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Reference previous correspondence from Hq USAF=AFOILI242 regarding moviea taken by
tr. . o 15 iug 50. Nill give hrief background for your information,
Cn 15 Aug 50, “ESBNERe. took movies :h.'u- a baseball stadium of two objects., Movie
shows two bright silver, indistinot objects pasaing a water tower, The incident
was reported to the Air Force and he was interrogated. Interrogation probably by
0sI., /| Yovies and inhrmglm were forwarded to this Center and evaluated as being
— i st

Simt:mmavidmnhumupaﬂﬂmhubtmnqmamtora-unlu.nt-ﬂn
sigating, Zecuest that 1f possible you re-interrogateWiIMBRen details of sighte
ing and ai> mail to ATIC. Details desired ares (1) How he first observed the
objeet? (2} Jow far he had to go to get his movie camera? (3) How long they were

in view? (i) Angle of azimith and elevation when first observed, same na objacts
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passed the water tower, and same when objects disappeared, Acourate azimith and
elevation can be cbtained by noting polnts the objeats -pund by the water tower,
Ifﬂarillphotorlnfﬁrutfﬂllﬂutﬂhnuth-bmbﬂlamimuﬂthlnirfiﬂld
mmilm-dminthnuimthmglumdnppmntﬂightpnthnfnhjuh. If
no asrial photos are wrn.i.'ll..hk, meke an accurate sketch, showing scals, of the area.
If it appears, from the description of the objects path, that the objects could havel
been a 7-94 alreraft in the traffic pattern, sketch in the probable traffis pattern,
(5) Personal opinion as to"SND character, motives, reliability, ete. (6)
Any additional comments on the incident, In addition request you contact loeal 0SI
anddﬂ-nin-uhﬂhcrornntthyhmumprafth-aﬂghdnputwuhmnm
can be obtained, mmmmmhwmnan&nﬂginﬂhmumiahnk.
Rcﬂi-ttﬁsi:nlugaard-rforoldinfamﬂnnhutdmumdd. Advise by
Hirauhﬂh-rurnntahuﬂdahmb-uhtdmdanduhmitnanh-mm.
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HEADQUARTERS

1701sT AIR TRANSPORT WING
CoNTINENTAL Division, MATS
GREAT FALLS Alm FORCE BASE, MONTAMNA

9 Janvary 1953

STUBJECT: Project Blue Book

101

Commanding General
Air Technieal Intellipgence Center
Vright-Patterson Air Iorece Base, Ohic

l« In compliance with your message AFOIN-ATIIA-12-)0-Z, dated
22 December 1952, iir. hms interrozated by Lt. Peter
Ylarquez, Wing Operations and Training Office, this station.

2s Hr-‘ version of the inecideant is as follows:

On about the 5th or 15th of August 1950, I, as manager of the
Eleotrics, a loecal baseball team, walked to the grandstand of the
local stadium here in Great Falls, Montana. It was approximately

1130 AM and my purpose was to chack the direetion of the wind in
preparation for the afternoon's game,

Looking toward the smocke stack to see in which direction the
wind was blowing the smoke, 1 saw tvo saucer shaped, very bright
objects completely motionless and in direot line with the smoke
stack., I vas of the opinion that they were aireraft, but after a
few seconds of a still motionless view, I decided that they could
not be aireraft. I immediately ran to my car, which was parked

Adjacent to the stadium (approximately 50 Ft.) to get my movie

camera. At the same time I shouted for my secretary, and hsr inde-
pendent description of these two objects is identical to mine. At
the time I thought there might have been » whistling noise, but of
that I am not sertain. There vas no visible exhaust or fire and
the objeocts s=ssmed like two new dimes glistening in the sun. 1
did not take time to return to tha exact spot from where I had
eriginally noticed these objects. I prepared my camera and started
taking plctures, from a point immediately adjacent to my car. By
this time, approximately fives or eight seconds had elapsed since
I nad run to =y car. The two cbjects were again motionless, but
a4 a point to the left of the amoke stank. It was at this point
“nat I first fiimed these tvo ohjects. I repeat, they were not
cavering any distance; that is, they were motionless, but an
sacrasional vibration seemed to momentarily tilt them, after which
they would instantly correct their level plane to its seemingly
balianced position. The two objects m&cr%abmgt flight in an
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are motion at very high speesds. I approximates the speed to have
besn over 400 MPH, At all times the altitude was dofinitely in
the 5,000 ft. to 10,000 ft. above the terrain brasket. The end
“rames of the movie reel show the objeets to be in line with a
nigh vater tower, whioch is approximately 130 f4, highs I approxi-
mate a 30° angle to have been formed by the level :round and a
straight line from the objerts to the spot where I was standing.
At the point above the water Yower, the objects hovered motionless
for two or three minutes and then flew out of sight, The clearest
films of the reel were removed by the Air Forse vhen I firat lent
them the movies. The only ones which remain in my possession are
those which show the objeots at a considerable distance. I believe
the objects were at all tires within 2 or 2} miles of ne. Total
time that the objects were in view: approximately 3} minutes,

S+ Sketoh #1 shows the point from vhich Nr. Yusssmms first si:hted
the objeets. It is approximately the same spot from which he took the

film. The extreme ends of tha Great Falls AFB rurmay are indicated for
evaluation as to flicht traffic pattern.

4. Skétoh #2 used as the center the exact spot from vhere original

sightings were made, The Spot edjacsent %o his parked avtomobile is also
indieated. It was here that the film was taken,

6. 1I% is repor*ad by hearsay that other individuals observed these
objects at the same hour on the same day. However, due to elapsed time

sinne these sightinzs, no conecrete leads can be found to identify other
vitnesses,

s HMr .
wfidpmn He has a
g1ant, if not daily, e
Shortly after the incident, denounced all vho claimed to
have ssen "flying objects”, Fartiocular reference vas made to Mr, 4
inis bad publieity resulted in the loss as sponsors on nine (9) of the
Pourteen (14) radio stations for Hr. sportcasts, It vas
2} months bafore these stations returned %o Mp, ° a's progsram
L. Thls doubtlessly resulted in eonsiderable finaneial loss to him,
- 1%, ¥r? is in the final stages of a lawsuit against

L

T s .‘.fi‘,_in vell-known as a Pleasant, friendly, ocourtsous
anc cczpe€ent individual., There Scem to be no ulterior motives inveolved,

UHNCLASSIFIED
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Publicity is probably the only benefit he could have derived but,
vell-lnown as he is, publicity is no problem for him. Conversation
with a local physician and an assistant distriot attorney disolosed

no derogatory information. MNr. WesElleis vwell accepted and highly
resarded in the community.

8+ OSI was contacted. They have knowledgs of the ineident but no
copies of the interrogation; nor do they believe any could be found
other than those originally forvarded with the film in 1950.

9, Personal opinion expressed by 1ntarroiitnr: "This is the
third or fourth time I have interviewed Mr. ) on this cubject.
At all times he was polite and consistent. His only complaint against
the Air Force is that several frames (about 35% of the total) were

removed when the film was originally lent the Air Fores. Despite this,

he has been most cooperative and ell his reports on'the matter appear
to be honest and sincere beliefs."

FOR TEE COMIANDING OFFICER,

?{., ! 2. \
2 Incls: DAYROND L. KDI-:-{"-H \
1. Sketoh #1 lajor, USAF \
2. Sketch {2
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AFOIN-4X2b
|

. A. M, Rochlen
+ice President - Publie Relations

This office is in receipt of the extremely oble analysis performed
the Douglas Aircraft C film of an unidentifilied flying
photographed by Mr in August 1950, and inter-

no objections to the relesse of this report, in whole or in pars,
+9 the Creen-Rouse Studiocse.

AFOIN-4A

- |
We a with the conclusions stated in the second paragraph of '
_ our peport. However, the statement attributed to ltr. Ml {
AFOIN-4B ( par., page 1) that a mmber of frames had been removed Ifrom the fila
v in the possession of the Alr Force 1s without foundation. Ia lact,
Aththﬂiuhhtthfﬂ:mhdcﬂﬁim |
recelved, and that this was aclmowledged by both fr.
i local Alr Force representative. The Alr Force requested )ir.“Sumyl:
: sion to repair the film, advising him at the same time that a Jrame
AFOIN- two might be lost in the process. ir. 4R wired permission the !
2gllowing day through the local Air Force representative. '

We greatly appreciate you sending us your report, the conclusions of
vitlch will be reflacted in the next relsase of the Air Force's "Iluebook”
AFOIN-3D FPject repart on UFOs. The previous release of this repart "Analysis of

Toparts of Unidentified Aerial Objects” represented the critical analyses

all reparts and aightings from 1947 to 1955. It includes the efforts

= many highly competent scientists, analysts, investigators and special-
~ots., DLHeports used were derived from all sources - ranging from well-
mown sclentists and experienced to the average man-on-the-street.
AFOIN-4E ™st3 »eport 1s available for examination by the general mubllic.

|
[ |EY Sraadhd Fie =T
Al Jrea
{

A S TR .

C i ax’ =08 Ay !mow, The Honorable Donald A. fuarles, Secretary of the

;i3 Toree, on the 25th of October 19555 publicly relzased the summary of

<31:m =socrs. This summary stated that through the continuous use of the
AFOIN-4F serTriges of well-imown sclentists and Dy constantly imoroved analytical

“a%hoas | your report ) dsiwéll as investigative methods, the
=™ Paree has reduced t of "inlo " from approximately 10% 4n o

=59 5o 7% as of this date. The "unknowns" are, of course, the prime|. ... oA
ety . TEMP |
OTHERS
)2

: oAYs|

._!NITIAL
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j =sncern of the Alr Foree who will continue to investizate them regard-

i4ss of how low this percentage may become. lHowever, we wish to reiterate
AFOIN-4X2v3g conclusions of all these studies with regard to the "mmknowns":

1. There is total lack of evidence that the phenomena cbserved

AFOR-4%3 3. There is a total lack of evidence that they represent tech-
g developments outside the ranges of present day scientific
lf| -
- AFOIN-4A L. There is a total lack of evidence that they constitute any
t to the security of our country.
r Vs must apologize for the delay ia replying to your latter;
wifortunately, we did not recelve it until the 26th of April.
AFOIN-4B Sincerely,
HARQLD B, WATSON
AFQIN-4C Irigadisr Ceneral, USAY
Comander
" AFOIN-4D
AFDIN-4E
AFOIN-4F | s T
i o ""l ‘. 1 ‘}S yeu
I L]
P ERM
2 TEMP
OTHERS T
INITIAL
TIC FORM 144 (REV 20 FER 58) ROUTING AND COORDINATION SHEET AFNP-O-T9 MAR 36 T5M
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The following is an outline of the procedures axecuted to obtain the
finighed product of & x 10 gloasy paper photographic »rinta.

1, Origlnal film was 15 mm notion plecturs Kodachrome filn.

2, This f1la was enlarged in a liots Focomat Erlarger onto L x 5
Fanchromatic cut film., Thia /i1lm was processed Ly normal methods
in Tastman D=75 developer. g

3, 'These 4 x 5 cut [1lm negatives weres then enlarged in a Cuega D=2
unlarser onto 8 x 10 projsction printing paper.

Ths degree of enlargsment in all casas i3 held consbtant. Davelopment
timas for the intermediate nagatives and the projection prints are held as
consbant as possible. The flnished prints have a grainy appearance due %o
the sxtrsme anlargement of tha original 15 rm fila, The mark at the left top
of the print is the inage of dirt in the fllm gate of the notion picturs
camera used to take ths original photographs.



Analysis of H_ sographic F W ( Serial Ol
Material

No details can be recognized on the imeges of the objects, i.c. no
structure of any kind, no color fringes, no shupe, even under a high power
microscops. The images are uniformly round white dota, except n few which
are oblong (frames 15, 17, 19 or 56, etc.), both objects parallel, probably
a3 a result of camera motion bluwr. The sun is known to have been to the
left of the photographer, at an elevation of about 55° and on an azimuth
cf 1549 (confirmed by shadows on the film) *. There is no conclusive
evidence that they were self-lumincus sources because at no time were they
seesn agninst the prevailing sunlight.

Several additional pertinent pleces of information were learnsd from
VMr. 4@ in telephore conversations om Mareh 17 and March 23, 1955, to
wit: The Revere turret type comera was equipped with a telephoto lens of
3" _focal length and operated at 16 fremes/second. IHe noticed no surface
wind to speak of at the time, possibly due to shielding by the bleschers,
Just a gentle breeze. He recalled that a wind sprang up later in the
afternocon. An serial photograph of the ball park showing the grain eleva-
tors and water tower in part was obtained (figure 2).

With the knowledge of the focel length and frames speed, the trans-
verse component of the velocity of the objects can be correlated to their
altitude and distance from the cbserver (for the objects at the start of
filming). Assuming the azlmuth hesding to be 171° the total velocity con
be simllarly correletcd. Since only angular distancss {'ron one station
are available for measurement, the actual range at eny one time cannot be
determined.

If the objects' Their altitude Thelr transverse Thelr totel velocity
initial distance was velocity was vas (assuning 171°
Was herdling)
(£f+. ebove ob-
(miles) server) (mph ) {:nph)
1/h 320 18 15
1/2 640 35 36
1 1,280 69 T
2 2,160 138 150
3 3,800 200 220
L £,100 : 280 300
5 6,400 345 370
10 12,800 650 40

zidentul information presently evaileble comprises the followirpg:
re2c Falls, Montone is situated on the upper Missourl River, just Fast of
ky Mountains at latitude L7° 30' and longitude 1119 18, Altitude

Azimuth and altitude of the sun were computed utilizing references (1)
aad (2) listed at the end of this report.
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Analysis of Photographlc -6- Serial 01
Material

Jet aircraft based here at that time, so that if any were in the air, they
would have been transients.” That the bright photographed spots could have
besn the jJet exhausts of the two aircraft scen from the rear has been sug-
gested but this explanation is not convincing, the contrast egainst the blue
gy being much greater than could be expected of Jet exhaust under the film
s:posure conditions.

The objects left no observable trail and their tracking for 16 seconds
-nd reported observation for about 50 scconds makes the assumption that they
rere two frogments of a shattered meteorite rather untepable *. Their shope,
brightness, spzed, almost precisely rectilin=ar path, steady wotion, and
separation cannot be reconciled with the supposition that they were birds ¢.
These same facts together with tha weather report also seem to rule out
various forms of optical atmospheric mirages or cloud reflections (10).

It is apparent that the most possible natural phenomenon which could
sccount for these film effects would be airplane reflections. There are,
however, several factors which make such a hypothesis quite strained. First,
it is not certain that there were jet planes or other aircraft flying in
formation at this particular time and place. OSecond, the reflaction from the
moving planes must have persisted for at least 50 secondis (!-Er._m esti-
mated that it took him 30 seconds or more after first observipng the UFO's to
run to his car, set the camera and stert filming. Iis cecretary,alsc at the
scens, testifies that the objects remalned in view throughout the period
tetween the first sighting and filming.) It would require a very rare co-
incidence of airplane moneuver for reflsctions to persist this long. The
possible parabolic flizht paths of the airplanes which would result in such
long persistent reflections are presented in figure 1l. These parabclic
flight paths completely abandon the 1719 azimuth heading hypothesis. (The
maxinund speed (dive) of the FOb is 602 mph, landing speed is 130 mph, stall-
ing speed is 108 mph.) ** Observed alrplane reflections have lasted less
than 20 seconds. Third, assuming a 171° azimuth heading, the orientation of
the airplane and the sun is some 529 off in the horizontal direction and

# Meteors seldom are visible for more than three seconds (4), (5). Some
bright fireballs can be observed for up to six seconds but thelr orbit
and anguler velocity would nc doubt be quite differsnt. Their trails
may persist up to 40 seconds (6).

+ The speeds involved might possibly be compatible with those of birds.
irds with meximm wing spread of 3 to B4 feet might have been present
in this regicn [7). AMlso it 1s noted that ducks end geese have nmaximun
;elocisies from 55 to 60 mph (8). However, it is doubted if any birds
culd have flight characteristics as deplected on the film, ec.g., 1f they
;ere 21ldins, a more curving swooping motlon would appear and if flapping,
usually 5 to 13 strokes per second (ef. (9)), a more erratic path with
~reat, variations in luminosity would shov. Finally, the UFO images are
rary different from those produced by birds at any distence.

* 11 of these paths nre directed away from the /Alr Force Basze but might
sonceivably he a section of a landing pattern. Note that all paths
initially come closer to the observer glving a better opportunity for
visual recognition of them as belng Jjet planes.

N W Ty I —
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n2° ore in the verticnl directlion from the optimal reflective angle. *

(This meens the fligh%t path would have to be headed 269 more west and the
plane rolled 21° for optimal reflection to be achieved.) An assumptlon
implicit in this argument is that {he objects were at optimal angle of re-
flsction Just as the first frame was taken. The optlmum angle didn't

occur later as no maximua of lntensity is observed (Just an approximate
menotonle decrease in intensity, ef. figure 0). That the ob)ects were first
rzotographed Jjust at their optimal reflective angle would be fortultous
‘ndeed. Thus 529 represents the smallest angular discrepancy and in all
likelihood this discrepancy in the horizontal was greater. The last two
fdets assume particular importance when it 1s noted that a typileal airplane
will reflect only vhen it is within 10° horizontally and 20° (dinm rellection
up to 459) vertically of its optimal angle of reflection ¢. In fact, ns-
suming that the objects kept A nearly rect.ilinear course, their brightest
sun reflection should have occurred some 30° after they disappeared from
view. Fourth, the distance of these hypothetleal planes would probably
have been over five miles; otherwlise on this very clear day (visibility 60
ailes) they could have been rather easily identified as planes on the filnm
(at least on the last few frames where the bright flare was very snall,

ef. figure 10(c)) or by Mr. 4w or his sccretary **. ‘Tais distance,
however, seems much too large when one considers the size and intensity of
the images on the Cirst few frames. Admittedly these images don't actually
portray the real dimension of the raflecting curfoce (ef. appendix II) but
they do give en indication of the relative magnitude of the size. This
indfication would roughly put the reflecting ailrplenes bhetween one and three
miles from the observer. The fifth consideration which strains the airplane
hypothesis is the reported hovering of the UF0's. This night b2 sccounted
for by a flight path at & very great distance from the observer or one
making & very small angle to the cbserver so that the traverse conponent of
velocity would be small. The latier possibility is ruled out becsuse of the
gsun's position relative to the plane end the former would necessitate an
gxtreme decrease in the plane's distance in a very short period of time.

*  (Optimal reflection is achieved when the angle of incidence of the sun's
rays on the object is equal to the angle of reflection to the observer,
the angles teing taken with respect to the axis of the aircraft.

+ These facts are confirmed with respect to the FO4% Jet and DC-6 airplane
configurations. The diacrt-pﬂncx.in_hhg_ﬁm__ angle of incldence verti-
cally excludes reflection from vertical pleaner surfaces sl such as tail
1inaL_tajc. au* st.illcnl;oue spme partial r:.flection Trom the curved

fyselage of th= plane. These reflections are less intense and in the
vertical plr.a may be observed up to about 45° from the optimal angle

¢f reflection. On the other hand, reflections from the fuselage appear

<0 completely disappear when the angle is off only 1C° in the horlzontal
plare, cf. eppendix II.

“ e af five miles 8 typical fifty foot airplane subtends ungles of 7' by 2'.
7~ he resolving poJer of the eye is from 1' to 3' (12) while thet of the

cazera sot at 1‘.‘}'22 is about 1 1,4"2' (1t5 theoretical resolving pover,
exclusive of aberraticas, iz on the order of 40"), ef. figure 20(b) for
the size of an alrplane silhouette as it would zppear on the scale of
the filn. These conclusions are borne out by the aircraft recognition
C s1lhouette card furnished by the Alr Foree to the Ground Quserver Corps.



Analysis of Photorraphic == Serial
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On the other hand, the photocraphs shown in Appendix II do scem o
indicate that airplane reflections micht possivly look like the imares shown
on_the film. OF course, bulloont, shiny insects etc. or for that matier
any bﬁTEht lirht source in the sky subtendins a smnll angle would also rive
ri32 to such images. The fact that the images do fade is reminiscent of

g [

zirplane reflective phenomena ,although any non-isotropic or varisble inten-
sIty radiative sourc® could fade in like manner. 'The diserepancy in the
azimuth heeding for sun reflection might be decressed by larpe eross winds
(they could conceivably reorient the plane's direction by about 6°) but the
angular discreponcy still exists and elong with the image size, remains n
thorn in the side of the airplane reflectlion hypothesis.

The author acknowledpes with regret that, despite the considerable
zmount of effort spent on the analysis of the evidence and eircumstances
of the "Montana UFO Case", no clearcut conclusion ecould be brourht out,
The indecision as to what these objects may have boen must be aseribed to
the conflict vhich remains between some detalls of the photogrephic material
evidence end the uncerteinty of some of the reported observations and wit-
ness accountis, Whether a better clarification of the recorded phenouenon
could have been attained by e more searching investipation on the spot at
the time, still remeins difficult to assess.

3/es/55
RE. M. L. Beaker, Jr.

This footnote applles to ** on pege 5 of this report.

1

ary . . . nad said that the two Jets had appeared in another
art of the sky only a minute or two after the two UFQ's had dis-
2ppeared in the southeast. This in itself would eliminate the jeis
3 candidates for the UFO . . ., ., . ¥Ye knew the lunding pattern thet
25 being used on the day of the sighting, and we knew when the two
F3k's londed., The two jets Just weren't anywhere close to where the
vwo UFO's had been."

(]
o



, : /
( K /
Analysis of Photographic -0a ( Serial Ol
Material
APPRIDIX I

Let u3 define the following quantities:

A altitude of the objects above the obhserver - arbitrary units.

h = altitude of the objects (the midpoint of their line of centers)
above the horizon.in degrees.

L = distance between the objects - arbitrary units.

R = distance ol the objects from the observer - arbitrary units.
T = time measurel after initial observetion in seconds.
v

= velocity of the objects - arbitrary units.

¢ = azirmuth of line of sight between the observer and center
point of the objects.
ﬁg e N + 8.

?ﬁ = angle between the line of centers of the objects and their
direction of motion.

5 = angle between the perpendicular to the line of sight and the
object's path.

A = azimuth of direction of the object's path (heading).

§ = angle between the initial line of sight and the line of sight
at time T in radians or degrees.

8 = angle subtended by the apparent separation of the two objects -
radians.

.

Th2 zero subscript refers to the value of the quantity at the time of
initizl chservation. lote that the initial separation may be "measured"
belore the initial clevetion and azimuth since background objects (by which
nelzht 2-1 azimuth mey be referenced) do not appear until frame #65.

Let us assume ;i s 2 0 ™, A, L and V to remain constant during the
entire perliod of cbservation, l.e. constant configuration rectilinear motion.
We dencte this constant value by a zero subscript.

Tz simplicity we defline the following dimenslonless quantities.
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Consideration of figure 7 and application of the law of cosines
together with trigonometric manipulation yiclds:

1:.!1.1:111'1":|L
ten h = a (1)
f/1.+2tninbu+t
l+tsin b
cos f = ——— (2)

,1/1+2tsma°+t'2

2
Bﬂ c 1+2tnin5n+t {3)
- 1+tﬂiﬂ;'n

In the example at hand the total elapsed time of cbservation is on the order

of 15 seconds and the angular sweep of the objects across the sky (#) is
gbout 2009, Thus

0< ¢ <0.3

Using equations (1), (2) and (3) the dashed lines depicting theoretical
s=imuth headings (figures 53 and 5b) are corputed.

Thzre does exlist a random error (attributed to errors in measurement
2= Lo slight variations of the UFO's motion) about the theoreticel 171° azi-
muil neadipg line of +5' in the case of the altitude and azimuth plot end
+2.21 in the tize vs. separstion plot. This random scattering of exper!-
menzal points could at most mesk & variation in distence, altitude or sepa-
retizz of +1%. In particuler, there is a slight variotlon in both plots
(fr=mes 120 to 175) towards the 169° azimuth heading. However, the general
tenioney of the points to maintain the same angulor direction on the plot

trus change in direction, but rather a slight reorientation, slipping or
curving motion of the objects. If & curving motion was responsible, the
tangents to the curve would lie somewhere batween 163° and 173° azimth

heading.
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No plate (or rather frame) distortlon correction formula has been
applied to the UF0's coordinates as measured directly from the film. It
i3 assumed that since the objects are near the center of the frame for
most of the shots, any error due to distortion or emulsion shrinkage etc.
would be much less than the standard deviation of +5' and therefore would
not effeet the over-all accuracy of the results.
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APPENDIX II

The image of any brilliant light source as seen by elther the eye or
o camera can appear rmuch larger than the luminous object. An extreme ex-
ample of this effect is shown in figure 8(a) which i{s a blown up 16 ma
?rame showing the image of a 1 1/L" plane mirror at 1080 feet reflecting
=22 sun directly into the 1" lens of a camera. The mirror's true size is
axaggerated some 15 times. This fact has obvious bearing on the amalysls
=f UFO films. It therefore notivated a photogrammetric experiment con-
Zucted by the author on Dacember 10, 11, 1955. The experiment was devisad
in order to obtain empirical information on the effect of distance, lens
focal length, iris ctop, frame speed, etc. on the photographic es of
various small bright sources of reflected sunlight (cf. figure 8(b)).
Cne hundred and nineteen combinations of these parameters were examined.
The tests included still, as well es 16 mm end 8 mm movie pictures and
shots of actual airplane reflections also were taken.

The most pertinent facts gleaned from this experiment involved the
analysis of optimal specular sun reflections * from a chrome plated
Model DC-6 (cf. figure 8(c)) and a bright cylindrical reflector (cf. fig-
ure 9(a)). Both these objects show a megnification in the slze of the
{imeage photographed over that of the mctual object. TFigure 8(e¢) shows a
DC-6 model photographed from a distance that would give the same size pic-
ture as the full scale airplane from about two miles; the bright images are
of dimension corresponding to 0.004 x 0.002 radimns. * Figure 9(a) shows
reflection (at optinal angle) from a cyclinder roughly corresponding in
geometry to a fifty-foot airplane at a distance of about two miles
bright image's argular diameter was 0.0015 radians. ** Figure 9(b) is a
blown up frame taken from the Montana film. The image's angular diameter
was 0.0014 radians. The UFO image intensity appears to be slightly less
than that of the experimental picture but variation in development tech-
niques would not allow quantitative analysis in this regard. Figure 9(c)
shows optimal sun reflections from four jet planes; cstinated distance was
two and one half niles; the angular dismeter of the bright image was
0.001% x 0.0006 rsdians. The reflection from these jets lasted sbout 5°.
Figure 10(a) shows cptimal reflection from a comercial plane (100 foot)
iz a landing pattem over the Los Angeles International Airport. Its esti-
=ataed distance vas 12 miles and the angular image diameter was 0.0003
radlans. (The reflection in this case lasted about 10°.

= C9timal reflsction is achieved when the argle of incidence of the sun's
==v3 o3 the chjiect 1s equal to the angle of the reflection to the ob-

s;2rver, the angles being taken with respect to the axis of the aircraft
izvolved.

- n*l the shots were taien with a three inch telephoto lens, at 16 fps,
#/22, and with Kodachrome daylight color film. Thus they should
*:rrelute with the actual lMontana film.

#+ These fremes show up rather poorly when reproduced. All measurements
were made on the actuasl nmovie negatives.
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In order to compare the UFO frames with a typlcal fifty foot airplane,

silhouettes are included in figure 10(b). Figure 10(c) shows the UFO's
Just before they fade from view.

The experimental results appear to indicate that if the first few
fremes of the UFO film show sun reflections from airplanes which are
cptimally oriented with respect to the sun then the planes would have
teen on the order of one to three miles distant from the observer. If,
however, these first few frames represent images of the reflection from
airplanes not quite optimally oriented then the planes could have been at
eloser distance. Even in the light of the many sources of image distor-
tion the experimental shots indicate that the image size of the UF0's could
not be reconciled with airplane fuselage reflections at even four miles.

Airplane reflections have been observed both photographically and
visually to persist (total angular distance from fade-in to fade-out) over
angular travel ranges less than 20° (L0 moon diameters). This conclusion

wa3 borne out by manipulation of model airplanes (DC-6 end F-94) in strong
sunlight.

The effects which accounted for the distortion in image size may
be listed as follows: scattering in the atmosphere (between the light
source and the camera) *, optical aberrations (coma, astigmetism, distor-
tion), flaring at the lens surfaces, diffraction, turbidity in the film
(sometimes called "photographic craspedomorphology"), reflectlions off the film
backing (halation) end finally adjacency cffects (chemical reactions between
over-exposed and under-exposed areas usually produce firings called Makle
line or Eberhard effect). There are also distortions produced during develop-
ment and reprinting. An excellent description and analysis of all of the
above effects is presented in reference (11).

All of these effects will cause, to a greater or lesser degree, the
image on the film to appear larger than the source. * The stronger the light
source, the more prominent these effecta become. Curved reflectipg surfaces
become a much less intense source (cf. figures 9(a) and 9(c) and also have
the property of noct needing to bes precisely oriented with respect to the
sun in order to yield a bright image. Thus fuselage skin reflections
aren't as bright as direct specular reflections but last over a greater angle.
There 1s also quite a difference between specular sun reflections from fins,
wizzs, planar vwindows ete. and those from the fuselage. Fins, wings and
wiziows have more nearly planar surfaces end therefore produce more intense
r=2_2ctions, hovwever, a very slight change in orientation with reaspect to
tne ruz (19 to 5°) will completely destroy the reflections. Fuselage sur-
fz22s have greater curvature and thus produce less intense reflections but
“e angle of orientation is not quite as critical - e.g., 5° to 10° in the
\arizontal plane and sometimes up to 45° in the vertical plane.

L ]

Light sources brilliant enough to produce this form of lerge scale
troadening are sufficiently intense to produce noticeable diffractions
effects, cf. figure 8(a). The crosses of light appearing on the image
are due to diffraction through the polygonal iris of the camera. This
broadening 1s often called "aurecle", cf. reference (13), p. 69.

+ Attesuation of the light (e.g. associated with scattering, ete.) will
tend to decrease magy of the sources of broadeaning, however.
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Hecause of the gbove described effects, the proportions of bright
ohicets seen from a distance may also be distorted (of. figure 9(a) where
a cylinder of length to width ratio of 1:3 appears almost like a circular
dst;. In spite of this, fuselage reflections (rom planes appear to be
slightly elongeted, ef. figure 9(c). Of eource, the asount of elongation
lzpends upon the perspective of the observer end the distance of the object.
Iz the case of the Montana films (the object's line of motlon making en
angle of 559 with the line of sight) the fact that the imeges appear as
uniform white dots cennot serve as 2 valid deterrent to an airplane re-
flection hypothesis. * However, this rather large angle does mean that
the imcge would be smaller and the hypothetical planes would have to be
even closer than three miles. ¢ In figure 9(2) the jet plane motion made

an angle of only about 30° to 40P with the observer's line of sight and
the image definitely appears oval.

-

The slight oval eppearance is due exclusively tc movement of the
camera as mentioned in the main report.

+ Tramination of figures 10(b) and 10(c) would indleate that airplancs
as elose as this would coertainly appear on the £ilm.



