atmosphere. The only
economicel maneuver would be to come down snd go up more or less ver-

tically.

(b) Puel reserves, It is hard to see how a =in:le rocket ship
could carry snough extra fuel to make repeated descents into the
Barth's atmosphers, The large number of flying objects reported in
quick succession could only mean a large number of visiting craft.

Two possibilitiss thus are presented. First, a number ol_spaae
ships could have come as & zroup. PThis would only be done if full-
dress contact were to be established, Second, numerous small craft
might descend from & mother ship which coasts around the Earth i1n
a satellite orbit., But this could mean that the smaller craft would
have to be rockets of satéllite performance, and to contain them the
mother ship would have to be truly enormous.

(¢) Appearance. A vertically descending rocket might well
appear as a luminous disk to a person directly below. Observers at
a distance, however, would surely ldentify the rockst for what 1t
really is. There would probably be more reports of oblique views
than of end-on views. Of course, the shape need not be typlecal of
our rockets; »t the exhaust should be easy to see.

— UNCL."LZSIF‘ED 3-11750
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One or two additicnal genaral remarks may be relevant to space
ships as "flylng ohjects”", The dlstribution of flylng objects is
paculiar, to say the laaat. As far as this writer knows, all inci-
dents have occurred within the United States, whereas visiting space-
men could be expected to scatter thelr visits more or less uniformly
over the globe, The small area covered indicates strongly that the
flyinc objects are of Farthly origin, whether physical or psycholozical.

The lack of purpose apparent in the various eplsodes is also
Euzaling. Only one motive can bYe essigned; that the space-men are
feeling out" our defenses without wanting to he bellipgerent. If so,
they must have been szatisfied long ago that we can't catch them,
It seems fruitless for them to keep repeating the same experiment,

Conclusions:

Although visits from outer space are ~elleved to be possible,
they are belleved to be very improbable. | 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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ABSTRACT
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A descriptive and analytical study of the unidentified

&

asrial objects, that have besn reportad both in the Unlted
States and from foreign countries, is presented.
Individusal cases are described in brisf form, as an appendix.
The analytical treatment of the subject 1s largely of a
qualitative and generalized natures., However, detalled analyses
and detailed results are presented, where this procedure 1s possi-

ble and will assist in establishing the valldity or tenabllity

of an overall hypbtthesis.

Project "Sign" 18 sti1ll largely characterized by the collec-
tion of data, without sufficient Informatlion to permit definite,
specific econclusions to be made. No definite evidence is yeot
available to confirm or disprove the actual existence of uniden-
tifled flylng objects as new and unknown types of alrcraft. A
limited number of the incidents have been identified as known ob-

jects.
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SUBJECT:  Flying Dises

T0:

Chief of Staff

United States Alr Force

) (F1 11"um 25. “e 'J.

ATTENTICN: Director, Regearch ~ Neveloprent
Najor Gerneral Lo C. Craigle

l. Coafirming the racent conversallon of he undersigned with

Vajor
are ¢

W
Disce
e & ot &

-y
n"‘rn.

from
matte

FENCO

Ceneral L. Co Craigie, 9 December 1QLT7, atl tached ag listed below
oples of the reports from this Headgua irters concerning Flying

L

e Comrents of Headquarters, idr Force on thece letiers have
beon received by this Ln-r.::qnd. Contirmed and recent repoeris
quelified obgervers concerning this phenomenon still makes this

» one of concern to Headguarters, Alr Kateriel Cozmxande Intelll-

Department of this Cormand i co'zt.inuin,_ the cellection and

analysis of all availahble reporte,

FOR Tk COMMMNDING GENERALS

Chiel of Intelli.ence

e Attachs

e

CcC

1tr to CG, AAF, dtd 2% Sept U7
subj "iMC Cpinion Concer:.ing

o ; ]jiuu Disca""

1tr to CG, AAF, dtd 2L Sept U7
subj "Flying Discs®
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ancer' Cligsht =igshting
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EFADQUART /R
AIR MATE XL COMMAKD
T3HAD-23
"Tlying Sauncers®
Cormonding Generanl, Army Alr Foree, %wrshingly,
ATT AS[AS-2, Ls Col Carrett
;}J é?
it i3 resuest:d that thilsg cffice be fdrﬂ ehed allffavallable
tnforcation ccrcern...ng; an allegeld "Flying S
made by & radsar station in Japan,

Thuls incident vas menticnsd Yy

Dre Charles Cmrrull during a conferance ‘n Brigs Cen Schalgon'se

office
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< DIUG 0T8N JALS

/af H.I.Gcll

/t/ 1.} e COY
Lo;onrl, Alr Lorps
PCeruty Corraniing Oencral

‘1

Iﬂ‘ﬂlliﬂfﬁﬂ& A

UNCLASSIHLD

DOWNGRADED AT 3 YFAR INTHERVATS:
DECLAS

i ————

Y

on &

SIFIED AL TSR 12 YEARS.
DOD DIR 5200.10

- o

e AL T L T ]

o e

S -

"‘I‘I

T T ~, 7. B




-

w

~ L] & L * /
iy e | Bl ‘J SIFIED
i ':- .‘-". .“e - a i . - N SSIFIE ‘__ : Ii ?
-~ "Ir‘.',‘”‘ g T 'I i i
\ / : g
r,. Gk 4 ,- [+ e
i' HEADQUARTERS !
# - i /
: AR MATERIEL COMMAND y§ANor ¥7
jutd REFLYS ADDAISS  2OTH /s /
COMMUMICATON AND  EN. . Wi B ACL Samh
FVELOPE 38 AT NN ©rF
_rmmw ING O :t.q“aot. WRIGHT FifLD, DAYTON, OH10
‘ :;;:'1'1;}"” >
| Bl S = s e --a——i--d-l-— — i
f SUBJECT: - Flyl::g I'isca. : :
.'
;.
!
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} e
I i
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r Materiel Commeond

$.h¢ Fileld, Dayloa, (hie
)i antion? T“QI

1. 42 erranged verbally with ke, locdiling, incleesd 48 the
cwpiate £1lo madrtainad by this Clflce on reported sightings cf '

Flying Disca,

- L} g i o
2, This file is fo avded go that photostatle niy be nads in
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ing -ﬂ'mﬂm-‘mmnmg nfprence bets
mn h'ol the Alr Imstitite af Teehrnology, Int T2,

Chief of Ungineering Diviaicn, ackirerars, Puir uu and
hb-nm of h"in“ﬂn. l’lltid on T=de .

' -

W R i’l Lthe .pils.icr thats <« '-,,-;

A, The
- or Lctitious,.

i

te There 18 a possibiiity Q:-qt. gome cf the mxdmu L 4 h.
caunged by matural phenomers, such as we o0rs, ol

» .

de The reported o,rard'ti* Ccharacter.stics such as axtreme
rates of climb, maneuverubility (particularly in rcll), and action which
‘mudt be consicered evagive Wwran gitod c* cortacted by friendly aire
-——r‘-t ~ o 4

ofaft and radur, lend beilel to the possibility Wit some ol the cobjects
are controlled either maswally, autops ically or remotely, 0

| | o ol s | |
8¢ The apparent compon auecripticn of the objects 13 a9 Tollowmges

(1) Metallic r 11,3,!1':: reflecting surtace,
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(L)

(5)

(6)

Absence of trall, sxrert in & fev Lnsdtances M Lhie A

“'.'fLJ!tt appar e WiV WA S O *a’ oR under -"181\ Dorf'ﬂr‘-
mance scmnditions.,

-. ’-:‘.Nul" or j;’.;*i‘ll '.l‘: 'I.D.' mt- » e bﬂtm Md ‘
domed o %LoDe ' 1

W |
Several reports of well kept formation Flighte varying
from thrés o nine objecta. R

Normally Do assooistesd sound, except in three inastunces ;,
A substantial rumbiing roar Iai noted,

Level flight speeds normully avowve 300 knots are esti~
‘:r.'d.i -

It is poujb a -:U.hd.n the preunt Us Se knowledge «~ pro-
vided extensive detailed development is undertaken == to canstruct a i
piloted aircraft which has the general description of the object in sub- )
para rraph (.) arove "‘1&]} would be capabis af Hn-lﬁll‘ﬂi—tl range of
7000 mdles at subsoni~ speeds, p

Any develoimants m this country aloang the lines {ndicated
would be extremely expensivg, ties consuming and at the considerabls ex-

pense of current projects and tiosrefore, 1.f dirﬂotod, should be set up in-
dependantly o existing 719 -c*s.

De

Dus
(1)

(2)

_existence of Lhese abjects.

sonsideration must be given the followings~

The nossibl ity that these sbjects are of M“
origin = the product of some high secwrity moject o
not known Lo AC/AS-E or this Command. 4

The lack of vhysical evidence in the shape of eresh
recovered exiibite which would undeniadbly prove the -

(3) The possibility that some foreign nation has & form

of propulsior possibly nuclear, which is ocutside of
our domestlec knowl edge. y

pary report Lo be forwarc
selallisd repc SLareat

Qe
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UNCLASSIFIED
FOREWORD

Project "gign" was initiated by the Technical Intelligence
Division, pir Materiel Command, and assigned Pro ject Number X8-304,
02 January 1948, under authority of a 1etter from the Deputy

Chief of Staff, Materiel, USAF. This letter 18 referenced c/S,
USAF, 30 December 1947, subject "Flying Disks."

Agssistance 1in analyzing the reported observations has been
provided by othar Divisions of Air Materiel Command 1in accordance
with Technical Ins tructions TI-2185, Addendum No. 3, dtd 11 Febru-
ary 1048, subject: "Project gign" - tvaluation of Unidentified

%%

Flying Objects”.

Analysis of the preported incidents, 8% an effort O identify
astro-physical phenomens, is belng accomplished by Ohio State
University under sontract with Alr Materiel Command.

A special study hes been initiated with the Rand Project in
accordance with Air Corps Letter No. 80-10 dtd 2l July 1948 to
present tnformation that would serve UO svaluate the remote poasl-
bility that some of the observed objects may be space ships OT
satellite vehlcles.

Members of the gpoientific Advisory Board to the Chief of
gtaf f, USAF, have also supplied their services tn a consulting
capacity.

§-11750
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VILOM TO COMMANDING
CGEINIRAL | MATERIM
COMMAND, TINTION
FOLLOWING OFPICE SYMBOL.

| SURICT: Flying Disce

'“ TO: Chief of Staff
United States Alr Force
Washington 25, De Cs
ATTENTION: Directer, Research & Ugwelopsent
nJﬂ' (hmrll_l.. C. oﬂid.

.~ 1e Confirming the recent conversation of %he l*d.r_ﬁ“ g

| m. General L, C, Craigle, 9 D.O@b.l‘ 1"7' attached “ sted “;' e

" are coples of the reports from this Headquarters comcermdng FMlyimg =
m.“l ‘ | - ) 1 ' ‘: I' It.

2, Comments of Headquarters, Air Force on these letters haw
" never besn received by this Command, Continued and recent reports
from qualified observers concerning this phenomenon still makes this
matter one of concern to Headquarters, Alr Materiel Command, Intelli-

gerice Department of this Command is continuing the collection and 2
~analysis of all available reports. | 1

FOR THE COMMANDING GENERALs

He Mo MeCOY
Colonel, USAF
Chiel .i
- . i
2 Attach: |
subj "AMC Opinion Conceruing
*Flyiag Disce™" | % st
ee ltr to CG, AAF, dtd 2L Sept L7 | . DR
subj "Flying Disce® Y e 4 .W' +. Pl
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Deputy Comm
Intelligence T3
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COORDINATING
OFFICERS




SUBJRCT) AN Opinion Concerning "Flying Disce®

TOs Commanding Gounl'
Army Alr Porces |
Was'ington 25, D, C,

ATTENTION) Brig. Oeeral George Séhulgen
AC/AS-2




| e 1aek of prystesl svidencd in the nap

recoyered axnibite which would§
oxistance of these objects. |
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INTRODUCTI ON

This report 1s written to present the status of work beling
accomplished on Proj=sct "Sign", to summarize the data collected
on sightings of unlientiflied aerial objects, to review the methods
and reasoning applied in the evaluatlion of the data, and to pre-
sent the regsults so far obtained from the study of data avallable,

It is not expected that this rspcrt can present a final es-
timate of the situation regarding all the incidents ~eported.
The data is still beinz studied by specialists in the fialds of
astrophysics and psychology, and further information is being col-
lacted to ensble personnal avaluating project "Siem" incidents
to detarmine possibles explanations of some of the sipghtinzs. How-
ever, the report will furnish information on the pressnt state of
the investigation to staff personnel in this headquarters and in
higk=r echelons, and to others who ars required to assess the
possibility of & threat to netlional security presented by the
sighting of such large numbe 2 of unidentifled flyins objJeets.

S-11750




Chief of Staff

United States Alr Force

Washington 25, D, C, _

ATTENTIONs Office, Director, of Intelligwmoe
Lt Colonel George Garrett, Jr,

' Reference letter, subject as above, dated 15 November L1M7, it L
requested that fmmediate action be taken to appropriately mark or stamp
this ocorrespondemee with the class! floation "seeret™, This classifica-
tion number is a8 follows: U-48983 |

FOR THE COMMANDING GENEFALs

He Ny MeCOXY
Colenel, USAF
Chief of Intelligence
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HEADQUARTERS
AIR MATERIEL COMMAND

M e () - RED2 ( s o ro S
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PENAD=2B/ACL/amd
WRiIONTY m DAYTON, lm

!

- Flyiag DMecs.

TO: Chlef of Staff
United States Alr Force
Washingtom 25, D, C,
ATTENTION: Office, Directer of Intelligmm
L% Colonel Geerge Carrett, Jr,

2%
hH AFE !
le The inclesed mewspaper clippings are submitted far your infermas-
tion and comment, The inoident reperted in Seattle a in the W‘
Journal™ ém 12 uov-m 1947, and should be ronm up ’udth.

2, The stery by Lhnl Shapire regardiag war ﬂopnl ‘n.lopll hr | |
Spain evidently was printed ia & nunber of leading mewspapers threughout b
the commtry, The significance of this artiele will be upon oer- - 1
tain essential elsments for such alleged important developments, sueh as O !

. funds, materials, experimenmtal testing facllities, and technologieal < !
"know-how",  The latter Lls supposed to be supplied by CGerman selentists. . %
The German solentista at this Hq indicate that ne important scientists i y
from Germany are working in Spain, and thoss“hentioned im this arsiocle “q 1

are not mown to them, _ 4

3

-

...t“l

3¢ If possible, fhr.{gn an offeort should be made to obtain names,
qullit‘iﬂtim, or amy infarmation that might help to idemtify the tu.n‘.‘
German scientists wrkln; in Spain,

A
4, A brier lhm was sade i & reommt intelligwmece reperts frem

USAF m/u-s, regarding & flying dise incident im Alasks iwm September.
::'o ol.u: renge sighting reperted should remder a more “h‘ Mﬂ.

than what was repoerted, which nn suggeets a follew-up,

§. 1t is further requested that this office be advised as to progress

being made on the pletting of all flying disc ineldents %o date, particu~
larly in North Anerica, It was understecd that Dr, Carrell was golag %
plet these iucld-u, but mo f\lrﬂur word was received regarding this ef-

‘Hl MIIG GENERALS ~ 4
«" - ' ' vk

rp r 1 ; N - PR O

} J TI' ' " - _ : I 1 I L

i Ho My MoCOY M. 8 g
ppor oupplnp Colonel, Alw Corpe

mr m.m.-i&
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TITEE . . & . . v 5 4 + o Project crudge VI

ROJECT . 8 & . (§ % ¢ IS-}OLl _

AUTHORITY « « + « « '« » » Hq, USAF, Deputy Chief of Staff, Materiel, Wash-
Y ington 25, D. C. letter, dated 30 Dec. 1947.

JORITY ¢ ¢ a ¢ o o o . 2A
SECURITY . . *+ « « o« Rostricted
PROJECT E!GIHEER ¢ s s o« Lt H. W, Smith
PURPOSE & s ¢ & & o o o o To collect, collate, evaluate and interfiret data
* obtained relative to the sighting of unidentie-
fied flying objects in the atmosphere which
- _ may have importance on the national security,
. and to control and effect distribution of all
objective information as reguested to inter-
ested govermmental agencies and contractors.

ESTIMATED COMPLETION. . . Continuous
PRIVE CONTRACTGR . % . . None

m MONTH:; The Pl'Ijoot Grudgo Technical Report incorporqtinp' rasultl of
M has tun edmphtad and submitted to Hq USAF for coordimation.

The number of reported sizhtings continue to exceed the

nor-.]. monthly average.

| Under & coptemplated revision of policy, Project Grudge
would investigate only those incidents in which realistic technical ap=
plications are clearly indicated. (RESTRICTED)

"

- ' » £ ~

(N




on 14 Nov 57 I called Miss Snoddy, who is

Chief, Administrative Reference Branch,
Mail and Records Management Division, Air AdjJ Gen

Office, Hq USAF (extension Tk835). AFCAG-22.

Miss Snoddy is trying to locate letter from
C/S, USAF, dated 30 Dec Mk, subject: "Flying

Discs".
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HEADQUARTENS
AIR MATERIBL COMUAND
Wright-Patterson Alr Foroe Base

Dayton, Ohio
KC IAX0-3/4W8 /ru
Jan § 1949
SUBJECT¢ Projoot “SIGR"
TO, "Chief, Alr feather Servioce,

Andrews Alr Foroce Base,
Washington 25, D. C.
ATTN: DSS

1. Projnt "SIGK"™ is resporaible for the colleotion, invostie
gation and interpretation of duta relative to eizhting of unidentified
flyirg objeots. Attachod Inoident Suwsmariss 1 thru 172 from the files
of Projeot "SIGN" are forwarded for study and recommendatiors as to |
whichs of the inoidents may be eliminatod es balloons roleased on routine
synoptic ascents by the Alr Vieather Service, the Favy Aerol:sgical
Servioce or the iinlted States Weather Bureau. The summaries attached
may be retained in your headquarters for working and reference purposes. ¢

2. The Alr Veathor Ssrvice i the orly agenoy of its types that
has boon asked to assist in the accompiishment of Project "SIGE"™ except

. that the United States Yieather Bureau has provided information on ball

Iightning. Research projects in whioch balloons are used and whioch are
oonduated or sponscored by the Army, Navy or United States Air Foroe are
c¢heoked by th¢ Intelligence Department of this Command, Thess cheoks

areusually made direct from the Projeot "SIGH™ Office, MCIAXO-3. These
ohecks are distinot from the oheok of symoptic balloon flights mede by
weather service stations of the Air Force, the Kavy and the Dopartment
of Conmerce., (U, B..Hﬂlthor Bureau) requested of Air Veather Service.

3. It 1s the opl.nlon of thi- office. that the below listed inoi-
dents are thoso having the greatest possibility of being balloons. This

" 118t does no$ elimimnte the possibility that many of the remaining

moldmti are dalloons. .
2 e S0 91 113 155 .
d 29 52 92 1125 156
2 2 T2 96 126 157
11 30 7 104 U 159
i, 31 @l 105 LS 163 :
16 - 32 &7 107,8,9 151 167
g2e ﬁz 59 112(Seel22) 154 169
23 ®

/
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BQ AKC, Chief, Alr Weather Servioo, Washington 25, D. C.
8ubj; Projeot "SI1GI™

Le Tho form used in intsrrogating witnesses to sightings is
inolosed as & matter of interect. Comment as to possible improvement
of the "Essontial Elemonts of Informtion™ in regard to routine
synoptio balloon flights is invitad,

S« It is requested that corrospondence be forwarded to the -
Conmand ing General, Esadquarters, Air lateriel Cormand, attention
MCIAXO=3.

FOR THE COMMANDING GENERALj

/s/ W. R. Clingerman, Coly USAF

2 IMI!‘ _ ; - for de K. MoCOY
Summaries 1-172 inol Colonel, USAF
"s=1 | Chief, Intelligence Dept

Coples furnished;

lFOI!, HQ- USAF

Capt Trakowski, Geophysios [ad

Ma jor Kodls, UCEEEP ,
Cclorel lNeal, MCLAWS

. P=8L1i81-A



Dr HYNEX'S EVALUATIONS EXTRACTED FROM PROJECT GRUDGE REPORT.

)

INCILENT ‘INDEX

dstrononiocal
€. Eigh prodbobility:
#e6, 27, 30, 31, 32, 83, 84, 48, 49, 59, 60, 66, 69, 70, 94,
9>, 96, 97, 98, 101, 1V2, 103, 104, 116, 119, 132, 136, 140,
147, 148, 158, 174, 184, 185, 187, 197, 203, 204, 208, 216,
21¢, 238.
be Frair or low probability:
Flc, 20, 235, 24, 28, 3v, 35, 46, €0, €3, 67, 8G, B2, S3, 1CO,
112, 120, 121, 122, 130, 144, 153, 16y, 166, 167, 175, 192,
199, 202, 205, 220, 230, 240,
Non-astrononioal tut supggestive of other exnlanations
8« Balloons or ordirary airoraft:
#3, 11, 22, 41, 42, 53, 54, 73, 81, 83, 91, $2, 113, 114, 115,
126, 131, 138, 141, 145, 155, 156, 157, 159, 160, 161, 163,
- 169, 171, 173, 178, 180, 182, 188, 190, 194, 195, 196, 193,
200, 201, 209, 21v, 217, 222, 235, 237, 239.
be kookets, flares or falling bodies:
#4, 6, 6, 7, 8, 9, 12, 13, 14, 15, 16, 25, 56, €5, 78, 106, 107,
loe. 109' 133. 170. 211. Z].Bl
0. Misoellaneous (reflections, auroral ctreamers, birds, eto.):
#39, 89, 123, 124, 128, 146, 164, 181, 189, 214, 22., 231, 234,
Non-astronouical, with no explanation evident

& Lack of evidence precludes explanation:
#38, 44, 45, 47, 55, 67, 72, 86, 87, 88, 90, 99, 110, 117, 118,
126, 127, 137, 139, 149, 150, 177, 179, 191, 206, 21z, 213,
229, 232, 233.

be BEvidence offered sugzests no explanation: :
#, 2, 10, 17, 21, 25, 37, 40, 51, 62, 658, 61, 62, €4, 68, T1,
76, 76, 77, 79, 84, 105, 111, 122, 135, 151, 152, 154, 162,
168, 172, 176, 183, 186, 193, 207, 215, 223, 224, 225, 226,
227, 236, 241, 242, 243, 244, 134.




The reasults of the study reviewed In thils reporf are based
on data derived from reports of 2435 domestic and thirty (30) fereign
incidents., Data from thess innfidents 1s being summarized, reapro-
duced and distributed to arencles snd individuals cooperating in
the analysis and evaluation. Didtribution has so far besn accom-
piishsd on the summaries of X2 incidants and mocre are in process
of reproduction at this time,!7%

A check list of iteams to be noted in reporting incidents has
bean prepared and dlstributed to government investipgative aganclas.
The data obtained in reports received are studied in relation to
many factors such as gulded misslle research activity, weather and
other atmospheric sounding balloon launchings, commartiagl and mili-
tary aircraft flights, flights of mizratory birds, and other con-
siderations, to detarmine possible explanations for sightirgs.

Based on the possibility that the objacts are really uniden-
tified and unconveantional types of aircraft a technical analysls
is made of some of the reports to determine the asarodynamic, pro-
pulsion, and controcl features that would be requi red for the object
to perform as described in the reports. The objects sighted have
bean grouped into fcour olassifications according to configuration:

l. Flying disks, 1.~., very low aspect ratio alrcraft.

2. Torpedo or cigar shaped bodies with no wings or
firs vizible in flight.

3. Spherical or balloon-shaped ob j=~cts.

4., Balls of lizht |

The first thrde groups are zapabls of flizht by aesrodynamle
or asrostatic means and can be propellad and z2ontrolled by methods
known to seronsutical dealignars. The fourth appears toc have no
physical form attachad, but the means of support may not have
been s2=n by the observer,

Approximat#lihtiﬁfp-rannt of the Inecidents have been ldenti-
fied as conventionsal a~rial objects to the satisfaction of person-
nel assigned to Projsct "Sign" in this Command., It !s expscted
that a study of the incidente in relation to weather and other at-
mospheric sounding balloons will provide solutions for an equiva-
lant number, Verbsl statemente by an astro-physicist at Ohio
State University and by psychologists of the Aero-Medical Laboratory
of this Command, indicate the possibility of solving an appreciable
number of the sigchtings as a result of thelr investigaticns, Elim-
ination of incidents with ressonably sstisfactory explanations will
darify the problem presented by a projegt of this nature.
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The possibility that some of the incildents may repres=~nt
technical developments far in advance of knowled: = available to
sngineers and sciantists of this country has been ronsidered,

No facts are available to personnel at thlis Command that will
parmit an objective assessmert of this possidility. All infor-
mation so far presented on the posesible axistence of space ships
from another planet or of alrcraft propelled by an advanced type
of atomic power plant have been largely conjecture, Based on
experience with nuelear power plant regearch in this country, the
existence on Earth of such engines of amall enough size and weight
to have powered thes objects described 1s hirhly impm bable.

Reports of unidentified flylng objects are not pecullar to
tha present time. 1In, "The Books of Charlss Fort" by Tiffany Tay-
lor, published in 1941 by Henry Holte & Co., New York, similar
phenomena are described as having been sizhted during past cen-
turies. 1In the last war, numerous sichtinzs of "balls of fipa"
in the air were reported by bomber crews,




